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Recessed troffers located on a modular basis provide 75 

footcandles throughout Atlanta's newest office building 

See page 38 



THE ADVANTAGES OF KOOL KOIL 

COME AS TIME GOES ON.... 

OPERATES 

UP TO 

20°C 

COOLER 

for-extra years 

of trouble-free 

service. 

eS a 

ADVANCE Fluorescent Lamp Ballasts are “built to last 
years and years operating under normal tempera- 
tures. The rigorous demands required of Fluorescent 
Lamp Ballasts today often result in ballasts operating BMS S ote, 
at abnormal temperatures reducing ballast life by = x. 
one-half for every 10°C heat rise over normal oper- ws F GIVES 
ating conditions. 23 a OF ° 

To meet today's requirements, ADVANCE engineers, > a 15 /o MORE 
through more than 3 years’ exhaustive research Wo A 
deveioped ADVANCE Kool Koil Fluorescent Lamp 7 - LIGHT 
Ballasts. Tests in a standard 40° C Certified Ballast eh, Chg 
Manufacturers and Underwriters Laboratories’ heat Sq; , ern OUTPUT 
box proved KOOL KOIL Fluorescent Lamp Ballasts 
operated 16.5°C to 19.5°C cooler than other quality . velmilte lives 
ballasts. Because they operate up to 20°C cooler, : Beate 
they give 3 to 4 times longer service... operate Le licen 
long after others have failed. 

‘Insist on ADVANCE KOOL KOIL Fluorescent Lamp 
Ballasts for that extra protection now and the years 
of trouble-free service that will be yours as time 
goes on. 

levels. 

~ ADV
ANC

E 

CS TRANSFORMER (0. sz 

2950 NO. WESTERN AVE. CHICAGO 18, ILL. US.A 



Richly decorative gold Infinilite panels, set between bands 
of gold anodized aluminum and interspersed with Holo- 
phane Prismalume Controlens, provide soft illumination 
and glareless.comfort over tellers’ cages. A vast, luminous 
ceiling of Sta-Brite’s Para-Grid, a glowing translucency of 
white cubed plastic shielding, achieves an eye-catching 
canopy of light over the visitor's area. Installed without 
cross sections, it is another dramatic example of Sta-Brite’s 
matchless skill. 

ELECTRICAL SOUTH for OCTOBER, 1960 

A rapidly growing roster of 
today’s foremost architects, con- 
tractors, electrical engineers and 
design consultants who special- 
ize in financial institutions, are 
now specifying illumination by 
Sta-Brite. The new Washington 
Federal Savings and Loan Asso- 
ciation Building, Miami Beach, 
Florida, is an eloquent example, 
typical of the superb modern 
styling and engineering perfec- 
tion of all Sta-Brite installations. 

Architect: Gilbert M. Fein 
Electricul Engineer: 

Weiss & Hertz 
Interior Design Consultant: 

Louise Hinz 
Electrical Contractor: 

Tri-City Electric Co., Inc. 
General Contractor: 

Basker Building Corp. 

Whether it be banks, office buildings, shopping centers, gasoline 
i installation—Sta-Brite has the 

illuminating answer. Send your problems to us for our engineering 
stations, schools or any other type 

staff to solve, without obligation. 
STA-BRITE FLUORESCENT MFG. CO. 
3550 N.W. 49th ST. *« MIAMI, FLORIDA 

THE ULTIMATE IN LIGHTING FIXTURES 



Another seecieate Exclusive... Two Circuit puchoble 

DIM...MEDIUM...BRIGHT ILLUMINATION 

...at the Touch of a Button 

U.S. Pat, Nos, 2,820,113 2,928,920 2,933,579 Can. Pat. No, 588,449 Other Patents Pend. 

WILL CONTROL THREE-LITE LAMPS 

FROM CONVENIENT WALL SWITCH 

New Touchette ends the groping or stretching 
now in evidence with 3-lite fixtures. Touchette 
affords the welcome convenience of switching 
from an easy-to-see, easy-to-use standard loca- 
tion wall box. And, unlike rheostat-type 
switches, only the useable wattage is consumed. 
Perfect for dining room fixtures, ceiling fixtures 
and window displays. 

Sold only through electrical wholesalers. 
Or for further information and prices, 

write Rodale direct. 

Cat. No. 
WILL CONTROL 2 SEPARATE BANKS OF 

LIGHTS ON TWO SEPARATE CIRCUITS 

Excellent for illuminated ceilings as well as many 
other commercial and industrial installations, 
Touchette two circuit wall switching will control 
alternate banks of lights . . . Switch will carry 
1800 Watts at 120 Volts and 4100 Watts at 277 
Volts. Convenience and economy are afforded 

. in addition to requiring just half as many 
switches, at least 25% of initial wiring is saved. 

manufacturing co., inc. 

@cdein dept. s-10, emmaus, pa. | 
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“THE SOUTH'S 

FAVORITE 

MALLEABLE 

IRON FITTINGS” 

You're on your way to 
more secure  installa- 
tions and better jobs 
with Bridgeport  Fit- 
tings, clearly the 
South's first choice. 
Bridgeport Fittings, 
made of malleable iron, 
are practically unbreak- 
able. Unmatched for 
durability, they are 
solidly constructed and 
accurately finished for 
tighter fits, easier in- 
stallation and longer 
life. For fittings that 
stamp perfection in your 
work always specify 
Bridgeport! 

Oh. 
BRIDGEPORT 
FITTINGS ING 

Quality Conduit 
Frttings 

Represented in the South by: 
Frank B. Davis 
Paul Sherrill 
Suchman Associates, Inc. 
Arli 
Arli 

ng D. Smith Co. 
D. Smith Co. 

Max Stoff 

William Bieiman ond Sons 

Atlanta, Gots 
Greensbo 
Miami, Florida 
Dallas, Texas 
Houston, Texas 
a h, Pennsylvania 
New Ori eans, Louisiana 
Cincinnati, Ohio 
Philadelphia, Ponnaytvento 

a Carolina 
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In this issue 

High level illumination in Atlanta building 
By Benjamin S. Benson, Jr., Thomas Industries, Inc. 

Modern home features structural lighting. 

Lighting office building to new levels... 
By Mavis J. Green and K. E. Ping, H. E. Bovay, ie Sa 

Consulting Engineers, Houston, Texas 
Lighting training gets tangible results. 

By Harvey Nichols, Arkansas Power and Light Co. % 
Effective lighting for gardens....... 

Lighting dominates hotel decor motif 

Lighted promenade improves stores 

Profits in fluorescent maintenance 

Utility engineering 

Utility engineering section 

Underground residential service apperatus 
By R. B. Pherson, Westinghouse Electric Corp. 

Mobile test unit speeds relay work 

Grounding for substations 
By C. H. Jensen, Copperweld Steel Co. 

Methods for controlling flicker. 
By L. R. Gardner, Houston Lighting and Power Co. 

and W. T. Kittinger, University of Houston. 
TVA sets poles with helicopter. 

New electric utility products 

In every issue 

Economic comment. 
By Dr. J. Whitney Bunting 

Washington Report 
By Jack James 

Catalogs and bulletins 

Postage-paid inquiry card 

Contractors tell how 

New electric utility products 

Know the law. 
By Arthur L. H. Street 

Understanding the Code 
By Walter R. Stone 

Estimating data sheets 

News of the industry 

Dates ahead 

News about people. ... 

Technical books .... 

New electrical products 

Helpful literature from manufacturers 
*Omitted this month. 
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FOUR WAYS TO SAVE IN LIGHTING WITH 

| 

[J aP-lile)el-t-len mm 

OPERATION SAVINGS 

Shallobeam® will look new longer. The highest 
standards of quality control assures real, long- 
term operational. savings. All metal parts are 
Bonderite treated for an enduring resistance to 
corrosion. The durable, baked white enamel 
cleans easily without marring. 

49% 

REMODELING SAVINGS 
Shallobeam,® with its snap-in mounting feature, makes fix- 
ture relocation almost as simple as removing an acoustical 
tile. Here is a lighting unit that permits maximum flexibility 
in changing floor plans and shifting partitions. No new fix- 
ture costs need be considered unless increased illumination 
levels are desired. 
Write today for bulletin D-99 if you would like to know 
more about this unique lighting system—the Shallobeam® 

SUNBEAM LIGHTING COMPANY Patents pending. 

777 East 14th Place, Los Angeles 21, California 

3840 Georgia Street, Gary, indiana 
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Economic comment 

Industry and consumers 

exercise careful buying 

As the fourth and final quarter 
of 1960 gets under way, careful 
buying seems to shade the econom- 
ic picture. In past quarters, this 
trend was evident among business 
buyers, many of whom were work- 
ing diligently to pare down excess 
inventories. Now that these in- 
ventories are down to a relatively 
workable size, there seems to be 
resistance to more than’ hand-to- 
mouth buying. 

Perhaps this situation can be 
traced to a relative uneasiness 
since business has held to its pres- 
ent plateau for the past few 
months. On the other hand, it is 
highly possible that businessmen 
feel that their inventory position 
is now more manageable than in 
the past. Unless a heavy spurt 
should appear in the market, they 
might be inclined to continue op- 
erating with skeleton inventories. 

During the last month, there has 
been growing caution among con- 
sumer buyers as well. Starting 
slowly at first, this condition has 
now become a rather well-defined 
trend and may have an impact on 
the achievement of economic 
records both in 1960 and in 1961. 
The years 1958 and 1959 were sup- 
ported heavily by the confidence 
of consumers as found in the mar- 
ket place. 

Even when business activity 
tended to slip slightly, the con- 
sumers through their purchases 
put sufficient pressure on the eco- 
nomic scene to force economic ac- 
tivity back to prosperous condi- 
tions. If this force is to fail, or 
does not regain some strength in 
the closing months of this year, 
then the story on economics of 
1961 may be entirely different 
from that of recent years. 

The sale of consumer durables 
continues to lag and this is now 
the weak spot on the economic 
horizon. Slack demand is reflected 
all the way from kitchen appli- 
ances to automobiles, and it does 

Dr. Bunting is a well-known econ- 
omist and educator having special 
knowledge of the South. 

6 

by J. Whitney Bunting, Ph.D. 

not appear that this condition will 
be corrected quickly. The new 
model changes in the automotive 
field may spur sales of passenger 
cars in the next few months, al- 
though the heaviest demand 
should not occur until early in 
1961. 

Recognition of the doldrums in 
the appliance field by the manu- 
facturers may result in some new 
high-powered merchandising tech- 
niques that will convince the con- 
sumers that they should re-enter 
this field. But it will take -some 
unusual circumstances to snap 
consumers out of this apathy and 
get them in a buying mood once 
more. It would appear that the 
often-cited question of national 
election results might have a bear- 
ing upon present conditions, but 
the effect upon consumer actions 
is doubtful. 

The possibility of a reversal of 
present conditions may be solidly 
connected with (1) a change in 
business buying policies allowing 
a buildup of inventories in antici- 
pation of greater consumer buying 
strength, and (2) some very force- 
ful new selling techniques devised 
to attract consumers back into the 
market place now. 

Common stocks 

or mutual funds 

The current depressed condition 
of the stock market has once again 
brought forth a flurry of anxious 
comments relative to the wisdom 
of using common stocks as a basic 
investment mechanism. It seems 
that many persons buy such issues 
with the theoretical belief that the 
prices will continue to go up and 
will not decline, at least to any 
great extent. 

This reasoning, to the person 
with even average knowledge of 
investments, is extremely falla- 
cious and possibly indicates that 
the person raising the questions 

should never have entered the 

stock market scene. Noted finan- 

cial writers have warned stock 

buyers over and over again that 

there is no guarantee that stock 

Contributing Economics Editor 

prices will rise, or, if on the way 
up, will continue to rise. 

The very nature of the stock 
market mechanism where buyers 
and sellers join together in the ex- 
change of securities will force an 
upward or downward movement 
of prices dependent upon condi- 
tions existing at the time. The 
answer, of course, is for the in- 
vestor to plan his investment pro- 
gram around specified goals and 
objectives such as growth, in- 
come, and the like. Then, with 
competent investment advice, buy 
only those securities of sound en- 
terprises that tend to promote the 
achievement of these objectives. 
Whenever fluctuations in mar- 

ket prices of common stocks ap- 
pear, particularly if in the down- 
ward direction, the question of 
acquisition of mutual funds versus 
common stocks is often raised. The 
value of good mutual funds as a 
sound investment technique, espe- 
cially for the layman, has often 
been commented upon in this 
column. 

The investor of modest means 
and without a sound knowledge of 
the merits of individual corporate 
issues can avail himself of an in- 
vestment program of diversifica- 
tion without many of the dis- 
advantages of an individual pur- 
chase approach. Yet even in this 
case, there is the inherent danger 
of adverse price fluctuations as 
well as favorable changes. 

The best statement that can be 
made for any investment program, 
common stocks or mutual funds, 
is that some adverse fluctuations 
in price should be anticipated dur- 
ing the life of the plan. It is ex- 
tremely rare that such can be 
avoided over any length of time. 
Mutual funds, however, due to 
their broad diversification, may 
eliminate some of the more drastic 
price changes often encountered in 
investing in one or a few issues. 

Although the careful investment 
in so-called “blue chip” securities 
also tends to avoid widespread 
price fluctuations, even these can 
move in direct relationship to the 
general market trend. Thus, if the 
general market picture is one of 

(Continued on page 143) 
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The men who really know... know 

es a FE 

UNIVERSITY HALL, University of Calif., Berkeley _.« 
OSs 

Meet Jim Mahaney, seasoned veteran of 22 years 
in the electrical construction field. . . 
superintendent for the Coopman Electric 
Company; contractors specializing in complex 
commercial and industrial electrical 
installations. Jim, who has supervised some 
of the most interesting jobs in the West, 
insists on quality products... like those 
manufactured by Efcor, fora 
trouble free job. 

For instance, in the University of 
California's new University Hall, Jim and 
his men have used Efcor fittings and 
boxes in an installation that they will 
be proud of for years. Men like 
Jim Mahaney take pride in their work 
... the men who really know— 
know Efcor. 

EFCOR 

ELECTRICAL FITTINGS 
CORPORATION 

WOODSIDE 77, NEW YORK 



fashington report 

By Jack James 

Digest of Washington news of special 

interest to the electrical industry 

Secondary boycott 

bill will rebound 

THOUGH Congress failed to pass 
a bill to permit secondary boy- 
cotts at construction sites, con- 
gressmen plan to take up this issue 
when they return to Washington 
in January. 

The common site picketing bill 
got as far as Senate Labor Com- 
mittee and the House Rules Com- 
mittee in the last Congress. 

If the Democrats control the 
House next session, this means 
that Rep. Adam Clayton Powell 
(D-N.Y.) will head the House 
Labor Committee. [Rep. Barden 
(D-N.C.) former chairman of the 
Committee retired. ] 

Powell promises a thorough air- 
ing of alleged racial discrimination 
in the AFL-CIO building trades 
unions when hearings are held on 
the common site picketing bill. He 
said that the need for an anti- 
discrimination clause “should be 
brought out and explored for the 
good of the labor movement.” 

Such clauses were proposed in 
both House ard Senate Labor 
Committees in the last session and 
rejected. In effect, these clauses 
would forbid secondary boycotts 
at construction sites by unions 
that practice racial discrimination. 

On two other major issues, 
minimum wage and aid-to-educa- 
tion, the House Labor Committee 
will have an important voice. 
Powell plans to get bills on both 
issues out of committee by Feb. 1, 
1961. 

Fringe benefits grow 

to sizeable amounts 

FRINGE benefits help your em- 
ployees in emergencies when 
wages stop because of sickness, 
unemployment, and_ retirement. 
They are valuable. They cost a lot 
too. 

Some 1,060 big and little busi- 
ness firms throughout the country 

paid $1,132 for fringe benefits in 
1959 on an average for each em- 
ployee, according to a report by 
the Chamber of Commerce of the 
United States. 

Fringe benefits paid by 108 
firms which participated in previ- 
ous Chamber surveys doubled be- 
tween 1947 and 1959. 

Employees averaged $22.80 in 
fringe benefits for every $100 in 
wages, the Chamber reported in 
its 36-page pamphlet Fringe Bene- 
fits 1959. The breakdown on that 
$22.80 is: Social Security, un- 
employment compensation, work- 
men’s compensation, and other 
legally required benefits, $4.20; 
private pension and _ insurance 
programs, separation pay, and 
other agree-upon payments, $7.20; 
paid vacations, holidays, rest peri- 
ods, sick leaves, and other pay- 
ments for time not worked, $9.60; 
profit sharing payments, bonuses, 
and similar payments, $1.80. 

Small business agency 

sets up local offices 

SMALL businesses which need 
loans but cannot get them from 
the banks can turn to the Small 
Business Administration. 

This is a federal agency with of- 
fices throughout the nation. Twen- 
ty are in the South. It will loan up 
to $350,000 to a small business, if 
the loan is sound, and if it cannot 
be obtained from a bank. Interest 
rate is 514 per cent. 

Contractors with an average of 
less than $5 million gross a year 
for the past three years qualify as 
small business men. 

The Small Business Administra- 
tion says that in most cases it will 
decide within three weeks after 
an application has been filled in 
whether to make the loan. 

The 20 Southern offices are at: 
Atlanta, Ga.; Baltimore, Md.; 
Birmingham, Ala.; Charleston, W. 
Va.; Charlotte, N. C.; Columbia, S. 
C.; Dallas, Texas; Houston, Texas; 

Jackson, Miss.; Knoxville, Tenn.; 
Little Rock, Ark.; Louisville, Ky.; 
Lubbock, Texas; Miami, Fla.; 
Nashville, Tenn.; New Orleans, 
La.; Oklahoma City, Okla.; Rich- 
mond, Va.; San Antonio, Texas; 
and Washington, D. C. 

For addresses and telephone 
numbers of these offices, check the 
telephone books. 

More job protection 

for U.S. reservists 

RESERVISTS and guardsmen get 
more job protection under a new 
law. If disabled in training, they 
are entitled to re-employment in 
jobs they can perform. If hos- 
pitalized due to training, they may 
delay application for re-employ- 
ment for as long as one year. 

They also retain rights they had. 
If they request a leave of absence 
for training, they are entitled to 
re-employment on return without 
loss of seniority, vacations, status, 
and pay increases they would have 
obtained had they continued work- 
ing. 

Government takes steps 

to spur the economy 

DESPITE its economists’ views, 
the government has quietly been 
taking steps to spur the economy: 
—The Federal Reserve Board 

has been reducing the rediscount 
rate and expanding lending power 
of banks to make loans to business 
men both cheaper and easier to 
get. 
—The Administration doubled 

its rate of spending on the vast 
federal highway construction pro- 
gram; accelerated defense spend- 
ing. 
—To aid the home building in- 

dustry, the Federal Housing Ad- 
ministration liberalized mortgages 
on low-cost homes; the Federal 
National Mortgage Agency low- 
ered its discount rate on FHA 
mortgages to make their purchase 
more attractive to bankers. 

Experts differ on 

economic outlook 

THE PRESIDENT’S Council of Eco- 
nomic Advisers expects that the 
economy will at least remain on 
the high plateau that it has 
reached if it does not keep up its 
two per cent growth rate. 

Value of new construction in 
(Continued on page 148) 
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When 

Performance 

Really Counts 

e Southwire Galvanized Steel Strand 

STRAND SIZE 5 | Yo" 17/16"| Ye" 15/16" 9/32") Ye" | 3/16” Trapeze artists defy death to please the crowd, 
WEIGHT PER 1000’ 813 Ib. [517 Ib.|399 tb. |273 tp.|205 Ib. 121 1b] 72.9 but they never take chances with faulty equip- 

MINIMUM BREAKING STRENGTH IN POUNDS ment. Care beats dare by far. ay 
astm Ala2 SAT i motte oer eee — ‘ oa 

nufactured under stringen ndards of quality 
Galvanized (Single Galv.) Common 11600] 7400] 5700] 4250] 3200 1900 — aaptaen. 2F-eapeener ry pmo 

control, it meets or exceeds applicable ASTM 
specifications ...is preformed to eliminate flared 
ends when sheared. Quality extends even to reels 
which are premium non-returnable type. Comes 

Class A (Double Galv.) Extra in 250’, *500’, and 1,000’ coils, and in 2,500’, 
High-Strength 26900] 20800] 15400} 11200 | 8950] 6650 on f ; : , 

eg a eg — 5,000’ and 5,280’ reels. Special packaging to meet 
a i , A.T.&T. ° rs a 

Western Union Spec.—7-wires 25000 | 18000 | 11500 4600 your requirements is available. 
ASTM A-363-55T (No welds) Specify Southwire Galvanized Steel Strand for 

Weldtess Wigh-Streneth seaeel seneal aneaa ground, messenger and guying applications and be 
sure of quality. 

Weldiess Extra High Strength 26900 | 20800 | 15400 

*weight per 1000’—225 Ibs.  **weight per 1000’—80.3 Ibs. 

Class A (Double Galv.) Common 11600] 7400] 5700] 4250] 3200 1900 
Class A (Double Galv.) Siemens-Martin | 19100] 12100] 9350] 6950] 5350 | 4250] 3150 
Class A (Double Galv.) High Strength | 29600] 18800] 14500] 10800] 8000 | 6400] 4750 

*Stock items 

@ Bare and Weatherproof Copper and ACSR and All Aluminum Cable 
Aluminum Line Wire Galvanized Stee! Guy Strand and Static Wire 

@ Neoprene, Polyethylene, and VWP (Vinyl) -_ ‘ . Weatherproof Copper, Aluminum Aluminized Steel Guy Strand and Static Wire 
and Triplex Aluminum Alloy Wire 

@ U.R.C. (DBWP, TBWP) Copper Cable Accessories 
@ Copperweld® Conductors NM Sheathed Cable 
@ Copper and Aluminum Building Wire @ THW Building Wire 

@ ALSO FABRICATORS OF COPPER AND ALUMINUM 
FOR WIRE AND CABLE MANUFACTURERS Carrollton, Georgia—TErrace 2-6311 



A FULL RANGE OF 

- Westinghouse 

LAMP ADVANTAGES 

REGARDLESS of the type or brand 

of lamps you are now using, we will 

show you how to obtain one or 

more of the following advantages: 

1. Reduced cost of lamp pur- 

chases. 

2. Reduced lamp replacement 

labor cost. 

3. Increased lighting level for the 

same or lower cost. 

4. More efficient use of power. 

Now ... the many quality ad- 

job- 

tailored industrial, commercial, resi- 

vantages of Westinghouse 

dential lamps are available to you 

... your customers... through your 

nearest NOLAND branch. Ask your 

NOLAND representative to assist 

your sales with a FREE lighting 

survey. 

37 BRANCHES SERVING THE SOUTH 

NOLAND 

NOLAND COMPANY INC 

INDUSTRIAL ELECTRICAL 

WHOLESALE DISTRIBUTORS: 

REFRIGERATION 

PLUMBING 

AIR CONDITIONING 

HEATING 

MACHINE TOOLS 
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New ... Shallow 

Fluorescent Fixtures 

with HINGED DOORS 

Store, Office, Public Building... 
New Building Project or Remodel- 
ing. Whatever the job... consider 
these Surfaceline benefits! 

Appearance: Surfaceline’s shallow 
depth and clean, modern lines 
assure you of pleasant, unobtrusive 
lighting. 

Design Latitude: These fixtures 
can be economically installed singly, 
in modular patterns, or in continu- 
ous rows. Five sizes, five different 
plastic or glass closure bottoms. 

Safe, Easy Maintenance: Miller’s 
famous, “light-tight’”” hinged doors 
are secure, easily operated. Main- 
tenance requires no tools...no 
handling of loose parts. 

Whatever the job... discover how 
Surfaceline can meet your particular 
lighting needs! Write Dept. 360 at 
Meriden, Conn., for catalog infor- 

SSS mation. 

eas THE miller COMPANY 
MERIDEN, CONNECTICUT @ UTICA, OHIO 

tema apne  * 
miller 

- SINCE 1844 



FITTINGS AND FIXTURES—In- 
formation relative to explosion-proof 
fittings, fixtures, plugs and recepta- 
cles, and accessories is available in a 
50-page book illustrating the complete 
line of these products manufactured 
by Killark Electric Mfg. Co., Easton 
and Vandeventer Aves., St. Louis 13, 
Mo. 

Write in No. Al0l on card, Pg. 17 

ELECTRICAL BOXES—Steel City 
Electric Co., 1207 Columbus Ave., 
Pittsburgh 33, Pa., offers a catalog of 
their complete line. 

Write in No. Al02 on card, Pg. 17 

STEEL WIRE—Technical informa- 
tion on Alumoweld, a newly develop- 
ed aluminum-covered steel wire and 
strand, is contained in a 12-page 
catalog, just issued by the Wire and 
Cable Division of Copperweld Steel 
Co., 322 Frick Building, Pittsburgh 
19, Pa. Illustrated and documented 
with engineering data, the colorful 
catalog provides a complete working 
knowledge of this new material—its 
properties, advantages, applications 
and construction practices. 

Write in No. Al03 on card, Pg. 17 

ELECTRICAL FITTINGS — A 40- 
page illustrated catalog and price list 
on the Gedney line. Shown and listed 
are conduit, threaded entrance, SEC, 
EMT and ground fittings and box 
connectors for both armored and non- 
metallic cables. Copies are available 
from Gedney Electric Co., RKO Bldg., 
Radio City, New York 20, N. Y. 

Write in No. Al04 on card, Pg. 17 

CONSTRUCTION ANCHORS— 
“Anchoring for Power and Communi- 
cation Lines,” a completely illustrat- 
ed manual on improving line con- 
struction with better anchoring, has 
been published by the Advertising 
Dept., the A. B. Chance Co., Centralia, 
Mo. The 25-page booklet shows how 
to install the right anchor at the right 
place in the right way. 

Write in No. Al05 on card, Pg. 17 

SERVICE PANELS — Information 
on protective electric control centers 
for homes, apartment buildings, serv- 
ice stations, and industrial applica- 
tions is contained in Bulletin PM-385, 
“BullDog Pushmatic Electric-Cen- 
ters,” issued by BullDog Electric 
Products Co., 7610 Jos Campau, De- 
troit, Mich. 

Write in No. Al06 on card, Pg. 17 

12 

ELECTRICAL FITTINGS — Black- 
hawk Industries, Dubuque, Iowa, 
offers a complete catalog of electrical 
conduit and cable fittings. Also a 
special publication giving detail 
drawings and instructions for in- 
stalling service entrance masts on low 
or ranch type buildings. 

Write in No. Al07 on card, Pg. 17 

WIRE PULLING LUBRICANT — 
Illustrated six-page folder showing 
the advantages of an improved Y-Er 
Eas wire pulling lubricant is avail- 
able from Electro Compound Co., 
4145 W. 150th St., Cleveland 11, Ohio. 

Write in No. Al08 on card, Pg. 17 

GENERAL CATALOG — General 
catalog of Royal Electric Corporation, 
Pawtucket, R. I. covering flexible, 
service and lamp cords, cord sets, 
extensions, trouble lights, wiring de- 
vices and fuses is available to whole- 
salers. Dealers catalogs may be se- 
cured from Royal distributors. 

Write in No. Al09 on card, Pg. 17 

CARBON PRODUCTS—A 28-page 
catalog on Motor and Generator 
Brushes and carbon products telling 
how to order brushes, grade recom- 
mendations, characteristics, and de- 
scription of brush grades, is available 
from the Helwig Co., 2536 North 30th 
St., Milwaukee, Wis. 

Write in No. All0 on card, Pg. 17 

POWER BENDER — The light- 
weight hydraulic power bender # 884, 
manufactured by Greenlee Tool Co., 
of Rockford, Ill., is described in a 
new bulletin issued by the company. 

Write in No. Alll on card, Pg. 17 

ELECTRICAL EQUIPMENT—The 
Wadsworth Electric Mfg. Co., Inc., 
Covington, Ky., has issued a new 
catalog 58’ Guide, containing data on 
their line of Safety Switches, Serv- 
ice Equipment, Distribution Panels, 
“E-Z-RED” Circuit Breakers, inter- 
changeable and non-interchangeable, 
also wiring troughs. 

Write in No. All3 on card, Pg. 17 

COMPRESSION CONNECTORS — 
New and fully illustrated Bulletin 13 
offered by the James R. Kearney 
Corp., 4236 Clayton Ave., St. Louis 
10, Mo., shows their complete line of 
Squeezon compression fittings. They 
make all overhead distribution con- 
nections from line wire to ground rod 
on aluminum, ACSR, copper, or 

combinations of them. Application 
and installation data are given for 
tap connectors of several types; 
service entrance, splicing, jumper 
and repair sleeves; terminals, stir- 
rups and ground fittings. Mechanical 
and hydraulic installing tools for 
both dead and hot line work are 
listed. 

Write in No. All4 on card, Pg. 17 

SELECTING FUSES — A 12-page 
descriptive handbook “‘Fuseology tells 
how to get safest most dependable, 
trouble-free electrical protection from 
fuses. Contains useful information on 
selecting right size and type of fuses 
—how to stop needless blows—avoid- 
ing poor contact and other troubles. 
Issued by Bussmann Mfg. Co., Uni- 
versity at Jefferson, St. Louis 7, Mo. 

Write in No. All5 on card, Pg. 17 

LIGHTING FIXTURE DATA—The 
Perfeclite Co., 1457 East 40th Street, 
Cleveland 3, Ohio, makes available 
the following literature: (1) Data 
Folder 54-B—4 pages of engineering 
information, prices and specifications 
on Plastic Indirect Concentric Ring 
Luminaires. (2 Data Folder EX-57— 
10 pages of information on Exit Units 
for all building locations. Complete 
Engineering data and prices given. 
(3) Data Folder 56-A—Information on 
Ceiling Pan Fixtures and Vapor Proof 
Prismatic Exterior Fixtures. (4) Data 
Folder 58-A on Concrete Mounting 
Boxes for recessed incandescent units. 
(5) Data Folder 58-B on Fluorescent 
Exit Units. (6) Data Folder 58-C on 
Phosphorescent Exit Units. (7) Data 
Folder 57-A on extra shallow recessed 
units and square ceiling pans. (8) 
Catalog 956—60 pages plus 12-page 
supplement, complete with descrip- 
tions and engineering information. 
(9 Data Sheet 57-D—a two-page de- 
scription of square ceiling pan units 
and exterior conduit mounted-pan- 
type units. 

Write in No. All7 on card, Pg. 17 

ELECTRICAL FITTINGS—Concise 
36-page catalog illustrates and de- 
scribes a complete line of electrical 
fittings, cable racks and wiring 
specialties. The catalog contains 
many detail drawings, clear-cut pho- 
tographic illustrations of mast fit- 
tings, cable connectors, traps, hang- 
ers and ground clamps in a wide 
variety of types and sizes. For your 
free copy, write The M. & W. Elec- 
tric Mfg. Co., East Palestine, Ohio. 

Write in No. Al20 on card, Pg. 17 
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Under Construction 
THE ELECTRIC BUILDING 
Architect 

Finch-Alexander-Barnes-Rothschild 
e Ma [ & Pascha 

i! Contractor cal f P 1eneral Contractos 
Daniel Construction Company f vp Henry C. Beck Company 

lectrical Engineer Fleetrica “ee Electrical Engineer 
Newcomb & Boyd Whit — anany Thomas Earle Blakely Asso 

Electrical Contractor Floct W : Electrical Contractor 
J. M. Clayton Company Westing e Flect ipply Bagby El 

Electrical Wholesaler 
Westinghouse Electric Supply Co 

Completed 1960 Under Construction 
FIRST NATIONAL EACHTREE 
NORTH AVENUE BUILDING 

s P. Smith & Henry S. Smit 

evator & Electric Company 
trical Wholesaler 

lectrical Wholesalers, Inc. 
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i 
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} 
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Peachtree, 

WALKERDUCT 

is the word for advanced underfloor systems in dynamic new buildings 

LE On booming Atlanta’s Peachtree Street... one of the high spots of southern building 

activity ...no less than seven important new structures are Waikerduct-equipped. (>=, Why was 

Walkerduct the unanimous choice? | (se. Because of these unique features, so advantageous to occu- 
a QS 

pants and operators alike: 

“ : F ae , The new Walkerduct catalog 
Capacity a =: duct can be used in various combinations with should be ia peur ae 

Write for it! 
Convenience 2” IPS inserts with belled-out base provide easier, quicker, 

safer wire-pulling. : , ~ WALKER BROTH ERS 
Versatility Rings and tops on junction boxes are adjustable upward = Conshohocken, Pa. 

for final leveling even after concrete sets. ___ Underfloor Distribution Systems 
Range Broad line of junction boxes and Walkerduct systems meets Wire & Cable—Rigid Steel Conduit & EMT 

needs of all varieties of floor construction. 
Foresight Walkerduct allows future electrical expansion at minimum cost. 

ELECTRICAL SOUTH for OCTOBER, 1960 



SUN ’N SAND Unique, different... appealing! Shades 

are an arresting blend of imported Italian sand-tone 

reed, handwoven with glistening brass accents. Satin 

white, diffusers. Sun 'N Sand — original... beautiful 

... Modern! 

V-5675 For hallways or 
tasteful accent lighting. 
Length 814", diameter 61”. 
One 100-W. 

gene 
V-1677 Wide decorative 
and functional uses in liv- 
ing, dining, bedroom areas. 
54" drop cord. 
Diameter 12”. 
One 100-W. 

come 
and ~~ i, 

V-1673 Pulldown for living 
or dining rooms. Adjusts 
20” to 56". Diameter 22". 
Three 60-W. 3 way switch. 

V-1672 Same but 17” di- 
ameter. Two 60-W. On-off 
switch. 

Ufvataltu 
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FLORENTINE SERIES Exquisitely detailed scrolls 

cast in aluminum. Antique white color delicately 

toned with gold fleck. White opal globes. Matching 

white chain. Here is new richness for all homes — 

contemporary, transitional, traditional! 

V-1713 Perfect in foyers, living rooms, dining areas. Spread 
31” (6' chains and yolk). Three 100-W. 

V-1712 Diameter 12”. Matching white 6’ drop chain. One 150-W. 
V-1710 Same as above: Diaineter 10". One 100-W. 

VIRDEN LIGHTING DEPT. ES-I0 
: DIVISION OF JOHN C. VIRDEN COMPANY 

5209 EUCLID AVENUE 

‘ iL Name 

MEMBER AMERICAN HOME LIGHTING INSTITUTE Address 

PLANTER SERIES Bright ideas! Lighting fixtures 

that double as planters. Perfect accents for fire- 

place, entranceways, in dinettes or family rooms 

. wherever you want a touch of eye-catching 

beauty! 

These are just a few of the fresh, new custom 

creations available... fixtures so delightfully different 

and irresistibly styled... ‘‘to show is to sell.” 

Free colored brochure describing the full 

line available. See your nearest Virden Lighting 

distributor or write direct using the coupon below. 

CLEVELAND 3, OHIO 

City. Zone State 

SUBSIDIARIES: LIGHTING DYNAMICS, INC., LOS ANGELES, CALIF. AND DALLAS, TEXAS; JOHN C. VIRDEN, LTD., TORONTO, ONTARIO. 
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~~“ THE 
WIEGMANN LINES 

672 

ARE 

MY 
CHOICE! 

Approved an 

contractors 

preferred by electricians, 

d architects everywhere. 

SWITCH AND 
OUTLET BOXES: 

Over 250 stock items from 
the simplest nail-up switch box, 
to nine gang boxes. All popular 
sizes of knockouts and types of 

clamps. Brackets are riveted (not 
spot welded) to boxes for 

maximum strength. Combination 
box and bar sets that save 

time and money for the 
contractor. All packaged in 

sturdy cartons with attractive, 
descriptive, easily read labels. 

CUTOUT AND 
PULL BOXES: 

Over 100 stock sizes for 
immediate shipment. 

Hinge cover cabinets and surface 
and flush pull boxes in baked 

gray enamel or galvanized finish. 
Also transformer cabinets, tele- 
phone cabinets, rain tight and 

weather proof cabinets. Custom 
enclosures made for every 

electrical requirement. 

100% LAY-IN 
SERVICE DUCT 
AND FITTINGS: 

New improved designs save 
contractors as much as 25% 
installing time. Hinge Cover 
and Screw Cover types — 

with or without knockouts, in 
baked gray enamel or galvanized 

finish. Key hole slots in screw 
covers, oblong holes for quick 

attachment of connectors, 
combination spring swivel, 
positive active latches on 

hinge cover duct, all fittings 
including crosses, tees, elbows, 

panel adaptors and hangers. 

Mr. Jobber — you will build customer good 
will with this High Quality Complete 
Wiegmann Line and simplify your pur- 
chasing to one factory for everything. 

JEGMANN @ COMPANY, INC. FREEBURG, ILLINOIS 

(located in met itan St. Louis means fast delivery everywhere) 

CABLE CONNECTORS — Tomic 
Sales and Engineering Co., 20000 
Sherwood Ave., Detroit 34, Mich., 
now have available catalog sheets 
containing data on the complete line 
of their connectors, couplings, and 
cable connectors. 

Write in No. Al21 on card, Pg. 17 

WIRING DEVICES — A complete 
new catalog of wiring devices is now 
available from Bell Electric Co., 5735 
S. Claremont Ave., Chicago 36, Il. 
The line includes a wide range of 
weatherproof receptacles and switch- 
es, portable garden light, wall plates, 
and specialty items. 

Write in No. Al22 on card, Pg. 17 

PLUG-IN REELITE — Complete 
details about Appleton’s lightweight, 
portable automatic Reelites are given 
in an attractive 4-page catalog insert. 
These devices find application in a 
wide range of occupancies: garages, 
loading docks, garment industry, con- 
struction crews, warehouses, machine 
shops, etc. Write to Appleton Electric 
Co., 1701 Wellington Ave., Chicago 
13, Tl. 

Write in No. Al24 on card, Pg. 17 

WIRING PRODUCTS — Various 
features of J&S Despard interchange- 
able wiring devices and detailed in- 
formation concerning this line are of- 
fered in a brochure released by Pass 
& Seymour, Inc., Dept. ES, Syracuse 
9, N. Y. Included are such features as 
Camstrap for quick, easy installation, 
three-wire grounding, and pressure 
terminal devices. 

Write in No. Al25 on card, Pg. 17 

FLUORESCENT BALLASTS—Ad- 
vance Transformer Co., 2950 N. West- 
ern Ave., Chicago 18, Ill., has recently 
completed the compilation and print- 
ing of a 20-page catalog on fluores- 
cent ballasts and their use. Included 
are data sheets on available advance 
ballasts and a comprehensive installa- 
tion and operation section and testing 
procedures. Copies of the booklet are 
available on request. 

Write in No. Al26 on card, Pg. 17 

GUTH INDUSTRIAL LIGHTING 
BROCHURE — New 8 page, 4 color 
brochure by The Edwin F. Guth 
Company, 2615 Washington Blvd., St., 
Louis 3, Missouri, describes Guth 
KOLORKODED industrial lighting 
fixtures. This unique innovation of 
color coding luminaires opens a new 
field in industrial lighting. Folder in- 
cludes photographs, lighting data, 
engineering information and complete 
descriptive data on KOLORKODED 

ELECTRICAL SOUTH for OCTOBER, 1960 



INFORMATION CENTER 

BOOKLETS ©@ NEW PRODUCTS © ADVERTISEMENTS 

Help yourself to free literature 

and more details on any prod- 

uct mentioned in this issue. 

Instead of writing a dozen different manufacturers for free 

literature and more information on products, tools, er services, 

just insert on the cards below the eppropriate key numbers 

of the Items in which you are interested. These cards may be 

used te get information on products mentioned In the follewing 

departments (see Contents Page for page number): 

Catalogs and Bulletins New Electrical Products 

New Utility Equipment | Manufacturers’ Literature 

Be sure to print or write legibly a name and eddress— 

drep it in the nearest mail box an 

ES pays the postage! 

OCTOBER, 1968 

| Send free information on these NEW PRODUCTS and/or services (fill in key numbers): 



These cards 

you get 

valuable 

Will be Paid 

by 
Addressee 

BUSINESS REPLY, CARD 

Electrical South 

06 PEACHTREE ST, KL E. 

ATLANTA 8, GEORGIA 



DixiRib 

PERMA-COLOR PANELS 

add New Beauty and Versatility to DRGKWAS BUILDINGS 

Your DIXISTEEL Building can be as bright and beautiful as you 

want it. Six modern, compatible colors offer unlimited opportuni- 

ties in style and appearance. And the distinctive design of DIx1RIB 

Panels takes full advantage of light reflection and shadows to 

further enhance the beauty of DIXISTEEL Buildings. 

D1x1RiB Perma-Color Panels are roll-formed from 26-gauge 

galvanized coiled sheet. They are 100% plumb and true every 

time, fit together easily and perfectly. The two-coat, baked-on 

vinyl enamel finish will last for years—resists corrosion, weather, 

rust, and abrasion. 

DIXISTEEL Buildings offer you a low-cost, quick way to have 

a modern, colorful building for any purpose. Get the facts from 

your nearest DIXISTEEL Building dealer, or... 

TEAR OFF AND MAIL THIS COUPON FOR FULL INFORMATION 

LU Ya! 

Please send me data and information on DIxIsTEEL Buildings 

NAME 

ZS ewe evo Mav nw 

—_—_ eo w 



There are 183 basic designs in the DIXISTEEL Building 

line from which any combination can be made to pro- 

vide buildings of any size or type, with either standard 

4:12 or Lo-Line 114:12 roof pitch. All are clear-span, 

free from columns or posts. Standard lengths are based 

on inside dimensions to provide maximum interior floor 

space and simpler adaptations for masonry fronts. 

There are many outstanding features your DIXISTEEL 

Building dealer can tell you about. 

CHEAPER THAN RENT—LOW COST FINANCING AVAILABLE 

DIXISTEEL Buildings cost so little, more often than not 

it is cheaper than renting. DIXISTEEL Building dealers 

can arrange for complete financing at low cost with as 

little as 25% down and the balance payable over a 

period of 10 years. 

The distinctive design of DixiRib Panels not only adds to the 
beauty of DIXISTEEL Buildings, but provides greater strength 

ee a ee Sey ee ore is | and rigidity, and improved drainage. Ribs are one-third higher 
es than previously. Wall panels can be any length, and roof panels 

up to 20 feet, eliminating unsightly overlapping. An improved 
drain groove in the side lap provides drainage of moisture 
created by capillary action. 

DIXISTEEL BUILDINGS 

are backed by the makers of 

DIMAS TEEL 

ATLANTIC STEEL COMPANY 

ATLANTA, GEORGIA 

ee 

a CD 

j 
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SEE YOUR NEAREST 

DIXISTEED + Ve0ee waee 

BUILDING DEALER 

ALABAMA 
Anniston 
= Concrete Products 

°. 
520 W. 2ist St. 
P. O. Box 287 
PHONE: AD 7-209! 
Birmingham 
Atlantic Steel Co. 
sar Bidg. Division 
- O. Box 3067 
oe Sta. 
4230 - Ist Ave., South 
PHONE: WO |1-2147 
Dothan 
Hollis & Spann, 
tyres 

202 S. 
PHONE: is ‘i391 
Huntsville 
Putman Const. Co. 
120 Leeman Ferry Rd., 

Ss. W 
PHONE: JE 6-6337 

ery 
American All-Steel 

©., Inc. 
P. O. Box 3182 
1701 Owens St. 
PHONE: AM 4-3207 
Piedmont 
Ellis-Allen Tractor Co. 
104 N. Main St. 
PHONE: Gi 7-456! 
Tuscaloosa 
Charles Temerson & 

Sons 
P.O. ‘ 378 
2104 -4th St. 
PHONE: PL 2-1506 

FLORIDA 
Gainesville 
H. A. Lee Steel Co. 
1800 N. E. 23rd Bivd. 
P. O. Box 605 
PHONE: FR 6-774] 
Jacksonville 
Atlantic Steel Co. 
P. O. Box 2614 
1641 Landon Ave. 
— EX 8-523! 

rgo 
Bailey Builders, Inc. 
420 — Rocks Road 
PHONE: 4-1454 
Ormond he 
Tom Daugherty Stee! 
~—- 

666 Buena Vista Ave. 
PHONE: OR 7-1868 
Riviera Beach 
Wambaugh Steel 

Bidgs. 
333 Linda Lane 
P. O. Box 8 
PHONE: VI 4-1995 
Sarasota 
Atlas Construction, Inc. 
1027 “y Washington 
oa" 

oO. Box 1418 
PHONES RI 7-0727 
Tallahassee 
J. H. Mg + ae & Son 
aw Madison 
A Box 308 
PHONES 2-2616 
Tampa 
Atlantic Steel Co. 
4126 N. Armenia Ave. 
PHONE: RE 6-3563 

GEORGIA 
Alban 
Dixie Const. Co. 
216 S. Mock Road 
—— HE 5-401! 

inta 
Atlantic Steel Co. 
Steel Bidg. Div. 
= i serene St., 

oe. , = 
PHONE, Te 5 344| 
Augusta ug 
M. H. McKnight & 

Son Const. Co. 
1490 —— Rd. 
P. O. Box 
PHONE: mA 4-8208 

- O. Box 960 
PHONE: AM 5-264! 

Macon 
Dixie Metal Co. 
2014 Riverside Dr. 
P. O. Box 1002 
PHONE: SH 3-7437 
Savannah 
Savannah Iron & Fence 

orp. 
East President St. Ext. 
P. O. Box 509 
PHONE: AD 4-5188 
Thomasville 
H. & H. Const. & 
Supply Co., Inc. 

P. O. Box 576 
PHONE: CA 6-5533 

MARYLAND 
Hagerstown 
Callas Contractors, Inc. 
P. O. Box 1065 
PHONE: RE 9-8400 

NORTH CAROLINA 
Charlotte 
Roebuck Bidgs. Co. 
P. O. Box 8012 
2400 Wilkinson Blvd. 
PHONE: FR 5-1294 
Winston-Salem 
True Wall Steel Co. 
738 East 28th St 
P. O. Box 4024 
PHONE: PA 3-2494 

SOUTH CAROLINA 
Charleston 
C. C. Rhodes Lumber 

Co. 
re Maybank eegewey 

. O. Box 3315-St. 
* Brn. 
PHONE: SN 6-!656 
Columbia 
Roebuck Bidgs. Co. 
726 S. Edisto Ave. 
— AL 4-2942 
oebuck 

Roebuck Bidgs. Co. 
P. O. Box 12) 
py ed 221 
HONE: Spartanburg 
eel 

TENNESSEE 
Chattano: 
—2 n Seles & Export 

wr Sikellovtord Rd. 
PHONE: OX 8-2315 
Clarksville 
Thomason & Reece 
College A as St. 
P. O. Box 
eee Mi 7-5245 
Colum! 
.& white & Co. 
ye ‘sa 

. O. Box 582 
—" EV 8-9123 

Stockton Iron Works 

Hubert M. Owen 
Const. Co., Inc. 

373 N. Cumberland St. 
PHONE: 2-332! 
Johnson C 
J. E. Green Co. 
Division St. 

Memphis 
John Cassidy Const. 

Co. 
801 Roland St. 
PHONE: BR 6-734] 
Nashville 
Herndon & Merry, Inc. 
510 - 39th Ave. N. 
PHONE: CY 8-3303 

VIRGINIA 
Portsmouth 
James T. Copley, Inc. 
2618 New Suffolk Hwy. 
PHONE: HU 8-253! 

WEST VIRGINIA 
Beckley 
Meadows Lumber Co. 

O. Box 1571 
701 S. Eisenhower Dr. 
PHONE: CL 3-5887 

luminaires and standard RLM re- 
flector units. Write for your free 
copy. 

Write in No. Al27 on card, Pg. 17 

WIRING DEVICES — Catalog No. 
56, and New Product Bulletins, con- 
taining the complete electrical wiring 
device line of Leviton Mfg. Co., Inc. 
Brooklyn 22, N. Y. Over 100-pages 
accurately illustrated and containing 
electrical and circuit wiring diagrams. 
Complete cross index for easy refer- 
ence. Featured are Specification 
Grade Devices, Interchangeable line, 
Lev-O-Lock line, and many, many 
others; devices for every possible use 
in Industrial, Commercial and Resi- 
dential applications. 

Write in No. Al28 on card, Pg. 17 

ELECTRICAL CONDUITS — “Na- 
tional Electric Conduits” is the 20- 
page Catalog No. 603 which describes 
and illustrates the many types of 
electrical conduits manufactured by 
National Electric Div., H. K. Porter 
Co. Porter Bldg. Pittsburgh 22, Pa. 

Write in No. Al29 on card, Pg. 17 

ANCHORING DEVICES—An illus- 
trated 32-page catalog, No. 70, de- 
scribing more than 25 anchoring and 
drilling devices for making fastenings 
to masonry, is available from the 
Arro Expansion Bolt Co., Marion, 
Ohio. 

Write in No. Al3l on card, Pg. 17 

CONNECTORS — Comprehensive, 
up-to-date information on electrical 
connections for overhead lines in 
transmission and distribution is now 
available in one convenient publica- 
tion, a 10-page manual issued by 
Burndy Corp., Norwalk, Conn., on 
connection techniques, connec.crs, 
and installation tooling. 

Write in No. Al32 on card, Pg. 17 

CONDUIT FITTINGS—A new 24- 
page catalog, illustrating a complete 
line of conduit fittings, oval bodies 
type LB, LL, LR, and T, and lighting 
parts is now available from Elliott 
Electric Products Co., 50-30 98th St., 
Corona, N. Y. 

Write in No. Al33 on card, Pg. 17 

ANTI-CORROSIVE PAINTS—Su- 
box, Inc., Fairmount Plant, Hacken- 
sack, N. J., announces the availability 
of literature on their lines of anti- 
corrosive paints and coatings, Subox 
paints give protection for years and 
largely eliminate the need for scrap- 
ing and repriming when repainting. 

Write in No. Al35 on card, Pg. 17 
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PRESSURE CONTACT SWITCH— 
An 8-page folder (101-K) and a 4- 
page folder (200-EK) are available 
from the Kelek Company, 59 Davis 
Avenue, Norwood, Mass., describing 
their Kam-Lok Pressure Contact 
Switch, open and enclosed models, 
respectively, for high-capacity use 
with current-limiting fuses for 250 
and 480 volt service entrance appli- 
cations from 1200 to 6000 amperes. 

Write in No. Al36 on card, pg. 17 

CONDUIT — With Rigid Polyvinyl 
Chloride Electrical Conduit gaining 
increasing popularity in the electrical 
field, Kraloy Plastic Pipe Co., Inc. 
offers a new, complete 20-page cata- 
log. Included are comprehensive test 
results, specifications information, 
installation instruction, corrosion 
resistant charts, and other valuable 
data. Write Kraloy Plastic Pipe Co., 
Inc., Electrical Conduit Division, 402 
West Central Avenue, Santa Ana, 
California. 

Write in No. Al37 on card, pg. 17 

ELECTRICAL EQUIPMENT — A 
new 12-page pictorial bulletin briefly 
describes manufacturing facilities and 
electrical products of Crouse-Hinds 
Co., Syracuse 1, N. Y. Emphasis is on 
the variety of equipment available in 
the four product lines: Condulet elec- 
trical equipment, floodlights, aviation 
lighting equipment, and traffic con- 
trol. 

Write in No. Al38 on card, pg. 17 

CONDUIT FITTINGS — A new 
catalog describing their line of con- 
duit fittings is now available from L. 
E. Mason Co., Boston 35, Mass. The 
illustrated, looseleaf-type folder con- 
tains information on design features, 
specifications, ordering, prices, and 
shipping. 

Write in No. Al43 on card, pg. 17 

AERIAL CABLES — A 32-page 
booklet from Southern Electrical Co., 
P. O. Box 989, Chattanooga, Tenn., 
explains how Compresto Cables and 
PLM Products’ “Wrap Around” spac- 
ers can be combined in a compact 
spaced aerial cable system. Design, 
voltage drop, sag and tension, and 
short circuit current are also covered. 

Write in No 144 on card, pg. 17 

WIRING DEVICES — A complete 
new illustrated catalog and price 
book is now available from E. M. 
Wiegmann and Co., Inc., Freeburg, 
Ill., covering their line of outlet and 
switch boxes, cut-out and pull boxes, 
wireholders and racks, and service 
entrance equipment. 

Write in No. 145 on card, pg. 17 

21 



a’ 

Air diffusers 
are decora- 
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properly 
_ located 

® 

World’s largest manufacturer 

Siiiniiiins aiiiiinc ah tii ettnde ot of indoor comfort equipment 
help make complete comfort possible. 
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ELECTRIC HEATING 

...PROVIDES COMPETITIVE 

ADVANTAGES NEVER BEFORE 

AVAILABLE TO UTILITIES 

Beats the humidity and stale air problems common 

to tight, heavily insulated homes. 

ae. Gives complete comfort with accurate temperature control. 

Makes air conditioning inexpensive to add—helps equalize 

your winter and summer load demand. 

This is the heating system you can 

push— knowing it will benefit your 

customers and your company. Here’s why: 

Lennox Fresh Air electric heating ends 

moisture problems. It provides controlled 

amounts of fresh outdoor air to prevent 

dampness and stagnation. Household odors 

can’t linger on and on. Gentle air ; a as 

circulation creates a refreshing atmosphere ays eee 8 8 8 60". 
., glen telat te net bbeee. Qcteae ero clearance. U.L. label. 11.4 kw in two 

: . Pp Pres Os get steps (39,000 Btuh). May be installed for up, 
stratify; solar gain is distributed throughout down or horizontal air flow—in basement, 
the house. Already field reports indicate crawl space, closet, etc. Complete flexibility 

that operating costs are as much as 20% of installation. 

less than non-ducted electric systems. 

This is a real plus . . . the blower, filter and Other fresh air electric equipment 
ducts can be used for low cost central air 

conditioning. Also, advanced air filtering 

and purifying devices are added easily. | 

Your customers get 365-day comfort—you sell © Larger central units 

electricity the year around! 

e Heaters for individual room 
control 

e Heaters for zone control 

LENNOX INDUSTRIES Inc., Established 1895— 

Marshalltown, lowa + Columbus, Ohio + Syra- 

cuse, N. Y. * Fort Worth, Texas + Los Angeles, 

Calif. + Salt Lake City, Utah +» Des Moines, lowa 

Decatur, Georgia + Lennox Industries (Canada) 

Ltd., Toronto * Montreal + Calgary + Vancouver 

Winnepeg 

FREE electric 

heating manual 

Lennox Industries Inc. 
Marketing Services Dept. 
702 S, 12th Street, Marshalltown, lowa 
O.K.—! want the facts. Please send 40-page illustrated book on 
Lennox Fresh Air Electric Heating. No obligation, of course. 

Company 

" pagmtchmambacamias oe eiaciaiaames hace Ay ens eis apee ———————————— 
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Are You 

Making 

Use of Our 

Reader 

Service? 

The editorial and business 

staff of ELECTRICAL 

SOUTH is eager to serve 

you. One way in which we 

can help you is to make it 

easy for you to draw upon 

the wealth of technical and 

promotional material avail- 

rom manufacturers. 
From brawny, liquid-filled transformers able from manufacturers 

outside of the Math and Physics Building, 
Field House, and Fine Arts Building, to 
whisper-quiet dry type units in the class- 
rooms, laboratories, and dramatics hall, are the descriptions of scores 
the University of Wichita uses Marcus . 
transformers for dependable, trouble-free UNIVERSITY of useful catalogs, applica- 
performance. CHITA oe . 

All Marcus transformers, both dry and tion information booklets, and 
liquid-filled score “excellent” in factory technical publications. These 
tests. Loss tests, hi-pot tests,impulse tests, 
and sound-level tests are passed with are available without charge. 
flying colors. For full power and guaran- 
teed satisfaction, specify Marcus for your . 
next transformer installation. Check over the list of pub- 

In the accompanying pages 

lications available, indicate 

the numbers of the ones you 

want on the postage - paid 

card to be found on page 

17, and mail it to us with 

your name, title, company 

Representatives in Principal Cities 
and address plainly written. 

1500 KVA OIL FILLED TRANSFORMER 

MARC OU) § rranstormer co., inc. ical San ws ee 

RAHWAY, NEW JERSEY the information you want. 

A COMPLETE LINE OF DRY TYPE AND LIQUID-FILLED TRANSFORMERS THRU 5000 KVA 
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"WHEN IT’S COLD-THE SPLICE WILL HOLD 

with SLIP AOL G1 

VINYL ELECTRICAL 
TAPE! 

, 

A roll of Slipknot CW is frozen solid in a block -. Tape is broken out of ice... 

stillat 14 below... 
— 

ES 

of ice at 14 _F below zero. 

and in this frigid atmosphere remains com- 

pletely flexible — strips perfectly from roll — 

even with ice still imbedded in the core. 

At 14 F below zero, this remarkable viny! tape 

® Strips easily from the roll... 

®@ Remains completely flexible... 

®@ Sticks down instantly — molds perfectly — 

holds permanently! 

Try it in your home freezer 
— write for a sample roll 

on your letterhead today! 

wey 35 seconds later perfectly conforming splice 
SOLD ONLY '¥ | is made. Temperature . . . still 14° below! 

THRU 
RECOGNIZED 

FA DISTRIBUTORS 
’ 4 gue enw? 



To help you promote your biggest year in electric heating 

Electromode’s Complete 

For The 

Profit Partnership Program of- 
fers a new avenue of approach 
in selling electric heat to the 
builder. It’s a complete step-by- 
step sales and sales promotion 
program, including specific ad- 
vertising and promotional ma- 
terials, sales literature, direct 
mail, consumer ad reprints, pub- 
licity ideas, and point-of-sale 
displays. 

Local Merchandising Aids 
are all prepared—a news- 
paper mat service... radio 
and television spot com- 
mercials —all stressing 
benefits of electric heating. 
Outdoor advertising, direct 
mail, publicity, store iden- 
tification, displays—and a 
new Yellow Pages pro- 
gram—are available. 

Model Home Promotion 
gives you a packet of ad- 
vertising materials to sell 
electric heat in the build- 
er’s model home. It helps 
you sell electric heat by 
helping the home builder 
sell his home. This special 
folder helps sell the builder 
promotional and market- 
ing ideas and materials. 

Profit Plans Kit details step- 
by-step sales programs for 
model homes, custom homes 
and home modernization. 
It includes “use the user” 
ideas, publicity ideas, ma- 
terials and methods for 
utilizing promotions and 
advertising. Gives full de- 
tails on ordering Electro- 
mode promotion materials. 

FOR YOUR COPIES OF THE ELECTROMODE PROFIT PARTNERSHIP PROGRAM 

see your Electromode representative or send $1.00 to cover cost of handling and mailing 

- to: Electromode Division of Commercial Controls Corp., P. O. Box 1052, Rochester 3, N. Y. 
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New Sales Aids Program 

Electric Heating Field 

REASORS WHY 

: gcTRICALl! neste 
> ¢ 

p WOME 

MODEL HOME PROMOTION KIT includes seven big aids. 

Model Home Promotion Kit helps you 
sell the builder .. . helps the builder 
sell his homes. It gets electric heating 
in on the ground floor with promotion- 
minded builders. Here are some of the 
items it includes. 

uF Suggested Newspaper Ads... 
three layouts to focus attention 
on all-electric model homes in your 
area. 

TV Spots . . . 20-second spots to 
be used by the builder, promoting 
electric heat. 

Outdoor Signs . . stop traffic 
outside, direct people into and 
through the home. 

Wall Signs . . . for use near elec- 
tric heating units to pull pros- 
pects to the product. 

mode 

8 

6) 

@ 

Wall Chart . . . lists 10 reasons 
why electric heating is an eco- 
nomical buy. 

Utility Heating Cost Estimator .. . 
gives prospects an estimate of 
year-round utility costs. 

Floor Plan Sheet . . . individually 
tailored to show floor plan of the 
home . . . promotes electric heat. 
Prospect may take this home. 

570 CULVER ROAD 

ROCHESTER 3, N. Y. 

IMMERCIAL CONTROLS CORPORATION 
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that generate heat 

Kamklamp Fuse Holders—exc/usive in Frank Adam 

Switches—lock cartridge fuse terminal immovably in 

position, and provide tight, flexible connections under 

constant tension that will not become loose and heat up. 

Overloads cause heat and expansion, then subsequent 

cooling and contraction, which loosens ordinary con- 

tacts making them flash and burn. Kamklamp Fuse 

Holders help eliminate this major cause of trouble. 

Another Frank Adam exclusive is the rugged Shutlbrak® 

switch mechanism that won't arc or pit. Pre-shipment 

testing under loads twice the rated voltage plus 1000 

volts—front handle operation that permits space-saving 

side-by-side installation—one piece molded pole units— 

these are only a few of the features that make Frank Adam 

Safety Switches the industry's best buy. Write for catalog. 

Fe MK SINCE 1891 

AM ELECTRIC COMPANY 
P.O. BOX 357. MAIN P.O.+ ST. LOUIS 66, MO 

busduct + panelboards + switchboards + service equipment 
safety switches + load centers + Quikheter 
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..to FINISEA 

GUTH GRATELITE CEILINGS GO UP WITH EASE 
Louver Diffuser* 

EASY!...TO INSTALL, 

RELAMP AND CLEAN! 

1. B. E. W. Union made and wired 

*@®v S. Pat. No. 2.745.001 Can. Pat. No. 538,245 
** @®U.S. Pat. No. 2,927,200 & No. 2,927,994 

LIGHTinmGe 

Each operation is completed in seconds: The ‘‘slip-fit’’ Una-Tees 

1 snap together with Tee Joiners 1-A. Spacer Bars 2 snap 

into slotted Una-Tees. Tee Connectors 3 form ‘‘clutch-tight’’ 

connection between Una-Tees and Spacer Bars. Sliding 

Hangers 4 use only one screw at top to carry the load...and 

offer almost complete vertical or horizontal adjustment! Wall 

Clips 5 secure Una-Tees to walls. Corner Trim 6 snaps in 

place to make square corners. Contractors tell us that 

GrateLite Ceilings require 0.06 to 0.09 man-hours per sq. ft. 

GrateLite Panels 7 drop into place... your choice of 2’ x 2’ 

module Non-Combustible GrateLite...16”x 48” module Stand- 

ard or Mystic GrateLite**. For round or curved perimeters — 

Una-Tees 1 can be bent to fit and may be cut to any length 

required. Four-sided support assures permanent alignment of 

all panels. To relamp or clean, remove each panel separately. 

WRITE FOR FREE GRATELITE BROCHURES 

since 1902 THE EDWIN F. GUTH CO. 2615 Washington Bivd., Box 7079, St.Louis 77, Mo. 
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Day-Brite lighting helps make the new Pius XI! Memorial Library a center of attraction on the St. Louis U. campus. 

Day-Brite Troffers with Cleartex® Plastic Lens Panels deliver 73 footcandles of illumination to reading areas. 
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Architect and Engineer: Leo A. Daly « Electrical Contractor: Sachs Electric Corp. 

How Day-Brite lighting “selis” 

reading in the new 

Pius XII Memorial Library 

From the architect's first draft to the final choice of curtains, St. Louis 

University’s modern new library was planned with one goal in mind: 

to encourage students to use it. 

Self-service, open-type book shelves were used to invite “browsing” 

among the stacks. “Wide-open” interior design helped create a pleas- 

ant atmosphere. In addition, comfortable bright-colored furniture 

was contrasted against light-colored walls and a noiseless cork floor. 

Lighting, of course, was a major consideration. It had to facilitate 

reading and, at the same time, add to the over-all cheerfulness. 

Day-Brite lighting was specified for high-level, high-quality illumi- 

nation and clean, modern fixture design. 

Good vision calls for good lighting. And you display good vision 

when you call in your Day-Brite representative early. Day-Brite 

Lighting, Inc., 6260 N. Broadway, St. Louis, Mo., and Santa Clara, 

Calif. In Canada: Amalgamated Electric Corp., Ltd., Toronto 6, Ont. 

DAY: BRITE 

NATION'S LARGEST MANUFACTURER OF 

COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 
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CIRCLE F's new “Smoothie” Wall 
Plates—smooth and clean in design—are ideal for 
residential, commercial and institutional 
applications. The completely smooth surface 
prohibits dust and dirt accumulation and makes these 
plates ideal for painting. The simple classic design with its 
compound parabolic curves blends well with modern 
or any other decor. 

Moulded of non-combustible non-absorbing 
thermosetting plastic all Smoothie Wall Plates 
have reinforced rib construction to give added 
strength and eliminate warping. All Smoothie 
plates are individually packaged in cellophane and 
have an envelope containing mounting screws 
sealed in the package. 

See your distributor or write us direct. 

CIRCLE F MFG. co. 

TRENTON 4, NEW JERSEY 
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4 ECONOFLOOD” 

Available in five beam spreads 

? Senile “Econoflood” is intensely brilliant becatisean-exclusive;sélf-centering 
ing. Fixture snaps back into pre- inner reflector augments the primary Alzak* reflector. Has positive, 
set position when turned forward. locked-in precision aiming, 180° horizontal and vertical scales. It’s a 

© Stepped up lighting volume... new high in floodlight eticigncy . . a product of Appleton’s new, 
©@ Absolute minimum condensation Lighting Laboratory. 

through air-moisture vent and : 
filter wick! Easy, flexible installation; mca “irterehangeable™ accessories. 

@ Completely weatherproofed! Parts of quality stainless steel and pressure cast aluminum. Five 
—- ir teense ae _mate- efficient beam spreads cover all requirements, including plant security, 

efficiency! : sports areas, billboards and parking-shopping centers. 
@ Easy, easy maintenance! 

Sold through franchised distributors only 

WRITE TODAY FOR Also Manufacturers of: 

Core ae PPLE | ON. j=" a 2 9 

ixtures fit 
Om ¢! . 

Outlet Litt | — ‘ Aut t 
* Apuopidayterm tthe | ED electric company somatic Reelites 

1701 Wellington Avenue, Chicago 13, Illinois 
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conduit: top quality steel, hot-dipped galva- 

nized inside and out, guarantees a uniform 

protective zinc covering and ensures a super 

smooth inner surface for fast wire pulling. 

threads: no mechanical wiping of threads 

after dipping for full zinc protection; threads 

are protected from damage during storage or 

shipping by a removable plastic thread pro- 

tector. conduit and threads: chromated to 

_ give excellent protection against white rust. 

yNDERWR reeveey oe TORIES INC. 

RIGID CONDUIT 

, E oF NR-93 = “se 

ICs 3 | CUOMUUIL ave ~|@ 

This exclusive 3 step method of quality con- 

trol production assures you of the finest rigid 

steel conduit for every type of installation. 

Manufactured in a full range of sizes from %" 

to 6", General Cable’s rigid steel conduit is UL 

approved and meets Federal specification 

WW-C581C and ASA specification C-80.1- 

1953. Sold through electrical distributors. 

General Cable Corporation, 

730 Third Ave., N.Y. 17, N.Y. : 
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agentle tap... , 

and you'll never, 7/settle for ordinary 

switches again! 

LEVITON AC. 

TOUCH 

SWITCH 

Installs in any position...small enough to fit any gem box and standard wall plate 
-..and notice that quiet, “love tap”’ operation! Leviton’s new 15A—120-277V. AC 
Touch Switch is a natural for homes, schools, apartments, office buildings, hos- 
pitals, industrial plants... anywhere! Tap it from any position, any angle! 

CHECK THESE SPECIAL FEATURES: 
‘SAFE OPERATION—install vertically, horizontally or upside down, yet a gentle tap gives 
positive, non-stalling action. Can’t hang up...in any position. Special heavy silver 
contact points increase safety margin, prolong service life. 
EASY INSTALLATION—side wired for convenience. Only 1” in depth. Large head brass 
terminal screws, backed out and staked, accommodate up to No. 10 conductors. 
Mounting screws are locked in straps ready-to-install. Interchangeable with any 
standard switch and wall plate. 
HIGH CAPACITY—will accommodate high inductive loads of fluorescent systems, or full 
rated capacity of incandescent filament lamp loads. Take full load currents up to 
80% of the switch rating for motor control. 
RUGGED CONSTRUCTION—simplified construction and advanced design assure maxi- 
mum efficiency, long life under heavy duty usé . Heavy gauge steel plaster ear 
straps are riveted to housing for permanent assembly. 
Creatively engineered and subjected to exhaustive “‘in-use’’ tests, Leviton AC Quiet 
Switches have proven themselves ideal for the new 4-wire electrical systems requir- 
ing switches rated at,277 volts. Available with brown or ivory button. 

Listed by Underwriters’ Laboratories, Inc. For complete details write to: 

Your best jobs are done with... | LEWITON 

Leviton Manufacturing Co. Brooklyn 22, New York @ Chicago @ Los Angeles @ Leviton (Canada) Ltd., 
Montreal: For your wire needs, contact our subsidiary AMERICAN INSULATED WIRE CORP. Pawtucket, R. |. 

Wanted: 

Manuscripts 

for 

publication 

The editors of Electrical 
South will welcome contribu- 
tions from the field for pub- 
lication. Electrical contrac- 
tors, consulting electrical en- 
gineers, light and power com- 
pany engineers, and others 
closely associated with the 
electrical industry are in- 
vited to submit articles, 
2 ag ag and drawings 
relating to important and in- 
teresting electrical projects 
in the South and Southwest. 

Articles are wanted in two 
princi classifications: 

Wiring and Lighting: Arti- 
cles on interesting and un- 
usual electrical installations; 
any phase of electrical con- 
tracting such as business pro- 
motion, estimating, handling 
men and materials, etc. 

Utili Engineering: Arti- 
cles relating to any phase 
of transmission, distribution, 
and metering, including de- 
sign, installation, testing, and 
maintenance. These articles 
should be “by-line" articles 
carrying the mame of a 
Southern or Southwestern 
light and power company. 

All articles will be - a 
careful consideration and 
payment will be made 
promptly for all material 
accepted for publication. 

Address all communica- 
tions to the editor: 

Electrical South 

806 Peachtree, 

Atlanta 8, Ga. 
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FLEXIBILITY 

AND NOW... 

MORE CIRCUITS 

"HALF SPACE 

Uni-Pak loadcenters have long offered 

maximum flexibility, superior construc- 

tion and. exceptional features ... qualities 

that have distinguished the I-T-E line. 

Now... the EQ-T DUAL is available to 

make the Uni-Pak loadcenter even more 

flexible than ever. It’s a compact, dual- 

breaker... two circuit breakers in a 1” 

case. The EQ-T DUAL is quick-make, 

quick-break, trip-free, with low range in- 

stantaneous thermal-magnetic tripping— 

miniaturized without sacrificing any of 

the well-known I-T-E quality. 

I-T-E plug-in circuit breakers plus the 

I-T-E Uni-Pak provide the best and most 

flexible loadcenter line available today. 

For additional information, write I-T-E 

Circuit Breaker Company, Walker Divi- 

sion, 125 Bennett Street, N. W., Atlanta 

9, Georgia. Ask for Bulletin NI-100. 

WALKER DIVISION 

@f) : I-T-E CIRCUIT BREAKER COMPANY 
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The First National Bank Building ceiling has been installed and the 
duct work connected, but the troffers have not been put up. 

Two electricians are installing a troffer in the new bank building. The 
lighting system was designed to provide 75 footcandles. 

By Benjamin S. Benson, Jr. 

Director of Research 

Thomas Industries, Inc. 

This article should be especially 
helpful to the following readers: 

Electrical Contractors 
Electric Utilities 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 

—_—eeerereaeee enn ness eee 

@ THE First NATIONAL BANK of 
Atlanta has proved itself to be a 
progressive, forward looking or- 
ganization with the installation of 
a lighting system devised to main- 
tain 75 footcandles of illumination 
throughout its new $4,500,000 14- 
story building in Atlanta. 

The 75-footcandle figure  se- 
lected for the new Atlanta bank 
building will be obtained through 
the use of a new recessed combi- 
nation lighting and air handling 
fixture that provides light and air 
conditioning from the same con- 
cealed ceiling unit. 

The troffer used was a specially 
constructed fixture made from the 
new multi-purpose Lumi-Flo air- 
light units which are manufac- 
tured by Benjamin Division of 
Thomas Industries, Inc., Louisville, 
Ky. The light troffer employs 
overhead yokes connected to the 
tee rail on either side of the troffer 
rather than using the snap-in 
troffer of standard design. The in- 
stallation provides a clean un- 
cluttered ceiling and highly func- 
tional flexibility. 

The First National Bank Build- 
ing is a great addition to the city 
and provides additional modern 
office spaces that are adaptable to 
most any organizational needs, ac- 
cording to a building committee 
spokesman. The bank uses only 
the basement, first floor, mezza- 
nine, and second floor. The re- 
maining floors are rental space. A 
good portion of the total rental 
area was committed two months 
prior to the opening of the build- 
ing. 

38 ELECTRICAL SOUTH for OCTOBER, 1960 



features of Atlanta bank lighting 

In planning the structure, the 
architects (Francis P. Smith, 
FAIA, and Henry Howard Smith, 
AIA, of Atlanta) selected a four- 
by four-foot module as the most 
workable solution for all design 
and installation elements. 

Because of the possible shifting 
of office arrangements, it was 
necessary to find some means of 
providing heat, light, and air con- 
ditioning that would be flexible 
enough to operate satisfactorily 
without regard to future partition 
arrangement. Partitions may be 
located at the junction of each 
four-foot north-south module and 
each 12-foot east-west module, 
thus producing the necessary de- 
gree of flexibility in office ar- 
rangements required by the bank 
and tenants. 

There are some 4,500 40-watt 
rapid-start troffers installed in the 
Burgess-Manning ceiling utilized 
in this new building. Although the 
architects chose the four-foot ae . . : 
length troffer to fit the modular Sheet metal worker is installing an air control valve after which elec- 
design of the First National Bank, tricians will complete installation of lamps in troffer housing. 

the units are also made in two- 
foot lengths and 12 or 224-inch 
widths. Most of the units used 
were two-lamp type in the 12-inch 
width and all of the troffers utilize 
the Corning #70 glass lens. 

The interior walls of the build- 
ing are light in color in most 
areas with a reflectance of 70 per 
cent, while the tile floors average 
30 per cent reflectance and the 
acoustical metal pan ceiling 80 per 
cent. These factors aid in providing 
the prescribed 75 footcandles 
throughout the building. 

To serve the fluorescent lighting 
and power loads, current is de- 
livered throughout the building at 
265/460 volts. Dry type, step-down 
transformers wired to deliver 
120/208 volts serve the _ con- 
venience outlets and the incandes- 
cent lighting fixtures. 
Busway is used as risers in 

shafts and tapped at each floor 
level to serve loads on that floor. 
One duct terminates in the pent- 
house and serves the air condition- 
ing equipment. 

Also in the penthouse is a 75- 
kw diesel-driven generator which 
is a standby system for emergency The Lumi-Flo installation is completed here. Module basis of design 

(Continued en page 148) provides flexibility with respect to office partition location. 

ELECTRICAL SOUTH for OCTOBER, 1960 39 



Modern home features 

structural lighting 

Two views of the living-dining area which features three different types 
of lighting units: recessed units over important areas, dimmer controlled 
valance lighting above window wall, and a pull-down ceiling unit over 
the head of the dining table. 

PPR OOO orn On O18 ee 

By S. W. Ellis 

This article should be especially 
helpful to the following readers: 

Electrical Contractors 
Electrical Utilities 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 

@ LicuTinGc for safety, beauty, 
and utility was never before em- 
phasized so effectively, in the 
Little Rock area, as in the Total 
Electrical Gold Medallion Home, 
recently introduced in Ellis Acres, 
a new development west of the 
city. 

In this exhibition home the 
Japanese - American architect 
George Matsumoto, professor of 
acchitecture at North Carolina 
State College, worked closely with 
the electrical contractors, Price- 
Fewell Electric Co., North Little 
Rock, to produce a home that is 
well lighted outside and inside. 

“In planning the lighting,” said 
Mrs. Ruth Qualls, lighting con- 
sultant for the electrical contrac- 
tors, “our objective was to show 
people of average income that good 
lighting, outside and inside, can 
be one of the most outstanding 
features of a home priced under 
$20,000. We feel that the lighting 
of the Total Electric Home makes 
it look much more expensive and 
luxurious than it is. 

“To achieve our purpose, we 
used structural lighting outside 
and inside, functional ceiling fix- 
tures centrally located, and flood 
lights and post lights for the ex- 
terior. The day after the exhibi- 
tion home was opened, we began 
receiving inquiries from people 
planning to build or remodel, and 
I was available to help them.” 

Dramatic outside lighting 

The outside lighting, which 
gives the home a dramatic look 
after dark, includes a lawn post 
light equipped with a photo-elec- 
tric cell that automatically turns 
the light on after dark and off at 
daylight. This fixture also has a 
weatherproof outlet for lawn mow- 
ers and other electrical appliances 
used outdoors. 

Under the front and back eaves 
are recessed fixtures that dramati- 
cally outline the exterior of the 
house, three in front and two in 
back. The eaves cause these flood 
lights to be reflected against the 
house. Beyond the carport, which 
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is lighted with two ceiling fix- 
tures, is a semi-private outdoor 
living area, lighted with structural 
glow light and an additional wall 
bracket lamp. 

Across the entire back of the 
house is an adjoining patio, lighted 
with two post lamps and serviced 
with four duplex outlets for out- 
door living. A wall bracket .is 
placed at each of the two back 
entrances where light is needed for 
safety and convenience. 

Said Mrs. Qualls, “When we 
talk to a prospect about lighting, 
we remind him that a well-lighted 
house is not attractive to burglars. 
Women whose husbands must be 
away from home at night especi- 
ally value outdoor lighting that is 
easily controlled.” 

Redwood benches encircle three 
sides of the patio. Beneath the 
benches is decorative strip fluo- 
rescent light, to illuminate the 
shrubbery and flowers as well as 
to provide safety for walking. 

At the front entrance of the 
house, which lets into a spacious 
area for entertaining, are two wall 
brackets. Inside, the large L- 
shaped space is lighted with three 
arrangements of light, in addition 
to the lamps used in the living sec- 
tion. Across the entire length of 
the living room is a line of re- 
cessed lights, with three directly 
in front of the built-in breakfront 
that occupies a section of the wall. 
A total of 12 such recessed ceiling 
units are installed in this living 
area. 

Above the glass wall in this 
area, and also above the high win- 
dows, valance lighting dramatizes 
the furnishings. The fluorescent 
strips are dimmer-controlled for 
four levels of light. 

Unusual ceiling fixture 

The dining area has an unusual 
ceiling fixture, planned to light the 
head of the table. This is a drop 
fixture, with upward and down- 
ward components of light, control- 
led with a self-contained switch. 
The person doing the serving thus 
has ample light from this well- 
placed fixture. 

The recessed ceiling reflector 
flood units, with 75-watt lamps, 
light the long hall way. The bed- 
rooms are lighted with fluores- 
cent light over the windows, in 
addition to a functional ceiling 
fixture centrally located. 

Over the bathroom mirrors is a 
long line of structural light for 
general light and illumination at 
the vanity. 

(Continued on page 146) 

The kitchen of this all-electric home is well lighted with cove units 
over the work surfaces and the range as well as a ceiling fixture. 

Post lights and recessed units give the front of the house a dramatic 
appearance at night. Back of the house, below, is also well lighted. 
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Lighting in general offices of Texaco’s new building 
ranges from 97 footcandles to 108 footcandles, and 

follows recommended IES levels. The fixtures are 
mounted on a module basis facilitating changes. 

Lighting an office building 

By Mavis J. Green 

and K. E. Ping 

H. E. Bovay, Jr., Consulting Engrs. 
Houston, Texas 

This article should be especially 
helpful to the following readers: 

Electrical Contractors 
Electric Utilities p~ 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers p" 

Consulting Engineers 
BPP PP PPP PPPP PP PP PPP 

@ LIGHTING LEVELS thought to be 
adequate a few years ago are now 
antiquated. This has been strik- 
ingly demonstrated by Texaco, 
Inc., when comparing the 100 foot- 
candle illumination levels (recom- 
mended by the Illuminating Engi- 
neering Society) in their new 16- 
story addition adjacent to their 
original 13-story building erected 
about 45 years ago. 

The old-timers can remember 
that the original lighting provided 
in the old building, built in 1915, 
consisted of two incandescent ceil- 
ing outlets per room, and the rest 
of the electrical system, while ex- 
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cellent for its time, was just as 
meager by today’s standards. In 
addition to the two incandescent 
fixtures, there were three ceiling 
fans per room and two conveni- 
ence outlets. The receptacle cir- 
cuits in the original building were 
run vertically up each exterior col- 
umn with one circuit per riser, 
making a total of 13 receptacles 
per circuit. The wiring, some of it 
still in use, was twin conductor 
duplex wire. 
Now a new and modern build- 

ing, completed in 1960, stands be- 
side the original building. The 
architectural design of the exterior 
of the addition incorporates the 
Italian Renaissance Period fea- 
tures of the original building, in- 
cluding sidewalk arcade. The 
lighting fixtures in the new arcade 
are duplicates of the black iron 
and glass lanterns hanging under 
the original vaulted ceiling arcade. 

Old outside, new inside 

The duplication of the new to 
conform to the old is confined to 
the outside. Walking through the 
main entrance into the main vesti- 
bule and elevator lobby changes 
the period to modern times. The 
addition has incorporated in its 

design and construction such mod- 
ern features as 480-volt electrical 
distribution; underfloor electrical 
raceways for telephone, signal, and 
power circuits; the latest in air 
conditioning remote temperature 
indication and control; lighting 
levels of 100 footcandles in all gen- 
eral office areas; complete signal 
and annunciator systems for inter- 
departmental signaling; and spe- 
cial lighting treatment for special 
areas. 

The original 13-story Texaco 
Building was erected in 1915 and, 
with later additions, contained 
182,000 square feet of floor space. 
The electrical system was first re- 
vised in 1938 to provide 120/208- 
volt, three-phase distribution and 
again in 1949 to provide fluores- 
cent lighting and air conditioning. 

Now, 45 years after the electri- 
cal system was first installed, a 
new addition of 16 floors with 
230,000 square feet has been added 
and the electrical system has again 
been revised to incorporate the 
latest developments in materials 
and methods. 

Early engineering studies 
showed that the combined build- 
ing facility of the original and 
new addition required integration 
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The building engineer's office and control center shows temperatures, 
and permits changes, throughout the various zones of the building. 

to new IES levels 

of the electrical and mechanical 
systems into one unified system. 
Economy of operations and con- 
venience of operating personnel 
were prime factors in the decision 
to centralize. 

The basement of the original 
building, which contained the 
switchboard, transformer vaults, 
and mechanical equipment, was 
not readily adaptable for expan- 
sion and this indicated that the 
electrical service facilities and air 
conditioning equipment should be 
located in the new addition. 

Savings effected 

The need for new service facili- 
ties provided an excellent opportu- 
nity to effect savings through the 
use of a 480-volt distribution sys- 
tem. However, there was the 
problem of serving the existing 
120/208-volt facilities. This prob- 
lem was solved by installing a 
centrally-located bank of 120/208- 
volt transformers to serve the 
lighting and appliance load in the 
original building and rewinding 
the existing 300- and 400-hp re- 
frigeration machine motors for 480 
volts. These two machines were 
relocated in the new basement. 
The savings in switchgear, motor 

starters, and feeders for the new 
addition by the use of 480 volts 
was sufficient to justify the cost of 
rewinding the existing motors and 
the installation of the 120/208-volt 
transformers. 

Additional savings were effected 
by the use of 120/208-volt dry- 
type transformers to serve both 
lighting and receptacles in the new 
addition rather than the use of 
277-volt commonly used on sys- 
tems of this type. 

Cost estimates showed that the 
major savings of a 277/480-volt 
system occurs in the distribution 
system and are comparatively 
small for branch circuits. The 480- 
volt distribution was therefore 
utilized for the lighting risers to 
serve dry-type transformers on 
each floor. 

Both lighting and receptacles are 
served from the same transform- 
er, thus utilizing the diversity be- 
tween loads and effecting a sav- 
ings on the lighting feeder and 
branch circuit system. An addi- 
tional advantage in this case is 
that the lamp ballasts in the new 
addition have the same (120-volt) 
voltage as those in the existing 
building. 

In the power distribution sys- 
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tem, power is supplied .fromstwo 
transformer: vaults with a com- 
bined capacity of 4000 kva to two 
switchboards. 

Load divided 

The load is divided between the 
two switchboards so that one 
switchboard supplies all of the 
lighting in both the new and the 
old buildings, the motor load re- 
maining in the old building, and 
three of the elevators. The other 
switchboard serves the remainder 
of the elevators, plus the 1700 
horsepower in air conditioning 
compressors and the approximate- 
ly 700 horsepower in auxiliary 
equipment. 

The lighting throughout the new 
building is supplied from a 1600- 
ampere busway. All motors % 
horsepower and larger are 3-phase, 
440-volt. All motors, except those 
driving the air conditioning com- 
pressors, are supplied from a mo- 
tor control center. Motors for each 
of the four compressors are indi- 
vidually supplied directly from the 
switchboard. The compressor mo- 
tors are 800 hp, 400 hp, 300 hp, 
and 200 hp. The 200-hp and 800- 
hp machines are new, and are 
started by auto transformer re- 
duced voltage starters. 

There are also two feeders serv- 
ing special loads. These loads are 
IBM 705 and IBM 7090 Electronic 
Data Processing Machine (EDPM) 
systems. These systems operate 24 
hours a day and continuity of serv- 
ice is essential. Continuity of serv- 
ice was assured by installing 
standby transformer capacity. Nor- 
mally, each system is supplied by 
a separate transformer: and by a 
switching arrangement provided, 
each transformer can supply the 
combined systems in case of need. 

A cellular type under-the-floor 
raceway system was installed for 
receptacle, telephone, and signal 
systems. The cellular raceway 
panels are spaced in a module pat- 
tern to permit flexibility of parti- 
tion and furniture arrangements. 

Lighting on module basis 

The lighting system is also on 
a module basis to accommodate 
partition arrangement. This, to- 
gether with the owner’s desire for 
a high footcandle level low bright- 
ness illumination system, made 
necessary the design and manu- 
facture of a special semi-recessed 
light fixture to fit in the limited 
clearance between the ceiling and 
the air conditioning duct. 

The fixture was specified to 
meet the critical dimensions and 
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Switchboards in the new section serve both the old and the new 
buildings. Two transformer vaults provide total capacity of 4,000 kva. 

Lighting units were designed for 
the modular suspended ceiling. 

performance requirements by H. 
E. Bovay, Jr., Consulting Engi- 
neers, and was manufactured by 
Jet Manufacturing Co., of Houston, 
Texas. The fixture is a nominal 
two feet by four feet with exact 
dimensions to fit “T” bar spacing 
of the ceiling suspension system, 
also spaced on the partition mod- 
ule. The fixture utilizes the new 
Holophane 6024 low brightness 
plastic lens fitted into a specially 
built housing. 
When mounted, the housing re- 

cesses part-way into the ceiling, 
giving the appearance of a very 
shallow surface mounted fixture. 
The frame has a full length piano 
hinge, latches to prevent light 
leak, and facilitates lamp main- 
tenance. Lamps are rapid-start. 
The ballasts are high power factor, 
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CBM-certified, UL-listed. They 
have sound rating B and operate 
effectively to eliminate noise. Each 
ballast is fused at 1.5 amperes to 
disconnect the ballast from the 
branch circuit in event of a fault 
and thus prevent the entire circuit 
from tripping at the branch circuit 
breaker. 

Circuiting for the lighting is also 
arranged as a grid. Each branch 
circuit feeds to a junction box lo- 
cated at the center of a four-fix- 
ture grid. Connections are made 
from the junction box to each fix- 
ture by a length of flexible con- 
duit and fixture wire. Sliding clips 
lock on the “T” bar to support the 
fixture. This permits the lighting 
fixtures to be readily rearranged 
to fit new partition layouts. 

Illumination levels were de- 
signed for 100 footcandles for gen- 
eral offices and work areas. Meas- 
urements confirm the accuracy of 
the design. Special illumination 
effects are provided for specific 
areas such as banking space, ex- 
ecutive offices, reception rooms, 
and lobbies. 

Engineer's control center 

Another modern feature is the 
control center in the engineer’s 
office that indicates, and permits 
adjustments to, temperatures in 
the various offices. In addition, all 
motors associated with the air con- 
ditioning, heating, and water sys- 
tems can be controlled from the © 
same central location. The center 
panel of the control center con- 
tains a schematic of the heating 
and air conditioning equipment 

The 16-story addition, at left, 
adjoins the 45-year old building. 

with indicating lights to show the 
components of the system in op- 
eration. 

The panel on the extreme left 
contains the push buttons for con- 
trolling the equipment and adja- 
cent to the push buttons are re- 
cording instruments for keeping 
permanent records of steam flow, 
chilled water flow, head and suc- 
tion pressures, etc. 

The panels on the right contain 
electronic remote temperature re- 
cording and indicating and control 
equipment. The console with the 
dial and switches in front of the 
control center provides the engi- 
neer with the means to read tem- 
peratures in any of the zones with- 
in the building as well as outside 
temperatures without leaving his 
desk. 

The office of Kenneth Franz- 
heim, Architect, prepared the ar- 
chitectural plans. The engineering 
firm of H. E. Bovay, Jr., Consult- 
ing Engineers, prepared the elec- 
trical, mechanical, plumbing, and 
air conditioning plans and specifi- 
cations and furnished resident en- 
gineering services during con- 
struction. 

Manhattan Construction Com- 
pany was the general contractor, 
with J. S. Copeland Electric Com- 
pany as electrical sub-contractor. 
Hirsch Electric Company was the 
sub-contractor for the temperature 
control wiring. The switchboards, 
panelboards, and busway were 
manufactured by Wilson Electric 
Manufacturing Co., of Houston. 

The resulting building addition 
(Continued on page 145) 
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Lighting training gets tangible results 

By Harvey Nichols 

Asst. Residential Sales Mgr. 
Arkansas Power and Light Co. 

Little Rock, Ark. 

This article should be especially 
helpful to the following readers: 

Electrical Contractors py" 
Electric Utilities p 

Electrical Wholesalers py“ 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 
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@ GRADUATION CERTIFICATES were 
recently presented to 96 of 111 
enrollees in Arkansas Power & 
Light Company’s new 12-week 
training program in lighting sales 
promotion and education. Built 
around an “Academy of Lighting 
Arts” teaching package, this new 
promotional effort emphasized 
home market sales. 

Initial results spotlight several 
significant factors, for example, 
immediate sales allies’ acceptance 
and cooperation. 
A Little Rock retail employee 

graduate says, “I have on numer- 
ous occasions sold larger orders 
through knowledge gained at the 
Academy. One of our biggest aids 
is a demonstration area my com- 
pany has started using to show 
customers the difference in the 
lighting effect of each bulb and 
tube and their use in structural 
lighting as well as fixture applica- 
tions.” 

An El Dorado, Arkansas, electric 
service company employee reports, 
“After talking to the customer 
and seeing the application, I decid- 
ed to put my ‘Light for Living’ 
training to work. Before my train- 
ing, I would have been afraid to 
recommend over one or two fix- 
tures per room. However, in this 
case, I made the recommendation 
for seven recessed fixtures in the 
living room, with another four in 
the recreation room plus an extra 
one in the kitchen. This made a 
total of 12 fixtures sold instead of 
two. The total order, fixtures plus 
installation, was between $400- 
$450, rather than $30-40.” 

Edward L. Linebarger, right, director of residential lighting promo- 
tion for Arkansas Power and Light, and his assistant, F. W. Griffin, 
set up for a typical class of their “Academy of Lighting Arts.” 

An El Dorado electric service 
company president, at first reluc- 
tant to take the lighting training, 
now has this to say, “I went to a 
customer’s home to install one 
single pole switch and three re- 
ceptacles. After talking with the 
customer, I decided as a result of 
my training that I could recom- 
mend 12 fluorescent tubes for 
valance and cornice lighting in the 
living room, three fluorescent 
tubes for valance in bedroom and 
a 12-foot soffit installation in the 
bathroom—a $400 sale.” 

A Hot Springs furniture com- 
pany manager reports, “I’ve al- 
ready checked with the sales man- 
ager at the Arkansas Power & 
Light Company to find out when 
the advertising and promotion will 
begin for ‘Light for Living.’ And 
I’ve made plans with a manufac- 
turer for special promotion on 
‘Light for Living’ lamps to run in 
conjunction with the concerted 
sales campaign.” 

229 kw load added 

Home lighting consultants, five 
specially trained women located in 
three of the company’s divisions, 
are meeting with excellent re- 
sponse. The consultants had made 
2,161 calls, resulting in 229 kilo- 
watts in lighting sales. “We’re 
gathering momentum in educating 
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the public all along,” one con- 
sultant reports, “the customer now 
seeks us and wants to know about 
good lighting.” 

The utility customers receiving 
the ultimate benefit of the cam- 
paign are delighted with the light- 
ing recommendations. A Little 
Rock housewife summed up her 
feeling saying, “Proper lighting 
makes all the difference in the 
world! Now I actually get more 
pleasure from doing my kitchen 
work—the lighting makes the 
rooms seem more cheerful and 
comfortable. It really lends a 
whole new personality to my 
home.” 

Groundwork for campaign 

A well planned campaign lies 
behind these initial accomplish- 
ments. The re-emphasized light- 
ing promotion for the home mar- 
ket bolsters one of AP&L’s key 
power loads. Residential lighting 
accounts for perhaps 25 per cent 
of the kilowatt-hours now con- 
sumed by approximately 265,000 
residential and rural customers. 

As a first step in bringing the 
latest in home lighting concepts 
to Arkansas homemakers, two 
company employees were pro- 
moted from the field to head up a 
residential lighting staff. Edward 

(Continued on page 146) 
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Effective lighting for 

This article should be especially 
helpful to the following readers: 

Electrical Contractors 
Electric Utilities p 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 
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@ WHETHER SNow is on the ground 
or warm nights are in the offing, 
many home owners are giving con- 
siderable thought to making im- 
provements in their gardens and 
patios. 

A sure way to derive greater 
pleasure from the garden and out- 
door living areas is to install light- 
ing. It prolongs the enjoyment of 
the garden and has other import- 
ant advantages as well. Garden 
lighting makes it possible to dine 
and entertain outdoors after dark. 
It is also a “safety first” for it 
enables family and friends to 
watch their steps in the night. It 
can be a protection against un- 
welcome intruders, too. 

Fortunately, the lighted garden 
is not a luxury. Miss Myrtle Fahs- 

Contrasting light and shadows of 
concealed lamps give fascination to 
flowers, pools, and statuary. 
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bender, director of home lighting 
for Westinghouse, emphasizes that 
garden lighting is economically 
feasible for any garden, regardless 
of its size or the modesty of one’s 
budget, and for renters and home 
owners alike. Miss Fahsbender, 
who is the author of various book- 
lets and articles on garden light- 
ing, reports that outdoor lighting 
equipment is available today in a 
wide variety of attractive designs 
and prices. Installation can be 
temporary or permanent, as de- 
sired, and anyone can master the 
art of “planting” light bulbs in 
the garden. 

If you live in a section of the 
country where winter covers the 
ground with snow, outdoor light- 
ing enhances the white landscape 
as effectively as a summer scene. 

Basic rules 

Every gardener has his own 
ideas in selecting the spot or spots 
that deserve to be accented with 
light, but Miss Fahsbender says 
a few basic rules should be observ- 
ed in carrying out the lighting plan 
of one’s choice: 

1. Avoid “whitewashing” the en- 
tire garden in imitation of day- 

Shielded bulbs are needed in loca- 
tions like the one above, to keep 
out blinding light effects. 

light. The result is often flat and 
monotonous. The fascination of a 
lighted garden lies in contrasts of 
light and shadows, in highlights 
and silhouette effects. 

2. Scatter the lighting units. 
Place them so they illuminate a 
flower bed, a well-shaped tree, a 
path, a pool, a rock garden. 

3. Conceal the light source. Re- 
spect the neighbor’s right to 
privacy and place light bulbs and 
fixtures so that the light is con- 
fined to youu” own premises. Keep 
the light source out of viewer’s 
eyes. Hide bulbs in shrubbery. Or 
—use a shielding reflector. 

4. Use white light on flowers. 
Colored light may be used sparing- 
ly on white statuary, walls, fences, 
and trellises, and is most effective 
in pools and fountains. 

5. A little light goes a long way 
if directed on light-colored walls, 
fences, and concrete and gravel 
paths. They all serve as reflectors 
of light. 

Selecting light effects 

Miss Fahsbender points out that 
many different types of light 
sources are available to achieve 
certain effects or to obtain more 

Some garden areas may be lighted 
by glass hanging lanterns. An out- 
door floor lamp is also shown here. 
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pleasure from outdoor living. For 
instance, the use of bulbs which 
have a blue-green tint results in a 
cool refreshing appearance on the 
patio. The tinted bulbs tone down 
warm colors and “air condition” 
with light. 
Bug-A-Way yellow bulbs dis- 

courage insects and thus offer the 
householder more comfortable 
living outdoors. They are recom- 
mended for porches, patios, and 
near barbecues. 

For many applications, standard 
household bulbs may be used, Miss 
Fahsbender points out, but they 
should be protected from the ele- 
ments. PAR type projector incan- 
descent bulbs are designed in a 
parabolic shape and are made of 
“hard” glass to withstand break- 
age from water when lighted. They 
are available in both spot and flood 
varieties and are extremely use- 
ful in accenting or highlighting 
special areas. Colortone PAR 
lamps may be obtained with red, 
yellow, green, or blue lenses. 

Wiring suggestions 

If you wish to landscape with 
light on a temporary basis, Miss These green garden lights are inconspicuous by day, but add dramatic 

(Continued on page 145) beauty at night. In addition, garden steps and paths, driveways, and 
garages are all safer when properly lighted. 

This close-up of a table umbrella This outside view of the same umbrella shows light projected through 
shows a single projector bulb at- the top and reflected down from the light-colored lining. The over-all 
tached to the main support. soft light effect is highlighted by bright spots on flowers. 
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Multicolored lights, focused upward and behind this This section of the lobby shows harmony of design 
clump of shrubs, are typical of the over-all lighting between light fixtures and the room’s furnishings, 
plan. No outdoor overhead lights are used. part of a plan that also extends outdoors. 

By C. Thomas 

This article should be especially 
helpful to the following readers: 

Electrical Contractors 
Electric Utilities 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 

@ LIGHTING becomes an integral 
element of distinction in the mod- 
ern architecture of the Conrad 
Hilton motor hotel on the edge of 
Texas desert sands. 

With 525 multi-colored lights 
beamed skyward from the base of 

5 nae 1,000 transplanted palm trees, the 
ae ) new Hilton Inn, alongside the In- 
a ~~ — ternational Airport, El Paso, 

a Te . Texas, offers travelers a chance to 
: ‘ relax in a country club atmos- 

A section of the Hilton Inn court is shown here. Night lighting is phere. 
achieved by colored lights at the base of the palm trees (see far left) Built at a cost of one and a half 
and by refracted light from underwater fixtures in the bottom of the million dollars, the Inn’s basic con- 
pools. Small upright lamps help balance illumination. struction is glass and steel. Each 
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One of. the collection of antique lamps is shown 
hanging in this entrance to the walkway. Lighting 
is featured throughout the Inn’s decor. 

View showing how console-type heat pump is located 
behind plate glass wall fronting the court. Air intake 
and discharge cannot be mixed. 

of the 150 units has one outside 
wall of plate glass, which faces the 
court and overlooks the swimming 
pools, putting green, and other 
facilities on the grounds. Two pub- 
lic restaurants and a country club 
are also provided. 

Lighting plays an important 
decorative role at the Inn. One of 
the features is the collection of 
antique lanterns imported from 
Copenhagen, electrified, and used 
to illuminate entrances to walk- 
ways around the hotel. 
Though no overhead lighting is 

used outside, lights concealed in 
shrubbery together with swim- 
ming pools illuminated by under- 
water fixtures produce artistic 
lighting effects at night. 

Minimum wiring time 

While this new Hilton Inn was 
designed with imagination, it was 
put together in a minimum of 
time. 

“We were on this job about five 
months, using some 20 miles of 
wire to complete the job,” said 

Charles C. “Buddy” Dunn, Jr., 
electrical contractor of Dunn Elec- 
tric Co., El Paso. 

The job involves a 480 volt dis- 
tribution system, with five sub- 
stations to reduce voltage to 
120/208 volts. The system is 
housed in an underground room. 
All wiring is underground, utiliz- 
ing direct burial cable, including 
the service. There are no poles, 
and no overhead lighting of any 
type is used outdoors. 

Each of the 150 room units has 
a minimum of 12 electrical out- 
lets. Each unit is also equipped 
with a combination radio-TV con- 
sole and an automatic coffee 
server. 

Individual air conditioning 

In addition, each unit has its 
own air conditioning, provided by 
a console type, one hp heat pump. 
Guests can change the tempera- 
ture controls at will, for individual 
comfort. 

Heat pumps for heating, cooling, 
and circulating filtered air, have 
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proved so desirable that the Con- 
rad Hilton organization, builder of 
the Inn, placed an order for 1,500 
of these units to be installed in 
other Hilton properties across the 
nation. With the individual heat 
pumps, if one goes dead, it does 
not affect or tie up the whole sys- 
tem. 
Room units measure from 22 

feet by 13 feet, 6 inches, to as 
large as 28 feet, 9 inches by 14 
feet, 6 inches. Each heat pump has 
an outside grille, with the lower 
half used for intake and the upper 
half for discharging. These are de- 
signed so as not to mix air, which 
would cause the heat pumps to re- 
cycle. 

A central cooling system with a 
125 hp compressor climatizes the 
public areas of the Inn, including 
the lobby, restaurants, ballroom, 
and the country club, with 250 re- 
cessed lighting fixtures and 11 
king size chandeliers. 

“Electricity makes the newest 
Hilton Inn a push button opera- 
tion,” Mr. Dunn commented. 
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The ramp in the foreground is a moving sidewalk leading from the 
parking lot to the promenade. It can be lighted for night use, 

At night, ten mercury vapor luminaires light the parking lot facing the 
promenade. The alley below the promenade is also lighted. 

By Warner Ogden 

This article should be especially 
helpful to the following readers: 

Electrical Contractors 
Electric Utilities p 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 

@ LIGHTING HAS HELPED a new 
downtown idea, completed at 
Knoxville, Tenn., early in 1960, 
and already attracting national at- 
tention. It is considered by many 
as an example of what other down- 
town areas could do to stem the 
trend of business moving to the 
suburbs. 

An _ electrical contractor, an 
electrical consulting engineer, and 
the Knoxville Utilities Board all 
had a part in this development. 

Twelve leading retail stores in 
a block in the heart of Knoxville’s 
downtown in effect made the ugly 
backs of their stores as attractive 
as the fronts which face on the 
main business street—Gay Street. 
The stores now have new en- 
trances and lighted display win- 
dows in back, just as in front. 

Concrete walkway built 

A concrete walkway over the 
rear alley was built—550 feet long 
and 25 feet wide. Concrete ramps 
were built leading up to it from 
a new block-long parking lot. 
There is also a moving sidewalk 
which carries shoppers up to the 
promenade, if they wish. 

The parking lot was created by 
tearing down old warehouse build- 
ings and the old bus terminal. 

Electrical men and others from 
over the United States have been 
going to the new private enter- 
prise project to see how it was 
accomplished. 

Epperson Electric Company, 109 
Bertrand St., Knoxville, was the 
electrical contractor and Fred S. 
Vreeland, Daylight Building, was 
the consulting engineer. 

On the easy-grade concrete 
ramps up to the promenade are 
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downtown Knoxville stores 

specially designed pole unit, vapor 
type fixtures. The lamps are 60- 
watt, circleline fluorescent units 
mounted on aluminum poles. 

At the L-shaped top of concrete 
posts on the promenade are 500- 
watt floodlights which point to 
the metal screen of anodized 
aluminum 100 feet high and 550 
feet long, covering the backs of 
the buildings. These light up the 
signs above, too. 

There are also 100-watt circular 
light fixtures along the top of the 
promenade. 

“The promenade is illuminated 
for night sales,” said Mr. Vreeland. 
“The arrangement of lighting 
makes it visible at night and at- 
tractive.” 

Epperson, the contractor, was 
also called on to install light fix- 

taoae Ser. gute of See Seeeen etd Construction of the promenade followed demolition of a half block of 
entrances and show windows along 4 buildi Included neeien td @ hus tecutnel 
the promenade. owntown buildings. Inclu were warehouses a . 

Several of these fronts are in 
colored tile or colorful new metals. 
Robert A. Epperson has helped his 
electrical contracting business by 
taking color pictures of installa- 
tions on which he works. He gives 
these to the customers for whom 
the jobs are done. “They are al- 
ways pleased with the color pic- 
tures,” he said. 

Mr. Epperson took many color 
shots on the promenade job as it 
progressed. 

Epperson Electric had its own 
mobile equipment trailer shop and 
job office on the job at the pro- 
menade to save time. 

The company also has two-way 
radios for trucks out on jobs to 
keep in touch with the main office. 

Besides the Knoxville office, 
Epperson has one at Clinton, Tenn., 
where it is doing electrical work 
on the famed Clinton High School, 
now being rebuilt. 

Utilities board takes part 

On the promenade job, Knox- 
ville Utilities Board also had a 
part, because the promenade is 
located over the alley. The public 
alley, used by trucks, had to be 
lighted too. So KUB installed 
fluorescent luminaires. On 10 units Roy A. Epperson, of Epperson Electric, examines a specially designed 

(Continued on page 143 fixture used on the ramps leading from parking lot to promenade. 
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By Ross L. Holman 

This article should be especially 
helpful to the following readers: 

Electrical Contractors 
Electric Utilities 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 

@ IN SOME RESPECTS the Sadler 
Electric Company has found fluo- 
rescent maintenance one of the 
most satisfying revenue producers 
it has developed. 

Maintenance is by no means the 
only source of revenue this Nash- 
ville firm promotes, but it has the 
advantage of regularity. For ex- 
ample, Sadler makes a contract 
with a commercial or industrial 
company, and it has a repeat cus- 
tomer for the duration of the con- 
tract, which usually runs one or 
two years, and is nearly always 
renewed. 

Sadler has two maintenance 
trucks devoted entirely to keeping 
the fluorescent illumination of its 
customers in top working order. 

“This maintenance activity has 
been in operation about seven or 
eight years,” says Jimmy Vanns, 
Sadler’s office manager. “We now 
service a list of the most important 
industries and retail establish- 
ments in the county. The business 
firms that use our services are 
usually those that take great pride 
in their operations. They realize 
how much good lighting facilities 
mean to their customers and their 
employees.” 

He mentioned such Nashville 
firms as one famous men’s cloth- 
ing establishment where quality 
clothing is emphasized and where 
fluorescent brilliance can show up 
that quality to the best advantage. 
In addition, hair dressers need the 
most efficient visual aids to do 
their best work; the same is true 
for doctors’ and dentists’ offices. 
Among the big name firms are 

Levy’s, Family Bootery, Super- 
service Freight Lines, Hoover Mo- 
tor Express, all branches of the 
Commerce Union Bank in the 
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county, several branches of the 
American National and the Third 
National Banks, the Bi-Rite chain 
of independent grocers, numerous 
drugstores, small markets, etc. 

The payments by the various 
maintenance customers vary from 
a minimum of $5 a month to $200 
or more per month. A special ad- 
vantage of this business is that 
users of this service are practically 
all well established firms and a de- 
fault in payment is so rare it is 
one of the least of Sadler worries. 

Service routine 

The maintenance workers go 
around to each customer once 
every 90 days to check the light- 
ing and to clean the tubes. They 
make all the necessary replace- 
ments of defective fluorescent 
parts without any extra cost, since 
all of this is included in the con- 
tract price. If anything goes wrong 
in between regular checking dates 
they are subject to call—also with- 
out additional cost. 

“Sometimes a fluorescent light 
loses up to 75 per cent of its il- 
luminating power and still con- 
tinues to burn,” says Vanns. “The 
customer may not actually know 
off-hand that he is losing this 
much lighting unless he’s trained 
to notice it. We want him to know 
it when it happens and to give us 
a call. It is to our interest to keep 
that lighting working at top ca- 
pacity, because the user’s trade 
and patronage depend on _ it. 
Nothing sets off his working area 
in the eyes of his public like ideal 
lighting facilities. That, of course, 
helps the servicer of these facili- 
ties.” 

Although Mr. Vanns is Sadler’s 
office manager, the official more 
directly in charge of this main- 
tenance work and the one who is 
more directly responsible for the 
satisfactory operation of the light- 
ing is H. J. Smythe, maintenance 
manager. 

In order to facilitate this work, 
and to keep the fluorescent illumi- 
nation of all customers in top 
working order, Smythe has a two- 
way radio service between the 
office and both the service trucks 
in the field. Regardless of where a 
truck is when he wants to get in 

Jimmy Vanns, office manager for 
Sadler Electric Co., Nashville, re- 
ports indirect advantages resulting 
from maintenance work. 

touch with it, he can contact the 
maintenance man instantly. 

Before this two-way radio con- 
tact was set up a year or so ago, 
Sadler had a few serious com- 
plaints about service delays. For 
example, something goes wrong 
with the lighting on the premises 
of an industrial user, who has to 
suspend or greatly curtail his reg- 
ular operations until it is restored. 

The call goes into Smythe or 
Vanns, at Sadler’s, to do something 
about it immediately. Both trucks 
may be out in a distant part of the 
county on their regular service 
routes. Before the radio commu- 
nication was installed, there was 
nothing to do but wait until one 
of them called in or came back to 
the office, perhaps hours later. 

“There have been practically no 
complaints from anyone since 
we’ve set up this two-way con- 
tact,” says Mr. Vanns. “When a 
user’s lights go wrong now, we get 
in touch with one of the field serv- 
ice men immediately. We will stop 
him in the middle of a less im- 
portant service job, if necessary, 
and dispatch him immediately to 
the scene of trouble. Even if the 
truck is on its way back to the 
office, the maintenance man is 
sent back to the emergency job.” 
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maintenance 

Manager of the lighting main- 
tenance service is H. J. Smythe, 
who speeds up trouble service with 
two-way radio to trucks. 

The maintenance truck body 
was built according to a Sadler 
design which was evolved after a 
few years of use disclosed the 
needs. It is lined with shelves of 
the right length for various 
lamp tubes and fixtures, as well 
as containers for the chemical 
cleaning fluids, service tools, re- 
placement parts, etc. 

While the cleaning and most of 
the other regular 90-day servicing 
is done on the job, the louvers are 
usually brought back to the Sadler 
shop for cleaning and working 
over. 

Every maintenance contract is 
made subject to cancellation in 30 
to 60 days, according to conditions. 

No formula for charges 

Maintenance charges vary from 
a minimum of $5 to over $200 a 
month, and Vanns says it is im- 
possible to work out an exact for- 
mula upon which to base these 
charges. “The conditions under 
which our men service these con- 
tracts vary so much from place to 
place,” he says, “we have to ex- 
amine each situation individually 
and charge accordingly. For ex- 
ample, there may be on the servic- 
ing list a drugstore into which the 
maintenance man can go and do 

The specially designed truck bodies have proved particularly advan- 
tageous to Sadler in carrying out their fluorescent lighting maintenance 
service. Two-way radio communication between the trucks and the 
maintenance manager has reduced time to handle trouble calls. 

his work any time it is convenient 
for him to call. He cleans up the 
tubes, makes the necessary adjust- 
ments, and gets away within a 
minimum of time. Another store 
may have exactly the same num- 
ber and kind of lighting fixtures, 
but the management may permit 
the servicing only at certain spe- 
cial times. 

“Even when the service man 
reaches a contract customer at an 
appointed time agreed upon be- 
tween them, he may be kept wait- 
ing for half an hour to an hour or 
more because the management 
may have something going on that 
prevents his working on lights im- 
mediately. Then again the light 
fixtures may be attached to a very 
high ceiling, or may be over a lot 
of merchandise or furnishings that 
make it difficult to reach them.” 

Mr. Vanns says Sadler has 
learned to weigh these different 
situations in a way to set a con- 
tract price fair to both parties in 
each case. Generally speaking, the 
company tries to set a price that 
figures 15 per cent overhead and a 
10 per cent profit. 

Indirect benefits noted 

While Sadler’s maintenance op- 
erations return some profit to the 
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company, Mr. Vanns says that the 
indirect benefit is still greater. 
Sadler does a general electrical 
contracting business and the nu- 
merous maintenance customers it 
has accumulated throughout the 
county have been the source of 
much construction work. The 
maintenance customers themselves 
are some of the largest commercial 
and industrial operators of the 
area and frequently have con- 
struction contracts to offer. They 
naturally turn to the company that 
is already serving them on a regu- 
lar basis. 

Then again fluorescent lighting, 
maintained at top efficiency, does 
attract a lot of attention among 
non-using construction prospects 
who happen to see it. It not only 
brings in additional lighting main- 
tenance but attracts much con- 
struction business. 

Sadler does a total dollar vol- 
ume of around $2,500,000 a year 
on all construction and mainte- 
nance. It has handled some of the 
largest wiring contracts in Nash- 
ville and the metropolitan area. 
Projects have included the Life 
& Casualty tower—said to be the 
tallest building in the Southeast, 
and the Nashville Federal Reserve 
Bank as well as housing projects. 
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Contractors tell how 

Heavy-ups prove easy to sell 

when customer understands need 

By Frank N. Clarke 

Electrical Contractor 
Arlington, Va. 

@ WE ARE DOING an increasing 
number of residential heavy-ups. 
Even during January and Febru- 
ary, usually quiet months, we did 
more heavy-ups than during the 
same period a year ago. Spring and 
summer we were really busy. 

One of the most fruitful sources 
of residential heavy-ups is the 
emergency call. Specializing in 
small work, and on call day or 
night, we advertise this fact in the 
yellow classified telephone direc- 
tory. Someone has a short circuit, 
loose connection, or poor wiring, 
and we are called to repair and 
get his equipment back into serv- 
ice. 

Frequently observing much ex- 
tension wiring in homes, we point 
out that an adequate service would 
take care of many electrical ap- 
pliances now available. Electrical 
living has gained considerably, we 
point out, and further strides in 
the future will certainly affect our 
way of living. To meet this in- 

Frank N. Clarke cuts cable pre- 
paratory to installing a closet light 
in a residential wiring job. 

54 

creasing need for power, we sug- 
gest a heavy-up. We mention at 
the time that the prospect un- 
doubtedly could use additional 
room outlets, extra receptacles in 
bedrooms, bathrooms, or living 
rooms, 
We stress that extra wiring 

means an adequate service. If they 
anticipate adding two more cir- 
cuits, the 30-ampere service now 
in use will be insufficient. We sug- 
gest a higher ampere service with 
three wires coming in so that there 
will not only be enough for carry- 
ing the present load but enough to 
take care of future air condition- 
ing, dryer, or electric range they 
may add. 

Wiring for modern living 

I do not find explanation of 
needs so difficult to surmount as 
price. You usually have the cus- 
tomer with you until costs come 
up. Then I find that drawing a dia- 
gram of their room layout, with 
needs for each room clearly de- 
fined and indicated is very help- 
ful. It serves two purposes: they 
know precisely what they are get- 
ting for their money, and I have 
a check on precisely what I have 

Here, Mr. Clarke is shown install- 
ing a panel for a 100-ampere serv- 
ice in a private home. 

agreed to carry out. I refer to this 
drawing because it tells me where 
outlets are to go. 

The drawing impresses custom- 
ers with the amount of work re- 
quired to carry out a good job. 
When price has them stopped even 
though they may be sold on need 
for heavy-up, I withdraw, sug- 
gesting that they think it over. I 
suggest they talk it over with 
friends or neighbors who have had 
such work done. I generally quote 
my maximum price and then drop, 
if I have to. During slow months 
like January and February, I may 
knock $25 off list. 

Credit sometimes clinches a sale. 
When homeowners learn that a 
heavy-up may be carried out by 
arrangement through their local 
bank or finance company, they 
often prefer monthly payments. 

As a member of the North Vir- 
ginia Electric League, I am in con- 
tact with other electrical contrac- 
tors specializing in commercial or 
industrial work who do not han- 
dle small repairs and maintenance 
in residences. Often they are a 
source of heavy-ups when they 
turn down these jobs and refer 
customers to us. 

Problems encountered in resi- 
dential heavy-ups usually consist 
of the location of panels. A panel 
may be on a back porch, in a base- 
ment cupboard, in a wall, which 
means the old service has to be 
torn out and the surrounding area 
rebuilt in order to put our own 
service panel in. Sometimes an en- 
closed recreation room will have 
junction boxes hidden in the ceil- 
ing and circuits can be traced only 

Jobs for added outlets such as this 
one provide an opportunity to ex- 
plain residential heavy-ups. 
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L & P Lighting Is Literally 

“Spinning Its Wheels” For You 

One hundred and twelve thousand square feet is a lot 

of ground to cover. That’s the floor area of our new 

L & P plant in Olive Branch — and that’s the reason 

for the bicycle. We have to use bikes to scurry around 

the plant, filling your orders. 

In a way, this bike is a symbol of the L & P spirit: We’ll 

do anything in the world to give you, our customers, 

the best in fluorescent and incandescent lighting fix- 

tures ... and the best in service AFTER the sale, too. 

Olive Branch, Miss. 

p 1035 Firestone Bivd. Memphis, Tenn. 
r 

'eESsS Distributed by Wholesale Dealers Only 
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There's an 

L&P 

Representative 

Near YOU! 

ent fixtures—standerd or *' Bs 
mede"'—check the following list, and phone = 
or write the L & P representative nearest © 
you: % 

(F—Fluorescent) 
(l~-Incandescent) 

Associated Manufacturers 
Agents (F) 

900 Carondelet St. 
Now Orleans, Louisiana 

James E. Clary (F-!) 
62 Flicker 

Memphis, Tennessee 

Craig-Owen (F- 1) 
306 E. ith St. 

Chattanooga, Tennessee 

Cc. V. Hammon (F-1) 
845 S. W. 52nd St. 

Oklahoma City, Oklahoma 

J. F. Hisserich (F-1) 
2001 Big Bend Ave. 
St. Louis, Missouri 

Howard E. Johnson (F- 1!) 
2976 Randy Lane 

Dallas, Texas 

Allan M. Kahoe (1) 
8849 25th St. 

Metairie, Louisana 

Irving Milow (F-1) 
415 Clover St. 
Rochester, N. Y. 

Richard B. Murdoch (F- 1) 
7300 Bailor Ave. 

College Park, Maryland 

William B. Murray (F-1) 
531 Western Ave., N.W. 

Atlanta 14, Georgia 

N. B. Nichols (F-1) 
2509 Bishop 

Little Rock, Arkansas 

Joe E. Pearce & Associates (F- 1!) 
50 N. Kenmore 

Indianapolis, Indiana 

Gerald Preacher (F-1) 
116 N. Church St. 

Lexington, South Carolina 

Irvin Spero (F) 
4142 Stillmore Rd. 
South Euclid, Ohio 

Arthur H. Swartz (F-1) 
2120 Polk Ave. 
Houston, Texas 

Light & Power Utilities 
Corp. (F-1) 
P. O. Box 157 

Olive Branch, Mississippi 



New Plant Provides Own Proof | 

Of L & P Beauty, Performance 

The room shown above is the conference 

room at the new L & P plant in Olive 

Branch. You can see for yourself how 

much this artful combination of incan- 

descent and fluorescent fixtures adds to 

the beauty of the room. 

Every office and corridor at the new plant 

similarly serves as a “showroom” for L & 

P fixtures. Every fixture is different. A 

tour of the plant is like viewing a living 

catalog of our entire fluorescent and in- 

candescent lines. 

Next time you’re anywhere near Olive 

Branch, Miss., why don’t you drop in and 

see us. We’re sure you'll enjoy your tour— 

the best proof we know of the beauty, 

quality and performance built into every 

L & P fixture. 

L& P LIGHTING 

LIGHT & POWER UTILITIES CORP. \ 

Olive Branch, Miss. 

1035 Firestone Blvd., Memphis, Tenn. 

<YGipy” Distributed by Wholesale Dealers Only 
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with difficulty. A ceiling may have 
to be torn down. 

I know a large potential lies 
ahead in heavy-ups both in the old 
residence and in the new. 

An ice pick or small screw driver 
will easily puncture the lamp base 
of a used fluorescent tube, thus 
eliminating implosion hazard. 

Implosion hazard 

from lamp tubes 

By Fred W. Goette, Iil 

Stewart-Goette Electric Co. 
Macon, Georgia 

@ BURNED ouT fluorescent tubes, 
particularly in the larger sizes, 
present a hazard to the customer 
when removed and replaced with 
new lamps. They are easily broken 
when handled by unskilled per- 
sonnel and because of the high 
vacuum, implode on being cracked 
and scatter glass over a wide area. 
This could seriously injure the eyes 
of anyone nearby. 

The vacuum in the lamp can be 
relieved by simply puncturing one 
of the lamp bases at the pin loca- 
tion with a small screw driver or 
ice pick. This simple operation 
takes only a couple of seconds and 
could prevent a serious injury to 
one of your customers. 

Large tractor-trailers cut 

travel, storage, office costs 

By Otto L. Pitt 

Owner 
Arrow Electric Co. 

Amarillo, Texas 

@ My TRAILER fleet is the differ- 
ence in making a profit or losing 
on a job. I bought five van trail- 
ers in 1957, and later, got hold of 
a cheap tractor to move them. The 
original outlay was about $5,550— 
$1,000 per trailer and $550 for the 
tractor. I figure the saving on one 
two-year job I had 60 miles from 
town more than paid for this in- 
vestment. 

At the beginning I load supplies 
for a complete job, $10,000 or $12- 
000 of material rolls, on the job 
site at one whack. The trailers are 
binned, and wire, pipe, fittings, 
wiring devices, everything ex- 
cept fixtures and panels, go out 
on the job trailer. 

This simplifies my bookkeeping; 
when the trailer is moved onto 
the job, I'm paid for everything 
then. 

Besides this bookkeeping assist, 
here are some more advantages 
in the use of trailers: 

(1) Time saver—The trailer es- 
tablishes a job site, which means 
the men report to work at 8 a.m. 
I employed three men on that job 
60 miles from the home base. I 
figure I saved $15 a day through 
the trailers, and over a two year 
period, that amounted to a nice 
saving; in fact it paid for the orig- 
inal outlay on the trailers. 

(2) Tool shack expenditure e- 
liminated—A tool shack usually 
costs about $300. 

(3) Convenience—Each trailer is 
equipped with a folding table 
which holds rolled out plans. All 
loose merchandise is binned and 
easily accessible. 

(4) Freight cost saved—The only 
thing that the motor freights 
bring to the site are the panels and 
fixtures, sent direct to the trailer. 

(5) Public relations—I’ve had 
numerous people tell me, “Say, I 
saw your trailer in .. .” some little 

(Continued on page 142) 

Arrow Electric's tractor and one of their five trailers is shown above. 
The billboard type sign advertises the firm wherever it goes, while the 
inside trailer space serves multiple purposes as a hauling means, stor- 
age area, and on-the-job office. 
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Patents 
Pending 

CATALOG WVL-0I50A-2" 
Size |0!/."" x 8" x 3%" 

Up to 150 Amp. Capacity 
AS (LT TP TE LTE IA MS OR 

Patents 
Pending 

CATALOG WV.-011-A-114" 
Size 8"' x 8" x 3%" 

Up to 100 Amp. Capacity 
SN ATR TE ET GEIR cash tiaR: 

Patents Pending 
CATALOG WVL-0I75A-2" 2 x . 7 3%" 

Sep Pas ua Patents Pending 
5th and 6th Terminals CATALOG WVL-1007-A-2" 

Added Line Terminals for Size 10/."" x 8" x 3%" 
connection to other sockets 7-Terminals — 100 Amp. Capacity 

Write for descriptive catalog containing installation data and current price list. 

METAL STAMPING COMPANY 

590 MEANS ST.,N.W. @ ATLANTA, GEORGIA 
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Testing 

Maintenance 

ED 5 a ee sittin es eS sl 

Relay test work has been facilitated greatly with this mobile test laboratory—see page 88. 

Underground residential service apparatus—page 

Grounding for substations—page 

Methods for controlling flicker—page 

TVA sets poles with helicopter—page 

New utility products—page 
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Cooler cables at lowest costs with Transite Ducts! 

Do you know that electrical system losses amount to more than four 

hundred million dollars annually? Research shows that these losses 

can be drastically reduced by improving the dissipation of heat from 

conductors under load. The most efficient and economical way to ac- 

complish this is with inorganic Transite® Ducts. 

Tests prove that asbestos-cement Transite Ducts can actually have 

as much as 110.6% greater heat-carrying ability than organic ducts. 

This means that when a conductor is supplying a given load, its tem- 

perature will be substantially lower in Transite. These cooler cables 

result in lower electrical resistance with correspondingly lower I?R 

losses. At a $20/KW cost, this can save you as much as $8.20 per 

thousand feet a year. Lower operating temperatures mean longer 

cable life and more reliable service, too! 

Because of their 10’ lengths and speedy coupling method, Transite 

Ducts can be installed at the lowest cost. Get the full story by writing 

Johns-Manville, Box 14,ES-10, New York 16, N. Y. In Canada: Port 

Credit, Ontario. M 
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POWERCASTING ini initiates 

3 broad EHV transmission programs 

predicts conquest of major problems blocking economical use of high voltage 

Extends massive investigations of the last 13 years . . . helps 
utilities hold investment costs down 

How to invest 30 billion dollars? POWERCASTING can help 

Over the next 20 years, the electric utility industry 
will make a transmission system investment of 30 
billion dollars. Much of it will be in extra-high voltage 

. because it will be technically and economically 
necessary to do so. 

To invest on this scale in EHV systems will require 
a high order of long-range planning—to anticipate the 
right problem, make the right decisions, at the right 
time. 

Westinghouse POWERCASTING is available to 
you today to do this planning-ahead job . . . to do it 
thoroughly and with scientific accuracy. POWER- 
CASTING, through broad system investigations and 

problem solving, can help you plan your transmission 
system expansion . . . economically, and now. 

POWERCASTING continues to search problems for solutions 
. to accelerate Westinghouse lead in EHV research 

Westinghouse is currently attacking three primary 
problem areas: 

1. Radio influence and corona loss. 
2. Lightning flashovers. 
3. Switching surges. 

Important new programs are underway in these areas. 
EHV research is not a new area for Westinghouse. 

The current programs are based on broad investiga- 
tions that began as far back as 1947. The Tidd project, 
begun in that year with the American Electric Power 
Company, proved that transmission voltages up to 
520 kv could be reliable and practical. 

*A Service-Mark of Westinghouse 
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POWERCASTIN 

joins with high-voltage s 

a . 

The Leadville tests, begun in ’56 with the Public 
Service Company of Colorado, are providing valuable 
data on performance of EHV lines at high altitudes. 

These studies provided much of the technology for 
building today’s EHV lines. 

1. New Westinghouse test line probes secrets of radio 
influence and corona loss at higher voltages 

A third intensive Westinghouse study of R.I. and 
corona is now underway. 

At Trafford, Pennsylvania, Westinghouse is building 
a special line to study fundamentals of corona forma- 
tion, generation and control of R.I. and the develop- 
ment of new measurement techniques. The knowledge 
gained from this test line will be applied in a new 
large-scale test program. 

These studies will permit the design of EHV lines 
above 500 kv when POWERCASTING indicates 
their need. 

2. The lightning surge problem...Westinghouse PrestrikeTheory 

From intensive studies of the lightning stroke mech- 

udles 

anism, Westinghouse has evolved the new and 
tionary Prestrike Theory. According to this 
the tip of the lightning leader contains a large 
which is rapidly injected into the transmission 
The result is a high-magnitude, short-duration 
—prestrike current—producing very high 
across the insulator string. The prestrike curré 
account for the higher-than-predicted outages 
tain designs of EHV lines. 

To determine the existence of the prestrike 

Westinghouse developed unique current-time measur 
instrument, the Kine-Klydonograph 

The KINE-KLYDONOGRAPH is one of the 
unique instruments developed by Westingh 
probe the secrets of lightning. It is capable of a 
measurement of the current wave shape of a 
lightning stroke over a wide time range—0.0 
microseconds. The records from these instrume 
verify if the prestrike does exist. 

The Kine-Klydonograph is mounted atop th 
mission tower. Since June of 1959, 20 such instr 
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have been installed on a 345-kv line, and an additional 
60 instruments are being installed this year. 

Westinghouse is currently focusing attention on 
these critical characteristics of lightning. These investi- 
gations will lead to more realistic line and equipment 
design and to more reliable EHV transmission. 

3. Westinghouse—AEP, in two-year field test program, to 
make extensive study of switching surge problem 

Early 1960 will see initiation of the first comprehensive 
survey of switching surges ever undertaken on an 
American utility system. Results of this survey will 
significantly influence the design of future higher volt- 
age systems. The paramount insulation coordination 
problem for substation equipment is protection against 
switching surges rather than lightning. 

Westinghouse and American Electric Power are 
cooperating in this study to measure system voltages 
and currents under a variety of transient conditions— 
line dropping, line energizations, magnetizing current 
interruption and de-energization, etc. Measurements 
will be made on 345-kv and 138-kv circuits. Total 

activity will involve more than 40 major field tests. 
Two areas into which these test results will flow 

are transformer and switchgear design. Wave shape 
and frequency of surges are required to determine 
switching surge strength and BIL. Very little field 
data is available on switching surges which transform- 
ers may encounter. Most information on magnitude 
and frequency of surges has been determined by analog 
computer studies. Ideally, computer studies based on 
field test data promise the most realistic results. 

New tools and new techniques have thus been made 
available to Westinghouse POWERCASTING ...a 
program to unearth new knowledge. In this carefully 
balanced study program, Westinghouse will reduce 
present problems to a fuller understanding of switching 
surges ... leading to system design ideas that will 
lower utilities’ EHV transmission investment. 

*A Service-Mark of Westinghouse 
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WESTINGHOUSE 

POWERCASTING 

can help you plan 

your system expansion 

economically, 

and now 

Westinghouse POWERCASTING is a two- 
fold plan of action, designed to meet the 
modern problems of the industry. 

HERE’S HOW YOU AND YOUR CONSULTING 
ENGINEER CAN PUT WESTINGHOUSE 
POWERCASTING TO WORK 

At your request, Westinghouse will 

...Send a qualified POWERCASTING 
team to your office. 
. .. Help you outline problems and objectives 
of your system. 
. .. Arrange a seminar to detail project speci- 
fications. 
... Build a mathematical model of your 
system. 
... Program your future system needs and 
equipment investment. 

Only Westinghouse offers you POWERCASTING 

1. A technique for more accurate planning of 
future system expansion. 
2. A program of product development for 
generation, transmission and distribution 
geared to the needs of future systems. 

*A Service-Mark of Westinghouse 

YOU CAN BE sure..nns Westi nghouse 
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EXPULSION 

The right arrester for the job 

where frequent and severe 

lightning occurs, but where 

system short-circuit currents 

are moderate. The ideal ar- 

rester for rural areas. 

VALVE 

The arrester to use where 

high system short-circuit cur- 

rents exceed expulsion ar- sky 6 Wert NORV: eee 

rester capacity, but where DIRECT-CONNECTED, STUD CONNECTOR TYPE 
less severe lightning currents | (Insulated Line Lead Type also available) 

‘ Both with Ground Lead Disconnector 
occur. The ideal arrester for r 

dense urban areas. 

Choose the Right one 

for Your particular 

needs... 

KV 9KY _10KV_ 2 KV 1S KV 

JOS LV EE Mi ncdwea 0a. cocgeg 



UNIT PACKAGING 

IMPROVES DELIVERY; CUTS INVENTORY AND COSTS! 

GéeW’s unique Unit Packaging program saves you time and money. Every com- 
ponent, device, and accessory required for the installation of a G&W standard 
Pothead or oil-filled Cutout is quickly gathered from “off-the-shelf”, carefully and 
securely packaged, and sent to you complete in a single carton or crate. Once put 
into your inventory, it is a simple matter to take from stock as many individual 
boxes as required, load on a line truck, unpack right at the job site, and put the 
units into service in short order. You not only effect substantial savings on inven- 
tory control and handling, but materially cut installation costs. 

Unit Packaging is another benefit you gain from G&W’s constant development of 
cable accessories and switchgear. Further proof, too, that you are dollars ahead 
by relying on G&W’s 55-year record of dependability and quality. A G&W repre- 
sentative will assist you in solving any cable accessory or switching problem, or 
write us for full detailed information. 

GaW ELECTRIC SPECIALTY COMPANY 

3524 West 127th Street, Blue island, Illinois 
CANADIAN MFR. ° POWERLITE DEVICES, LTD. ° TORONTO, MONTREAL & VANCOUVER 

superior quality standards —inspired specialized design 

A standard capnut pothead 
ready for shipment as a 
typical unit package. 

three, gang-operated oil- 
filled cutouts are shown in 
this typical unit package. 

All components and oil for & 

ee ee 
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ANOTHER STEP AHEAD IN VOLTAGE REGULATION 

,§ CONTROLLED 

REGULATOR 

SWITCHING 

SPEED 

General Electric voltage regulator switches 

operate 20 years without inspection ... 

give you maximum contact life 

As regulator users know, there is an optimum 
tap-changing speed for maximum contact life. 
Optimum speed must be controlled and non- 
linear. 

General Electric’s exclusive Opti-life switch 
satisfies these requirements. Results: contacts 
“break” fast to reduce arcing. Contacts “make” 
at a calculated rate to (1) reduce mechanical 
abrasion of contacts, and (2) reduce arcing 
from contact “bounce.” 

Truly controlled speed of General Electric 
Opti-life switches is achieved by a fast-action 
drive, plus an oil-immersed impeller which damp- 
ens switch velocity as contacts close. 

Benefits to you: maximum contact life. In 
fact, it isn’t necessary to periodically inspect the 
interior of a General Electric ML-32 regulator. 
Under normal operation, switch inspection 
shouldn’t be necessary for at least 20 years. You 
save money! 

SWITCHING 
SPEED 

SWITCHING SPEED CURVE ON 
TYPICAL G-E SINGLE-PHASE 
STEP REGULATOR 

IMPELLER 
DRAG 

SWITCH TRAVEL DISTANCE 

FOR MORE REASONS WHY G-E regulators cost 
less on the line—see your General Electric regu- 
lator representative. Or, write General Electric 
Company, Section 456-05, Schenectady 5, N. Y. 
Voltage Regulator Product Section, Pittsfield, Mass. 

Progress /s Our Most Important Prodvet 

GENERAL @ ELECTRIC 



Corrosion protection has too long been associated with drab 

appearance. Now you can paint to have modern protection plus 

modern color styling. 

Subox paints are now blended in a range of tones which make 

it possible to decorate property and make unsightly structures 

pleasing. Give your own good taste free rein. 

Regardless of the colors you choose, you will be assured of 

the most tenacious kind of corrosion protection. Subox paints 

are the only American paints made with suboxide of lead. 

They remain chemically active, even after drying, to form an 

interlocking fibrous film that withstands the most punishing 

exposures. 

Subox paints are very economical. One or two coats do the 

work of two or three of ordinary paints. And a Subox applica- 

tion lasts an average of 6 to 8 years. 

Send for color card and literature. 

Established 1924 

Yes $Uy! 

JUST LIKE... 

catfish and hushpuppies, fried chick- 
en, cornbread, and turnip greens, 
ELECTRICAL SOUTH. is truly South- 
ern. 

It is the only magazine of its kind 
that is published just for you and 
thousands more men like you in the 
electrical industry all over the South- 
ern and Southwestern states. 

No matter what nationally known 
trade magazine you read, there is 
not one that can take the place of 
ELECTRICAL SOUTH. Our publica- 
tion is written for Southerners by 
Southerners. It tells about the things 
you want to know, slanted to the way 
of thinking you understand best. 

Now is the time to renew, enter or 
extend your subscription to ELECTRI- 
CAL SOUTH. Take advantage of our 
special 3 year offer and get the ex- 
cellent “Residential Wiring Hand- 
book" free. 

NO ADDITIONAL COST 

If you will act now, you can get 
three full years of ELECTRICAL 
SOUTH plus the 30 page Handbook 
for only $3.00. This is at a 50% 
discount from the regular annual sub- 
scription rate (1 year $1.50). Write 
to: Subscription Manager, ELECTRI- 
CAL SOUTH, 806 Peachtree Street, 
N. E., Atlanta 8, Georgia. 

23 Fairmount Plant, Hackensack, N. J. 

Subox Company of Canada, Weston, Ontario 
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Blackburn Laboratories Develop 

New, Improved 

(Oxide-inhibiting compound) 

HARMLESS TO LINEMEN’S GLOVES AND 

IMPROVES CONNECTION PERFORMANCE 

Extensive laboratory tests by Blackburn, 

confirmed by an independent manufacturer 

of rubber goods, prove conclusively that 

BLACKBURN’S Contax has no adverse 

effect on linemen’s rubber gloves and blankets. 

In addition, Contax gives improved connec- 

tion performance, It penetrates the oxides 

on conductors to reduce connection resist- 

ance. It inhibits oxidation and galvanic cor- 

rosion by sealing out moisture and air from 

the connection surfaces. 

Contax comes in crack-proof, see-through, 

plastic squeeze bottles. It’s a non-petroleum, 

synthetic polymer grease with suspended zinc 

particles ...has an extremely low moisture 

absorption rate, and is usable over a wide 

temperature range. Contax is non-toxic and 

flame resistant ...will not harm the skin. 

For detailed test data, send for Data Folder #6009. 

Jasper BLACKBURN Corporation 

1525 Woodson Road St. Louis 14, Missouri 
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NOW 

seamless 

round tapered 

aluminum 

Lighting Standards 

RE... 

KERRIGAN 

To keep pace with the growing market, we are 

now manufacturing seamless, round tapered 

aluminum lighting standards for street, highway 

and area lighting . . . in addition to our line of 

steel and aluminum octagonal shafts. 

Full data catalog for the new line is now available. 

Send for your FREE copy NOW! 

Address: Dep't. ES-10 

AENNESSEE Oo, 

ROCKWELL-STANDARD 
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FIRST eye-level 
FIRST with track-resistant, glass polyester instrumentation switchgear 
insulation with primary stud and bus joint 

FIRST epoxy- 
resin potential 
transformers, 
trunnion oaks : 
mounted ee ee FIRST Aluma-Clad waik-in 

SSRs Saath eae aisle switchgear 

FIRST 95-kv- 
impulse-level, 

dry-type control 
power transformer 

... from the company that put ; 

Progress in Switchgear 

4 fe IC ay, | a 
For 113 years Allis-Chalmers has built a reputation for the ' Andlegue end 

finest products in the industry. A-C is continuously develop- —" ee {Digital Computers 

ing new ideas, new techniques and new products to serve ; —— 

you better. This same leadership spirit has quickened the ~ ALLIS-CHALMERS 

pace of switchgear progress. It’s responsible for the firsts PRODUCT 

illustrated above. These testify to one company’s research y, FIRST 

and engineering action. ge. fp ~ 

There are still better things to come in switchgear. You'll m4 ; . [Laboratory and | 

get them all when you specify better switchgear .. . designed, Ry eye “" bor oe 

built and guaranteed by Allis-Chalmers, Power Equipment — —_ 

Division, Milwaukee 1, Wisconsin pissy aaaperimene oma. eine agape «= -emoethty in 
Aluma-Clad is an Allis-Chalmers trademark. progress in Allis-Chalmers switchgear. 
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Hard galvanized finish for durability; polished satin lustre for lasting good looks. 

Even EMT can look good 

RUE, the first things you look for in EMT are: one, is it 

easy to work with—two, is it made to give lasting 

protection. CIRTUBE EMT, by the way, rates tops on both. 

But there’s no reason why EMT can’t look good as well! 

That’s where CIRTUBE EMT “shines,” too. Reason for its pleasing 

polished satin lustre is the cyanide zinc plating process Circle uses 

(even though it costs a little more to apply than other methods). 

The zinc bond is better, too—won’t chip or flake off. That’s because 

Circle employs elaborate cleaning processes to make sure that the steel 

is absolutely clean before plating. 

Quality finish is only one of many reasons why CIRTUBE EMT has 

gained such wide acceptance in so short a time. Why not try it next 

time you order — you'll like it. “Trade Mert 

WIRE & CABLE 
a subsidiary of 
CERRO DE PASCO 
CORPORATION 

PLANTS: Maspeth and Hicksville, N. Y. SALES OFFICES & WAREHOUSES: In all principal cities 
RUBBER COVERED WIRES & CABLES © VARNISHED CAMBRIC CABLES © PLASTIC INSULATED CABLES 

NEOPRENE SHEATHED CABLES © “CIRTUBE” EMT 

Proper steel plus! the best cold 
rolled steel pilus the right handling give 
CIRTUBE EMT its natural bendability. 

Easy fishing! A baked-on protective 
coating gives CIRTUBE EMT a built in lubri- 
cation for easier wire pulling. 

"ates agit 

Split-free, bead-free! induction 
welded CIRTUBE EMT, left, proves stronger 
than ordinary EMT, provides easier fishing. 

Automated quality control! 
Automatic controls assure complete and 
continuing uniform quality of product. 

Tight, easily handied bundles! 
Bright, orange tapes hold CIRTUBE EMT 
securely for easy handling on and off the job. 

Lifetime exterior finish! ward 
galvanized finish for durability; polished 
satin lustre for lasting good looks. 

ag e 
Rr ie. 
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Get more usable Kva for your 

distribution transformer dollar 

with WAGNER’ 

HI-THERMAL-CAP TRANSFORMERS 

Every dollar you invest in Wagner® HI-THER- 
MAL-CAP Transformers really buys a dollar and 
twelve cents worth of usable Kva. For you can 
safely uprate these High Capability Transformers 
to 112% of their nameplate Kva without shortening 
normal life expectancy... without exceeding the 
allowable 65°C hot spot temperature rise. 

HI-THERMAL-CAP Transformers have new, 
compact coils wound LV—HV-—LV on one insulat- 
ing cylinder. Corrugated oil ducts and thermoset- 
ting barrier insulation lock the sections into a unit 
of great mechanical strength. Coils have been 
subjected to short circuit tests using 50 times nor- 
mal current (two times as great as the industry 
standard) without failure. 

oe ail 

The HI-THERMAL-CAP element, which com- 

bines this improved coil with a wound core of cold- 

rolled oriented grain steel, has excellent electrical 

characteristics: low impedance for better voltage 

regulation; low core and copper loss for economical 

operation. You get full efficiency plus high capabil- 

ity with new Wagner HI-THERMAL-CAP Trans- 

formers. 

HI-THERMAL-CAP Transformers, built in 

single-phase ratings 167 Kva and smaller, 15 KV 

and below (for direct pole mounting), are now 

available from factory, branch, and distributor 

stocks. Your Wagner Sales Engineer has complete 

information. Consult him, or write us. 

BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 

Wasner Electric Corporation 

6440 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 

ELECTRICAL SOUTH for OCTOBER, 1960 

WT60-208 

73 



ANI 

| 

i 

Electro-Motive Peaking Plants 

New MU-100 plant 

$82 per KW, F.0.B. 

Electro-Motive Factory 

For those utilities seeking higher capacity peak- 
ing power, the new Electro-Motive 10,000 KW plant 
offers low investment per KW (as low as $94 per KW 
installed at site) plus new operating and control fea- 
tures not found on other types of equipment. 

Highly flexible. The MU-100 may be utilized in 
peaking, reserve or area protection applications. It 
may be remotely operated by a variety of methods— 
automatically by voltage or current sensing devices, 

and by supervisory control such as leased telephone 
line or by carrier current. Self-contained design per- 
mits location at the step-down substation serving the 
load. Installation is simple and inexpensive, and the 
plant may be moved at any time to match changing 
load conditions. 

Future expansion flexibility. Smaller Electro- 
Motive plants (2,000, 4,000, 6,000 and 8,000 KW) can 
be installed now with control equipment in place to 
expand later up to 10,000 KW. 

By taking advantage of this plan-ahead feature, 
additional KW capacity can be added later for less 
than $75/KW installed. For example, total end cost 
for uprating from 2,000 KW to 8,000 KW is the same 
as the initial cost for an 8,000 KW plant. 

New controls. The plant control contains many in- 
novations which further extend flexibility. The plant 
may be operated remotely at various capacities to 
match load conditions. Each generator produces 
2,000 KW—and each may be operated individually or 

oe eee «5 ahaa a at a 
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now available up to 10,000 KW 

in any combination. Thus, the plant will provide 
2,000, 4,000, 6,000, 8,000 or 10,000 KW. With selective 
control a block of power is always available—even 
during maintenance. 

Fast start. From a cold start, the MU-100 is on line 
carrying load in less than three and one-half minutes. 
A spinning reserve start has been designed into the 
plant which reduces starting time to a minute and 
a half. 

With the addition of the MU-100 to the Electro- 
Motive line, the most complete range of capacities is 
available in specialized peaking equipment. Thus it 
is possible to match capacity to need for the most 
efficient operation and lowest investment. An increase 

in demand is handled by expanding the plant—at 
low incremental cost—with additional generating 
components. 

An analysis of utility peaking needs will reveal 
the savings possible with the application of Electro- 
Motive equipment. Ask the Electro-Motive repre- 
sentative for information. 

ELECTRO-MOTIVE DIVISION 

GENERAL MOTORS . LaAGRANcE, ILLINnols 

Sales-engineering offices: Chicago, New York, St. Louis, San 
Francisco 

In Canada: General Motors Diesel Limited, London, Ontario 

eS S GS Ge SH 

MU-20 000 KW Diesel -40 4000 KW Diesel 
MU-14DF 1000 KW Dual-fuel Mu ODF 2000 KW Dual-fuel 

MU-60 6000 KW Diesel 
MU-42DF 3000 KW Dual-fuel 

MU-80 8000 KW Diesel U-100 10,000 KW Diesel 
MU-S6DF 4000 KW Duai-fuel Mu: 70DF 5000 KW Dual-fuel 



PROMOTIONAL DISPLAY of dusk-to-dawn lighting is demonstrated 
by District Manager T. C. Brickey at his office, where customers can 
operate the lamp by covering the Fisher-Pierce control. ““Customer”’ 
is E. J. Gildehaus of Union Electric Sales Development and Training 
Division, which provides displays and other promotional! material 
to regional offices. 

PHOTOELECTRICALLY CONTROLLED lighting service has proved to be a good 
off-peak load builder for the system’s nearly two-million-kilowatt capacity. 
Average yearly output of Bagnell Dam, shown here, is 440 million kilowatt- 
hours. (Photo courtesy Union Electric Co.) 

In the St. Louis Area... 

“Dusk-to-Dawn” Lighting 

Using Fisher-Pierce Controls 

Provides Cardinal Improvement 

In Outdoor Lighting 

. and businesses throughout the Union Electric 

Company service area can now have all the advantages 

of adequate outdoor lighting, automatically controlled by 

F-P Series 6600A photoelectric controls. Vigorously pro- 

moted by Union Electric over the past two years, auto- 

matic outdoor lighting has steadily grown in popularity. 

Several thousand F-P controlled installations are 

already in use, lighting residential yards and drive- 

ways, barnyards, advertising signs, lumber yards and 

other storage and work areas, gas stations, motels, trailer 

camps, fruit stands and other roadside businesses. 

For the utility, photoelectrically controlled lighting is an 

excellent off-peak load builder, while the use of reliable 

controls assures lowest maintenance cost. Utility cus- 

tomers appreciate the convenience of truly automatic 

lighting and the protection it offers — protection from 

vandalism, burglary and accidents. All indications are 

that automatically controlled lighting will continue 

to grow in popularity, for the benefit of all concerned. 

ae ee eons Tee 
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Fuk LOANS MOCK- PHILLIPS HA.7-4403 | 

821 ST.CHARLES ROCKED. * RA. 4-4010 

For complete design information and specifications on Series 
6600A controls, write The Fisher-Pierce Co., 59 Pearl Street, 
So, Braintree 85, Massachusetts. 

@ 

FISHER” PIERCE 
Manufacturers of Electrical and Electronic Equipment 

for Industry, Utilities and the Home 
AN. AEEIUATE OF SIGMA INSTRUMENTS, ING, 



On a job like the Washington Monument... : 

Seal & Company, Inc. figures costs closely 

.., Dut doesn't take chances! 

rom tip to base,the 555 ft. Wash- 
ington National Monument glows 

after dark with a complete new 
floodlighting system installed by one 
of the capital’s most respected elec- 
trical contractors, Seal & Company, 
Inc. From the transformer vaults, to 
the four main floodlight clusters, the 
four pairs of fixed searchlights, the 
555 ft. risers—each spliced in 10 pull : 
boxes—and the aircraft warning lights | 
at the top, Seal & Company used— } 
naturally—Burndy connectors. Their 
cost was only a tiny fraction of the 
whole job... but they’re the vital links 
that will make the Washington Monu- 
ment a nighttime landmark for years 
to come. 

“The electrical connec- 
tors accounted for only a 
fraction of 1% of the 
cost of the Washington 
Monument job...but 
everyteee depends on 
them. We had too much 
at stake here to even 
think of taking chances 
++-we played it safe by 
using Burndy.” 

—Frank Seal, President; Seal & Company, Inc. 

Washington National Monument, Seal & Company, Inc.. electrical contractor 
Kluckhuhn, Cobb & McDavid Co.. Wash.. 0.C.. Engineering Consultants, designers. 
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|. ‘More than pays ror itself" 

i Republic ELECTRUNITE Electrical Metallic Tubing because... 

| 

THE BEST COSTS LESS INSTALLED 

The best testimonial for Republic ELECTRUNITE® 
Electrical Metallic Tubing is a satisfied user. Leonard 
V. Berg, Berg Electric, with locations at Batavia, and 
Rochelle, Illinois, recently completed two major 
installations using ELECTRUNITE E.M.T. on the job. 
His letter tells why...The Best Costs Less Installed! 

“With ELECTRUNITE “INCH-MARKS”® and 
“GUIDE-LINES”®, measuring and bending ; se ee 
is easier. 

REPUBLIC STEEL CORPORATION 

R é a U t L j C q T E t L STEEL AND TUBES DIVISION + DEPT. C-9548-A 
227 EAST 131st STREET + CLEVELAND 8, OHIO 

STEEL AND TUBES DIVISION I want to know more about the installation advantages of 
Republic ELECTRUNITE Electrical Metallic Tubing. 

Name Title 

Cleveland 8, Ohio Firm 

Address 

City Zone. State 
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metal fish tape? 

NON-CONDUCTIVE 

Pat. Pending 

Replaces Fish Tape! 

FISH ANY SIZE, ANY TYPE CONDUIT 

SAFER, FASTER and for LESS COST! 

@ Non-conductor—braided poly jacket over solid poly core. 

@ Flexible—easy to push, easy to grip, won't “spring” out of hand, glides 

easily through conduit. 

@ Durable—can’t rust, won't separate, strong, long-life, rugged. 

@ Lightweight— weighs only 14 oz. 

@ 50’ and 100’ Lengths—costs less than any fish tape designed for use in 

all types of conduit! 

“Guide Sleeve” of polyethylene, 12” length, included —for use in 

feeding Jet Line RIGID ROPE into outlet boxes. 

Use JET LINE® RIGID ROPE and do away 

with metal fish tapes! 

JET LINE PRODUCTS, INC. 

615 FUGATE AVE., CHARLOTTE 5, NORTH CAROLINA 
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A MAJOR ADVANCE IN 

SUBSTATION PLANNING! 

By-Pass Switch 
Disconnects 

Regulator Without 
Interrupting 

Service 

Requires No More 
Space Than a 
Load Tap-Changing 
Transformer 

Independent 
Single-Phase 

Regulation 

New REGU/TRAN — a unique, integral Regulator- 

Transformer assembly now available to substation 

planners! Versatile — with true independent phase 

regulation of three-phase power. Flexible. For a 

Shipped Completely 
Assembled or as 
Separate Components 

NEW FROM ALLIS-GHALMERS © 

REGU/TRAN 

Only REGU/TRAN adds complete 

flexibility to load tap-changing 

transformer installations 

minimum investment, you can procure REGU/TRAN 

transformer alone, add regulators and by-pass 

switches as you need them. Economical. Meets the 

problem of unbalanced loads and varying lengths 

of single-phase feeders. 

Result: improved service, maximum unit utility 

and safety . . . less maintenance expense. A-1362 



ALLIS-CHALMERS NEW MINIMUM-INVESTMENT APPROACH 

TO SUBSTATION REGULATION, TRANSFORMATION 

REGU/TRAN 

INDEPENDENT PHASE REGULATION — Three 

single-phase regulators improve voltage control, 

increase revenue. 

MINIMUM INVESTMENT — Buy REGU/TRAN 

transformer first. Add regulators, by-pass 

switches as you need them. 

MOBILE — Shipped complete or separately for 

on site assembly. 

FULL KVA CAPACITY — Full kva rating carried 

on any tap position. 

TAILORED REGULATION — If just +5% regu- 

lation is needed, that’s all you purchase. No 

need to pay for unused voltage range. 

LINE-DROP COMPENSATORS — Potential and 

current transformers included. Nothing more to 

buy or connect. 

VERSATILITY — Use REGU/TRAN transformer, 

regulators as separate units. Remove a regula- 

tor for emergency service elsewhere, trans- 

former continues in service. 

SAFETY — By-pass switches are fully visible. 

Permit de-energizing regulators and control 

without interrupting service. 

LOW MAINTENANCE COST — Perform regula- 

tor inspections, service anytime — no waiting 

or weekend overtime cost. Unit construction 

makes untanking fast and easy. 

More REGU/TRAN facts? 

Write, wire or call... 

CLEAN, UNCLUTTERED APPEARANCE 
with sealed-tank construction has 
no external braces to trap debris, 
reducing costly cleaning and re- 
painting requirements. Entire line 
is computer-designed to provide 
minimum height and weight, quiet 
operation, ample overload capac- 
ity and corona-free performance. 
All transformer accessories are 
conveniently grouped to reduce 
inspection and maintenance time. 

LOW-COST, EFFICIENT DISTRIBUTION 
REGULATORS. Now 33% lighter, shorter 
with famous Feather-Touch control. 
Super-sensitive and responsive to 
voltage changes — 1% control ac- 
curacy and 20% range of regulation. 
Mechanical strength 40 times normal 
short-circuit conditions on all Vari- 
Amp positions. New oil-level sight 
gauge reveals oil level at a glance. 

RELIABLE, COMPACT BY-PASS 
SWITCHES. All operations are 
performed in complete safety 
and in proper sequence. Visible 

= break switch opens both leads 
to the series windings . . . safe- 

> ly interrupts exciting current. 
* Locks securely — no accidental 

dropping of load. 

REGU/TRAN, Feather-Touch and Vari-Amp are Allis-Chalmers trademarks. 

(AC) ALLIS-CHALMERS ...Pacing Power Progress 

Power Equipment Division * Milwaukee 1, Wisconsin 



THE MARK OF SORGEL 
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your guarantee of the preferred 

DRY-TYPE TRANSFORMERS 

Look for this gold seal on dry-type transformers. It is the true mark of 
creative engineering and manufacturing craftsmanship. It represents the 
choice of a Consulting Engineer who specified the best; a Plant Engineer 
who wanted to be assured of pets ey rugged construction, high effi- 
ciency, a full-rated load operating continuously at a safe temperature; a 
Wholesaler who recommended for performance first; a Contractor who 
insisted on guaranteed delivery, installation ease, versatility of applica- 
tion, plus a competitive price; and a satisfied customer who is enjoying 
the great operating economies found only in Sorgel’s expertly designed, 
carefully constructed, sound-rated, dry-type transformers. Complete engi- 
neering data and design services are available from your experienced, local 
Sorgel Sales Engineer, or from Sorgel’s sales headquarters in Milwaukee. 

< eee 

Complete Line for Every Purpose up to 10,000 Kva;, up to 15,000 Volts, 
Including Special Transformers and Saturable Reactors 

-SORGEL ELECTRIC COMPANY. 

835 West National Ave., Milwaukee 4, Wisconsin 

Sales engineers in principal cities. Consult the classified section of your telephone directory or communicate with our factory. 
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By R. B. Pherson 

Section Manager 
Distribution Transformer Dept. 
Westinghouse Electric Corp. 

@ CONVENTIONAL distribution 
practice in residential areas, using 
pole-mounted distribution trans- 
formers, low-voltage secondary 
mains, and _ services, has not 
changed fundamentally in many 
years. Economics of installation 
and operation have favored this 
practice, and the over-all perform- 
ance of such systems has, until 
recent years, been quite satis- 
factory. Recently, however, certain 
shortcomings have become evident, 
and may assume formidable pro- 
portions in the future. 

Perhaps the most widely dis- 
cussed problem in present distri- 
bution arises from the necessity of 
transporting energy considerable 
distances* at low voltage. With 
increased load densities, it is 
necessary to use large secondary 
conductors to keep variations and 
power loss within acceptable 
bounds, and supplementary means 
of voltagé control are often need- 
ed. Even then, it is sometimes im- 
possible to use the full thermal 
capacity of distribution transform- 
ers because of voltage problems. 

Conventional systems are vul- 
nerable to damage or outage by 
virtue of their exposure to light- 
ning, wind, sleet, traffic, birds, and 
trees. A recent AIEE Committee 
survey of faults of five-kv sys- 
tems showed an annual average 
rate of 16 faults per 100 circuit 
miles, of which some 74 per cent 
were definitely attributed to wind, 
trees, lightning, and other ex- 
posure hazards. While this outage 
frequency may not be considered 
excessive, the consequences of any 
outage are becoming increasingly 
serious, by virtue of public de- 
pendence on a continuous supply of 
electrical energy. 

Finally, the increasing pole con- 
gestion, due to the presence of 
transformers, capacitors, protective 
devices, switchgear, and a multi- 
tude of heavy secondary cables, is 
becoming ‘unsightly, hazardous to 
linemen, and often requires instal- 
lation of higher poles when loads 
increase, 
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All of these shortcomings of the 
present system will be aggravated 
as loads and systems increase in 
size. 

In seeking a solution to some of 
the problems common to a con- 
ventional overhead distribution 
system, a number of electric 
utility companies have placed on 
their systems trial installations, 
using some form of underground 
circuits and equipment. Perhaps 
the most apparent advantage of- 
fered by an underground system 
is the improvement brought about 
by the removal of conductors, 
equipment, and supporting struc- 
tures from sight. 

Underground distribution 

The underground system will be 
free from service outages and ac- 
companying expense due to dam- 
age caused by lightning, ice, sleet, 
snow, rain, and windstorms. The 
probability of trouble caused by 
motor vehicles, building fires, and 
foreign objects coming in contact 
with the system elements is far 

SECONDARY VOLTAGE Fs 

UTILIZATION 
TRANSFORMER 

less than may be expected on over- 
head systems. 

Stated briefly, the advantages of 
the underground system are great- 
ly reduced secondary voltage drop, 
improved appearance, greater 
safety, fewer service interruptions, 
lower operating and maintenance 
costs, and longer life. 

A major deterrent to the wide- 
spread use of underground systems 
for residential distribution has 
been the fact that heretofore the 
cost of vaults or housing for 
transformers, and of the ducts for 
cables, have made it uneconomical 
except in regions of very great 
load density, or where premium 
rates could be charged. Other dis- 
advantages are the increase in 
installed transformer capacity re- 
sulting from the reduction in load 
diversity, the increase in cost per 
kva of transformers due to the 
small rating of each unit, and a 
generally more costly process in- 
volved in adding new services. 
Many types of transformers and 

transformer housings have been 

ree, L 

@xv SERVICE 
cage 

Fig. 1—How the “utilization transformer” can be used for spot instal- 
lations in existing residential area. Hollow plastic poles would permit 
high voltage cable to be run down the inside of the pole and then under- 
ground to the transformer as shown by dotted line. 
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used with the underground sys- 
tems to attempt to find the most 
economical solution for a given 
system. Some electric utility 
companies have used _ standard 
pole-type distribution transform- 
ers installed in vaults or pre- 
fabricated housings, while others 
have approached the transformer 
manufacturers for some standard- 
ized solution to this portion of the 
equipment problem. 

Buried transformers 

Because the distribution trans- 
former formed an important ele- 
ment in many of the proposed 
underground residential distri- 
bution systems, requests were 
received by Westinghouse as early 
as 1939 for recommendations. In 
the interest of holding the cost 
down, Westinghouse attempted to 
determine experimentally what 
would happen if a standard distri- 
bution transformer were complete- 
ly buried in the earth. These tests 
indicated a reasonable chance that 
the heat from the transformer 

7620 
SECONDARY 

AEMAL CABLE — 
cutout — > 

ry 
\ 
= 
ie 

HOLLOW PLASTIC POLE | 

. | es iF 
—_ sal J aes ‘2 ty 

a 

losses would keep the surround- 
ing earth sufficiently dry to pre- 
vent severe corrosion of the trans- 
former case. 

Trial installations were made in 
1939, and after load tests covering 
several months, this scheme was 
abandoned. Corrosion was quite 
severe in some cases, depending 
upon the character of the soil at 
the installation site. It was further 
determined that heat transfer 
properties of the soil varied over 
such an extreme range, depending 
upon location, soil character and 
texture, and rainfall, that the 
transformers had to be severly 
derated. This derating might have 
to be experimentally determined 
for each general location, or made 
so large, to allow sufficient trans- 
former cooling under the least 
advantageous conditions, that the 
increase in installed kva would 
make any such scheme quite un- 
attractive. 
An alternate arrangement was 

then proposed, that of providing 
the transformer with an outer 

= 
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Fig. 2—Overhead systems can be greatly simplified in new residential 
areas by the use of “utilization transformers.” The high voltage service 
cables would be extended down through poles and underground to the 
transformers. Street light supply would be obtained from nearby unit. 
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d residential service 

Utilization type transformer re- 
ferred to in Figures 1 and 2. It is 
enclosed in low silhouette, rec- 
tangular enclosure. Locked metal 
cover and baffles make it com- 
pletely “tamper-proof.” 

steel shell, with this shell to be 
only partly buried and the upper 
portion of the shell to be above 
ground. This arrangement would 
lessen the problems of mainte- 
nance and derating, and would still 
be less conspicuous than a surface- 
mounted transformer. As a result 
of a joint study between Westing- 
house and one of the larger East- 
ern utilities, the judgment of their 
engineers was accepted that it 
would still be questionable practice 
to bury the steel housing directly 
in the ground because of the risk 
of corrosion. 

"Semiburied" transformers 

In 1946, Westinghouse intro- 
duced a new type of transformer 
enclosure which overcame the 
serious limitations attendant upon 
the direct earth-burial method of 
transformer installation. This en- 
closure consisted of a cylindrical 
concrete pipe for the buried por- 



tion, with the superstructure in 
the form of a steel housing and 
cover which could be fabricated 
at the transformer factory. This 
design came to be known as a 
“semiburied” transformer instal- 
lation. Two housing sizes, 36-inch 
diameter and 48-inch diameter, 
were made available to electric 
utility companies. 

‘Standard concrete pipe di- 
mensions were used in the design 
of the base. The steel housing is 
of larger diameter than the con- 
crete base, to permit cooling air 
to be drawn into the enclosure. A 
section of.grill-work near the top 
allows heated air to escape to the 
outside. The domed cover is 
flanged to fit snugly over the steel 
housing and is provided with 
fittings by which it may be pad- 
locked to the housing. 

An important aspect of any 
transformer housing which is 
mounted where it is readily acces- 
sible to the public is the degree to 
which it can be made completely 
safe and completely tamper-proof. 
Special, safety measures must be 
designed into any such installa- 
tions. 

The housing case for the semi- 
buried transformer installation is 
fitted with a baffle ring welded 
to the inside, behind the open 
grill-work, to prevent the entry of 
wires, rods, or sticks which might 
otherwise come in contact with live 
parts. The housing support ring at 
the bottom of the housing serves 
a similar purpose, preventing entry 
of objects between the case and 
concrete base. When the enclosed 
transformer is properly installed 
and grounded to the steel housing, 
there is no external danger present 
with this type of installation. 

Since the introduction of the 
semiburied transformer _instal- 
lation, a considerable number have 
been purchased and _ installed 
widely throughout the United 
States, the Virgin Islands, Hawaii, 
Alaska, and Puerto Rico. The 
operating experience has been 
entirely satisfactory. 

The utilization transformer 

It is generally accepted that, as 
residential loads increase, over- 
head secondaries are becoming 
shorter and transformers are be- 
coming larger and more numerous. 
By projecting this trend into the 
future, the conclusion may be 
reached that eventually most new 
homes may be served from indi- 
vidual transformers mounted ad- 
jacent to those homes. 

This concept may be applied to 
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new construction with little change 
in the existing distribution system, 
by employing underground radial 
feeders, and _ surface-mounted 
distribution transformers at each 
residence. Applicable to either an 
existing underground or overhead 
system, for practical purposes, this 
scheme presents a service supply 
of unlimited capacity as viewed 
from the “utilization transformer” 
at the residence. 

The “utilization transformer’”’ it- 
self is quite simple in construction, 
differing from a pole-mounted 
transformer only in shape and in 
the fact that all live parts are en- 
closed in a grounded structure. 
A locked, metal housing covers the 
H.V. and L.V. bushings, and is 
constructed so as to be completely 
“tamper-proof” from the outside. 
This is accomplished by suitable 
baffles inside the housing itself. 

Rather than the conventional 
round tank, the transformer core 
and coil assembly is enclosed 
in a rectangular tank designed for 
low silhouette in order that it be 
as inconspicuous as possible when 
mounted adjacent to a residence. 
A surface mounting of this type 
precludes the necessity for an ex- 
pensive underground vault and 
aids in the transfer of heat from 
the transformer. 

The H. V. protection for this 
type of distribution system is 
generally provided by having 
over-current and lightning pro- 
tective devices mounted at the 
point where the H.V. service cable 
is tapped to the H.V. feeder. The 
L.V. protection may depend upon 
a secondary breaker within the 
“utilization transformer,” or it 
may depend upon the user’s en- 
trance fuse or breaker alone. 

The “utilization transformer” 
can readily be used to supply an 
occasional ‘all electric” home lo- 
cated an an established area 
served by an overhead radial sys- 
tem. The use of hollow plastic 
poles would permit the H.V. 
service cable to be tapped to the 
aerial cable, run down the inside 
of the pole, and underground to 
the transformer, Figure 1. In the 
same manner, overhead systems 
can be greatly “cleaned up” in new 
housing areas by the use of 
“Utilization Transformers,’ as 
shown in Figure 2. 

The primary service unit 

Since underground, high-voltage 
services can solve some of the 
electric utility company’s prob- 
lems, and since connecting under- 
ground services to overhead pri- 

maries presents some new prob- 
lems, the use of a buried primary 
system has been proposed for some 
areas. 

This type of system has general- 
ly developed using a three-phase 
feeder with a grounded neutral, 
with single-phase, looped laterals. 
A grounded neutral system is 
generally desirable to provide 
safety and simplicity in metering 
and switching, and to permit maxi- 
mum grading of the insulation of 
the distribution transformers. 

The schematic diagram of such 
a system is shown in Figure 3. It 
should be noted that sectionalizing 
of the looped lateral is provided by 
a switch in each transformer en- 
closure. The fact that .the en- 
closure includes not only a distri- 
bution transformer but also high- 
voltage disconnects, possible light- 
ning arresters, and other switch- 
ing or protective devices, gives 
rise to the term “primary service 
unit.” 

By use of the high-voltage dis- 
connect, any service and the as- 
sociated secticn of lateral may be 
de-energized for maintenance, re- 
pair or test, without interruption 
to other services. Further, in the 
event of failure of a lateral, the 
fault can be located quickly, since 
test points are available at each 
service unit, and the faulty sec- 
tion isolated by means of the ad- 
jacent switches. 

Service may then be restored 
to all homes except the one associ- 
ated with the faulty section, which 
may also be re-energized as soon 
as the faulty cable is disconnected 
within the service unit. This is 
a particularly important feature in 
this type of system, since cor- 
responding faults in radial under- 
ground systems tend to cause 
extensive outages, are difficult to 
locate, and must be repaired or 
by-passed before all service may 
be restored. 

Laterals may be protected from 
faults in distribution transformers 
or on the user’s premises by a fuse 
in each service unit. An additional 
fuse may be desirable in the two 
units adjacent to the three-phase 
feeder, limiting the outage result- 
ing from a lateral cable fault to 
the services on the faulty loop. 

Figure 4 indicates a looped later- 
al distribution system utilizing pri- 
mary service units having two dis- 
connect switches. With this scheme, 
in the event of a lateral failure, 
service can be restored to all resi- 
dences once the faulty section is 
isolated by means of adjacent 
switches, and no_ transformer 
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capacity is lost to the system. 
Typical of the several types of 

primary service units available is 
a 50-kva, 12,470 grd. Y/7200 H.V. 
to 120/240 L. V. It is of “CSP” 
construction, with two internal iso- 
lating switches and a dummy H. V. 
bushing position to provide a 
visible open circuit. Since these 
isolating switches will not break 
load currents at full line-to-ground 
voltage, primary load-break dis- 
connects at the points where the 
loop is tapped to the H.V. feeder 
should be used to de-energize the 
loop, and faulted sections then iso- 
lated by means of the unit 
switches. 

A new concept 

Custom-designed transformers 
and transformer housings for un- 
derground distribution in the past 
have proven to be quite expensive, 
both for the utility and for the 
transformer manufacturers. For a 
manufacturer’s costs for this ap- 
paratus to be competitive with his 
costs for standard pole-mounted 
distribution transformers, he must 
establish a standardized type of 
construction and tool up for this 
type of construction just as com- 
pletely as he is now tooled for 
pole-mounted transformers. This 
has not generally been the case, 
since there are such widely vary- 
ing solutions to the problem of 
transformer equipment for under- 
ground distribution. 

Westinghouse is now proposing 
to market a transformer housing 
which will provide a new concept 
in equipment for underground dis- 
tribution. This housing may be de- 
scribed as “universal,” since by 
adding standard pole-type distri- 
bution transformers and the de- 
sired accessories, it can be used 
with any one of the underground 
distribution schemes that have 
been proposed or that are in use 
today. 

This housing, shown from the 
outside in Figure 5, will accom- 
modate standard pole-type distri- 
bution transformers rated through 
25 kva. With a 17-inch extension 
that is easily attached to the bot- 
tom of the housing, this range can 
be extended to 50 kva, thus pro- 
viding considerable margin for 
load growth. 

The housing is provided with a 
draw-out type door at either end, 
to provide selected access to either 
the H.V. side of the transformer or 
to the L.V. side. Both doors con- 
tain screened and baffled louvers, 
giving sufficient air circulation to 
make unnecessary any derating of 
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Fig. 3—An all-buried underground distribution system for residential 
service utilizing “primary service units.” including high voltage dis- 
connects, possible lightning arrester, and other protective devices, could 
be connected, as shown in this schematic, with looped laterals. 
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Fig. 4—A system similar to Fig. 3, except that double high voltage 
disconnects are used. With this scheme a fault in a lateral cable can 
be isolated and all service restored without loss of capacity. 

Fig. 5—This housing, with front 
cover removed, will accommodate 
a standard pole-type transformer 
of 25 kva capacity. With 7-inch ex- 
tension to bottom, this range can 
be extended to 50 kva. 

the transformers. The edges of the 
doors are also baffled, as is the 
remainder of the housing, to pro- 
vide “completely tamper-proof” 
construction. 

Both H.V. and L.V. transformer 
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Fig. 6—The same type housing 
used for the transformers can be 
used for mounting a single-pole oil 
switch. This one has a knife blade 
attachment to give visual indi- 
cation of an open disconnect. 

connections can be made in the 
open, without hindrance from any 
part of the housing. The weight of 
the housing is such that it can 
easily be lifted by two men, and 

(Continued on page 143) 
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Mobile test unit 

speeds relay work 

This mobile test unit designed and equipped by the transmission de- 
partment of Southwestern Electric Power Co., Shreveport, La., offers 
many advantages including clean, comfortable work conditions, mini- 
mum of preparatory connections for wide range of tests, and the ability 
to test relays while in “warm” (recently energized) condition. 

@ TESTING OF RELAYS in trans- 
mission substations has _ been 
speeded up and made a much 
more efficient operation for South- 
western Electric Power Co., 
Shreveport, La., through the use 
of a mobile relay testing labora- 
tory developed by personnel of 
the company’s transmission de- 
partment. 

No longer will relay testing be 
subject to weather conditions, and 
no longer will it be necessary for 
system electricians to spend as 
much as two hours time a day as- 
sembling and disassembling equip- 
ment needed to make these tests. 

Testing equipment for all 
types of relays used in South- 
western’s transmission substations 
has been installed in a Step-Van 
truck fitted out for this purpose. 
A year-round electric heat pump 
has been installed in the truck to 
provide year-round comfort for 
system electricians making the 
tests. A control board is designed 
so that it can be connected to con- 
duct tests on every type relay 
used in the stations. 

Before this truck was devised, 
transmission men used a panel 
truck in which they carried all 
their testing equipment. Upon ar- 
rival at a substation, they had to 
unload the test gear needed for a 
specific type relay, and then as- 
semble it for the actual testing. 
When more than one type relay 
had to be tested, the men had to 
reconnect the entire test equip- 
ment, which occasioned even more 
time loss. 

In substations where there were 
no control houses, testing had to 
be postponed when it was raining 
or even when it looked like rain, 
since they could not take a chance 
on getting relays and test equip- 
ment wet. To compound their 
problems even more, the men 
were always faced with the 
threat of dust blowing into the re- 
lays while testing them out of 
doors. All in all, it was not a suit- 
able arrangement for testing. 

Problem recognized 

Supervisor of Transmission 
Johnny Boyd reports that this 
problem had been recognized for 
some time and that much thought 
had been given to finding a solu- 
tion. He said some utilities had 
central testing laboratories where 
all relays were shipped for test- 
ing. This did not seem to be the 
best solution because it would take 

38 ELECTRICAL SOUTH for OCTOBER, 1960 



time to ship the relays, and it also 
was possible that they might be 
jarred in transit, damaging bear- 
ings and gears. The relays could 
also accumulate dust and might be 
in worse condition when they ar- 
rived at the substation than they 
were in the beginning. 

The idea for the mobile testing 
lab developed over a long period 
of time but Mr. Boyd said Elec- 
trical Engineer Leary Wright and 
System Electrician Harold Richard 
are due much of the credit since 
they drew the design for the 
mobile lab. Mr. Richard and his 
apprentice, Leroy VanDyke, wired 
in all of the equipment after 
utility cabinets were built for the 
Step-Van truck. 
Now complete and in service, 

the relay test unit wheels into a 
substation where the operators 
connect it to a 220-volt power 
supply at the station, turn on the 
year-round heat pump, and start 
to work. 

They remove the cover from the 

relay to be tested, pull the relay One side of the mobile test unit provides compartments for storing test 
out (98 per cent of relays in the 

: equipment, leads, records, etc. In the center of this side of the truck 

Stations are of the draw-out type) body is a year-round heat pump for operators’ comfort. 
and insert it in a test case inside 
the truck. Sides of this test case 
are open so that system electri- 
cians can make their inspection 
and adjustments without removing 
the relay from the test case. 

“Warm” testing best 

Manufacturers all agree it is 
best to test relays while they are 
still “warm,” and they recommend 
that relays be energized for at 
least 30 minutes prior to testing. 
With this mobile laboratory, re- 
lays are pulled right out of opera- 
tion, tested in a minimum of time, 
and thus are still warm from being 
in operation. 

The year-round heat pump is 
proving a great help in speeding 
up testing, also. The men aren’t 
perspiring and their hands aren’t 
damp, so that they can work bet- 
ter. In the winter, their hands 
won’t be numb from the cold. 

Mr. Boyd also reports that the 
operators are making their tests 
faster than before even though 
they are having to get accustomed 
to the equipment. It is necessary, 

of course, to check blue prints now 

to determine which leads are to be 

plugged in to test different types The other side of the truck body includes the work space shown on the 
of relays. Once they learn the preceding page and the test equipment and cross-connecting board 
panel board, work will be speeded shown above. The arrangement of switches and plugs permits testing 

up even more. any type relay on the system with a minimum of preparatory setup. 
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First of two articles on principles and practices 

By C. H. Jensen 

Chief Electrical Engineer 
Copperweld Steel Company 

Glassport, Pa. 

@ GROUNDING serves an impor- 
tant function in all phases of 
modern electric power system op- 
eration. Grounds are used at 
generating plants and substations, 
on transmission and distribution 
lines, and on the facilities which 
supply the users of electricity. 
From the initial production of the 
electrical power to its ultimate 
consumption, grounding aids in 
improving operation and _ conti- 
nuity of service and in increasing 
safety for life and property. 

In considering the uses of 
grounding at substations, it should 
be remembered that the term sub- 
station is applicable to a great 
variety of electric stations. There 
are transmission step-up, step- 
down, and switching stations; dis- 
tribution substations serving com- 
merical and residential power and 
lighting loads; and industrial sub- 
stations of various types and sizes. 
Basically, the grounding principles 
are similar for all, but because of 
variations in service and operating 
requirements it is not possible to 
cover the different types in the 
space allowed. This discussion 
covers some of the general prac- 
tices and methods applicable for 
grounding outdoor substations 
from which overhead transmission 
and distribution lines radiate. 

In the operation of such 
stations, grounding is of par- 
ticular importance when it is con- 
sidered that they are usually 
places of considerable concentra- 
tion of power and load centers up- 
on which continuity of service is 
dependent. Large and expensive 
equipment may be located at such 
sites and frequent operation and 
maintenance work is done by em- 
ployees. In the case of attended 
stations, the element of safety to 
personnel is of still greater im- 
portance. Because of these various 
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factors, it is essential that care- 
ful consideration be given to the 
design and installation of the 
grounding system so that it will 
fulfill the purposes for which it is 
intended. 

Purposes of grounding 

The purposes of substation 
grounding may be summarized 
briefly as follows: 

(1) Grounding for lightning and 
surge protection. 

(2) System grounding to stabi- 
lize circuit potentials with respect 
to ground and to provide a means 
of circuit relaying to clear ground 
faults. 

(3) Grounding of non-current 
carrying structures and parts and 
auxiliary low voltage circuits for 
safety to personnel. 

| 

=I 
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Grounding may be employed for 
one or more of the foregoing 
purposes at a particular substation. 
At one time it was the usual 
practice to install separate ground- 
ing facilities for each purpose. For 
example, the lightning protective 
equipment had its own ground or 
set of grounds and the main system 
ground was connected to another 
set and so on. It is evident that this 
involved considerable expense to 
provide all these separate connec- 
tions. Later, it was found that 
interconnecting the different 
grounds aided in securing greater 
effectiveness as the conductance of 
each ground supplemented that of 
the others in the group. In modern 
substation design and construction 
it is, therefore, a common practice 
to use a single all-purpose ground. 

Fig. 1—Radial grounding system featuring four groups of rods or ground 
beds located at the periphery of the area occupied by equipment. 
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The principle requirements for a 
substation ground are low resist- 
ance and adequate current carry- 
ing capacity. For lightning and 
surge protection, low resistance is 
important so that the high cur- 
rent, high frequency disturbances, 
which are usually of very short 
duration, will pass quickly to 
earth. Otherwise, high potentials 
may build up on lines or equip- 
ment with possible flashovers or 
breakdown of insulation. 

In the case of low frequency 
faults or short-circuits, adequate 
current carrying capacity in add- 
dition to low resistance is essential. 
The ground system may, at times, 
carry very heavy current and it 
must be capable of handling and 
discharging them into the earth 
without damage to equipment or 
hazard to personnel. These features 
are also essential for relaying 
purposes so that the protective 
equipment will operate quickly to 
clear the faults. 

For safety to personnel, uniform 
or near-uniform ground potential 
should be maintained on ll 
structural steel work and parts of 
apparatus and equipment other 
than those which are energized. 
Furthermore, by providing uni- 
form potential over the entire 
substation working area, any dif- 

ferences in potential that may exist 
over a short distance during faults 
or other disturbances will not 
create a hazard to attendants. 

Types of substation grounds 

There are three general classes 
of substation grounding systems 
that have been employed, namely, 
radial, bus or ring, and grid. 
Combinations of the three types 
have been employed in some in- 
stances. A type of radial grounding 
system is illustrated in Figure 1. 
The four groups of rods or ground 
beds are shown as located at the 
edge or periphery of the area oc- 
cupied by the equipment and the 
leads to these beds are rather long. 
There are also two other smaller 
ground beds, one for the lightning 
arresters and another just outside 
the building which houses the 
switchboard and control equip- 
ment. 

With the ground beds located 
some distance away from the com- 
mon ground terminal plate or bus 
as shown in this illustration, the 
length of the ground connecting 
leads and consequently the path 
between any group of structures 
and earth electrodes may become 
excessively long. The high im- 
pedance of such long leads may 
interfere with quick passage of 
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Fig. 2—Bus or ring grounding system with a bus looped around all or 
nearly all of the equipment. Ground beds attach to ring bus also. 
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fault currents to earth. Should a 
fault develop in any one lead, the 
group of equipment or structures 
connected thereto would be iso- 
lated from the rest of the ground- 
ing system with the attendant 
possibility of dangerous potential 
gradients. 

The radial type ground is useful 
in some cases where adverse soil 
conditions may be encountered. 
Rock strata underlying a relatively 
thin layer of soil may prevent 
driving ground rods to any ap- 
preciable depth. In some instances, 
it has been found that the topo- 
graphy changed a short distance 
away and better soil conditions 
were available. By installing a 
ground bed at such locations and 
connecting it to the main substa- 
tion ground bus with a heavy 
cable, the reliability of the ground- 
ing system can be greatly im- 
proved. 

The bus or ring system which is 
illustrated in Figure 2, offers some 
marked advantages over the radial 
system. In this system, a loop or 
ring bus is installed around all, or 
nearly all of the station equipment 
or structures. To this bus are con- 
nected all the individual structures 
and equipment ground connections, 
either radially from the loop or as 
subloops within the main bus. All 
ground beds are also attached to 
this bus. 

It is apparent that the length of 
any connection between structures 
and bus is relatively short and 
because of the numerous parallel 
paths and connections, the effec- 
tive resistance of the complete 
ground connection will be less. 
Where the taps form sub-loops the 
number of parallel paths to earth 
is still greater and the resistance 
is correspondingly further reduced. 
This multiplicity of paths mini- 
mizes the possibility of a failure of 
the ground connection since the 
probability that all connections 
will fail at one time is exceedingly 
remote. 

Grid system preferable 

The grid or network type of 
grounding system is illustrated in 
Figure 3. Since this will be dis- 
cussed in more detail later, only 
the general features will be 
mentioned at this time. The grid 
or network of cables is installed to 
cover all or nearly all of the sub- 
station plot and rods are usually 
driven at each intersection of these 
cables. Equipment and structures 
are connected to the grid at the 
nearest point and the number of 
parallel paths between any such 
tap connection and the ground 
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Fig. 3—The grid or network type of grounding system is illustrated 
here. The grid of cables is designed to cover all or nearly all of the 
substation plot. Rods are usually driven at cable intersections. 
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Fig. 4—This chart shows the theoretical curves of resistance for various 
lengths of rods assuming homogeneous soil of three different values of 
resistivity. Resistance formula is given in inset. 

electrodes results in a path of high 
conductivity and low resistance. 

Considering the three general 
systems of substation grounding, 
the grid type is probably to be 
preferred from the standpoint of 
efficient grounding and gradient 
control. However, the radial and 
bus or ring systems have their 
particular applications and have 
been used for many installations. 
Economically, they are probably 
less expensive to install than a 
grid system. 

Grounding methods 

In the illustrations of the three 
types of grounding systems, it is 
apparent that a comparatively 
large number of ground rods con- 
nected in multiple are required. 
Well distributed grounding beds 
using driven rods probably pro- 
vide the most efficient use of the 
money spent for grounding if the 
rods can be driven to effective 
depths without encountering rock 
or other obstructions. 

Practical methods and proce- 
dures for securing satisfactory 
grounds have been covered in 
various papers and £ articles 
published in electrical magazines, 
trade papers, and manufacturers 
bulletins. However, much of this 
information is of a rather general 
nature and does not cover the 
practical aspects applicable to the 
design, installation, and testing of 
substation grounding systems. 

For large modern substation 
sites covering extensive areas and 
with the equipment extending over 
a considerable portion of the 
property, to be effective the 
station grounding system should 
cover this same area. It may, 
therefore, consist of a relatively 
large number of electrodes con- 
nected in multiple. Because of this, 
the design problem is somewhat 
different and more complex than 
when a ground connection consists 
of a single rod or several rods in 
multiple. For such large ground 
fields, consideration must be given 
to the maximum ground currents, 
ground area, soil resistivity, num- 
ber of electrodes, length of elec- 
trodes, spacing, paralleling effect, 
etc. 

In analyzing the resistance re- 
quirements for a substation ground 
field, information as to the maxi- 
mum ground currents that may 
occur at. the station is essential 
as this will determine the resist- 
ance necessary to limit potentials 
to safe values. In this determi- 
nation, a study of the character- 
istics of all of the equipment 

(Continued on page 144) 
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NEW S-2 TERMINAL BLOCK ASSEM- 
BLY—with exclusive one-piece com- 
bination jaw and connector strap— 
permits an unbroken current path 
from meter blades to line wires for 
excellent electrical conductivity, low 
heat rise, for added reliability. 

NEW PLUG-IN TERMINAL, another 
General Electric $-2 exclusive, installs 
in seconds—without tools, and with- 
out removing any part of the meter 
socket . . . greatly simplifying shop or 
field conversion to five or six terminal 
sockets. 

EXCLUSIVE SQUARE DIE-CAST ALUMI- 
NUM CASE—with baked-on  all- 
weather finish— gives maximum 
strength, corrosion protection . . . pro- 
vides full raintight construction . 
unitized hubs. And, modern styling 
eliminates sharp, hazardous corners. 
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General Electric S-2 sockets—for all 100-amp serv- 
ices—offer two exclusive new features providing 
greater reliability, increased versatility. 

GREATER RELIABILITY is provided by unique 
one-piece combination jaw and connector strap—per- 
mitting an unbroken current path from meter blade to 
line or load wires with minimum heat rise. 

INCREASED VERSATILITY results from the 
only true plug-in terminal on the market today . . . 
installs in seconds—without tools—for easy conversion 
to five or six terminal socket. 

PLUS 6 EXTRA VALUE FEATURES 

1. Largest wiring space of any die-cast socket— 
144 cubic inches—permits fast, easy wiring. 
2. Die-cast aluminum case—plus baked-on finish 
—protects against corrosion and weather. 

3. Lay-in wire connectors accommodate both 
aluminum and copper wire. 
4. Positive one-way knockouts provide a perfect 
knockout every time . . . eliminate prying or bending. 
5. Choice of neutral connectors—two channel or 
single lay-in neutral connector. 
6. Unitized hubs are cast as part of case . . . no 
extra charge for second hub at bottom. 

NOW AVAILABLE. Contact your G-E Sales Office or 
Authorized Distributor for full S-2 information. Or, write 
General Electric Company, Somersworth, N. H. 711-01 

METER DEPARTMENT 

GENERAL @@ ELECTRIC 



Methods of controlling flicker 

By L. R. Gardner* 

and W. T. Kittinger* 

Houston, Texas 

@ ONE OF THE MORE aggravating 
aspects of providing good service 
and maintaining good will is volt- 
age fluctuation known as flicker. 
The term flicker has gained 
popular usage because of the ac- 
companying visual perturbations 
on lighting systems. Prime sources 
of flicker are system transients 
and utilization equipment. 

At one extreme is the one shot 
fluctuation so severe as to cause 
loss of control equipment and sub- 
sequent shutdown. Although this 
is a problem of considerable im- 
port, it will not be considered in 
this paper. The more common 
flicker complaints arise from its 
effect on lighting systems and 
sensitive electronic equipment. 

In view of the stiff distribution 
systems which have been engi- 
neered since World War II, legiti- 
mate lamp flicker complaints 
should be relatively few and 
reasonably well localized. Utilities 
are reminded of the flicker sup- 
pressing qualities of their system 
only in a negative way, through 
complaints. There is never any in- 
dication of how many observers 
are subjected to the same stimuli 
yet are unannoyed to the point of 
complaining. 

In regard to customer com- 
plaints, some rather peculiar re- 
sults were obtained in an informal 
study made by a large utility. It 
was indicated that a great per- 
centage of the complaining cus- 
tomers were not aware of the 
actual nature of their voltage 
trouble. Complaints of high volt- 
age, when investigated (24 hour 
charts), proved to be low voltage 
and vice versa. Some of the charts 
showed flicker which should have 
been objectionable by most of the 
published curves yet the complaint 
was not of flicker. Complaints of 
low voltage proved to be flicker 
troubles, etc. 

Flicker is a problem only when 

*Mr. Gardner is associated with 
Houston Lighting and Power Co.; Mr. 
Kittinger is a professor at University 
of Houston. 

94 

someone is annoyed by it. How 
then should a set of flicker rules 
be developed? Many utilities have 
no flicker rules. Many are using 
the results of one of the many 
published studies, of which per- 
haps the most familiar is the set 
of composite curves of flicker 
studies in the General Electric 
Distribution Data Book. 

Flicker rules 

Several utilities have had ex- 
cellent success in formulating 
their own rules based on careful 
investigation of complaints. Be- 
cause of the subjective nature of 
“borderlines of irritation” it is 
doubtful that an industry-wide 
standard will ever evolve. The 
goal of such a standard should be 
to hold complaints to a minimum, 
and yet be achieved within eco- 
nomic limits. These economic lim- 
its will also vary from company 
to company. 

Regardless of the standards set 
by a utility, flicker problems will 
still arise. These should be rela- 
tively few and should be reason- 
ably well localized. Utilization 
equipment involved will vary 
from fractional horsepower motors 
to that requiring several thousand 
kva. 

Each case will require individ- 
ual study and prescription. In 
some instances, remedial action 
will be the responsibility of the 
utility; in others, it will be the re- 
sponsibility of the customer. Many 
methods of reducing flicker are 
available, some of which will be 
discussed here. 

Isolation of flicker-producing 
load. Perhaps the most elegant 
methods of reducing flicker are 
also the most drastic. If a single 
flicker-producing load produces 
sufficiently severe problems on 
primary and secondary distribu- 
tion lines, it could conceivably be 
served with its own feeder from 
the substation. This may create 
other problems if the utility con- 
cerned has a single service rule. 

Another most elegant, but costly 
and inefficient, method is to inter- 
pose an M-G set between supply 
and load. The inertia of the rotors 
(extra inertia can be supplied by 
a flywheel on the M-G set) will 
supply energy during load per- 

turbations and will smooth out the 
flicker on the supply side. This 
could be used on motor loads 
which vary cyclically, such as 
compressors and pumps, and on 
intermittent heavy overloads such 
as are common to sawmills and 
rock cutters. 

Voltage regulators. Voltage reg- 
ulators vary from line type regu- 
lators serving relatively large 
loads, to voltage stabilizers sup- 
plying low kva requirements, and 
electronic regulators serving con- 
trol circuits and electronic equip- 
ment. Step or induction type regu- 
lators operate only after a time lag 
and are unsuitable for correcting 
flicker. Single-phase voltage stabi- 
lizers with capacities up to about 
10 kva are available. These, in ad- 
dition to giving a steady state out- 
put voltage stabilized to within 
+1%, also serve to filter flicker 
from the supply to load or vice 
versa. Electronic regulators are ef- 
fective in maintaining a relatively 
constant output voltage, but are 
limited as to current capacity. 
They are particularly useful where 
sensitive electronic equipment is 
involved. 

Inertia. The installation of a 
large mass of inertia (flywheel) 
will help smooth out bumps on 
motors with pulsating and inter- 
mittent loads. This will not reduce 
the magnitude of flicker on start- 
ing and will prolong the recovery 
time. 

Capacitors. Shunt capacitors, al- 
though extremely useful for im- 
proving regulation on static loads, 
provide no benefit for minimizing 
flicker, and may in some instances 
aggravate it. Shunt capacitors 
must be switched with load to 
minimize voltage drop. Initial 
motor inrush current could be 
neutralized with shunt capacitors 
but they would have to be ad- 
justed during the starting period 
to reduce flicker. This is highly 
impractical. 

Series capacitors as flicker re- 
ducing agents are becoming in- 
creasingly popular. By neutraliz- 
ing the inductive reactance of the 
system, the line impedance can be 
reduced to just the resistive com- 
ponent. This reduces line drop for 
static loads and transient loads. 
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Series capacitors must be pro- 
tected with a bypass device in the 
event that abnormally high volt- 
ages develop. There have been in- 
stances in which shunt capacitors 
providing power factor correction 
to a large motor have been 
switched to the series connection 
on starting in order to hold up the 
starting voltage and reduce flick- 
er. 

Reduced voltage starting equip- 
ment. Reduced voltage starting 
equipment is a practical method 
for reducing motor starting flick- 
er. These starters represent a siza- 
ble investment to the user and 
should be recommended only after 
careful investigation of the start- 
ing characteristics of the motor 
and its load. Reduced voltage re- 
duces torque by the square of the 
voltage. If the difference in torque 
produced by the motor and that 
demanded by the load is low, ac- 
celeration is impeded and exces- 
sive currents may flow for long in- 
tervals. Although these starters 
decrease the magnitude of flicker, 
the frequency of flicker will be in- 
creased if the starter has several 
steps. 

Decrease the circuit impedance. 
Perhaps the most practical method 
of reducing flicker is to decrease 
system impedance. The voltage 
drop caused by a given current 
supplied through a network is in- 
versely related to the steady state 
short circuit current that would 
flow at that point during fault. 

The short circuit current is de- 
termined by network impedance. 
Factors affecting network im- 
pedance are transmission lines, 
substation and distribution trans- 
formers, primary and secondary 
distribution lines, series reactors, 
series capacitors, customer wiring 
and load. Any change in system 
impedance will effect a change in 
short circuit capacity and thus a 
change in flicker. 

Changes in individual elements 
should be considered with respect 
to the whole. Reducing the im- 
pedance of a distribution trans- 
former 50% may affect the over- 
all short circuit impedance by only 
a few per cent. Increasing con- 
ductor size for a fixed spacing 
does very little to change react- 
ance which is the predominant im- 
pedance element on widely spaced 
aerial lines. 

Distribution primary rearrange- 
ments sometimes alleviate voltage 
dip problems at a relatively low 
cost compared to other circuit im- 
provements and may also benefit 
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Fig. 1—This family of curves permits the determination of per cent 
voltage dip at transformer resulting from the starting of three-phase 
Code F motors. The dotted line shows solution of a typical problem. 
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several customers on the same 
line. 

Distribution transformers repre- 
sent a considerable portion of cir- 
cuit impedance and thus con- 
tribute a sizable component of 

total flicker. Distribution trans- 
formers are most often sized to 
running load and not starting load. 
Several advantages are realized by 
oversizing distribution transform- 
ers such as better steady state 
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regulation, lower flicker, and pos- 
sible elimination of the need of 
shunt capacitors to improve regu- 
lation. 

It is often the case that the cus- 
tomer’s wiring is the source of 
many flicker complaints. When 
the wiring was originally installed 
it was sized for connected load, 
but as the load grows the problem 
of improper wiring grows with it. 
If the wiring is, according to 
“code,” it should not be of much 
concern. 

Autotransformers. A _ relatively 
inexpensive autotransformer can 
be used to reduce dip caused by 
120-volt appliance loads on 
240/120-volt single-phase service. 
The autotransformer (a 240 volt 
reactor or balance coil with 120 
volt tap) is placed at the end of a 
three-wire single-phase distribu- 
tion secondary or at some inter- 
mediate point. In typical instances 
this has reduced flicker on a 120- 
volt circuit by 40% to 60%. 

The degree of correction is a 
function of the impedance of the 
autotransformer. The necessary 
capacity of the transformer is a 
function of the steady state un- 
balance in 120-volt load taken 
from the two sides of the neutral. 
Both of these factors must be con- 
sidered in sizing the device. The 
autotransformer should be fused 
for protection in the event of 
secondary faults. Investment in a 
lightning arrestor at the auto- 
transformer may also be justified. 

Banked secondaries. A _ great 
many utilities are finding their 
flicker problems reduced as they 
go to banked secondaries. This ef- 
fectively increases short circuit 
capacity on the secondary and thus 
reduces flicker. Secondary bank- 
ing provides better service conti- 
nuity but has other disadvantages 
which many utilities consider of 
paramount concern. 

Across the line starting. Motors 
starting across-the-line at full 
voltage have probably resulted in 
more flicker problems than any 
one single factor. Just what limits 
should be placed upon starting 
motors has been of great concern 
to both the utility and the user for 
some time. 

From a recent study, a value of 
6% voltage dip at the transformer 
terminals may be acceptable to the 
power company if it occurs no 
more than four times per hour. 
The customer must decide on how 
much dip he can tolerate and still 
have his equipment function prop- 
erly. The customer must be care- 
ful that the voltage remains suf- 

(Continued on page 145) 
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“Simple enough change 

and really cuts installation time” 

You hear comments like this quite often when the Graybar 
Specialist joins an electrical contractor on the site. 

The Graybar Specialist, backing up the salesman who 
calls, is there to work out the best installation method, to 
select equipment that’s exactly right for the job, or show 
how to get the most from a special new tool. 

He’s well qualified to make this kind of assist, too. He’s . 
had years of training on the job and by the book. Working 

Graybar Service includes: Objective rec- 
ommendations. On-the-job technical help. 
Most complete lines. Planned stocks to meet 
your needs. Expert counter service. Speedy 
handling of will-calls. 

out a better way is almost second nature to the specialist. 
And remember, he’s just one of several members of the 

Graybar electrical contractor service team. The others: the 
Graybar Field Salesman, Inside Salesman and Counterman. 
Their job is to speed your work . . . reduce your costs... 
help you build your business. 

The Graybar service team is ready to work for you. 
Call them in. 916 

GraybaR 

ELECTRIC COMPANY, INC. 

_ 420 LEXINGTON AVENUE, NEW YORK 17,N.Y. © OFFICES IN OVER 130 PRINCIPAL CITIES 



TVA tries pole setting with helicopter 

By Ogden Warner 

Knoxville, Tenn. 

@ AN EXPERIMENTAL setting of 
transmission line poles by heli- 
copter has proved successful, re- 
ports the Tennessee Valley Au- 
thority. A “preliminary evalua- 
tion” reported indications that 
future helicopters of greater lift- 
ing power may cut line construc- 
tion costs further. 

Under contract with Petroleum 
Helicopters, Inc., Lafayette, La. 
TVA used a Sikorsky S-58 Model 
B helicopter to transport and place 
69 poles and carry 29 reels of con- 
ductor cable over an eight-mile 
46,000-volt line construction proj- 
ect near the Tennessee-Mississippi 
line east of Memphis. 

Cost reduction sought 

The test was made to find out 
the possible advantages of using 
helicopters on line construction 
where rugged terrain complicates 
access and causes very high costs 
with conventional methods. 

All poles and reels were de- 
posited at a staging yard at the 
mid-point of the line. The cross- 
arms and insulators were mounted 
on the poles. The helicopter then 
lifted the poles by the free end 
above the cross-arms, carried them 
to the point where they were to be 
installed, and with the aid of a 
two-man ground crew lowered 
them into holes dug in advance. 

Total flying time for the 98 load 
trips was 10 hours and 15 minutes. 

The average haul was four miles 
for the round trip from the staging 
yard and return. 

Pole loads to 4,000 Ibs. 

When the fuel load was low and 
atmospheric conditions favorable, 
the helicopter handled some poles 
weighing as much as 4,000 pounds. 
In general, however, the load was 
limited by the rated capacity of 
the machine, which was 3,750 
pounds. 

It is believed that a helicopter 
of greater lifting capacity, which 
may be available in a year or two, 
“could be more generally adapt- 
able to transmission line con- 
struction and result in lower 
costs.” 
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Helicopter hovers over a hole with its airlift of a power pole. TVA 

made the experiment to find out the possible advantages of using this 

method in rugged terrain where access is difficult and costs high. 

This is the staging yard for the airlift of power transmission poles. 

Crossarms are assembled on poles. Weight of assembled poles in some 

instances was as high as 4,000 pounds. 
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¥, HOOK . . . preferred by linemen, 
makes it easier to engage the eye of 
the clamp to be removed. Extra-strong 
bronze 34 hook seats deep in head 
casting to prevent twisting open. 
Note, too, how yellow color assures 
hi-visibility where it counts most. . . 
at the “business end” of the stick. 

KEARNEY 

YELLOW FIBERGLAS CLAMPSTICK 

...With enclosed mechanism...added safety features 

NEW! A shotgun stick you can always see...in any light... against any 

sky...in the beam of a spotlight. 

WEW! Telltale yellow surface shows instantly if the stick is safety-clean. 

WEW! Smooth-as-silk operation...fully enclosed operating rod 

and mechanism... % hook... thumb latch. 

Kearney’s new clampstick combines the lightness, ruggedness and high 

dielectric strength of a Fiberglas pole with a slick new mechanism .. . plus an 

important bonus . . . yellow color permanently molded-in for maximum visi- 

bility. Needs no costly refinishing. 

Operating rod mechanism is fully enclosed, protected . . . prevents rod damage, 

eliminates rod servicing. Only 3 moving parts . . . nothing to bind, stick, get 

out of adjustment. Field-strips for fast, easy cleaning by removing only one 

screw. Equipped with 3% hook . . . thumb latch, safety-lock and stop. 

Non-slip grip. 

Yellow non-porous surface instantly shows soil, grease or dirt which might 

cause excessive leakage . . . wipes “safety-clean” in seconds. 

Tested for 100 kv per foot for 5 minutes. 

Available in 4’, 6’, 8’, 10’ and 12’ lengths, one-piece or hinged. 

THUMB LATCH .. . conveniently |o- 
cated on aluminum operating handle. 
Faster, easier to use with gloves. In 
latched position keeps hooks open 
while engaging clamp eye . . . pre- 
vents accidental retraction of hook. 
Sharp downward pull of handle re- 
leases latch, closes hook. Safety stop 
prevents accidental opening of hook 
while clamp is engaged. A locking 
wing screw is also provided. 

for better construction . . . safer maintenance . . . specify KEARNEY products 

4224-42 etna Avenue, St. Louis 10, Missouri 
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3 Kearney products to make the lineman’s job easier...safer! 

ADJUSTABLE HEAD JUMPER HOLDING TOOL 

a Tanti —s Aluminum alloy head is ad- 
--,, justable 30-degrees either side 

. .. Tigid in all posi- 

Gives positive control . . . 
tight grip . . . easiest handling 
of slack conductors. Enables 
linemen to maintain required 
safety clearance when working 
jumpers on difficult angles. In- 
valuable for accurately posi- 
tioning jumpers at maximum 
reach from pole... for making 
hot line splices and taps. 

Clamping screw has smooth, 
no-drag drive. Yellow Fiber- 
glas handle and plastic cover- 
ed, laminated fir, clamp-screw 
operating rod provide maxi- 
mum safety. Light weight, 
wide range . . . 6 solid to 336.4 
MCM ACSR. Pole length 
4’ or 6’. 

JUMPER CLAMP 

Extra-wide range accommo- 
dates the large conductors of 
high capacity distribution sys- 
tems... 1,192.55 MCM ACSR 
or 1,300 MCM stranded to 6 
solid. Jumper cables up to 4/0 
15,000 volts fit in the T-bolt 
terminal . . . without disassem- 
bly for installation. The alum- 
inum alloy head will carry 400 
amps. Maximum safety is 
assured by a yellow Fiber- 
glas handle over the plastic 
covered, laminated fir, clamp- 
screw operating rod with 
colored-coded, non-slip grip- 
ping area. Light weight .. . 
only 4 pounds. 

COMPRESSION FERRULE ALUMINUM GROUNDING SETS 

The only “dead” or de-energized circuit is a grounded 
circuit. Get safe cable connections . . . less weight . . . 
with this family of grounding clamps for aluminum 
grounding cable. Ferrules are compressed onto the cable 
with the WH-1 or WH-2 hydraulic tool . . . threaded into 
the frame . . . locked with a jam nut. Take 600 volt alumi- 
num grounding cable up to 4/0. Single grounding clamps 
and 2-, 3-, or 4-clamp cluster sets available in two sizes 
with ranges from 8 solid to 666.6 MCM ACSR or to 2”- 
diameter. Jaws of flat face clamp open 1.5”. 

for better construction . . . safer maintenance . . . specify KEARNEY products 

JAMES R. KEARNEY CORPORATION 

4224-42 Clayton Avenue, St. Louis 10, Missouri 

PLANTS AT: ST. LOUIS © FAYETTEVILLE, ARKANSAS © SHENANDOAH & CLARINDA, 10WA © GUELPH, ONTARIO, CANADA 
so! 



New utility equipment 

Hunt-Pierce aerial lift 

A new line of aerial lifts with ad- 
vanced design, construction and per- 
formance features has been an- 
nounced by Hunt-Pierce Corp., 59 
Meadow St., Milford, Conn. Designed 
for a wide variety of utility, munici- 
pal and industrial overhead opera- 
tions, the new Servi-Lift units re- 
quire no outriggers and may be 
mounted on vehicles as small as 1-ton 
trucks. 
Two standard models are available, 

one with 36-foot working height, the 
other with 40-foot working height. 
Both models are canopy mounted on 
an “H” frame which leaves deck and 
compartment space clear and permits 
mounting with minimum modifica- 
tions on any standard or existing 
body. 
stabilizer (3-inch diameter steel) pro 

vides complete stability for lift op- 
eration, even with the truck in mo- 
tion. 

The entire Servi-Lift structure, 
which includes crow’s nest, upper 
boom, lower boom, and turret arm, 
is built of fiberglass for exceptional 
strength and maximum insulation. 
Primary power source is a stand- 

ard commercial electric generator 
(3500 watt a-c, 220 volt nominal out- 
put, 3 phase, four wire) driven by 
auxiliary motor or by the truck en- 
gine. Normal lift operations use only 
half the generator output. 

Write U-1001 on reply card, pg. 17. 

Alcoa loop deadend clip 

A new loop deadend clip intro- 
duced by Aluminum Company of 
America, 1501 Alcoa Bldg., Pitts- 
burgh 19, Pa., affords greatly in- 
creased installation convenience as a 
result of a U-bolt which rotates 90 
degrees. 

The new clip, Catalog 2412, need 

ELECTRICAL SOUTH for OCTOBER, 

The Hunt-Pierce torsion-bar 

never be disassembled for installa- 
tion. Thus the difficulties that line- 
men have had installing earlier loop 
deadend clips, loose parts, requiring 

a troublesome, time-consuming, pole- 
top reassembly of clamp components, 
have~been eliminated by the new de- 
sign. 

The new clip replaces the familiar 
catalog 412 type and its modifications. 
It was designed for use on ACSR 
(aluminum conductor, steel rein- 
forced) in a range of most-used sizes 
—#4 through 1/0—and for stranded 
aluminum conductor of comparable 
diameter. It may be used on loops 
formed over either spools or thim- 
bles. 

Write U-1002 on reply card, pg. 17. 

Rugged strain insulator 

A new rugged strain insulator 
that cuts dead-ending costs is being 
produced at the Lisbon, Ohio, Thomas 
Works of Delta-Star Electric Division, 
H. K. Porter Co., Inc., 2437 Fulton St., 
Chicago 12, Ill. For use on power 
lines of up to 12.47 kv, the new unit 
cuts over-all costs by as much as 40 
per cent. 

One rugged insulator can be used 
to do the work of two conventional 
6-inch.or one 10-inch unit without . 
fear of cross-arm or pole top burn- 

ing. This allows a large Saving on 
initial cost since the rugged strain 
insulator costs only slightly more 
than a conventional 6-inch unit. In- 
Stallation costs are also cut because 

1960 

*Trademark 

NEY, 
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SAFETY SUPERVISOR 

“We Safety ~— _—_ 

at any piece of equip- 

ao from the safety ange. 

‘‘Fanner Superforms: 

Sure, they are safer for our 

linemen to handle. Not ao 

wieldy ...no tools require 

for dead-line application
 i. 

easily controlled with hot- 

line tools . . . ends are care- 

fully machined to prevent 

rubber-glove puncturing 

_, safer than straight wi
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and aluminum ribbon. : 

Everywhere, Safety yt 

gineers, the men who guar 

the safety of people, have 
a 

good word for Superforms. A-1583A 
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ARMOR RODS... 
Protect long-span T&D 
lines at supports 

LINEGUARDS... 
Protect short-span T&D 
lines at supports 

PATCH RODS... 
Repair damaged conductors 

TAP ARMOR... 
Protects conductor at 
tapping points 

FANNGRIPS... 
For dead-ending strands 
and conductors 

FANNSPLICES... 
Join two ends of conductor 
wire 

PLASTIC PRODUCTS... 
For conductor surface 
protection 

FANNER 
The Fanner Manufacturing Co 

Brookside Park—Cleveland 9, Ohio T ) T 



L-M's revolutionary new Electronic 
Control mounts at a convenient 
height on mounting frame or ijine 
pole. Available for both Types RE 
and WE 3-phase reclosers. You 
have famous L-M protection for your 
system with maximum flexibility: to 
560 amperes continuous, in voltage 
ratings 2.4 through 14.4 kv, with in- 
terrupting capacity to 12000 amps at 
4.8 kv, 10000 amps at 8.32 kv and 8000 
amps at 14.4 kv. 

Now 

~New L-M Electronic Control Adds: 

® Greater control flexibility—minimum trip current, num- 

ber of operations to lockout, number of fast and retarded 

operations and time-current characteristics field-changed 

without untanking or interrupting service. 

@ Greater Application Flexibility—the basic Electronic 

control is complete with all control possibilities built in 

except optional ground trip. All possible protection is con- 
tained in one unit. 

© Complete test-ability—control may be tested with 120 

volts AC with very low current. 

® Ground Level Operation—Control panel may be 

mounted independent of recloser. 

® Simplified Coordination—L-M Electronic control offers 

special operating characteristics apart from time-current 

characteristics presently offered. 
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L-M’s New Electronic Control Provides 

Greater Flexibility For Reclosers 

Relay, System Protection and Substation Engineers will find that the new Type 

RE and WE Reclosers offer the ultimate in coordinated system protection. 

by N. K. DELANEY 

Product Manager, 

Switchgear and Capacitors 

Line Material Industries 

Oil Circuit Reclosers as developed by Line Material some years 
ago have been universally accepted as tremendously efficient, 
cost-saving protection for distribution lines and substations. 

One reason for L-M’s outstanding leadership in reclosers has 
been the L-M-developed hydraulic control, which is extremely 
dependable, and well accepted. 
Today Line Material announces another revolutionary new 

engineering development—the L-M Electronic Control. 
The Electronic control consists of a solid-state transistorized 

sensing and control device: time-delay relays for resetting and 

reclosing ; provisions for ground current tripping; test and con- 
trol switches; and plug-in components to provide for changing 
time-current curves and sequences without service interruptions. 
The L-M Electronic control provides greater flexibility, greater 
accessibility, and a wider choice of time-current curves than 
have been available even with L-M’s outstanding hydraulic 
control. 

Now Get Electronic Coordination 

Get complete details on this outstanding improvement by Line 
Material in automatic line protection. Ask the L-M Field Engi- 
neer for Product Information Bulletin CR1 WE, and ideas on 
how you can take advantage of this remarkable new develop- 
ment in oil circuit reclosers. Call the nearest L-M office; or 
phone or write Line Material Industries, Milwaukee 1, 
Wisconsin. In Canada: CLM Industries, McGraw-Edison 
(Canada) Limited, Toronto 13, Canada. 

© LINE MATERIAL Industries 

McGRAW-EDISON COMPANY 

Recloienrs, Sectionalizers, and Oi! Switches 

MeGRAW? 

EDISON 

DISTRIBUTION TRANSFORMERS - RECLOSERS, SECTIONALIZERS AND OIL SWITCHES - FUSE CUTOUTS AND FUSE LINKS - LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS - CAPACITORS - REGULATORS - OUTDOOR LIGHTING « LINE CONSTRUCTION MATERIALS + PORCELAIN INSULATORS - FIBRE PIPE & CONDUIT 



only one insulator is installed in 
place of two. 

Further reasons for the cost cut- 
ting include the insulator’s new tubu- 
lar contour, which practically elimi- 
nates fissure during handling. Impact 
forces are spread over the entire 
body instead of on a single porcelain 
projection. During hot line construc- 
tion on nearby equipment, the rug- 
ged strain insulator lends itself to 
easy covering due to its smaller 
diameter. 

Write U-1003 on reply card, pg. 17. 

Anaconda transmission system 

An economical electrical transmis- 
sion system employing insulated con- 
ductors and plastic spacers has been 
introduced by Anaconda Wire & 
Cable Co., Dept. EFL, 25 Broadway, 
New York 4, N. Y. Designated Span- 
way, the new system consists of one 
to three phase conductors, messenger, 
and Spanway spacers, and is capable 
of carrying conductors up to 400 Mcm 
and voltages up to and including 
15 kv. 
Conductors are hard-drawn strand- 

ed aluminum, covered with weather- 
resistant black polyethylene. The 
standard messenger is 5/16-inch 30 
per cent extra high strength Copper- 
weld steel. Other messenger sizes can 
be supplied as required. 

The spacers, molded of an acrylic 

ALWAYS 

“UNDER 

CONTROL” 

OVER 20 YEARS OF 

EXPERIENCE IS THE REASON 

MODEL 5940-1 
TUBELESS 

EEI-NEMA 

VansNwitch 
DIiVISItown 

PLEY COMPANY. INC MIDDLETOWN CONN 

plastic with high resistance to weath- 
ering and tracking, hold the phase 
conductors in a 6-inch triangular 
configuration supported from _ the 
messenger. Each spacer also acts as 
an insulator and so reduces the con- 
ductor covering thickness necessary 
to prevent voltage breakdown. 

The compact, lightweight spacer 
features low leakage and high corona 
levels when exposed to wet atmos- 
pheric conditions. The single size, 
approximately 734 x 13 inches, may 
be used for 5 kv to 15 kv installa- 
tions. 

Write U-1004 on reply card, pg. 17. 

L-M oil circuit reclosers 

Two new oil circuit reclosers, 
among the first known to feature 
electronic control, are now offered by 
Line Material Industries, 700 W. 
Michigan St., Milwaukee 1, Wis. 
Designated Types RE and WE, the 
new reclosers embody all the advan- 
tages of previous reclosers and pro- 

vide increased flexibility and ease 
of installation, testing, and adjusting. 
Type RE reclosers are rated 400 am- 
peres continuous and can interrupt 
up to 4000 amperes at 144 kv. 
Type WE reclosers can carry 560 am- 

peres continuously and interrupt up 
to 8000 amperes at 14.4 kv. 

Both reclosers feature choice of 
two fast and four retarded time-cur- 
rent curves which can be employed 
in a. sequence consisting of one, two, 
three, or four operations to lock-out. 
Minimum-trip settings range from 
100 to 1120 amperes and different re- 
closing intervals can easily be ob- 
tained. Ground-fault tripping can be 
provided for currents down to 50 
amperes. 

Types RE and WE reclosers can 
clear fault currents in 2% cycles or 
less over most of their operating 
ranges. 

Write U-1005 on reply card, pg. 17. 

500-kva pole transformers 

Three 500-kva distribution trans- 
formers designed by the Westing- 
house Electric Corp., Box 2278, Pitts- 
burgh 30, Pa., were shipped to a 
shopping center in Houston, Tex., 
recently. 

An extension of the higher kva line 
of distribution transformers, these are 

among the first pole-type units of this 
rating to be shipped in this country. 
The transformers will be installed 
on a rack to avoid the expense of 
constructing a ground-type substa- 
tion. These new 500-kva transformers 
were designed to provide lower elec- 
trical losses which will result in a 
definite operating cost advantage 
over most older substation designs. 

Write U-1006 on reply card, pgi/17. 

Holan power derrick 

A new  corner-mounted power 
derrick, designed especially for work- 
ing in narrow streets, alleys and con- 
gested areas, is being manufactured 
by Holan Corp., 4100 West 15th St., 
Cleveland 35, Ohio. 

Engineered as a complete unit to 
avoid body and derrick stresses, the 
new derrick, known as the 7500, has 
a horizontal sweep of 110 degrees to 
permit boring and pole-setting behind 
and to the curbside of the truck. 
Holes up to 30 inches in diameter can 
be bored as deep as 8 feet without 
using an auger extension, and 12-foot 
holes can be bored with an auger 
extension. 
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“Superforms* help me 

keep lines in service’ 

. .» DISTRIBUTION ENGINEER 

“To me, the word ‘Super-
 

formed’ means a number of 

plus values: 

“* Service continuity to 

keep our customers sat
isfied 

low maintenance costs 

; : ‘ in short, greater d
epend- 

ability and savings.” 

Everywhere, Distribu- 

tion Engineers . - - the men 

technically re. age~ vet ed 

} ustomer lt . 

south : . acclaim 
Fanner 

Superforms. 
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‘PROTECTIVE TWIST”’ 

ARMOR RODS... 
Protect long-span T&D 
lines at supports 

LINEGUARDS... 
Protect short-span T&D 
lines at supports 

PATCH RODS... 
Repair damaged conductors 

TAP ARMOR... 
Protects conductor at 
tapping points 

FANNGRIPS... 
For dead-ending strands 
and conductors 

FANNSPLICES... 
Join two ends of conductor 
wire 

PLASTIC PRODUCTS... 
For conductor surface 
protection 

FANNER 
The Fanner Manufacturing Co 

Brookside Park—Cleveland 9, Ohio 
) f 
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The derrick 1s mounted on the left 
hand side of the body, but right hand 
side mounting is available. A unique 
semi-automatic locking device for the 

earth borer allows the borer to be 
moved by the extendible boom or 
locked for storage at the end of the 
main boom. When finishing boring, 
the operator merely retracts the 
boom and the borer automatically 
locks itself onto the main boom. 
When the extendible boom is needed 
again, it moves out free of the earth 
borer. 

The 7500 has an up and down feed 
pressure ranging from 3600 to 5400 
pounds approximately twice that of 
modern corner derricks, and will 
handle any derrick suspended digger. 
It is the only corner derrick capable 
of handling Holan’s powerful 3-speed 
Series 5400 Earth Borer. 

Write U-1007 on reply card, pg. 17. 

Hydraulic aerial bucket lift 

Pitman Manufacturing Co., Grand- 
view, Mo., has developed a low-cost, 
all-hydraulic fiberglass aerial bucket 
that lifts men as high as 40 feet to 

work without exertion or danger. 
This unit, the Pitman Pelican, con- 
sists of a rotating boom and bucket 
with dual controls. The entire tele- 
scoping section of the boom, as well 

960 

E
W
 

ag oe 

POLE-MOUNT 

TENSIONER 

Now...PENGO 
4000 Tensioner 
Takes Conductor to 
336,500 cm-ACSR 
or 397,500 cm-AAC 
—Tensions to 1,000 
Pounds! 

Here’s a bullwheel tensioner you 
can carry in every line truck! It 
features two 18 inch neoprene 
lined bullwheels. Tru-Stop disc 
brake — yet weighs so little it’s 
truly portable. 

Two men can easily place the 
4000 PM against the pole, attach 
it (chains and wing-nut tightener 
are permanently attached to ten- 
sioner), and start stringing in a 
matter of minutes. Conductor can 
be payed off any suitable reel 
stand. A collapsible reel attached 
to a winch shaft makes a practical 
puller, although any type of 
power previously used for pulling 
can be used. 

TENSION WIRE STRINGING 
is the safe, economical modern 
way to string distribution and 
transmission lines. Why not get 
the facts? Write for new PENGO 
catalog TSE-1 for full data on the 
world’s largest, most complete 
line of tension stringing equip- 
ment. Please address Dept. 33. 

5 Bey pj PETERSEN 
Ri B/ ENGINEERING CO., INC. < 

= 460 Kifer Road 
Santa Clara, California 

Phone: AXminster 6-7712 
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as the bucket, is fiberglass for elec- 
trical safety and has a capacity of 
300 pounds. 
An operator simply steps into the 

bucket, with whatever tools he needs 
for the job. Convenient controls on 
the bucket’s rear lip sends him aloft 
in seconds. The boom revolves 360 
degrees in either direction, elevates 
to 75 degrees above horizontal, and 
extends to maximum reach in less 
than a minute. 

These movements are simultane- 
ous or individual, with the operator 
in eomplete control at all times. The 
bucket levels itself hydraulically as 
boom elevates. Dual controls on the 
truck also control rotation, elevation 
and extension simultaneously. 

Write U-1008 on reply card, pg. 17. 

Compression tap connectors 

Penn-Union Electric Corp., 315 
State St., Erie, Pa., announces the 
addition of a complete line of spacer 
type compression tap connectors of 
the “H” frame design for cable sizes 
from #6 solid through 400 MCM 
stranded aluminum or copper cable. 

These compression fittings use the 
conventional “O” and “D” compres- 
sion dies up through 4/0 stranding. 
They utilize a new die size “N” from 
4/0 through 400 MCM stranded 
cable. All popular sizes feature a 

double - tabbed reversible design 
which permits the connectors to be 
reversed for flexibility between run 
and tap size requirements. This also 
accomplishes a major reduction in the 
stock requirements needed. 

All connectors are made of high 
conductivity EC grade aluminum 
extrusions assuring cool running con- 
tacts. For easy crimping, high effi- 
ciency contacts and protection to the 
run conductor, all conductors are 
fully annealed. 

Heavy chamfering at cable open- 
ings and the use of full length tabs 
also assures additional protection to 
the main cable and the inhibitor. 

All connector grooves are cleaned 
of aluminum oxides, then inhibited 
with Penn-Union’s non-running, non- 

Fresh Air... heated 

fresh air in one 

portable unit! 

®@ 10° to 96° temperature rise e 
® Propane or Butane fuel 
®@ 10’ L.P.G. hose standard accidents. 

Order through your favorite distributor. 
WRITE FOR ILLUSTRATED BROCHURE SHOWING ALL MoPeCo MODELS. 

® Safe fresh air blown into 
—— at all times. 

and oxygen deficiency | 

rubber-irrating Cual-Aid and the en- 
tire connector packaged in a printed 
sealed polyethylene bag for pres- 
ervation of the oxide-free contact 
surfaces. 

The use of a spacer permits the 
recommendation of this connector 
with copper, aluminum or ACSR. 

Write U-1009 on reply card, pg. 17. 

High-voltage a-c test set 

Multi-Amp Electronic Corp., 465 
Leigh Ave., P. O. Box 217, Union, N. 
J., has developed a variable high- 
voltage a-c test set for making dielec- 
tric strength measurements. It is an 

addition to the company’s line of 
testing and calibrating equipments. 

Designed to provide up to 40 kv, 
the set can be used as a power sup- 
ply for tests to be made in accord- 
ance with ASTM Specifications D-149 
and Federal Specifications LP-406, 
Method 4031. Some specific tests are 
checking transformer oil, electrical 
tape, rubber blankets, sheet laminates 
and lineman’s gloves, as well as 
“hi-poting” generators, motors, trans- 
formers, and other apparatus. 

This self-contained set includes 
controls, oil test jig, and metering. 
Output control has synchronous-mo- 
tor drive to increase the output at a 
rate of 1000 volts per second until 
breakdown occurs. Manual control 
is provided for other rates of voltage 
rise or constant-voltage operation. 
The built-in oil test jig has a re- 
movable cup with 1-in. diameter elec- 
trodes spaced 0.1 in. apart. Other 
jigs can be supplied as plug-in inter- 
changeable units. A cable connection 
can be made for external testing. 

Write U-1010 on reply card, pg. 17. 

Tri-Unit voltage regulator 

A new concept in voltage regulat- 
ing equipment, called the Pole Star 
Tri-Unit Regulator, has just been in- 
troduced by Pennsylvania Trans- 
former Division, McGraw-Edison Co., 
Box 330, Canonsburg, Pa. 

The new Tri-Unit Regulator con- 
sists of three well-known standard 
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Specially designed for use as a combina- 

tion surface raceway and flush-mounting 

fluorescent fixture support. Completely 

enclosed from outlet box to fixture to 

eliminate the clutter of external conduc- 

tors, this system also protects the wiring 

from physical damage. It’s simple “‘slot- 

up” design makes it easy to install... 

easy to wire. 

4 tops; Write for our ' N atid city 
product bulletin g-2. J 
“STEEL CITY lighting supports 
(Kindorf channel type).”’ ¢ ‘ 
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Kindort 

designs for 

fluorescent 

lighting 

support 

SIMPLEX
 SY STEM 

A fluorescent fixture support system only, its channel 

is applied slot-side down, and is not intended for use 

as a raceway. This system combines economy of 

investment with maximum strength and rigidity. It is 

easy to install and fixtures may be attached, or 

relocated, without lowering, or otherwise disturbing 

the basic channel assembly. 

designed by electrical engineers 

made by a leading electrical manufacturer 

for the electrical trade. 

Mi §=6products of 

STEEL CITY 

ELECTRIC COMPANY 

PITTSBURGH 33, PA, 



distribution-type Pole Star regulators 
—each a fully-automatic, self-con- 
tained unit—combined in a single 
tank. All necessary interconnections 
between phases are self-contained. 
The unit can be equipped with bush- 
ings for open-wire line connection, 
or a terminal compartment for cable 
connection. 

The new regulator provides the 
economic and operating advantages 
of independent phase _ regulation, 
compared to regulation with three- 
phase gang control. At the same 
time, there is the simplicity and econ- 
omy of three-phase installation, 

Capacities available are based on 

PRECISION “MULTIPLEX"— 

ONLY $12.70 
Your volume orders for nearly 400,000 fail- 
ae Precision controls have cut our costs. 
ou save with a price that puts Precision 

on every pole. e new Multiplex is all 
a but costs less than untried con- 

‘ols. 
Guaranteed — backed by more field-service 
than high priced controls. 
Failproof — embodies the original Precision 
2-component circuit, field proven on nearly 
400,000 installations. 
Convenient — smallest, simplest quality con- 
trol made; fits all NEMA heads. 
Write or wire for quantity di 
$12.70 Multiplex Controls - today. 

PRECISION 
MULTIPLE CONTROLS 

Pioneers in Automated Lighting Control! 
233 Chestnut Ridgewood, N. J., U.S. A. 

ats on 
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the tri-unit combinations of all 
standard single-phase Pole Star Reg- 
ulators. Voltage ratings are 15 kv 
and below. Regulation is plus and 
minus 10 per cent in 32 steps of % 
per cent. 

Write U-1011 on reply card, pg. 17. 

Compact substation unit 

A new, economical approach to 
substation planning has been intro- 
duced by Allis-Chalmers Manufac- 
turing Co., 938 S. 70th St., Milwaukee 
1, Wis., to provide improved service, 
maximum flexibility and safety, and 
minimum maintenance. 

The compact, new Regu/Tran as- 
sembly consists of three single-phase 
regulators directly mounted on a 

three-phase power transformer with 
a by-pass switch located above each 
regulator. 

This simplified arrangement gives 
single-phase regulation with three- 
phase unit assembly. As a result, the 
Regu/Tran unit conserves valuable 
substation space by requiring only 
one low-cost concrete pad for mount- 
ing the entire assembly. In addition, 
it offers flexibility through single- 
phase regulation to substations hav- 
ing outgoing feeder handling single- 
phase loads on all three phases. 

Write U-1012 on reply card, pg. 17. 

Kearney jumper holding tool 

A new yellow fiberglass jumper 
holding tool recently announced by 
the James R. Kearney Corp., 4236 
Clayton Ave., St. Louis 10, Mo., fea- 
tures an adjustable aluminum-alloy 
head which can be positioned 30 de- 
grees either side of center. The ad- 
justable head provides better control 
and easier handling of slack con- 
ductors. 

With the new tool, linemen can 
more easily maintain the required 
safety clearance when working on 
jumpers at difficult angles. Jumpers 
can also be more accurately posi- 
tioned at maximum reach from the 
pole when making hot line splices 
and taps. Maximum safety is pro- 

vided by a yellow fiberglass handle 
and a plastic-covered laminated fir 
operating rod. 

Pole is tested to withstand 75 kv 
per foot for 5 minutes. Clamp screw 
has smooth, no-drag universal drive. 

Write U-1013 on reply card, pg. 17. 

Jasper steel screw anchors 

Power-installed, steel screw an- 
chors are now available from Pieper- 
Lillard Division of Jasper Blackburn 
Corp., 1525 Woodson Rd., St. Louis 
14, Mo. An assembled screw anchor, 
galvanized steel anchor rod and guy- 
wire eyenut compose a unit. 

Four sizes of anchors are available 
for installing in all but very rocky 
and hard-pan soils. Average instal- 
lation time is less than 10 minutes. 

The Pieper-Lillard line also in- 
cludes dome-plate anchors for heavy 
distribution and transmission struc- 
ture guying. These new dome-plate 

anchors are self-seating to prevent 
creep, and are available with or with- 
out clipped corners. They are ex- 
tremely strong, yet light weight for 
easy handling and installation. 

Write U-1014 on reply card, pg. 17. 

Use the handy, postage-paid 
card on page |7 to obtain ad- 
ditional information on these 
products. 
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FLEXIBILITY 

i eee 

AS A MAIN DISCONNECT 

Oo 

AND NOW: 100 amp 2-POLE 

THAT TAKES ONLY 

2 SPACES 

Now ... the EQ-P 2-pole 100 amp circuit 
breaker is available to make the Uni-Pak load- 
center even more flexible than ever. It is the 
first and only plug-in 100A 2-pole that takes up 
only two pole spaces! 

I-T-E plug-in circuit breakers plus the I-T-E 
Uni-Pak give you the best and most flexible 
loadcenter line available today. Dual rated Uni- 
Pak loadcenters plus the 100A 2-pole allow you 
to convert the economical main-lugs-only load- 
center to a single main disconnect. In addition, 
the space saving EQ-P 100A 2-pole allows you 
more branch circuit space. 

For additional information, write I-T-E Cir- 
cuit Breaker Company, Walker Division, 125 
Bennett Street, N. W., Atlanta 9, Ga. Ask for 
Bulletin NI-100. 

WALKER DIVISION 

@) I-T-E CIRCUIT BREAKER COMPANY 
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By Walter R. Stone 

This article should be especially 
helpful to the following readers: 

Electrical Contractors 
Electric Utilities 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 

@ SOME CONTROL circuits carry 
the main load current—the switch 
loop of a light, of a group of lights, 
or of a small motor, for instance. 
The Code rules for conductor 
overcurrent protection are in no 
way modified for this type of 
“control” circuit. Most circuits re- 
ferred to as control circuits, how- 
ever, are of the type which do not 
carry the main load current. A re- 
mote control circuit is by defini- 
tion (Article 100) “Any electrical 
circuit which controls any other 

circuit through a relay or an 
equivalent device.” 

Section 430-71 of the Code modi- 
fies the general requirements 
listed in Part A of Article 430 for 
motors insofar as these rules apply 
to motor control circuits. In order 
to indicate clearly that such modi- 
fication applies only to control 
circuits which do not carry the 
main load current, a fine print 
note following the section further 
defines a control circuit as fol- 
lows: 

“The control circuit of a control 
apparatus or system is the circuit 
which does not carry the main 
load current, and by means of 
which the electric signals directing 
the performance of the controller 
are transmitted.” Section 430-72 
then indicates that control circuits 
are considered sufficiently pro- 
tected “ ... by the branch-circuit 
overcurrent protective devices un- 
der any of the following condi- 
ae as 

a 

Re 

“(1) Where the rating or setting 
of the branch-circuit overcurrent 
device is not more than 500 per 
cent of the carrying capacity of 
the control-circuit conductors. 

“(2) Where the controlled de- 
vice and the point of control (start 
and stop buttons, pressure switch, 
thermostatic switch, etc.) are both 
located on the same machine and 
the control circuit does not extend 
beyond the machine. 

““(3) Where the opening of the 
control circuit would create a haz- 
ard; as for example, the control 
circuit of fire-pump motors, and 
the like.” 

A reference in Section 430-72 is 
made to Exception No. 5 in Sec- 
tion 240-5. This Exception No. 5 
permits the 500 per cent factor to 
apply to any remote control circuit 
provided that the branch-circuit 
overcurrent protective device is 
not of the “ ... so-called time-lag 
type ... ” and provided further 
that the rules in Article 725 are 

Code test questions 

1. For a stationary motor of % 
horsepower or less, which is nor- 
mally left running, and which is so 
constructed that it cannot be dam- 
aged by overload or by failure to 
start, the branch circuit fuse may 
serve as the means for starting 
and stopping. True or false? 

2. A portable motor of 4% hp or 
less is permitted by the Code to 
be started and stopped by means 
of an attachment cap and re- 
ceptacle. True or false? 

3. Although an auto-transform- 
er type motor starter is required 
to have a running position and a 
starting position, it is not required 
to have an off position. True or 
false? 

4. The point or plate on a motor 

starting rheostat on which the arm 

rests when in the starting position — 

shall have no electrical connection 

with the resistor. True or false? 

5. Motor starting rheostats shall 

be so designed that the contact 
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arm can be left on intermediate 
segments. True or false? 

6. Conductors of motor control 
circuits shall be considered as be- 
ing properly protected by the 
branch-circuit overcurrent device 
where the rating or setting of this 
device does not exceed: 

(a) 300 per cent of the carrying 
capacity of the control circuit con- 
ductors. 

(b) 400 per cent of the carrying 
capacity of the control circuit con- 
ductors. 

(c) 500 per cent of the carrying 
capacity of the control circuit con- 
ductors. 
Which is correct? a? b? or c? 
7. Motor-starting rheostats for 

direct-current motors shall be 
equipped with automatic devices 
which will interrupt the supply 
before the speed of the motor has 
fallen to less than: 

(a) one-half its normal value. 
(b) one-third its normal value. 
(c) one-fourth its normal value. 
Which is correct? a? b? or c? 
8. Adjustable-speed motors that 

are controlled by means of field 
regulation, unless designed for 
such starting, shall be so equipped 
and connected that they cannot be 
started: 

(a) under high resistance field. 
(b) under weakened field. 
(c) under d-c field. 
Which is correct? a? b? or c? 
9. Unless under the manual con- 

trol of a qualified operator, or un- 
less the speed is limited by means 
of the connected load, speed-limit- 
ing devices shall be provided for: 

(a) series motors. 
(b) split-phase motors. 
(c) induction motors. 
Which is correct? a? b? or c? 
10. Controllers for motors of 

over 50 hp: 
(a) may be of the general-use 

type rated in amperes. 
(b) are required to be rated in 

amperes. 
(c) are required to have horse- 

power ratings. 
Which is correct? a? b? or c? 
Correct answers will be found 

at end of article on page 143. 
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606—4” x 2” 
Thru-the-Wall box 

451—3 x 2” Switch box 
2%" deep ‘'Q”’ clamp 

258—41l1 16 Square box 
24" deep 

190—4” Square box 
142” deep 

A box for 

1802—No thread 
idt=dleMolelalal-ren cele 

1902—E.M.T 
compression type connector 

2022—Small 
set screw type coupling 

2141—Non-metallic 
or Lell-Moelslaliadelg 

Raco has the most versatile and com- 
plete line of roughing-in material you'l| 
find anywhere. Shown here are some 
representative products of our exten- 
sive line. One thing is sure—whatever 
size, whatever type of box or fitting 
you require, Raco has it. 

Aurora, Illinois 

compression type coupling 

2202 

ALL-STEEL EQUIPMENT 

7 
i— 

} ’ \ eae 
1 

| 
- 

| 

i 

~— \ 

425—3 x 2” Switch box 
2” deep Griptite 

272—Concrete box 
3” deep 

125—4” Octagon box 156 
1'2" deep l 

4” Octagon box 
“ deep N clamps 

every job...’ 

1922—E.M.T VR be? -| 
Entrance cap 

Angle squeeze connector 
90° two-piece type 

2002—Smaill 
set screw type connector 

And, of course, when it comes to 
quality, anyone who has used Raco 
roughing-in materials will tell you, 
“there are none finer’. 

Write for new catalog on Raco fittings. 
No obligation, of course. 

INC. 
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FACTORY CONNECTIONS. [R._JW_[B; 
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T a THERMOSTAT 

| © DIFFERENTIAL 
| PRESSURE SWITCH 
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@ LOW PRESSURE 
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Fig. 1—Whether control disconnect is supplied by a separate source or 
by tapping ahead of the motor disconnect, it should be adjacent to the 
motor disconnect as shown here for a typical installation. 

not violated for remote-control, 
low-energy power, low-voltage 
power, and signal circuits. 

However, since the exception in 
Section 430-72 is an exception to 
Excepticn No. 5 in Section 240-5, 
and since the time-lag feature is 
not mentioned in Section 430-72, 
there is no rule against motor- 
control circuits being protected by 
branch-circuit overcurrent devices 
which are 500 per cent of the 
rating of the control conductors 
even if such branch-circuit over- 
current devices are of the time- 
lag type. 

It is permissible, therefore, to 
protect a motor-control circuit 
having No. 12 conductors with a 
branch-circuit overcurrent device 
rated at not more than 100 am- 
peres. If the branch-circuit over- 
current device exceeds 500 per 
cent of the carrying capacity of 
the control conductors, then the 
control conductors must be pro- 
vided with their own overcurrent 
devices unless the motor drives a 
fire pump or similar device or un- 
less the controlled device and the 
point of control are both located 
on the same machine. In the latter 
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case, although not required by the 
Code, overcurrent devices for the 
control conductors should be in- 
stalled in any case where the 500 
per cent factor is exceeded. 

Mechanical protection 

Mechanical protection for con- 
trol circuits is required by Section 
430-73. This section requires that 
all control conductors outside of 
the control device enclosure be 
protected by a raceway or equiv- 
alent protection if damage to the 
control circuit would constitute a 
life or fire hazard. Section 725-17 
requires such circuits under such 
conditions to be installed in con- 
duit, EMT, or Type MI cable or to 
be provided with equal protection. 

A fine print note following Sec- 
tion 430-73 recommends that con- 
trol circuits be so connected that 
an accidental ground would not 
start the motor. Some inspectors 
would like to see this recommen- 
dation become a Code require- 
ment. There is no question about 
the danger of motor installations 
which could result in accidental 
starting. Fortunately, however, 
this type of accident resulting 

ELECTRICAL SOUTH for OCTOBER, 

from this cause is very rare. 
The control circuits are re- 

quired by Section 430-74 to be dis- 
connected from all sources of sup- 
ply when the disconnecting means 
is in the open position. This sec- 
tion permits two separate discon- 
necting means to be used—one for 
the motor and one for the control 
conductors. If two are used, how- 
ever, they should be grouped side 
by side. See Figure 1. 

Paragraph (b) of Section 430-74 
requires any control transformer 
which is located within the con- 
troller to be connected to the load 
side of the disconnecting means. 

Suitable controllers 

All motors are required to be 
provided with suitable controllers. 
Article 100 defines a controller as 
“A device, or group of devices, 
which serves to govern, in some 
predetermined manner, the elec- 
tric power delivered to the ap- 
paratus to which it is connected.” 
To this general definition of a con- 
troller, Section 430-81(a) adds the 
following special definition of a 
motor controller: “For the pur- 
pose of this Article, the term ‘con- 
troller’ includes any switch or de- 
vice normally used to start and 
stop the motor.” 

Stationary motors of % horse- 
power or less which cannot be 
damaged by overload or failure to 
start are permitted by Section 
430-81(b) to be controlled by the 
branch-circuit overcurrent device. 
I personally do not recommend 
this practice, especially where the 
overcurrent device is a fuse. The 
insertion and removal of a fuse for 
starting and stopping a motor is 
amateurish to say the least. The 
Code permits this only for such 
motors which are normally left 
running, but it is poor practice in 
any case. 

Portable motors not exceeding 
1% horsepower are permitted by 
Paragraph (c) of this section to be 
controlled by an attachment cap 
and receptacle. Most motors, for- 
tunately, are usually provided 
with a start-and-stop switch by 
the electrician if a built-in switch 
is not provided by the manufactur- 
er. (Although I do not personally 
know of any accidents resulting 
from controlling motors in this 
manner, I do know of a couple of 
cases of severely burned wrists 
where cords shorted when attach- 
ment caps and receptacles were 
being used to turn off heating ap- 
pliances.) 

Section 430-82 states, “Each 
controller shall be capable of 
starting and stopping the motor 
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which it controls, and for an 
alternating-current motor shall be 
capable of interrupting the stalled- 
rotor current of the motor.” 

Horsepower ratings 

Section 430-83 requires all mo- 
tor controllers to have a horse- 
power rating at least equal to the 
horsepower rating of the motor 
which it controls except as fol- 
lows: 

(1) A stationary motor of 2 
horsepower or less and 300 volts 
or less may be controlled by a 
general-use switch with an ampere 
rating of at least twice the full- 
load ampere rating of the motor; 
or, on a-c circuits, by an a-c gen- 
eral-use snap switch where the 
motor full-load current rating 
does not exceed 80 per cent of the 
current rating of the switch. (The 
a-c/d-c snap switches cannot be 
used for this purpose.) 

(2) A circuit breaker rated in 
amperes only is permitted to be 
used as a motor controller. 

(3) Controllers on sealed her- 
metic-type refrigeration compres- 
sor motors are required to have 
the continuous duty full-load cur- 
rent rating and also the locked- 
rotor current rating of the com- 
pressor motor. Where a controller 
which is to be used on a hermetic- 
type motor is rated in horsepower 
only, the equivalent full-load cur- 
rent rating can be determined 
from Tables 430-148 through 430- 
150, and the equivalent locked- 
rotor current can be determined 
from Table 430-151. (If the 
equivalent current ratings are less 
than those of the compressor 
motor, a larger controller must be 
used.) 

It should be noted, and noted 
well, that motors rated in excess 
of 50 horsepower are required by 
Section 430-83 to have _ horse- 
power-rated controllers. There is 
an exception to the horsepower 
rating of disconnecting means for 
motors of over 50 hp, as we shall 
see in the next issue of ELECTRICAL 
SouTH. But there is no exception 
for the controller for motors of 
over 50 hp. 

A controller is not required to 
open all conductors of a motor cir- 
cuit except as follows: (1) When 
the controller serves also as the 
disconnecting means; and (2) 
where one pole of a controller 
opens a grounded conductor. In 
the latter case, not only must it 
open all conductors, but it must 
open them simultaneously. (In the 
case of space heating equipment, 
controllers which have a position 
marked “off” are required to 

simultaneously open all unground- 
ed conductors, but this require- 
ment does not apply to motor cir- 
cuits. Space heating equipment 
controllers are not required to 
open all ungrounded conductors if 
the word “off” does not appear 
on the controller.) Most motors 
larger than 2 hp, however, are 
usually provided with controllers 
which, when in the open position, 
do open all of the motor circuit 
conductors. 
Where a motor and its driven 

machinery is out of sight from the 
controller, the controller or the 
disconnecting means must be capa- 
ble of being locked in the open 
position, or a manually-operable 
switch must be installed within 
sight of the motor. The manually- 
operable switch may be a snap 
switch in series with the con- 
troller’s holding coil or it may be 
a disconnecting switch which 
opens the main-load current. If it 
is the latter type switch, it must 
meet the requirements for the 
motor disconnecting means. (The 
Code requirements for motor dis- 
connecting means will be dis- 
cussed in the next issue of ELEc- 
TRICAL SOUTH.) 

Multi-motor controllers 

The Code rules permitting more 
than one motor on one controller 
are less strict than the rules for 
protecting more than one motor 
with a single set of branch-circuit 
overcurrent devices which have 
already been discussed in an 
earlier issue in this department. 
Section 430-87 requires that each 
motor be provided with its own 
individual controller except that 
for motors of 600 volts or less two 
or more motors may be grouped 
on a single controller under any 
of the following conditions: 

(1) Where two or more motors 
drive several parts of a single ma- 
chine. 

(2) Where two or more motors 
are protected by a single branch- 
circuit overcurrent device. 

(3) Where two or more motors 
are located in a single room and 
all are within sight of the con- 
troller. 

Unless there are other reasons 
for controlling several motors by 
a single controller other than the 
“reason” listed in (3) above, good 
practice dictates that each motor 
be provided with its own con- 
troller. (Code rules for two or 
more motors connected to a single 
disconnecting means will be dis- 
cussed in the next issue.) 

Speed limiting devices are re- 
(Continued on page 143) 
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Questions on the Code 

(Readers are invited to send in 
questions which they would like to 
see discussed in this department.) 

Venting requirement for 

Askarel-filled transformers 

QUESTION: I have installed an 
Askarel filled transformer in an 
inside location, and the inspector 
has ruled that it must be vented. I 
have never heard of such a rule for 
Askarel transformers. The inspec- 
tor said gases would be generated 
by arcing. But I would like to 
quote from the Code itself in Arti- 
cle 100: ‘“Askarel: A _ synthetic 
nonflammable insulating liquid 
which, when decomposed by the 
electric arc, evolves only nonflam- 
mable gaseous mixtures.” I would 
like to have your opinion of this 
venting which the inspector is re- 
quiring. 
ANSWER: Much depends upon 

the size of the transformer and 
upon ventilation. (If over 15,000 
volts, it must be in a vault.) I will 
quote Section 450-23 which will 
completely answer your question. 

This section states, “Askarel-In- 
sulated Transformers Installed In- 
doors. Askarel - insulated trans- 
formers rated in excess of 25 kva 
shall be furnished with a pres- 
sure-relief vent. Where installed in 
a poorly ventilated place they shall 
be furnished with a means for ab- 
sorbing any gases generated by 
arcing inside the case, or the pres- 
sure relief vent shall be connected 
to a chimney or flue which will 
carry such gases outside the build- 
ing. Askarel-insulated transform- 
ers rated more than 15,000 volts 
shall be installed in a vault.” 

Permissible use of 

Y2-inch outlet box 

QUESTION: A question has a- 
risen here with our firm concern- 
ing the proper use, according to 
the NEC, of %-in. deep 3%-in. 
boxes and the limit on the num- 
ber of wires allowed in one. 

Section 370 is the only thing we 
can find in boxes less than 1% 
inches deep. We have used these 
boxes on the lowering of ceilings 
with one 2/14 Romex cable in 
them; also for use with one 2/14 
Romex cable where siding is being 
put on as we can bring the wire 
out and adjust our %-in. by 3%4- 
in. box over the wire in such a 
position as to have a completely 
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Save up to °30 on cable cost with 

new G-E reversible-wiring safety switches 

Load Load 

Line Line 

Old way wastes wire, work and money. Looped 

cable inside box presents danger of wire abrasion. 

None of this is necessary when you use new 

General Electric reversible-wiring safety switches, 

100-amp and above. 

New G-E way eliminates danger of wire abra- 

sion, inconvenience of upside-down boxes. ON- 

OFF indication remains unchanged. Available 

with line lugs factory-installed at bottom, or for 

field installation. 

Switch Amount Saved Per Switch Installed* of Wire Saved (in Feet) 
Rating 2-Pole 3-Pole 2-Pole 3-Pole 

100 AMP 2 $ .91 $ 1.36 

200 AMP 3/0 3.73 5.60 

400 AMP /240 VOLT 500 MCM 

400 AMP /600 VOLT 500 MCM 

600 AMP /240 VOLT (2) 350 MCM 

600 AMP /600 VOLT (2) 350 MCM 

*Based on approximate contractor prices for Type RHW copper building wire. 

GENERAL @® ELECTRIC 

Circuit Protective Devices Dept., Plainville, Conn. 
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BRINGS YOU 

PRACTICAL ADVANTAGES 

Participation in CBM is open to any manufacturer who wishes to qualify 

Among them... up to 40% more light output and sustained peak light output to give the benefits of 

today’s recommended higher lighting levels. You also get long lamp and ballast life . . . positive starting 

...U.L. listing .. . in short, performance that meets specified CBM standards... checked and certified 

by Electrical Testing Laboratories. Enjoy CBM benefits on fixtures that you sell or specify. And to keep 

pace with CBM progress, ask us to start mailing you ‘CBM NEWS”. 

CERTIFIED BALLAST MANUFACTURERS ASSOCIATION, 2115 Keith Building, Cleveland 15, Ohio. 
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esas “) TRANSFORMER 

MAIN GAS BURNER PILOT LIGHT 

- TERMINAL _ TIP 
. CONTROL “ 

| peem 4100 VOLT-AMPERES cd 
uf")| 5 MAXIMUM 

B= 

n) (Factory INSTALLED ARMOR 

5 HIGH LIMIT CONTROL 

L 
dade 

res 

D THERMOSTAT 

T, z. 

=~ SOLENOID OPERATING 
GAS VALVE 

GAS VALVE- 

Fig. 1—In this wiring diagram of controls for a gas heating system, the 
circuits labeled B and D constitute Class 1 circuits, according to re- 
quirements in Section 725-6. They should be wired in conduit, EMT, or 
Type MI cable because a short circuit in either of these would con- 
stitute a direct fire or life hazard. 

flat surface to mount our porch 
fixture on. 

These boxes have flat clamps 
and the UL label. Our question is: 
are we using these boxes illegally; 
and if so, please define a legal 
place to use them. 
ANSWER: Such concealed boxes 

by the provisions of Section 370- 
14 may be used only where it is 
impracticable to use a box of 1% 
inches in depth without damaging 
the building structure. The word 
impracticable means incapable of 
being put into practice, hence this 
word is almost interchangeable 
with the word impossible. There- 
fore, if it is impossible for a con- 
cealed box of 1% inches in depth 
to be used without damage to the 
building structure, a box with % 
inch depth may be used. Not more 
than 3 No. 14 wires may be used 
in such a box having a clamp. 

Wiring provisions 

for show windows 

QUESTION: Please advise your 
interpretation on the following 
question: Section 220-2c2. Build- 
ing is an open prestressed roof 
and is to be used as a retail store. 
Window space is 30 lineal feet. 
Customer insists it is not neces- 
sary to run circuits to window 
areas, as long as service is ade- 
quate for computed load. 
ANSWER: This question has been 

kicked around from time to time, 
perhaps because there seems to be 
a degree of vagueness connected 
with show-window requirements. 
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However, the Code does require 
circuits for show windows. It also 
requires feeder capacity for them 
as well as the service capacity 
which you mentioned in cases 
where feeders would serve such 
areas. As for outlets, however, re- 
ceptacle outlets are not required 
by the Code except where port- 
able cords are used in such win- 
dows. 

Branch circuit rule 

Section 220-1 in referring to 
Article 220 states, “This Article 
provides the basis for calculating 
the expected branch circuit and 
feeder loads and for determining 
the number of branch circuits re- 
quired.” (Note the word required.) 

Section 220-2 states, “The load 
for branch circuits shall be com- 
puted in accordance with the pro- 
visions of this section.” Paragraph 
c of this Section allows, by Ex- 
ception No. 2, a load of 200 watts 
for each linear foot of show win- 
dow in lieu of the unt loads per 
outlet specified in Paragraph b of 
this Section. This same load of 200 
watts per linear foot for show 
windows is required by Section 
220-4(b) to be added to the feeder 
capacity. 

Therefore, we have require- 
ments for feeder capacity and for 
circuits. So far, however, we have 
no requirements for outlets in 
show windows other than Section 
210-22 which requires outlets 
where portable cords are used. 
Section 410-53 requires outlets to 
be approved for the location when 
installed in floors with an excep- 

tion permitted for receptacles in- 

stalled in elevated floors such as 

show windows if the inspector 

considers them to be not subject 

to physical damage. 

It is my opinion, therefore, that 

feeder capacity and sufficient cir- 

cuits necessary to provide 200 

watts for each linear foot of show 

window is required by the Code. 

It is my opinion also that it is the 

intent of the Code that receptacles 

be provided as needed for these 

circuits. 

Class 1 circuits 

under Section 725-6 

QUESTION: Please examine the 

enclosed sketch and _ indicate 
which parts lettered A, B, C, D, 
and E constitute Class 1 circuits 

by reason of the requirements in 

Section 725-6. 
ANSWER: Section 725-6 states, 

“Safety Control Devices. Remote- 

control circuits to safety-control 

devices, the failure of operation 

of which would introduce a direct 

fire or life hazard, shall be con- 
sidered as Class 1 circuits.” 

This is followed by a fine print 
note which states, “Room thermo- 

stats, service hot water tempera- 

ture regulating devices, and simi- 
lar controls used in conjunction 
with electrically-controlled do- 

mestic heating equipment, are not 

considered to be safety-control de- 

vices.” 
In the light of this section and 

its fine print note, it appears that 

the circuits labeled B and D in 

your sketch (See Figure 1) would 

be Class 1 circuits because a 

short-circuit in either would con- 
stitute a direct fire or life hazard. 
If B were shorted, the pilot tip 
control would open the gas valve 

supplying the main gas burner 
even when the pilot light was out. 
This would fill the area with ex- 
plosive gas vapors. If D were 
shorted, the high limit control 
would not shut the unit down if a 
faulty thermostat failed to do so. 
This would permit the unit to 
reach unsafe temperatures and 
could result in a fire. 

These circuits are required by 
Section 725-17 to be wired in con- 
duit, EMT, or Type MI cable or 
otherwise suitably protected from 
damage. A short-circuit in any of 
the other labeled circuits would 
result in a safe failure of the unit. 
(“Normal” electrical hazards, as 
distinct from “direct” fire and life 
hazards, are, or should be, pro- 
tected by proper overcurrent de- 
vices and wiring methods.) 
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I'm H. G. Millican, President of Millican Electric Com- 
pany, Atlanta, Georgia. The people at SPANG asked me 

for my opinion of SPANG Conduit Couplings. We’ve used them 
for years—almost exclusively—on electrical jobs in our area, 
and there are a number of reasons why. 

SPANG quality is invariably high. Threads are clean and 
uniform—no burrs or snags to bind the conduit. In fact, 

you can run couplings on the conduit by hand. Practically a 
machine fit. Try it and see! It means the coupling is straight. 
This is another time-saver on the job. 

ee 

Here’s something else: the handy packaging SPANG uses 
for both its couplings and elbows. They’re well-marked, 

easy to locate in storage and a snap to inventory. You know, 
the SPANG people say nobody produces a better coupling than 
they do. Know something else? They’re right! 

Most important from an installation viewpoint is the fact 
that the conduit will butt in the coupling—not just most 

of the time, but always. This butted joint leaves no slot for the 
snake wire to catch in. Makes wire pulling smooth. No time 
lost trying to unsnag hook ends. 

_ 

SpanG Couplings are double-galvanized. First the con- 
duit stock is hot-dipped — then the finished coupling is 

electro-galvanized. Now this means there is no metal-to-metal 
contact of coupling and conduit. No galvanic action. Instead, 
it forms a strong, watertight, permanent joint for excellent 
wiring protection. 

This ts what one 

leading electrical 

contractor says about 

Spang Conduit Couplings 

Thank you, Mr. Millican, for your comments on SPANG 
Conduit Couplings. Thousands of other electrical con- 
tractors share your enthusiasm for this top-quality SPANG 
electrical product. 

The same top quality is the hallmark of all Spanc 
Conduit Products — SpaANG HD Galvanized Conduit, 
SPANG Black Conduit, sPANGLEAM EMT and the new 
SPANG Rigid Aluminum Conduit. Your nearby SPANG 
Distributor carries the complete line. Call him for top- 
quality service! 

THE NATIONAL SUPPLY COMPANY 
One Gateway Center, Pittsburgh 22, Pennsylvania 

Subsidiary of Armco Steel Corporation We 
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New series of tables extended to include larger hourly rates 

A NEw seErtEs of estimating tables, completely revised 
in the light of more recent jobs and experience, are 
presented in this issue and will appear from month to 
month in forthcoming issues. These electrical estimating 
data sheets cover labor only and are arranged alpha- 
betically with the basic material headings as a title for 
each tabulation. 

Labor units given in these tabulations are based on 
a minimum of interference during work progress. The 
averages listed do not provide for abnormal] job con- 
ditions, and any such abnormal conditions will require 
adjustments by the user, based on his experience. 

The work units covered by each table are composed 
of one or more separate but closely related operations 
necessary for the complete installation of a particular 
basic item of electrical equipment. These operations as- 
sociated with the basic material are described at the 
bottom of each table. 

Most of the electrical estimating tabulations follow 
the same form. Column 1 at the left shows the size of 
the material to be installed. The second column from 
the left gives the time required to install the material, 
and it should be noted especially that this “productiv- 
ity” column may be based on individual units or in the 
case of cable or conduit on units of 100 feet or 1,000 
feet. The abbreviations “Ea.” for each, “C” for hun- 

dreds, and “M” for thousands in Column 2 indicate the 
basis of the labor hours. 
Columns 3 to 13, from the left, give the actual labor 

costs in dollars per unit of installation, at various hour- 
ly wage rates. 
When calculations are being made for an hourly wage 

rate that doesn’t correspond to any of the rates listed 
in Columns 3 to 13, the user may multiply the number 
of hours in Column 2 by 100 and this will give the 
labor cost based on an hourly wage rate of $1 per hour. 
By multiplying this by the hourly wage rate that actu- 
ally applies in the user’s locality, the exact labor cost of 
the operation may be obtained. Labor costs obtained 
in this way will be for units, hundreds of feet, etc., as 
given in heading of Column 2 of the table. 

The labor units covered by the tables represent di- 
rect job labor costs and do not include delivery of ma- 
terial to site, engineering, estimating, or any other in- 
direct cost. 

As will be noted, some of the electrical estimating 
tabulations to be given will be for independent opera- 
tions, such as excavating, backfilling, etc. These are 
included for use in preparing estimates on work of a 
special nature not covered under a specific table head- 
ing. 

Tables will appear in alphabetical order. 
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7 special permission from “Blue Book of Electrical Estimating" by Geo. L. Sherlock, 
jandbook Associates, 5848 N. Leonard Ave., Chicago 46, Ill. Copyright 1959. 



QUALITY-SERVICE 

Insuring top quality of all CADWELD Electrical 
Connection installations is the policy at ERICO 
PRODUCTS, INC. 

Twenty CADWELD FIELD ENGINEERS continually 
assist new customers sold by the distributors 
throughout the country. 

Here, R. G. Smith, CADWELD Southeastern District 
Sales-manager, personally instructs a construction 
crew foreman in CADWELDING a grounding 
grid system for a southern electric utility. 

For the best in electrical connections—specify Cadweld 

CADWELD 
® 

electrical connections 

ERICO PRODUCTS, INC. 
2070 E. Gist Place Cleveland 3, Ohio 

Distributed in CANADA by 
CLM industries—Toronto 13, Canada 
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CAPPING CONDUIT 
WITH PENNIES 
AND BUSHING 
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CONDUIT IN WOOD WAREHOUSES 
SURFACE MOUNTED THIN WALL 
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LABOR: INCLUDES HANDLING MATERIAL AT SITE, DRILLING OR NOTCHING ACCESS 
HOLES, BENDING AND OFFSETS, INSTALLING ANCHORS, CUTTING, THREADING 
AND REAMING AND INSTALLING CONDUIT AND ATTACHING AT TERMINUS. 
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BULLDOG’S NEW 

DUPLEX 

~ 
PUSHMATIC! 

b 

The space-saving breaker with true coil-magnetic protection! 

1. SPACESAVER. New Duplex Push- 
matic® breaker puts two breakers in 
the space of one single breaker. You 
get more electrical circuit flexibility 
with smaller panels; and 15- and 20- 
amp capacity, in any combination. 

2. DOUBLE PROTECTION. Duplex is the 
only 2-in-1 breaker that gives coil- 
magnetic short-circuit protection, as 
well as thermal overload protection, 
for each circuit. Provides identical, in- 
dependent coil protection in each pole. 

“gpa 5 

3. ONE BOLTED CONNECTION. Duplex provides a 4. PUSHBUTTON CONVENIENCE. Only Duplex Push- 
single positive bolted connection to bus bar. Electrical matic has pushbutton convenience. Pushbutton pops 
contact is under constant pressure, won’t work loose, _ up, can be identified instantly by sight or touch. Reset 
won’t overheat. Installation is quick and easy. it with a push of the finger. Simple, fast, foolproof! 

BullDog Electric Products Division, I-T-E Circuit Breaker Company, Box 177, Detroit 32, Michigan. 
See the new Duplex Pushmatic In Canada: 80 Clayson Rd., Toronto, Ont. Export Division: 13 East 40th St., New York 16, N. Y. 

at the N. E. C. A. Convention, 
. BULLDOG ELECTRIC PRODUCTS DIVISION 

Booths 230, 231, 270, 271 i-T-E CIRCUIT BREAKER COMPANY 

Consult the following Southern representatives: 

Wileon Electrical Equipment Co. Wilson Electrical Equipment Co. Standard Electric Mfg. Company Walker Electrical Co., Inc. 3210 Garrow St., P.O. Box 1725 101 E. Maple Street 2401 Federal St., P.O. Box 1138 125 Bennett St., N.W., P.O. Box 2308, Station D 
Texas San Antonio, Texas Dallas 1, Texas Atlanta, Georgia 

(RR TREN OS 



News of the industry | 

Labor Board ruling on 

hiring hall regulation 

Because of an alleged illegal hir- 
ing arrangement, a Jacksonville, Fla., 
electrical contractor and a_ union 
“local” have. been ordered jointly to 
reimburse dues to the electrical con- 
tractor’s electricians who worked at 
a Brunswick, Ga., industrial plant 
from February through July in 1958. 

The contractor and the union also 
have been ordered to pay back wages 
to three electricians because of 
alleged discrimination. 

The National Labor’ Relations 
Board issued the orders after it 
found that the contractor discharged 
two out-of-town electricians to make 
room for the local’s members on its 
payroll and refused to hire a third 
electrician because he had not been 
referred by the local. The local, the 
Board said, actually, was referring 
only its own members, which was 
illegal. 

The contractor had a contract with 
a Jacksonville local. When it went to 
Brunswick, the firm agreed to con- 
form to the Brunswick local’s con- 
tract. Under this contract, the Labor 
Board said, the latter ran an illegal. 
closed shop, referring only union 
members for jobs and requiring dis- 
charge of out-of-town IBEW mem- 
bers when its own members needed 
work. 

The Labor Board, in general, holds 
that for union hiring halls to be legal: 
(1) there should be no discrimination 
because of membership or non-mem- 
bership in the union; (2) hiring hall 
regulations be conspicuously posted at 
the hall; (3) employers have the right 
to reject any prospective employee. 

Lighting seminar work 

earns award for Hollis 

AT GRADUATION exercises held re- 
cently for more than 100 students 
completing the 1960 Advanced Light- 
ing Seminar, held in the auditorium 
of the Tampa Chamber of Commerce, 
Milton O. Hollis, executive vice-pres- 
ident, Raybro Electric Supplies, Inc., 
statewide distributor of electrical 
products, was cited for his interest 
and able assistance in making the 
first five seminars such an outstand- 
ing success. 

The annual Advanced Lighting 
Seminar is jointly sponsored by the 
Lighting Department of Tampa Elec- 
tric Co., the Florida Section of the 
Illuminating Engineering Society, and 
the Tampa Electrical Contractors 
Assn., featuring courses in general 
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edited for Southern readers 

Milton O. Hollis (third from left) receives a citation for his interest and 
help in conducting the 1960 Advanced Lighting Seminar held recently 
in Tampa. Left to right are M. L. Harkey, General Electric Co., repre- 
senting IES; Wallace Carothers, Carothers Electric Co., representing 
Florida Assoc. of Electrical Contractors: Mr. Hollis: and James A. Ban- 
ton, Tampa Electric Co. 

design, office and store lighting, resi- 
dential lighting, luminous ceilings, 
ballasts, exterior lighting, and main- 
tenance. Well-known experts in the 
field of lighting, including W. J. Pet- 
tyjohn, Jr., of Westinghouse Electric 
Corp., and R. G. Slauer of Sylvania 
Electric Products, Inc., and vice- 
president of the Illuminating Engi- 
neering Society, conducted the two- 
hour sessions throughout the well-at- 
tended seminars. 

Mr. Hollis received a citation for 
his “untiring interest, assistance and 
cooperation” toward the success of 
the first five annual schools con- 
ducted for the purpose of furthering 
the cause of adequate illumination in 
the Tampa Bay area. 

Public utilities hold 

conference in Tampa 

Tue 1960 Recron 5 Public Utilities 
Advertising Association Conference 
was held in Tampa, recently, with a 
theme of “The Job Ahead.” 
Some of the principal talks cen- 

tered around methods and means of 

various types of publicity, ranging 
from radio and TV commercials to 
complete promotional campaigns. 

Included in the three day meeting 
were several reports on successful 
programs, as well as on future plans 
for utilities. The EEI’s promotional 
plans were also discussed at the con- 
ference over which PUAA President 
Frank C. Leitz presided. The con- 
ference was called to order by Virgil 
S. Price, chairman of Region 5 and 
advertising manager of Tampa Elec- 
tric Co. 

Electric exposition 

planned for February 

Fitoor pLaANns for the 3rd Biennial 
Electrical Trade Conference and Ex- 
position have gone into the mail to 
potential exhibitors for the 3-day 
event scheduled for February 14-16, 
1961 at the Sheraton Park Hotel, 
Washington, D. C., according to show 
manager William G. Hills, managing 
director of the Electrical Institute of 
Washington. 
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200 -AMP 

SERVICE 

Equipment 

HINGED MAIN PULLOUT! — 

FLEXIBLE and 

VERSATILE... ay 200-amp “Add-On” pull- 
out and branch circuit units are interchangeable 
with A-H 100-amp “Add-On” units. Now you meet 
any customer’s 200 amp electrical needs—present 
or future—with just one unit. This unit comes 
factory-assembled with a main 200-amp pullout, 
four 30- or 60-amp pullouts and twelve fused branch 
circuits ...and you can add 1 or 2 pullouts and 

2 or 4 branch circuits at any time with a maximum 
of 6 pullouts and 16 branch circuits. Exclusive 
hinged main pullout for convenience. 

COMPACT ENCLOSURES... snater 

than other comparable units, save space and make 
faster installations. The 14%” width allows mount- 
ing between studs. 

FAST, EASY INSTALLATION... 

is insured by extra wiring space throughout the en- 
closure... including full 5” head space for incoming 

service lines. Ample knockouts 
are located adjacent to the branch circuits. 
Neutral terminal bars will accept wire sizes 4 to 14. 

GET ALL THE FACTS. Write today for complete 

information. Department ES. The Arrow-Hart & 
Hegeman Electric Company, 103 Hawthorn St., 
Hartford 6, Conn. 

STOCK AVAILABLE FROM OUR ATLANTA WAREHOUSE 

ARROW © HART 

Kuali since 1890 

ENCLOSED SWITCHES e WIRING DEVICES 

MOTOR CONTROLS ¢e APPLIANCE SWITCHES 



The Electrical Trade Conference 
will be under the joint sponsorship 
of the Electric Institute of Washing- 
ton and the Electrical Manufacturers 
Representatives Association of Balti- 
more. Space sales will be handled 
by the Electric Institute of Wash- 
ington. 

Exhibits will be limited primarily 
to industrial electronic equipment; 
controls, motors, motor drives; heavy 
panel boards; commercial and indus- 
trial lighting; electric space heating; 
safety devices and allied equipment. 

National industry trade groups and 
engineering organizations will be in- 
vited to attend regularly scheduled 
meetings in Washington during the 
three days of the trade show. 

Rural electric leaders 

convene in Mississippi 

E. L. Pures was elected presi- 
dent of the Mississippi Rural Electric 
‘Association recently, as more than 
200 rural electrification leaders from 
throughout the state met in Jackson 
to hear and discuss plans and reports 
of progress in various projects now 
underway by the group. 

Mr. Phillips represents the Capital 
Electric Co. Also elected were R. V. 
Taylor, Natchez Trace Electric, vice- 
president; and L. R, Parker, Yazoo 
Valley Electric, secretary-treasurer. 

Present at the meeting were mem- 
bers, officers, employees, and boards 
of directors of most of the 26 elec- 
trical power associations in Missis- 
sippi. 

Keynote speaker for the occasion 
was R. D. Morrow, of Brandon, pres- 
ident of South Mississippi Electric 
Power Assn. This association is com- 
prised of nine rural electric systems 
which are pooling resources for the 
purpose of constructing a new $16,- 
000,000 plant for generation and 
transmission of electric power. 

Mr. Morrow talked about the pro- 
gram, and increased standard of liv- 
ing in rural areas, which has been a 
direct result of rural electrification. 

Western Section IAEI 

to meet in Missouri 

THe 56TH ANNUAL Western Section 
IAEI Convention, to be held in Kan- 
sas City, Mo., has been slated for 
October 3-5, 1960, it was announced 
recently by David M. Lines, secretary 
and treasurer for the organization. 

The program will include an ad- 
dress by International President P. L. 
Hicks, Jr., another address by West- 
ern Section President W. E. Stewart, 
and other speakers on the subjects of 
“Inspection and What It Accom- 
plishes,” “New Products in Alumi- 
num,” “Inspector’s Training,” and 
“Mobile Homes and Coaches.” There 
will also be a panel discussion of the 
electrical Code. 
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MacDonald named to head 

Potomac Edison Company 

R. G. MacDonatp of Greensburg, 
Pa., has been elected president of the 
Potomac Edison Co., Hagerstown, 
Md. His election followed the resig- 
nation of former President D. E. 
Stultz, whose activities have been re- 
stricted by ill health since the first 
of this year. Mr. MacDonald has been 
vice-president-marketing of the West 
Penn Power Company since 1955. 
Both companies are in the West Penn 
Electric System. 

Mr. MacDonald is an electrical en- 
gineering graduate of the University 
of Pittsburgh, and has been with 
West Penn Power for over 29 years. 
In the past he had charge of sales, 
promotion, and development activi- 
ties, including commercial, industrial, 
municipal, residential, and farm mar- 
kets. In addition, his responsibilities 
included area development, public 
relations, and advertising. 

R. G. MacDonald 

He has served as chairman of the 
Edison Electric Institute Residential 
Group, a member of the EEI Sales 
Division Executive Committee, and a 
member of the EEI Awards Commit- 
tee; a member of the Pennsylvania 
Industrial Development Authority 
Board; and Chairman of the United 
Fund of Central Westmoreland. 

He is currently chairman of the 
EEI Sales Division Executive Com- 
mittee, and a member of the Sales 
Executives Conference and the II- 
luminating Engineering Society. 

Westinghouse launches 

fall marketing program 

THE MOST EXTENSIVE and aggressive 
marketing program in the history of 
the Westinghouse lamp division will 
be launched by the company this fall. 

According to Charles E. Erb, gen- 
eral marketing manager for the di- 
vision, the broad program will en- 
compass some of the most dramatic 
light bulb packaging changes ever 
undertaken by the industry; entirely 
new products in practically all major 
product lines; an extensive advertis- 
ing campaign, including nation-wide 

election coverage on TV; ads in na- 
tional magazines and newspapers; an 
entirely new program for providing 
industry and commerce with some of 
the greatest possible economy in 
lighting; and a fresh approach to 
merchandisers and displays used at 
the point of sale. 

Mr. Erb said that in the weeks 
ahead Westinghouse would disclose 
each of its major new marketing pro- 
grams in detail. Speaking before a 
series of meetings of lamp division 
region sales managers held across the 
nation, Mr. Erb revealed that the 
company had employed the services 
of one of the world’s leading graphic 
designers to completely restyle the 
packaging for all of its major lines 
cf household light bulbs, both stand- 
ard and premium types. These de- 
signs have been completed and prep- 
arations are under way to begin 
printing the new packages. 

It was also disclosed by Mr. Erb 
that Westinghouse will shortly unveil 
a new concept in fluorescent lamp 
efficiency which the company ex- 
pects will have a major impact on 
the commercial, and particularly, the 
industrial market. 

Truco and Clute merge 

to expand both firms 

E. V. GARNETT, president of Truco/ 
Denver, recently announced an ex- 
pansion program into research, de- 
velopment, engineering and manufac- 
turing through a merger of Truck 
Equipment Company with the Clute 
Corporation, also of Denver. 

“This move will enable Truco to 
expand its engineering and design 
into new equipment and new appli- 
cations,” Mr. Garnett said. “Addi- 
tional capital will make possible pen- 
etration into other markets and in- 
dustries with new material and per- 
sonnel handling equipment. Our 
truck mounted aerial equipment and 
trailers are now used extensively in 
the fire, railroad and utilities indus- 
tries and Truco products are exported 
to a wide group of countries in the 
free world.” 

In this move to strengthen its en- 
gineering, manufacturing and finan- 
cial position, Truco will become a 
division of the Clute Corporation. 
Clute manufactures air equipment 
used in the separation and move- 
ment of grains, minerals, seed and 
other commodities. 

San Antonio group hears 

Killark representative 

WENDEL SCHINDLER, representative 
of the Killark Electric Manufacturing 
Co., St. Louis, was featured speaker 
recently at a San Antonio meeting 
of electrical contractors, engineers, 
wholesalers, and salesmen. 

Mr. Schindler discussed Killark 
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2000 Series Floodlight 3800 Series Floodlight 

199-D Series 
Hinged Pole 

560 Series 
Rigid Pole 

- 

ep Ne 

Revere’s wide line of fixtures lets you light 

sports areas the one best way for each job 

You don’t have to shop around for components required 
to light outdoor sports areas the one best way for each 
application. Just plan your work the way you know the 
job should be done, then call on your Revere wholesaler. 
Whatever outdoor lighting equipment your plans call 
for, he can supply it from Revere’s complete line, 
without substituting components which may be less 
than best for the job. 

Whether you need hinged or rigid poles . . . mercury, 
incandescent or fluorescent luminaires . . . floodlights, 

fixtures and fittings—Revere has them all, structurally 
matched for strength, balance and perfect fit; design 
matched for peak lighting efficiency and best appear- 
ance. Installation is fast, easy, trouble-free. 

Ordering all equipment from your Revere wholesaler 
simplifies paperwork and assures delivery of all com- 
ponents to your job site according to your construction 
schedule. See him about Revere fixtures for your 
next job. Write to us for a catalog showing Revere’s 
complete line of outdoor lighting equipment. 

OUTDOOR LIGHTING 

Revere Electric Mfg. Co. e 7420 Lehigh Avenue ¢ Chicago 48, Illinois (In suburban Niles) 

Long Distance Phone: Niles 7-6060 ¢ Chicago Phone: SPring 4-1200 ¢ Telegrams: WUX Niles 

In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 

115 Series 
Rigid Pole 

&@ 



panels and breakers during the ses- 
sion, which was sponsored by the 
George E. Anderson Co., Southwest- 
ern sales agent of electrical manu- 
facturers. The Anderson company is 
located in Dallas, Texas. 

Electrical Wholesalers 

opens Atlanta branch 

A NEW BUCKHEAD branch of Elec- 
trical Wholesalers, Inc., was recently 
opened in Atlanta, Ga., Fred H. Den- 
dy, Jr., president of the firm, has 
announced. 

Located at 210 Pharr Rd., N.E., At- 
lanta, this is the first Atlanta branch 
venture for the company. The main 

For “off the-shelf” 

delivery service... 

Mrs. Maureen Lane, lighting con- 
sultant, and Don C. Martin, man- 
ager of Electrical Wholesalers’ new 
Buckhead branch, examine a por- 
tion of 300 fixtures on display. 

house operation of the company is 
located in downtown Atlanta, where 
it has remained for 24 years of op- 
eration. 

Don C. Martin has been appointed 
manager of the new branch. Mr. 

4 ‘ Martin has had more than five years 
oh of diversified experience in the 
| wholesale electrical supply and light- 

- ing field in Atlanta. He will be as- 
sisted by John Skinner, warehouse 
manager. 

Featured in the branch is a lighting 
fixture and kitchen appliance display 
room, where more than 300 residen- 
tial and commercial fixtures are dis- 

Wherever you are, whatever you want—Keystone has a complete played, along with kitchen appli- 
line of quality wiring installation equipment ready for immediate ances. 
delivery! Coast-to-coast warehouses stock all sizes, shapes and types 
of U.L. listed wireways and auxiliary fittings, cabinets, boxes and 
enclosures—J.I.C. equipment, too. So, for prompt service all ways— 
you'll find it always . . . pays to figure on Keystone. 

You can always figure on 

Brief news notes 

of manufacturers 

KEYSTONE MANUFACTURING CO. Propuction of their new bitumi- 

Division of —AAvis INDUSTRIAL CORPORATION nous fiber conduit has now begun, 
it was announced recently by Trian- 

23333 Sherwood Avenue + Werren, Michigan gle Conduit & Cable Co., Inc. The 
development places Triangle in the 
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Position of offering one of the most 
complete lines of conduit in the elec- 
trical industry. 

Fiber conduit production will take 
place at the company’s 210,000 square 
feet plant at Landisville, N. J. The 
new plant is one of the most modern 
and fully automated fiber conduit 
plants in the world. Tremendous pro- 
duction capacity and highly con- 
trolled quality are expected, Triangle 
officials say. 

* % * 

I-T-E Circuit BREAKER Co., Phila- 
delphia, has acquired all the out- 
standing capital stock of Standard 
Electric Manufacturing Company of 
Dallas, Texas. The firm was pur- 
chased from R. Porter Lindsley, Jr., 
sole owner who has functioned for a 
number of years as president and 
general manager. He will remain as 
president and general manager and 
other officers will continue in their 
former positions. 

Standard is an assembler of light- 
ing and power switchboards. It has 
been for some time a sales repre- 
sentative in northern Texas, north- 
west Arkansas and Oklahoma for the 
products of I-T-E’s BullDog division. 

* * * 

DEMONSTRATIONS capped the first 
showing of Line Material Industries’ 
recently constructed high voltage re- 
search laboratory. Tests on a 1,500,- 
000-volt surge generator and 700,000- 
volt power frequency test equipment 
were conducted before company of- 
ficials and visiting utility personnel. 

This new laboratory is the latest 
step in the expansion of L-M’s 134- 
acre Thomas A. Edison research and 
engineering center at Franksville, 
Wis. According to R. G. Wheaton, 
president, the laboratory was de- 

signed to meet future industry needs. 
The surge generator and the 60-cycle 
equipment have three times greater 
capacity than the company’s South 
Milwaukee facilities. The new labo- 
ratory does not replace existing fa- 
cilities, but supplements their test 
programs. 

* * * 

Tuomas InpusTRIES, INc., Louisville, 
Ky., manufacturers of residential, 
commercial and industrial lighting 
fixtures, power saws, paint sprayers, 
and other products, has announced 
that it has centralized all engineer- 
ing functions under a new adminis- 
trative department as part of plans 
for “future growth and expansion.” 
Named to the new post of director of 
engineering was Frank J. Marriett, 
previously chief engineer of the Ben- 
jamin division of Thomas Industries 
at Des Plaines, Ill. 

Engineering functions of the four 
major divisions of the company, in- 
cluding Benjamin, Moe Light, Elec- 
tric Sprayit and Wright Saw, pre- 
viously reported to the merchandis- 
ing department with headquarters in 
Louisville. 

* * * 

A NEW DEPARTMENT charged with 
furnishing up-to-the-minute techni- 
cal product information to customers, 
anticipating changing product re- 
quirements and furthering the train- 
ing of its sales force has been es- 
tablished by Jefferson Electric Co., 
Bellwood, Ill. The announcement of 
the new Technical Services Depart- 
ment was made by Bertrand J. Far- 
rell, general sales manager for Jef- 
ferson. Joseph A. Schneller, former 
marketing manager of Quadrangle 
Manufacturing Co., Chicago, has been 
named to manage the new unit. 

Above is a portion of Line Material Industries’ recently completed high 
voltage research laboratory at Franksville, Wis., near Milwaukee. 
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GEDNEY Electric Company and An- 
drew Terry Company have jointly 
announced their recent consolidation. 
The new corporation formed as a re- 
sult of the consolidation is Gedney 
Electric Co., Inc., with capital assets 
exceeding $1,800,000. 

Dates ahead 

American Institute of Elec- 
trical Engineers, Fall General 
Meeting, Chicago, Ill., Oct. 9- 
14, 1960. 

National Rural Electric Co- 
operative Assn., Region II, An- 
nual Meeting, Henry Grady 
Hotel, Atlanta, Ga., Oct. 10-11, 
1960. 

Florida Assn. of Electrical 
Contractors, Annual Conven- 
tion and Electric Show, Deau- 
ville Hotel, Miami Beach, Fla., 
Oct. 12-15, 1960. 

National Rural Electric Co- 
operative Assn., Region IV, An- 
nual Meeting, Stonewall Jack- 
son Hotel, Clarksburg, W. Va., 
Oct. 13-14, 1960. 

National Rural Electric Co- 
operative Assn., Region X, An- 
nual Meeting, Baker Hotel, 
Dallas, Texas, Oct. 17-18, 1960. 

IAEI, Southern Section, Rice 
Hotel, Houston, Texas, Oct. 17- 
19, 1960. 

Southeastern Electric Ex- 
change, Engineering and Op- 
eration Section Conference, 
Shoreham Hotel, Washington, 
D. C., Oct. 20-21, 1960. 

Power Industry Computer 
Application, 2nd National Con- 
ference, Chase Hotel, St. Louis, 
Mo., Nov. 9-11, 1960. 

Southeastern Electric Ex- 
change, Sales Conference, Hen- 
ry Grady Hotel, Atlanta, Ga., 
Nov. 16-18, 1960. 

Missouri Valley Electric 
Assn., Industrial and Commer- 
cial Sales Conference, Presi- 
dent Hotel, Kansas City, Mo., 
Feb. 9-10, 1961. 

Missouri Valley Electric 
Assn., Engineering Conference, 
President Hotel and Municipal 
Auditorium, Kansas City, Mo., 
April 12-14, 1961. 

Alabama Electrical and Elec- 
tronics Exposition, Second An- 
nual Exposition, Birmingham 
City Auditorium Convention 
Hall, Birmingham, Ala., April 
17-19, 1961. 
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News about people 

The promotion of C. A. Gunn to 
government sales manager of the 
Wire and Cable Division of Copper- 
weld Steel Company was recently an- 
nounced by George Hamburger, man- 
ager of sales for the Wire and Cable 
Division of the company. 

With headquarters at 140 S. Dear- 
born St., Chicago, Ill., Mr. Gunn will 

C. A. Gunn 

coordinate wire and cable sales to 
federal government agencies through- 
out the United States. 

Prior to joining Copperweld in 
1959, he served as industrial sales 
manager of Kellogg Switchboard and 
Supply Co. He attended the Rice In- 
stitute and the University of Texas, 
receiving a B.S. degree in electrical 
engineering in 1948. 

Ward Leonard Electric Co., Mount 
Vernon, N. Y., announces the ap- 
pointment of Ray W. Lunstead as 
manager of the company’s Electronic 
Distributor Div. He succeeds Ken 
Hathaway who has retired. Distrib- 
utor headquarters, formerly in Chi- 
cago, Ill., will now be located in 
Mount Vernon, N. Y. Mr. Lunstead 
joined Ward Leonard in 1941. 

The Holan Corporation of Georgia 
recently announced the appointment 
of Peter A. Sandford as district 
manager for the Georgia, Tennessee, 
Louisiana, and Arkansas territory. 

Mr. Sandford is an electrical engi- 
neer, and served with the cook Elec- 
tric Company and Automatic Electric 
Sales Corporation prior to his new 
position. 

R. R. Rector, vice-president and 
general manager of Holan, made the 
announcement. 

The appointment of Walter Barnes 
as Southeastern sales manager of 
Wheatland Electric Products Co. has 
been announced by Wheatland Pres- 
ident R. C. Bennett, Jr. For the past 

Walter Barnes 

fifteen years, until July 1960, Mr. 
Barnes had been manager of Na- 
tional Electric Products Corp., South- 
eastern Region. He will have direct 
charge of Wheatland’s sales in Geor- 
gia, North and South Carolina, East 
Tennessee and Alabama, with super- 
vision of the company’s agents in 
Florida, Hopper & James. 

Southern States has made three 
sales department appointments: Phil- 
lip Williams has been named South- 
east regional manager and will cover 
Florida, Kentucky, Alabama, and por- 
tions of Georgia, Louisiana and Mis- 
sissippi; John Howell has been named 
regional manager covering South 
Carolina, North Carolina, and por- 
tions of Georgia; Thomas Ellison has 
been named regional manager for 
West Virginia, Virginia, Tennessee, 
Pennsylvania, Delaware, Maryland, 
District of Columbia, and portions of 
Mississippi and New Jersey. 

R. Courtenay Bythewood, of 2390 
Glendale Drive, Decatur, field super- 
visor for the Georgia Power Com- 
pany’s residential sales engineering 
division for the past two years, has 
been named the division’s manager. 
He succeeds the late Morris T. 
Reeves. 

R. C. Bythewood 
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A native of Fairfield, Alabama, Mr. 
Bythewood holds the degree of bache- 
lor of science in electrica] engineer- 
ing from Georgia Tech. 

A registered professional engineer, 
Mr. Bythewood is a member of the 
Georgia Society of Professional En- 
gineers. In addition to having served 
on the Society’s board of directors, 
he also has been secretary and treas- 
urer of its Atlanta chapter. He also 
is a member of the Georgia Engineer- 
ing Society and the Illuminating En- 
gineering Society. 

The appointment of S. T. (Wally) 
Walz as Southeastern region manager 
of the Square D Company has been 
announced by M. P. Kartalia, Square 
D’s marketing vice-president. In this 

Ss. T. Walz 

new capacity, Mr. Walz directs the 
manufacturing operations of Square 
D’s Atlanta assembly plant as well as 
heading up all Southeastern market- 
ing activities. 

This latest promotion for Mr. Walz 
is one of many since he joined 
Square D as assistant to Detroit sales 
manager in 1934, after getting his BS 
degree at Michigan College of Min- 
ing & Technology. 

Leonard Murrans has been ap- 
pointed sales manager of the South- 

Leonard Murrans 

eastern region, reporting to Mr. Walz. 
Murrans joined Square D in 1949 and 
comes to Atlanta from Charlotte, N. 
C., where he has served as manager 
since 1957. 
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EASIER TO DO... 

and costs less too! 

e@etoveeee 

eeeeeeeaoeaeaoee® INDENTER 

FITTINGS and TOOLS 

Here is the combination that is unbeatable when 
it comes to easier E.M.T. installation at less cost. New 

lightweight plier size indenters make setting up thin wall PO UTSEASS SS CeCe S 
conduit a breeze. B-M fittings are neater too! No unsightly 

nuts or projecting set screws. 
A few more of the plus features of B-M fittings 
are Concrete tight—Vibration resistant — Extra 
heavy bright zinc plate, salt spray and acid 
drip tested for corrosion resistance — 

Extra heavy positive bonding lock- 
nuts — Smooth rounded edges or 
bushed throat type connectors 
that prevent insulation 
damage — All steel 

construction with 
extra heavy 
gauge wall 
thickness. 

Red Throat 
BM-21B 

Ya" Connector 
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BM-22B 
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1” Coupling 
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BM-51 
Yo" Offset Connector 
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Ya" Connector 
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BM-23 
1” Connector 
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All B-M indenter type 
fittings far exceed the 
requirements of U. L. 
file card E 10863 and 
Federal Specifications 
W-F-406. 
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ACTUAL TESTS’ PROVE 

Allen-Bradley Standard Duty 

Push Buttons can be installed 

BULLETIN 800 
STANDARD DUTY 
PUSH BUTTONS 

In accurately timed tests, Allen-Bradley standard duty push buttons 
required about half the installation time—on the average—than each of 
four other popular makes. This saving in installation time means “dollars” 
saved on the job. 
How come only famous A-B standard duty push buttons possess this time 

and moneysaving advantage? 
The answer lies in the molded, wrap-around cover—which also contains the 

contacts. When the cover is removed, the wiring terminals are out in the open 
—ready for wiring—and you have plenty of working space. The two cover 
screws are captive—they cannot fall out and get lost. And with the contacts 
in the cover, they are protected against accidental damage and careless 
wiring. Naturally, these push buttons have double break, silver contacts that 
never need service attention. There are two concentric knockouts on each 
end of the base, which are removed from the outside—the heavy, pressed steel 
base will not bend out of shape. 

Your local A-B distributor has these Bulletin 800 push buttons in stock. 
Call him today—you'll save time and money on your next job. 
*Using recognized standard duty push buttons, installations were made by an experienced electri- 
cian under identical conditions. He was not connected with Allen-Bradley Company in any manner. 

ALLEN -BRADLEY 
Member of NEMA 

A-B STANDARD DUTY PUSH BUTTONS 
Made as a one-, two-, or three-unit station—with 
pilot light available. Readily changed for hori- 
zontal or vertical mounting. Convertible two- or 
three-way selector switch supplied with or 
without pilot light. 

Allen-Bradley Co., 1305 S. First St., Milwaukee 4, Wis. © In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 

CONSULT YOUR LOCAL ALLEN-BRADLEY REPRESENTATIVE 
ATLANTA—Roy E. Wilson Co., 1062 Northside Drive, N. W., Tel: TRinity 6-8833 KNOXVILLE—Bowditch & Co., 1311-C N. Broadway, P. O. Box 3145, Tel: 4-2513 
BALTIMORE—H. M. Wood & Co., Inc., 124 Light St., Tel: MUlberry 5-4643 LITTLE ROCK —Curtis H. Stout, Inc., 400 Shall St., P. O. Box 107, Tel: FRanklin 4-8201 
BIRMINGHAM—4J. L. Howarth Co., Inc., 825 S. 22nd St., Tel: FAirfax 3-1171 LOUISVILLE—The Rietze Company, 2209 S. Floyd St., Tel: MElrose 7-3603 
CHARLESTON—Henry E. Payne, 918 Kanawha Bivd., E., Tel: Dickens 3-1393 MEMPHIS—Curtis H. Stout of Tennessee, Inc., 718 M & M Bidg., Tel: JAckson 6-7601 
CHARLOTTE—LeRoy P. Spoon, 307 Lincoln St., Tel: EDison 4-6334 MIAMI—Charles R. Lee & Assoc., Inc., 3796 W. Flagler St., Tel: Highland 4-7414 
DALLAS—John F. Rasco, 2810 McKinney Ave., Tel: TAylor 3-6179 NEW ORLEANS—Robbins & Robbins, 1037 Magazine St., Tel: JAckson 2-5805 
HOUSTON—Alilen-Bradley Co., 2105 McKinney Ave., Tel: CApitol 5-0747 ST. LOUIS—Allen-Bradiey Co., 904 N. Grand Bivd., Tel: JEfferson 5-190) 
JACKSONVILLE—Van & Smith Co., Inc., 1446 June St., Tel: EXbrook 8-0531 TAMPA—Van & Smith Co., Inc., 4025 Henderson Bivd., Tel: 8-3632 
KANSAS CITY—B. L. McCreary & Son, 1819 Central St., Tel: HArrison 1-1668 TULSA—John W. Elder Co., 1526 East Fourth St., Tel: Diamond 3-9149 
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Announced recently was the ad- 
dition of two more sales representa- 
tives to the Virden Lighting sales 
organization. They are Walter C. 
Stadler and James O. Knight. Mr. 

Walter C. Stadler 

Stadler will represent Virden in the 
Dallas and Northeast Texas area; Mr. 
Knight in the Fort Worth, North and 
West Texas area. 

Mr. Stadler has been associated 
with the electrical trade for 12 years, 
ten as a distributor salesman and 
two as sales representative for Light- 
ing Dynamics Inc., Dallas. 

Mr. Knight is a seven-year veteran 

James O. Knight 

of the industry. He has served in 
several capacities with Texas Electric 
Service Co., including that of lighting 
advisor and later as a sales repre- 
sentative with Lighting Dynamics. 

William E. Mitchell, former presi- 
dent of the Georgia Power Co., died 
at his home in Atlanta recently at 
the age of 78. He had been in ill 
health for several months. 
A graduate of the Massachusetts 

Institute of Technology, Mr. Mitchell 
served two years with General Elec- 
tric Co., then went to Brazil to work 
on the construction of several large 
electrical developments. Later he 
joined the Alabama Power Co. 

In 1927, he became associated with 
Georgia Power Co., as ~7ice-president 
and general manager. In 1945 he was 
elected president, serving until 1947. 
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During his retirement years, Mr. 
Mitchell served as head of the in- 
dustrial division of the Economic Co- 
operative Administration in France, 
one of the most important positions 
in the Marshall Plan program. 

Willard J. McLachlan has been 
named manager of a newly-establish- 
ed electric utility systems engineering 
operation in the Electric Utility 
Engineering Operation of General 
Electric. 

In announcing the appointment, 
James F. Young, general manager of 
EUEO, said that headquarters of Mr. 
McLachlan’s operation would be in 
Schenectady. 

Mr. McLachlan also will serve as 
acting manager of the Electric Utility 
Analytical Engineering Operation. 
He has been Manager of the Electric 
Utility Engineering Section of User 
Industries Sales in the Apparatus 
Sales Div., prior to his new appoint- 
ment. He is a graduate of Washing- 
ton State College. 

Gerald A. Petersen, president of 
Petersen Engineering Co., Inc., of 
Santa Clara, Calif., presented a short 
talk on tension stringing methods of 
line construction to power system en- 
gineers from more than 50 countries 
at the recent International Confer- 

Gerald A. Petersen 

ence of Large Electric 
(CIGRE) in Paris. 

He was accompanied by J. T. Isbell, 
vice-president in. charge of sales for 
Petersen Engineering Co. A traveling 
companion on the SAS inaugural DC8 
trans-polar flight was Ake Rusck, 
former president of the Swedish 
Power Board and Swedish delegate 
to CIGRE for many years prior to his 
present position as president of Scan- 
dinavian Airlines System. 

Systems 

Technical books 

Code guidebook 

“National Electrical Code Hand- 
book,” (based on the 1959 edition of 
the National Electrical Code) revised 
by Frank Stetka, electrical field serv- 
ice engineer, National Fire Protection 
Assn. Published by McGraw-Hill 
Book Co., Inc., 327 West 41st St., New 
York 36, N. Y.; tenth edition; 679 
pages, 387 illustrations, 53 tables; 
$8.50. 

Facts on how to handle all types 
of electrical wiring and installation 
jobs in strict accordance with the 
latest National Electrical Code are 
presented in this newly-published 
edition of a well-known handbook. 
It explains rules and measurements 
for electrical jobs, what they mean, 
and how to apply them. The book 
follows exactly the same numbering 
system as presented in the code, pro- 
viding easy reference to any rule. 
Next to the rule, in a contrasting 
typeface for ease of reference, is 
found its meaning, intent, and inter- 
pretation where applicable. 

Important new features in the 
tehth edition include reorganization 
in line with the rearrangement and 

for the electrical man 

renumbering of the National Electri- 
cal Code, and numerous important 
changes in basic requirements. The 
Handbook also gives modern exam- 
ples of how to calculate electrical 
load, number of branch circuits, and 
size of feeders. 

Using an oscilloscope 

“101 More Ways to Use Your 
Scope in TV,” by Bob Middleton. 
Published by Howard W. Sams & 
Co., Inc., 1720 East 38th St. Indian- 
apolis 6, Ind., 160 pages, $2.50. 

For each of the 101 oscilloscope 
uses described in this volume, the 
author lists the equipment needed 
(in addition to an oscilloscope), con- 
nections required, test procedure, and 
an evaluation of the test results. 
Special notes give supplementary in- 
formation. Waveforms and test set- 
ups are shown for each test and for 
many of the notes. All of the uses 
shown in “101 More Ways to Use 
Your Oscilloscope” are new and dif- 
ferent . . . none are duplicated in 
previous volumes of the series. 
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Like the first companion volume 
(“101 Ways to Use Your Oscillo- 
scope”), the newer publication stress- 
es the proper interpretation of ob- 
served waveforms. 

Typical sections included in the 
book are tests for: equipment, RF- 
and IF-amplifiers; video-amplifiers; 
AGC; intercarrier sound; sync-sepa- 
rators; vertical-sweep circuit; hori- 
zontal-AFC and-oscillators; horizon- 
tal-sweep, etc. 

Ultrasonic applications 

“Ultrasonics,” by Benson Carlin, 
executive vice-president, Ciro Ultra- 
sonic Corp. Published by McGraw- 
Hill Book Co., Inc., 327 West 41st St., 
New York 36, N. Y., second edition, 
350 pages, 263 illustrations, $11.50. 

Slanted toward practical engineer- 
ing design and industrial applications, 
this book covers theory and methods 
of generating waves, outlines circuits 
and other considerations, and dis- 
cusses mechanical and electrical de- 
sign of systems. It treats every im- 
portant phase from the design con- 
sideration of ultrasonic crystals to the 
experimental measurement of ultrz- 
sonic waves in various media, and 
includes data on instruments and ap- 
plications. 

This revised second edition covers 
new developments in the testing of 
materials, cleaning, welding, solder- 
ing, medical, and other applications. 
It includes new advances in the de- 
sign of generators, transducers, trans- 
ducer tools and joinings, and on 
means of testing equipment. 

The book explains changes in the 
form of matter brought about by 
ultrasonic agitation in the chemical, 
physical, and biological fields, and 
describes characteristics of ultrasonic 
waves important in practical appli- 
cations. 
Among the many specific topics 

covered are waves of dilation; the 
beam spread at various frequencies 
from a given transducer size; possible 
ways of producing ultrasonic waves; 
and different types of electromechan- 
ical converting systems. 

Zener diode handbook 

“Technical Handbook for Engi- 
neers,” published by International 
Rectifier Corp., El Segundo, Calif., 
100 pages, $2.00. 

A study of zener diodes and zener 
reference elements is prefaced by an 
introduction to semiconductor theory 
and reverse breakdown, and followed 
with a detailed and illustrated ex- 
amination of design considerations, 
thermal and operating characteristics, 
and discussions of zener diode: a-c 
applications; d-c applications; Audio 
and RF applications; computer and 
instrumentation applications, and 
circuit protection applications. 

Most 

Efficient 

Heating! 

1. Silent turbo- 
blade fan 

2. Nichrome 
heating element 

L 3. Fiberglas 
insulation 

it. 4. Flush-to-wall 
| safety grille 

i+— 5. Down-draft 
discharge “‘Heats 
the Living Zone” 

6. Heavy-duty 
micro-switch 
thermostat 

Master Duty Model NW Model NW 
the fastest ‘‘living zone’’ heater - 
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Bilt-In Electric Heaters 

Millions in use 

Master Duty Fan-type Model NW (shown above) is designed for flush- 
to-wall installation between standard 16” O. C. studding, without extra 
framing. Quiet, powerful turbo-blade fan directs heated air downward, 
to circulate thru the “‘Living Zone” of the room. No waste concentration 
of heated air at the ceiling. 
Thermador Model NW has the greatest heat speed of any heater. Fast- 
heating nichrome wire—no heavy castings to pre-heat. Element recessed 
for safety. Residual heat expelled so efficiently, heater is UL approved for 
top wiring. Convenient top switches, neon indicator light, and safety 
thermo-cutout. Manual or thermostat models. Serves as an air-circulator 
in summer. 
Spanish Gold baked enamel finish, or can be painted to match decor. 
2000 to 4500 watts output, 240 volts A.C. From 6824 to 15,354 BTU’s 
per hour. Overall grille size: 21” high x 1634” wide. Projects 15/16” from 
wall to edge of louver. 

Originator of the Fan-Type Bilt-in Electric Heater 

THERMADOR Electrical Manufacturing Co. 
Division of Norris-Thermador Corporation 

“Seven Leagues Ahead” 5119 District Bivd., Los Angeles 22, Calif. Dept. 424 
Please send me illustrated literature on Thermador Electric Heaters. 

O Architect 0 Electrical Contractor 0 Builder 

0 Wholesaler 0 Dealer 0 Other 

NAME 

ADDRESS 

CITY. COUNTY. STATE 

ee | 
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STONCO cast aluminum 

outdoor bullets! 

Don’t let the styling of Stonco’s new 

“Award Series” fool you. These are 

outdoor bullets. Solid cast aluminum. 

Completely weatherproof. “Air-Condi- 

tioned” for cooler, cleaner operation. 

The only truly decorative floodlights 

designed specifically for any outdoor 
application. 

Write for Award Series catalog: LP-A. 
See Sweet’s Architectural file: 33a/ST. 

Ww \ si 
wa 

wD it GRE ad nip, 

Cluster Lights e Power-Beams e Vaportight 
Mercury Vapor e Emergency Portables 

© 1960 Stonco Electric Products Co. 
Kenilworth, New Jersey 
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New products 

Fluorescent diffuser 

A new 3 in 1 diffusing element is 
featured in the latest addition to the 
commercial fluorescent lighting fix- 
ture line of the Benjamin Division of 
Thomas Industries Inc., 207 E. Broad- 
way, Louisville, Ky. 

The shallow “Coronado” units have 
an apparent depth of only 2% 
inches, which makes the line par- 
ticularly adaptable to offices, schools, 

banks, and other interiors that re- 
quire high quality illumination in an 
attractive ceiling mounted lighting 
unit. 

The Coronado features a 3 in 1 
lens which incorporates an L-120 
prismatic diffusing lens on the bot- 
tom, a linear refracting lens on the 
sides directing light out of glare zone 
and a new refracting lens on top to 
eliminate ceiling “hot-spot.” The 
units are designed for surface 
mounting and come in a new white 
Prisopal lens and the popular clear 
polystyrene lens. 

Write P-1015 on reply card, pg. 17. 

Commercial efficiency lamp 

A new fluorescent lamp, one of the 
most efficient ever produced com- 
mercially, is now available from the 
Westinghouse Electric Corporation, 
Box 2099, Pittsburgh 30, Pa. 

The highly-efficient fluorescent 
lamp provides 15 per cent more light 
than standard 40-watt cool-white 
lamps, and 36 per cent more than 
daylight-type lamps, as the result of 
a new phosphor combination. It pro- 
duces 3,200 lumens, compared to 
2,800 for ordinary 40-watt fluorescent 
lamps, and it has excellent light- 
maintenance characteristics. 

The new high-efficiency white 
fluorescent lamp was designed solely 
for maximum efficiency in order to 
provide industry with greater econ- 
omy in their lighting costs. It is suit- 
able for all uses where high light 
output at low cost is more important 
than critical color rendition. 

Special green phosphors provide 
the unusual high efficiency in the 

lamp, balanced by color-improving 
phosphors, rich in red, to provide an 
eighth shade of white fluorescent 
light. The new color produces a cool 
comfortable atmosphere, ideal for 
seeing tasks. 

Write P-1016 on reply card, pg. i7. 

Wiremold wire connector 

T-splices without twisting, solder- 
ing or taping, are simple with a new 
wire connector developed by The 
Wiremold Co., Hartford 10, Conn. 

One of the only pressure-type con- 
nectors of its kind, the UL-listed de- 
vice is for common connection of 2, 
3, or 4 No. 14 AWG or No. 12 AWG 
solid conductors. No slack is needed, 
so any spliced installation is easy. 

One of the features of the 1-5/16- 
inch x 1/2-inch connector is the ease 
with which it can be used. The wire 
is stripped to the width of the con- 
nector and inserted as far as it will 
go. The conductor cannot pull out or 
work loose. A strip gauge is molded 
into each device. 

Originally designed for use with 
the company’s Plugmold multi-outlet 

| 

system, the unit will handle any 
splice. It comes in cartons of 10 or 
50 and is designated the W-30 wire 
connector. 

Write P-1017 on reply card, pg. 17. 

Eagle quiet a-c switch 

The Touch-A-Matic, a silent switch 
that can be operated by simply press- 
ing, tapping, flipping, or rolling the 
rocker-arm, is now being offered by 
the Eagle Electric Manufacturing Co., 
Inc., 23-10 Bridge Plaza South, Long 
Island City 1, N. Y. 

Designed for 120/277-volts a-c 
service, the device has both screw 
and E-Z wire pressure terminals, as 
well as three common terminals for 
convenient feed-through connections. 
This UL-listed switch is small and 
compact, giving more ease in instal- 
lation. 

The switch’s patented mechanical 
action is independent of hand move- 
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ments, supplying a “fast make” and 
“slow break” automatically, thus in- 
corporating the proper principles in 

Easy to install . . . requires shal- 
low hole . . . fixture can be re- 

a-c switches with a minimum of moved and replaced without 
manual operations. loosening anchor . . . a few 

Write P-1018 on reply card, pg. 17. hammer blows set anchor firm- 
ly . . . conical-shape nut ex- 
pands lead sleeve to provide 

Contemporary bath heater strong holding power . . . wide- 

The new contemporary-designed ly used by electricians, plum b- 
Rangaire electric bathroom heater ers, carpenters, ornamental iron~ 
for ceiling mounting is being intro- workers, maintenance men, 
duced by Roberts Manufacturing Co., awning and sign men and other 
P. O. Box 177, Cleburne, Texas. tradesmen. 

Designed to harmonize completely ; 
with modern bathroom fixtures, the THE LINE OF MASONRY 

ANCHORING AND DRILLING DEVICES 

= <= 

wee ARRO-CORE MASONRY DRILL 

A-C-E EXPANSION SHIELD MACHINE SCREW ANCHOR ? 

aQ@=m ccc 
CARBIDE MASONRY DRILL EXPANDER HAMMERLESS SETTING TOOL ARROFLUTE 

—. * ——=——<<$—— 4 
] FOUR-FLUTE HAND STAR DRILL = i = i 

: ra 
MAL-LEAD BOLT ANCHOR 

O-£ EXPANSION SHIELD 

HOLD-IT EXPANSION SHIELD 

FOUR-FLUTE DRILL POINT 
new Rangaire heater features forced ~ 
eed instant heating, contemporary DOUBLE EXPANSION SHIELD SS “sunray” styling and easy flush- STUD BOLT ANCHOR TWIST DRILL POINT 
mount installation. 

Heaters are available in mirror- . 
finish aluminum or gold anodized LAG SCREW EXPANSION SHIELD SPIRAL-DRIVE NAIL ANCHOR 
finish. = — 

_ Write P-1019 on reply card, pg. 17. TWO WING TOGGLE BOLT 
LEAD SCREW ANCHOR RUBBERGRIP DRILL POINT HOLDER 

Load break entrance switch es | Cas) TUMBLE TYPE LITTLE MAJOR TURNBUCKLE 
A compact new load break service caterer 

entrance switch, Bolt-Loc, with in- 
genious safety and operating features, HAMMERLESS SETTING TOOL 
has been placed on the market by The 
Barkelew Electric Manufacturing Co., i ie 
Middletown, Ohio. 

Bolt-Loc pressure contact switches Expander hammerless - > a combine maximum current-carrying setting tool for easy installation of Arro Machine 
and load-interrupting features with . Serew Anchors in hollow tile, bottomless or weak-bottom holes. 
a modern, compact, rugged and eas- 
ily mounted design. . 

They can be furnished in 1,200, aes a DISTRIBUTORS: 
1,600, and 2,000 ampere capacities This Advertisement Appears 
for 240, 480 or 600 volt a-c service. SELF DRILLING SHIELD pore ying ata reared a 
Two, three, and four-pole switches 

ilable, f f 
rem com-, ARRO EXPANSION BOLT COMPANY 

With the advanced Bolt-Loc sys- Dept. A. P. O., Box 388, Marion, Ohio 
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tem, the pressure mechanism firmly 
bolts the blades to the contacts when 
the handle is moved to the closed po- 
sition. Arcing and pitting of the main 
contacts are prevented by auxiliary 
springs which maintain an_ initial 
pressure when blades are opened or 
closed. 
When the handle lever is moved 

far enough, a quick-break mechanism 
opens the blades. The handle lever 
provides positive opening and closing. 

Write P-1020 on reply card, pg. 17. 

One-piece fluorescent shield 

The Hi-Lo Wrap-Around, a new 
line of Metco fluorescent fixtures, 
has been announced by the Metal- 
craft Products Co., Inc., 6225 State 
Rd., Philadelphia 35, Pa. The new 
line features a one-piece plastic 

shielding that combines a high in- 
tensity, clear flat prismatic lens bot- 
tom with low brightness sides. 

Only 3% inches deep, the new fix- 
tures have a modern two-color effect. 
Also, because the metal end plates 
can be removed, the fixtures can be 
installed in continuous runs, with no 
“blackout zones.” 

Write P-1021 on reply card, pg. 17. 

Modulated electric furnace 

The “Electro-Flo” Furnace, made 
by the Stewart-Warner Corp., Leb- 
anon, Ind., is one of the most com- 
pletely modulated electric furnaces 
available to home builders and home 
buyers today. It provides all of the 
advantages of air-distributed heat, in- 
cluding provision for summer cool- 
ing, either at time of original furnace 
installation or subsequently. 

While most electric furnaces pro- 
vide only up to four-stage heating, 
the Electro-Flo has the exclusive 
“Selective-Sequencer,” @ modulating 
device which controls up to nine stag- 
es of heating, depending on the ca- 
pacity of the furnace. The Selective- 
Sequencer gradually actuates from 
three to nine motor-operated switch- 
es, one for each pair of heating ele- 
ments of approximately 10,000 Btu 
output. 

If at any time there should be a 
power failure or a high limit switch 

QUALITY
, ECONO

MY, EAS
E OF INS

TALLATI
ON 

— that’s BLACKHAWK’S complete line of E.M.T. fittings 

1. Blackhawk Compression Type Rain- 
tight E.M.T. Connector of heavy’ steel, 
cadmium and zinc finished to eliminate 
corrosion, Sizes: %” to 2”, 

2. Compression Type Raintight E.M.T. 
Couplings. Blackhawk connectors and 
couplings feature full, true, perfect 
threads for ease and speed of installation. 
Sizes: %” to 2”. 

3. Blackhawk famous Snap-Straps made 
to fit thinwail conduit. Snaps _ tighter, 
holds its grip. Sizes: %” to 2”. 

4, Crimp type Blackhawk Offset — 
E.M.T. Connector. Scientifically formu- 
lated die cast og! offset fittings are 
roved to be real labor-saving devices. 
izes: %”, %”, 1”. 

5. Raintight Blackhawk Offset — E.M.T. 
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conectors. Sizes: 4%”, %4”, 1”. 

6. Blackhawk Machined Split Steel Adap- 
tor. Will adapt any female threads to the 
same size E.M.T. No other special parts 
needed. Zinc plated. Sizes: %” to 2”. 

Blackhawk’s new E.M.T. fittings are a 
product of continuing Blackhawk re- 
search and automated methods of man- 
ufacture. Order a stock today from your 
electrical distributor to meet the demand 
for these quality made, E.M.T. fittings. 

ha 
[esestries DUBUQUE, IOWA 

where the new ideas come from 

interruption, a clutch built into the 
Sequencer releases and drops out all 
stages of heat. When the power is re- 
stored or temperature returns to a 
safe level, the Sequencer then starts 
automatically with the lowest heat 
stage, and builds up to the desired 
heat. 

The heating elements add heat in 
steps of 10,000 Btu/hr. If the heat 
demand lies between the capacities 
of any two heating elements, the Se- 
quencer will switch each on, as re- 
quired, to maintain the optimum 
comfort condition. 

Write P-1022 on reply card, pg. 17. 

Non-interchangeable breakers 

A new non-interchangeable feature 
now available on all circuit breakers, 
load centers, and panelboards of the 
Square D Co., Mercer Rd., Lexing- 
ton, Ky., meets all requirements of 
Paragraph 240-25G of the 1959 Na- 
tional Electrical Code. 

No modifications are necessary for 
15 and 20 ampere breakers, which 
constitute 80 per cent of all branch 
circuits. Where higher rated break- 
ers are required, authorized person- 
nel can make quick, easy modifica- 
tions to the interior rejection rails. 
Errors can be corrected easily with- 
out new parts, and all modifications 
can be made without removing in- 
teriors. There are no loose parts or 
screws to change or remove. The 
entire system is completely visible 
for ease of inspection. 

Write P-1023 on reply card, pg. 17. 

One-piece compression taps 

The introduction of compression 
taps by The Thomas & Betts Co., 
Elizabeth 1, N. J., completes the 
company’s line of Color-Keyed lugs, 
two-way connectors, pigtails, and in- 
stalling tools. 

This C Tap is a simple, one-piece 
construction designed to give low in- 
stalled cost. Nine C Tap sizes will tap 
any two Code copper conductors from 
two No. 10’s to two 1/0’s and any 
combination of large main to smaller 
branch from No. 10 to 3/0. All around 
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compression of the C Tap assures a 
tensile strength exceeding Underwrit- 
ers’ Laboratories’ requirements. 

As with all Color-Keyed connec- 
tors, the color bands on the C Tap 
match corresponding colors on the 
dies of the installing tools assuring 
correct compression and permanent 
installation. 

Write P-1024 on reply card, pg. 17. 

Instant tape dispenser 

Plymouth Rubber Co., Inc., of Can- 
ton, Mass., manufacturers of the Slip- 
knot electrical tapes, has introduced 
a revolutionary new instant tape dis- 
penser and case called the “Flip ‘n’ 
Cut.” It is designed to hold the stand- 
ard 66-foot roll of Slipknot No. 7 
plastic electrical tape. 

Test-marketed in the mid-west 
earlier this year, the “Flip ‘n’ Cut” 
won instant acclaim from electrical 

distributors and electricians alike, the 
manufacturer reports. It is easy to 
use, handy to carry, and sturdy 
enough to withstand the rigors ‘of the 
toolbox as well as the job. It is made 
of high-impact rigid plastic. Design 
patent is pending. 

Write P-1025 on reply card, pg. 17. 

Polypropylene plastic clamps 

Holub Industries, Inc., 430 Elm St., 
Sycamore, Ill., is introducing a new 
line of “Loop Type” plastic clamps 
made of Polypropylene. These clamps 
are lower in cost than other types, 
because Polypropylene is so light in 
weight that more clamps can be pro- 
duced per pound. 

It is claimed that Polypropylene 
clamps are exceptionally tough. They 
have high tensile strength and great 
rigidity; excellent dielectric proper- 
ties, even at high frequencies; also, 
resist solvents, grease, oil, many com- 
mon acids and chemicals. They are 
recommended for general use, in- 
doors or outdoors. 

Clamps are available in seven pop- 
ular sizes, and are molded to assure 
uniform size and shape. All edges 
are round and smooth to give full 
protection against vibration, strain 
and pulling. 

Write P-1026 on reply card, pg. 17. 

Rittenhouse sound system 

A complete built-in, full-time 
transistorized home sound system 
with FM/AM transistorized radio, 

plug-in mounting for faster installa- 
tion, large speakers and powerful 
amplifiers for high fidelity repro- 
duction of recorded music and new 
versatility that provides private 
room-to-room intercom service from 
any point in the home, is now being 
offered by The Rittenhouse Co., Inc., 
Honegye Falls, N. Y. 

This sound system offers several 
unique advantages: Intercom Service 
—the system gives complete two-way 
room-to-room intercom, door-answer- 
ing, and monitoring service from any 
room, and permits private calls di- 
rectly from any remote station to 
other remote stations without broad- 
casting over the entire system. Built- 
In Radio—fully transistorized AM/- 
FM operation brings music to any 
room in the home. Recorded Music— 
a unique Rittenhouse arrangement of 
inexpensive remote input receptacles 
provide for present or future con- 
nection of living room hi-fi or stereo 
equipment. 

Write P-1027 on reply card, pg. 17. 

Hairpin stab for busway 

An exclusive inverted hairpin de- 
sign that actually exerts more than 
normal pressure when carrying heavy 
inrush or short circuit currents is the 
feature of a new stab now being in- 
troduced by Federal Pacific Electric 
Co., 50 Paris St., Newark 1, N. J., for 
use with take-off devices in low- 
impedance plug-in busway. 
The new stabs actually exert more 

than the normal 60 pounds pressure. 
Because of the stab’s unique inverted 
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60 PAGES IN FULL COLOR 

This new lighting fixture catalog. in4 
structs, intrigues and excites — even as 
it displays a product line of unmatched 
breadth of selection and ability to sat 
isfy’ a particular need. Budget-priced 
favorites and superb decorator lumi- 
naires alike are found on these page 
. . . a8 are dimming and photo-clectrig 
light “controls; a complete range o 
pendants and pulldowns, posts and lan- 
terns; fluorescent and recess lighting! 
Profusely and handsomely illustrated in| 
full color... descriptions that are in- 
formative and actic -provoking. This 
happy combination of merchandise, ar- 
tistry and text adds up to a catalog that! 
will be a delightful source of reference! 
for all home decorators. 

SeCeeeeeeeeeoeeeoeeeeeee | 

PROGRESS MANUFACTURING CO., INC. 
Dept. ES-10 Philadelphia 34, Pa. 

Please send me_________ FREE copy/(s) of yous 
new No, 105 Catalog. 
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is being used 

NOW! . 

ROCKER-GLO 

SWITCH 

Many of today’s switches are specialties 
primarily designed for appeal in dec- 
oration. rs are designed to meet 
the rugged use and performance called 
for by a heavy duty switch. 
pana Ting new —-_. | so neegeor 
com! eye-appealing design wit 
heavy duty performance. So impressed 
with this combination are architects, 
engineers and contractors that Rocker- 
Glo is already iy aoe ng in lead- 
ing hotels, motels, hospitals, commer- 
cial buildings and housing develop- 
ments. Rocker-Glo -grade 
silver alloy contacts. Its modern de- 

i d unique construction allow 
this switch to be pressed, pushed, 
rocked or rolled into instantaneous 
action. 
Rocker-Glo switches are designed to 

at full current rating on 
tungsten filament and fluorescent loads. 
Available in Despard interchangeable 
type, Despard type mounted on a stra 
and narrow rocker for tumbler switc 
lates. A specification grade switch, 
is and 20 amps. 120/277 volts AC. 

<< 
Write for free Rocker-Glo 
bulletin — Dept. ES- 106. 

PASS &SEYMOUR,INC. 
SYRACUSE 9, NEW YORK 

E. 42nd St., New York 17, N.Y. + 1440 N. Pulaski Rd., 
cago 51, tll. - In Canada; Renfrew Electric Co., Ltd. 

Toronto, Ontario . 
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hairpin design, short circuit current 
travels through the stabs in such a 
way that one contact prong is pressed 
harder against the bus bar at the 
same time the other prong is forced 
against a leaf spring that is coil 
spring loaded. 

The special advantage of Federal 
Pacific’s new stab is in heavy-duty 
industrial applications. Where re- 
sistance welders are used, the new 
stab design will take more than twice 
the 16,000 amperes inrush current 
sometimes encountered. 

Write P-1028 on reply card, pg. 17. 

Theiler twin switch line 

H. J. Theiler Corp., Whitinsville, 
Mass., has recently introduced a new 
line of Feathertouch wall switches. 
The new twin switch line is designed 
for use where space is limited, and 
is ideal for installing extra lights 
without costly electrical alterations. 
This is one of the few switch de- 

’ 

Wining fou a 

Post Light’? _\y’ 

TWIN SWITCHES 

Feallbertouch * 

signs which can be operated verti- 
cally with two switches in one con- 
venience outlet box. 

All Feathertouch switches are UL 
listed, specification grade, and have 
sturdy porcelain bases. All are easily 
and quickly installed in any position, 
without bending of wires. Their spe- 
cial features are operation at touch, 
and silent operation. 

The new twin switch line is avail- 
able in five combinations of switches 
or of switches and receptacles. 

Write P-1029 on reply card, pg. 17. 

200-ampere entrance switch 

The Arrow-Hart & Hegeman Elec- 
tric Co., 103 Hawthorn St., Hartford, 
Conn., announces the availability of 
a new 200-ampere entrance switch. 
This switch comes factory-assembled 
with a main 200-ampere pullout, four 
30-ampere or 60 ampere pullouts, and 
twelve fused branch circuits. One or 
two pullouts and two or four branch 
circuits can be added at any time. 

This same “Add-On” feature makes 
it possible to meet a wide range of 
electrical needs with a very small 
inventory. All “Add-On” pullouts 
and branch circuits for this 200-am- 

pere switch are interchangeable with 
similar units used in Arrow-Hart’s 
100-ampere entrance switches. 
The new switch also features a 

hinged main pullout to provide ease 
of operation. 

Write P-1030 on reply card, pg. 17. 

Weather proof junction boxes 

A line of weather proof cast alumi- 
num junction boxes with four walls 
padded for the required 5 threads of 
conduit engagement are produced as 
standard by The Adalet Manufactur- 
ing Co., 14300 Loraine Ave., Cleve- 
land 11, Ohio. The extra thickness of 
metal, cast as an integral part of the 
box walls, eliminates delay formerly 
encountered when special castings 
were required to add conduit opening 
bosses. 

Offered by Adalet in its surface- 
mounted unflanged “JP” line, the 
padded boxes assure rainproof and 
dust-tight installation. The units may 
be stocked by distributors and users, 
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and site-drilled and tapped to accom- 
modate any conduit layout situation. 
If desired, the boxes can be factory- 
drilled and tapped to layout. If ad- 
ditional holes are needed, they can 
be added in the field by the contrac- 
tor without delay. 

Write P-1031 on reply card, pg. 17. 

200-ampere terminal boxes 

Weatherproof terminal boxes for 
200-ampere, 125/250-volt service are 
now offered by Hoffman Engineering 
Corp., 835 Tyler St., Anoka, Minn. 

The galvanized steel boxes contain 
from three to five bus bars to provide 
neat, easy wiring connections for use 
in outdoor wiring. Models with three 
bus bars are used with single phase 
service and four bar models with 3- 
phase service. The five bus bar model 
is used for special applications such 
as split circuits and 2-phase, 4-wire 
service. In each model, one bar pro- 
vides the grounded neutral and the 

qyeeen Bveleey 

other bars are insulated by ceramic 
mountings. 

Each bus bar has four pressure 
connectors accommodating either cop- 
per or aluminum wire up to No. 4/0 
copper in size. 

Write P-1032 on reply card, pg. 17. 

G&W armor cable fittings 

A new line of fittings for all inter- 
locked armor cable now commercially 
available has been announced by 
G&W Electric Specialty Co., 3500 W. 

127th St., Blue Island, Ill. The Series 
800 Fittings not only terminate, but 
also support, ground, mount, and 
dead end the cable. 

Series 800 Fittings are available in 
four basic pipe sizes covering the 
entire range of interlocked armor 
cable sizes now on the market. Eight 
different fittings are available in 
each size for various applications 
ranging from simple armor clamps 
to compound-filled terminations that 
can be used in any position. 

High strength aluminum is used 
for all parts. Seals to cable and to 
junction box are positive and long- 
lived through the use of Resistoyl 
(synthetic-rubber) gaskets. 

Write P-1033 on reply card, pg. 17. 

New product briefs 

Markstone Mfg. Co., 1531 N. Kings- 
bury St., Chicago 22, Ill., has just in- 
troduced a new 150-watt recessed 
eyeball fixture for public rooms or 
offices. It has had the bulk removed 
and is the smallest 150-watt eyeball 
fixture made. The frame of the unit 
fits into the contour of the ceiling. 
Streamlined design, couvled with 
“T-N-T” mounting, provide smart 
appearance and quick simple installa- 
tion, the unit measures only six inch- 
es in diameter. 

Write P-1034 on reply card, pg. 17. 

The Alco-Lite P4uu fiberglass safe- 
ty platform ladder is one of a line of 
new Alco-Lite fiberglass industrial 
ladders now being manufactured by 
the Aluminum Ladder Co., Dept. 517, 
W. Darlington St., Florence, S. C. The 
ladder is a non-conductor of electric- 
ity as well as being non-absorbent. 
It provides maximum safety around 
high voltages and resists the damag- 
ing effects of moisture, chemicals, 
acids, fumes, and gases. The ladder 
meets ASA Code A14.2 for portable 
metal ladders. 

Write P-1035 on reply card, pg. 17. 

A new hydraulic-magnetic circuit 
breaker that is little more than the 
size of a matchbox, and weighs only 
1% ounces has been announced by 
the Heinemann Electric Co., 240 Mag- 
netic Dr., Trenton 2, N. J. The new 
Series VP breaker incorporates 
shock- and vibration-resistant fea- 
tures that make it suitable for use in 
airborne, portable, and mobile equip- 
ment. It is priced for commercial 
applications, requires only a single 
mounting hole, and can double as 
an “on-off” power switch. 

Write P-1036 on reply card, pg. 17. 

A new concept in motor control de- 
sign through 30 hp, 550 volts, offers 
unitized construction with all com- 
ponents front removable. Made by 
Furnas Electric Co., 1064 McKee St., 
Batavia, Ill., features include plug-in 

4 
NONE (aman 

PORCELAIN : 

RECEPTACLES © 

ae 2 
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No. 1736 
OPEN-TOP WIRING — ready for immediate wiring — 
speedy and easy installation without removal of the 
interior mechanism. DUST-PROOF (Completely en- 
closed) INTERIORS with extra large binding head 
screws that are backed out and staked. Replaceable 
interior gives i. - tiefacsi. on full rated loads 
with performance that far exceeds Underwriters’ 
Standards. Porcelain Receptacles No. 1736 and 1924 
are pull-chain, three piece with shadeholder groove. 
For 34” or 4” box. 

No. 1734 is our all-time favorite, 
with shadeholder groove. For 3” 
or 4” box. Complete with chain 
and cord. 

No. 1634 Keyless receptacle with 
shadeholder groove. For 31%” 

a 4” box. 
\aa 

| KNOX PORCELAIN CORPORATION 

Waing. KNOXVILLE 1, TENNESSEE 

Send for Literature 
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type . push buttons ur _ selector 
switches, easily added in the field. 
Thermal overload relays with trip 
indicator are trip-free and tamper 
proof. Third overload can be added 
in the field without changing en- 
closure. Magnet coils are molded 
type dual voltage (110/220 or 220/440) 
dual cycle (50-60). Coil has molded 
terminal board eliminating leads. 

Write P-1037 on reply card, pg. 17. 

A small-sized transformer that can 
provide a silent and dependable 
source of electrically isolated power 
has been developed by the Sorgel 
Electric Co., 838 W. National Ave., 
Milwaukee 4, Wis. Especially suited 
for hospital operating room service, 
the Quiet-Quality transformer can 
supply all lighting, portable machine 
outlets, x-ray viewers, clocks, and 
similar power needs in its present 
form. 

Write P-1038 on reply card, pg. 17. 

Add-A-Phase, Division System An- 
alyzer Corp., Nokomis, Ill., has an- 
nounced a new multi-motor power 
converter designated type MM. Basic- 
ally, the unit permits the operation 
of three-phase electrical equipment 

- from single-phase lines, but with the 
additional feature of opening opera- 
tion to any number of three-phase 
motors through a single coriversion 
system. Three-phase motors can be 
operated singly or simultaneously. 

The multi-motor Add-A-Phase will 
produce 100% rated horsepower for 
all motors connected to the unit. 

Write P-1039 on reply card, pg. 17. 

A two part adjustment cast iron 
floor box now available from Full- 
man Manufacturing Co., 1209 Jeffer- 
son St., Latrobe, Pa., allows concrete 
to be poured to the very top of the 
box in just one operation. After the 
concrete has set, the top adjusting 
section of the box is lifted out, pro- 
viding easy access to wiring. The de- 
vice is listed by Underwriters’ Lab- 
oratories. 

Write P-1040 on reply card, pg. 17. 

Flat, rectangular fluorescent lamps, 
representing an entirely new concept 
in fluorescent lighting, have been re- 
cently introduced by the Westing- 
house lamp division, MacArthur Ave., 
Bloomfield, N. J. Thin, rectangular 
glass plates, no more than an inch and 
a half thick, produce fluorescent light. 
The lamps consist of a labyrinth or 
maze of passages sealed in a thin 
glass block. The arc or electric dis- 
charge travels this winding path 
through the glass block to produce, in 
effect, a large area source of light. 

Write P-1041 on reply card, pg. 17. 

Leviton Manufacturing Co., Inc., 
236 Greenpoint Ave., Brooklyn 22, 
N. Y., announces the new 5800 Series 
of 20-ampere grounding devices de- 

Everywhere . . . people prefer White-Rodgers 
electric heat wall thermostats—universally 
famous for styling, easy installation and years 
of trouble-free performance. 

_ * Sold under the brand names of 
more than 50 manufacturers. 

WHITE-RODGERS CoO. 
ST. LOUIS 6, MISSOURI e 
ATLANTA 8, GEORGIA a 

TORONTO 8, CANADA 

732 Spring St., N. W. 

signed to meet the heavy duty re- 
quirements of modern equipment, ap- 
pliances and portable tools. The line 
includes single and duplex recepta- 
cles, also available with round cov- 
ers, and a U-ground cap. Special con- 
figurations of both receptacles and 
cap, in compliance with the 1959 
Code revisions, limits use of electrical 
equipment to 125 volts and no more 
than 20 amperes. The 5800 series per- 
mits the higher rated electrical 
equipment now more widely used in 
many additional residential, com- 
mercial and industrial uses, to obtain 
their full current requirements, op- 
erate more efficiently and safely. 

Write P-1042 on reply card, pg. 17. 

A projector spotlight which casts a 
beam to an exact room location has 
been introduced by Halo Lighting 
Products, Inc., 4201 W. Grand Ave., 
Chicago 51, Ill. The new “Projecto- 
Spot” picture spotlight and adjustable 
downlight is capable of casting rec- 
tangles, squares and other geometric 
shapes to specifically illuminate pic- 
tures, corners, tables, buffets or oth- 
er desired objects and areas. Adjust- 
ments up to 40 degrees from the ver- 
tical may be achieved. The maximum 
beam diameter is 63 degrees with an 
aperture opening of 1% inches. 

Write P-1043 on reply card, pg. 17. 

Progress Manufacturing Co., Castor 
Avenue and Tulip St., Philadelphia 
34, Pa., announces the “Gay Blades”, 
a new series of companion lighting 
fixtures—four in all: ceiling pull- 
down; wall pulldown; 1-light pend- 
ant; 3-light pendant—styled to ap- 
peal to modern home-makers. Design 
of “Gay Blades” is a cage formed by 
pleasingly-fluted metal blades, or 
fins, around glare-free plastic diffus- 
ers. Basic unit is 10 inches in 
diameter, 10% inches high, 100 watt 
capacity. 

Write P-1044 on reply card, pg. 17. 

A new miniature (3 to 10 ampere) 
circuit breaker, designed specifically 
to protect small motors in portable 
power tools and appliances, attaches 
to end of cord within minutes and 
protects motor from burning out due 
to overload or overwork. Designed by 
Modern Manufacturing Co., Inc., 680 
Davisville Rd., Willow Grove, Pa., 
these motor protectors will auto- 
matically cut off power when ma- 
chine is overloaded or overworked, 
and a reset button, instead of fuses, 
is used to reset the circuit breaker. 

Write P-1045 on reply card, pg. 17. 

Meier Electric Co., 3525 E. Washing- 
ton St., Indianapolis 7, Ind., has in- 
troduced a line of newly improved 
tandem plug-in baseboard heaters 
which achieve significant simplifi- 
cation, economy, and space saving. 
The heaters feature Revere aluminum 
Tube-In-Strip, a solid piece of flat 
sheet or strip aluminum or copper 
with built-in passages that are inflat- 
ed by pressure in tubes. 

Write P-1046 on reply card, pg. 17. 
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Helpful literature 

A new 36-page catalog describing 
the company’s complete line of in- 
dustrial and commercial steel shelv- 
ing is now available from Penco Di- 
vision, Alan Wood Steel Co., Oaks, 
Pa. This publication, Catalog 2400, 
contains full information on boltless 
T-line shelving, angle shelving, tool 
storage inserts, drawer case units, bin 
units, custom shelving arrangements 
and truck shelving. Also included is 
a section on Penco steel lockers, stor- 
age cabinets, and bookcase shelving. 

Write B-1047 on reply card, pg. 17. 

Four recent bulletins have been 
issued by The Kirlin Co., Detroit, 
Mich. “Kirlin Lighting for Homes,” 
a new eight-page, four-color booklet, 
shows suitable built-in ceiling light- 
ing for all rooms of modern homes, 
as well as porches; “Kirlin Exits” 
contains a complete listing of Kir- 
lin’s all-aluminum rust-resistant line; 
“Church Lighting,” a color brochure; 
and “Hospital Lighting.” a booklet 
showing suitable recessed fixtures, 
with installation details. 

Write B-1048 on reply card, pg. 17. 

Complete details of a new Smith- 
craft Corporation plan to lease mod- 
ern fluorescent lighting equipment 
for new or old buildings is outlined 
in a new four-page brochure. Smith- 
craft’s brochure contains most of the 
information necessary to plan for a 
complete lighting installation under 
the Lease-Light Plan. 

Write B-1049 on reply card, pg. 17. 

A new Swimming Pool Control 
Catalog, describing the use of time 
switches for automatic time control 
of pool equipment, has been prepared 
by the International Register Co., 
Chicago, manufacturer of Intermatic 
Time Controls. 

This 4-page catalog describes in 
full, how time switches can be used 
for automatic control of filtration, 
underwater lighting, water heating, 
floodlighting, hypochlorination and 
pool alarms. 

Write B-1050 on reply card, pg. 17. 

A new, management-oriented pub- 
lication that discusses the technology, 
equipment, and economics of auto- 
mation is now available from General 
Electric Co., Schenectady 5, N. Y. 
Titled “Automation and You,” the 
16-page bulletin (GED-3908) assesses 
the current state of the automation 
art, summarizes the need for and 
economic benefits of automation, and 
provides information for management 
on six key functions of automation: 
process ‘control, computing, instru- 
mentation, numerical control of ma- 
<hinés, sensing, and communications. 

Write B-1051 on reply card, pg. 17. 

available to our readers 

“Condulets for Corrosive Locations” 
is the title of a 20-page bulletin, just 
reissued with additional information 
by Crouse-Hinds Co., Wolf and 
Seventh Sts., Syracuse 1, N. Y. 

Write B-1052 on reply card, pg. 17. 

A new bulletin describing a com- 
plete line of engine-driven electrical 
generating systems in the range of 
10 to 200 kw is available from Con- 
solidated Diesel Electric Corp., 880 
Canal St., Stanford, Conn. Included 
in the catalog is the firm’s uninter- 
rupted power supply for critical ap- 
plications where even a few seconds’ 
interruption in electrical power can- 
not be tolerated. Other products 
featured are adverse environmental 
power units and an automatic posi- 
tive power system. 

Write B-1053 on reply card, pg. 17. 

A bulletin featuring the high volt- 
age vertical-break Type “MK-40” air 
switch has been issued by Delta-Star 
Electric Division of H. K. Porter Co., 
Chicago. The two-color, four-page 
brochure clearly describes and illus- 
trates this linkless, leverless, and 
braidless power switch. A large pho- 
tograph with keyed numbers points 
out the fully controlled blade mech- 
anism, high pressure contacts, silver 
inlay contact points, hard drawn cop- 
per blade, factory sealed blade bear- 
ings, and the rotating insulator bear- 
ing. 

Write B-1054 on reply card, pg. 17. 

Bulletin 1425, an 8-page two-color 
bulletin on its revolutionary new 
rotary handle circuit breakers and 
their use in switchboards, coxtrol 
centers, panelboards, and enclosed 
circuit breakers, has been published 
by Federal Pacific Electric Co., New- 
ark 1, N. J. Covering the complete 
line of rotary handle circuit breakers 
from 15 amperes through 800 am- 
peres, including EF, F, J, and M- 
frame breakers, the bulletin describes 
fully the features of the rotary handle 
mechanism. 

Write B-1055 on reply card, pg. 17. 

Detailed information on the high 
performance Thymotrol speed vari- 
ator, which uses Thyratron tubes to 
convert a-c to d-c power, is contained 
in a new bulletin, GEA-7019, pub- 
lished by General Electric Co., 1 
River Road, Schenectady 5, N. Y. 

The eight-page booklet describes 
the adaptability of the high perform- 
ance Thymotrol drive to machine 
feed and spindle applications, reeling 
equipment, conveyor systems, pro- 
cessing equipment, textile machines, 
and any other application where 
precise speed control is essential.” 

Write B-1056 on reply card, pg. 17. 
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Sun Oil Cco., Industrial Products 
Dept., 1608 Walnut St., Philadelphia 
3, Pa., offers a new 6-page bulletin 
giving complete technical informa- 
tion on electrical insulating oils for 
transformers and cables. The bul- 
letin discusses the functions of a 
transformer oil; gassing character- 
istics of oils; properties of electrical 
oils; uses for inhibited and unin- 
hibited oils; and typical properties of 
each type. Information on cable oils 
includes a discussion of the oil re- 
quirements of the three basic types 
of cables; viscosity-temperature 
relationships of cable oils; resistance 
to gas evolution; oxidation stability. 

Write B-1057 on reply card, pg. 17. 

Bulletin GEA-7021, a 12-page pub- 
lication by General Electric Co., 1 
River Rd., Schenectady 5, N. Y., dis- 
cusses the complete line of the com- 
pany’s relays for all applications. Re- 
lays included are general purpose, 
machine tool, mechanically held 
datched-in), pneumatic time-delay 
and synchronous motor-driven tim- 
ing. 

Write B-1058 on reply card, pg. 17. 

Forty magic ways to beautify a 
home with light are shown in “The 
Light Side of Decorating,” a new 
booklet just published by The Super- 
ior Electric Co., makers of Luxtrol 

light controls. Included are at least 
four lighting schemes for every typi- 
cal room and all were designed by 
C. Eugene Stephenson, F.A.I.D. in- 
ternationally known designer and au- 
thority on home lighting. The 36-page 
booklet contains forty full color illus- 
trations. 

Write B-1059 on reply card, pg. 17. 

A new manual containing many 
pages of data on procedures and 
equipment for measurement of insu- 
lation leakage at high voltage and 
voltage breakdown tests has been an- 
nounced by Associated Research, Inc., 
Chicago 18, Ill. Description is includ- 
ed of procedures for forecasting life 
of motor and generator insulation, 
testing breakdown of cable install- 
ation and re-built motors and genera- 
tors. 

Write B-1060 on reply card, pg. 17. 

NL Corporation (formerly Novelty 
Lighting) of Cleveland, Ohio, an- 
nounces the publication of their new 
Church Lighting Catalog No. 74. This 
catalog is a basic reference for any- 
one interested in selecting appropri- 
ate contemporary or traditional 
church lighting for new construction 
or relighting installations. NL’s new 
catalog groups the lighting fixtures 
by related architectural styles for 
easy selection. 

Write B-1061 on reply card, pg. 17. 

NEW 1959 EDITION 

ELECTRICAL 

ESTIMATING GUIDE 

Covers Over 2000 Wiring Jobs 
This new, entirely different estimating guide has 
200 completely worked out charts. 
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time the publishers offer a co 
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(October 1960) 

The Moe Light division of Thomas 
Industries Inc., Louisville, Ky., lead- 
ing manufacturer of residential, com- 
mercial and industrial lighting fix- 
tures, introduces its 1960 recessed 
lighting fixtures with a 36-page, 
color catalog covering a completely 
new line of residential and commer- 
cial units. The new catalog offers in- 
stallation instructions, light curves 
and coefficient tables, as well as de- 
tailed drawings of all recessed units, 
including square, rectangular, opal 
glass, round, adjustable beam, show- 
er and aisle light types. 

Write B-1062 on reply card, pg. 17. 

With rigid polyvinyl chloride elec- 
trical conduit gaining increasing pop- 
ularity in the electrical field, Kraloy 
Plastic Pipe Co., Inc. offers a new, 
complete 20-page catalog. Included 
are comprehensive test results, spe- 
cification information, installation in- 
struction, corrosion resistant charts, 
and other valuable data. 

Write B-1063 on reply card, pg. 17. 

A new 12-page booklet, “Useful 
Tips For Top Savings And Service,” 
has just been issued by the Dutch 
Brand (Electrical Tape) division of 
Johns-Manville. It covers 24 specific 
tape jobs, from protecting electricians’ 
tools to use of color-coded tapes to 
speed mass assembly of electrical 
components and products. The book- 
let is easy-to-read, clearly illustrated, 
and there is valuable product infor- 
mation to help in the selection of the 
most practical, economical tape for 
any given job. 

Write B-1064 on reply card, pg. 17. 

Tractor-trailers’ 
(Continued from page 57) 

town a good distance away. I have 
a big billboard type sign on the 
trailers. This establishes the fact 
that you’re a pretty good size 
operator. 

It used to cost.me $25 to move a 
trailer onto a job and $25 to move 
it off, but I eliminated this by 
buying the tractor. The trailers 
stay on the job until it’s finished, 
then the surplus is loaded up and 
returned. 

In February, I used _ three 
of the trailers on the West Texas 
State College campus, 20 miles 
south of Amarillo, where I had the 
work on two dorms and a student 
center. 

Back in 1948 I conceived the 
idea of going into the wholesale 
business. I bought a tractor-van, 
binned it, filled it with material 
and put a salesman on the road; 
but the overhead was too high and 
this didn’t pan out. Then I decided 
the van would make an ideal on- 
the-job warehouse. 
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How many trailers or how big 
depends of the contractor’s situ- 
ation. My trailers include two 
28-footers, a 20, a 24, and a 33- 
foot size. I was the first contractor 
to use them in this area, but some 
others have become interested 
since. Use of trailers is about the 
most profitable idea I’ve had in 
the 21 years I’ve been in business 
in Amarillo. 

Economic comment 

(Continued from page 6) 

softness and decline, a reduction 
in the price of the “blue chip” 
may be anticipated, though usual- 
ly not to the extent of other more 
speculative issues. 

Advice to the investor is always 
a dangerous item to offer. But 
there is one principle that should 
guide every purchaser of securi- 
ties, whether they be mutual 
funds, corporate shares, or other 
types of investment. A well-estab- 
lished and planned program with 
ultimate goals and _ objectives 
clearly indicated will provide the 
investor with relative freedom 
from worry from all but the most 
drastic movements in_ security 
prices. 

Code 

(Continued from page 113) 

quired by Section 430-89 for 
separately excited d-c motors, for 
series motors, and for converters 
and MG sets which by a decrease 
in load or by current reversal can 
be driven at excessive speeds 
from the d-c end unless the me- 
chanical part of the equipment is 
designed to limit the speed or un- 
less the machine is manually con- 
trolled by a qualified operator. By 
qualified operator is meant an op- 
erator who is constantly attending 
the controls, such as a crane op- 
erator, not a maintenance engi- 
neer who is merely on the prem- 
ises. 

Section 430-90 requires fused 
switches, when such switches are 
used as controllers, to be capable 
of accommodating the size fuses 
listed in Table 430-146 for motor- 
running overcurrent protection 
unless time-lag fuses designed for 
motor starting are used, in which 
case smaller size switches are per- 
mitted. Such switches are re- 
quired to be capable of safely 
starting and stopping the load in 
any case whichever type and size 
switch is selected. 

In the next issue, motor discon- 
necting means and other motor 

requirements will be discussed. 
Answers to Code test questions: 

(1. T Section 430-81-b) (2. T Sec- 
tion 430-81-c) (3. F Section 430- 
82-b) (4. T Section 430-82-c-1) (5. 
F Section 430-82-c-1) (6. ¢ Section 
430-72) (7. b Section 430-82-c-2) 
(8. b Section 430-88) (9. a Section 
430-89-b) (10. ¢ Section 430-83). 

Knoxville promenade 

(Continued from page 51) 

there are two 100-watt fluorescent, 
tubular cool-white, rapid-start 
tubes. 
When a trench had to be built, 

easement rights were obtained 
from the parking lot operator, who 
had a long lease. KUB and the 
electrical contractor both worked 
together on the trench. 

The parking lot operator in- 
stalled five poles with 400-watt 
mercury lamps for illuminating 
the lot next to the promenade. 

Underground apparatus 

(Continued from page 87) 

lowered into place over the con- 
nected transformer. Accessible 
mounting bolts then can be used to 

secure the transformer to the 
housing, and to fasten the housing 
to the mounting pad. 

Over-all plan dimensions would 
be 32 inches by 44 inches, with a 
height of 46 inches through 25 
kva, and a height of 53 inches 
above 25 kva. 

For the simple radial or “utiliza- 
tion transformer” system, only the 
housing and a_ suitable  pole- 
mounted distribution transformer 
would be needed. Housing surface 
temperatures would be consider- 
ably lessened, safety hazards re- 
duced, and change-out problems 
greatly simplified when compared 
to the “utilization transformer” in- 
stallation. 

For the looped lateral system 
utilizing a single disconnect, this 
transformer housing has provision 
for mounting a Westinghouse Type 
“CSO,”  single-pole, oil switch 
within the H.V. compartment. This 
switch, shown in position in 
Figure 6, has a full load-break 
rating of 200 amperes at system 
voltages up to 14,400 volts, there- 
by eliminating the need for addi- 
tional load-break devices at the 
H.V. feeder tie. This switch is com- 
pletely self-contained so that it is 

ontractors who 

live for customer 

satisfaction specify 

Sierra — the modern 

wiring devices 

and wall plates 

that live by 
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SIERRA 
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15100 South Figueroa + Box 85 « Gardena, California 
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easy to install or remove as the 
character of the _ application 
changes. It is practically mainte- 
nance-free, performing up _ to 
10,000 switching operations before 
inspection is required. For this ap- 
plication, a knife-blade attachment 
is available for the oil switch, to 
give visual indication of an open 
disconnect. 

For the looped lateral requiring 
two separate disconnect points at 
the transformer location, provision 
is made within the H.V. side of 
the housing to mount a two-posi- 
tion S. & C. blade disconnect with 
“Loadbuster” attachments. The 
center position of this- multiple 
disconnect can be supplied with 
an H.V. fuse, readily accessible 
through the door of the H.V. com- 
partment. 

It is apparent that the success of 
the several methods of under- 
ground residential power distribu- 
tion depends to a great extent up- 
on the cost of the specialized 
equipment necessary for their in- 
stallation and use. Of this equip- 
‘ment, the most costly items are 
the distribution transformer and 
the transformer enclosure. The 
present state of development of 
underground distribution systems 

indicates that it is much too early 
for transformer manufacturers to 
standardize on any one distinct 
type of transformer or transformer 
enclosure for this application. 

It is now thought that a stand- 
ardized, mass-produced housing, 
using standard pole-type distribu- 
tion transformers and having pro- 
vision for the addition of switch- 
gear and protective devices to suit 
all proposed systems, will find ac- 
ceptance by many electric utility 
companies. 

Substation grounding 

(Continued from page 92) 

capable of producing ground cur- 
rents should be made. Present sys- 
tem conditions, as well as probable 
future extensions, should be in- 
cluded in such a study. 

Considering such matters as soil 
resistivity, number and length of 
electrodes, soil conditions vary so 
widely that it is difficult to predict 
how many rods will be required to 
give a certain resistance or how 
deep the rods must be driven to 
reach the better conducting soils. 
Each installation must be studied 
individually and a few preliminary 
tests at the substation site will 

usually provide the simplest and 
quickest way of obtaining infor- 
mation that will be helpful in the 
design of the grounding system. 

If the soil were of a homogene- 
ous nature throughout and had the 
same resistivity at all depths, it 
would be possible to predict, with 
reasonable accuracy, the length of 
the rod that would have to be 
driven to give a desired resistance. 
This can be seen from the chart, 
Figure 4, which shows theoretical 
curves of resistance for various 
lengths of rods, assuming homo- 
geneous soil with three different 
values of resistivity. For example, 
in soil having a resistivity of 10,- 
000 ohms per cubic centimeter, a 
10-foot rod would have a resist- 
ance of 30 ohms while in soil of 
1000 ohms per cubic centimeter it 
would have a resistance of only 
three ohms. 

This chart shows that, theoreti- 
cally, lower resistances can be 
obtained by the use of longer rods 
ariven deep into the earth. This 
has also been found to be the case 
in actual practice, although because 
of the non-uniform nature of the 
soil, the resistance-depth curves 
seldom show a straight line re- 
lationship. Also, underlying rock 
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strata may sometimes prevent the 
driving of long electrodes. How- 
ever, nearly always, where long 
rods can be driven, the practical 
improvement is greater than the 
theoretical because the deeper soils 
tend to have lower resistivity than 
the surface soils. 

Flicker control 

(Continued from page 96) 

ficiently high to develop the re- 
quired motor torque. Some elec- 
tronic devices experience difficul- 
ties in operation resulting from 
voltage variations. 

Several graphs are presented 
here to facilitate the calculation 
of voltage dip due to motor start- 
ing on a 12.5 kv system. The 
graphs are drawn for NEMA code 
F motors but are readily adaptable 
to other codes. Figures 1 and 2 are 
plotted from reasonable approxi- 
mations. In many instances, they 
have given results quite close to 
those of a more detailed calcula- 
tion. These charts are used only 
to obtain a quick estimate. A more 
detailed calculation is made if it 
appears to be necessary. 

Figure 1 gives the per cent dip 
at the transformer bank secondary 
due to starting a three-phase 
NEMA code F motor. The dip is a 
function of the three-phase capaci- 
ty of the transformer bank, per 
cent impedance, the short circuit 
capacity at the primary side (12.5 
kv) of the bank, and the motor 
horsepower. As an example a 300- 
hp code F motor started on a 3000- 
kva bank of 4% impedance, with 
2000 ampere short circuit capacity 
on the 12.5 kv primary side gives 
a dip of 5.8%. Figure 2 gives the 
per cent dip at the primary side of 
the transformer bank. 

Figure 3 assists in the calcula- 
tion of voltage dips for other code 
letters and for autotransformer 
starting. The following examples 
demonstrate the use of the charts. 
(1) A 500-hp code B motor is to 
be started at full voltage. From 
Figure 3, starting kva is 1750. This 
is equivalent to that of a 310-hp 
code F. Using Figure 1 for a 310- 
hp code F gives the same dip as 
for a 500-hp code B. 

(2) A 1500-hp code F motor is to 
be started on an autotransformer 
at the 80% tap. This would be 
equivalent to starting a 960-hp 
(.8? x 1500) code F motor at full 
voltage. 

(3) A 2000-hp code D motor is to 
be started with autotransformer 
tap at 65%. From Figure 3, start- 
ing kva at full voltage would be 

9000 kva (use 200 hp and multiply 
by .10). With 65% tap, the starting 
kva would be 3800 (.652 x 9000). 
Using Figure 3 again, this is equiv- 
alent to starting a 690-hp code F 
motor at full voltage. 

In conclusion, it appears that 
only the discretion and experience 
of the utility engineer can establish 
a permissible amount of flicker in 
a power system serving a com- 
bination of lighting and motor 
loads. In doing so, engineers must 
weigh the results of flicker and 
design distribution systems that 
will absorb fluctuations so that if 
the flicker problem arises, it can 
be solved without economic limits. 

Office building 

(Continued from page 44) 

is an excellent example of cleverly 
matching new with old, maintain- 
ing the style, good taste, and sol- 
idarity of the original building ex- 
terior design while incorporating 
in the interior all the conveniences 
and facilities possible with good 
modern architectural and engi- 
neering design techniques. 

Garden lighting 

(Continued from page 47) 

Fahsbender suggests outdoor-type 
extension cords which plug in on 
existing house circuits or in the 
garage. This calls for certain pre- 
cautions: (1) Avoid overloading 
any one household circuit which, 
on the average, carries only about 
1700 watts; (2) Protect extension 
cords, wherever they leave house 
or garage, against damage from 
closing doors and windows; (3) 
Tape all plug connections outdoors 
to keep moisture out and, ‘in ad- 
dition, drape them over a wood 
spike to keep above puddle level. 

A permanently installed out- 
door lighting system consists of 
underground cable buried in a 
trench and the use of waterproof 
convenience outlets above the 
ground level located to suit the 
home owner. 

Cable-laying must conform, of 
course, to local regulations and re- 
quirements, and in order to meet 
these specifications, Miss Fahs- 
bender stresses that home owners 
should turn over all wiring and 
rewiring jobs to a dependable elec- 
trical contractor. 

The permanent outdoor lighting 
system is a convenience the year 
around. Weatherproof outlets come 
in handy for the use of- hedge 
clippers, lawn mowers and other 
electrical garden equipment, or for 
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Wire Pulling Lubricant 
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© Creamy, non-corrosive lu- 
Write for bricant. Never greasy or 

descriptive messy. 
booklet Prevents sticking or set- 

ting. Specially helpful on 
saddles and turns. 
Does not run back on 
cables. 
Never harmful to hands 
or clothing. 
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THEY STAY ON 

All VICTOR “MAGIC” CLAMPS 
and STRAPS for Thin and 
Heavy Wall Conduits have 
this time-saving snap-on 

feature. 

Contractors everywhere are 
switching to VICTOR. Cash in 
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these fast selling, profitable 
Clamps and Straps to your 
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VICTOR products are 
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a radio or TV set. They can be 
utilized also for outdoor Christmas 
lighting and for permanent yard- 
lighting. 

Safety firsts 

In the interest of safety, Miss 
Fahsbender underscores the fol- 
lowing recommendations: 1: 
weatherproof cords and moisture- 
proof connections are a “must” for 
both temporary and permanent 
installations. 2. Turn off the 
electricity before replacing a light 
bulb. 3. Work in a dry garden. 
Any kind of moisture, even dew, 
must be guarded against. 

Modern home lighting 

(Continued from page 41) 

The kitchen has structural light- 
ing, arranged under a cornice built 
around wall, under cabinets, and 
extending over the range. A cen- 
tral ceiling fixture provides gener- 
al illumination. This fixture is a 
two-tube, well-diffused fluorescent 
unit. 

The light in the utility room is 
a centrally located ceiling fixture, 
equipped with a white diffuser. 

The house is supplied with all- 
year air conditioning by a heat 
pump. The all-electric kitchen is 
equipped with built-in oven, 
range, roll-out dishwasher, gar- 
bage disposer, and a 40-gallon 
electric water heater. 

This first Total Electric Gold 
Medallion Home was sold after the 
first week of exhibition, but was 
kept open for inspection each 
weekend for four weeks. At night, 
with all lights turned on, it pre- 
sented a splendid sight, demon- 
strating the beauty and utility of 
modern lighting. 

Lighting training 

(Continued from page 45) 

L. Linebarger, former commercial 
sales representative with ten years 
experience, was named director of 
residential lighting promotion. As- 
sisting Linebarger is Franklin W. 
Griffin, former customer service 
representative with six years util- 
ity sales experience. Both are 
headquartered in the company’s 
General Office Sales & Develop- 
ment Department, in Little Rock. 

To prepare for their new light- 
ing assignments, Linebarger and 
Griffin attended an intensive in- 
structors course of the “Academy 
of Lighting Arts,’ in Cleveland, 
Ohio. 

In the initial stage of the pro- 
gram, the lighting personnel con- 

centrated their work around a spe- 
cially designed “Academy of Light- 
ing Arts” program, which con- 
tains such teaching items as slide 
projectors, films, display and dem- 
onstration equipment, plus addi- 
tional instructional material. 

Director Linebarger explains, 
“The primary function of the 
academy is that of training certi- 
fied lighting consultants. To ac- 
complish this, our presentations 
concentrate on two major areas— 
education and sales promotion. 
Trainees are the lighting sales 
people of retailers, builders, con- 
tractors, distributors, architects, 
interior decorators, teachers, fea- 
ture writers, company personnel, 
and other interested groups.” 

Academy schedule 

Each academy course met once 
each week for twelve weeks. In 
the first schedule, Linebarger and 
Griffin traveled to four major Ar- 
kansas cities—Little Rock, El Do- 
rado, Hot Springs, and Pine Bluff 
—with the academy training aids, 
visiting one city each night. Meet- 
ings were scheduled from 7 p.m. 
until 9 p.m. After 12 weeks, four 
more towns were scheduled and 
so on until all towns are reached. 

200 AMPERE 
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This will take about 18 months to 
cover the properties of the com- 
pany. Total enrollment for the 
first four classes was 111 trainees. 
During the day, when time per- 
mits, Linebarger and Griffin visit 
dealers and sales allies’ employees 
in the lighting industry. 

Griffin, lighting sales coordina- 
tor, reports, “Attendance has been 
far beyond initial expectations. We 
are maintaining a 93 per cent at- 
tendance figure, even though some 
trainees have to drive 50 to 60 
miles over mountainous roads to 
attend.” 

Linebarger and Griffin attribute 
the high attendance to three key 
factors: (1) Desire to know more 
about residential lighting. (2) A 
$25 tuition per student, rather 
than having a free, “come-when- 
you-can” arrangement. (3) Strict 
requirements which must be met 
in order to graduate as a Residen- 
tial Lighting Consultant. 

Cooperation from sales allies 

Linebarger reports that early re- 
sults have demonstrated “that it’s 
a working program rather than a 
talking program. 

“We find,’ Linebarger says, 
“that dealers are stocking better 
quality fixtures, better portable 
equipment, and are using struc- 
tural lighting more effectively 
than before. This is one of the 
basic needs of our lighting pro- 
gram.” 

Linebarger and Griffin feel that 
the best indications of the acade- 
my’s acceptance and success are 
the many requests for reservations 
made for the next academy ses- 
sions. There will be only three 
meetings per week, instead of four, 
since the instructors will be re- 
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visiting former trainees, keeping 
lighting information current, and 
lending assistance on special prob- 
lems. 

Arkansas Power & Light Com- 
pany has employed five new home 
lighting consultants at three of its 
division offices. These five ladies 
are under the direct supervision of 
the company’s division sales man- 
agers, although they look to Line- 
barger and Griffin for technical 
assistance. 

These ladies underwent a spe- 
cial two-weeks training course un- 
der the direction of Linebarger 
and Griffin, utilizing the ‘“Acad- 
emy of Lighting Arts.” They were 
hired specifically for their apti- 
tude in the sales and public con- 
tact work. 

Bank lighting 

(Continued from page 39) 

power. This system can be used 
during a main power failure to 
run one elevator and essential 
lighting. 

From the studies made by the 
designers, the use of ordinary air 
diffusers that discharge air across 
the ceiling at a high velocity didn’t 
seem feasible, since future parti- 
tion movement might eventually 
result in “bouncing” the air off 
the adjacent partition, thus caus- 
ing drafts. It was then decided 
that each four-foot module should 
have its own lighting unit plus a 
means of discharging air as re- 
quired. Lumi-Flo troffers met 
these design specifications. 

The key to the Lumi-Flo air 
handling system is the low veloci- 
ty introduction of air straight 
down like gentle rainfall, thus 
eliminating “hot and cold spots” 
and the “bounce” of air from near- 
by partitions. 
When the unit is acting as an 

air supply, a balancing valve is 
inserted with a flexible air hose 
connected to the metal air supply 
duct. Air requirements thus may 
be altered easily and quickly by 
bringing cool air to additional fix- 
tures if office machinery or extra 
personnel are added. 

Installation of the troffers pro- 
ceeded smoothly and the combina- 
tion units proved very satisfactory 
in effectively integrating the re- 
quirements of both electrical and 
mechanical devices. 

The units are connected to the 
air duct system by a flexible tube 
with a snap-in collar that is sup- 
plied by the sheet metal con- 
tractor. The electrician installs the 
troffers, makes electrical conneéc- 

tions, installs reflectors, fluores- 
cent lamps, and the shielding ele- 
ment. The sheet metal worker in- 
stalls the air valve and tubing and 
connects the tubing to the air 
ducts. 

The air conditioning system is 
designed to move 120,000 cubic 
feet of air per minute and supply 
chilled and warm water to 33,000 
square feet of ceiling panels for 
the supplementary system of 
radiant heating and cooling. The 
capacity of the refrigeration sys- 
tem is 400 tons. 

Comfort will be _ provided 
throughout the seasons for the 
tenant floors and the banking 
spaces through the combination of 
air circulation and radiant heating 
and cooling. Design conditions are 
78 degrees dry bulb and approxi- 
mately 45 per cent relative hu- 
midity in summer, and 72 degrees 
dry bulb with approximately 40 
per cent relative humidity in win- 
ter. 

J. M. Clayton was the electrical 
contractor and Newcomb and Boyd 
the mechanical and electrical engi- 
neers. Daniel Construction Co., of 
Alabama, was the general contrac- 
tor. 

Washington report 

(Continued from page 8) 

July was $5.2 billion, a normal 
three per cent higher than that for 
June, the Census Bureau reports. 
Actual physical volume of con- 
struction in July was 6 per cent 
below that for July 1959. 

Construction fell off in the first 
half of 1960. Government econo- 
mists, however, predict a pick-up 
in the second half. They expect 
1960 expenditures to match 1959’s. 
Though government economists 

foresee no persuasive signs of an 
impending recession, many econo- 
mists outside of the government 
do. Economists for industries, 
economists for large banks, econo- 
mists who write the financial col- 
umns in the newspapers, almost 
unanimously are predicting a slide 
in business. 
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MANUFACTURERS? AGE 

REPRESENTING OUR ADVERTISERS 

FRANK ADAM ELECTRIC CO. 

Alabama, Birmingham: Robert S. 
Arkansas, Little Rock: N. B. Nichols 
Florida, Clearwater: Elmer Rasmussen 
Florida, Fort Lauderdale: Vic Lanford 
Florida, Miami: Bryan P. Fisher 
Georgia, Avordale Estates: Herman L. Jung- 

hans 
Kentucky, South 

Electric Sales Co. 
Louisiana, New Orleans: William J. Keller 
Maryland, Baltimore: E. A. Gerstenberg 
Missouri, Kansas City: B. L. McCreary & Son 
Missouri, St. Louis: Otto H. Rottmann 
Oklahoma, Oklahoma City: Ray Sullens 
Oklahoma, Tulsa: Elmer W. Luebbert 
Texas, Dallas: James Meece 
Texas, Houston: Barney Winkler 
Virginia, Richmond: W. E. Sullivan Jr. 

Morrison 

Fort Mitchell: Hackman 

ADVANCE TRANSFORMER CO. 
Georgia, Atlanta: L. Morris Landers Co. 
Kansas, Kansas City: Robert L. Haizlip Co. 
North Carolina, Charlotte: Eugene F. Lom- 

bardi 
Texas, Dallas: Henry Feld 

ALLEN-BRADLEY CO. 
Alabama, Birmingham: J. L. Howarth Co., Inc. 
Arkansas, Little Rock: Curtis H. Stout, Inc. 
Florida, Jacksonville: Van & Smith Co., Inc. 
Florida, Miami: Charles R. Lee & Assoc., Inc. 
Florida, Tampa: Van & Smith Co., Inc. 
Georgia, Atlanta: Roy E. Wilson Co. 
Kentucky, Louisville: The Rietze Co. 
Louisiana, New Orleans: Robbins & Robbins 
Louisiana, Shreveport: Curtis H. Stout, Inc. 
Maryland, Baltimore: Harry M. Wood & Co., 

Ine. 
Missouri, Kansas City: B. L. McCreary & Son 
Missouri, St. Louis: Allen-Bradley Co. 
North Carolina, Charlotte: LeRoy P. Spoon 
Oklahoma, Tulsa: John W. Elder Co. 
Tennessee, Knoxville: Bowditch & Co. 
Tennessee, Memphis: Curtis H. Stout of Ten- 

nessee, Inc. 
Texas, Dallas: J. K. Webb, Mgr. 
Texas, Houston: Allen-Bradley Co. 
Virginia, Richmond: Harry M. Wood & Co., Inc. 
West Virginia, Charleston: Henry E. Payne 

ALL-STEEL EQUIPMENT INC. 
Arkansas, Little Rock: Jim Venable 
Florida, Miami: James Hopper, Inc. 
jeorgia, Atlanta: Hopper & McCoy, Inc. 
Louisiana, New Orleans: Jack Hagan 
Maryland, Baltimore: Bloom Assoc., Inc. 
Missouri, Kansas City: Schooler-Gorman Co. 
Missouri, Kansas City: Thomas Nulik Co. 
Missouri, Webster Groves: Ralph Hinchman 
North Carolina, Greensboro: Barber-Ayers & 

Assoc. 
Oklahoma, Oklahoma City: Thomas Nulik 
Texas, Dallas: Jim Randall Co. 

ANCHOR MANUFACTURING CO. 
Alabama, Birmingham: J. J. Perry, Jr., c/o 

W. H. Neville 
Alabama, Mobile: Gregory-Salisbury & Co. 
Arkansas. Pine Bluff: Gregory-Salisbury & Co. 
Washington, D. C.: The Bradley Co. 
Florida, Delray Beach: J. J. Perry, Jr., c/o 

Nelson Phillips 
Georgia, Atlanta: J. J. Perry, Ir. 
Louisiana, Baton Rouge: Gregory-Salisbury & 

Co. 
Louisiana, New Orleans: Gregory-Salisbury & 

Co. 
Mississippi, Jackson: Gregory-Salisbury & Co. 
Oklahoma, Lawton: E. W. Cox 
South Carolina, Columbia: J. J. Perry, Jr., 

c/o James Richardson 
Tennessee, Memphis: Gregory-Salisbury & Co. 
Texas, Dailas: J. E. Rogers 
Virginia, Richmond: The Bradley Co. 

ARRO EXPANSION BOLT CO. 
Florida, Miami: Hopper-James, Inc. 
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Georgia, Atlanta: Hopper & McCoy 
Louisiana, New Orleans: Edgar J. Haas, Jr. 

& Assoc. 
Maryland, Baltimore: Peterson & Lowe 
Missouri, St. Louis: C. J. Sampson & Son 
North Carolina, Greensboro: Barber-Ayers & 

Assoc. 
Texas, Dallas: Felix M. Watson 

ATLANTIC CONDUIT FITTINGS CO. 
Florida, Fort Lauderdale: W. T. Evans 
Georgia, Atlanta: D. D. Camp 
Louisiana, New Orleans: Charles K. Ramond 
Kentucky, Louisville: J. Louis Weyhing 
Maryland, Baltimore: Harry C. MacCubbin 
North Carolina, Charlotte: W. H. Lassiter, Jr. 
Oklahoma, Jenks: Wayne G. Parker 
Texas, Houston: Fred Walters Co. 

& C METAL STAMPING CO. 

Florida, Lake Wales: Carter-Moody Agency, 
Florida, Tallahassee: Carter-Moody Agency, 

Inc. 
Florida, Tampa: Carter-Moody Agency, Inc. 
Georgia, Atlanta: Walter M. Hinson 
Louisiana, New Orleans: E. J. Hagan 
Missouri, Kansas City: Mlieming & Co. 
North Carolina, Charlotte: E. F. Lombardi 
Tennessee, Memphis: Lloyd D. Fitts 
Texas, Dallas: Harry A. Miller Co. 
Virginia, Richmond: Robert W. Fishburne 

JASPER BLACKBURN CORP. 

Alabama, Birmingham: Belcher & Assoc., Inc. 
Birmingham: Godfrey W. Glenn Alabama, 

Agency 
Florida, Jacksonville: Belcher & Assoc., Inc. 
Florida, Miami: Belcher & Assoc., Inc. 
Florida, St. Petersburg: Beicher & Assoc., 

Inc. 
Georgia, Atlanta: Belcher & Assoc., Inc. 
Kentucky, Louisville: Shouse-Reed Co. 
Louisiana, New Orleans: Dupont-Bondurant, 

Inc. 
Maryland, Towson: Roy Buress 
North Carolina, Charlotte: E. F. Lombardi 
Tennessee, Memphis: Southland Sales Agents 
Texas, Dallas: Curtis Musgrove Co. 
Texas, Fort Worth: Curtis Musgrove Co. 
Texas, Houston: Curtis Musgrove Co. 
Texas, San Antonio: Curtis Musgrove Co. 
Virginia, Richmond: Leo Roach 

BLACKHAWK INDUSTRIES 

Florida, Fort Lauderdale: Shannon Assoc. 
Florida, Orlando: Shannon Assoc. 
Georgia, Atlanta: Griffin & Griffin 
Tennessee, Memphis: Keith Wahlstrom 
Texas, Dallas: Peabody Brothers 
Texas, Houston: Peabody Brothers 
Virginia, Richmond: Paul Mayo, Jr. 

BRIDGEPORT FITTINGS CO., INC. 

Florida, Miami: Suchman Associates, Inc. 
Georgia, Atlanta: Frank P. Davis 
Louisiana, New Orleans: Dupont-Wacther 

Co. 
North Carolina, Greensboro: Paul Sherrill 
Texas, Dallas: Arling D. Smith Co. 
Texas, Houston: Arling D. Smith Co. 

BRIEGEL METHOD TOOL CO. 

Georgia, Atlanta: Walter S. Nash 
Louisiana, New Orleans: Al Levin & Assoc., 

Inc. 
Missouri, St. Louis: Harry C. Andrew Co. 
Texas, Dallas: Valkus-Kissel 
Virginia, Richmond: L. J. Crews 

BUCHANAN ELECTRICAL PRODUCTS CORP., 

Alabama, Birmingham: Belcher & Assoc., Inc. 
& Assoc., Florida, Jacksonville: 

Inc. 
Florida, Miami: Belcher & Assoc., Inc. 

Belcher 

Florida, St. Petersburg: Belcher & Assoc., Inc. 
Workinger, Georgia, Atlanta: William T. 

Belcher & Assoc., Inc. 

1960 

Maryland, Hyattsville: Victor E. Lawrence 
Missouri, Kansas City: Charles Arehart 
Missouri, Kirkwood: Ray Martin 
North Carolina, Charlotte: Samuel T. Gantt 
Tennessee, Memphis: Hal Beard, Walter L. 

Clinton & Assoc. 
Texas, Fort Worth: J. E. Morton, Walter L. 

Clinton & Assoc. 
Texas, Houston: Walter L. Clinton & Assoc. 
Texas, Houston: Edward C. Ober, Walter L. 

Clinton & Assoc. 

BURNDY CORP. 
Alabama, Birmingham: Chas. W. Ashby Co. 
Arkansas, Little Rock: Curtis H. Stout, Inc. 
District of Columbia, Washington: Bradley 

Co., Inc. 
Florida, Miami: Shaw Hardy Co. 
Florida, Tampa: Florida Electric Supply, Ine. 
Georgia, Atlanta: Roy E. Wilson Co. 
Louisiana, New Orleans: Curtis H. Stout of 

La., Inc. 
Louisiana, Shreveport: Curtis H. Stout, Inc. 
Mississippi, Jackson: Curtis H. Stout, Inc. 
Missouri, Kansas City: Charles L. Ward Co. 
Missouri, St. Louis: Henderson Sales Co., Inc. 
North Carolina, Charlotte: Glenn & Larson of 

Carolin: , Inc. 
Oklahoma, Oklahoma City: R. C. Ramsey Co. 
Tennessee, Memphis: Curtis H. Stout of Tenn., 

Inc. 
West Virginia, Charleston: Muller, Harper & 

Assoc., Inc. 

JAMES F. BURNES CO. 
Florida, Tampa: C. D. Huddleston 
Georgia, Atlanta: L. Arnold Hoge & Assoc. 
North Carolina, Greensboro: Wilson P. Byrd 
Texas, Houston: Robert R. Barr & Assoc. 
Virginia, Richmond: Arthur C. Hoey, Jr. 

CIRCLE F MFG. CO. 
Florida, Miami: Hopper & Assoc., Inc. 
Georgia, Atlanta: Hopper & McCoy 
Louisiana, New Orleans: Chester R. Lioyd 

Co. 
North Carolina, Greensboro: 

Assoc. 
Maryland, Baltimore: Bloom Assoc. 
Missouri, Kansas City: Parkins & Bretz Co. 
Missouri, St. Louis: R. E. Myers & Son 
Texas, Dallas: Tom Harrison Co. 

Barber-Ayers & 

CIRCLE WIRE & CABLE CORP. 
Georgia, Atlanta: L. Morris Landers 
Louisiana, New Orleans: Al Levin & Assoc. 
Maryland, Baltimore: Burg & Ellen 
Missouri, St. Louis: Gene Hagen & Co. 
North Carolina, Charlotte W. dH. Lassiter 

Sales Co. 
Tennessee, Nashville: John Townes & Co. 
Texas, Dallas: Fain & Assoc., Inc 
Texas, Houston: Glidden Engr. & Equip. Co. 

CLIFTON CONDUIT CORP. 
Florida, Clearwater: Fay-Shaw & Co., Ine. 
Florida, Miami: Fay-Shaw & Co., Ine. 
Louisiana, New Orleans: A. J. Weilbaecher 
Maryland, Baltimore: Joseph A. Lawlor 
Missouri, St. Louis: Wood & Anderson Co. 
Texas, Houston: Nuro Co 

CRESCENT INSULATED WIRE & CABLE CO. 
Arkansas, Little Rock: Jones-Philibert Co. 
District of Columbia, Washington: James P. 

Quick Agency 
Georgia, Atlanta: Berry-Elsberry Co., Ine. 
Louisiana, New Orleans: Jones-Philibert Co. 
Maryland, Baltimore: Electrical Sales Co. 
Missouri, Kansas City: Parkins & Bretz, Inc. 
Virginia, Richmond: Robert W. Fishburne 

DAY-BRITE LIGHTING, INC. 
Alabama, Birmingham: James R. Fuller 
Florida, Jacksonville: Joseph N. Crevasse 
Florida, Miami: James A. Foerster 
Florida, Tampa: George Jack 
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MANUFACTURER 

REPRESENTING OUR ADVERTISERS 

Georgia, Atlanta: Oren M. Ruff, Jr. 
Louisiana, New Orleans: Paul Hogan, Jr 
Mississippi, Jackson: James F. Branson 
North Carolina, Charlotte: Lad M. Massey 
North Carolina, Raleigh: Roy Palmer, Jr. 
Oklahoma, Oklahoma City: Paul Sheline 
South Carolina, Myrtle Beach: Breeden M. 

Moore 
Tennessee, Knoxville: L. H. Edenfield 
‘Tennessee, Memphis: Sidney H. Chilton 
Tennessee, Nashville: Joe L. Booker 
Virginia, Richmond: Earl Dagenhardt 
Virginia, Roanoke: John C. Manos 

ELECTRICAL’ FITTINGS CORPORATION 

Alabama, Birmingham: Royce Brogdon 
Arkansas, Little Rock: Perey Williams 
Florida, Tampa: Graham P. Dowling 
Florida, Hialeah: Jerry Weldon 
Georgia, Atlanta: William F. Bishop 
Kansas: E. L. Polsinelli 
Kentucky, Louisville: L. P. Chick & Co. 
Louisiana, New Orleans: Chester R. Lloyd 
Maryland, Baltimore: Charles E. Esposite 
Mississippi: Chester R. Lloyd 
Missouri, St. Louis: Ralph Drenkhahn 
Missouri, Kansas City: E. L. Polsinelli Co. 
Missouri, Manchester: Marvin Prysock 
North Carolina, Charlotte: E. F. Lombard 

Co. 
Oklahoma: W. L. Clinton 
South Carolina: E. F. Lombardi & Co. 
Tennessee, Nashville: Matthews & Brokaw 
Texas, Houston: W. L. Clinton 
Texas, Fort Worth: J: E. Morton 
Virginia, Norfolk: Joseph W. Cook 

ELECTRO COMPOUND CO. 

Alabama, Birmingham: Joseph B. Babb 
Florida, Miami: Hopper & Assoc., Inc. 
Louisiana, Metairie: Alamiss Sales Co. 
Tennessee, Knoxville: Jim Hash & Co. 
Texas, Houston: Brenner Electrical Sales 

ELECTROMODE, Div. of Commercial Controls 
Corp. 

Florida, Miam!: Meyer-Orens Co. 
Florida, Tampa: Jack K. Boyle, Meyer-Orens 

Co., Ine. 
Maryland, Baltimore: Frank 8S. Grott 
Missouri, St. Louis: E. G. Sommerlath, Jr. 
North Carolina, Charlotte: Robert L. Smith 
Tennessee, Chattanooga: Craig-Owen Co. 
Texas, Houston: A. V. Lamb - 

ELLIOTT ELECTRIC PRODUCTS CO. 

Florida, Clearwater: Fay-Shaw & Co., Inc. 
Florida, jacksonville: Fay-Shaw & Co., Inc. 
Florida, Miami: Fay-Shaw & Co., Inc. 
Georgia, Atlanta: Berry-Elsberry Co., Inc. 

FANNER MFG. CO. 

Alabama, Birmingham: Gene Johnson Co. 
Florida, Coral Gables: Anson Fyler Co. 
Kentucky, Louisville: Shouse-Reed Co. 
Louisiana, Metairie: R. C. Hauk 
Missouri, Kansas City: Charles L. Ward Co. 
Missouri, Springfield: Ivan Boggs & Co. 
New Mexico Albuquerque: Smith Sales Co. 
North Carolina, Charlotte: Jake Rudisill Assoc. 
North Carolina, High Point: Jake Rudisill 

Assoc. 
Oklahoma, Tulsa: L. R. Ward Co. 
Tennessee, Memphis: Southland Sales Agents 
Tennessee, Nashville: Southland Sales Agents 
Texas, Dallas: L. R. Ward Co. 
Texas, Houston: L. R. Ward Co. 

FISHER-PIERCE CO. 

Georgia, Atlanta: Walter W. Wildeman 
Louisiana, New Orleans: Lyman C. Reed, Inc. 
Missouri, Kansas City: Williams & McKinley 

Sales Co. 
North Carolina, Charlotte: Glenn & Larson 
Tennessee, Memphis: Lyman Winn 
Texas, Dallas: L. R. Ward Co. 

FULLMAN MFG. CO. 

Alabama, Birmingham: Cary Chapman & Co. 
Florida, Hialeah: Cary Chapman & Co. 
Georgia, Atlanta: Cary Chapman & Co. 
Louisiana, New Orleans: Cary Chapman & Co. 
Maryland, Baltimore: Robert P. Auer 
Missouri, Kansas City: Fleming & Co. 
Missouri, St. Louis: Fred P. Walter Co. 
North Carolina, Greensboro: Cary Chapman 

& Co. 
Texas, Dallas: V. E. Stephens 
Texas, Houston: Arthur Swartz 

& W ELECTRIC SPECIALTY CO. 

Alabama, Brimingham: J. L. Howarth Co., Inc. 
Arkansas, Little Rock: Joe D. Williams 
District of Columbia, Washington: Bradley Co., 

Inc. 
Florida, Jacksonville: Robert P. Smith & Co. 
Florida, Miami: Charles R. Lee & Assoc., Inc. 
Florida, Tampa: Robert P. Smith & Co. 
Georgia, Atlanta: C. W. Lehner Co. 
Louisiana, New Orleans: Electron Equipment 

Co., Inc. 
Missouri, Kansas City: Charles L. Ward Co. 
Missouri, St. Louis: Gordon Karraker 
North Carolina, Charlotte: Purser & London, 

Inc. 
Oklahoma, Oklahoma City: R. C. Ramsey Co. 
Tennessee, Knoxville: Claude E. Fox 
Texas, Dallas: Elgin B. Robertson, Inc. 
Texas, El Paso: Frank W. Gorman 
Texas, Houston: Elgin B. Robertson Co. 
West Virginia, Charleston: Muller, Harper & 

Assoc., Inc. 

EDWIN F. GUTH CO. 

Alabama, Birmingham: Roger Frank 
Florida, Jacksonville: Hartman & Carpenter 
Florida, Tampa: Rufus Carpenter, Hartman 
& Carpenter 

Georgia, Atlanta: Jack Clark 
Kansas, Wichita: Richard L. Jones 
Louisiana, New Orleans: Jones-Philibert & 

Co., Ine. 
Maryland, Baltimore: Douty & Downie 
North Carolina, Charlotte: Ed Maddox 
Texas, Dallas: Eugene Woodall 
Texas, Houston: W. S. McCray 

HELWIG CARBON PRODUCTS, INC. 

Georgia, Atlanta: C. & L. Schoen 
Kansas, Wichita: W. Zimmerman 
Oklahoma, Oklahoma City: J. H. Coles 
Texas, El Paso: J. E. McCain 
Texas, Houston: W. S. McCray 

HOPE ELECTRICAL PRODUCTS Co. 

Alabama, Birmingham: William H. Neville 
Alabama, Mobile: Gregory-Salisbury & Co. 
Arkansas, Little Rock: Gregory-Salisbury & 

Co. 
Florida, Miami: REB Associates, Inc. 
Florida, Tampa: REB Associates, Inc. 
Georgia, Atlanta: J. J. Perry, Jr. 
Louisiana, Baton Rouge: Gregory-Salisbury & 

Co. 
Louisiana, New Orleans: Gregory-Salisbury & 

Co., Ine. 
Mississippi, Jackson: Gregory-Salisbury & Co. 
Missouri, Kansas City: James A. Ekstrom 
North Carolina, Greensboro: E. T. Green 
Oklahoma, Oklahoma City: Perkins Bros. Sales 

Co. 
Tennessee, Memphis: Gregory-Salisbury & Co. 
Texas, Dallas: Burrus and Matthews 
Texas, El Paso: Marshall R. Elmore & Co. 
Texas, Houston: Burrus and Matthews 
Virginia, Virginia Beach: Richard H. Graham 

JET LINE GUN CO., INC. 

Florida, Miami: Dave Grattan 
Georgia, Atlanta: Edgar Dawes Assoc. 
Louisiana, New Orleans: Richard M. Ong 
Tennessee, Memphis: C. R. Shapard 

S° AGENTS 

Texas, Dallas: Jack Grattan 
Texas, Houston: Arling D. Smith 

JAMES R. KEARNEY CORP. 

Alabama, Tuscaloosa: Mel T. Hartman 
Arkansas, Pine Bluff: Fred P. Wiese 
Florida, Lake Wales: Carter-Moody Agency 
Florida, Tallahassee: Frank Moody, Carter- 

Moody Agency, Inc. 
Florida, Tampa: Stephen Watsey, Carter- 

Moody Agency, Inc. 
Georgia, Atlanta: C. A. Kilmer 
Georgia, Atlanta: Grattan W. Rowland 
Kansas, Kansas City: W. S. Patton 
Kansas, Wichita: James G. Richter 
Kentucky, Lexington: Orville P. Dyer 
Kentucky, Lexington: Wayne M. Pederson 
Louisiana, Metairie: Sam Frank, Jr. 
Missouri, Kirkwood: R. R. Kinyon 
Missouri, St. Louis: Glenn A. Briggs 
Missouri, Springfield: Harold Fisher 
Texas, Austin: Jack M. Steinhauser 
Texas, Dallas: E. C. Dwelle 
Texas, Lubbock: Ralph E. Bernard 
Texas, Waco: Jack J. Owen, Jr. 
Virginia, Richmond: A. J. Owings, Jr. 

KEYSTONE MFG. CO. 

Arkansas, West Memphis: Jones-Philibert Co 
Florida, Ft. Lauderdale: W. T. Evans & 

Assoc. 
Georgia, Atlanta: Griffin & Griffin 
Louisiana, New Orleans: Jones-Philibert & Co. 
Maryland, Baltimore: A. D. Wilson 
Missouri, Kansas City: E. L. Polsinelli 
Missouri, St. Louis: Gene Hagen & Co. 
North Carolina, Greensboro: Cary Chapman & 

Co. 
Tennessee, Nashville: Collin Finney 
Texas, El Paso: Hollis R. Johnson 
Texas, Houston: Fred Walter Co. 
Virginia, Charlottesville: Robert A. Broan 

KNOX PORCELAIN CORP. 

Kansas, Kansas City: Robert L. Haizlip Co. 
Tennessee, Knoxville: A. F. Dougherty 
Texas, Dallas: Valkus-Kissel 
West Virginia, Parkersburg: Gordon Johnson 

LEVITON MFG. CO., INC. 

Kansas, Overland Park: Ed Pauler 
Kentucky, Fort Thomas: Tom Gray 
Louisiana, New Orleans: Orlick-Kolmaister 
Maryland, Silver Springs: A. B. Kram 
Missouri, St. Louis: Don Kulp, Kulp Elec- 

trical Sales 
Tennessee, Memphis: D. W. Richberger 

LIGHT & POWER UTILITIES CORP. 

Arkansas, Little Rock: N. B. Nichols 
Georgia, Atlanta: D. D. Camp 
Georgia, Atlanta: William B. Murray 
Kentucky, Louisville: J. Louis Weyhing 
Louisiana, New . Orleans: Associated Manu- 

facturers Agents 
Missouri, St. Louis: Jim Hisserich 
Oklahoma, Oklahoma City: Clyde V. Hammon 
South Carolna, Columbia: Gerald Preacher 
Tennessee, Chattanooga: Craig-Owen Co. 
Texas, Dallas: Howard Johnson 
Texas, Houston: Arthur H. Swartz 

MARCUS TRANSFORMER CO. 

Florida, Miami: Suchman Assoc. 
Georgia, Atlanta: L. Morris Landers Co. 
Kansas, Kansas City: Richard Mercer 
Kansas, Wichita: Walter Zimmerman 
Louisiana, New Orleans: Dupont-Wachter Co. 
Maryland, Baltimore: B. Weingarten 
Missouri, St. Louis: R. E. Myers 
New Mexico, Albuquerque: McGillan Sales Co. 
North Carolina, Greensboro: Wilson P. Byrd 
Oklahoma, Jenks: Wayne G. Parker 
Texas, Houston: W. E. Holiman & Co. 
Virginia, Roanoke: Ray W. Kraft 
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MORRISON-PELSUE CO. 

Florida, Tampa: Fla. Electric Supply 
Louisiana, Baton Rouge: Dave Clampitt 
Missouri, Kansas City: Glenn Eastwood 
Oklahoma, Oklahoma City: Utility Equipment 
Texas, Houston: Safety Engineering & Equip- 

ment Co. 
Texas, Lubbock: Leonard Stephens 

NATIONAL SUPPLY CO. 

Georgia, Atlanta: Edgar E. Dawes & Co. 
Louisiana, New Orleans: Stephen M. Redmann 
Missouri, Kansas City: Parkins & Bretz 
Texas, Dallas: Galvin Sales Co. 
Virginia, Richmond: Robert W. Fishburne 

PETERSEN ENGINEERING CO., INC. 

Alabama, Birmingham: Alltec, Ine. 
Florida, Jacksonville: M. D. Moody & Sons, 

Inc. 
Georgia, Atlanta: William & Harvey Rowland, 

Inc. 
Louisiana, West Monroe: Twin City Welding & 

Machine Shop 
Missouri, Kansas City: National Truck Equiyp- 

ment Co. 
Missouri, St. Louis: 0. B. Avery Co., Inc. 
North Carolina, Charlotte: Power Equipment 

Co. 
North Carolina, Wilson: Murphy Body Dis- 

tributors, Inc. 
Oklahoma, Oklahoma City: Utility Equipment 

Co. 
Tennessee, Memphis: Utilities Equipment Co. 
Texas, Dallas: P. A. Ross Machinery Co. 
Texas, San Antonio: Commercial Body Corp. 
Virginia, Richmond: Baker Equipment & En- 

gineering Co. 
West Virginia, Morgantown: L. H. Jones Equip- 

ment Co. 

PLYMOUTH RUBBER CO., INC. 

Alabama, Birmingham: Cary Chapman & Co. 
Florida, Hialeah: Cary Chapman & Co. 
Georgia, Atlanta: Cary Chapman & Co. 
Louisiana, New Orleans: Cary Chapman & Co. 
Missouri, Kansas City: Wm. B. Terry Or- 

ganizations 
Missouri, St. Louis: Arbeiter-Steele Co. 
North Carolina, Greensboro: Cary Chapman & 

Co. 
Oklahoma, Tulsa: Bert Nott Co. 
Texas, Dallas; Jack Morgan Co. 
Texas, Houston: Jack Morgan Co. 

PRECISION MULTIPLE CONTROLS, INC. 

Alabama, Birmingham: William H. Neville 
Arkansas, Little Rock: Curtis H. Stout, Inc. 
D. C., Washington: Allen Ayers 
Florida, Clearwater: David & Park Co. 
Florida, Miami: David & Park Co. 
Georgia, Atlanta: Roy E. Wilson Co. 
Kentucky, Lexington: Cory, Crum & English 
Kentucky, Morganfield: Cory, Crum & English 
Louisiana, New Orleans: Curtis H. Stout, Inc. 
Louisiana, Shreveport: Curtis H. Stout, Inc. 
Maryland, Baltimore: Frank Butts Assoc. 
Mississippi, Jackson: Curtis H. Stout, Inc. 
Missouri, Kansas City: Charles L. Ward Co. 
Missouri, St. Louis: Fred P. Walter Co. 
North Carolina, Charlotte: David & Park Co. 
Oklahoma, Oklahoma City: R. C. Ramsey Co. 
Tennessee, Knoxville: Everett E. Rule 
Tennessee, Memphis: Curtis H. Stout, Inc. 
Texas, Dallas: Curtis Musgrove Co. 
Texas, Fort Worth: Curtis Musgrove Co. 
Texas, Houston: Curtis Musgrove Co. 
Texas, San Antonio: Curtis Musgrove Co. 

REPUBLIC STEEL CORP., Steel & Tubes Di- 
vision 

Louisiana, New Orleans: Colcock-Strickland and 
Co. 

Mississippi, Jackson: Colcock-Strickland and 
Co 

Texas, Dallas: Jack Morgan Co. 
Texas, Houston: Jack Morgan Co. 

ELECTRICAL SOUTH for OCTOBER, 

West Virginia, Buckhannon: Crescent Sales Co. 
West Virginia, Charleston: Crescent Sales Co. 

REVERE ELECTRIC MFG. CO. 

Alabama, Birmingham: Spurgeon-Brown 
Florida, Mount Dora: Ken H. Hill 
Georgia, Atlanta: Charles L. Woodyard & 

Assoc. 
Louisiana, New Orleans: Gregory-Salisbury & 

Co., Inc. 
Maryland, Baltimore: Dunlop Lighting 
Missouri, Kansas City: Ewert Sales Engineer- 

ing Co. 
North Carolina, Charlotte: S. L. Bagby Co. 
Tennessee, Nashville: Factory Sales Agency 
Texas, Dallas: Wynne Snoots Co. 

RIPLEY CO., INC. 

Florida, Jacksonville: Belcher & Assoc., Inc 
Florida, Miami: Belcher & Assoc., Inc. 
Florida, St. Petersburg: Belcher & Assoc., Inc. 
Georgia, Atlanta: Belcher & Assoc., Inc. 
Kentucky, Lexington: J. H. Warrington 
Maryland, Baltimore: Barrington Assoc. 

RODALE MFG. CC., INC. 

Aiabama, Birmingham: William Broughton 
Florida, Miami: Meyer-Orens Co., Inc. 
Georgia, Atlanta: Floyd Goodman 
Louisiana, New Orleans: David Marx 
Missouri, Kansas City: Douglas Gale 
North Carolina, Charlotte: James Schwarz 
Tennessee, Nashville: James Matthews 
Texas, Richardson: Samuel Dunlap 

SORGEL ELECTRIC CO. 

Florida, Fort Lauderdale: W. Chester Smith 
Georgia, Atlanta: Osgood & Assoc. 
Kentucky, Covington: H. E. Bracke Co. 
Louisiana, New Orleans: W. J. Keller 
Maryland, Baltimore: Jerome K. Meyer 
Missouri, Kansas City: Fleming & Co. 
Missouri, St. Louis: Charles H. Douglas 
North Carolina, Greensboro: Max I. Miller 
Texas, Corpus Christi: Glidden Engineering & 

Equipment Co. 
Texas, Dallas: Glidden Engineering & Equip- 

ment Co. 
Texas, Fort Worth: Glidden Engineering & 

Equipment Co. 
Texas, Houston: Glidden Engineering & Equip- 

ment Co. 
Virginia, Richmond: Marchant Industrial Sales 

Co. 

STA-BRITE FLUORESCENT MFG. CO. 

Florida, Ft. Lauderdale, W. T. Evans Assoc. 
Florida, Tampa: W. T. Evans Assoc. 
Georgia, Decatur: Kuzell & Co. 
Kentucky, Lexington: J. A. Jobert Co. 
Louisiana, New Orleans: Weilbaecher & Co. 
Missouri, St. Louis: The Forester Co. 
North Carolina, Charlotte: W. W. Hasbrouck 

Co. 
Virginia, Richmond: Electronex Assoc. 

STEEL CITY ELECTRIC CO. 

District of Columbia, Washington: James P. 
Quick Agency 

Georgia, Atlanta: Edgar E. Dawes & Co. 
Missouri, Kansas City: Parkins & Bretz Co. 
Missouri, St. Louis: Arbeiter Co. 
North Carolina, Charlotte: Paul Lumpkin Co. 
Texas, Dallas: George E. Anderson Co. 

STONCO ELECTRIC PRODUCTS CO. 

Florida, Coral Gables: Suchman & Assoc. 
Florida, Miami: Suchman & Assoc. 
Georgia, Atlanta: Kennon & Johnson 
Louisiana, New Orleans: J. A. “Gus’’ Henderson 

Co. 
Mississippi, Water Valley: Tom Catching, J. A. 

Henderson Co. 
Missouri, St. Louis: Gene Hagen & Co. 
North Carolina, Charlotte: E. F. Lombardi Co. 
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SUBOX INC. 
Arkansas, Pine Bluff: Williamson Sales Co. 
Georgia, Atlanta: Roy E. Wilson Co. 
Louisiana, Baton Rouge: Williamson Sales Co. 
Louisiana, New Orleans: Williamson Sales Co. 
Louisiana, Shreveport: Williamson Sales Co. 
Mississippi, Jackson: Willamson Sales Co. 
Oklahoma, Oklahoma City: Williamson Sales 

Co. 
Oklahoma, Tulsa Williamson Sales Co. 
Texas, Amarillo: Williamson Sales Co. 
Texas, Beaumont: Williamson Sales Co. 
Texas, Corpus Christi: Williamson Sales Co. 
Texas, Dallas: Williamson Sales Co. 
Texas, Houston: Williamson Sales Co. 
Texas, San Antonio: Williamson Sales Co. 
Virginia, Salem: George L. Wallace 

VICTOR SPECIALTIES 
Florida, Miami: Hopper & Assoc. 
Georgia, Atlanta: Hopper & McCoy 
Louisiana, New Orleans: Al Levin & Assoc. 
Maryland, Towson: George E. Clements 
North Carolina, Greensboro: Barber & Ayers 
Texas, Dallas: Fain & Assoc., Inc. 

VULCAN ELECTRIC CO. 
Georgia, Atlanta: C. H. Cloer & Assoc. 
Louisiana, New Orleans: R. G. Titherington 
Missouri, Karsas City: Jack M. Gilbert 
North Carolina, Charlotte: Norman E. Tindal 
Texas, Houston: Southwestern Controls, Inc. 

WALKER ELECTRICAL CO., INC., Div., I-T-E 
Circuit Breaker Co. 

Alabama, Birmingham: Donald C. Vann, Rollo 
Steinmehl 

Florida, Coral Gables: J. T. Byrnes 
Florida, Coral Gables: Emmett L. Dunaway, 

Cc. R. Lamb 
Florida, Jacksonville: Kenneth Ratz, Jr. 
Fiorida, Tampa: D. B. Adams, Coney Alligood 
Georgia, Atlanta: Ernest Boynton, A. L. Folden, 

Jack Lade, J. B. Wade 
Kentucky, Prospect: E. C. Thirwell, Jr. 
Louisiana, New Orleans: Marechal O’Quinn, 

Mel Tray 
Mississippi, Jackson: S. C. Ammons, W. R. 
Newman 

North Carolina, Charlotte: C. R. Almendinger, 
Paul Lumpkin 

North Carolina, Charlotte: Rodger B. Kennedy 
North Carolina, Greensboro: W. R. Luebke, 
South Carolina, West Columbia: R. L. Carson 
Tennessee, Knoxville: W. R. Nash, James Welch 
Tennessee, Memphis: Charles D. Buttry 
Tennessee, Nashville: S. A. Frazier 
Texas, Dallas: Standard Electric Mfg. Co. 
Texas, Houston: Wilson Electrical Equip- 

ment Co. 
Virginia, Princess Anne: Hugh Whitehead 

WIEGMANN & CO., E. M. 
Florida, Clearwater: Fay-Shaw & Co., Inc 
Florida, Jacksonville: Fay-Shaw & Co., Inc 
Florida, Miami: Fay-Shaw & Co., Inc. 
Georgia, Atlanta: J. A. Lioyd Factory Sales 

Agent 
Kentucky, Lexington: Henry M. Baldwin 
Louisiana, New Orleans: Al Levin Assoc. 
Missouri, Kansas City: The Schooler-Gorman 

Co. 
Missouri, St. Louis: Ajax Electrival Sales Co. 
North Carolina, Charlotte: A. J. Lioyd Fac- 

tory Sales Agents 
Okiahoma, Tulsa: Fain Assoc., Inc. 
Texas, Dallas: Fain Assoc., Inc. 

DANIEL WOODHEAD CO. 
Alabama, Birmingham: Elwyn B. Richey 
Florida, St. Petersburg: William A. Fulton 
Georgia, Atlanta: Whitman Assoc. 
Louisiana, New Orleans: Richard M. Ong 
Maryland, Baltimore: Douty & Downie 
Missouri, St. Louis: J. C. Korak Co. 
North Carolina, Charlotte: Norman E. Tindal 
South Carolina, Columbia: George W. Greene 
Texas, Dallas: Valkus-Kissel 
Virginia, Richmond: Harris B. Turner 



MANUFACTURERS? AGENTS 

REPRESENTING OUR ADVERTISERS 

Georgia, Atlanta: Oren M. Ruff, Jr. FULLMAN MFG. CO. Texas, Dallas: Jack Grattan 
Louisiana, New Orleans: Paul Hogan, Jr 
Mississippi, Jackson: James F. Branson 
North Carolina, Charlotte: Lad M. Massey 
North Carolina, Raleigh: Roy Palmer, Jr. 
Oklahoma, Oklahoma City: Paul Sheline 
South Carolina, Myrtle Beach: Breeden M. 

Moore 
Tennessee, Knoxville: L. H. Edenfield 
Tennessee, Memphis: Sidney H. Chilton 
Tennessee, Nashville: Joe L. Booker 
Virginia, Richmond: Earl Dagenhardt 
Virginia, Roanoke: John C. Manos 

ELECTRICAL FITTINGS CORPORATION 

Alabama, Birmingham: Royce Brogdon 
Arkansas, Little Rock: Percy Williams 
Florida, Tampa: Graham P. Dowling 
Florida, Hialeah: Jerry Weldon 
Georgia, Atlanta: William F. Bishop 
Kansas: E. L. Polsinelli 
Kentucky, Louisville: L. P. Chick & Co. 
Louisiana, New Orleans: Chester R. Lloyd 
Maryland, Baltimore: Charles E. Esposite 
Mississippi: Chester R. Lloyd 
Missouri, St. Louis: Ralph Drenkhahn 
Missouri, Kansas City: E. L. Polsinelli Co. 

_ Missouri, Manchester: Marvin Prysock 
North Carolina, Charlotte: E. F. Lombardi & 

Co. 
Oklahoma: W. L. Clinton 
South Carolina: E. F. Lombardi & Co. 
Tennessee, Nashville: Matthews & Brokaw 
Texas, Houston: W. L. Clinton 
Texas, Fort Worth: J. E. Morton 
Virginia, Norfolk: Joseph W. Cook 

ELECTRO COMPOUND CO. 

Alabama, Birmingham: Joseph B. Babb 
Florida, Miami: Hopper & Assoc., Inc. 
Louisiana, Metairie: Alamiss Sales Co. 
Tennessee, Knoxville: Jim Hash & Co. 
Texas, Houston: Brenner Electrical Sales 

ELECTROMODE, Div. of Commercial Controls 
Corp. 

Florida, Miami: Meyer-Orens Co. 
Florida, Tampa: Jack K. Boyle, Meyer-Orens 

Co., Inc. 
Maryland, Baltimore: Frank S. Grott 
Missouri, St. Louis: E. G. Sommerlath, Jr. 
North Carolina, Charlotte: Robert L. Smith 
Tennessee, Chattanooga: Craig-Owen Co. 
Texas, Houston: A. V. Lamb 

ELLIOTT ELECTRIC PRODUCTS CO. 

Florida, Clearwater: Fay-Shaw & Co., Inc. 
Florida, Jacksonville: Fay-Shaw & Co., Inc. 
Florida, Miami: Fay-Shaw & Co., Inc. 
Georgia, Atlanta: Berry-Elsberry Co., Inc. 

FANNER MFG. CO. 

Alabama, Birmingham: Gene Johnson Co. 
Florida, Coral Gables: Anson Fyler Co. 
Kentucky, Louisville: Shouse-Reed Co. 
Louisiana, Metairie: R. C. Hauk 
Missouri, Kansas City: Charles L. Ward Co. 
Missouri, Springfield: Ivan Boggs & Co. 
New Mexico Albuquerque: Smith Sales Co. 
North Carolina, Charlotte: Jake Rudisill Assoc. 
North Carolina, High Point: Jake Rudisill 

Assoc. 
Oklahoma, Tulsa: L. R. Ward Co. 
Tennessee, Memphis: Southland Sales Agents 
Tennessee, Nashville: Southland Sales Agents 
Texas, Dallas: L. R. Ward Co. 
Texas, Houston: L. R. Ward Co. 

FISHER-PIERCE CO. 

Georgia, Atlanta: Walter W. Wildeman 
Louisiana, New Orleans: Lyman C. Reed, Inc. 
Missouri, Kansas City: Williams & McKinley 

Sales Co. 
North Carolina, Charlotte: Glenn & Larson 
T ,» Memphis: Lyman Winn 
Texas, Dallas: L. R. Ward Co. 

Alabama, Birmingham: Cary Chapman & Co. 
Florida, Hialeah: Cary Chapman & Co. 
Georgia, Atlanta: Cary Chapman & Co. 
Louisiana, New Orleans: Cary Chapman & Co. 
Maryland, Baltimore: Robert P. Auer 
Missouri, Kansas City: Fleming & Co. 
Missouri, St. Louis: Fred P. Walter Co. 
North Carolina, Greensboro: Cary Chapman 

& Co. 
Texas, Dallas: V. E. Stephens 
Texas, Houston: Arthur Swartz 

G & W ELECTRIC SPECIALTY CO. 

Alabama, Brimingham: J. L. Howarth Co., Inc. 
Arkansas, Little Rock: Joe D. Williams 
District of Columbia, Washington: Bradley Co., 

Inc. 
Florida, Jacksonville: Robert P. Smith & Co. 
Florida, Miami: Charles R. Lee & Assoc., Inc. 
Florida, Tampa: Robert P. Smith & Co. 
Georgia, Atlanta: C. W. Lehner Co. 
Louisiana, New Orleans: Electron Equipment 

Co., Inc. 
Missouri, Kansas City: Charles L. Ward Co. 
Missouri, St. Louis: Gordon Karraker 
North Carolina, Charlotte: Purser & London, 

Inc. 
Oklahoma, Oklahoma City: R. C. Ramsey Co. 
Tennessee, Knoxville: Claude E. Fox 
Texas, Dallas: Elgin B. Robertson, Inc. 
Texas, El Paso: Frank W. Gorman 
Texas, Houston: Elgin B. Robertson Co. 
West Virginia, Charleston: Muller, Harper & 

Assoc., Inc. 

EDWIN F. GUTH CO. 

Alabama, Birmingham: Roger Frank 
Florida, Jacksonville: Hartman & Carpenter 
Florida, Tampa: Rufus Carpenter, Hartman 

& Carpenter 
Georgia, Atlanta: Jack Clark 
Kansas, Wichita: Richard L. Jones 
Louisiana, New Orleans: Jones-Philibert & 

Co., Ine. 
Maryland, Baltimore: Douty & Downie 
North Carolina, Charlotte: Ed Maddox 
Texas, Dallas: Eugene Woodall 
Texas, Houston: W. S. McCray 

HELWIG CARBON PRODUCTS, INC. 

Georgia, Atlanta: C. & L. Schoen 
Kansas, Wichita: W. Zimmerman 
Oklahoma, Oklahoma City: J. H. Coles 
Texas, El Paso: J. E. McCain 
Texas, Houston: W. S. McCray 

HOPE ELECTRICAL PRODUCTS CO. 

Alabama, Birmingham: William H. Neville 
Alabama, Mobile: Gregory-Salisbury & Co. 
Arkansas, Little Rock: Gregory-Salisbury & 

Co. 
Florida, Miami: REB Associates, Inc. 
Florida, Tampa: REB Associates, Inc. 
Georgia, Atlanta: J. J. Perry, Jr. 
Louisiana, Baton Rouge: Gregory-Salisbury & 

Co. 
Louisiana, New Orleans: Gregory-Salisbury & 

Co., Inc. 
Mississippi, Jackson: Gregory-Salisbury & Co. 
Missouri, Kansas City: James A. Ekstrom 
North Carolina, Greensboro: E. T. Green 
Oklahoma, Oklahoma City: Perkins Bros. Sales 

Co. 
Tennessee, Memphis: Gregory-Salisbury & Co. 
Texas, Dallas: Burrus and Matthews 
Texas, El Paso: Marshall R. Elmore & Co. 
Texas, Houston: Burrus and Matthews 
Virginia, Virginia Beach: Richard H. Graham 

JET LINE GUN CO., INC. 

Florida, Miami: Dave Grattan 
Georgia, Atlanta: Edgar Dawes Assoc. 
Louisiana, New Orleans: Richard M. Ong 
Tennessee, Memphis: C. R. Shapard 

Texas, Houston: Arling D. Smith 

JAMES R. KEARNEY CORP. 

Alabama, Tuscaloosa: Mel T. Hartman 
Arkansas, Pine Bluff: Fred P. Wiese 
Florida, Lake Wales: Carter-Moody Agency 
Florida, Tallahassee: Frank Moody, Carter- 

Moody Agency, Inc. 
Florida, Tampa: Stephen Watsey, Carter- 

Moody Agency, Inc. 
Georgia, Atlanta: C. A. Kilmer 
Georgia, Atlanta: Grattan W. Rowland 
Kansas, Kansas City: W. S. Patton 
Kansas, Wichita: James G. Richter 
Kentucky, Lexington: Orville P. Dyer 
Kentucky, Lexington: Wayne M. Pederson 
Louisiana, Metairie: Sam Frank, Jr. 
Missouri, Kirkwood: R. R. Kinyon 
Missouri, St. Louis: Glenn A. Briggs 
Missouri, Springfield: Harold Fisher 
Texas, Austin: Jack M. Steinhauser 
Texas, Dallas: E. C. Dwelle 
Texas, Lubbock: Ralph EF. Bernard 
Texas, Waco: Jack J. Owen, Jr. 
Virginia, Richmond: A. J. Owings, Jr. 

KEYSTONE MFG. CO. 

Arkansas, West Memphis: Jones-Philibert Co. 
Florida, Ft. Lauderdale: W. T. Evans & 

Assoc. 
Georgia, Atlanta: Griffin & Griffin 
Louisiana, New Orleans: Jones-Philibert & Co 
Maryland, Baltimore: A. D. Wilson 
Missouri, Kansas City: E. L. Polsinelli 
Missouri, St. Louis: Gene Hagen & Co. 
North Carolina, Greensboro: Cary Chapman & 

Co. 
Tennessee, Nashville: Collin Finney 
Texas, El Paso: Hollis R. Johnson 
Texas, Houston: Fred Walter Co. 
Virginia, Charlottesville: Robert A. Broan 

KNOX PORCELAIN CORP. 

Kansas, Kansas City: Robert L. Haizlip Co. 
Tennessee, Knoxville: A. F. Dougherty 
Texas, Dallas: Valkus-Kissel 
West Virginia, Parkersburg: Gordon Johnson 

LEVITON MFG. CO., INC. 

Kansas, Overland Park: Ed Pauler 
Kentucky, Fort Thomas: Tom Gray 
Louisiana, New Orleans: Orlick-Kolmaister 
Maryland, Silver Springs: A. B. Kram 
Missouri, St. Louis: Don Kulp, Kulp Elec- 

trical Sales 
Tennessee, Memphis: D. W. Richberger 

LIGHT & POWER UTILITIES CORP. 

Arkansas, Little Rock: N. B. Nichols 
Georgia, Atlanta: D. D. Camp 
Georgia, Atlanta: William B. Murray 
Kentucky, Louisville: J. Louis Weyhing 
Louisiana, New Orleans: Associated Manu- 

facturers Agents 
Missouri, St. Louis: Jim Hisserich 
Oklahoma, Oklahoma City: Clyde V. Hammon 
South Carolna, Columbia: Gerald Preacher 
Tennessee, Chattanooga: Craig-Owen Co. 
Texas, Dallas: Howard Johnson 
Texas, Houston: Arthur H. Swartz 

MARCUS TRANSFORMER CO. 

Florida, Miami: Suchman Assoc. 
Georgia, Atlanta: L. Morris Landers Co. 
Kansas, Kansas City: Richard Mercer 
Kansas, Wichita: Walter Zimmerman 
Louisiana, New Orleans: Dupont-Wachter Co. 
Maryland, Baltimore: B. Weingarten 
Missouri, St. Louis: R. E. Myers 
New Mexico, Albuquerque: McGillan Sales Co. 
North Carolina, Greensboro: Wilson P. Byrd 
Oklahoma, Jenks: Wayne G. Parker 
Texas, Houston: W. E. Holiman & Co. 
Virginia, Roanoke: Ray W. Kraft 
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MANUFACTURERS? AGENTS | 

REPRESENTING OUR ADVERTISERS 
Se 

MORRISON-PELSUE CO. 

Florida, Tampa: Fla. Electric Supply 
Louisiana, Baton Rouge: Dave Clampitt 
Missouri, Kansas City: Glenn Eastwood 
Oklahoma, Oklahoma City: Utility Equipment 
Texas, Houston: Safety Engineering & Equip- 

ment Co. 
Texas, Lubbock: Leonard Stephens 

NATIONAL SUPPLY CO. 

Georgia, Atlanta: Edgar E. Dawes & Co. 
Louisiana, New Orleans: Stephen M. Redmann 
Missouri, Kansas City: Parkins & Bretz 
Texas, Dallas: Galvin Sales: Co. 
Virginia, Richmond: Robert W. Fishburne 

PETERSEN ENGINEERING CO., INC. 

Alabama, Birmingham: Altec, Inc. 
Florida, Jacksonville: M. D. Moody & ‘Sons, 

Ine. 
Georgia, Atianta: William & Harvey Rowland, 

Inc. 
Louisiana, West Monroe: Twin City Welding & 

Machine Shop 
Missouri, Kansas City: National Truck Equip- 

ment Co. 
Missouri, St. Louis: 0. B. Avery Co., Inc. 
North Carolina, Charlotte: Power Equipment 

Co. 
North Carolina, Wilson: Murphy Body Dis- 

tributors, Inc. 
Oklahoma, Oklahoma City: Utility Equipment 

Co. 
Tennessee, Memphis: Utilities Equipment Co. 
Texas, Dallas: P. A. Ross Machinery Co. 
Texas, San Antonio: Commercial Body Corp. 
Virginia, Richmond: Baker Equipment & En- 

gineering Co. 
West Virginia, Morgantown: L. H. Jones Equip- 

ment Co. 

PLYMOUTH RUBBER CO., INC. 

Alabama, Birmingham: Cary Chapman & Co. 
Florida, Hialeah: Cary Chapman & Co. 
Georgia, Atlanta: Cary Chapman & Co. 
Louisiana, New Orleans: Cary Chapman & Co. 
Missouri, Kansas City: Wm. B. Terry Or- 

ganizations 
Missouri, St. Louis: Arbeiter-Steele Co. 
North Carolina, Greensboro: Cary Chapman & 

Co. 
Oklahoma, Tulsa: Bert Nott Co. 
Texas, Dallas; Jack Morgan Co. 
Texas, Houston: Jack Morgan Co. 

PRECISION MULTIPLE CONTROLS, INC. 

Alabama, Birmingham: William H. Neville 
Arkansas, Little Rock: Curtis H. Stout, Inc. 
D. C., Washington: Allen Ayers 
Florida, Clearwater: David & Park Co. 
Florida, Miami: David & Park Co. 
Georgia, Atlanta: Roy E. Wilson Co. 
Kentucky, Lexington: Cory, Crum & English 
Kentucky, Morganfield: Cory, Crum & English 
Louisiana, New Orleans: Curtis H. Stout, Inc. 
Louisiana, Shreveport: Curtis H. Stout, Inc. 
Maryland, Baltimore: Frank Butts Assoc. 
Mississippi, Jackson: Curtis H. Stout, Inc. 
Missouri, Kansas City: Charles L. Ward Co. 
Missouri, St. Louis: Fred P. Walter Co. 
North Carolina, Charlotte: David & Park Co. 
Oklahoma, Oklahoma City: R. C. Ramsey Co. 
Tennessee, Knoxville: Everett E. Rule 
Tennessee, Memphis: Curtis H. Stout, Inc. 
Texas, Dalias: Curtis Musgrove Co. 
Texas, Fort Worth: Curtis Musgrove Co. 
Texas, Houston: Curtis Musgrove Co. 
Texas, San Antonio: Curtis Musgrove Co. 

REPUBLIC STEEL CORP:, Steel & Tubes Di- 
vision 

Louisiana, New Orleans: Colcock-Strickland and 
Co. 

Mississippi, Jackson: Colcock-Strickland and 
Co 

Texas, Dallas: Jack Morgan Co. 
Texas, Houston: Jack Morgan Co. 
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West Virginia, Buckhannon: Crescent Sales Co. 
West Virginia, Charleston: Crescent Sales Co. 

REVERE ELECTRIC MFG. CO. 

Alabama, Birmingham: Spurgeon-Brown 
Florida, Mount Dora: Ken H. Hill 
Georgia, Atlanta: Charles L. Woodyard & 

Assoc. 
Louisiana, New Orleans: Gregory-Salisbury & 

Co., Inc. 
Maryland, Baltimore: Dunlop Lighting 
Missouri, Kansas City: Ewert Sales Engineer- 

ing Co. 
North Carolina, Charlotte: S. L. Bagby Co. 
Tennessee, Nashville: Factory Sales Agency 
Texas, Dallas: Wynne Snoots Co. 

RIPLEY CO., INC. 

Florida, Jacksonville: Belcher & Assoc., Inc. 
Florida, Miami: Belcher & Assoc., Inc. 
Florida, St. Petersburg: Belcher & Assoc., Inc. 
Georgia, Atlanta: Belcher & Assoc., Inc. 
Kentucky, Lexington: J. H. Warrington 
Maryland, Baltimore: Barrington Assoc. 

RODALE MFG. CO., INC. 

Alabama, Birmingham: William Broughton 
Florida, Miami: Meyer-Orens Co., Inc. 
Georgia, Atlanta: Floyd Goodman 
Louisiana, New Orleans: David Marx 
Missouri, Kansas City: Douglas Gale 
North Carolina, Charlotte: James Schwarz 
Tennessee, Nashville: James Matthews 
Texas, Richardson: Samuel Dunlap 

SORGEL ELECTRIC CO. 

Florida, Fort Lauderdale: W. Chester Smith 
Georgia, Atlanta: Osgood & Assoc. 
Kentucky, Covington: H. E. Bracke Co. 
Louisiana, New Orleans: W. J. Keller 
Maryland, Baltimore: Jerome K. Meyer 
Missouri, Kansas City: Fleming & Co. 
Missouri, St. Louis: Charles H. Douglas 
North Carolina, Greensboro: Max I. Miller 
Texas, Corpus Christi: Glidden Engineering & 

Equipment Co. 
Texas, Dallas: Glidden Engineering & Equip- 

ment Co. 
Texas, Fort Worth: Glidden Engineering & 

Equipment Co. 
Texas, Houston: Glidden Engineering & Equip- 

ment Co. 
Virginia, Richmond: Marchant Industrial Sales 

Co. 

STA-BRITE FLUORESCENT MFG. CO. 

Florida, Ft. Lauderdale, W. T. Evans Assoc. 
Florida, Tampa: W. T. Evans Assoc. 
Georgia, Decatur: Kuzell & Co. 
Kentucky, Lexington: J. A. Jobert Co. 
Louisiana, New Orleans: Weilbaecher & Co. 
Missouri, St. Louis: The Forester Co. 
North Carolina, Charlotte: W. W. Hasbrouck 

Cc 0. 
Virginia, Richmond: Electronex Assoc. 

STEEL CITY ELECTRIC CO. 

District of Columbia, Washington: James P. 
Quick Agency 

Georgia, Atlanta: Edgar E. Dawes & Co. 
Missouri, Kansas City: Parkins & Bretz Co. 
Missouri, St. Louis: Arbeiter Co. 
North Carolina, Charlotte: Paul Lumpkin Co. 
Texas, Dallas: George E. Anderson Co. 

STONCO ELECTRIC PRODUCTS CO. 

Florida, Coral Gables: Suchman & Assoc. 
Florida, Miami: Suchman & Assoc. 
Georgia, Atlanta: Kennon & Johnson 
Louisiana, New Orleans: J. A. “Gus” Henderson 

Co. 
Mississippi, Water Valley: Tom Catching, J. A. 

Henderson Co. 
Missouri, St. Louis: Gene Hagen & Co. 
North Carolina, Charlotte: E. ¥. Lombardi Co. 

1960 

SUBOX INC. 
Arkansas, Pine Bluff: Williamson Sales Co. 
Georgia, Atlanta: Roy E. Wilson Co. 
Louisiana, Baton Rouge: Williamson Sales Co. 
Louisiana, New Orleans: Williamson Sales Co. 
Louisiana, Shreveport : Williamson Sales Co. 
Mississippi, Jackson: Willamson Sales Co. 
Oklahoma, Oklahoma City: Williamson Sales 

Co. 
Oklahoma, Tulsa Williamson Sales Co. 
Texas, Amarillo: Williamson Sales Co. 
Texas, Beaumont: Williamson Sales Co. 
Texas, Corpus Christi: Williamson Sales Co. 
Texas, Dallas: Williamson Sales Co. 
Texas, Houston: Williamson Sales Co. 
Texas, San Antonio: Williamson Sales Co. 
Virginia, Salem: George L. Wallace 

VICTOR SPECIALTIES 
Florida, Miami: Hopper & Assoc. 
Georgia, Atlanta: Hopper & McCoy 
Louisiana, New Orleans: Al Levin & Assoc. 
Maryland, Towson: George E. Clements 
North Carolina, Greensboro: Barber & Ayers 
Texas, Dallas: Fain & Assoc., Inc. 

VULCAN ELECTRIC CO. 
Georgia, Atlanta: C. H. Cloer & Assoc. 
Louisiana, New Orleans: R. G. Titherington 
Missouri, Kansas City: Jack M. Gilbert 
North Carolina, Charlotte: Norman E. Tindal 
Texas, Houston: Southwestern Controls, Inc. 

WALKER ELECTRICAL CO., INC., Div., I-T-E 
Circuit Breaker Co. 

Alabama, Birmingham: Donald C. Vann, Rollo 
Steinmehl 

Florida, Coral Gables: J. T. Byrnes 
Florida, Coral Gables: Emmett L. Dunaway, 

Cc. R. Lamb 
Florida, Jacksonville: Kenneth Ratz, Jr. 
Florida, Tampa: D. B. Adams, Coney Alligood 
Georgia, Atlanta: Ernest Boynton, A. L. Folden, 

Jack Lade, J. B. Wade 
Kentucky, Prospect: E. C. Thirwell, Jr. 
Louisiana, New Orleans: Marechal O’Quinn, 

Mel Tray 
Mississippi, Jackson: S. C. Ammons, W. R. 
Newman 

North Carolina, Charlotte: C. R. Almendinger, 
Paul Lumpkin 

North Carolina, Charlotte: Rodger B. Kennedy 
North Carolina, Greensboro: W. R. Luebke, 
South Carolina, West Columbia: R. L. Carson 
Tennessee, Knoxville: W. R. Nash, James Welch 
Tennessee, Memphis: Charles D. Buttry 
Tennessee, Nashville: S. A. Frazier 
Texas, Dallas: Standard Electric Mfg. Co. 
Texas, Houston: Wilson Electrical Equip- 

ment Co. 
Virginia, Princess Anne: Hugh Whitehead 

WIEGMANN & CO., E. M. 
Florida, Clearwater: Fay-Shaw & Co., Inc. 
Florida, Jacksonville: Fay-Shaw & Co., Inc 
Florida, Miami: Fay-Shaw & Co., Inc. 
Georgia, Atlanta: J. A. Lioyd Factory Sales 

Agent 
Kentucky, Lexington: Henry M. Baldwin 
Louisiana, New Orleans: Al Levin Assoc 
Missouri, Kansas City: The Schooler-Gorman 

Co. 
Missouri, St. Louls: Ajax Electrical Sales Co. 
North Carolina, Charlotte: A. J. Lioyd Fac- 

tory Sales Agents 
Oklahoma, Tulsa: Fain Assoc., Inc. 
Texas, Dallas: Fain Assoc., Inc. 

DANIEL WOODHEAD CO. 
Alabama, Birmingham: Elwyn B. Richey 
Florida, St. Petersburg: William A. Fulton 
Georgia, Atlanta: Whitman Assoc. 
Louisiana, New Orleans: Richard M. Ong 
Maryland, Baltimore: Douty & Downie 
Missouri, St. Louis: J. C. Korak Co. 
North Carolina, Charlotte: Norman E. Tindal 
South Carolina, Columbia: George W. Greene 
Texas, Dallas: Valkus-Kissel 
Virginia, Richmond: Harris B. Turner 
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See What Square D’s Front-Connected 

POWER-STVLE Switchboards Offer’ 

First completely standardized switchboard 
built specifically for small and medium-size 
installations. Bus bars designed to assure 
cool operation in a depth of 14 inches! 

Complete front accessibility allows all 
bus bars and branch circuit connections to 
be installed and removed from the front! | 
Permits mounting directly against wall. @ 

Titcmmtes mounting of breakers . 
(or QMB fusible switches) in right hand | 
section provides maximum room for 
installing cables from larger units 

Standardized C/T compartment 
built to meet Edison Electric Institute 
and Public Utilities’ specifications. 

Standardized C/T compartment designed 
to provide most flexible arrangement. 
Available in either ‘hot ’’or ‘“‘cold”’ sequence, 
top or bottom feed. When used without main 
disconnect in “‘hot’’ sequence, up to six 

os subdivisions can be mounted in same 
section with C/T compartment. 

Write for descriptive bulletin SD-116 

Address Square D Company, Mercer Road, saitanes Kentecky 

SQUARE J) COMPANY 

Completely standardized horizontal 
bussing is available up to 2000 amperes, 
at either top or bottom. Notice bus bar 
drillings for extension to future sections. 

wherever electricity is distributed and controlled 
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In-the-Line or Panel Mounted 

FUSE & HOLDER COMBINATION 

For GLR and GMF Fuses 

REDUCE HAZARDS OF EXPLOSIONS, FIRES, 

LEAKAGE OF MOLTEN COMPOUND 

with Proper Fuseing of Individual Fluorescent Fixtures 

Safety demands that fluorescent fixtures 
be protected. 

Heat, which develops if a faulty ballast shorts, can 
result in: 

— Molten compound dripping on people, equip- 
ment and merchandise. 

— Gases forming and exploding, seriously injuring 
personnel or damaging stock and equipment. 

— Fires starting in ceiling or wall near fixture. 

— All lights on the line cutting off, throwing entire 
production lines or departments into darkness. 

Fuseing each fixture isolates fault to one fixture. 
Prevents whole bank of lights from being cut off. 

Maintenance men can easily spot light that is out 
and repair or replace it without disturbing other 

fixtures. This often prevents ballast failures from shut- 
ting down a department or production line. 

BUSS fuseholder and fuse combination makes it 
simple and easy to individually protect 

fluorescent fixtures. 

BUSS GLR fast-acting type fuses or BUSS GMF 
slow-blowing type fuses are used as a unit in combi- 
nation with BUSS HLR fuseholders. The fuse and 
knob of the fuseholder are in one piece. When a fuse 
blows, the entire fuse knob assembly is replaced. 

Fuses’ are rated at 300 volts or less, — making it 
unnecessary to use large dimension fuses to protect 
277 volt fixtures. 

For more information — write for 
BUSS Bulletin SFH-6 — 

BUSSMANN MFG. DIVISION, McGrow-Edison Co. University at Jefferson, St. Louis 7, Mo. 

BUSS fuses are made to protect - not to blow, needlessly. 

BUSS makes'a complete line of fuses for home, farm, commercial, 

FUSETRON fn 
TRUSTWORTHY NAMES IN ELECTRICAL PROTECTION 

electronic, electrical, automotive and industrial use. 
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