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...the new 

ADDS YEARS TO BALLAST LIFE 

the first major development 

in Ballast design since the 

introduction of the fluorescent lamp 

ADVAN-guard, an integral part of the 

new Advance Ballast design, adds years 

to ballast life by preventing ballast 

operation at abnormal temperatures. 

ADVAN-guvard protects against exces- 

sive voltage supply . . . internal ballast 

short circuiting . . . inadequate lamp 

maintenance . . . improper fixture ap- 

plication . . . and eliminates the need 

for individual fixture fusing. 

ADVAN-guard is pre-set to instantly 

and automatically “trip-out’ when the 

ballast is operating at higher than rec- 

ommended temperatures. When heat de- 

creases to normal temperature ADVAN- 

guard resets automatically and the 

ballast resumes operation. If overheat- 

ing continues . ... ADVAN-guvard pro- 

tection continues. ADVAN-guard, by 

maintaining normal operating tempera- 

tures, increases the life of a fluorescent 

lamp ballast. 

For longer ballast life insist on Advance 

quality fluorescent lamp ballasts with 

ADVAN-guard protection. 

Incorporating a thermally 

actuated protective device 

that gives longer ballast life 

ADVAN-guard is listed by Underwriter's Laboratories, Inc. 

“cz” | TRANSFORMER CO. Fivorescent Lomp Bollasts 2950 NO. WESTERN AVE CHICAGO 18 ILL USA 
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BUILDING 

WIRE 

type TW 

full range of sizes 

standard colors 

UL approved 

Southwire type TW building wire is conveniently 
packaged for easy warehousing and installation— 
Underwriter Laboratory approved and suitable for 
general use in conduit, raceways or on insulators. 
All Southwire TW is oil, moisture and flame resistant 
and approved for wet location installations. Smaller 
sizes are prelubricated for ease of pulling in conduit, 

Order Southwire TW and get Southwire service auto- 
matically—rapid delivery via our own trucks from 

__ the most complete mill warehouse stock in the South, 

SOUTHWIRE PRODUCTS 

®@ Bare and Weatherproof Copper and 
Aluminum Line Wire 

@ Neoprene yethylene, thwire Vinyl 
nye ie = semnige Bnan and Triplex 

@ U.R.C. (DBW?, TBWP) Copper 
© Copperweld® Conductors 
®@ Copper and Aluminum Building Wire 
@ ACSR and All Aluminum Cable 
®@ Galvanized Steel Guy Strand and Static Wire 

_ @ Aluminized Stee! Guy Strand and Static Wire 
- @ Aluminum Alloy Wire 
_ @ Cable Accessories 

AWG 14-6 in cartons 
AWG 4-2 in wrapped coils 
AWG 1-1,000,000CM on reels 

TErrace 2-6311 & ; CARROLLTON, GEORGIA 
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What Do You Mean, 

You Don't Like Competition? 

Once there was a little company that made fluorescent lighting fixtures. 

Oh, it had a president, and an engineer, and a production man, and a 

salesman, a secretary, and even an advertising manager. But it was still a 

small company—because all these “'officers'' were the same man. All except 

the secretary, that is. SHE was the other 50 percent of the company. (The 

poor guy never has learned to type.) 

Well, you know how America is... for the right man, the right product, 

the right combination of hard work and application. And luck, of course. 

And — of all things — competition. That's right! The "little" company 

now has nearly 100 employees, a fully trained and seasoned staff of repre- 

sentatives in the field, and a national reputation for making fluorescent 

fixtures of quality at a very competitive price. 

You've got to give the competition a lot of credit for this success. Compe- 

tition kept the firm on its toes, made it find ways to do things more effi- 

ciently and economically. Made it improve its fixtures . . . and then improve 

them some more. Made it dwell everlastingly on service, service, service. 

Made it GOOD, from start to finish. 

Today, this company is giving just about the fastest, most efficient, most 

personally interested service—on every order—ever known in its field. 

You've probably already guessed our name. It's... 

LIGHT & POWER UTILITIES CORP. 

1035 Firestone Blvd. Memphis, Tenn. 

There's an 

L&P 

Representative 

Near YOU! 

For further information and prices on L & P 
fluorescent fixtures—standard or ‘‘custom- 
made''—check the following list, and phone 
or write the L & P representative nearest 
you: 

Walter J. Huemmer 
Dallas Transfer & Terminal 

Warehouse 
Dallas 2, Texas 

E. B. Thornton 
2829 Sunset Blvd. 
Houston, Texas 

Vv. E. Stephens 
3523 Dutton Drive 

Dallas, Texas 

N. B, Nichols 
2509 Bishop 

Little Rock, Ark. 

Craig-Owen 
306 E. I Ith St. 

Chattanooga, Tenn. 

Cc. V. Hammon 
845 Southwest 52nd St. 
Oklahoma City, Okla. 

Irving Milow 
415 Clover St. 
Rochester, N. Y. 

Cc. K. Ramond 
1021 og rong Bldg. 

New Orleans, La. 

Tom Melady 
1021 Carondelet Bldg. 

New Orleans, La. 

M. B. Mendenhall 
4506 Country _ Blvd. 

Sioux City, lowa 

W. J. Milner 
148 Walker 5. W. 

Atlanta, Ga. 
(Also: St. Simons Island, Ga.) _ 

J. Louis Weyhing 
1914 Ruth rford Ave. 

Louisville, Ky. 

Dave Otey 
8807 Dena Drive 
Richmond, Va. 

Clyde Haney 
148 Walker St., S.W. 

Atlanta, Ga. 

S. Dan Haney 
148 Walker St., S.W. 

Atlanta, Ga. 

Irvin Spero 
3309 Beechwood Ave. 

Cleveland, Ohio 

Light & Power Utilities Corp. 
1035 Firestone Blvd. 

Memphis, Tenn. 
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Economic comment 

Integrity in business 

Quite often reference is made in 
this column to the great need of 
emphasis upon customer satisfac- 
tion, particularly in the area of 
electrical contracting and selling. 
Of almost as great importance is 
the need for integrity and honesty 
in any dealings with others, par- 
ticularly in the light of recent 
Senate investigations of certain 
labor practices. The present wave 
of public indignation has been di- 
rected primarily against specific 
labor leaders and the Teamsters 
Union. The other labor groups, 
foreseeing possible public chastise- 
ment against all labor because of 
the unwise and unethical acts of 
only a few, have publicly con- 
demned all unethical practices and 
have demanded the rigid ad- 
herence of their members to a code 
of good practice. These actions, of 
course, involve thousands of per- 
sons and millions of dollars and 
are thus affected with public in- 
terest. 

However, the electrical con- 
tractor, as well as other business 
and tradesmen, must recognize 
that he is in the public eye and his 
practices can be measured against 
the public concept of good business 
conduct. During prosperous busi- 
ness eras when money and pur- 
chasing power flow freely, there is 
always the temptation in business 
to flaunt certain rules of conduct 
for fast profit gain. These tempta- 
tions always forget the importance 
of “repeat-selling’”’ that only oc- 
curs from pleased and satisfied 

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

by J. Whitney Bunting, Ph.D. 

customers. Sharp practices cannot 
but hurt the long-range success of 
the business man through loss of 
confidence in his integrity by the 
general public. 

With the political crusade on 
against all malpractices in the 
business world, both by labor and 
by management, it is only good 
business to adhere to the best pos- 
sible business standards. By con- 
stantly increasing the services 
rendered and by insuring that 
sales statements are honestly made 
and rigidly adhered to, the consci- 
entious business man is in a good 
position to reap long-run rewards 
from his customer relations. 

A large corporation has gone all 
out recently to publicize its busi- 
ness relations with others under 
the slogan of “Doing Right Volun- 
tarily.”” This means, of course, that 
ethical practices should be a rule 
of voluntary conduct by the mer- 
chant, and he should not have to 
be “pressured” into such conduct 
by law or fear of other political 
action. 

Tax relief for 1958? 

Tax cuts for next year seem to 
be growing more probable each 
day. Not that such cuts will be 
substantial or that they will great- 
ly ease the burden on the busi- 
nessman. Rather, it seems almost 
a political necessity to grant tax 
relief to the general public—par- 
ticularly in the lower income 
brackets. For the past few years, 
promises of tax reductions have 
been made, but they have never 
become feasible when the final 
analysis of Governmental revenues 
have been made. Thus the prom- 
ises have always been modified by 

Contributing Economics Editor 

a “wait until next year” state- 
ment. 

Very important congressional 
elections will soon occur, and the 
party that can claim the greatest 
service to the tax-paying public 
will certainly have a strong posi- 
tion at the polls. Both major par- 
ties see this problem quite clearly, 
and the current budget haggling 
has much to do with this tax prob- 
lem. 

Republicans are very much on 
the defensive in reference to possi- 
ble tax reductions because a large 
segment of the cost of Government 
is allied rather closely to the de- 
fense and international aid budg- 
ets. Since these budgets are active- 
ly supported by party leaders 
from the President down, they 
cannot be reduced without serious- 
ly impairing the practical values of 
our international relations. 

Democrats, on the other hand, 
although sincerely interested in 
foreign policy much of which is 
similar to actions of preceding 
Democratic administrations, have 
no party loyalty ties to cope with, 
and are in a stronger position to 
work for, and to force, tax reduc- 
tions. In addition, their voting 
strength on Capitol Hill provides 
an additional advantage. 

Both parties, therefore, must 
seek an election eve solution to the 
tax problem. Failure to take any 
positive action will certainly 
cause resentment at the polls and 
may swing many votes from either 
party’s candidates. Since this is so 
largely a political question, it be- 
comes rather safe to assume that 
business relief from taxes will be 
very shallow at best, and probably 
none at all. 
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ELECTRICAL ASSOCIATION DIRECTORY FOR THE SOUTH AND SOUTHWEST 

Electric Institute of Washington. William G. 
Hills, Mana * Director, 0th and E Sts., 
Washington, 
Spetetont _Cleoring House of Louisville, inc. 

D. Roach ecretary-Treasurer, 731 W. 
Suna Ave., Louisville 3, Ky 
Electrical Association of New Orleans. E. H. 
am, Secretary, 921 Union St., New Orleans, 
a 

Peninsula Electrical Association. J. Russell Hop- 
kins, Secretary, c/o Central Electrical Supply 
Co., Salisbury, Md. 
The Electric Association of Kansas City. John 
S. McDermott, Executive Manager, Merchandise 
Mart Bidg., Kansas City 8, Mo. 
St. Louis Electrical Board of Trade. Cari H. 
Christine, Secretary-Manager, 1221 Locust St., 
St. Louis 3, Mo. 
Electric League of Chattanooga. Paul J. Mc- 
Millian, Secretary, Sixth an Market Sts., 
Chattanooga 2, Tenn. 
Texas Electrical Association. D. O. Clem, Secre- 
tary-Treasurer, P. O. Box 1454, Houston |, Texas. 
Electrical League of Norfolk. C. R. Hegamyer, 
ee -Treasurer, P. O. Box 605, Norfolk |, 
4 

Electrical A iation of Rich d. C. F. Ben- 
a Executive en. 205 West Grace 

, Richmond 20, 
on Electric ‘asd of Charleston. Guilford C. 
Smith, Secretary-Treasurer, c/o Appalachian 
Electric Power Co., P. O. Box 1986, Charleston 
27, W. Va. 
Central West Virginia Electrical League, Inc. 
J. R. we Secretary, P. O. Box 1392, Fair- 
mont, W. 

UTILITIES 

Southeastern Electric Exchange. John W. Talley, 
Managing Director, 303 Haas-Howell Bidg., 
Atlanta, Ga. 
The Maryland Utilities Association. Robert L. 
Smith, Secretary, Frederick, 
Oklahoma Utilities Association. Kate A. Nib- 
lack, Secretary, Suite 2415, amenee Biltmore 
Hotel, Oklahoma City 2, Okla 
Public Utilities Association ‘of the Virginias. 
R. W. McKinnon, Executive Secretary, 5 Frank- 
lin Rd., SW, Roanoke Il, Va. 

WHOLESALERS 

Southeastern Electrical Wholesalers Associa- 
lon. M. L. Tice, Executive Vice-President, P, O. 

Box 176, Ben Hill, Ga. 
National Association of Electrical Distributors. 
Arthur W. Hooper, Executive Director, 290 
Madison Ave., New York 17, A 

REPRESENTATIVES 

Southeastern Electrical Manufacturers Repre- 
sentatives Club. Frank P. Bell, Secretary-Treas- 
urer, 806 Peachtree St. NW., Atlanta 3, Ga. 
Electrical Manufacturers Representatives Asso- 
ciation, Inc. George E. Clements, Secretary, 722 
Stevenson Lane, Towson 4, 
Electrical Manufacturers’ Representatives of 
Virginia, Inc. C. F. Bennett, Secretary, 205 West 
Grace St., Richmond 20, Va. 

CONTRACTORS 

Florida Association of Electrical Contractors. 
. L. Dick, State Meaeeer, 620 Stovall Profes- 

sional Bidg., Tampa 2, 
A len Si, lod dA + Electrical Contrac- 
tors. R. E. Neumann, Secretary, 704 Frenchmen 
St., New Orleans 16, La. 
Electrical Contractors Association of Mary- 
land. Charles L. Greer, Secretary-Treasurer, 
404 North High St., Baltimore, Md. 
Shelby County Electrical Contractors Assn. 
A. M. Scruggs, Sr., Corresponding Secretary, 58 
Buntyn St. , Memphis Il, Tenn. 
National ‘Electrical Contractors Association. 
— J. Harder, Secretary-Treasurer, 1200 |8th 

, NW, Washington 6, D.C. 

NECA, er ham Chapter. Ernest W. Weir, 
Manager, 3. Box 1781, Birmingham, Ala. 
NECA, oat Coast Chapter. Frank M. Hawkins, 
Manager, 402 St. Michael St., Box '003, Mo- 
bile, Ala. 
NECA, Central Alabama Chapter. G. E. Thoma- 
son, Manager, 3516 Princess Ann St., Montgom- 
ery, Ala. 
NECA, Arkansas Chapter. Cari E. Harris, Man- 
ager, 202 National Old Line Bidg., Little Rock, 
Ark. 
NECA, Washington, D. C. Chapter. Harry W. 
Kellams, Manager, 910 |7th St.. NW, Washing- 
ton 6, D.C. 
NECA, North Florida Chapter. W. S. Binckley, 
Manager, P. ©. Box 3172, Jacksonville, Fla. 
NECA, South Florida Chapter. Charles J. Powers, 
Manager, 2526 W. Flagler St., Miami 35, Fla. 
NECA, Atlanta Chapter. Andrew C. Hill, 
Manager, 4234-5 Atlanta National Bidg., 50 
,Whitehall St., Atlanta, Ga. 
NECA, Southeastera Industrial Chapter. K. D. 
White, 946 W. Peachtree St.. NW, Atlanta, Ga. 
NECA, South Georgia Chapter. R. A. Kobs, 
Manager, 3208 Hamilten Rd., Columbus, Ga. 
NECA, Kansas Chapter. Charies W. Paige, Man- 
ager, 416 Central Bidg., Topeka, Kan. 
NECA, Central Kentucky Chapter. Danie! N. 
Brock, Acting Manager, 706 Bank of Commerce 
Bidg., Lexington, Ky. 
NECA, Louisville Chapter. J. C. Snyder, Man- 
ager, P. O. Box 1685, Louisville 8, Ky. 
NECA, Southwest Louisiana Chapter. rerman 
T. Vallery, P. O. Box 5584, Drew Station, Lake 
Charles, La. 
NECA, South Louisiana Chapter. Rudolph 
Viener, Jr., Manager, 831 St. Peter St., New 
Orleans 16, La. 
NECA, North Louisiana Cha , F. J. Evans, 
Manager, 753 Dalzell St., ©. Box 1210, 
Shreveport, La. 
NECA, Maryland Chapter. Robert L. Higgins, 
Manager, American National Bidg., Room 305, 
204 North Liberty St., Baltimore i. Md. 
NECA, Central Mississi i Chapter. John C. 
Sullivan, Manager, 970 iiner Bidg., Jackson, 
Miss. 
NECA, Greater Kansas City Chapter. Phil A. 
Koury, Manager, 2201 Grand Ave., Kansas City 
8, Mo. 
NECA, St. Louis Chapter. R. E. Vierheller, Man- 
ager, 4657 Hampton Ave., St. Louis 9, Mo. 
NECA, Carolinas Chapter. D. L. Casey, Man- 
ager, P. O. Box 4056, Charlotte 4, N. C. 
NECA, Western Oklahoma Chapter. Tom M. 
Rushing, Manager, 616 N.W. 5th St., Oklahoma 
City 3, Okla. 
NECA, East Oklahoma Chapter. Johnny G. 
Hicks, Manager, I519 S. Boston, Tulsa, Okla. 
NECA, Chattanooga Chapter. W. C. Harris, 
Manager, 1006 James Bidg., Chattanooga 2, 
Tenn. 
NECA, Knoxville Chapter. W. G. Hoffman, 312 
West Jackson Ave., Knoxville 24, Tenn. 
NECA, Memphis Chapter. Raymond Calhoun, 
Manager, 170 Neil St., Memphis !2, Tenn. 
NECA, Nashville Chopter. B. V. Lawson, Man- 
ager, 1509 Laurel St., Nashville 4, Tenn. 
NECA, Panhandle Chapter. John H. Burt, Man- 
ager, P. O. Box 2283, Amarillo, Tex. 
NECA, Central Texas Chapter. N. E. Busby, 
Manager, P. O. Box 881, Austin, Tex. 
NECA, Texas Gulf Coast Chapter. Ray P. 
— Manager, P. O. Box 2049, Corpus Christi, 
ex. 
NECA, Northeast Texas Chapter. L. E. Martin, 
Manager, 1923 McKinney Ave., Dallas |, Tex. 
NECA, El Paso Chapter. John E. Blaine, Man- 
ager, 310 San Francisco St., El Paso, Tex. 
NECA, North Texas Chapter. C. E. Wann, Man- 
ager, Westchester House, Apt. 102, 554 South 
Summit, Fort Worth, Tex. 
NECA, Southeast Texas Chapter. Charles Scho- 
libo, Manager, 4218 Yoakum Blivd., Houston 
6, Tex. 
NECA, East Texas Chapter. Harry L. Wren, 
Manager, 412 Southwest Reserve Bidg., P. O. Box 
1345, Kilgore, Tex. 
NECA, West Texas-New Mexico Chapter. Aub- 
rey E. Rummel, Manager, 105 College Ave., P. O. 
Box 121, Lubbock, Texas. 
NECA, Heart of Texas Chapter. Fred E. Lewis, 
Jr., Manager, 1825 Austin Ave., Waco, Tex. 

NECA, South Texas Chapter. Frank R. Stewart, 
Manager, 774 East Locust St., San Antonio 12, 
Tex. 
NECA, Rio Grande Valley Chapter. R. N. Cum- 
mings, Manager, 607 West 4th St., Weslaco, 
Tex. 
NECA, Virginia Chapter. Richard R. Smouse, 
Manager, 203 Roslyn Hills Dr., Richmond 26, 
Va. 
NECA, West Virginia-Ohio me od ot 
James E. Swan, anager, 510'/ outh 
Charleston, W. Va 

INSPECTORS 

international Association of Electrical Inspec- 
tors. Headquarters, Charles L. Smith, Secre- 
tary-treasurer, 612 N. Michigan Ave., Chicago 
it, UN 
1AEl, Alabama Chapter. Hugh Roberts, Secre- 
tary-Treasurer, Alabama Power Co., 2100 South 
2ist St., Birmingham, Ala. 
1AE!, Florida Chapter. R. H. Wellwood, Secre- 
tary-Treasurer 2605 |\ith Ave., NW, Braden- 
ton, Fla. 
1AEl, Georgia Chapter. W. S. Smith, Jr., Secre- 
tary, 713 Broed St., Augusta, Ga. 
1AEl, Kentucky Chapter. E. H. Rueppel, Secre- 
tary-Treasurer, 20! Citizens Bldg., Louisville 

Ky. 
1AEl, George Welman Chapter. J. Clifton 
Young, Secretary-Treasurer, 317 Baronne St., New 
Orleans 9, La. 
1AEl, North Louisiana-East Texas Chapter. 
Kenneth D. Hightower, 171814, Centenary Bivd., 
Shreveport, La. 
1AEl, Mississippi Chapter. C. 8. Graver, Secre- 
tary-Treasurer, P. O. Box 1790 Jackson, Miss. 
1AEl, Missouri-Kansas Chapter. T. McGinnis, 
Secretary-Treasurer, City Hall, Topeka, Kan. 
1AEI, St. Louis Chapter. Nell W. Butteiger, Sec- 
retary-Treasurer, 7427 Canton Ave., University 
City 4, Mo. 
1AEl, North Carolina Chapter. C. S. Whitaker, 
Secretary-Treasurer, City Hall, Durham, N. c. 
1AEI, Oklahoma Chapter. T. C. Wier, 1907 W. 
4ist St., Tulsa, Okla. 
1AE!, South Carolina Chapter. N. R. Darling, 
Secretary- Treasurer, P. O. Box 390, Columbia, 
Ss. ©. 
1AEI, Tennessee Chapter. R. E. Ward, Div. of 
Fire Prevention, 102 State Office Bidg., Nash- 
ville 3, Tenn. 
1AEl, Texas Chapter. R. L. Payne, Secretary- 
Treasurer, 3303 Schley St., Dallas, Tex. 
1AEl, Texas Gulf Coast Chapter. M. W. Mc- 
Raven, Secretary-Treasurer, P. O. Box 1700, 
Houston 1, Tex. 
1AEl, Southern Section. A. M. Miller, Secretary, 
910 West 30th St., Richmond 25, Va. 
1AEl, Virginia Chapter. A. M. Miller, Secretary, 
Treasurer, 910 West 30th St., Richmond 25, 
Va. 
1AEl, West Virginia Chapter. H. L. Parks, Sec- 
retary-Treasurer, P. O. Box 626, Charleston, Ww. 
Va. 

MOTOR REPAIR SHOPS 

National Industrial Service Association, Inc. 
Fred 8B. Wipperman, Executive Secretary, 818 
Olive St., St. Louis |, Mo. 
NISA, Southeastern Chapter. M. E. Assalone, 
Secretary, 235 NW 2nd Ave., Miami 36, Fla. 
NISA, Electric Motor Service Association of 
the District of Columbia. John W. Lainhart, 
Secretary, 913 E. St., NW, Washington 4, D. C. 
NISA, Louisville Chapter. W. C. Krauth, Sec- 
retary, 118 S. Ist St. Louisville, Ky. 
NISA, New Orleans Chapter. William Dreis, 
Secretary, |5!7 Calliope St., New Orleans, La. 
NISA, Mid-South Chapter. Murphy G. Miller, 
Secretary, 109 Jennings Ave., noxville 17, 
Tenn. 
NISA, Southwestern Chapter. George Foshee, 
Secretary, 203 S. Main, Fort Worth 4, Tex. 
NISA, Electric Club of West Virginia. O. E. 
Jenkins, Secretary c/o Guyan achine Co., 
Logan, W. Va. 
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New 3-phase 

COMPACT Kiglitiveiglit STRONG 

Greater Capacity on Existing Poles 

HE size, weight and resulting installation 

economies a three-phase transformer has over 

three single-phase units are now greater than ever. 

Existing poles can be utilized for increased capac- 

ity transformers. Costly installation time is re- 

duced. Transformers may be mounted directly to 

pole. Handling convenience is improved all around. 

Get the complete story. See your A-C repre- 

sentative or write Allis-Chalmers, Power Equip- 

ment Division, Milwaukee 1, Wisconsin. 

ALLIS- 
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Curvacore Transformer 

HEIGHT and WEIGHT 

Wound Core 3-phase Transformers 

HIGH VOLTAGE — 12 kv through 14.4 kv delta 

LOW VOLTAGE — 208Y/120 or 240 delta 

OVERALL HEIGHT WEIGHT 

NEW OLD NEW OLD 

41/2 50 610 665 

44" 62 850 1120 

512 63 1115 1300 

53 V2 68 1455 1920 

59 2 70 1930 2565 

65/2 78 2285 3460 

Curvacore design, permitting the maximum use of 

preferred oriented steel, results in a compact core 

with low losses and low exciting current. Trans- 

former height and weight are reduced considerably. — 

Curvacore is an Allis-Chalmers trademork. 

CHALMERS 
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OUT THEY GO...DAY AFTER DAY 

in regular shipments by wholesalers 

this shipment by 
Peninsular Electric Distributors ~y 

West Paim Beach, Florida 

Stock, 950 Kirlins . . . Madison Electric, Detroit . 4 

Kirlin, 2%, 

Gives Fastest Turnover ¢« ¢« e e 

Is Easier to Sell « « Is Best in Use 

ee e Complete in the One Carton 

GLAS SURFACED 

ALUMIN U M 

Reflectors 
POINT OUT THESE FEATURES 

to your Customers Because KIRLINs are easiest to install, are trouble- 

% Greatest Variety of Lenses free and have the greatest light output, they are 

more popular with contractors. These are basic 

Gale Only eee reasons why KIRLIN built-in Lighting, both in- 
Trade Channels . 

ae ase candescent and fluorescent, is stocked by most lead- 
Light Vertical Surface, ing distributors. 

as well as horizontal 

SALES ENGINEERS IN PRINCIPAL CITIES 

@ WIDE-ANGLE OR CONCENTRATING LENS @ EASILY 
INSTALLED BETWEEN JOISTS @ IN STOCK AT LEAD- Wits KIRLI N ¢ 3435 E. JEFFERSON AVE. 
ING WHOLESALERS e UL AND IBEW LABELS @ DETROIT 7, MICHIGAN 
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Your Westinghouse representative can prove .. . 

NEW TD INDICATOR SIMPLIFIES 

TRANSFORMER LOAD MANAGEMENT 

The new thermal duty indicator 

records total overload hours cumulatively 

—simplifies overload monitoring. 

Because it is actuated by copper 

temperature, you can use the full capacity 

of transformers. Here is a new 

tool for effective load management 

of pole-type transformers. 
J-70793 

you CAN Be SURE... iF ITS 

Westinghouse We 

Kent Walker, manager of 
Distribution, South Carolina 
Electric and Gas Company, 
ond Ken Leland, Westinghouse 
Representative. 

g 3 v . 
& ; ' 

140 Xo, based on steady-state loading ee 

So 
Se \S 

{30 ho, @ er) 

120 

10 actuated b 
[ copper temperature 

T. D. INDICATOR 

winding temperature-°C 
90 

-.20.°- 10 

ambient tem 



CATALOGS and BULLETINS 

Available Free to Readers of 

Electrical South upon Request 

1086—Cable Connectors 
Tomic Sales and Engineering Co., 

4864 Woodward Ave., Detroit 1, 
Mich., now have available catalog 
sheets containing data on the com- 
plete line of their connectors, coup- 
lings, and cable connectors. 

1088—Fittings and Fixtures 
A 32-page illustrated catalog cov- 

ering Killark fittings and fixtures is 
offered by Killark Electric Mfg Co., 
Vandeventer and Easton Aves., St. 
Louis 13, Mo. 

1092—Electrical Boxes 
Steel City Electric Co., 1207 Co- 

lumbus Ave., Pittsburgh 12, Pa., of- 
fers a catalog of their complete line. 

1130—Conduit Fittings 
The latest completely illustrative 

cataiog on their diversified line of 
conduit fittings is announced by the 
Atlantic Conduit Fittings Co., 450 
Western Ave., Boston 35, Mass. 

1 136—Space Heating Guide 
Cavalier Corp., Chattanooga 2, 

Tenn., has prepared a Guide for Cal- 
culations on Electric Space Heating. 
It is based on study of several thou- 
sand installations of electric heat 
and is a handly reference for calcu- 
lating electric heating requirements 
and estimating operating costs. The 
booklet contains discussion, charts, 
and floor plan examples. 

1150—Fluorescent Fixtures 
Light & Power Utilities Corp., 

1035 Firestone Blvd., Memphis, 
Tenn., has printed a new catalog of 
fluorescent lighting fixtures. The new 
catalog is divided into six sections, 

each printed in its own distinctive 
colors. First section is devoted to 
“General Data” and details to L&P 
manufacturing, 

1166—Electrical Fittings 
A 40-page illustrated catalog and 

price list on the Gedney line. Shown 
and listed are conduit, threaded en- 
trance, SEC, EMT and ground fit- 
tings, 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. 

1184—Approved RHW Wire 
Bulletin No. 1018 describing first 

Underwriters’ Approved Type RHW 
Wire, deveioped to meet the new 
National Electrical Code standards, is 
available from Simplex Wire and 
Cable Co., 79 Sidney St., Cambridge 
39, Mass. 

1190—Electrical Fittings 
Blackhawk Industries, Dubuque, 

Iowa, offers a complete catalog of 
electrical conduit and cable fittings. 
Also a special publication giving de- 
tail drawings and instructions for in- 
stalling service entrance masts on low 
or ranch type buildings. 

1192—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., 
3812 150th St., Cleveland 11, Ohio. 

1214—General Catalog 
General catalog of Royal Electric 

Corporation, Pawtucket, R. I. cover- 
ing flexible, service and lamp cords, 

cord sets, extensions, trouble lights, 
wiring devices and fuses is available 
to wholesalers, Dealer catalogs may 
be secured from Royal distributors. 

1218—Carbon Products 
A 28-page catalog on Motor and 

Generator Brushes and carbon prod- 
ucts telling how to order brushes, 
grade recommendations, characteris- 
tics, and description of brush grades, 
is available from the Helwig Co., 
2536 North 30th St., Milwaukee, Wis. 

1220—Stadium Lighting 
The Pyle-National Co., 1334 N. 

Kostner Ave., Chicago, Ill., an- 
nounces the availability of a new 
eight-page bulletin, No. 605, on sta- 
dium lighting, describing in detail 
floodlighting of a typical outdoor 
athletic arena stressing the impor- 
tance of using fully enclosed flood- 
lights. 

1224—Electrical Equipment 
The Wadsworth Electric Mfg. Co., 

Inc., Covington, Ky., has issued a new 
catalog Con 15-0 and Bulletin W. C. 
B. 53-1, containing data on their lines 
of Safety Switches, Service Equip- 
ment, Distribution Panels and “E-Z- 
RED” Circuit Breakers. 

1230—Compression Connectors 
An illustrated 18-page bulletin 

(13A) describes Squeezon compres- 
sion connectors for all overhead dis- 
tribution connections from line wire 
to ground red, Offered by James R. 
Kearney Corp., 4236 Clayton Ave., 
St. Louis 10, Mo., the bulletin also 

describes the mechanical and hy- 
draulic installation tools required 
and tells where to use each. 

ELECTRICAL SOUTH 

806 Peachtree St., NE 

Atlanta 8, Ga, 

Gentlemen: 

name 

Company 

Address 

June, 1957 

Please send me the bulletins and catalogs indicated. 
(Print Plainly) 

Sila oosessssalnnnenetensiniueabicciinn 

Circle numbers below. Bulletins and 

catalogs will be mailed promptly. 
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FOR BETTER JOBS AND EXTRA PROFITS, SPECIFY THE CABINETS AND PULL BOXES 

KEYSTONE QUALITY LINE vy -) 

No doubt about it! When it comes to wiring installation jobs, you can 
get what you want when you want it from the Keystone Quality Line. 
Wireways, for example, are available in both flanged and flangeless 
styles . . . with hinged or screw covers . . . with or without knockouts 
... and in sizes ranging from 24%” x 24%” x 1’ through 8” x 8” x 5S’. 

fia There’s a wide selection of auxiliary fittings to choose from, too, plus 
a cutout boxes and pull boxes in more than 50 different stock sizes .. . 

sn & and a variety of telephone and current transformer cabinets to meet your 
exact requirements. And if it’s outlet boxes or switch boxes you’re look- 
ing for, you’ll find that Keystone has them . . . in almost every type and 
size, with proper covers, too. What’s more, every item in the Keystone 
Line is quality-built, priced right, and stocked for immediate shipment 
direct from factory warehouses! Want more information? Send for your 
free copy of the new illustrated Keystone catalog today! 

It pays iis MANUFACTURING COMPANY 
to figure 23328 SHERWOOD AVENUE @ CENTER LINE (Detroit) MICHIGAN 
on Keystone 

SOLD ONLY THROUGH RECOGNIZED ELECTRICAL DISTRIBUTORS 
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1238—Selecting Fuses 
A 12-page descriptive handbook 

“Fuseology” tells how to get safest, 
most dependable, trouble-free elec- 
trical protection from fuses. Contains 
useful information on selecting right 
size and type of fuses—how to stop 

‘needless blows—avoiding poor con- 
tact and other troubles. Issued by 
Bussmann Mfg. Co., University at 
Jefferson, St. Louis 7, Mo. 

1240—Lighting Fixtures 
Prescolite Manufacturing Corp., 

2229 Fourth St., Berkeley 10, Calif., 
now has available a 20 page color 
catalog, No. 31-F,. describing their 
complete line of lighting fixtures in- 
cluding recessed series and acces- 
sories, surface series and accessories, 
exit lights, end aisle lights. A typical 
installation and dimensional drawing 
are shown for each fixture. 

1244—New Electrical Fittings 
Catalog 

Concise 36-page catalog illustrates 
and describes a complete line of elec- 
trical fittings, cable racks and wiring 
specialties. The catalog contains 
many detail drawings, clear-cut pho- 
tographic illustrations of mast fit- 
tings, cable connectors, straps, 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. 

1248—Conductor Armor 
A new catalog of Superformed 

Armor Rods, Lineguards, Patch 
Rods, and Tap Armor describing 
various uses and applications of 
these products on overhead conduc- 
tors is offered by The Fanner Manu- 
facturing Company, Brookside Park, 
Cleveland 9, Ohio. 

1250—Electrical Enclosures 
Catalog No. 5354 currently being 

offered to the trade by B & C Metal 
Stamping Co., 590 Means St., N. W., 
Atlanta, Ga., is a well-organized, 66- 
page manual giving complete de- 
scriptive information, prices, and 
specifications on all items in the 
B & C line of electrical enclosures. 
Copies are available free of charge 
to electrical contractors. 

1254—Construction Anchors 
“Anchoring for Power and Com- 

munication Lines,’ a completely 
illustrated manual on improving line 
construction with better anchoring, 
has been published by the Advertis- 
ing Dept., the A. B. Chance Co., 
Centralia, Mo. The 25-page booklet 
shows how to install the right anchor 
at the right piace in the right way. 

1262—Fluorescent Fixtures 
The new loose-leaf catalog re- 

cently issued by Southern Lighting 
Manufacturing Co., 501 Elwell St., 
Orlando, Fla., contains complete 
diagrams, specifications, and de- 
scriptions for all fluorescent fixtures 
which they manufacture. In addition 
to the information on commercial, 
industrial and school fixtures, the 
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catalog also lists hangers, troffers, 
troffer accessories, and incandescents 
which are available from the firm. 

1266—Metal-Clad Switchgear 
Detailed information on metal-clad 

switchgear is now available in two 
special bulletins, 7004-B and 7004-C. 
These booklets give descriptions, ap- 
plication data and specifications on 
units up to 15 kv and 500,000 kva in- 
terrupting czepacity. Wire I-T-E 
Circuit Breaker Co., 19th and Hamil- 
ton St., Philadelphia 30, Pa. 

1268—Lighting Fixtures 
The Perfeciite Co., 1457 East 40th 

Street, Cleveland 3,. Ohio, makes 
available the following literature: (1), 
Data Folder 54-B—4 pages of engi- 
neering information, prices and speci- 
fications on Plastic Indirect Concen- 
tric Ring Luminaires, (2) Data Folder 
EX-55-A—10 pages of information on 
Exit Units for all building locations. 
Complete engineering data and prices 
given. (3) Data Folder 56-A—infor- 
mation on Ceiling Pan Fixtures and 
Vapor Proof Prismatic Exterior Fix- 
tures, 

1280—Electric Heating 
Electromode Division of Commer- 

cial Controls Corp., 45 Crouch St., 
Rochester, N. X., has issued a new 
catalog listing their complete line of 
electric heaters, including bathroom, 
wall-type, portable, baseboard heat- 
ing, radiant heating panels, various 
industrial units, and combinations. 
Also included in Catalog No. 31-K-3 
are complete specifications and price 
list. 

1282—Exit Lights 
A four-page catalog providing il- 

lustrations and specifications for their 
complete line of exit lights has been 
released by Curtis Lighting Co., 6135 
W. 65th St., Chicago 38, Ill. Types of 
mountings illustrated include re- 
cessed, end to wall, ceiling, direct 
wall, and pendant. 

1284—Electric Radiant Heating 
The design end installation of elec- 

tric radiant heating is covered com- 
prehensively in two publications just 
released by General Electric Co., 95 
Hathaway St., Providence 7, R. I. 
Designers of heating systems will find 
valuable information in a 24-page 
Electric Radiant Heating Design 
Manual, A 36-page manual explains 
and illustrates how to install G-E 
Electric Radiant Heating in homes. 

1288—Electric Ventilators 
An illustrative 8-page folder, Bul- 

letin 620-L, showing typical installa- 
tions of a complete line of ventilators 
for wall, ceiling, laundry, bathroom, 
kitchen, and small rooms, is available 
from Trade-Wind Motorfans, Inc., 
7755 Paramount Blvd., Rivera, Calif. 

The folder includes dimensional 
drawings of installations helpful to 
building and electrical contractors. 

1290—Wiring Equipment 
Keystone Manufacturing Co., 23328 

Sherwood, Center Line, Mich., has is- 
sued a new catalog (No. 156) giving 

complete specifications and illustra- 
tions on their line of wiring instal- 
lation equipment. Included in the 40- 
page catalog are wireways and fit- 
tings, cutout boxes, outlet boxes, 
switch boxes, and cabinets, giving 
Code requirements, and price sheet. 

1292—Conduit Bender 
A new bulletin containing oper- 

ating instructions on several easy 
methods of bending rigid and thin- 
wall conduit with the “Chicago” 
Bender is now available from Gus- 
tave Lidseen, Inc., 1000 First St.,- 
Hayesville, N. C. Bulletin 446 is il- 
lustrated and contains a price and 
parts list. 

1294—Lighting Fixtures 
Ainsworth Lighting, Inc., 38-10 29th 

St., Long Island City 1, N. Y., has 
issued a new catalog illustrating 
their complete line of fluorescent and 
incandescent lighting fixtures for 
schools and offices, 

1298—Electrical Fittings 
The Electrical Fittings Corp. of 

Woodside, New York (EFCOR) offers 
a complete catalog covering all types 
of fittings for all types of raceways 
and conductors. The catalog also fea- 
tures an extremely comprehensive 
“What Goes Into What” section cov- 
ering 5 pages alone, 

1300—Lighting Control Switch 
The Arrow-Hart and Hegeman 

Electric Co., 102 Hawthorn St., Hart- 
ford 6, Conn., offers a one page in- 
formation sheet on their new quiet, 
tap action, lighting control switch, 
designed to fit any standard toggle 
wall plate. 

1302 F. Lamp Maintenance 
An informative folder on Fluores- 

cent Lamp Trouble Shooting is of- 
fered by Champion Lamp Works, 
Lynn, Mass. It features an illustrated 
trouble shooting check chart. The 
Champion Lamp Works also has 
available a helpful slide rule on lamp 
application, covering incandescent, 
regular fluorescent, and_ slimline 
lamps. 

1304—Portable Trench Digger 
Stampings Inc., 1017 Mound St., 

Davenport, Iowa, offers a four page 
information sheet about the Pow- 
R-Spade portable trench digger. It 
was designed to be controlled and 
handled by one man and digs a neat 
three-inch wide trench to any depth 
up to 24 inches. 

1306—Fasco Fans 
Fasco Industries, Inc., North Union 

and Augusta Sts., Rochester 2, N. Y., 
offers a thirty page catalog describ- 
ing their line of window fans, oscil- 
lating fans, hassock fans, kitchen 
ventilating fans, and range hoods. 

1308—Cable Spinners 
A complete data file on aerial cable 

spinners and tools is available from 
Cable Spinning Equipment Co., 3100 
Topeka Blvd., Topeka, Kansas. The 
file includes reprints of pertinent ar- 
ticles, operating instruction book, and 
price list. 
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man...were in the 

pipe hanging business! 
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In fact, we have just about 

everything you'll ever need for 

supporting individual runs 

of pipe or conduit .. . 

306 different types and 

sizes of items . . . the most 

complete line now offered by 

any electrical manufacturer. 

Write for our free bulletin. 

STEEL CITY 

ELECTRIC COMPANY 

PITTSBURGH 33, PA. 
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Florida contractor's 

This St. Petersburg contractor 

maintains that realistic guidance 

of a firm along a sound path of 

compromise and adjustment, to- 

gether with a dependable esti- 

mating system and low over- 

head, results in profitable con- 

tracting business volume. 

@ “OUR WIRING CONTRACT for the 
5th Avenue Baptist Church was for 
$38,000; the Tyrone Junior High 
School also landed us a $38,000 job; 
wiring at the Pinellas International 
Airport ran $44,000; St. Peters- 
burg’s Junior College became ours 
at a price of $85,000; the Doctors’ 
Motel at the foot of Sunshine Sky- 
way bridge fell to us at a price 

In this modest office over his residence garage, John Gabrio slashes of $66,000,” enumerated Contrac- 
overhead costs by eliminating need for rental space. He checks his tor John Gabrio of St. Petersburg, 
blackboard to determine current jobs, foremen in charge, job starting Florida. 
dates, and progress of each. Simple tag system locates all tools. When you include current con- 

Gabrio’s princely business is unobtrusively carried tractive mobile unit, above right, contains a tele- 
on behind this modest front. Originally intended as a phone by means of which he keeps in touch with an 
rental unit, the garage is situated in a low-rental answering service when leaving the office to visit 
housing area behind the Gabrio residence. His at- job sites. 
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pattern of survival 

tracts which entail numerous five- 
figure wiring jobs in and around 
St. Petersburg it is easy to cal- 
culate that this contractor’s gross 
is crowding the half-million-dol- 
lar mark. Which means that you’d 
expect to see a plush office, a 
warehouse bursting with a stock 
that might shame an average sup- 
ply house, and bustling office 
workers, busily engaged in mani- 
fold duties commonly expected in 
an enterprise of the Gabrio cali- 
ber. 

This, however, is not the case 
with this contractor who has, in 
the past few years, risen to top 
rank among the big wiremen in 
St. Petersburg. 

Gabrio’s office is an upstairs 
garage room at the rear of his 
modest home. But you’ll find there 
the most modern office equipment 
to be had for fast, accurate esti- 
mating, along with a library of in- 
formation on prices and materials, 
second to none in the area. 

And that little garage? That’s 
about the extent of his warehouse, 
which Gabrio admits exists only 
for the purpose of temporarily 
storing items returned from jobs 
and awaiting shipment to other 
job sites. 

Overhead avoidance 

“Why should I need a warehouse, 
with the additional overhead it 
entails?” asked Gabrio, “I don’t 
bid the small jobs, and my sup- 
pliers deliver material I need di- 
rect to the job where it’s to be 
used.” 

Gabrio pointed to a handsome 
panel truck he operates. It con- 
tains a telephone for which he 
paid $500, monthly service charge 
for which is $45. “That’s my of- 
fice,” he stated simply. A signal 
to this phone alerts his wife in 
the house, as well as an answer- 
ing service to which he subscribes. 

A little mathematics can reveal 
that Gabrio’s office operates at 
such minimum overhead for the 
stature of his business as to defy 
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comparison. For example, totalling 
the monthly rental of his answer- 
ing service at $520, against the cost 
of hiring office help, reveals one of 
the economies which enables Ga- 
brio to make a good profit on his 
work. 
When it comes to compiling an 

estimate that will land a contract, 
most contractors are aware of pric- 
ing services, and they know what 
they pay their men. 
“Where our paths diverge is in 

estimating the amount of profit 
we want to make, and this cannot 
be divorced from the overhead it 
takes to make that profit,’ Gabrio 
explained. 

It isn’t the fact alone that Ga- 
brio operates his sprawling ~busi- 
ness from a tiny headquarters 
which enables him to snag the big- 
ger contract wiring jobs. Low over- 
head and close supervision on the 
job are the most vital adjuncts to 
the profit picture he maintains. 

Employee consideration 

“As soon as I hire a capable 
journeyman,” said this employer 
of 21 men, “I make him a fore- 
man-supervisor and pay him fore- 
man’s wages, whether or not he 
mans a crew or is on the job by 
himself. When such a man han- 
dles a job, he’s made a foreman, 
with the pay that goes with it. 
Simply giving a man title without 
pay insures little personal devo- 
tion to my interests as does the 
fact that he’s getting paid to be 
a foreman!” 

Gabrio’s method of estimating 
the big jobs he shoots for indi- 
cates meticulous attention to all 
possible factors to be encountered, 
as well as knowledge that his 
amazingly low overhead can be a 
decisive factor in his snagging a 
winning award. 

His method of taking off all ma- 
terial from the job plan begins 
with the fixtures, since this gives 
him an over-all picture of the job, 
he claims. 

“While looking over those, I 

DPB PPB PB PPP PPP PPPP PPP 

By Harry J. Miller 

This article should be especially 
helpful to the following readers: 

Electrical Contractors 
Electric Utilities 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 
BP BPD PPP PPP PPPPP PPP PPD 

can envision each aspect and get 
a better insight of the job when 
I go to recap it. And I don’t miss 
checking the building’s construc- 
tion and structural aspects for bar 
or concrete joist construction and 
ceiling heights to judge requisite 
scaffolding, and if walls are to be 
furred, since, in that case, I won’t 
need a man working alongside the 
mason all the time to install boxes, 
because our pipe will run on the 
furred surface. 

“All fixtures are listed on the 
estimate, with unit prices provid- 
ed by the supply houses which bid 
the list. I either give each supplier 
a list of necessary fixtures, or they 
obtain it from the plan room of 
the Pinellas County Building 
News.” 

This publication, to which con- 
tractors subscribe, lists plans for 
contemplated buildings in the 
area, the general contractors who 
are bidding, and past bids by them 
on preceding jobs. “Since a gen- 
eral contractor can help or hinder 
our work,” says Gabrio, “this list 
gives us a line on the contractors 
bidding the job we’re interested 
mm,” 

Fixture take-off important 

On his fixture take-off, Gabrio, 
after going through the entire 
plan, marks off every receptacle, 
because on standard construction 
normally the receptacles are fed 
on 34” conduit which requires a 
4” standard outlet box with 34” 
knockouts. Switches are figured to 
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Typical of recent jobs falling to Gabrio because of 
prices made possible by low overhead and adequate 

take a different box like combined 
34” and 12” tubing with conduit in 
slabs and EMT above for over- 
head feed. 

Switches are listed by gang, 
which means that Gabrio knows 
what switch plates to order right 
from the take-off, without having 
to backtrack to the plan. 

Conduit runs are figured via a 
rotometer, after checking the plan 
scale. “It is important to check all 
obstructions between outlets, since 
they may add unexpected distance 
to a run,” cautioned Gabrio. Con- 
duit runs are measured from out- 
let to outlet, with 2’ added if these 
are receptacles coming up from the 
slab, or 8’ additional if the outlet 
is a switch leg coming from a ceil- 
ing. 

Since all conduit runs are 
marked off with colored pencil — 
like red for all 34” and blue for 
all 1” — then starting from the 
panel to the first outlet, Gabrio 
can take off as many outlets as 
necessary to keep the number of 
wires from exceeding the limit al- 
lowed under Code conditions. Then 
by adding all the red runs, he 
knows how much 34” conduit is 
required, also the number of 
branch circuit (#12) wire he 
needs. A similar technique simpli- 
fies totalling other conduit a- 
mounts, wire sizes, and quantities. 
From the total fixtures, recep- 

tacles, switches, and telephones 
are figured the number of required 
boxes and their types. 

On panels, Gabrio picks up the 
type; whether they are three or 
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four wire; if surface or recessed 
mounting; and the quantity of 
branch circuits, fuses or breakers. 
He then picks up switching, begin- 
ning at the main service and dis- 
connect switches. A tally sheet is 
then used to pick up the larger 
conduit runs between the main 
service and branch panels. 

Run considerations 

For example, if the run be 3” 
conduit under slab, on every 100’ 
run must be figured two elbows; 
four 3” locknuts and two 3” bush- 
ings. 

“If this 100’ run has three 4/0 
wires and a No, 2, I pick up that 
wire, add 10 feet to the amount of 
conduit run that is to encase it, 
which gives me 330 feet of 4-0 and 
110 feet of No. 2 to count in my 
estimate,” said Gabrio. 

“T use the same method to pick 
up all the runs from every size 
conduit indicated on the plan. This 
gives me the pipe, wire, and ter- 
minations, all at one time.” 

Gabrio’s labor-units are pred- 
icated on NECA figures, modi- 
fied to suit his locale, the partic- 
ular job, and its magnitude. 

“T pick up my conduit termina- 
tions in the bushings,” he says. For 
example, my estimated costs are 
based as shown in the accompany- 
ing tabulation on “conduit termi- 
nations.” 

“While this may seem a little 
high for bushings, these prices in- 
clude cutting and threading the 
pipe for the termination.” 

After taking off the fixtures, 

foremanship, is this $86,000 100-unit motel wiring 
contract. He foregoes small jobs for the big ones. 

branch circuit work, service, and 
panels as described, along with 
panel feeders, Gabrio starts com- 
piling figures for special equip- 
ment, like air conditioners, motors, 
etc. From his Rolodex file, he 
checks the fixtures. For example, 
the fixture under consideration 
may be a stem fluorescent 4’ long, 
two tube. The fixture’s description, 
as filed in the Rolodex, reveals its 
length, number of tubes, and watt- 
age, from which cost figures may 
be made up. For instance, Gabrio 
has figured his labor-unit (man- 
hours) required to uncrate, mount, 
and wire fixtures, as shown in the 
accompanying tabulation of “Fix- 
ture labor units.” 

Says Gabrio: ‘“Labor-units on 
two, three, or four-tube troffer 
units vary little because of the na- 
ture of troffer construction. For 
the sake of saving time, I use one 
labor-unit for each length, where- 
as on suspended fixtures, there are 
so many types that the number of 
tubes must be taken into account. 

“On a surface mounting job. we 
deduct .15 labor-units to allow for 
the absense of a stem. 

“On receptacles we use .25 man- 
hours for installation of receptacle 
and plate. 

“Boxes, according to type, from 
cut-in Gem type which carries .40 
man-hours; 4-inch square at .67 
man-hours, and a ceiling octagon 
at .80 man-hours, these all include 
the plastering ring.” 

Couplings from one-inch down 
are included in the labor-unit for 
running EMT. For 114” connectors, 
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Gabrio adds .11 man-hours: 13 
man-hours for 14%; .15 man-hours 
for the 2” size. 

On panel board figuring Ga- 
brio picks up wire terminations 
along with the panel installations 
because each wire terminates at 
the panel. The other end of the 
wire is picked up with the device 
(fixture, receptacle, etc.) 

Switches and distribution boards 
are figured on per-terminal basis 
and according to size. 

After the quantity and unit 
price of every item have been de- 
termined by Gabrio, the estimate 

is ready for extension into totals, 
after which the contractor knows 
his basic cost of material and labor. 

“Based on these figures,’ he 
said, “I consider the type of job, 
the distance it entails, the num- 
ber of floors, the personality of the 
general contractor, and the type 
of construction. Then we apply a 
‘job factor’ to the labor units, based 
on an evaluation of plus or minus 
20 per cent on the above items. 
A job in a bad parking area is 
also considered. I then recap my 
figures, so I won’t miss a single 
item. 

“We predicate the profit partly 

on the amount of work on hand. 

This profit may vary from 95 to 20 

per cent according to the number 

of contracts we have on hand. We 

may estimate a lesser amount to 

set a job. if we’re needing the 

work. 
‘But cards are stacked against 

the contractor who attempts to 

snag a job at such a low figure 

that there turns out often to be 

no profit at all.” 
“T ean tell how many journey- 

men and helpers will be needed 
(Continued on page 113) 

—oOnrnneeeeeeeeeees ees eke eee el ee ee eee ee eee es cs eee’ 

Conduit terminations 

Bushing Man- Bushing 
size hours cost 

inch Py f $ .22 
a 1.20 40 

1.50 50 
1.75 1.00 
2.20 1.20 

Conduit runs per 100 feet 

Inches Man-hours 

12 4.00 
34 5.35 
1 7.00 
1% 7.25 
112 8.00 

11.00 
2% 15.50 
3 18.50 
314 22.00 
4 30.00 

EMT per 100 feet 

Man-hours 

3.75 
4.50 
6.00 
6.25 
7.30 

10.00 

EMT elbows 

Man-hours 

1%4 30 
11% 50 
2 .60 

Inches 

Switches 

Type Man-hours 

Single pole 25 
Three way .40 
Four way .40 

Panel installations 

Circuit 
capacity 

Man- 
hours 

3.00 
4.50 
5.40 
6.30 
8.10 
9.40 
9.90 

10.80 
11.70 
12.60 
13.50 
14.40 
15.30 
16.20 
17.10 
19.30 
20.70 
21.60 
22.00 
22.10 

Fixture labor unit 
(To uncrate, mount, and wire) 

Recessed troffers 

Lengths Man-hours 

4 ft. 2.20 
6 ft. 2.65 
8 ft. 3.25 

Suspended stem fluorescent 

Size Man-hours 

ft., 2 lamp 1.80 
rt. lamp 2.00 
.. lamp 3.25 

4 
4 
4 

G i. lamp 
6 ft., lamp 
6 ft., 

8 
8 
8 
8 
8 

lamp 

ft., 
ft., 
ft., 
ft., 
ft., 

lamp 
lamp 
lamp 
lamp 
lamp COCAORWNH PWH LHW 

Incandescent fixtures, 

stem or chain 

Size Man-hours 

100-200 watt 45 

300-500 watt 55 
750-1000 watt .65 

Incandescent fixtures, 

surface 

Size Man-hours 

100-200 watt 32 
300-500 watt 40 
750-1000 watt 00 

Disconnects 

Size 
in amps 

30 
60 

100 
200 
400 
600 
800 

Wire per 1,000 feet 

Man-hours 

6.59 
7.50 

11.00 
13.00 
16.00 
19.00 
21.00 
24.00 
31.00 
37.00 
42.00 
50.00 
54.00 
60.00 
70.00 
94.00 

112.00 

250,000 
350,000 
500,000 
750,000 

1,000,000 

BEBOP PP PPPPPPPPPPPRPRPRPRPRB BRB ALAA ALGO L eg AGL GGL LLL Ll lalla, nl 
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By W. W. Westbrook 

This article should be especially 
helpful to the following readers: 

Electrical Contractors 
Electric Utilities 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 

OP PPP PP PP PPP PP PPD PD PDD 

@ THE 54-YEAR-OLD Interstate E- 
lectric Company, wholesale dis- 
tributors of New Orleans, recently 
occupied its magnificent and ultra- 
modern new three and one-fourth 
acre “home.” Every possible made- 
to-order service idea to please in- 
dustry, utilities, dealers, electrical 

Interstate has outgrown four locations since 1902. Officers of the com- contractors, builders, government- 
pany include (from left) Hans G. Kuttner, vice-president; George C. al and municipal customers has 
Howell, Jr., president; Donald C. Smith, vice-president, and James been anticipated in the new struc- 

E. Tillman III, vice-president in charge of sales, ture, announced George C. Howell, 
Jr., president of the firm. 

“Fantastic, elaborate, beautiful!” 
These are expressions voiced by 
contractors and other customers on 
tour at the formal opening of the 
approximately one-million dollar 
finished plant. 

200-car customer parking 

Ending customer parking and 
loading problems, as well as mak- 
ing employees more efficient and 
happy, is a 200-car parking area. 
The one building itself has 145,000 
square feet of floor space (three 
and one-third acres to be exact). 
The parking and rail loading fa- 
cilities bring the entire ground 
area to more than 160,000 square 
feet. The ground is under lease for 
60 years from Southern Railway. 

Electrical supermarket 

Fast, complete, accurate service 
to the hundreds of contractors and 
customers accumulated during 54 
years is the aim of President How- 
ell, Vice-President Don C. Smith, 

Interstate’s lighting display covers an area as large as an average city and Treasurer O. S. Anderson, the 

lot. Fixtures on wall side of the showroom are contemporary and ex- three officers of the company. An 

treme modern; going toward windows and entrance there is gradual “electrical supermarket” offering 

transition to the traditional and colonial. one of the most complete selections 
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contractors and their customers 

in the nation and South where con- 
tractors can shop and get anything 
they want, and immediately — is 
a mainspring ambition of the com- 
pany. 

Actually, the building is so huge 
that it ceases to be a warehouse s 
_at all, but becomes instead a place y 
where everything the company 
owns in stock is right out where 4d a 
the customer can amble through ss th 
acres on one floor and see exactly om & 
what he wants before ordering. j J ‘2 ot 
It is an educational tour in mod- i "y ¢.° é 
ern industrial supply and logistics oS 
just to ramble through the giant . “ 
supply house located at 3733 Conti y | gr 
Street in the Crescent City. 

As a part of the customer-com- 
fort plan, 22,000 square feet of of- 
fices and display rooms are now 
air conditioned, making also a 
high-efficiency score for comfort- 
minded employees. . —— 

@' “ y 

Industrial expansion 5,000 square feet of portable suspended ceiling displays lighting fix- 
The industrial expansion of New tures at the new home of Interstate Electric Co., in New Orleans. 

Orleans. now with more than Charles Marionneaux, sales manager of residential lighting fixtures, 

800,000 metropolitan population, is adjusts one of the 500 lighted ceiling units. 
one of the most dramatic growth 
stories in the United States today. 
The expansion of Interstate Elec- 
tric Company to match this trade 
area growth — and to anticipate 
future industrial and_ electrical 
needs — has been fully handled, 
Mr. Howell explained. The com- 
pany has outgrown no less than 
four buildings during its 54 years. 

Starting in 1902 from a small 
two-story building at Baronne and 
Union Streets in New Orleans, 
larger quarters were needed — 
and built — in 1905. The business 
had to move to larger quarters a- 
gain in 1925, at 643 Magazine. 

Again, in 1947 the firm bought 
a greup of buildings bounded by 
Howard, Poe, Calliope and South 
Peters in the Crescent City and 
remodeled at a cost of $100,000.00. 
Even with this 90,000 square feet, 
their operations again became 
cramped before the 1950’s, and the 
present new “monument to mag- 
nitude” is the answer for a good A home planner and her contractor inspect fixtures with Lighting 
many years to come, company of- Consultant Henry J. Howard (right) of Interstate. Ceiling is high enough 
ficials believe. to display all types of units, yet low enough for easy inspection of fix- 

(Continued on page 112) tures and price tags. 
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Code interpretations 

clarify wiring rules 

PPL LPP 

This article should be especially 
helpful to the following readers: 

Electrical Contractors 
Electric Utilities 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 
OPP EEE EOD PP PPP PPP PP 

@ A SERIES of six official interpre- 
tations of the 1956 National Elec- 
trical Code have been released by 
the National Fire Protection As- 
sociation as of April 26, 1957, it 
was announced by Charles L. 
Smith, Electrical Field Engineer 
of the NFPA and Secretary of the 
National Electrical Code Commit- 
tee. 

These interpretations, developed 
through the established commit- 
tee procedure in response to re- 
quests, have been reviewed and 
released by the NFPA Electrical 
Correlating Committee. 

Subjects covered include re- 
cessed fixtures, neutral bus capac- 
ity, branch circuit rating for cord- 
connected air-conditioning units, 
services to separate buildings, 
overcurrent protection in air-con- 
ditioning units, and use of in- 
sulated and isolated transformers 
for grounding protection. 

The official texts of the interpre- 
tations follow: 

(Interpretation No. 434) 

Section 4150; recessed fixtures. 

Question No. 1—Does Section 
4150 apply to recessed incandes- 
cent fixtures? 
Answer—Yes. 
Question No. 2—Does Section 

4150 apply to recessed fluorescent 
fixtures? 
Answer—Yes. 
Question No. 3—In the event 

that the answer to Question No. 1 
is “Yes,” may recessed incandes- 
cent lamp fixtures provided with 
outlet boxes which have terminal 

20 

connections operating at tempera- 
tures in excess of 60°C be con- 
nected by a single circuit which 
passes through each outlet box of 
a line of fixtures? 

Answer — Yes, provided the 
branch circuit conductors have in- 
sulation suitable for the tempera- 
tures encountered. See paragraph 
a of Section 4179. 

(Interpretation No. 436) 

Section 3018; neutral bus capac- 
ity. 

Question—In a three-wire feed- 
er panelboard, does Section 3018 
require the provision of a neutral 
bus bar to extend the full length 
of the other bus bars-and parallel 
to them? 
Answer—No. 

(Interpretation No. 437) 

Section 4293; branch circuit rat- 
ing for cord-connected air condi- 
tioning units. 

Statement—A room _air-condi- 
tioner with flexible cord connec- 
tion is made with a heating unit as 
well as with a refrigeration unit 
and the design is such that the 
heater and the refrigerator will 
not be in operation at the same 
time, The nameplate rating of the 
compressor motor is 8.3 amperes 
and the rating of the heating unit 
is 14 amperes. The unit is in- 
tended for use on an individual 
branch circuit which would not 
supply lighting units or other ap- 
pliances. 
Question—Under the foregoing 

condition would a 15 ampere 
branch circuit supplying a 15 
ampere receptacle comply with 
the intent of subparagraph 1 of 
Section 4293 of Interim Amend- 
ment No. 101? 
Answer—No. 

(Interpretation No. 438) 

Article 230; services to separate 
buildings. 

Statement—An existing school 
building has two services, one a 

single phase, three-wire, 120/240 
volt on one side to serve all the 
lighting and a three-phase, three- 
wire, 240 volt on the opposite side 
to serve a motor load. A separate 
building is being added and in 
order to serve this building, it is 
planned to change the three-phase 
service to the main building to a 
three-phase, four-wire delta serv- 
ice to supply the motor load in the 
main building and provide a 
single phase supply to the separate 
building. The single phase service 
is not being changed in any re- 
spect. 

Question—Is this proposed re- 
arrangement contrary to the intent 
of Sections 2301, 2302, or 2321 of 
the National Electrical Code? 

Answer—-No. 

(Interpretation No. 439) 

Section 2435; overcurrent pro- 
tection in air-conditioning units. 

Statement—A self-contained air- 
conditioning unit is provided with 
enclosed type motor starters lo- 
cated in the air stream of the re- 
turn and conditioned air. There 
are no combustible materials in 
the area where the starters are 
mounted. There is also an en- 
closed fuse box in this same area. 
The fuses in this box are for the 
protection of the fan motor and 
control circuits in the unit. Access 
to these compartments is through 
snap-on panels in the enclosure of 
the air-conditioner. 

The fuses specified by the manu- 
facturer for the branch circuit to 
the air-conditioner are in com- 
pliance with paragraph b 3 of Sec- 
tion 4343 of the National Electrical 
Code. 

The air outlets from the self- 
contained unit are connected to 
ducts for carrying the air to the 
location where cooling is desired. 

The self-contained unit has been 
examined and tested by a labora- 
tory of recognized standing and 
judged to be reasonably safe for its 
intended use 

Question No, 1—Is the provision 
of a snap-on panel over the com- 
partment housing the fuse box and 
motor starter contrary to para- 
graph a of Section 2435 of the 
National Electrical Code? 
Answer—No. 
Question No. 2—Does Section 

2403 of the National Electrical 
Code apply to the rating of the 
protection for the conductors of 
the branch circuit to this air-con- 
ditioning unit? 
Answer—No. See Section 4341. 

(Continued on page 107) 
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Carl Harris, manager, Voluntary Fair Bidding Service, Little Rock, Ark., 
tells a registered bidder his standing, one hour after bids are opened. 
The service was established by the Arkansas Chapter, NECA. 

Mrs. Eleanor Patillo tabulates bids 
and sends each bidder a copy of 
the amount of other bids. 

Bidding service protects Arkansas contractors 

The Voluntary Fair Bidding Serv- 

ice saves time and trouble for 

electrical contractors. The serv- 

ice was designed to minimize bid 

shopping and peddling. 

@ ARKANSAS electrical contractors 
are demonstrating their approval 
of the bidding service established 
a year ago by the Arkansas Chap- 
ter of the National Electrical Con- 
tractors Association by using it for 
nearly all important electrical con- 
tracting jobs. Under the name of 
the Voluntary Fair Bidding Serv- 
ice, registration of bidders at the 
chapter office and a bid depository 
with a local bank are the main 
services offered. 

Before setting up the Voluntary 
Fair’ Bidding Service, Manager 
Carl Harris reviewed similar bid- 
ding services offered by a number 
of other Chapter areas. After 
selecting what he thought were the 
best features of each, he combined 
them to provide Arkansas con- 
tractors with a service designed to 
minimize such harmful practices 
as bid shopping and peddling. 

The bid depository service is 
open to all contractors, including 
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those who are not members of the 
local NECA chapter, provided the 
bid price is $1,000 or more. The 
bidder calls or writes the Chapter 
office to register a job, giving the 
name of the location, architect, 
owner, and the closing time, which 
is the date the bidder has been 
asked to furnish a price, or the 
advertised opening date and time. 
Bidder is assigned a registry num- 
ber for the job, and a list of bid- 
ders who have registered, or who 
may subsequently register on the 
same job. Information is not given 
to any one not registered on the 
job. 

Excluded from bid depository 
service are jobs where an adver- 
tised public opening will reveal 

By S. W. Ellis 

This article should be especially 
helpful to the following readers: 

Electrical Contractors 
Electric Utilities 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 
BOP BPD PPP PPP PP 

the bids of all electrical contractors 
bidding, such as state, county, 
city, school boards, etc. Also ex- 
cluded are jobs having no specifi- 
cations, bid direct to the owner. 

The simple rules that have been 
worked out protect the general 
public as well as the electrical con- 
tractors. The registered bidder 
makes a dyplicate of his bid, show- 
ing his registry number, places this 
in a depository envelope, furnished 
by the Chapter, encloses the sealed 
bid in his own business envelope, 
and delivers or mails it, the day 
before closing date, to the trust de- 
partment of the Little Rock bank 
that acts as the depository. 

With the electrical contractor’s 
bid is included a list of all general 
contractors to whom the bidder 
makes a bid. 

Where no definite time has been 
established for the opening of 
general contract bids or receipt of 
electrical bids, the contractor’s 
bid envelope is either postmarked 
or marked by the depository to 
show a date and time at least four 
hours prior to the time he releases 
his formal bid to the awarding 
authority. 

One of the greatest services to 
the bidder is saving him time and 

(Continued on page 112) 
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Ungrounded delta systems 

in industrial plants 

By H. D. Thacker 

Distribution Engineer 
Westinghouse Electric Corp. 

Pittsburg, Penn. 

This article should be especially 
helpful to the fellowing readers: 

Electrical Contractors 
Electric Utilities 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 

@ MUCH HAS BEEN SAID in recent 
years favoring the grounding of 
industrial distribution systems at 
all voltage levels. Not nearly as 
much has been said in favor of 
ungrounded industrial distribution 
systems. In my opinion, this is not 
an indication that the ungrounded, 
low voltage industrial system has 
fallen into general disrepute. The 
recent attention given to system 
neutral grounding has been ac- 
companied by the installation of 
wye-grounded systems in many 
new plants. 

However, in existing plants with 
many years accumulated experi- 
ence in operating ungrounded del- 
ta distribution systems, operators 
disclaim any intention or desire to 
go to grounded operation. Recog- 
nizing the existence of good and 
bad features of both types of op- 
eration, I believe much more 
should be said concerning the del- 
ta ungrounded system, lest its im- 
portant advantages be overlooked 
by those charged with planning in- 
dustrial distribution systems. 

Definition of terms 

The term ungrounded is gener- 
ally employed to mean that no 
metallic connection normally ex- 
ists between any current-carrying 
conductor or point in the system 
and ground. The potential of the 

. fictitious neutral of an unground- 
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Where service continuity is of importance to a plant, measurable in 

terms of lost production dollars resulting from electrical outages, 

the ungrounded delta system, properly operated and maintained, 

has proved to furnish a high degree of service reliability. 

ed three-phase system is normally 
very close to ground potential, be- 
ing held there by the balanced 
electrostatic capacitance of each 
phase conductor to ground. 

The grounded system requires 
the connection of at least one con- 
ductor or point in the system to 
ground either with a solid metal- 
lic connection or through some 
form of current limiting imped- 
ance. Figure 1 shows schematic 
and voltage vector relationships 
for grounded and ungrounded sys- 
tems. 

The distinction between system 
grounding and equipment ground- 
ing should be made quite clear. 
Adequate equipment grounding 
for prevention of lethal potential 
differences between such things as 
motor frames and_ surrounding 
metallic objects, wet floors, etc. is 
highly important and is not in- 
volved in aé_e consideration of 
grounded or ungrounded distribu- 
tion systems. In any industrial 
power system, proper grounding of 
frames structures and enclosures 
assocated with electrical appara- 
tus is highly important for safety 
reasons, In contrast, safety consid- 
erations have little or no bearing 
on a decision to operate the dis- 
tribution system either grounded 
or ungrounded. 

Since the earliest days ‘of elec- 
trical usage in industry, most low 
voltage systems in the 440-volt 
and 550-volt class have been in- 
stalled and operated with no nor- 
mal connection to ground. The lack 
of grounded systems in most in- 
dustrial plants is a result of sev- 
eral things. First of all, leaving 
the system ungrounded is general- 
ly the easiest thing to do. In terms 
of dollars and cents, the extra cost 
of grounding the system when it 

is first installed is usually small, 
but so has been the inducement to 
spend this additional money. An- 
other reason for the popularity of 
the ungrounded system over the 
years lies in the possibility of ob- 
taining an additional degree of 
service reliability by not tripping 
out circuit protective devices and 
dropping load for contacts be- 
tween one-phase conductor and 
ground. While this attribute of the 
ungrounded system, of being able 
to “ride thtrough” a ground fault 
condition, varies in its importance 
according to the type of plant, in 
the present-day industrial plant 
with ever growing dependence on 
its electrical service, every added 
measure of service reliability be- 
comes important. 

Multiple ground faults 

Contacts between one-phase and 
ground on an ungrounded system 
result in no interruption of serv- 
ice. However, a second ground con- 
tact on a different phase occurring 
before the first fault has been 
cleared, will result in current sim- 
ilar to a phase-to-phase fault and 
will result in an outage by trip- 
ping the circuit overcurrent de- 
vice. If both faults or ground con- 
tacts are on the same feeder, only 
that feeder will be dropped. 

It is thus obvious that when 
more than one ground fault exists, 
the ungrounded system performs 
in similar fashion to the grounded 
system and has no added service 
reliability. It is therefore impera- 
tive that operating procedures be 
set up and equipment be provided 
for detecting and locating ground 
faults and removing them at the 
first convenient opportunity. The 
longer a single ground is allowed 
to remain on the system, the great- 
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er is the likelihood of a second 
ground occurring on another phase 
and resulting in an outage of one 
or possibly two circuits. 

The effect of letting a ground 
remain on the ungrounded system, 
in terms of the relative circuit out- 
age times for both ungrounded and 
grounded systems, is shown in Fig- 
ure ? for an assumed set of con- 
dii:rons. These curves are based on 
assumptions which, of necessity, 
are controversial. The chief pur- 
pose of the curves is to illustrate 
the effect of some of the factors 
involved on the relative service 
reliability of grounded or un- 
grounded systems. They are not 
meant to imply that the same num- 
ber of grounds per year will be 
experienced on both ungrounded 
or grounded systems. The abscissa, 
being in terms of grounds per 
year, means that the curves can 
be entered for some value of 
grounds per year for one system 
and its outage time then be com- 
pared with that for the other sys- 
tem and any other value of 
grounds per year. 

Ground 

Without an accumulation of 
field experience and data, the 
number of grounds per year for 
either system is largely a matter 
of conjecture. However, it is very 
interesting to note from the curves 
that the ungrounded system must 
be confronted with many times 
more grounds per year than the 
grounded system, before the total 
outage time (a measure of service 
reliability) of the ungrounded sys- 
tem equals or exceeds that of the 
grounded system. 

As an example, if it is assumed 
that a particular grounded system 
experiences 10 ground faults per 
year, the curves show a total out- 
age time of 0.01 years per year. 
The ungrounded system can ex- 
perience about 70 grounds per year 
before accumulating as much out- 
age time as the grounded system 
(0.01 years per year). Based on 
the assmuptions used in deriving 
these curves, they indicate that 
the number of ground faults must 
reach 400 or 500 per year before 
the ungrounded system can stand 
no more grounds than the ground- 
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ed system without sacrificing serv- 

ice continuity. 

Detecting ground faults 

One factor which is sometimes 
considered a disadvantage of the 
ungrounded system is the matter 
of locating ground contacts on the 
system. Since a ground contact or 
ground fault ordinarily produces 
no circuit outage or other disturb- 
ance, other means must be em- 
ployed to detect and locate these 
ground faults. The most common 
method of detecting the presence 
of a ground in a low voltage sys- 
tem is to use lamps connected to 
indicate the potential between 
each phase and ground. Normally 
all lamps are lighted, since the 
“floating” system neutral is held 
to ground potential by the capac- 
itance of each phase of the system 
to ground. 

Should a ground contact occur on 
one-phase, potential across the 
phase-to-ground capacitance and 
hence across the lamp in that phase 
disappears. The extinguished lamp 

(Continued on page 109) 
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Fig. 1. The schematic and voltage vector relationships 
for grounded and ungrounded systems discussed in 
the accompanying text, including ungrounded delta, 
grounded-wye, and grounded delta systems. 

Fig. 2. Comparative annual circuit outage time for al- 
ternative grounded or ungrounded systems in the same 
plant, showing effect of allowing grounded circuits to 
remain in service on the ungrounded system. 
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They ponder future of lighting 

At a recent annual convention in Oklahoma City, Southwestern IES 
members are admonished by their national president to devote in- 
creased effort in encouraging careers in lighting among college stud- 
ents and to concentrate on the aesthetic aspects of the science, par- 
ticularly from the standpoint of efficiency, comfort, and beauty. 
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By Baron Creager 

Southwestern Editor 
Electrical South 

This article should be especially 
helpful to the following readers: 

Electrical Contractors 
Electric Utilities 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 
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@ MEMBERS OF THE Illuminating 
Engineering Society in the South- 
west applied themselves assiduous- 
ly to their perennial problems for 
two well-filled days of their an- 
nual convention, April 29 and 30, 
with the Central Oklahoma chap- 
ter of Oklahoma City as host. 

With registration of 107 men and 
36 women, the convention almost 
monopolized accommodations at 
one of the outlying motels, the 
Holiday Inn, which isolated con- 
vention activities 15 miles from 
downtown Oklahoma City. This 
departure in housing seemed to 
elicit general approval, even with 
one, not-so-large meeting room 
serving for all functions. 

Here, at the end of morning ses- 
sions, delegates sometimes found 
themselves executing dance steps 
to exit past luncheon tables being 
moved in. And this Holiday room 
was definitely packed to capacity 
for the annual night of diligent 
play, the dinner dance. 

This event included a presenta- 
tion to the national president of 
IES, M. N. Waterman, and Mrs. 
Waterman, Bloomfield, N. J., of an 
eight-place setting of Oklahoma 
pottery dinnerware, each piece 
embossed, “Oklahoma’s Golden 
Jubilee, 1907-1957.” It was a chip- 
in gift from all sections, chapters, 
and study clubs of the Southwest. 
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The convention noted, too, the 
impending retirement of John G. 
Felton, Jr., Sylvania Electric Prod- 
ucts, Dallas, as regional vice-presi- 
dent. He will be succeeded by R. 
K. Lothrop, of the Southwestern 
Gas and Electric Co., of Shreve- 
port, La., where the 1958 conven- 
tion has been located, with dates 
yet to be announced. Meanwhile, 
it was obvious that South Texas 
delegates expect to be awarded the 
1959 meeting, for either Houston 
or Galveston. 

Rapid-fire sessions 

In this Oklahoma City conven- 
tion, some of the six separate ses- 
sions developed into rapid-fire 
question-and-answer periods. Al- 
together, 19 speakers appeared, in- 
cluding nine lighting job contest- 
ants, with all but five using visual 
aids — slides (including three-di- 
mensional) and motion pictures. 

Speakers and discussions were 
concerned with perennial prob- 
lems, such as the almost stand- 
still battle in research against 
glare; deception in the discomfort 
of high lighting levels; colors, and 
VCI, or visual comfort index, 
architectural and aesthetic consid- 
erations. The eye, its structure and 
requirements in lighting, was dis- 
cussed by one speaker, who also 
said 80 per cent of American heavy 
industry, in lighting, is only one 
step removed from the kerosene 
age. 

Lighting fixtures stressed 

And, of course, lighting fixtures, 
which so many seem to consider 
horrendous, were repeatedly be- 
labored. 
Two speakers related and dem- 

onstrated improvements in light 
sources for street, commercial, 
merchandising and industrial light- 
ing. There was a minimum of dis- 
cussion of improvements in light 
sources for offices and homes. 

With the subject, “Light for All 
People,” President Waterman com- 
mented to a capacity luncheon 
audience that “as we embark on 
our second half-century of light- 
ing endeavor in IES, there are two 
broad concepts that need to be dis- 
cussed. 

“The first is that, in general, we 
have emerged from the stage in 
which our major effort is simply 
to get enough light at reasonable 
economy. We have progressed in- 
to the stage where we can, and, 
I think, should, devote more and 
more effort to refinements of light- 
ing from the standpoint of its qual- 
ity for efficiency, comfort, health, 
and beauty. 

“The second concept that im- 
presses me is that light, because it 
is more accessible than ever be- 
fore, is more than ever a part of 
every activity and concern of all 
people.” 

‘He commented that society of- 
ficers have been disturbed over 
inability to interest schools and 
colleges in lighting courses ‘for 
career or career studies, and an- 
nounced recent appointment of a 
committee to give special attention 
to the problem. 

Progress in lighting 

Then, with slides, he digressed 
into a discussion of lighting prog- 
ress in the home, for work in of- 
fice or factory, for safety, health, 
identification; light for commerce, 
for religious observance, and for 
the enjoyment of art. He said the 
latest report from a technical com- 
mittee studying ways and means 
of eliminating glare held only a 
limited amount of encouragement 
for progress. 

Another speaker who, inciden- 
tally, addressed the second lunch- 
eon meeting, also dealt with — 
and almost exclusively — the 
problem cited by President Water- 
man as being distressing to IES 
officers — getting schools and col- 
leges interested in offering scien- 
tific and engineering study courses. 

Dr. James C. Harlow, executive 
director, Frontiers of Science 
Foundation of Oklahoma, Okla- 
homa City, clothed most of his 
thoughts in high-level educational 
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fields 

language, but said in substance: 
“As engineers and_ scientists, 

people like yourselves have an out- 
sized responsibility. First, you 
have to ask yourselves, why is the 
nation short of engineers and 
scientists? And what can you do 
about it? 

Sciences not encouraged 

“Our young people of today First luncheon session head table included, left to right, Dale Hamp- 
think scientists and science teach- ton, Oklahoma Gas & Electric, Oklahoma City: Brooks Chassing, Day 
ers are ‘squares’ and you can’t shy Brite, St. Louis; President Waterman; Tulsa Section Chairman Allen 
them (the young people) into Whiteside, Black and West, architects, Tulsa: Vice-Presidents Felton 
science courses. Another difficulty and Lothrop; and Bill Irving, General Electric Co., Oklahoma City. 
is that all of our elementary 
schools are run by women, so that 
our young people are under the 
control of women from birth to 
conclusion of elementary educa- 
tion, so there is no encouragement 
for young people to enter science 
or engineering, Women are afraid 
of these courses of study and are 
convinced that such courses are 
extremely difficult. 

“However, we have to make an 
attack on the problem of giving 
articulation to a program of scien- 
tific education. We are losing half 
of our science talent through in- 
ability to get women into the fields 
of science and engineering. The 
way you can help is by showing 
teachers that your branch of 
science is not So extremely diffi- 
cult, and by explaining to them 
the activities of your companies.” 

Regional Vice-President Felton 
had previously opened the confer- 

=>) 

National IES President Marshall N. Waterman, left, and Convention 
Chairman Charles E. Davis admire a plate from the Oklahoma pottery 
set presented the former by the entire Southwestern region. 

Southwestern IES officer and con- 
ference chairmen are, left to right. 
Alamo Section Chairman R, G. 
Turpin, San Antonio; Vice-Presi- 
dent John G. Felton, Sylvania, 
Dallas: Panhandle Chapter Chair- 
man Thomas J. Lynn, Southwest- 
ern Public Service, Amarillo; 
Study Club Chairman Sam H. 
Barnes, Central Power & Light 
Co., Corpus Christi: Vice-Presi- 
dent R. K. Lothrop, Southwestern 
Gas & Electric Co., Shreveport; 
Central Oklahoma Chapter Chair- 
man Charles E. Davis, of Davis, 
Robinson, and Rountree, Oklahoma 
City: and Ark-La-Tex Chapter 
Chairman Clifford Ham, General 
Electric Co., Shreveport. 
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ence by saying that: 
“By and large, it has been a very 

successful year for all groups in 
the Southwest. With only a couple 
of exceptions, all groups have 
prospered. Most of the groups I 
have visited and it is my expgc- 
tation to visit all the remainder 
before the end of the year.” 

He announced that the Alamo 
chapter of San Antonio, Texas, 
has recently been granted a char- 
ter as a section. 
Woody Baker, who welcomed 

delegates in the absence of Mayor 
Allen Street, said the street-light- 
ing budget of Oklahoma City is up 
this year to $165,000, as compared 
to a previous $140,000. 

Serious knowledge lack 

With the subject, “An Architect 
Looks at Lighting for the Future,” 
Lee Sorey, of Sorey, Hill and Sor- 
ey, architects and engineers, Okla- 
homa City, said that lighting is be- 
coming a primary factor in archi- 
tectural design “and our lack of 
knowledge of lighting is most 
serious.” He also suggested politely 
that lighting consultants and en- 
gineers would benefit with more 
education in architecture. He con- 
tinued: 

“The most important influence 
of the immediate architectural sig- 
nificance of lighting is not con- 
sciously recognized by the major- 
ity of architects today, let alone 
by illuminating engineers. This 
significance lies in the rapidly-e- 
volving and complete architectural 
change to contemporary design, 
both interior and exterior. 

“The illuminating engineer must 
have a much better education in, 
and appreciation of, architecture, 
and the architectural designer 
must have a higher appreciation 
of the problems of the illuminating 
engineer, along with a better edu- 
cational understanding of lighting. 
Buildings where artificial lighting 
offers a positive contribution to 
architectural unity are the excep- 
tion rather than the rule. 
“Why don’t we work together to 

successfully use light to create 
mood, stirmulate responses, work 
with interior and exterior surfaces 
so as to accent them or play them 
down, and implement the plan by 
aiding circulation? We all need to 
know more about human responses 
to light and color. 

“Many architects still choose 
lighting systems on the basis of 
which fixtures have the best (or 
to put it more bluntly, the least 
offensive) appearance. We don’t 
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have a general knowledge of light 
sources, I have frequently told my 
staff that there simply isn’t such 
a thing as a good looking light 
fixture. I truthfully wish I never 
had to see one again, as regards 
to its aesthetic characteristics as 
an object. 

“Fluorescent lighting is to be 
with us a long time. It is constant- 
ly being improved. A very few 
surface fixtures have been designed 
that are passably acceptable in ap- 
pearance. Fluorescent fixtures, as 
such, will always be obnoxious to 
me, but fluorescent light will con- 
tinue to improve. Color correction 
will be effected. We are not now 
taking full advantage of the color 
correction available to us under 
present production. We slap in the 
installation and then don’t follow 
up to see that the proper lamps 
are used, even if we have made 
proper specifications. 

Cheaper lighting 

“We are gradually getting better 
lighting cheaper. I’ve heard a little 
about the immediate advantages of 
higher frequencies to improve 
fluorescent light, such as using 
400 cycle, 600 volt lighting and 
thereby cutting installation costs 
by 19 per cent, and operation costs 
by 50 per cent and at the same 
time getting 50 per cent more 
light. Another recent installation 
uses 400 volts at 840 cycles. This 
installation saved $1500 in initial 
cost and hopes to cut operating 
costs by 20 per cent. 

“My look to the future in light- 
ing is Biblical: ‘Let there be light’. 
Let there be light to perform all 
of the functions we ask of it, with- 
out apparent source, and at a cost 
of installation and operation in in- 
verse ratio to its efficiency.” 

Charles N. Clark of the Lamp 
Department of General Electric, 
used a profusion of slides, together 
with mounted and focused lamps 
for punctuating with demonstra- 
tions his address, “Lighting for 
Merchandising.” 

Dealing entirely with merchan- 
dising applications, he said the ele- 
ments of influence on a lighting in- 
stallation are the type of store and 
its architectural character. 

“There are three zones of light- 
ing in a store,” he emphasized, 
“and these are overhead, display 
and selling, and traffic. Proper 
lighting levels must be achieved 
for each zone, and a self-service 
store calls for higher levels of 
lighting. However, you can go too 
far in building up levels of light 
on masses of display.” 

His slides include examples of 
both general lighting and empha- 
sis lighting, carefully designed and 
executed. 

“In some cases,” he pointed out, 
“a store can eliminate its heating 
system entirely by turning on the 
lights an hour or so before em- 
ployees come to work. Heat is a 
bonus you get with lighting.” 

He used a fresh T-bone steak 
with a background of lettuce, a 
colored picture, and other devices 
to demonstrate how color is 
changed under certain combina- 
tions of light, and showed which 
combinations produce the most ap- 
pealing color of the product, even 
though the resulting color may not 
be true. He also demonstrated that, 
by changing lighting, color changes 
entirely, and that certain lighting 
effects will emphasize a certain 
color, a commercial sign, or dis- 
play. 

Churches cited 

Roy J. Thompson, of Carnahan 
and Thompson, engineers of Okla- 
homa City, prefaced his talk on 
“Lighting Specifications — Lim- 
ited,’”’ with an admonition to dele- 
gates, “don’t miss the church 
tour.” This tour, following his ad- 
dress, involved visits to the First 
Christian, First Presbyterian, and 
St. Luke’s Methodist Churches of 
Oklahoma City. The three churches 
adopted three styles of architec- 
ture — traditional, contemporary, 
and modern — said Thompson, and 
“each church represents an invest- 
ment of about $2,000,000.” (Two 
busloads and a number of car loads 
of delegates later made the tour.) 
Thompson then approached his 

subject from its humorous aspect, 
saying that people in the field 
seldom agree on anything. 

“However,” he continued, “‘there 
is general dissatisfaction with fix- 
tures, so there must be just cause. 
Many do agree there is something 
wrong with specifications, and 
with fixtures in particular.” 

Sketchily, he reviewed “what 
is available in fixtures,” but ad- 
mitted he did not know how many 
fixtures were actually available. 
He said his office keeps 102 cata- 
logs up to date. 

On specifications, Thompson 
said it is his experience that all 
manufacturers want to be named 
therein. 

“As for contractors, of course, 
basically, they are bidders. As such 
they want specifications they can 
beat. Not one that ties their hands, 
but want to be sure it ties the 
other fellow’s hands! 
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Lighting job contestants are, seated, Roger G. Gard- 
ner, Southwestern Gas & Electric Co., Shreveport: 
Gene Webster, Southwestern Gas & Electric Co., Tex- 
arkana; Ruth Patterson, Dallas Power & Light Co., 
Dallas: H. E. Laird, Southwestern Public Service Co., 

“The specifier must have an a- 
wareness of the objectives of all 
groups, but one, not mentioned, 
is the owner who supplies the 
money. So the specifier writes, 
and he’s fortunate indeed if his 
client gives him a lead to work 
on. This fortunate situation rarely 
exists; so the specifier has to work 
as a designer. He is usually able 
to compromise his selection from 
100 or more catalogs, and when he 
finishes, he doesn’t indulge in any 
relaxation such as foliows a job 
well done, for he has only set-up 
the ground rules. Now the fun be- 
gins. 

“Finally, after listening to all 
complaints from manufacturers 
and contractors, the bids are in 
and contracts awarded. Then the 
battle for substitutions starts all 
over and the specifier is indeed a 
strong character if he doesn’t be- 
gin to doubt his own integrity. 
‘Or approved equal.’ Maybe it all 
hinges on that one phrase. 

“Finally it narrows down to a 
face-to-face battle with just two 
opinions — the specifier’s and the 
one who offers the substitute.” 

Solutions possible 

At this point Thompson turned 
serious and offered his suggestions 
for a solution: 

(1) Specify the fixture by de- 
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scribing it in an engineering sense. 
Or, use some manufacturer’s fix- 
ture as standard and then let others 
make one like it. Or, specify by 
catalog number and describe what 
it will do and what caused him 
to select it. 

(2) Specify the fixture by cata- 
log number and limit the base bid 
to that one number. 

Then he continued: 
“IT make no attempt to solve this 

problem. (When the answer comes 
I hope I’m the first to get to use 
it.) This problem has been with 
us for a good many years, but 
something must be done — some- 
thing that will make it possible 
to market fixtures on their worth, 
and something to make it easier 
for contractors to know what’s 
going on.”’ 

E. A. (Red) Linsday, also of the 
Lamp Department of General E- 
lectric, discussed with slides and 
demonstrations, ‘“‘High Output, 400 
Cycle and Mercury Vapor Lamps.” 
However, he said his discussion 
would be more concerned with 
light sources and how they apply 
to industry. 

Recent lamp improvements 

“There have been new develop- 
ments within the past year, even 
the last six months,” he noted, 
“and no lamp made today is the 

Plainview, Texas: and standing, Elmer Prag, Day 
Brite Lighting, Inc., Oklahoma City: R. A. Landry, 
Gulf States Utilities Co., 
Lynn, Southwestern Public Service Co., Amarillo; 
R. K. Lothrop, SG&E Co., Shreveport. 

Beaumont, Texas: Tom 

same as it was 10 years ago. All 
have been improved. 

“There are two significant im- 
provements during the past year. 
One is a filament lamp with ef- 
ficiency increased by 15 per cent, 
Although we get with this lamp 
the maximum output when the 
filament is vertical, the initial out- 
put is also higher and maintenance 
of output is better, so we have an 
over-all increase of 15 per cent 
in efficiency. 

“Then there is the double con- 
tour shape in the reflector type 
which has made it possible to pro- 
duce the 1,000-watt RB 52. Using 
quartz has made it possible to pro- 
duce the lamp in smaller size, too. 
There is one lamp now with 200 
watts per lighted inch. 

“There are many significant 
changes in mercury in the last 
few months. We can now get a 
light output of 21,000 lumens, com- 
pared with 19,000 and 19,500 pre- 
viously. The J-1 color-improved 
now has 20,500 lumens and the 
white mercury 23,000. The de- 
cision here is one of color or ef- 
ficiency.” 

Discussing other lamps, Lins- 
day said that in the RC-1 color- 
improved, the degree of color im- 
provement is influenced by the 
quantity of red added. He used 

(Continued on page 96) 
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ence by saying that: 
“By and large, it has been a very 

successful year for all groups in 
the Southwest. With only a couple 
of exceptions, all groups have 
prospered. Most of the groups I 
have visited and it is my expec- 
tation to visit all the remainder 
before the end of the year.” 

He announced that the Alamo 
chapter of San Antonio, Texas, 
has recently been granted a char- 
ter as a section. 
Woody Baker, who welcomed 

delegates in the absence of Mayor 
Allen Street, said the street-light- 
ing budget of Oklahoma City is up 
this year to $165,000, as compared 
to a previous $140,000. 

Serious knowledge lack 

With the subject, “An Architect 
Looks at Lighting for the Future,” 

- Lee Sorey, of Sorey, Hill and Sor- 
ey, architects and engineers, Okla- 
homa City, said that lighting is be- 
coming a primary factor in archi- 
tectural design “and our lack of 
knowledge of lighting is most 
serious.” He also suggested politely 
that lighting consultants and en- 
gineers would benefit with more 
education in architecture. He con- 
tinued: 

“The most important influence 
of the immediate architectural sig- 
nificance of lighting is not con- 
sciously, recognized by the major- 
ity of architects today, let alone 
by illuminating engineers. This 
significance lies in the rapidly-e- 
volving and complete architectural 
change to contemporary design, 
both interior and exterior. 

“The illuminating engineer must 
have a much better education in, 
and appreciation of, architecture, 
and the architectural designer 
must have a higher appreciation 
of the problems of the illuminating 
engineer, along with a better edu- 
cational understanding of lighting. 
Buildings where artificial lighting 
offers a positive contribution to 
architectural unity are the excep- 
tion rather than the rule. 
“Why don’t we work together to 

successfully use light to create 
mood, stimulate responses, work 
with interior and exterior surfaces 
so as to accent them or play them 
down, and implement the plan by 
aiding circulation? We all need to 
know more about human responses 
to light and color. 

“Many architects still choose 
lighting systems on the basis of 
which fixtures have the best (or 
to put it more bluntly, the least 
offensive) appearance. We don’t 
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have a general knowledge of light 
sources, I have frequently told my 
staff that there simply isn’t such 
a thing as a good looking light 
fixture. I truthfully wish I never 
had to see one again, as regards 
to its aesthetic characteristics as 
an object. 

“Fluorescent lighting is to be 
with us a long time. It is constant- 
ly being improved. A very few 
surface fixtures have been designed 
that are passably acceptable in ap- 
pearance. Fluorescent fixtures, as 
such, will always be obnoxious to 
me, but fluorescent light will con- 
tinue to improve. Color correction 
will be effected. We are not now 
taking full advantage of the color 
correction available to us under 
present production. We slap in the 
installation and then don’t follow 
up to see that the proper lamps 
are used, even if we have made 
proper specifications. 

Cheaper lighting 

“We are gradually getting better 
lighting cheaper. I’ve heard a little 
about the immediate advantages of 
higher frequencies to improve 
fluorescent light, such as using 
400 cycle, 600 volt lighting and 
thereby cutting installation costs 
by 19 per cent, and operation costs 
by 50 per cent and at the same 
time getting 50 per cent more 
light. Another recent installation 
uses 400 volts at 840 cycles. This 
installation saved $1500 in initial 
cost and hopes to cut operating 
costs by 20 per cent. 

““My look to the future in light- 
ing is Biblical: ‘Let there be light’. 
Let there be light to perform all 
of the functions we ask of it, with- 
out. apparent source, and at a cost 
of installation and operation in in- 
verse ratio to its efficiency.” 

Charles N. Clark of the Lamp 
Department of General Electric, 
used a profusion of slides, together 
with mounted and focused lamps 
for punctuating with demonstra- 
tions his address, “Lighting for 
Merchandising.” 

Dealing entirely with merchan- 
dising applications, he said the ele- 
ments of influence on a lighting in- 
stallation are the type of store and 
its architectural character. 

“There are three zones of light- 
ing in a store,” he emphasized, 
“and these are overhead, display 
and selling, and traffic. Proper 
lighting levels must be achieved 
for each zone, and a self-service 
store calls for higher levels of 
lighting. However, you can go too 
far in building up levels of light 
on masses of display.” 

His slides include examples of 
both general lighting and empha- 
sis lighting, carefully designed and 
executed. 

“In some cases,” he pointed out, 
“a store can eliminate its heating 
system entirely by turning on the 
lights an hour or so before em- 
ployees come to work. Heat is a 
bonus you get with lighting.” 

He used a fresh T-bone steak 
with a background of lettuce, a 
colored picture, and other devices 
to demonstrate how color is 
changed under certain combina- 
tions of light, and showed which 
combinations produce the most ap- 
pealing color of the product, even 
though the resulting color may not 
be true. He also demonstrated that, 
by changing lighting, color changes 
entirely, and that certain lighting 
effects will emphasize a certain 
color, a commercial sign, or dis- 
play. 

Churches cited 

Roy J. Thompson, of Carnahan 
and Thompson, engineers of Okla- 
homa City, prefaced his talk on 
“Lighting Specifications — Lim- 
ited,”’ with an admonition to dele- 
gates, “don’t miss the church 
tour.” This tour, following his ad- 
dress, involved visits to the First 
Christian, First Presbyterian, and 
St. Luke’s Methodist Churches of 
Oklahoma City. The three churches 
adopted three styles of architec- 
ture — traditional, contemporary, 
and modern — said Thompson, and 
“each church represents an invest- 
ment of about $2,000,000.” (Two 
busloads and a number of car loads 
of delegates later made the tour.) 
Thompson then approached his 

subject from its humorous aspect, 
saying that people in the field 
seldom agree on anything. 

“However,” he continued, “‘there 
is general dissatisfaction with fix- 
tures, so there must be just cause. 
Many do agree there is something 
wrong with specifications, and 
with fixtures in particular.” 

Sketchily, he reviewed “what 
is available in fixtures,’ but ad- 
mitted he did not know how many 
fixtures were actually available. 
He said his office keeps 102 cata- 
logs up to date. 

On specifications, Thompson 
said it is his experience that all 
manufacturers want to be named 
therein. 

“As for contractors, of course, 
basically, they are bidders. As such 
they want specifications they can 
beat. Not one that ties their hands, 
but want to be sure it ties the 
other fellow’s hands! 
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Lighting job contestants are, seated, Roger G. Gard- 
ner, Southwestern Gas & Electric Co., Shreveport: 
Gene Webster, Southwestern Gas & Electric Co., Tex- 
arkana; Ruth Patterson, Dallas Power & Light Co., 
Dallas: H. E. Laird, Southwestern Public Service Co., 

“The specifier must have an a- 
wareness of the objectives of all 
groups, but one, not mentioned, 
is the owner who supplies the 
money. So the specifier writes, 
and he’s fortunate indeed if his 
client gives him a lead to work 
on. This fortunate situation rarely 
exists; so the specifier has to work 
as a designer. He is usually able 
to compromise his selection from 
100 or more catalogs, and when he 
finishes, he doesn’t indulge in any 
relaxation such as follows a job 
well done, for he has only set-up 
the ground rules. Now the fun be- 
gins. 

“Finally, after listening to all 
complaints from manufacturers 
and contractors, the bids are in 
and contracts awarded. Then the 
battle for substitutions starts all 
over and the specifier is indeed a 
strong character if he doesn’t be- 
gin to doubt his own integrity. 
‘Or approved equal.’ Maybe it all 
hinges on that one phrase. 

“Finally it narrows down to a 
face-to-face battle with just two 
opinions — the specifier’s and the 
one who offers the substitute.” 

Solutions possible 

At this point Thompson turned 
serious and offered his suggestions 
for a solution: 

(1) Specify the fixture by de- 
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scribing it in an engineering sense. 
Or, use some manufacturer’s fix- 
ture as standard and then let others 
make one like it. Or, specify by 
catalog number and describe what 
it will do and what caused him 
to select it. 

(2) Specify the fixture by cata- 
log number and limit the base bid 
to that one number. 

Then he continued: 
“T make no attempt to solve this 

problem. (When the answer comes 
I hope I’m the first to get to use 
it.) This problem has been with 
us for a good many years, but 
something must be done — some- 
thing that will make it possible 
to market fixtures on their worth, 
and something to make it easier 
for contractors to know what’s 
going on.” 

E. A. (Red) Linsday, also of the 
Lamp Department of General E- 
lectric, discussed with slides and 
demonstrations, “High Output, 400 
Cycle and Mercury Vapor Lamps.” 
However, he said his discussion 
would be more concerned with 
light sources and how they apply 
to industry. 

Recent lamp improvements 

“There have been new develop- 
ments within the past year, even 
the last six months,’ he noted, 
“and no lamp made today is the 

Plainview, Texas: and standing, Elmer Prag, Day 
Brite Lighting, Inc., Oklahoma City: R. A. Landry, 
Gulf States Utilities Co., 
Lynn, Southwestern Public Service Co., Amarillo; 
R. K. Lothrop, SG&E Co., Shreveport. 

Beaumont, Texas: Tom 

same as it was 10 years ago. All 
have been improved. 

“There are two significant im- 
provements during the past year. 
One is a filament lamp with ef- 
ficiency increased by 15 per cent, 
Although we get with this lamp 
the maximum output when the 
filament is vertical, the initial out- 
put is also higher and maintenance 
of output is better, so we have an 
over-all increase of 15 per cent 
in efficiency. 

“Then there is the double con- 
tour shape in the reflector type 
which has made it possible to pro- 
duce the 1,000-watt RB 52. Using 
quartz has made it possible to pro- 
duce the lamp in smaller size, too. 
There is one lamp now with 200 
watts per lighted inch. 

“There are many significant 
changes in mercury in the last 
few months. We can now get a 
light output of 21,000 lumens, com- 
pared with 19,000 and 19,500 pre- 
viously. The J-1 color-improved 
now has 20,500 lumens and the 
white mercury 23,000. The de- 
cision here is one of color or ef- 
ficiency.” 

Discussing other lamps, Lins- 
day said that in the RC-1 color- 
improved, the degree of color im- 
provement is influenced by the 
quantity of red added. He used 

(Continued on page 96) 
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Carlos B. Schoeppl, Architect 
Sasnett Engineering, Inc., 

Engineers 
Frank J. Walker, 

General Contractor 
Delta Electric Company, 

Electrical Contractors. 
‘en 
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Coral Sea Towers, Miami Beach’s newest 

luxury cooperative apartment, is the latest 

addition to the growing list of residential, 

commercial, industrial and institutional build- 

ings in which Frank Adam equipment for the 

control and distribution of power and light 

has been installed. 

That is the consensus of many of the top-ranking contractors of the country. 

- And for good reason. 

These men know from practical experience that equipment designed and produced 

by Frank Adam Electric Company for the control and distribution of power and 

light is not only rugged in construction, easy to install, but will give safe, efficient, 

long-lasting and trouble-free service. And because it requires less maintenance, 

it means more satisfied users. 

Give your customers the tops in power and light control and distribution. Recom- 

mend equipment bearing the trade-mark @. You will be glad you did. 

For complete information about all Frank Adam 

products, consult your nearest ( representative listed 

in Sweets, or your nearest (@ wholesaler. 
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METER SOCKET 

PANELBOARD— which 

features individual circuit 

breaker and meter socket 

for individual apartment 

built into one standard 

enclosure. 

. | 

SHUTLBRAK SWITCH—Type 

SAHD, a heavy duty, horsepower- 

rated switch. Features quick make 

and quick break, made possible 

by a shuttle mechanism with 

heavily silvered contacts which 

roll under pressure and improve 

with use. 

LCQP12-3L10 WITH 

DOOR—Standerd 

load center unit with 

12 or 20 QP circuit 

breaker branches 

furnished complete 

with door. 

SEPF633NF—Pull-out type switch, 

60 amperes, 3 pole, 3 fuse 240 volts. 

FRANK ADAM ELECTRIC COMPANY 

P. O. BOX 357 ST, LOUIS 3, MISSOURI 

makers of 

buscuct + panelboards * switchboards * service equipment 

safety switches * load centers * Quikheter 
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The ordinance scare 

and what to do about it 

By Walter R. Stone 

Chief Electrical Inspctor 
City of Fort Worth 

Fort Worth, Texas 

This article should be especially 
helpful to the following readers: 

Electrical Contractors 
Electric Utilities 

Electrical Wholesalers 
Electrical Inspectors 
Industrial Engineers 

Consulting Engineers 

@ THE RECENT California District 
Court decisions demand the atten- 
tion and action of electrical men 
everywhere. These portentous de- 
cisions rumbling in like thunder- 
heads from the West were report- 
ed in the March, 1957, issue of 

. ELECTRICAL SOUTH by Arthur L. 
H. Street in his monthly feature, 
“Know The Law.” 

It is not the purpose of this 
article to question the decisions 
handed down by any court at law. 
The California Court may have had 
good reasons for its decisions. Yet, 
I propose to show that if a policy 
based on such decisions had been 
followed since the first efforts were 
made to standardize electrical in- 
stallations, we would still have a 
now-nearly-forgotten “Standard 
for Electric Light Wires, Lamps, 
etc.” The supply for this thing 
would have to be “. . . turned off 
when lights are not in use. . .” 
by a “. .. shut off ... placed at 
the point of entrance to each build- 
a 

If, by following the California 
Court policy of never - never - 
change we wanted to use elec- 
tricity, our “. .. applications should 
be sent to Mr. Wm M. Randell, 
Secretary of the Committee on 
Police and Origin of Fires.’ Such 
“applications for permission to use 
electric light must be accompanied 
with a statement of the number 
and kind of lamps to be used, the 
estimate of some known elec- 

30 

trician of the quantity of elec- 
tricity required, and a sample of 
the wire (at least three feet in 
length) to be used, with a cer- 
tificate of said electrician of the 
carrying capacity of said wire...” 
That would be our Code for the 
simple reason that it was the first 
such code to be written. (New 
York Board of Fire Underwriters, 
1881). 
Why would it be our Code now? 

Because then when some poor 
soul “. . . with considerable per- 
sistence (did) learn what these 
code rules were, and (did) incur 
the expense of making their prop- 
erty conform thereto, . .” the big 
bad Fire Protective Association 
would not have ‘ . reconvened 
in Chicago, New York, or New Or- 
leans, and. , . revised the code. . .” 
in such a manner as to require all 
such “. . . work and expense... 
to be undertaken anew.” No, peo- 
ple would not be subjected to any 
such unfair treatment that would 
“.. . have no end to such a state 
of affairs. . .”” because they would 
forevermore be protected by the 
same old 1881 sport model code 
which they already had, though 
goodness knows what measures 
could have been taken to keep Mr. 
Randell alive all this time and 
enable him to acknowledge all 
such applications! 

Of course, he is gone now, end 
applications should be made _ to 
somebody else — but that would 
require a revision, and revisions 
are what cause “. .. work and ex- 
pense to be incurred anew...” and 
*. . there could be no end to such 
a state of affairs.” 

Past Failures 

It might be of interest to add 
that during a period following the 
installation of wires which had 
been certified by “known” elec- 
tricians, a goodly number of such 
wires failed. Although insulation 
deterioration is affected to a pro- 
nounced degree by age, some of the 
younger remnants of the wire were 
suspected of having been overload- 

ed. A few of the property owners 
who had “. . , with considerable 
persistence learned what these 
code rules were. . .” mildly sus- 
pected that the. certifying elec- 
tricians were “known” only in 
bars. 

Most cities have been either too 
ignorant or too unmindful of the 
law to keep the same old set of 
rules even though property own- 
ers had with considerable 
persistence learned what these 
code rules were.” 

Most cities did learn, however, 
that equipment and _ installation 
methods based on research and 
tests conducted by the pooled re- 
sources and efforts of nationally 
“known” experts were much more 
likely to be safe than those based 
on the judgment of a single inspec- 
tor who, in many cases, has been 
the sole underpaid representative 
of several municipal departments, 
and whose duties ranged from 
checking the entire electrical in- 
stallations in the town hotel to 
checking the temperature of the 
dishwater in the same _ hotel’s 
kitchen sink, or whatever it is that 
health inspectors check. 

Many localities still use the 
services of such all-round ex- 
perts, if the misuse of the words 
“service” and “experts” may be 
excused. But it is questionable 
whether a man whose principal 
training has been to observe the 
relative cleanliness of garbage cans 
is qualified to pass on the merits 
of electrical wiring. 

But the court ruled “. . . that it 
is presumed the city electrician is 
competent and that he will act fair- 
ly.”” Under this condition, certainly 
there could be no argument, for 
any competent electrician, acting 
fairly, would neither install nor ac- 
cept the installation of nonraintight 
equipment outside in the rain and 
weather. : 

Prima facie evidence 

He would therefore turn such 
equipment down without benefit of 

(Continued on page 102) 
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TO ALL CUSTOMERS OF C. T. ELECTRICAL CONTROLS LTD. | " 

Following the acquisition by the Canadian firm of Pioneer Electric Ltd., 

the controlling interest in C. T. Electrical Controls Ltd., a new company 

PIONEER CONTROLS LID. 

has been formed to conduct the marketing and applications engineering opera- 

tions for all products previously distributed under the name C. T. Electrical Con- 

trols Ltd. including: — 

@ "Rate-Saver" Demand Controls for e@ Transformer Secondary Banking 

Electric Heating Breakers 

@ "Load Miser" Demand Controls for e Street Lighting Relays and Protection 

Heavy Appliances e@ Phase Failure Protective Equipment 

@ Automatic "Off-Peak" Water Heat- e "Current Totalizing” Breakers & 

ing Controls Service Entrance Units 

All Field Offices and Sales Agencies previously engaged in the distribution of 

"C. T. Electrical Controls" now form part of the PIONEER CONTROLS LIMITED 

Sales and Service Organization, and it would be appreciated if you would change 

your records accordingly. 

MANUFACTURING PLANT 
WINNIPEG, CANADA 

MANUFACTURING PLANT 
BRANDON, CANADA 

BRANDON e MANITOBA e CANADA 

SOUTHERN STATES FIELD OFFICE: 
148 Walker Street, S.W. 

Atlanta, Georgia, Phone JAckson 29237 

AGENTS 
O. V. Scott Jr. & Associates W. J. Milner & Co. Harry A. Miller Co. 

305 Techwood Drive N.W. 4527 Oakwood Road, 3931 W. Williamsburg Rd., 
Atlanta, Ga. Columbia, S. C. Dallas 20, Texas. 

Daylight Building, 535 South Derbrigny St., 3237 N.W. 66th St., 
Knoxville, Tenn. New Orleans, La. Oklahoma City, Okla. 
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— we’ve been making electrical cable at American Steel & 
Wire since 1891, customers often ask us how. they can best 

plan for future wiring needs. They’ve seen the shocking cost of 
plant modernization programs in buildings that were not de- 
signed with foresight. 

Electrically speaking, you’re going to need a flexible wiring 
system, one that can be enlarged or revamped with ease. To lots 
of designers today, that means a feeder system that is not 
permanently sealed in rigid conduit, frequently buried under 
tons of concrete and, in case of damage, frequently unrepairable. 
All of these problems are solved when you install flexible 
Armorlokt in an open-rack system. 

Initial installation is not difficult. Extra feeders can be added 
easily at any time. Special feature: Splices can be made any- 
where along the cable’s length. The pictures on these pages show 
how adaptable and flexible such a wiring system can be. 

Tiger Brand Armorlokt is made in a complete range of sizes 
and constructions. Ask your AS&W salesman. 

AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: CLEVELAND, OHIO 

COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 

UNITED STATES STEEL EXPORT COMPANY, NEW YORK 

Cable is pulled through the racks. Pulleys ease Winch on truck does the pulling. Crew members talk to each other with 
it through at each turn. telephones. 
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< : 
Armorlokt terminates easily. Flexibility of the cable elimi- 
nates fussy joint work. 

Imagine how this would look using old-style conduit. Now Splices can be made anywhere, an important feature if 
it’s neat and accessible. cable is damaged in service. 

USS TIGER BRAND ELECTRICAL WIRE & CABLE 

A STANDARD TIGER BRAND CABLE FOR EVERY SPECIAL JOB 

® ASBESTOS WIRE AND CABLE ® VARNISHED CAMBRIC CABLE 
® MOLD CURED PORTABLE CORD ®@ INTERLOCKED ARMOR CABLE 
® SHOVEL & DREDGE CABLE ® SPECIAL PURPOSE WIRE & CABLE 
® PAPER & LEAD CABLE ® AERIAL, UNDERGROUND AND SUBMARINE CABLE 

wma TED. 8 TAT EBS: 8 T B EL 
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Electrical South Data Sheets — Series Ill — Electrical Estimating 
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New, revised estimating tables continued in this issue 

A NEw SERIES 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 ta 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. 

ie? a ©. O O 2 
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CONDUIT IN UNDERGROUND TRENCH - RIGID 
OPEN TREICH WORK 
abr LABOR OOST INSTALLED PER FI. AT FOLLOWING RATES 

$2.25 $5.0 $2.50 $2.75 

Ve" 21 2047 2055 058 

2958 2965 

965 

09 

E-101-6 
LABOR: Includes handling material at site, cutting, threading and reaming, making bends, installing 

& connecting at teruinus. 

6-57 
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Estimating tabulations published by special permission from “Blue Book of Electrical Estimating,” 2nd 
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Slot Metal Framing for Construction, 

Public Utility and Industrial Uses. 

Immediate Shipment from Local Warehouses 

Sold Through Your Electrical Distributor 

Jobber Inquiries Invited 

Nominal Pipe — Thinwall Conduit | 
and O.D. Tubing Clamps 

Round and Square Type 
Maple Cable Clamps 

Heavy Duty 
8’ to 36”’ Pipe Supports 

1” to 12” Roller Pipe Supports 

(ae 4 a ae ae 

(see 
j J . 

Continuous Slot Concrete Inserts 

A Power-Strut Sales Engineer 
will be happy to demonstrate 
with a visual sales kit, or write 
for Brochure #100-3 or #100-4. 

i, | Aer ed 
‘so oe vo y . 

A Typical Power-Strut Installation 
COPOLYMER RUBBER & CHEMICAL CORP. 

Baton Rouge, La. 

Porcelain Cable Insulators 
Manufactured by 

POWER-STRUT, Inc. 

18 CLAFLIN ST., FRAMINGHAM, MASS. 

REGION POWER-STRUT SOUTHERN SERVICE CO., INC. f&S'ONAL DISTRICT REPRESENTATIVE 
MAJOR STOCKING AND ENGINEERING CENTERS ARE LOCATED IN: BATON ROUGE, NEW ORLEANS, ATLANTA, DALLAS, 

HOUSTON, MEMPHIS, 
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CONDUIT IN VERTICAL SHAFTS 

COST INSTALLED PER FT. AT FOL 
$1.75 1 $2.00 132,25 $2.50 

e091} = =01 0+ 0117 013 
2096 e112 0126 0140 
0116 0132 e149 0165 

0159 0182 0205 0228 
0196 0224 0252 028 
025 0286 2322 2358 

RIGID ON CONCRETE 

2007 2098 0126 ol 0154 2182 2196 e2l 
2078 2109 2140 015 0171 2202 0217 e2 

0123 0172 e221 2k 5 2270 0319 0343 2368 
0153 0214 Uy 0275 0305 330 397 27 ‘beg 
2193 2270 0347 0385} tl 0501} 539 2578 

2246 0345 +3 9 542 640 2690 e 
233 oR 332 53 258 712 8421 6907] 971 

$503 <7 ‘ok | acon | acta 1.31 | 141 | 1. 

2829 1.16 1.49 1.66 | 1.82 215 | 2.32 2 49 
1.17 | 1.40 1.4 2.10 203% | 2.57 300+ | 3427 3-51 BSERSIEBS Loo MW TOON | FN OPN OO 

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. 

S Hi——Burgounysg j9914499)3 
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CONDUIT IN VERTICAL SHAFTS 

== a 
HOURS ALLED PER FT, AT FOLLOWING RAT 
tow $2.00 132,25 $2.50 
4.0 005 206 208 209 210 ell 
4 005 2066 2088] 099] 11 e121 154 
5.1 e 2077 e102} 0115] 128 2140 2179 

Z°0 2088] .105 e140} 158 2193 
26 0108} 129 0172| 1% 0237 

11.0 0138] 165 0220] 248 5 2303 

5 3 2066} .080] .093 2106} 119 0146 
3/4" 5. 2073} 087 oS ee 2160 220 
1" 6.8 OBE ei02) 2119 0136} 0153 0187| 204 ie 

9 0116} 140} .163 2186} .209 0256] 279 2302} =. 326 
a are" 11. ol 017%] 203 o232| 261 319 “ots “372 "Coe 

o+41 +7 2515 2" 14.7 el e221 0257 2294 e331 ° 

18.7 0234, 2281) .327 “32 2421 2514} 561 2608} 655 
. 24.6 308 2369 “op e 22 055+ 0677] 738 2800} ,861 

" 38.1 2#76| 2572] e762| 857 1.05 | 1.1 1.2% | 1.33 

63.0 0788) 945] 16010 1026 | 142 1.7 1.89 2005 | 221 
88:9 ell | 1633 | 1656 178 | 200 ae 2.67 2.89 | 3-11 an 

E10+5 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. 

Hi——Buryounysy [214499]9 
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ALUMINUM TO ALUMIN 

You c
an ta

p all 
these 

tap clamps 

UM ALUMINUM TO COPPER 

Chance AGP Clamps, approved by power 

company after power company on the basis 

of their own tests, can be used for all types 

of connections: copper to aluminum, al umi- 

num to aluminum, and aluminum to copper. 

Chance FORTIFIED cadmium coating, 

applied .001” thick to the aluminum 

body of the clamp, resists corrosion 

and electrolysis in all types of connec- 

tions. This high density FORTIFIED 

cadmium coating gives extra long life 

protection to both the clamp and the 

conductor. 

AGP tap clamps have the advantage 

of light weight which lengthens con- 

ductor life by minimizing the effects 

of vibration and makes them easy to 

handle on a clamp stick... plus easy 

identification with the RED EYE 

SCREW-— plus their most important 

feature, their versatility. You can re- 

duce your inventory and simplify your 

stocks by standardizing on AGP. 
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CHANCE CHANCE “P. C.” 

PERMA-GRIP (PROTECTED 

TAP CLAMPS CONNECTION) 

CLAMPS 

Here's a service-proved tap clamp Complete thread protection for easy instal- 
for all general applications. Grip- lation and removal. No threads are ever 
ping jaws of this clamp make a exposed except in the extreme opened 
three-point contact with conductor. position. Wide jaws contact all strands. 

Micro-photo above compares Chance A.G.P. fortified cadmium coating (left) 
to commercial plating, one reason for A.G.P.'s success. 

*Aluminum General Purpose 

-B- CHANCE Co- 

CENTRALIA, MISSOURI San Francisco, California 

ae 



BE MODERN, 

fill your needs exactly... 

buy Westinghouse 

there are Westinghouse distribution 

panelboards just right for you—whether 
your concern is installation or long-time use. For the 

man who installs, they iron out the rough spots in 

electrical construction. Factory assembled to meet your 

specifications. For the man who lives with them, their 

convenient layout, ease of maintenance and safety mark 

them for preference every time. 

for extra protection, the circuit-breaker-type 
panelboards are tops. Positive action circuit breakers 

with moulded-plastic cases are arranged for simplicity 

in wiring and absolute dead front. De-ion® grids 

extinguish arcs swiftly and surely. The Type CDP offers 

‘“‘screw driver’’ convertibility when load changes 

are required. 

for extra economy, the Type FDP offers versatil- 
ity, simplicity, dependable operation . . . at lower cost. 

A complete line of fusible switches, all equipped with 

De-ion arc-quenching grids and quick-make, quick- 

break switching mechanisms. Convertible in a wide 

range of combinations. J-93537 

these books tel! how 
to select the right panel- 
boards to fit varying distri- 
bution problems. Write for 
your copies today. 
Westinghouse Electric 

Corp., Box 868, Pittsburgh 
30, Pennsylvania. 

you CAN BE SURE...1F ITS 

Westinghouse cwi 
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Type CDP Distribution Panelboard 
Utilizes E, F, G, J, K, KL, Land M 
frame AB De-ion circuit breakers; 15 - 
800 amperes. Main lugs up to 1200 
amperes—main breakers up to 800 
amperes. Service voltages up to 600 volts 
a-c, 250 volts d-c. 

ELECTRICAL SOUTH for JUNE, 1957 

Type FDP Distribution Panelboard 
Utilizes Type FDP De-ion fusible switch 
units; 30 - 600 amperes. Main lugs up to 
1200 amperes—main switches up to 600 
amperes. Service voltages up to 600 volts 
a-c, 250 volts d-c. 



MULTIMOUNT LUG 

SINGLE LUG 

TWIN LUG 

SPLICER 

Socket set screws 
furnished as standard. 

Hex head screws available 
on all fittings at no extra 

cost. L35 and L70 furnished 
with slotted screw to 

allow tightening 
with screwdriver. 

TERMINAL LUGS AND SPLICERS 

Quickly Installed—No Special Tools Required 
Highest Quality Materials Throughout 
Rugged, Durable Construction; Compact Design 
Choice of Bolt—Screw, Socket or Hex-head 
Economically Priced 

Available Through Electrical Wholesalers Everywhere 
Write for Latest Lug Bulletin Containing Specifications and Prices 

Me, 
C—\ 

s y 

od = 

= 4 
at} 

BLACKBURN 

CORPORATION 1525 woopson pp. « ST. LOUIS 14, MO. » WYDOWN 3-9430 
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Hally of IP&L forecasts 

new distribution 

@ A NEW ELECTRIC power distri- 
bution scheme, designed to meet 
future residential demands, was 
described recently at the Great 
Lakes District meeting of the 
American Institute of Electrical 
Engineers. H. G. Hally of the Iowa 
Power and Light Company, Des 
Moines, told about the proposed 
system. 

Future residential loads will 
further aggravate problems en- 
countered with present distribu- 
tion practices unless new develop- 
ments are forthcoming. The new 
distribution scheme will provide 
more permanence and closer con- 
trol of system investment, and at 
the same. time will be flexible in 
application, so as to develop, and 
not outdate existing facilities, Hal- 
ly predicted. 

The principal change offered by 
the new system will be the in- 
stallation of high voltage cable and 
equipment on the consumer’s own 
premises. 

In existing residential areas, 
services to customers having high- 
er kw demands would be under- 
ground single-phase 7.6 kv or 2.4 
kv, with a utilization transformer 
on the premises as an integral part 
of the service. Existing pole- 
mounted transformers and second- 
aries serving other customers 
would not be disturbed, until the 
saturation of utilization trans- 
formers became great enough to 
warrant removal of overhead fa- 
cilities. In new housing develop- 
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ments, all customer services would 
be underground single phase 7.6 
kv or 2.4 kv, with each customer 
having a_ separate utilization 
transformer installed. 

The utilization transformer for 
the new system, said Hally, should 
be designed to accommodate a va- 
riety of kva ratings of core and 
coil assemblies in the same tank, 
with ready access provided to 
change core and coils to suit the 
individual customer’s needs. The 
customer’s service and overhead 

system in the street would then 
become a highly permanent in- 
stallation. 

Further consideration of the eco- 
nomic aspects of the proposed new 
system is necessary, said Hally. 
The apparent disadvantage of the 
initial high cost of one or more 
components may be more than 
offset by a substantial reduction 
in operating and maintenance 
costs. The cost factor, he pointed 
out, should also be viewed in light 
of increased kwhr consumption 
and revenues, and a comparison 
with present practices to ac- 
complish the same purpose. 

“For the long range outlook,” 
he concluded, “it is my belief that 
this scheme has good possibilities 
for providing greater economy in 
electric distribution.” 

Railway power plant 

@ A 5000-KW RAILWAY mounted 
gas-turbine power plant, designed 
and built by Westinghouse Elec- 
tric Corporation for U. S. Army 
Engineers, recently logged well 
over 5000 hours of operating time 
at Fort Meade, Md. At the con- 
clusion of the one-year test oper- 
ation, it was shipped to Marion, 
Ohio, where it is now held on a 
stand-by basis. 

The first of the two 54-foot rail- 
way cars contains the 5000-kw 
turbine-generator unit with ex- 
citer, a 150-hp wound rotor start- 
ing motor, and turbine auxiliary 
control panels. 

The second car holds a 6250-kva 
outdoor transformer, 150- and 50- 

kw diesel generator units, a 30- 
kva transformer, high- and low- 
voltage switchboards, remote tur- 
bine control panel, and auxiliaries, 
such as air-conditioning equip- 
ment, heaters, batteries, and a 4- 
kw axle driven generator. 

The cars can be easily and 
quickly converted for use on most 
any gauge track in the world, and 
will start and operate in tropical 
and arctic climates, requiring no 
additional equipment for operation 
beyond a fuel supply. Power can 
be produced at 50 or 60 cycles at 
the voltage required of the partic- 
ular locality in which the power 
plant is used. 

(Continued on page 66) 



Business section distribution 

Numerous advantages are cited for a business section distribution 

system based entirely on aerial cable primary and secondary with 

all transformers in vaults. This analysis compares relative costs of 

radial, loop, throwover, and network type systems. 

By R. H. Stevens 

Engineer 
Florida Power and Light Co. 

Miami, Florida 

@ FOR MANY YEARS engineers have 
endeavored to develop safer and 
more reliable distribution methods 
at a reasonable cost. The problem 
varies in complexity depending 
upon load density, uniformity, con- 
tinuity requirements, capital re- 
turn and countless other factors. 
The open wire pole line has, in 
many cases, provided a satisfac- 
tory and reasonable solution in 
light and medium density load 
areas. But expanding commer- 
cial areas such as small town 
business districts, arterial streets 
leading to larger downtown areas 
and large department house dis- 
tricts have raised a serious chal- 
lenge. They demand better service, 
and improved appearances. Load 
densities are heavier too. Lack of 
natural light and ventilation be- 
cause of crowding on expensive 
real estate contributes to the load. 
Transformer mats and platforms 
are usually out of the question. At 
the same time the load density is 
too low to justify the investment 

required for a under- 
ground system. 

Several different attacks at the 
problem have produced partial so- 
lutions. The most common is the 
occasional installation of a trans- 
former vault, usually customer 
owned, fed from an open wire pole 
line. This answers the problem of 
what to do with the transformers 
but it contributes little to the ap- 
pearance of the pole line and noth- 
ing at all to continuity. 

Aerial cable has been used to 
some degree to reduce pole con- 
gestion, to get better clearances, 
to overcome bad tree conditions, 
to improve service continuity and 
to improve appearances. Very lit- 
tle has been done, however, to de- 
velop a system based entirely on 
aerial cable primary and_ sec- 
ondary with all transformers in 
vaults. 

complete 

Probable advantages 

Such a system should present 
many advantages. It should provide 
a high degree of protection from 
wind damage, conductor burn 
down, lighting strokes, and stray- 
ing cranes. Even pole attacks by 
vicious automobiles would not 
necessarily interrupt service, The 

neat construction of aerial cable 
and absence of transformers in the 
line should result in an acceptable 
appearance. The reduction in volt- 
age drop that results from the use 
of aerial cable secondaries permits 
the use of transformer 
banks with resulting economy. 
Space in transformer vaults could 
be used to house primary switch- 
ing equipment. 

Such a proposal seems to have 
some merit. The next question that 
arises is just what type of system 
would be best suited for the pur- 
pose and would it be economically 
feasible? 
Many types of distribution sys- 

tems utilizing aerial cable and 
transformer vaults, are actually 
possible. For purposes of this in- 
vestigation, however, only four of 
the common type systems will be 
considered. They are the simple 
radial, loop, primary throwover, 
and the secondary network. 

Perhaps one of the most im- 
portant considerations in any 
study is comparative cost. Thus 
estimates have been made for each 
of these systems. A unit block sys- 
tem was chosen for the analysis. 
This was considered necessary 
since business centers differ so 
greatly in their configuration. The 
representative block is_ three- 
hundred feet long with streets six- 
ty feet wide. 

larger 

Since business areas also vary 
greatly in load densities, four sep- 
arate load levels were studied. 

The common denominator in this cost comparison is the overhead, open wire radial system shown here. 
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using aerial cable, UG vaults 

One-hundred, two-hundred, four- 
hundred, and eight-hundred KVA 

cable would supply a bank of 
transformers in a nearby vault. Al- 

sketch one vault serves two blocks 
distance with 500 MCM secondary 

per block should adequately cover 
the more practical limits of an 
aerial cable system. 

though fuses are located in the 
vault in this study they may be 
installed on the pole. The sec- quired for each two blocks, but 
ondary aerial cable on the same transformers have increased 
pole line would be supplied from to 500 kva and secondary cables 
the vault by a conventional riser increased to 750 MCM to satisfy 
conduit. On the 100 kva per block voltage regulation requirements. 

cable. To carry the 200 kva per 
block load, one vault is still re- 

Basic assumptions — 

Several basic assumptions were 
made and apply throughout the 
study. All transformer vaults are 
to be installed by the utility on 
dedicated streets and alleys. Esti- 
mates are based on the use of rub- 
ber insulated cable, The cost of 
services and meters have been 
omitted. The voltage selected is 
13.2 kv grounded wye primary and 
120/208 volts secondary. 

The unit block estimates have 
been made to show as accurately 
as possible all the costs connected 
with providing alternate primary 
service. It is recognized that they 
may not be entirely accurate in 
actual application as distribution 
problems beyond the business area 
are varied. 

As a common denominator a con- 
ventional overhead-open wire sys- 
tem was laid out (Fig. 1) to serve 
a 100 kva per block load. The esti- 
mated cost of this system was as- 
signed the value of unity and the 
other systems rated per unit on this 
basis. Similar overhead estimates 
to serve a 200, 400 and 800 kva 
per block load were also made to 
obtain comparative prices. These 
are shown in Figures 2, 3 and 4. 

On the radial system (Fig 5) 
a tap on the express primary aerial 

Summary of cost analysis 

(All costs based on 100 kva per block open wire radial system 1.0) 

Table I—Unit costs of open wire and aerial 

cable distribution systems 

Load 
KVA/Block 

Open Wire 
Radial 

Aerial Cable & Vaults 
00 Automatic 
sep Throwover Radial ] Network 

100 

200 

400 

800 

Table ll—Unit cost of underground system 

Load Density 
Per Block 

Cost of Under 
Complete Unit Cost 

round Throwover System 
Cost of Keplacin 

Equivalent System in Rab 1 

200 KVA 

800 KVA 

Joo 
~ Mani pt ete. a See ——_~o———_—-o— Ber EK 43.2 4 

LA fay aN 
ee line 

& Sg-38 KVA 
| “3:75 KVA 

400 KVA PER BLOCK 
Cc 2/ 
os? Figure 3 

600 KVA PEP BLOCK 
Figure ~ 

These diagrams show basic overhead, open wire system design for higher load densities up to 800 kva/block. 
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SELECTED COMPOUNDS 

in felted asbestos walis 

+ quality varnished cambric tapes 

add up to 

ROCKBESTOS A.V.C. 

(N.E.C. TYPE AVA) QUALITY 

Pictured is the application of 
fluffy asbestos prior to the 
impregnating and compress- 
ing process. 

a Lf 

4 
i 

Compounds — specially selected compounds — which 

are used to impregnate asbestos walls, are one of the 

important reasons why you can count on Rockbestos 

A.V.C. for dependable, long lasting service. 

For this impregnation, Rockbestos engineers not only 

set up rigid compound specifications but conduct a con- 

tinuing testing program to insure that these standards 

are always met. Thus, the exactly right compound is ap- 

plied to the asbestos wall at the correct temperature 

and at the correct pressure. The Result . . . the seamless, 

felted Rockbestos wall. 

NEW YORK CLEVELAND 
LOS ANGELES 

DETROIT «+ 
NEW ORLEANS 

CHICAGO « PITTSBURGH 
OAKLAND, CALIFORNIA 

ST. 
SEATTLE 

impregnated asbestos com- 
felted 

smooth homogeneous wall en- 
pressed and to a 

suring long cable life. 

In Rockbestos A.V.C. impregnated felted asbestos 

walls seal varnished cambric tapes away from air and 

moisture. The tapes are made to Rockbestos specifica- 

tions and are applied under controlled methods assuring 

uniform dielectric strength. 

Rockbestos A.V.C. gives you long life and dependable 

service under every type of operating condition... in 

temperatures up to 230°F. 

Complete construction and test specifi- 

cations of Rockbestos A.V.C. are in the 

new booklet “Specification RSS-88”. 

Write today for your copy. 

ROCKBESTOS propucts corp. 

NEW HAVEN 4, CONNECTICUT 
STOCKED COAST TO COAST 
Standard Rockbestos A.V.C. con- 
struction (N.E.C. types AVA, AVB, 
etc.) are available for immediate 
shipment. Call or write nearest 
branch office. 

LOUIS 
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Ernie Reynolds, 

Wants 

best 

value 

money 

...uses Murray 

100 Amp 

equipment 

ERNIE REYNOLDS, busy Massachusetts 
contractor, tells why he specifies 
Murray on 100 Amp residential mod- 
ernization jobs: 

I’m putting in more 100 Amp resi- 
dential systems all the time. The public 
is beginning to demand it. But this 
runs into a few dollars for my custom- 

ers so I try to give them as much as 

I can for their investment. 

“I like to specify Murray because, in 
my opinion, their equipment offers the 
best value for the money. 

“First of all, they make a complete 
line — meter boxes, pullouts, safety 
switches. I can use the same equip- 
ment all the way through — put up a 
faster installation that’s better-looking 
too. 

“Here’s another thing. The boxes 
and parts are built solid to last. The 
men have no trouble with the equip- 
ment. The price is right. All that adds 
up to best value for my customers ... 
and incidentally, for me too. 

See for yourself why Murray offers 
the best value for the money. Ask your 
jobber for Murray equipment on your 
next modernization job. 

One of the best things about this PC panel, 
Reynolds agrees, is the orderly arrangement 
of circuits and pullers. That makes it easy 
to wire up, saves materials too. 

We used a rugged 100 Amp puller for the 
main. Look at the wiring room, Reynolds 
points out, enough to bend #1 wire easily. 
Also, plenty of KO’s in every direction. 

On this 100 Amp rewiring job we used a 
Murray 10-circuit fuse panel compact enough 
to let us use existing holes. Nice looking, too, 
Reynolds adds, with its bakelite interiors. 

“Quality doesn’t cost... it pays” 

MANUFACTURING CORPORATION ©® 1250 Atlantic Ave., B’klyn 16, N.Y. 
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These figures show basis for relative cost calculations 
for system utilizing aerial cable for primaries and sec- 
ondaries with transformers in underground vaults. 
The four figures compare systems using radial feed- 
ers, loop feed, primary throwover, and secondary 

—S F300 MEM ee 
34400 MOM pr 

Sectionel’sz/ag Su. 

(00 KVA PER 

200 KVA PER BLOCK 
a Gb 

network connection. The cost for each system is cal- 
culated for loads of 100, 200, 400, and 800 kva per 
block. The relative cost figure at left of each draw- 
ing is ratio to cost of overhead, open wire system 
laid out to serve load of 100 kva per block. 

ELECTRICAL SOUTH for JUNE, 1957 



For the 400 kva level a vault is 
required for each block. The pri- 
mary aerial cable is again tapped 
and another 500 kva transformer 
bank installed at the adjacent 
street. 

A uniform load distribution was 
assumed for levels up to 400 kva. 
The 800 kva per block load esti- 
mate is based on a 400 kva per 
block uniform density plus a con- 
centrated load of 400 kva at the 
centers to comprise the total. An 
additional vault is required in each 
block to serve this concentrated 
load. The secondary from this vault 
is connected to the customer’s 
service and not to the aerial cable. 
The interspersion of larger spot 
loads in a medium density load 
area is probably quite close to 
reality and therefore is a reason- 
able assumption. The unit costs are 
shown for each load level on Fig- 
ure 5. The largest increment in 
costs are caused by increases in the 
number of vaults. 

The loop system is presented in 
Figure 6. Each vault contains a 
sectionalizing type switch. The 
aerial cable is routed through this 
switch which is capable of feed- 
ing the transformers from either 
direction or bypasing the load en- 
tirely. The transformers are also 
fused. Otherwise this system for 
each load level is identical with the 
radial system just described. The 
unit cost is higher but the incre- 
ments in cost are proportionately 
about the same. 

In the throwover system (Fig- 
ure 7) a primary transfer switch 
is substituted for the sectionaliz- 
ing switch. A tap from two radial 
type aerial cable feeders are 
brought into the vault. In this 
study the alternate primary sup- 
ply was provided by a lateral tap 
from a feeder on an adjacent street. 
Unlike the loop system, the lateral 
tap must only have capacity for the 
individual lateral load. 

The sensing voltage for control 
of the automatic throwover mech- 
anism is provided by a small 600 
volt insulated cable bundled with 
the primary circuit. The potential 
transformers to supply the sensing 
voltage may be located in any con- 
venient vault, 

The throwover system is other- 
wise the same as the loop and 
radial system in transformer ca- 
pacity and spacing. The vault space 
required is slightly greater for the 
throwover vault. Likewise the unit 
costs are slightly greater. 

The primary circuit of the sec- 
ondary network (Figure 8) is ar- 
ranged in a manner similar to the 
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throwover system. Additional 
transformers and network protec- 
tors are substituted for the trans- 
fer switches and fuses of the 
throwover system. The aerial cable 
secondary is connected together in 
a grid and safeguarded by limit- 
ers. 

Cost versus reliability 

Examination of Table I will show 
increasingly expensive systems in 
the order of radial, loop, automatic 
throwover, and network. This cost 
relationship remains the same re- 
gardless of the load density, with- 
in the limits of the study. The costs 
of the radial, loop and throwover 
systems are not widely separated. 
The network system is consider- 
ably more expensive, however. 
Actually the load densities chosen 
here are quite small for a sec- 
ondary network ssytem. No par- 
ticular effort has been made in this 
study to select the most econom- 
ical design for each system. How- 
ever the high unit cost of trans- 
former stations favors larger sec- 
ondary mains and fewer vaults. 

Although the cost differential 
between the radial, loop and 
throwover systems is not great it 
is significant. There are, however, 
more important considerations. 
Consider the reliability that would 
be realized from a simple radial 
aerial cable system. Primary faults 
could interrupt service to a con- 
siderable area for long periods of 
time. The feeder would not be a- 
vailable for test or splicing with- 
out interruption. The loop system 
partially eliminates these short- 
comings. Interruptions from pri- 
mary faults will be just as fre- 
quent but service could be restored 
much faster by sectionalizing. The 
throwover system offers much 
more than the loop or radial sys- 
tem in reliability. Complete pro- 
tection is offered for the first con- 
tinguency. The feeder is available 
for test or extension to other cus- 
tomer. The secondary network, 
high in cost, goes even beyond the 
other systems in reliability. Pro- 
tection is not only offered for pri- 
mary faults, for transformer and 
most secondary faults need not in- 
terrupt service. 
When considering the systems 

proposed here the reliability of 
aerial cable must be carefully 
weighted as the likelihood of pri- 
mary faults is a big factor in de- 
termining the type of system best 
suited. In attempting to select a 
particular type of distribution sys- 
tem, another basic consideration is 
the area to be served. First, the 

configuration of the business cen- 
ter may take many forms. It may 
be long and narrow such as exists 
along arterial street. 

Parallel aerial cable routes on 
adjacent streets or alleys could be 
used to supply any of the systems 
previously described. The loop or 
throwover system would be par- 
ticularly adaptable to such an area. 
The business area may also be 
small and rectangular such as ex- 
ists in isolated shopping centers. 
Possibly service from only one 
feeder is available. Here the radial 
or loop systems might be most a- 
daptable. In larger areas a throw- 

be more suitable. 
Consider also the adaptability 

of the aerial cable transforme! 
vault system to the area. In light 
to medium load density areas only 
a few transformer vaults would 
be required. Each of these vaults 
will require two primary risers 
if duplicate primary feed is pro- 
vided. One or more secondary 
risers will also be required if the 
secondary bus is to be aerial cable. 
As the load density increases the 
greater are the chances of requir- 
ing three aerial cable routes (two 
primary and one secondary) on 
one pole line. Suitable locations for 
the numerous risers then become 
scarce. Because of this, it is be- 
lieved that a critical limitation is 
about 600 kva per block uniform- 
ly distributed load for an aerial 
cable and vault system. 

When consideration is given to 
the many factors involved in se- 
lecting an aerial cable distribution 
it it felt that a loop or throwover 
system, or a combination of the 
two will be selected. Assume that 
loop feeders number one and two 
are installed on adjacent parallel 
streets. The vaults at A, B, C, D, 
and E, are loop fed and may be 
installed initially or in the future 
as the load develops. Vault F lo- 
cated on a cross street is provided 
with a manually operated throw- 
over switch to prevent the neces- 
sity of deviating the route of the 
loop feeder. Table I did not in- 
clude a manually operated throw- 
over system but its cost is com- 
parable with the loop system. 
Vault G is also a throwover vault 
installed to provide for a load that 
develops outside of the aerial cable 
area. Observe that service can be 
restored more quickly to the 
throwover vault. Automatic oper- 
ation of the throwover switch may 
be used for essential services such 
as hespitals. 

(Continued on page 106) 



The Burning Question... 

of how to attain better welding 

efficiency is answered by the new, 

improved flexibility of SIMPLEX 

TIREX WELDING CABLES. These 

expertly designed cables are 

easier to work with, easier to 

handle. Their jacket of cured-in- 

lead Neoprene Armor is the 

‘toughest known — engineered 

against damage by abrasion, oil, 

heat and water. Be sure — specify 

TIREX WELDING CABLES. Order 

from your distributor; or for com- 

plete data, write for Booklet 1011. 

SIMPLEX WIRE & CABLE CO., 

79 Sidney St., Cambridge 39, Mass. 

YF ie Better S 
% S 
ferric 

-TIREX 
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I \ OW -. + newest member of the famous 

Quiette Switch Family! 

No. 2891-I 

THE ARROW (vy) HART uiette 

TAP ACTION SWITCH 

See reverse side for more information .. . 



The Ne ARROW HART uiette 

TAP ACTION SWITCH 

Here’s the light switch of today and 

tomorrow...available TODAY. 

Careful selection of materials insures a lifetime 
of quiet luxury. Large silver alloy contacts pro- 
vide greater electrical efficiency. Your choice of 
conventional Binding Screws, or Screwless Ter- 
minals which lock the wires securely in the 
switch. 

With the New QUIETTE TAP-ACTION 
Switch, the quiet, safe operation of Incandescent 
and Fluorescent lights and appliances is com- 
pletely dependable. The gentlest touch of finger- 
tip, hand or elbow on any portion of the button 
is all that’s required. 

ISA 120-277 VAS 

FITS ANY STANDARD 

TOGGLE WALL PLATE 

No. 2891-1 { )° _ SPECIFICATION GRADE 

15 Amperes, 120-277 Volts A.C. Only 20 Amperes, 120-277 Volts A.C. Only 

CATALOG NUMBERS CATALOG NUMBERS 

Binding DESCRIPTION Binding | DESCRIPTION 

Screws Screwless Screws Screwless 

2891 2891-SL Single Pole 2991 2991-SL | Single Pole 

2892 2892-SL Double Pole 2992 2992-SL | Double Pole 

2893 2893-SL Three-Way 2993 2993-SL_ | Three-Way 

2894 2894-SL Four-Way 2994 2994-SL | Four-Way 

Add: “1” for Ivorylite Add: “I” for Ivorylite 

WIRING DEVICE DIVISION | ; 
THE ARROW-HART & HEGEMAN ELECTRIC CO. 
103 HAWTHORN STREET, HARTFORD 6, CONN : 

Please send my copy of ‘The NEW QUIETTE TAP- NY R ROW H oe RT: 
ACTION Switch” folder (Form A-226). ; 

position nee nen — a= 

company 

co. address 

city aereciet aeons — mn 



CATALOG-WVL-0I75A-2"' 
SIZE 10/2." x 8" x 3%" 
175 Ampere Capacity 

Patents Pending 

3-Gang Ground, 5th and 6th Terminals 
Added Line Tormirals for connection to other sockets 

ENGINEERED TO PROVIDE ALL THE ADVANTAGES YOU WANT AND NEED 

listen 

... to what they 

are saying... 

QUALITY WITHOUT QUESTION 

REVOLUTIONARY - UNIQUE 

FULLY TESTED & THOROUGHLY TRIED 

Patents 
Pending 

CATALOG-WV.-0I1-A-1'/4"" 
Size 8" x 8" x 3%" 

Up to 100 Amp. Capacity 

Positive corrosion protection 

. . . the complete enclosure 

is provided with a nonab- 

sorptive oxide film after fab- 

rication, then finished in a 

hard, durable, baked-on grey 

Hammertone Enamel 

unexcelled performance! 

B & C's 

METER 

SOCKETS 

- available in . . . 

Light Duty 

Medium Duty 

Heavy Duty 

Patents 
Pending 

CATALOG WYL-0I50A-2" 
Size 10'/."" x 8 x 3%" 

Up to 150 Amp. Capacity 

Patents Pending 

CATALOG WYL-1007-A-2" 
Size 10'/."" x 8° x 3%" 

7-Terminals — 100 Amp. Capacity 

No Sealing Ring required! New Snap. Latch 

sealing device. Interchangeable conduit hubs, 

and many additional flexible features. Stainless 

steel sealing latch and stainless rivets elimin-~ 

ates electrolytic deposits. Unique hinge term- 

inals, pressure plate design, 4/0 capacity— 

straight-thru single or 3 gang terminals—5th and 

6th terminals—semi-automatic visible by-pass— 

and many other features. . . . 

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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Fig. 1. This cutaway view of a 6- 
kv station-type Autovalve arrester 
shows the essential elements, 

Fig. 2. For higher voltages, addi- 
tional blocks and gaps are com- 
bined in a series of housings as in 
this 258-kv zig-zag assembly. 

Fig. 3. The smallest rated unit is 
this 3-kv arrester designed to pro- 
tect distribution equipment. 

52 

Protective features 

By A. M. Opsahl 

and N. K. Osmundsen 

Westinghouse Electric Corp. 
East Pittsburgh, Pa. 

@ THE IMPROVED discharge-voltage 
characteristics of station- and line- 
type valve arresters have _ in- 
creased the margin of protection 
over that provided when the basic 
insulation levels were adopted by 
the electrical industry in 1941. The 
discharge-voltage characteristics 
of the Autovalve lightning arrester 
are relatively insensitive to surge- 
current magnitude, and to changes 
in rates of current rise. 

As a result, lower levels of ap- 
paratus insulation can be protected. 
Although insulation stresses other 
than lightning surges must be e- 
valuated, the improved valve ar- 
rester often makes possible a re- 
duced basic impulse insulation lev- 
el (BIL) for system equipment, or 
more freedom of system design, 
such as greater allowable dis- 
tances between arrester and trans- 
former location. 

Valve-arrester operation 

When a lightning surge strikes 
a line, a high voltage is produced 
across any impedance in its path 
to ground. If the voltage resulting 
from a line stroke exceeds the in- 
sulation strength of a piece of con- 
nected equipment, such as a trans- 
former, the insulation breaks down 
and system fault current follows 
this same path until some back- 
up device removes the fault from 
the line. 

Lightning protection consists of 
providing a lower impedance path 
to ground (the lightning arrester) 
so that the lightning surge is lim- 
ited to a voltage below the insu- 
lation strength of the connected 
equipment. 

The Autovalve arrester consists 
of two main elements: the Mobil- 
are gap, and the Autovalve light- 
ning-arrester block. During most 
of its life, the lightning arrester is 
an insulator. The gap prevents sys- 
tem current from flowing through 
the device. If a lightning surge ex- 

ceeds the spark-over voltage of the 
gap, the gap flashes over and the 
surge is discharged through the 
non-linear conducting valve ele- 
ment. 

After the surge has passed, the 
Autovalve element limits follow 
current to a relatively small per- 
centage of the total fault current 
available so that it can be inter- 
rupted by the arrester gap at the 
first current zero. The arrester 
operation takes place within one- 
half cycle of 60-cycle operation, 
for by that time the voltage has 
gone through zero and the arrester 
has ceased operating. 

The protective sequence is over 
before any fuses blow or break- 
ers operate in normal arrester pro- 
tective performance. The arrester 
remains an insulator until another 
lightning disturbance, and is ex- 
pected to perform this protective 
action many times without fail- 
ure. 

All Autovalve  arresters, as 
shown: by the cutaway view of a 
station type unit (Figure 1), are 
composed of these two essential 
elements — the Mobilarc gap and 
the Autovalve block. For higher 
voltage ratings, additional num- 
bers of blocks and gaps are com- 
bined in one porcelain housing or 
in a series of housings to obtain 
the proper voltage rating. The 
Mobilare gaps are contained in an 
individual housing, which is dried 
out and sealed. 

The gaps and blocks are as- 
sembled in a porcelain housing, 
the entire unit is sealed, and the 
assembly is tested for gap spark- 
over. The lightning-arrester unit 
has terminal connections on each 
end and is ready for installation. 
One of the larger types of Auto- 
valve lightning arresters is the 258- 
kv suspended zig-zag assembly 
(Figure 2). 

This particular unit is made up 
of seven individual 37-kv station- 
type arrester units. The assembly 
is hung from the substation frame- 
work and protects large power 
transformers. The overall length 
of the assembly is 32 feet and it 
weighs 3600 pounds. 

In contrast, the smallest rating 
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of Autovalve lightning arrester 

for protection of distribution e- 
quipment is the 3-kv distribution- 
type Autovalve lightning arrester, 
which is 8 inches long and weighs 
11 pounds (Figure 3). 

Arrester rating 

The voltage rating given an ar- 
rester is the power voltage at 
which follow current can be in- 
terrupted after being initiated by 
a surge discharge. At power volt- 
ages above this arrester rating, 
follow current interruption is 
doubtful. The safe arrester rating 
is usually determined by the high- 
est power voltage that can appear 
from line-to-ground during un- 
balance faults and loss of system 
grounds. 

The valve arrester, as a good 
surge-protective device, is of ne- 
cessity very sensitive to power 
overvoltage. After spark-over of 
the arrester gap, follow current 
through the non-linear valve ele- 
ment increases rapidly with an in- 
crease in power voltage. The mar- 
gin between gap spark-over and 
power voltage after current zero 
is also decreased. 

High-voltage systems can be di- 
vided into two categories for ar- 
rester application: (1) Impedance- 
grounded systems allow line-to- 
ground voltage at the arrester dur- 
ing faults to rise as high as nor- 
mal line-to-line voltage. (2) Ef- 
‘fectively-grounded systems have 
enough grounded neutral capacity 
so that line-to-ground voltage at 
the arrester location cannot exceed 
80 per cent of maximum line-to- 
line voltage during faults. If the 
system is better than effectively 
grounded, arresters rated about 75 
per cent of maximum line-to-line 
voltage can be used. 

The trend in higher circuit volt- 
ages is toward better than effec- 
tive neutral grounding. Use of the 
lowest safe arrester rating is de- 
sirable, since this limits surge 
voltage to the greatest degree. 
However, each circuit should be 
carefully examined before apply- 
ing reduced ratings to be sure that 
the arrester will not. be subjected 
to more than its rated voltage. 
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Fig. 4. Diagrams illustrating lightning surge definitions. 



Still another Westinghouse 

(Utilizes T-12 lamps. Has 
sockets and all spacing for 
T-17 Power Groove lamps, 

‘ on simple ballast 
change.) 

2FSL Available in 4-ft. and 6-ft. models 

1. Fiber-Glass Housing contains ballast —is im- 
pervious to impact, corrosion! Never needs painting! 
2. Acrylic Plastic Globe is unaffected by weather, 
never discolors, warps or cracks! Improved gasket 
is “sponge” foam Vinyl! 3. Reflectors are specially 
high-polished, finshed by famed Alzak Process — 
give maximum light output from the lamps em- 
ployed! Open either way. Easiest installation! 4. Cast- 
Aluminum Slip-Fitter has 7° adjustment. Quickest 
leveling! 5. 2-Way Latch-and-Hinge Assembly opens 
either way. Fast maintenance! EVERY REFINEMENT 
REQUESTED BY FOREMOST LIGHTING ENGINEERS! 
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street lightinggs achievement! 

BETTER LIGHTING NOW 

FOR SECONDARY STREETS...BY 

~ 5 MAJOR IMPROVEMENTS IN NEW 

2-FSL FLUORESCENT LUMINAIRE! 

Broader areas are bathed in natural, low-glare 
“high-visibility” light! All five specific refinements 
acclaimed by recognized Lighting Engineers! 

All the outstanding success of today’s modern light- 
ing of primary streets—produced by the famous 
Westinghouse 4FSL (4-lamp) fluorescent luminaire 

is now available for secondary business streets and 
important suburban thorofares! 
Westinghouse has created a new, 2-lamp luminaire 
—the 2FSL—that capitalizes more completely than 
ever before on the use of tubular fluorescent light- 
source for street illumination. 
This engineering of the 2FSL encompasses 5 distinct 
improvements. They are advancements providing 
unprecedented lighting efficiency, remarkably long 
service life, and speed and ease of application, instal- 
lation and maintenance unparalleled in the past! 

1. Housing of Doubly Reinforced Fiber-Glass is 
corrosion-free!—impervious to impact! Cannot 
dent! Permanent color is molded through. No 
painting is ever necessary! Wide flange creates 
ideal gasket seat and water shed! 

2. Globe of Acrylic Plastic is light in weight but 
extra durable. Will not discolor, warp or crack. 
Is unaffected by weather, temperature or ultra- 
violet rays. Flanged edge ‘‘mates’’ with housing 
by specially seated ‘‘sponge’’ foam Vinyl gasket. 

. Specular Aluminum Reflectors are specially 
high-polished !—finished by the famed Alzak proc- 
ess! Deliver maximum light output from the 
lamps employed, with ‘‘ideal’’ light distribution! 
Assembly opens from either side for easiest access, 
simplified mounting and wiring to terminal block. 

. Cast-Aluminum Slip-Fitter accommodates 2” 
pipe, extending full 13” into housing, quickly 
secured by special clamp. Allows complete 7° 
adjustment — providing quick and easy leveling. 
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5. New, 2-Way Latch-and-Hinge Assembly sim- 
plifies maintenance. Permits globe to open either 
way. Stainless steel latches and springs (2 pair 
on 4-ft. unit, 3 pair on 6-ft. model) maintain 
secure gasket seal! 

This new 2FSL luminaire incorporates every develop- 
ment proved superior by Westinghouse—acknowl- 
edged to be the nation’s foremost authority on 
modern street-illumination. 

ACCURATE, FORTHRIGHT ANALYSIS OF EVERY 
STREET-LIGHTING PROBLEM. SOUNDEST REC- 
OMMENDATIONS AT LOWEST PRACTICAL COST! 

Westinghouse makes scientifically superior luminaires 
for every type application! — that most efficiently 
utilize every type of light source! 
Westinghouse Lighting Specialists, therefore, always 
recommend only the best possible system! — for each 
specific street-lighting situation! — consistent with the 
lowest possible costs that are practical today! = 5-04411 

you CAN BE SURE..iF is Westinghouse 

6-ft. 2FSL (4-ft. unit is in 
maior illustration above 

6-ft. 4FSL luminaire 



Simulated lightning 

The build-up of a charge and the 
spark discharge must be simulated 
in the laboratory to test and eval- 
uate lightning protective devices. 
This is accomplished with a surge 

generator, which consists essential- 
ly of capacitors, spark gaps, and 
resistors so connected that the ca- 
pacitors are charged in parallel 
from a relatively low - voltage 
source, and then discharged in a 
series arrangement through the 

Table I—Basic Impulse Insulation Levels 

For Power Class Equipment 

Reference 
Class 
KV 

1.2 
2. 

1 
1 

Standard 
Basic Impulse 
Level—K V 

45 
60 
75 
95 

10 
50 

200 
250 
350 

4 50 
550 
650 
7 50 

900 
1050 

Reduced 
Insulation Levels 

In Use—KV 

450 
550-450 
650 

900-825 

Table Il—Maximum Performance Characteristics 

of Station (SV) and Line-Type (LVS) Arresters 

Arrester 
Rating 
KV 

5000, 

8.5 
17 
24 

32 
40 
55 

65 
80 
96 

104 
130 
160 

195 
240 
258 

282 
320 
350 

375 
450 
470 

500 
640 
685 

700 
730 

10x20 

12 
23 
29 

36 
46 
63 

76 
90 

116 

125 
152 
180 

230 
270 
296 

10 
20 
28 

38 
47 
65 

76 
94 

113 

123 
153 
189 

230 
283 
304 

333 
378 
410 

440 
530 
552 

588 
755 
805 

825 
860 

Maximum Discharge Voltage for 
Currents 10 x 20 Wave Shape, 

5000 and 20,000 Crest 

20,000, 

BILS of Application 
with which the 
Arresters are 

Used 

10x20 

14 
27 
36 

44 
56 
77 

93 
111 
143 

154 
187 
222 

282 
332 
364 

device being tested. The currents 
and resulting voltages are record- 
ed with a cathode-ray oscillo- 
graph. The time of the surge can 
be recorded in terms of microsec- 
onds. 

A lightning surge is generally 
described in terms of crest magni- 
tude and wave shape. The wave 
crest is the maximum or highest 
value reached; wave shape is ex- 
pressed as a combination of the 
time from zero to crest value, and 
the time from. zero to one-half 
crest on the wave tail (Figure 4). 
Both values of time are expressed 
in microseconds. The rate of rise of 
current is determined by the slope 
of a line drawn through points of 
10 and 90 per cent of crest cur- 
rent. 

Discharge-voltage shape 

An examination of the dis- 
charge-voltage characteristics of 
the Autovalve arrester for varia- 
tions in magnitude and rate of rise 
of current surges indicates the ef- 
fectiveness of the device. The non- 
linear property of the Autovalve 
lightning arrester makes it par- 
ticularly useful for protecting elec- 
trical equipment. 

The discharge voltage across the 
arrester for a variation in surge 
current magnitude from 1,500 to 
100,000 amperes is shown in Fig- 
ure 5. For this increase in current 
from 1,500 to 100,000 amperes (66 
times) and the accompanying in- 
crease in rate of current rise, the 
discharge voltage crest rises in 
magnitude only 1.7 times. The 
curves illustrate the characteristic 
arrester discharge-voltage shape— 
a rapid rise on the front, a flat- 
top section, and then a gradual de- 
cline. 

Rate of current rise is the big- 
gest factor in determining dis- 
charge voltage. The discharge 
voltages for 5000-ampere surge 
currents of 3 x 20, 6 x 20, and 10 
x 20 microsecond wave shapes are 
shown in Figure 6. The cor- 
responding nominal rate of rise 
for these three wave shapes are: 
3,000 amperes per microsecond for 
the 3 x 20 microsecond surge, 1,200 
amperes per microsecond for the 
6 x 20 surge, and 600 amperes per 
microsecond for the 10 x 20 surge. 

The curves show that after fall- 
ing to half of crest current on the 
tail, at 20 micro-seconds, the volt- 
ages corresponding to these three 
surge currents reach abeut the 
same value. For the steeper rates 
of current rise, the discharge volt- 
age also rises to a higher, sharper 
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or shorter peak but then falls off 
more rapidly. Hence, as lightning 
surge-current magnitude and rate 
of current rise increase, the crest 
of the discharge voltage across the 
arrester increases. 

However, the relationship is not 
linear, so that only a _ relatively 
small variation in discharge volt- 
age results from wide variations 
in current rate of rise and magni- 
tude. The variation of discharge 
voltage for variations in current 
magnitude and time to crest are 
summarized in Figure 7. 

Insulation coordination 

Insulation coordination is the 
process of correlating electrical ap- 
paratus withstand strength as 
measured by the standard impulse 
insulation tests, with anticipated 
over-voltages and with voltages 
as limited by surge-protective de- 
vices. The standard arrester test 
employs the 10 x 20 microsecond 
current wave shape previously de- 
scribed. 

The impulse insulation test for 
electrical apparatus, such as trans- 
formers, is a voltage of a 1.5 x 40 
microsecond wave shape with a 
crest value chosen to correspond 
with the rated voltage of the e- 
quipment. This crest value is the 
basic impulse insulation level 
(BIL). The standard values for the 
various distribution and power 
classes of equipment are sum- 
marized in Table I. 

Equipment of reduced insulation 
level can be used on systems that 
are effectively grounded and per- 
mit the application of reduced- 
rating arresters. This lowers insu- 
lation withstand strength, and for 
proper protection of transformer 

(Continued on page 105) 

Explanation of curves 
from top to bottom: 

reading 

Fig. 5. Arrester discharge-voltage 
waveshapes for variation in surge- 
current magnitude. 

Fig. 6. Arrester discharge-voltage 
waveshapes fer variation in surge- 
current waveshape. 

Fig. 7. Summary of Autovalve ar- 
rester discharge voltage crests for 
variation in surge-current magni- 
tude and time to crest. 

Fig. 8. Insulation coordination 
for 138-kv class equipment with 
145-kv station-type arrester. 
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Arrester discharge-voltage 
waveshapes for variation in 
surge-current magnitude 
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URRENT MAGNITUDE) 

10 x 20 MICROSECOND 
SURGE CURRENT 

CURRENT 
~~~] MAGNITUDE 

20 000 AMPS 
710 000 AMPS 
+~ 5000 AMPS 
— 1500 AMPS 

DISCHARGE VOLTAGE—KV PER ARRESTER BLOCK 

Arrester discharge-voltage 
waveshapes for variation in 
surge-current waveshape 

. == oe 
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the original 

concrete-tight 

INDENTER 

FITTINGS 

for E.M.T. 

Insulated 
Connector 

Red Trroat 
Cross section 

THE NEW BM607 INDENTER FOR %” 

“BM” # 100 
Cutter for 2, % 
and 1” E.M.T. 

“BM” £1000 
Holder for 2, % 
and 1” E.M.T. 

“BM” #600 
Changeabie Jaw Indenter 

FITTINGS 

Pocket Size—Only 10” Long! 

Briegel Representatives 

from Coast to Coast 

5. H. Akerman 
813 Sistina Avenue 
Coral Gables 46, Florida 
Phone: Mohawk 7-3864 

e 
Harry C. Andrews Co. 
5440 Gravois Avenue 
St. Lovis 16, Missouri 
Phone: Hudson 1-7373 

ce 
Crescent Electric Sales Co. 
1800 N. Humboldt Blvd. 
Chicago 47, Illinois 
Phone: Albany 2-2600 

= 
R.L. Cunningham Electric Co. 
843 South Front Street 
Philadelphia 47, Pennsylvania 
Phone: Lombard 3-3660 & 3-3109 

ae 
L. J. Crews 
1725 Arlington Road 
Richmond 20, Virginia 
Phone: 4-2273 

* 
Curtis Sales Corporation 
3231 Warrenville Center Rd. 
Shaker Heights 22, Ohio 
Phone: Skyline 2-0225 

Herbert L. Jones 
745 Ohio River Blvd. 
Pittsburgh 2, Pennsylvania 
Phone: Linden 1-6684 

* 
Al Levin & Associates, Inc. 
1200 So. Peters Street 
New Orleans, Louisiana 
Phone: Tulane 8480 & 8489 

* 
H. A. Maggiore & Son 
15 Carleton Street 
Cambridge 42, Mass. 
Phone: Kirkland 7-4954 

* 
Ernst F. Hauch Co. 
1282 Folsom Street 
San Francisco 3, California 
Phone: —— 1-1828 

R. C. Handy Sales Co. 
4811 Excelsior Bivd. 
Minneapolis, Minnesota 
Phone: WAlnut 6-2939 

& 
L. D. Hood Sales 
1133 West 8th Avenue 
Denver, Colorado 
Phone: Acoma 2-8001 

A. Lee Clifford 
1801 West 18th 

Phone: ‘Melrose 6-4449 
e 

Walter S. Nash 
2101 Tula Street, N. W. 
Atlanta, Georgia 
Phone: Elgin 8071 

* 
Rutkin Electrical SalesCo. 
935 Stanford Avenue 
Los Angeles 21, California 
Phone: Tucker 1224 & 5 

o 
Valkus - Kissel 
1711 Kelly Street 
Dallas 1, Texas 
Phone: Hamilton 8-7388 

* 
W. W. Wheat & Son 
2219 4th Avenue 
Seattle 1, Washington 
Phone: ene 6222 

Arnold J. ae Co. 
12600 Hamilton Avenue 
Highland Park 3, Michigan 
Phone: Townsend 9-5080 8&1 

a 
E. J. Martin Company 
150 Nassau Street 
New York 38, New York 
Phone: Worth 4-6270 

OMICOLL & 

GALVA, 

All B-M Indenter Fittings are U.L. 
Approved as concrete-tigh? and 
all Compression Fittings as rain- 
tight as well as for general use 
(File Card E10863). Also comply 
With Federal Specifications 
W-F.-406. 

METHOD 

T00L 

ILLINOIS 

SOLD ONLY THROUGH ELECTRICAL WHOLESALERS 
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CLARK Type ‘CY* Starters need less maintenance 

...when they do, it takes less time! 

All parts in Clark Type“CY” AC magnetic starters are designed 

for dependable, heavy-duty, long-life operation. The exclusive 

“CY” principle of arc quenching—using strong multi-turn mag- 
netic blowouts and double-break contacts—substantially 

lengthens contact life by minimizing arcing effects. Hundreds 

of thousands of Type “CY” starters in actual service have proved 

that these features mean less frequent maintenance. 
Soe No cere een 

Pea 

INSPECT CONTACTS AND SPRINGS 
Simply open 
snap-action clips 
to release lower 
arc shield, expos- 
ing all contact 
surfaces to view. 
Replace arc 
shield after in- 
spection. No 
tools required. 
Contact springs 
are in view at 
all times. 

TIME— 10 SECONDS © 

REPLACE COIL REPLACE MAGNET ASSEMBLY 

When service or alteration is required either because of wear 
or change of application, Clark Type “CY” design makes the 
work easier and much faster. All parts are readily accessible 
from the front —screw-driver and wrench are the only tools 
needed. Service kits are available for all replacements. Times 
shown below include all operations, starting with a wired unit 
in a cabinet. The starter illustrated is Size 2, but servicing other 
sizes is correspondingly simple. 

REPLACE CONTACTS AND SPRINGS 
Loosen two captive screws hold- 
ing movable contact arm in 
place. Release lower arc shield 
by opening snap-action clips. 
Remove contact arm and lower 
arc shield together. Movable 
contacts are removed by a sim- 
ple twist to depress spring: 
Remove springs. Stationary 
contacts are loosened with a 
wrench. Reverse operations for 
installing new springs and 
contacts. 

ADD CONTROL CIRCUIT CONTACT 
Remove main 

Remove snap-in 
pin to release 
armature. Re- 
move coil con- 
nections. Re- 
move coilclamps 
held by two cap- 
tive screws. Coil 
drops free. Re- 
verse operation 
for replacement. 

Remove contact 
arm. Remove 
armature and 
coil. Take out 4 
holding screws 
and lift out mag- 
net. Reverse op- 
eration for instal- 
ling new magnet 
assembly. 

contact arm. At- 
tach new control 
circuit block 
with stationary 
contacts to base 
plate (one 
screw). Mount 
movable control 
circuit contact 
and spring on 
main contact 
arm (one 
screw ). Reas- 
semble. 

TIME—4'% MINUTES TIME (Exclusive of Wiring) —-1/%2 MINUTES 

REPLACE OVERLOAD RELAY REMOVE STARTER FROM CABINET 

Remove over- 
load relay cover 
plate held by one 
captive screw. 
Remove 2 con- 
nection screws 
and take out 
heater coil. Re- 
verse operation 
for installing 
new coil. 

TIME—2% MINUTES 
(Total for replacing both coils) 

sewn Soda accaatt' te 

Disconnect wir- 
ing and take out 
2 screws holding 
relay mounting 
bracket to base 
plate. Remove 
old relay from 

FP mounting brack- 
"et. Reverse oper- 
| ation for replace- 

ment, 

TIME—4 MINUTES 

Disconnect ex- 
i} ternal wiring. 

Loosen or re- 
move 3 screws 
holding starter 
to base plate 
(Note: on size 2 
and smaller, all 
screw holes are 
slotted and 
screws need only 
be loosened). 
Lift starter from 
cabinet. 

TIME- 1% MINUTES 

t 

Clark Type “CY” AC Magnetic Starters are now available in sizes 0 through 4. 
For complete information contact your nearest. Clark distributor or sales office, or write us direct. 

Mh 

Yu CLARK (Se) CONTROLLER Company 

1146 East 152nd Street . . Cleveland 10, Ohio Everything Under Control | | 1 

IN CANADA: CANADIAN CONTROLLERS,LIMITED @¢ MAIN OFFICES AND PLANT, TORONTO 



Design and operating engineers 

@ A GENERAL session followed by 
concurrent meetings for the pro- 
duction, transmission and substa- 
tion, and distribution groups gave 
utility engineers of the Southeast- 
ern Electric Exchange a wide range 
of subject matter for discussion at 
their spring meeting held recently 
in Miami. 

With headquarters for the meet- 
ing at the fabulous Fontainebleau 
Hotel, the general session of the 
Exchange’s Engineering and Ope- 
ration Section got under way with 
Herman B. Wolf, manager of 
operations for Duke Power Co., 
presiding. 

H. V. Street, chief engineer for 
Florida Power and Light Co., wel- 
comed the conference to Miami. He 
directed particular attention to 
load growth conditions in Florida, 
pointing out that present generat- 
ing capacity is approximately 1,- 
000,000 kw with peak load at prac- 
tically the same figure. New plant 
capacity will give the company 

Herman B. Wolf, manager of operations for Duke Power Co., presided 2,000,000 kw by 1960, but peak 
over the opening session of the Miami meeting of the Engineering and load is expected to reach that fig- 
Operations Section, Southeastern Electric Exchange. With him at the ure by that time! 
speakers’ table, seated left to right, are Dr. W. E. Shoupp, technical , 
director of Commercial Atomic Power Activities for Westinghouse 
Electric Corp., Pittsburgh, and the Hon. Fred G. Aandahl, Assistant A comprehensive discussion of 

Secsetary of Interior. Washington, D. C. nuclear reactors for power genera- 

Nuclear power 

Others who addressed the general sessions of the con- MclIlveen, assistant manager of engineering, Okonite 
ference were (left to right): H. V. Street, chief en- Co., Passaic, N. J.; R. O. Loomis, chief planning en- 
gineer, Florida Power and Light Co., Miami; C. B. gineer, Georgia Power Co., Atlanta: and F. R. Rauch 
McManus, vice-chairman, Southern Co., Atlanta: E. E. vice-president, Cincinnati Gas and Electric Co. 
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compare notes at Miami meeting 

tion was presented by Dr. W. E. 
Shoupp, technical director for 
Commercial Atomic Power Acti- 
vities, Westinghouse Electric Corp. 
After a general discussion of the 
problems of atomic power genera- 
tion, Dr. Shoupp discussed the 
characteristics of the Yankee 
Atomic Electric Company’s react- 
or and the Pennsylvania Advanced 
Reactor that is being developed 
for the Pennsylvania Power and 
Light Co. 

“We view the Yankee plant with: 
great favor from an economic 
standpoint,” he said, “‘and although 
it is impossible for us to evaluate 
the precise economics at this time, 
we are confident that plants of this 
type will soon approach competi- 
tive power costs. One of the un- 
knowns that do not allow exact 
evaluation is specific data on the 
lifetime of the reactor cores. Since 
the reactor fabrication and core 
costs is a major element entering 
in the economics of such a plant, 
it is necessary to know the life- 
time of the core and the costs for 
its maintenance and replacement. 
Until these are determined by act- 
ual plant operation, the detailed 
economics of any plant are still a 
matter of conjecture.” 

In discussing the Pennsylvania 
Advanced Reactor, Dr. Shoupp 
said, ““‘We have done considerable 
development work on this type 
plant and are convinced that it is 
a good large plant and will be 
feasible for construction. The 
prime feasibility problems are 
those connected with the main- 
tenance and servicing of such a 
plant. Since the slurry is present 
in the entire primary system, the 
primary loops cannot be _  ap- 
proached for even the shortest 
period of time. In addition, after 
operation, due to delayed neutrons 
being present in the entire loop, 
all of the piping and components 
become intensely radio-active. 

“The feasibility of maintenance 
of such a plant lies in the ability 
to change or repair the compon- 
ents of the primary loop by remote 
means. We have analyzed this 
problem thoroughly and have had 
independent groups perform an 
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evaluation of the feasibility of per- 
forming these functions. We have 
concluded that though difficult, 
such remote operations are feasi- 
ble.” 

Financing problems 

Utility financing from the en- 
gineer’s and the operating execu- 
tive’s viewpoint was discussed by 
C. B. McManus, vice-chairman of 
the Southern Co. He cited the need 
for studying utility rate structures 
in conjunction with cost data, and 
said that this is one of the most 
important problems facing com- 
panies today. 

The ratio of capital investment 
to annual revenue for the utility 
industry is about four-to-one as 
compared with a ratio of one-to- 
one for the manufacturing indus- 
try. The expansion for utilities that 
lies ahead will require great sums 
from the investing public. In the 
past, Mr. McManus said, economies 
in operation have been made year 
after year and these savings have 
been passed on to the customer 
either as rate decreases or as rate 
increases made unnecessary. 

Analyzing fixed charges 

“Fixed charges necessary to 
yield adequate return” was the 
subject of a comprehensive paper 
presented by Robert O. Loomis, 
chief planning engineer, Georgia 
Power Co., Atlanta. Following a 
discussion of the general aspects 
of the subject, he presented a series 
of curves showing relationship of 
the important factors involved. 

Mr. Loomis pointed out that 
while the curves presented would 
indicate that total fixed charges 
change with variations in each 
component, the situation is not 
quite that changeable in practice. 
The return permitted by the regu- 
latory authorities for any company 
is usually fairly definite. The fi- 
nancial policy of the company will 
determine bond ratio. Interest on 
outstanding debt is known and fu- 
ture interest and life of equipment 
may be estimated. Present income 
tax rates are known, although fu- 
ture rates are unknown. In gen- 

eral, for investments made this 
year, everything is the same except 
life of the equipment and, of 
course, operating expenses. — 

Cable test technique 

Recent developments in non- 
destructive cable testing, and the 
advantages resulting from this type 
of testing, were discussed by Ed- 
ward E. Mcllveen, assistant man- 
ager of engineering, The Okonite 
Co., Passaic, N. J. One of the items 
described is the “production ioni- 
zation scanning set.’ This device 
consists of a twenty foot long in- 
sulating tube with a loose fitting 
internal metallic ring at the center 
serving both as the high voltage 
electrode and pick-up loop. At the 
two ends of the tube are grounded 
metal tanks through which the 
cable enters and emerges from the 
tube as it is drawn through. These 
are arranged so that the water 
level is always above the highest 
point in the tube to be sure no air 
is trapped within. Distilled water 
can be used and is sufficiently in- 
sulating so that the leakage current 
from the electrode to ground is 
insignificant. 

Since the voltage distribution at 
the center electrode is, as expected, 
inversely proportional to the di- 
electric constant, and that of the 
water relative to the insulation is 
20 times as great, the actual volt- 
age stress across the insulation wall 
is virtually the full voltage of the 
electrode even though the top of 
the cable is an inch or so away from 
the electrode. Careful measure- 
ments have verified this. The volt- 
age drop along the tube toward the 
grounds at the ends is almost lin- 
ear. This permits the cable ts enter 
and leave the water at zero po- 
tential thus eliminating sharp 
stress gradients and_ resulting 
ionization at the water line if 
ordinary tap water (conducting) 
were used in an insulated system. 
The cable conductor is, of course, 
grounded at each end and the metal 
electrode at the center of the in- 
sulating tube is at the high poten- 
tial. 

“The ionization signals are fed 
through an air condenser into a 
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standard radio receiver circuit with 
the output going into a matching 
transformer and thence to the 
scriber on a paper tape recorder. 
Thus a continuous record covering 
every foot of cable can be made,” 
Mr. Mcllveen explained. 

‘The physical locating of a void 
is a straight forward procedure. 
When such an area approaches the 
high voltage electrode ionization 
will develop and increase to a 
maximum amplitude, and then tap- 
er off as the void moves away. The 
cable is marked at the time of the 
maximum signal so the question- 
able area can be examined later.” 

Others who addressed the gen- 
eral sessions were the Hon. Fred 
G. Aandahl, Assistant Secretary of 
Interior, Washington, D. C., who 
talked on “The Self Organization 
of Electric Utilities for National 
Defense under Department of In- 
terior,’ and F. R. Rauch, vice- 
president of Cincinnati Gas and 
Electric Co., who discussed “En- 
gineering Manpower Problems of 
the Utility Industry.” 

Distribution meeting 

Chairman H. Kent Walker, man- 
ager, Distribution Dept., South 
Carolina Electric and Gas Co., Co- 
lumbia, presided over the opening 
session of the Distribution Com- 
mittee’s meeting, which heard N. 
H. Erlandson as its first speaker. 

Mr. Erlandson, who is transmis- 
sion and distribution design en- 
gineer for Carolina Power and 
Light Co., Raleigh, discussed the 
safe limits of fault current for pro- 
tective equipment and means of 
limiting fault current. He reported 
that his company had established a 
limit of 3,500 amperes at the 12.47 
kv bus for phase-to-neutral faults 
and that their experience with this 
value over a period of more than 12 
years had been very satisfactory. 

With reference to _ protective 
equipment in use, Mr. Erlandson 
said that on their 12.47 kv lines 
they use cutouts nominally rated 
at 7.5 kv, 100-ampere load current 
with interrupting rating of 3,000 
amperes, and that their standard 
cutout for use on 23 kv lines has a 
voltage rating of 15 kv, load ca- 
pacity of 100 amperes, and inter- 
rupting capacity of 2,000 amperes. 

“Business Section Distribution 
with Both Overhead Cable and 
Transformer Vaults,’ was the sub- 
ject of a comprehensive analysis 
presented by R. H. Stevens, en- 
gineer, Florida Power and Light 
Co., Miami, Fla. An article adapted 
from Mr. Stevens’ presentation ap- 
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pears elsewhere in this issue (see 
page 42). 

System reliability 

The problem of measuring and 
comparing the reliability of differ- 
ent types of distribution systems 
was discussed by H. W. Dannettell, 
Jr., assistant manager, Distribution 
Dept., Potomac Electric Power Co., 
Washington, D. C. Through the use 
of primary networks, Mr. Dannet- 
tell said, Pepco has improved the 
reliability of service to a large seg- 
ment of its customer population. 

“Until fairly recently,” he said, 
“it has been possible to absorb load 
growth in areas served by the large 
radial type stations by conversion 
of some load to primary or low 
voltage networks and by minor ad- 
ditions to the radial system. With- 
in the past few years, however, 
these possibilities have become less 
effective, and it has become neces- 
sary to develop other methods of 
reducing load on the older radial 
stations. Load densities, general 
system characteristics, property 
values and other considerations of 
the particular areas involved are 
not adaptable to establishment or 
extension of network type distri- 
bution. Yet, some relief of the 
radial stations did become neces- 
sary since it was physically im- 
possible as well as uneconomical to 
enlarge the capacity of existing 
stations. 

“This challenge was met in 1955 
by the installation of a new type 
station called the ‘Multiplex’. This 
is a station built on a ‘building 
block’ method. A transformer and 
three breakers form a unit. As 
many units can be connected in a 
loop as required, and the loop can 
be expanded at will. Provisions are 
made for maintenance or repair 
of 13 kv feeders and substation 
equipment without loss of service 
to the customer. 

“Provision for loss of the 4 kv 
feeder may be either by use of an 
emergency feeder from a nearby 
older station or by transferring 
mains from one feeder to another. 
While this type station does not 
have the flexibility of the older 
radial stations, the elimination of 
the 13 kv circuit breakers and the 
individual phase feeder regulators 
result in substantial savings in 
money and space. 

“It introduces some complica- 
tions into planning, since the sizes 
of the equipment and feeders must 
be carefully matched to provide 
an economic design and the two 
feeders working from the same 

transformer must be matched to 
provide approximately equal volt- 
age drops to the first customer. 
Another station of this same type 
was placed in service in 1956. 

“Although actual experience 
with this type distribution is not 
sufficient to prove the point, there 
is every indication that good re- 
liability will be obtained at rea- 
sonable costs.” 

UG systems in small cities 

Many utilities operating in 
smaller cities are confronted with 
the problem of converting from 
overhead to underground with lim- 
ited personnel. How this factor af- 
fects the design, building, and op- 
eration of such systems was dis- 
cussed by J. F. Castle, underground 
engineer, South Carolina Electric 
and Gas Co., Columbia. 

Discussing his own company’s 
experience in this field, Mr. Castle 
reported that the construction of 
transformer vaults and _ under- 
ground services were accomplished 
under the direction of the super- 
intendent of distribution. At first, 
regular labor crews from the Line 
Department and Gas Department 
were used to dig vaults, splicing 
chambers, and duct trenches. The 
service of a local concrete company, 
on a cost plus basis, was used to 
do what concrete form work was 
necessary and pour and refinish 
concrete in the sidewalk area. In- 
dividual brick masons were hired 
on a per unit cost for necessary 
brick work. 

“After having the local concrete 
company to do several paving jobs, 
it was found to be more economical 
to use their labor to do all con- 
struction work under the direct 
supervision of a company field en- 
gineer. This method has been most 
satisfactory and is still employed 
today. 

“Our own line crews were used 
to install conduit risers, transform- 
ers, cables, potheads, etc. Usually, 
the same men were used each time 
to do these cable jobs and tap up 
underground services. With the ad- 
vent of air conditioning in this 
general area, changes in custom- 
ers’ services became more numer- 
ous, and it was found that we could 
use as many as two or three men 
for several weeks at a time loaned 
to us by the line crews. 

“In order not to disrupt organi- 
zation of the regular line crews, 
the general foreman would select 
certain personnel to be used in 
this underground work. As in most 
companies, there are some good 
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EASY-TO-INSTALL Republic ELECTRUNITE 
E.M.T. provides for future wiring require- 
ments. The exclusive knurled “ball-bearing” 
inside surface makes wire pulling and 
“fishing” up to 30% easier. Changing 
conductors at any time is a cinch. 

The Best Costs Less Installed 

West Islip High School, Suffolk County, N. Y. 
Architect-Ergineers: Frederick P. Wiedersum, 
Valley Stream, N. Y. Electrical Comtractor: 
ABC Electrical Contractors, N. Y. C. 

fi A | makes all sizes 

of REPUBLIC ELECTRUNITE E.M.T. easy to install 

ACCURATE STUBS, smooth 
back-to-back and saddle bends, 
are easy to make with a Republic 
Bender, using the helpful 
“INCH-MARKED”® and “GUIDE- 
LINED” features. To cut Republic 
ELECTRUNITE E.M.T., an ordi- 
nary 32-tooth hacksaw will do 
the trick. Why not specify 
Republic on your next job and 
save on installation costs? Re- 
member, the best costs less / 
installed. 

REPUBLIC STEEL 

Worletd Wider Renige 

Of Standard, Stools aul Stool Phodlueé 
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A lot of Republic ELECTRUNITE E.M.T. was installed in 
the new West Islip High School, largest in Suffolk County, 
New York. And regardless of size—34", 1”, or 2”—electri- 
cians found the bending characteristics the same. Smooth, 
uniform bends were made quickly and easily, with no 
costly kinks—thanks to the uniform ductility in every foot. 
And in the larger sizes—like 2”—it eliminated the need for 
elbows and extra fittings, a substantial savings in labor 
and materials. 

You'll like to work with Republic ELECTRUNITE E.M.T. 
There are no threads to cut, no lines to turn. To make 
joints tight, you tighten the E.M.T. coupling or box con- 
nector, not the entire run. Try Republic ELECTRUNITE on 
your next job. Be sure to ask your electrical distributor 
for the E.M.T. that’s “INCH-MARKED” and “GUIDE-LINED”. 
Mail coupon for literature giving complete specifications. 

REPUBLIC STEEL CORPORATION 
STEEL and TUBES DIVISION 
Dept. C-3224-A 
227 East 13 1st Street 
Cleveland 8, Ohio 
Gentlemen: 

Please send me additional information on Republic 
ELECTRUNITE® “INCH-MARKED” E.M.T. 

Name Title 

Company 

Address 

—---—-—---------- 
= 



trained men who have had two or 
three years training and through 
no fault of their own, are unable 
to climb due to a back injury or 
some other type of physical handi- 
cap. Consequently, these men be- 
come proficient in performing un- 
derground work through expe- 
rience.” 

Preformed wire grips 

Under the title ‘Performance 
Record of Preformed Products for 
Line Construction and Mainte- 
nance,” R. E. L. Shirley, field sup- 
ervisor of distribution, Georgia 
Power Co., Atlanta, discussed his 
company’s use of these relatively 
new products. 

“The performance record of pre- 
formed products in my company,” 
he said, “has been excellent. How- 
ever, this material represents a 
relatively new industry. The per- 
iod of general usage of preformed 
items is less than ten years, and 
‘father time’ has not had sufficient 
years to work on them. 

“In this day of rapid advances, 
inventions and improvements, we 
cannot afford nor is it always ad- 
visable to wait until every idea 
and device is thoroughly time test- 
ed. Proper research and laboratory 
testing can analyze and predict to 
a remarkable degree the qualities 
and durability of products. In the 
case of preformed products, we 
must give credit to the manufac- 
turers for making available the re- 
sults of research and laboratory 
testing of their products. 

“The manufacturers, in addition 
to providing much data, have 
shown us most exclusive tests and 
evidence of the excellent perform- 
ance of most of their products. 
Some of these tests were made in 
the laboratories of disinterested 

. parties, such as the Georgia Insti- 
tute of Technology. Our purchase 
of these devices has also been in- 
fluenced by our own testing and 
experience. We have increased our 
usage of these items as experience, 
analysis and judgment indicated. 

Mr. Shirley then described how 
his company was utilizing the pre- 
formed armor rods, line guards, re- 
pair splices, dead end grips, guy 
grip dead ends, armor grip suspen- 
sion units, lashing rods, tension 
splices, etc. 

Cluster mounted banks 

The economic and safety fac- 
tors involved in cluster mounted 
transformer banks and _ single 
transformers at the secondary level 
were discussed in considerable de- 

tail by W. O. Whitt, senior distri- 
bution engineer, Alabama Power 
Co., Birmingham. 

The first cluster mounted trans- 
former specifications were adopted 
by Alabama Power in 1954, Mr. 
Whitt said, and the reason for this 
specification change was not econ- 
omy alone. Over 50 per cent of the 
accidents occurring on overhead 
lines through electrical contact 
have been on transformer installa- 
tions, and safety as well as econ- 
omy has been an important factor 
in the adoption of these new speci- 
fications. Experience with this type 
of installation so far has been good, 
he said. 

Presenting a large number of 
slides showing his company’s dis- 
tribution standards, Mr. Whitt out- 
lined practices on 4 kv common 
neutral systems, both single phase 
and three phase, and on 12 and 
13.2 kv common neutral systems, 
both single phase and three phase. 
(An article adapted from Mr. 
Whitt’s presentation will appear 
next month in ELECTRICAL SOUTH.) 

Motor protection 

A comprehensive analysis of 
various companies’ policies regard- 
ing protection of three-phase 
equipment from single-phase oper- 
ation was presented by Frank E. 
Johnson, Jr., chief operating en- 
gineer, Electric Distribution, New 
Orleans Public Service. 

Member companies of the South- 
eastern Electric Exchange were 
polled by questionnaire to determ- 
ine their operating practices and 
experiences with this problem of 
“‘single-phasing.” Twenty-one com- 
panies replied; all except three of 
these have had damage claims pre- 
sented by customers as a result of 
single phasing, although two of 
these had “very few” claims. Eigh- 
teen of these companies expect the 
customer to provide proper protec- 
tive equipment against single phas- 
ing and resist payment of claims on 
that basis, although three com- 
panies will pay when single plias- 
ing is due to company negligence; 
one of these three companies pays 
up to 50 per cent only. Two 
companies judge each case on its 
own merits. It should be noted here 
that at the present time three- 
element protective relays are avail- 
able only for “industrial” control 
applications and not for hermet- 
ically sealed installations. 

Panel discussion 

The Distribution Committee’s 
meeting was concluded with a 

panel discussion on “Experience 
with new residential distribution 
on rear property lines in high load 
density subdivisions.” Moderator 
of the discussion was P. G. Whit- 
more, general engineer, Ebasco 
Services, Inc., New York City. 

Participants in the panel dis- 
cussion included Frank Edwards, 
distribution design engineer, Duke 
Power Co., Charlotte, N. C.; F. G. 
Hamner, Southern Services, Inc., 
Birmingham; J. A. Lasseter, sys- 
tem distribution engineer, Florida 
Power and Light Co., Miami; R. L. 
Walker, Jr., overhead engineer, 
Virginia Electric and Power Co., 
Richmond; and H. L. Deloney, as- 
sistant chief engineer, Louisiana 
Power and Light Co., New Orleans. 

A considerable difference of 
opinion was brought out in the 
discussion, mainly as to whether 
the added cost of such design 
should not be borne entirely by 
the subdivision developer. And one 
panelist expressed the view that 
such distribution methods should 
be resisted strongly. 

In his opening discussion, Mr. 
Whitmore pointed out that the 
mere moving of conventional con- 
struction from the street to the 
rear property line is not the most 
desirable answer to the problem. 
He then offered the following dis- 
tribution design as a possible so- 
lution to the problem: 

“Run primary laterals, generally 
one wire on a pole-top pin, on 
cross-streets. In each cross-street 
block one pole would carry a street 
light and one pole would be at the 
intersection of the rear property 
line and the cross-street, these lat- 
ter poles would carry a transform- 
er and would serve one half block 
in each direction along the rear 
property line. Size of transformer 
would be whatever is required to 
carry the load. The number of 
transformer installations would re- 
main constant and growth of load 
would be handled by changing out 
transformers. 

“A high strength bare ACSR 
common neutral would extend the 
entire length of the rear property 
lines, so minimizing guying re- 
quirements. The conductor I have 
in mind at this time is MINORCA, 
which has a conductivity of about 
#2 copper and an_e ultimate 
strength of 10,730 lbs. 

“The number. of poles on. the 
rear-property lines to be a mini- 
mum and, as they are not to carry 
primary, to be 30 foot. One limita- 
tion on span length is the desires 

(Continued on page 97) 
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Now one transformer mount fits all poles 

62 to 16 inches in diameter! 

New Hub-Mount* takes all EEl-NEMA Transformers 

3 kva to 167 kva in one, two, three combinations 

Working scale model 

demonstrates 

ease of assembly ! 

3. GROUND ADJUSTMENT. Turning down- 
ward on hex section of turnbuckle bolts ad- 
justs size of Hub-Mount to pole diameter at 
the point of installation. Hub-Mount has only 
four points of adjustment. By adjusting three 
of them on the ground, it is only necessary for 
the lineman to wrench at one point onthe pole. 

6. READY FOR TRANSFORMERS. This 
simple, flexible arrangement accommodates 
all EEI-NEMA transformers from 3 kva to 
167 kva in combinations of one, two or three. 
Hub-Mount’s exclusive design places no reli- 
ance on welds, which work in compression, 
do not govern available strength. 

ELECTRICAL SOUTH for JUNE, 1957 

1. HUB-MOUNT assembly is made up of 1, 
2 or 3 mounting boxes and quarter plates plus 
4 turnbuckle-type bolts. Connecting bolts are 
fabricated from Cor-Ten steel for long service 
life. In tests, Hub-Mount has supported more 
than three times the weight of three 167 kva 
transformers without any visible deformation! 

4. MOUNTING. Hub-Mount is lofted to the 
pole, hung from one lag screw driven into the 
pole at the desired height. This leaves the 
lineman entirely free to complete the installa- 
tion, by connecting open turnbuckle bolt to 
quarter plate. Lineman makes his installation 
from one point on the pole! 

7. WRENCH CLEARANCE. Note wrench clear- 
ance at maximum adjustment on 16 inch 
pole diameter. 

*Patent Pending 

2. GROUND ASSEMBLY. With so few parts, 
assembly is simple, trouble-free. Left hand 
bolt threads and nuts are color-coded to 
speed assembly by eliminating trial and error. 
Hub-Mount’s all steel design eliminates car- 
pentry, periodic maintenance present in pliat- 
form construction. 

5. FINAL ADJUSTMENT. Wrenching down- 
ward on the hex section completes installa- 
tion. When installed, Hub-Mounts work in 
compression, are not loosened by pole shrink- 
age. The weight of the transformers causes 
the Hub-Mount to bind on the pole, thereby 
maintaining a tight grip. 

HUBBARD 

AND COMPANY 

Pittsburgh 1, Pa. 
Chicago, Ill. 
Oakland, Calif. 
Plano, Texas 



Railway power plant 

(Continued from page 41) 

The roofs of both cars are con- 
structed in removable sections for 
easy access to equipment during 
major overhaul. The sides of the 
turbine-generator car and _ the 
diesel generator section of the 
transformer car fold down to pro- 
vide catwalks to facilitate adjust- 
ments and minor repairs. 

Air-conditioned and heated con- 
trol rooms provide comfortable 
working conditions for the oper- 
ator under all ambient tempera- 
tures likely to be encountered dur- 
ing operation. 

-Here is the 5,000-kv railway 
mounted gas-turbine power plant 
in operation at Fort Meade, Md. 

Compressed 

@ A UNIQUE COMBINATION of com- 
pressed air equipment has reduced 
labor and time required in ground- 
ing an electric transmission line to 
a record low. Where customary 
sledgehammer or electric hammer 
methods take a minimum of 15 
minutes to drive a 10-foot ground 

ie 

air equipment for rod-driving 

rod into the earth, a self-propelled 
air compressor, coupled with a 
pneumatic hammer, performs the 
same function in 30 seconds. 

In what is believed to have been 
the first use of a fully pneumatic 
rod-driving technique, Utilities 
Line Construction Co., Inc., Jen- 
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A stake-driver and pneumatic hammer mounted on a Schramm Pneu- 
matractor, a mobile air comouressor, is jockeyed into vosition alongside 
an “H” section pole of newly-completed transmission line. 
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kintown, Pa., employs a Schramm 
Pneumatractor, a_ self-propelled 
air compressor, on which is 
mounted a stake driver and a pneu- 
matic hammer, to ground a 33- 
mile transmission line for a large 
utility company. 

The 115 KVA twin-circuit line 
runs through swampy terrain, re- 
quiring a variety of depths to be 
reached for satisfactory ohm read- 
ings at each ground point. Ground- 
ing, a Federal regulation, prevents 
damage to a transmission line from 
lightning or overpower, either of 
which could burn out operating 
appliances of all consumers on the 
affected line. A good ground-read- 
ing ranges from 15 to 20 ohms, al- 
though as high as 45 ohms is some- 
times acceptable. 

With the pneumatic rod-driving 
technique, the standard operation 
is to drive the tractor up to a steel 
tower leg, or to the pole of an 
“H” section type pole, and spot 
the machine in place by raising 
the stake-driver and setting it 
vertically on the ground. With the 
tractor in position, the first ground 
rod is inserted in the stake-driver’s 
holding device. The latter has been 
modified with a guide bar and 
self-releasing fingers which align 
and hold the rod in position while 
being driven into the ground. 

(Continued on page 104) 
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PLP ARMOR-GRIP 

SUSPENSION UNITS — 

THE ULTIMATE IN 

CONDUCTOR PROTECTION 

The PLP Armor-Grtip Suspension Unit is an en- 
tirely new concept in transmission design. Un- 
like old style bolted clamps that exert concentrat- 
ed clamping stresses, Preformed Armor-Grip 
Suspension Units cradle the conductor in 
neoprene. This protects the conductor, yet 
the Preformed AGSU Rod components firmly 
grip the conductor, distributing the tensile 
load throughout their length. With Preform- 
ed Armor-Grip Suspension Units there are 
no parts to loosen in vibration. Because of 
their smooth contour and large diameter, 
corona emission, radio influence and arc-over 
are minimized. These, plus easier installa- 
tion, are some of the reasons why more 
Utilities are adopting this new type of sus- 
pension. Write for more information today. 
Dept. No. PR5A 

PX-79 
PLP Armor-Grip Suspension Units 
support these 132 KV Cleveland 
Electric Illuminating Company lines. 

{}PRerormep Line Propucts co. 

5349 ST. CLAIR AVENUE ° CLEVELAND 3, OHIO 

Telephone: Cleveland EXpress 1-357] 

Made in accordance with or for use under one or more of the following U. S. Patents: 2,722,393; 2,275,019; 2,587,521; 2,609,653; 2,691,865; other patents pending. 
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Extendible boom head 
on hydraulic derrick 

ANOTHER DERRICK has been added to 
the comprehensive line being manu- 
factured by the J. H. Holan Corp., 
4100 W. 150th St., Cleveland 11, Ohio. 
This one is a two-legged unit with an 
extendible boom head. 

This extendible boom head is a 
double-acting cylinder which ex- 
tends the derrick head an extra five 
feet. This allows for handling longer 
poles than conventional derricks of 
the same size. However, what dis- 
tinguishes this particular derrick— 

\ 

called the Holan Series 6800 power 
derrick with extendible boom head— 
are these features: (1) its ability to 
lift heavy loads in low ranges, (2) 
body-loading up to 4,000 pounds and 
(3) an operating range that permits 
the use of power feed attachments to 
force diggers into the ground. 

With the boom head extended, the 
6800 handles poles up to 75 feet long 
—yet it loses little of its lifting 
capacity. For instance, in a position 
about 10 degrees beyond the vertical, 
capacity without boom head extended 
is 8,000 pounds; with boom head ex- 
tended, capacity is 6,000 pounds. 

Handling heavy loads in low 
ranges is possible because of a unique 
4-cylinder arrangement for moving 
the side legs. Two _ single-acting 
cylinders (auxiliary lift cylinders) 
move the derrick to within 10 de- 
grees of vertical. Then, two double- 
acting cylinders (main lift cylinders) 
take over, giving greater leverage 
where it is needed. 

Both sets of lift cylinders and the 
boom head cylinder are guided by the 
three hydraulic control levers. These 
levers can be located where desired 
—on the rear, in a side compartment 
or in the cab. All piston rods are 
chrome-plated. 
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Notes on new utility equipment 

Like all Holan derricks, this one is 
completely hydraulic. It rises from 
overhead stowage position and swings 
over to within five and a half feet 
of the ground. This not only allows 
for easy threading of the winch, but 
permits use of a digger power feed 
attachment. Thus, the hydraulic pow- 
er and weight of the derrick can be 
employed for forcing a digger into 
hard ground. 

The Series 6800 has the fabricated, 
rectangular side legs introduced by 
Holan when the company came out 
with its Series 6700 bow-legged unit 
last year. Holan claims greater der- 
rick strength and less weight with 
this type of side leg. The bowed 
shape of the derrick, of course, is to 
free the cargo area of obstructions. 
The 6800 is available with or without 
the extendible boom head. 

For additional data, ask for item 
U-601, using the coupon on page 88. 

Three enclosures available 
for printing demand meter 

A NEW PRINTING demand meter 
featuring more impulses per inter- 
val, improved accuracy, and reduced 
maintenance has been announced by 
General Electric’s Meter Department, 
Schenectady 5, N. Y. 

In the PD-55, capacity has been in- 
creased to 1000 impulses per demand 
interval through the use of a high- 
speed motor and gear train mechan- 
ism. 

The printing counter in the new 
meter registers every impulse re- 
ceived up to the maximum of 1000 
per interval at a rate not in excess of 
1% per second. 

Incoming impulses cannot be lost 
during the printing and reset opera- 
tion because of the built-in impulse 

saver. This device stores impulses un- 
til the operation is completed and 
then releases them to the counting 
mechanism. 

Printing and resetting is initiated 
within 0.5% of interval rating and 
there is no accumulative timing 
error with regard to line frequency. 
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The PD-55 is 4% the size and ™% the 
weight of its predecessor, the PD-5, 
and has 3% times the impulse 
capacity. It also has more application 
versatility, because the new meter 
has been augmented with a built-in 
impulse saver, and a choice of three 
standard enclosures — socket-con- 
nected, bottom - connected, and 
switchboard. The _ socket-connected 
and the switchboard models are 
available now while the bottom- 
connected model will be in produc- 
tion soon. 

Circuit ratings for the PD-55 are 
voltages of 120 and 240 and fre- 
quencies of 60 and 50. 

For additional data, ask for item 
U-602, using the coupon on page 88. 

Orangeburg introduces 
new plastic pipe 

ORANGEBURG Manufacturing Co., 
Inc., Orangeburg, N. Y., and Newark, 
Calif., manufacturers of non-metallic 
pipe, has announced that it has com- 
menced production of Orangeburg 
SP Plastic Pipe, manufactured from 
Allied Chemical & Dye Corpora- 
tion’s new-type polyethylene resin, 
and demonstrating working pressures, 
heat resistance, absence of stress 
cracking and resistance to chemicals, 
organic solvents and hydro-carbon 
liquids to a high. degree. 

These properties are ascribed to 
the high molecular weight and struc- 
ture of the polyethylene molecule. 
These new qualities of higher work- 
ing pressures, superior temperature 
resistance and, particularly, the 
absence of stress cracking will great- 
ly expand the acceptance of plastic 
pipe for water service and industrial 
applications. Failure due to environ- 
mental stress cracking is entirely 
overcome in this new pipe. 

To substantiate claims made for 
Orangeburg SP Plastic Pipe, produc- 
tion runs were subjected to exhaus- 
tive long-term laboratory and field 
tests and results far exceeded stand- 
ards prescribed by the industry. It is 
significant to note that slit failure, 
or pin-holing, could not be induced 
in any of the samples on any of the 
tests. 

Although Orangeburg SP Plastic 
Pipe will be made to only standard 
iron pipe size dimensions, because of 
its higher physical properties, it fully 
meets tests requirements of com- 
mercial standard CS197-57 for stand- 
ard wall, 75-pound pressure-rated 
and 100-pound pressure-rated pipe. 

The pipe made from this new type 
polyethylene resin, is available in 
lo” through 2” sizes and carries the 
National Sanitation Foundation ap- 
proval for potable water service. Be- 
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New! T&B floor box receptacle 

MATCHES YOUR CIRCUIT WIRING 

AND THE PLUG ON YOUR EQUIPMENT 

Here's a convenient money saver from T&B.. . 

designed to make the use of many types of recep- 

tacles easier and more readily available. T&B recep- 

tacles (there’s one for every need ) fit all T&B floor 

boxes . . . and they can be changed in a matter 

of minutes should you later install equipment 

which requires a change in receptacles. 

For full information on T&B floor boxes and 

receptacles, contact your T&B distributor today — 

he will show you how to save money on installed 

costs, save time, and safety-ize your job with T&B 

floor box receptacle combinations. 

IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 
The complete line of T & B fittings for conductors and raceways is sold only by 
recognized electrical wholesalers. It's our way of assuring you the service and 
savings of a friendly loca! source. Call him for all your electrical needs. T-510 

THE THOMAS & BETTS CO. 
INCORPORATED 

14 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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ing stronger, it is somewhat less 
flexible than pipe made from con- 
ventional polyethylene. However, it 
retains sufficient flexibility to per- 
mit easy laying in the field and will 
come in coil lengths up to 400 feet. 

For additional data, ask for item 
U-603, using the coupon on page 88. 

Bandage-type treatment 
protects pole ground-line 

K-BAN, A NEw bandage-type treat- 
ment for preventing ground-line rot 
and insect damage to standing poles, 
is now being marketed by Chapman 
Chemical Co., P. O. Box 138, Mem- 
phis 1, Tenn. 

This bandage, which uses penta- 
chlorophenol and sodium fluoride 
preservatives makes’ ground-line 
treatment extremely fast, easy, clean 
and economical. It is far superior to 
conventional methods of ground-line 
treatment used to protect this vital 
pole area. Tests have shown that 40% 
of the strength of a pole 20” in 
diameter is in the outer half inch 
and 68% in the outer inch. 

The K-BAN bandage consists of a 
preservative grease enclosed in an 
envelope of impervious’ thermo- 
plastic coated paper. To apply, the 
bandage is opened to full 24” width 
and wrapped around the pole with 
about 2” protruding above the 
ground-line. Staples hold it in place. 

Only tools required are a shovel to 
excavate around the pole, wire brush 
to remove dirt and damaged wood, 
and a hammer-type staple gun. 

The preservative grease used is 
Chapman Pol-Nu, which contains 
10% pentachlorophenol. Sodium flu- 
oride, a water-soluble preservative, is 
also included to speed the protective 
action on extremely damp poles. 

For additional data, ask for item 
U-604, using the coupon on page 88. 

Contact reduces upkeep 
on load interrupters 

S & C Electric Co., 4435 Ravens- 
wood Ave., Chicago 40, Ill, has just 
announced a new contact, of revolu- 
tionary design, for its Alduti Double- 
break Load Interrupter, to provide 
for long-period maintenance-free use 
at the new higher NEMA short-time 
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requirements which, two years ago, 
were substantially increased. 

Admitting that the best line or sur- 
face contacts, under load and instal- 
lation conditions, in reality acted as 
only point contacts, on either side of 
the blade, S & C has provided twice 
as many contacts. The new contacts 
have 4 superior point contacts, silver- 
to-silver, pre-loaded to a _ precise 
spacing with a tension bar and spacer. 
In addition, the contact pressure 
spring on either side of the knife, has 
a three-point suspension so that the 
contacts are free to rock or roll, if 
there is some misalignment vertically 
or angularly in installation. 

An interesting characteristic of the 
four prominent features of the new 
contact, is the design of the contact 
conductors, in the form of U’s. When 
heavy short circuit currents flow 
through these conductors, the gener- 
ated magnetic force pushes the two 
branches of each U apart, but brings 
an equal and additive attractive force 
between the inner branches of the 
U’s, giving the two contacts much 
heavier grip on the blade during such 
loadings. 

The result of all these design qual- 
ities, along with the self-cleaning 
closing action of the switch, is a set 
of contacts in which burns, pits, and 
welds are minimized. Long life at full 
rating is the prime selling point of 
the new modification of the popular 
interrupting device. 

For additional data, ask for item 
U-605, using the coupon on page 88. 

Off-the-floor mounting 
for network transformers 

A LINE OF “space-miser” network 
transformers that are 20 per cent 
smaller than previous designs has 
been announced by Westinghouse 
Electric Corp., Box 2099, Pittsburgh 
30, Pa. 

Reduced size of the new units per- 
mits savings in cost of vault con- 
struction, and substitution of larger 
ratings in existing locations. Reduced 
height allows off-the-floor mounting 
away from debris and moisture. 

All sharp edges and corners have 
been eliminated by using a curved 
tank of diving-bell design. The new 
design also uses flat, hollow, fin-type 
coolers instead of conventional tubes. 

These features simplify cleaning and 
painting and help reduce corrosion. 

Sealed rolled-flange, welded low- 
voltage bushings are available where 
elimination of gaskets is desired. 
Similar rolled-flange, bolted-on bush- 
ings are available for gasketed appli- 
cations. Both designs’ eliminate 
clamping on porcelain shoulders and 
are highly resistant to mechanical 
shock. 

Improved switch construction and 
shaft packing eliminate alignment 
and leakage problems. The full-width 
terminal chamber is four inches 
wider and two inches deeper, giving 
more working area for connecting 
high-voltage cables. The terminal 
chamber is also lower, permitting 
easy access to high-voltage entrance 
without extreme cable bends. 

The new network transformers are 
available in ratings up to 750 kva. In 
spite of their greatly reduced size, 

the new units retain the important 
ability to carry emergency overloads 
when operating conditions make this 
necessary. 

For additional data, ask for item 
U-606, using the coupon on page 88. 

Safety reel trailer 
handles 1 to 4 reels 

A COMPLETE line of safety ree! 
trailers, including models to handle 
from one to four reels at a time, has 
been introduced by the Ottawa Steel 
Division of L. A. Young Spring & 
Wire Corp., Ottawa, Kansas. 

Multiple reel models with lifting 
capacities of 3500 lbs. per reel, have 
been designed to handle all sizes of 
spools of electric cable. Pickup arms 
lower to 12” above ground, to handle 
spools as small as 24” up to 54” 
diameter without special attach- 
ments. A single reel model has also 
been designed to handle large reels of 
telephone cable. 

Engineered with two thoughts 
foremost in mind, Ottawa Reel Trail- 
ers provide (1) a safe one-man fool- 
proof method of handling reels with- 
out danger or extra expense, and (2) 
a rugged and simple design which 
will withstand years of service. 
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MOLDED CASE CIRCUIT BREAKERS 

I-T-E plug-in mounted “Cordon” Circuit 
q Breakers represent the maximum in flexibility, 

economy and safety. 

Typical switchboard installation of “Cordon” 
Circuit Breakers and large air circuit breakers. 

I-T-E Plug-In Mounted “Cordon” 

Circuit Breakers Have Saved 

Countless Man-Hours 

Plug-in mounting in switchboards provides features and advan- 

tages you get only in this modern, streamlined construction. 

Consider the ease of installation, the time saved in assembling 

switchboards. Consider the flexibility in meeting changing circuit 

conditions, the advantage of being able to change breakers without 

disturbing terminal connections. Consider, too, the added safety 

of concealed terminals with no live parts exposed. When you do, 

you'll specify switchboards with this time-proved method of 

installing molded case circuit breakers. 

I-T-E plug-in molded case circuit breakers are available in ratings 
from 15 to 600 amp, up to 600 volts a-c, 250 volts d-c. Contact gear and approved by Underwriters’ 

your I-I-E representative or leading independent switchboard Laboratories Inc., I-T-E plug-in mounted 

manufacturers for details. Or write I-T-E Circuit Breaker Company, circuit breakers require only two compact 
19th & Hamilton Sts., Philadelphia 30, Pa. mounting blocks for switchboard installation. 

Used for many years in marine switch- 

I-T-E CIRCUIT BREAKER COMPANY 

Small Air Circuit Breaker Division 

In Canada, Eastern Power Devices Ltd. 
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Disc type friction brakes on each 
reel prevent overspin and free wheel- 
ing, and provide controlled friction 
for tension stringing. A _ precision 
tensioning device is also available. 

No lifting is required by the 
operator. Reels are simply rolled in 
between lowered arms and lifted by 

push button controlled electric winch 
(or hand winch when no power is 
available). A hydraulic winch is op- 
tional. 
Human error is eliminated by sim- 

plicity of design and built-in safety 
factors. Electric winch is designed to 
prevent any possibility of overload- 
ing the lifting cable. Reels roll freely, 
with no'possibility of dropping a reel 
from top rails, even if rolled crooked. 
Spindle bars safely lock into place 
with automatic locking ball lock pins. 
Reel shaft cannot slip or jump out of 
place and drop reel while being 
hoisted, even if the operator should 
fail to close bearing caps. Lifting 
arms locked in place in loaded posi- 
tion become part of the side frame, 
for added strength. Front caster and 
jack fully retracts to clear underside 
of frame when in travel position. 

Ottawa Reel Trailers are equipped 
with 12” x 134” electric brakes, tail 
lights, stop and directional lights, 
electrical connector, and trailer hitch 
for operating behind a truck. 

In emergencies one man in a pickup 
can load and t®ansport reels to a 
trouble spot without holding up a 
complete crew. One man can load two 
reels andbe’on his way in less than 
three minutes, or four reels in less 
than ten minutes. 

For additional data, ask for item 
U607, using the coupon on page 88. 

Burndy pocket gauge 
has many applications 

How INGENIOUS contractors and 
plant maintenance men can trans- 
form a small, simple gadget into a 
handy field tool has been demon- 
strated by the diversity of applica- 
tions possible with a pocket gauge 
made by Burndy Corp., Norwalk, 
Conn. 
Known as the Burndy ‘.Wire- 

Mike,” the inexpensive pocket gauge 
gives direct size readings of cable 
from #18 through 2000 Mcm; solid 
wire, from #20 through 4/0; ACSR 
from #6 through 336.4 Mcm; rigid 
conduit and copper pipe from %4 
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through 2%”; and thinwall conduit 
from % through 2”. The Mike is also 
an inside and outside caliper in 
32nd” and has a handy conversion 
table of pipe sizes to inside dimen- 
sions. 

Wire-Mikes are being used for 
checking cable and conduit sizes in 
job warehouses; making a _ similar 
check on installed items, and match- 
ing cable connectors to _ installed 
cable sizes. 

For additional data, ask for item 
U-608, using the coupon on page 88. 

Three-phase transformer 
needs less pole height 

A SMALLER, lighter and more ef- 
ficient three-phase distribution trans- 
former available in ratings 150 kva 
and smaller, 15 kv and below, has 
been announced by Allis-Chalmers 
Manufacturing Co., 938 South 70th 
St., Milwaukee 1, Wis. 

Representing an average reduction 
of 13 inches in height and 22 per cent 
in weight of the former design, the 
new transformer has a three-legged 

wound core, wound to provide all the 
economic advantages of preferred 
oriented steel. 

Low losses and low exciting cur- 
rent are features of the new trans- 
former which, because of its reduced 
size and weight, requires less pole 
height than with the previous de- 
signs. The new transformer is avail- 
able in either conventional or self- 
protecting designs. 

For additional data, ask for item 
U-609, using the coupon on page 88. 

Oil circuit recloser 
shown in color film 

How and why Kyle Type R auto- 
matic oil circuit reclosers provide 
effective electric distribution system 
protection is described in a new 
movie by Line Material Industries, 
McGraw Edison Co., Milwaukee 1, 
Wis. Engineering and design features 
which make Type R reclosers eco- 
nomical as well as effective are ex- 
plained in detail. 

Utility purchasing, engineering, 

and operating personnel should find 
“Recloser Reasoning!” both informa- 
tive and refreshing. A showing of 
the 16 mm, 16-minute, sound and 
color film can be arranged by con- 
tacting a local Line Material repre- 
sentative. 

For additional data, ask for item 
U-610, using the coupon on page 88. 

Parallel groove clamps 
prefilled at factory 

PARALLEL groove clamps prefilled 
at the factory with Contax (oxide in- 
hibiting compound) are now available 
from Jasper. Blackburn Corp., 35 
Madison St., St. Louis 6, Mo. Use of 
the prefilled clamps eliminates the 
uncertainty of whether or not the 
linemen are applying compound to 
connections and conductors. 

Contax, which is liberally applied 
to each groove at the factory, is 
sealed in with a red plastic band un- 
der which is fastened a nylon tear 
string. On the other end of the string 
is a pull tag on which is printed cata- 
log number, wire range and other 
necessary information. 

For additional data, ask for item 
U-611, using the coupon on page 88. 

Ringless meter socket 
has neoprene gasket 

AVAILABILITY of a newly developed 
100-amp ringless meter socket, known 
as the Superior “500”, has been an- 
nounced by Superior Switchboard 
and Devices Co., Canton, Ohio. 

Advanced features claimed for the 
new “500” socket include a deep- 
drawn and flanged one-piece body; a 
neoprene gasket to eliminate the cus- 
tomary metal sealing ring; a massive 
hub, swedged into position as an in- 
tegral part of the box; and consider- 
ably increased wiring space for 
simplified installation. 

Superior Switchboard further 
states that the new “500” is available 
in four- and five-terminal styles, 
lay-in type connectors, accommo- 

dating Nos. 2, 6 and 10 wire simul- 
taneously or up to and including No. 
1/0 wire. The ground lug will take 
two No. 1/0 wires. Surge gap ground- 
ing facilities are standard on all 
500” sockets. 

For additional data, ask for item 
U-612, using the coupon on page 88. 
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Utilities everywhere 

like Pneu-Draulic operators 

ae] Ke) 7 late) PENNSYLVANIA WISCONSIN 

OREGON 

Pneu-Draulic operators offer Utilities many line even when no control power is available 

advantages: @® Mechanically trip-free operation — Fully 

@ Simplicity — Compact design with few mov- 
ing parts. 

@ Eliminates moisture, and corrosion problems 
— Entire system filled with oil containing 
inhibitor which eliminates rust, freezing and 

mechanically trip-free for complete system 
protection. 

@ Available on a wide range of breaker ratings 
— Breakers rated 500 mva and larger use the 
Pneu-Draulic operator as standard equipment. 

? Get details on these and other features of Allis- 
praleetenennan Chalmers breakers. Call your nearby A-C office or 

write Aliis-Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. 

@ Safe emergency closing — Breaker can be 
closed safely at full rated speed onto energized 

$7) 
ALLI

S-CH
ALME

RS 

Pnev-Dravlic is an Allis-Chalmers trademark. 
A. 5205 



with ADDI ET ON industria! Hghting 

“INTENSO” alzak* aluminum floodlights 

Split Second Rear Relamping—No tools needed 

. - No nuts or bolts! Rear lid with lamp opens 

wide for quick, easy access. 

Rifle Like Aiming — after servicing, just flip 

lid down and clamp! Due to impregnated as- 

bestos gasket seal, Unit is now weather-proof. 

Exclusive louver ventilation eliminates conden- 

sation. Aim by looking through peep-sight, then 

The Intenso Alzak* Aluminum mn Sontnt provides airtatensity, lock in position . .. horizontal and vertical lock- 
- trouble-free illumination year re por light complete with 4-ft. ; . ; : : 
pass Available in 18” and 20” etched cr plished reflectars, 20° ing degree calibrations in each unit. 
eee ree Fer 720-1008 or} PS-52 lamps and 
400 watt Mercuzy Vapor lamps. 

balanced MERCURY VAPOR and INCANDESCENT lighting 

FOR ALL TYPES OF HIGH-BAY INSTALLATIONS. vn i in 

PORCELAIN ENAMELED REFLECTORS 

TWIN HIGHLIGHT MOUNTING 

Tf = ; _ ‘ — “AL” SERIES 
Ventilated Neck Non-Ventilated Neck FLEXIBLE FIXTURE 

<7 HANGER UNILETS 

PROCESSED ALUMINUM REFLECTORS bi —=Csé«~Pendantt suspension from a 
vz universal joint enables 20° 

swivel in any direction and . 
assures a plumb position. The 
cushion type provides spring 

shocks and vibrations. 

quality Mee tih ichenced Mercury and Incandescent Light- 

es offers the time-saving APPLETON DISKONECT 

Semen & r 4 = fea 

t 
! 

Ventilated Neck Non-Ventilated Neck ; “ig 7 hg without ee wires 

The correct light for every industrial application — products specifically designed to meet your needs. 
including hazardous locations — backed by the tech- Write for complete information today .. . APPLETON 
nical excellence and experience of APPLETON’S vast — Standard for Better Lighting. 
production facilities assures you of precision lighting © A proprictery term of Aluminum Compeny of Americe 



...¥OU Can See the difference! 

Fewer Rejects ¢ Improved Employee Relations « Extended Safety Records 

“EFU” explosion-proof fluorescent fixtures 

FOR HAZARDOUS LOCATIONS IN GRAIN MILLS, 

REFINERIES, CHEMICAL PLANTS, COLOR PRINTING PLANTS, PHARMACEUTICAL CONCERNS, ETC. 

Relamp from either end of the fixture . . . long 

lamp life, long ballast life without starters . . . 

. APPLETON 

factory seal eliminating external seals normally 

quiet, flickerless operation . . 

required within 18” of arcing devices . . . These 

> S eat Oe ee peer eee ree are quality features which give APPLETON 

Choice of “Pre-Heat,” “Slimline,” or “Rapid Start” ballasts. Designed 
for use with 40-Watt, 48”, T-12, and 85, 90, or 100-Watt, 60”, T-17 
fluorescent lamps. End housings are cast aluminum with line con- 
nections made to a terminal block in the junction chamber. 

“EFU” Explosion-proof fixtures their continu- 

ally growing acceptance in all types of hazard- 

ous industrial applications. 

APPLETON STOCKLITE 

DESIGNED SPECIFICALLY FOR 

CORRECT SHELF AND BIN ILLUMINATION. 

The novel shape cascades light where you 
need it... uniformly . . . from top to bottom 
on both sides of the aisle! 

Spotty, harsh, eye-tiring lighting is a costly 

detriment to maximum efficiency in any stock 

area. Impossible to read numbers and product 

designations mean lost dollars in incorrect re- 

placement part orders of all kinds. APPLETON 

Stocklites are attractive, distinctive, permanent 

fixtures finished entirely in white, vitreous-fired 

porcelain enamel. They are easily installed and 

. . quickly pay 

for themselves by eliminating stock errors due 

extremely corrosion resistant . 

to poor illumination. 

FLOODLIGHTS * REFLECTORS * DIFFUSERS * GROUP LIGHTS * HIGH MOUNTING FIXTURES 

* STAKLIGHTS* WALK LIGHTS* YARD LIGHTS * SERVICE STATION LIGHTS 

APPLETON <a iy, 

Sf a mein Uy 

ELECTRIC COMPANY 
A 



News of the industry 

Alabama, Georgia will 

get 1,000,000-kw plant 

PLANS were announced recently 
for the construction of a large 
steam-electric generating plant, to 
be owned jointly by the Georgia 
Power Company and the Alabama 
Power Company. The new plant, 
which will have a capability of 
1,000,000 kilowatts, will be con- 
structed on the Coosa River, in the 
coal fields of Alabama, in order to 
take advantage of the low-cost 
fuel. The Coosa River location will 
put the plant within easy reach of 
many of Georgia’s largest load cen- 
ters. As a result of improvements 
in transmitting power, it is often 
‘cheaper to bring electricity into 
Georgia over transmission lines 
than to transport coal from distant 
mines. 

The first power installation will 
consist of two units having a 
capability of 250,000 kilowatts 
each. Construction on these two 
units is scheduled to begin during 
the latter part of 1957. The first 
unit is expected to be completed 
in 1960 and the second unit in 1961. 
Two additional units of like size 
are to be installed by the end of 
1963, giving the new plant a total 

edited for Southern readers 

capability of 1,000,000 kilowatts. 
The plant will be built and op- 

erated by the Southern Electric 
Generating Company, which will 
be financed by The Southern 
Company’s investing approximate- 
ly $25,000,000 by 1961 in the com- 
mon stocks of the Georgia and 
Alabama Power Companies which, 
in turn, will invest these funds in 
the common stock of the gener- 
ating company. Additional con- 
struction funds will be obtained by 
the generating company through 
the issuance and sale of debt 
securities. The Georgia Power 
Company and Alabama Power 
Company will share equally in the 
power output of the new plant. 

The Coosa River plant will make 
available a new and economical 
source of electricity to meet the 
future power needs of Georgia and 
Alabama consumers. It is esti- 
mated that the location of the plant 
near the coal deposits will save 
Georgia Power Company between 
three and four million dollars a 
year as compared with the cost of 
building and operating an equiva- 
lent generating capacity. 

H. J. Scholz, chairman of the 
board of Southern Services, Inc., 
the mutually-owned service com- 

TOKEN OF APPRECIATION—Donald S. Kennedy, president of Okla- 
homa Gas and Electric Co., was honored recently by the Oklahoma City 
Chamber of Commerce and Oklahoma’s Governor Raymond Gary when 
he was presented a plaque in appreciation for his many services to 
Oklahoma City, the state of Oklahoma and the electrical industry. With 
the governor (right) are Mr. and Mrs. Kennedy. 
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pany of the Southern Company 
system, is president of the South- 
ern Electric Generating Company. 
J. F. Crist, vice-president of The 
Southern Company, is executive 
vice-president; and J. J. Mc- 
Donough, president of Georgia 
Power Company, and Walter 
Bouldin, executive vice-president 
of Alabama Power Company, are 
vice-presidents of the new com- 
pany. 

AIEE, IRE symposium on 

industrial electronics 

THE SIXTH ANNUAL Industrial 
Electronics Symposium will be 
held at the Morrison Hotel in Chi- 
cago on September 24 and 25. It is 
being sponsored by the American 
Institute of Electrical Engineers 
and the Institute of Radio Engi- 
neers Professional Group on In- 
dustrial Electronics. 

Major subjects of the symposium 
will be the development of trans- 
ducers, other elements of indus- 
trial electronics systems, and inte- 
grated systems for industrial elec- 
tronic control. 

Address inquiries to H. L. Gar- 
barino (AIEE), Armour Research 
Foundation, Illinois Institute of 
Technology, 10 West 35th St., 
Chicago 16, Il. 

Porter acquires 

electrical concern 

H. K. PORTER Company, Inc., has 
announced the acquisition of R. 
Thomas & Sons Company, Inc., 
manufacturers of high voltage and 
other electrical porcelain, in Lis- 
bon, Ohio. The announcement by 
T. M. Evans, Porter’s chairman, 
stated that the Thomas operation 
would be combined. with Porter’s 
Delta-Star Electric Division. 

Mr. Evans stated that Porter .is 
increasing its business in the elec- 
trical equipment division because 
of the attractive growth possibili- 
ties in that field during the next 
five to ten years. 

R. Thomas & Sons Company, 
Inc., are manufacturers of elec- 
trical porcelain used in connection 
with transmission lines, outdoor 
substations, and specialty porcelain 
used by electrical equipment man- 
ufacturers. Sales for the Thomas 
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SYSTEM PRIVATE LINE CHANNELS SERVE THE POWER INDUSTRY 

Above: Pulliam plant of Wisconsin Public Service Corporation. 

At left: The company’s dispatching center at Green Bay, Wisconsin. 

Why Wisconsin Public Service 

gets better communications for less money 

Until a few years ago Wisconsin Public Service 

Corporation provided most of its own communications 

services. But the company was growing fast. As its 

communication needs increased, WPS asked Bell Sys- 

tem engineers to study the overall problem. 

As a result, the power company reached the fol- 

lowing conclusions: 

1. It would cost less to lease Bell ‘System services 

than to carry the charges on current and proposed com- 

munications facilities. 

2. WPS technicians who had always been tied to 

communications assignments could be released for vital 

jobs in generating, transmitting and distributing power. 

3. Expansion would be simpler; equipment would 

be kept up to date. 

1. Telephone transmission would be reliable and 

of high quality. 

Now Wisconsin Public Service has one of the most 

modern communication systems in the power industry. 

The company uses private line telephone for centralized 

load dispatching and private line channels for remote 

metering, protective relay and supervisory control. 

A Bell System representative stands ready to study 

your communications needs—and to work with you 

in developing faster, more efficient communications. 

Just call your Bell Telephone business office. 

BELL TELEPHONE SYSTEM 

PRIVATE LINE TELEPHONE * PRIVATE LINE TELETYPEWRITER * DATA TRANSMISSION SYSTEMS 

CHANNELS FOR: REMOTE METERING AND CONTROL * TELEPHOTOGRAPH * CLOSED CIRCUIT TV 
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INSPECTORS MEETING—This committee, headed 
by Dewey L. Johnson, superintendent of electrical af- 
fairs for the City of Atlanta, has arrangements well 
under way for the annual meeting of the Southern 
Section, IAEI, to be held in Atlanta, Oct. 14-16. In the 
Picture, left to right, are Jason W. Elrod, Ga. Power 
Co.: H. A. Mason, Bussman Fuse Co.; Charles Butler, 
chief electrical inspector, DeKalb County: Robert B. 
Alford, Georgia Public Service Commission; R. E. L. 
Shirley, Georgia Power Co.; Frank H. Benefield, 

Works, as it will be known, are to 
be combined with the national 
sales organization of Delta-Star. H. 
L. Sleeman is vice-president and 
chief engineer at Thomas. 

Induction regulator 

sales discontinued 

THE MANUFACTURE and sale of 
induction regulators has been dis- 
continued by Westinghouse Elec- 
tric Corporation. The announce- 
ment, which was made recently by 
John C. Rissinger, sales manager, 
power transformer department, co- 
incided with the company’s intro- 
duction of a new line of step 
regulators (type URF) in higher 
ratings. 

Mr. Rissinger pointed out that 
recent advances in metallurgy plus 
use of a direct drive Geneva gear 
mechanism for tap changing, had 
resulted in significant reductions 
in contact erosion on Westinghouse 
step regulators. “As a result we 
are now able to provide 1% per 
cent step regulators that are com- 
pletely competitive in the single- 
phase area, 15 kv and below, where 
induction regulators have been 
used in the past. 

“The 1% per cent step regulator 
now available provides a quality 
of service previously obtained only 
with induction regulators that 
were compounded to return volt- 
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age to balance point on each cor- 
rection,” he added. ‘Since the step 
regulator provides this service to 
a utility at a lower cost, we see no 
advantage to our customers in con- 
tinuing to offer the induction 
regulator.” 

Mr. Rissinger said that renewal 
parts and service would continue 
to be available for existing induc- 
tion regulators. 

Pioneer Electric 

forms new company 

FOLLOWING the acquisition by 
Pioneer Electric Ltd. of the con- 
trolling interest in C. T. Electrical 
Controls Ltd., a new company, 
Pioneer Controls Ltd., has been 
formed to carry on the marketing, 
applications engineering and serv- 
icing of all products previously dis- 
tributed under the name C. T. 
Electrical Controls Ltd., including: 
current totalizing breakers and 
service entrance equipment, load 
miser and rate saver demand con- 
trols, and breakers for banked sec- 
ondary distribution. 

In the course of its operations 
Pioneer Controls Ltd., will have 
the benefit of co-ordination of the 
marketing and engineering facili- 
ties of the plants that constitute 
the Pioneer Electric group of com- 
panies. In addition, new controls 
being developed as part of the long 

electrical inspector for Fulton County: Mr. Johnson; 
Joseph Whitner, South Eastern Underwriters Associa- 
tion; C. T. Jones, South Eastern Underwriters Associ- 
ation: Clyde R. Palmer, Union Insulating Co.; and 
Charles Eason, City of Atlanta, Electrical Dept. Also 
serving on the committee, but not in picture are 
Johnnie Sweatte, Georgia Power Co., E. F. Wise, City 
of Atlanta, Electrical Dept.; and Carl W. Evans, 
Electrical South. Sub-committees having specific ar- 
rangement responsibilities have been appointed. 

range research program of Pioneer 
Electric Ltd., will be introduced by 
Pioneer Controls Ltd. 

All branch offices and_ sales 
agencies previously engaged in the 
distribution of C. T. Electrical Con- 
trols now form part of the sales 
and service organization of Pioneer 
Controls Ltd. 

Lightarama displays 

new lighting fixtures 

FOUR SPECIAL trucks recently 
left from the Moe Light plant in 
Fort Atkinson, Wisconsin, for a 
tightly scheduled four-route tour 
of the nation’s top marketing cen- 
ters. The trucks were designated 
by Moe Light as ‘“Lightarama’ 
travelling displays to give as many 
distributors as possible a chance 
to see the company’s new lighting 
fixtures at approximately the 
same time. Each truck was out- 
fitted as a lighting showroom. The 
“Lightarama” travelling display 
got an official send-off in Louis- 
ville when one of the trucks made 
its first public appearance on the 
last day of the Moe Light sales 
meeting. 

The “Lightarama” truck sched- 
ule took the new Moe fixtures to 
distributors all over the United 
States with the exception of the 
West Coast. Distributors there 
were invited to special showings 
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ROYAL 

PVC 

CAPS and CONNECTORS 

ONE-PIECE 
CONNECTO

RS 

Patent Pending 

THE GREATEST ENGINEERING AOVANCE 

IN CAP$ AND CONNECTORS IN YEARS ! 

Here’s a brand new concept in cap and connector engineering, SEE FOR 

so unusual that it’s revolutionizing the industry, so simple that YOURSELF! 
ont Compare the advance-de 
it's fool-proof! sign features of PVC with 

what you've been using. 
All contacts are anchored in unbreakable, chip-proof, crack- ORDER FROM YOUR 

WHOLESALER, or write on 
your company letterhead 

of both caps and connectors creates new standards for ease for a FREE SAMPLE. Once 
sd ad you fry PVC, you'll use 

of wiring, speed, safety and durability. nothing else. 

Simple wiring 
instructions 

on individual 
fact tags 

ELECTRIC; 

a PAWTUCKET, RHODE ISLAND 

eit 

proof vinyl, without screws, eyelets or rivets; the construction 

ROYAL ELECTRIC CORPORATION 
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at Moe’s Los Angeles factory and 
showroom. Moe Light is a division 
of Thomas Industries, Inc., Louis- 
ville, Kentucky. 

Courtesy campaign 

successful in Florida 

THE FLORIDA Power and Light 
Company, of Miami, is intensify- 
ing their courtesy campaign which 
last year won for them the Free- 
dom Foundation Award from Val- 
ley Forge for the most outstanding 
advertising in the nation which 
interpreted and sought to per- 
petuate the American way of life. 

The traffic safety program which 
won praise from Governor Leroy 
Collins quickly spread to Florida 
schools and women’s clubs. Busi- 
ness and civic organizations and 
law enforcement officials displayed 
on their cars and commercial ve- 
hicles two colorful bumper strips 
that read, “In Traffic, As Always, 
DO UNTO OTHERS,” and “Cour- 
tesy Wins Friends for Florida and 
You.” 

The theme of the courtesy cam- 
paign, smiles and observance of 
the golden rule, has been further 
carried out with distribution 
throughout the state of large num- 
bers of pamphlets, decals and 
placards. 

Employees of the Florida Light 
and Power Company have dis- 
tributed their business card carry- 
ing the word “‘smile” in tall red 
letters on the back. This company 
engaged in the business of gen- 
erating electricity has also gener- 
ated millions of “smiles” to cus- 
tomers throughout the state and 

Easy-to-read bumper strips are displayed above by pretty Lynnet Jones 
of Florida Power and Light Co. They have been endorsed by the Florida 
Governor’s Highway Safety Conference, civic clubs, American Legion 
posts and newspapers, 

has won the goodwill of countless 
vacationers and of the communi- 
ties it serves. 

Raybro salesmen 

bend to learn 

THE BASIC fundamental of suc- 
cessful selling has always been a 

thorough knowledge of the prod- 
uct. The fifty-odd outside men of 
Raybro Electric Supplies, Inc., op- 
erating throughout Florida and 
the southern section of Georgia are 
great believers in this funda- 
mental and take advantage of 
every occasion to gain first hand 
knowledge of the many products 
they sell in the electrical field. At 
its branches at Tampa, Jaskson- 
ville, Miami, St. Petersburg, and 
Orlando, the company recently 
completed a series of its regular 
weekly meetings with a tube bend- 
ing contest, offering prizes for the 
best saddle, offset, stud, and back 
to back bends. 

The accompanying photograph 
shows the men of Raybro’s Orlan- 
do branch trying their hands at 
the various bends. Branch Man- 
ager Paul Roulstone (third from 
right), appears to be bending his 
length of tube around a support- 
ing post, which of course, was 
ruled out as being “ineligible” un- 
der code regulations. 

Georgia's McManus 

Plant dedicated 

Gov. MARVIN GRIFFIN and Clif- 
ford B. McManus were principal 
speakers at dedication ceremonies Gaining first-hand knowledge of their products, salesmen of the Orlando 

Branch of Raybro Electric Supplies, Inc., participated in a tube bending 
contest at a recent weekly meeting. Prizes were awarded for best saddle, 
offset, stud, and back to back bends. 

of the Georgia Power Company’s 
Plant McManus near Brunswick 
recently. The 40,000-kilowatt plant 
is a major source of power for the 
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Every Plant has some areas where 

CORROSIVE ATMOSPHERE CREATES CRITICAL HAZARDS LIKE THESE! 
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New Development of 

CORROSION 

RESISTANT ——_ 

LUMINAIRES 

by Westinghouse 
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CUTS LUMINAIRE REPLACEMENT COSTS 

UP 10 15% 

Luminaire fabrication with stainless steel—brass 
and porcelain enamel—proves far more immune 
to vapors — fumes! Outlasts conventional fixtures 
3, 4 and 5 times! 

Astonishing numbers of plants today sustain corro- 
sive atmospheres, that are devastating to ordinary 
luminaires! Authorities say there is erosive con- 
tamination — excessive corrosive steam — virulent 
moisture in the air of virtually every modern man- 
ufacturing operation! 
These conditions, they say . . . ‘‘Ravage materials 

usually used in making most, common, industrial 
luminaires . . . resulting in exorbitant luminaire 
replacements costs! — or, the constant threat of 
short circuits . . . the costliness of corroded sub- 
stance dripping into product-in-process . .. even 
the threat of entire luminaires dropping into ma- 
chinery — onto workers themselves!”’ 
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In order to help avoid this, Westinghouse has now 
developed CORROSION-RESISTANT LUMINAIRES 
— end-plates of nickel-plated brass, stainless steel 
hardware, porcelain-enameled channels and reflec- 
tors, heavy-duty, brass-enclosed lamp-holders—with 
all components as corrosion-free as modern metals 
permit! These materials withstand severest corro- 
sive atmospheres. They create luminaires outlasting 
conventional units 3 to 5 times! And frequently cut 
replacement costs up to as much as 75%! 

Your Westinghouse Lighting Specialist is thor- 
oughly prepared to survey your plant situation to 
recommend squarely whether or not your operation 
would benefit from CORROSION-RESISTANT 
LUMINAIRES. Call him today! You may benefit 
tremendously! J-04413 

you CAN BE SURE...1F ITS 

Westinghouse 



coastal area of Georgia. In addi- 
tion to the speaking program, 
tours of the existing plant and of 
construction work under way on 
a new 75,000-kilowatt unit were 
included. 

C. W. Roberts, vice-president 
and Macon division manager of 
the Georgia Power Company, pre- 
sided at the. exercises. Ray W. 
Whittle, chairman of the Glynn 
County Commission, gave the wel- 
coming address, and John J. Mc- 
Donough, president of the Georgia 
Power Company, introduced 
speakers and guests. Clifford B. 
McManus, III, grandson of the man 
for whom the plant is named, un- 
veiled the dedicatory plaque. 

Mr. McManus is vice-chairman 
of the board of The Southern Com- 
pany and has served as president 
of The Southern Company and of 
the Georgia Power Company. He 
also has served as the Georgia 
Power Company’s superintendent 
of district operations, assistant op- 
erating manager, assistant to the 
president, and vice-president and 
director of operations. 

Elected Southern Company pres- 
ident in 1950, he was named the 
following year as administrator of 
the U. S. Defense Electric Power 
Administration. Mr. McManus was 
elected the Southern Company’s 
vice-chairman of the board early 
this year. 

Southern companies 

win national awards 

NATIONAL first-place trophies in 
the fields of farm electrification 
and in commercial cooking were 

Little Clifford B. McManus, III, unveiled the bronze plaque at dedication 
ceremonies of Georgia Power Company’s Plant McManus at Brunswick. 
Looking on are Mr. McManus, his wife, his mother, and John J. Mc- 
Donough, president of Georgia Power. 

awarded to Georgia Power Com- 
pany at the twenty-third annual 
meeting of the Edison Electric In- 
stitute held recently in Chicago. 

Bud S. Moss, manager of the 
company’s rural division won the 
Frank Watts Award for his efforts 
in research and promotion of the 
installation of electric hover-type 
brooders on poultry farms in the 
Georgia broiler belt during 1956. 

Ralph T. Layfield, Georgia Pow- 
er Company’s commercial cooking 

Receiving first place trophies at Edison Electric Institute’s Annual Sales 
Conference are Georgia Power Company’s Bud S. Moss, left, rural di- 
vision manager, and Ralph T. Layfield, commercial cooking and refrig- 
eration supervisor. R. S. Davis, Jr., sales manager, congratulates them. 

£2 

and refrigeration field supervisor 
received the George A. Hughes 
Award for his activities in increas- 
ing the company’s commercial 
cooking load. 

Alabama Power Company also 
received the Frank Watts award 
for its introduction of electric 
“slab” brooding for baby chicks. 

The Frank Watts Award is given 
annually to three investor-owned 
power companies chosen for out- 
standing accomplishment in en- 
couraging the use of electrically- 
operated farm equipment as a 
means of improving agricultural 
productive efficiency. 

Biglin will represent 

Touch-Plate in South 

KEN P. CRONK, general manager 
of the Touch-Plate Manufacturing 
Corp., Long Beach, Calif., manu- 
facturers of modern low-voltage 
remote “Path of Light Switching”’ 
equipment for residential and 
commercial installations, an- 
nounces the appointment of H. C. 
Biglin, president of H. C. Biglin 
Co., Inc., 177 Harris St., N.W., At- 
lanta, Ga., as district manager, and 
his associates as representatives 
for the states of North Carolina, 
South Carolina, Georgia, Florida, 
Tennessee, Alabama, Mississippi 
and Louisiana. 

Because of their 39 years ex- 
perience in the introduction and 
promotion of specialty lines in the 
Southeast, the Biglin organization 
was selected to better acquaint the 
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End view of new 3-wire duct. Polarizing bar on side of 
duct meets all code requirements for polarization. The duct is 
Underwriters listed, single phase, 3 wire, 120/240 V. 

A BullDog field engineer will gladly point out the many 
advantages of Trol-E-Duct and other BullDog electrical equip- 
ment. You'll find his services most helpful from initial planning 
right down to final installation. 

Big new development in lighting—3-wire Universal Trol-E-Duct! 

BullDog’s new 3-wire Universal Trol-E-Duct™ is literally packed with 
money-making opportunities. It offers twice the load capacity of 2-wire 
systems .. . yet costs no more fo install. It provides a constant circuit 
for night lighting and/or a separate circuit for wall or column recep- 
tacles. It permits the flexibility of staggering lighting circuits and is 
light weight, compact... requires less space than any other 3-wire system. 

Like 2-wire Universal Trol-E-Duct, it is completely flexible. It both feeds 
and supports lights anywhere along its length. Lighting fixtures can be 
connected or disconnected with but a simple twist. You save installation IF IT'S NEW... 1F IT’S DIFFERENT... IF IT’S BETTER... IT’S 

time . . . provide customers with high-quality, flexible lighting they'll 

appreciate for years. BULLDOG 
Get the full story. See your electrical distributor or call a BullDog ELECTRIC PRODUCTS COMPANY 

field engineer. © BEPCO 
A DIVISION OF I-T-E CIRCUIT BREAKER COMPANY 

BullDog Electric Products Co., Detroit 32, Mich. * A Division of I-T-E Circuit Breaker 
Company * Export Division: 13 East 40th St., New York 16, N.Y. * In Canada: BuliDog 
Electric Products Company (Canada), Ltd., 80 Clayson Rd., Toronto 15, Ontario. 

CONSULT THE FOLLOWING SOUTHERN REPRESENTATIVES: 

WILSON ELECTRICAL EQUIPMENT CO. WILSON ELECTRICAL EQUIPMENT CO. STANDARD ELECTRIC MFG. CO. WALKER ELECTRICAL CO., INC. 
2930 Commerce St., P.O. Box 1725 101 E. Maple St. 2401 Federal St., P.O. Box 1138 125 Bennett St.,N.W.,P.0.Box 8,Sta.D 

Houston, Texas San Antonio, Texas Dallas 1, Texas Atlanta, Georgia 



Southeastern Electric Ex- 
change, Personnel Administra- 
tion Section, John Marshall Ho- 
tel, Richmond, Va., July 25-26. 

Illuminating Engineering So- 
ciety, National Technical Con- 
ference, Biltmore Hotel, Atlan- 
ta, Ga., Sept. 9-13, 

Southeastern Electric Ex- 
change, Engineering and Oper- 
ation Section, Atlanta Biltmore 
Hotel, Sept. 19-20. 

Public Utilities Assn. of the 
Virginias, 39th Annual Meeting, 
Greenbrier Hotel, White Sul- 
phur Springs, W. Va., Sept. 20- 
ai, 1067. 

Industrial Electronics Confer- 
ence, 6th Annual Symposium, 
Morrison Hotel, Chicago, IIL, 
Sept. 24-25, 1957. 

Edison Electric Institute, 
Meter and Service Committee, 
Hotel Nicolett, Minneapolis, 
Minn., Sept. 24-26, 1957. 

Edison Electric Institute, 
Electrical Svstems and Equip- 
ment Committee, Cosmopolitan 
Hotel, Denver, Col., Sept. 30- 
Oct. 1, 1957. 

National Assn. of Corrosion 
Engineers, South Central Re- 
gion Meeting, Oklahoma City, 
Okla., Oct. 1-4, 1957. 

International Assn. of Elec- 
trical Leagues, Annual Confer- 
ence, Sheraton-Gibson Hotel, 
Cincinnati, Ohio, Oct. 2-5, 1957. 

American Institute of Elec- 

architects, engineers, electrical 
contractors, electrical jobbers and 
the builders with the many ad- 
vantages the “Touch-Plate” low 
voltage, remote control switching 
system. 

The Biglin organization has resi- 
dent salesmen in all of the above 
states, with branch offices in 
Birmingham, Ala., Jackson, Miss., 
New Orleans, La., Nashville, Tenn., 
Greensboro, N. C., Columbia, S. 
C., and St. Petersburg and Miami, 
Fla., with their main office and 
warehouse in Atlanta. 

In their Atlanta office they have 
a registered electrical engineer 
and three specialty salesmen avail- 
able for’ special assignments 
throughout the territory. All or- 
ders, inquiries pertaining to litera- 
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Dates Ahead 

trical Engineers, Fall General 
Meeting, Chicago, Ill., Oct. 7-11. 

Southern Section, IAEI, An- 
nual Meeting, Dinkler Plaza 
Hotel, Atlanta, Ga., Oct. 14-16, 
1957. 

Georgia Chapter, IAEI, An- 
nual Meeting to be held with 
Southern Section Annual Meet- 
ing, Dinkler Plaza Hotel, At- 
lanta, Ga., Oct. 14-16. Business 
session 4:30 p.m., Oct. 14. 

Southeastern Electric Ex- 
change, Sales Conference, Tut- 
wiler Hotel, Birmingham, Ala., 
Oct. 16-18. 

Florida Assn. of Electrical 
Contractors, Annual Convention 
and Trade Show, Soreno Hotel, 
St. Petersburg, Fla., Oct. 16-19, 
1957. 

Edison Electric Institute, 
Transmission and Distribution 
Committee, Statler Hotel, Bos- 
ton, Mass., Oct. 17-18, 1957. 

Tenth Annual Power Distri- 
bution Conference, University 
of Texas, Austin, Texas, Oct. 
28-30, 1957. 

National Electrical Manufac- 
turers Assn., Annual Meeting, 
Traymore Hotel, Atlantic City, 
N. J., Nov. 11-15, 1957. 

National Electrical Contrac- 
tors Assn., Annual Convention, 
Cincinnati, Ohio, Nov. 13-16. 

American Institute of Elec- 
trical Engineers, Winter Gener- 
al Meeting, New York City, N. 
Y., Jan. 20-24, 1957. 

ture, engineering information and 
jobber franchises should be di- 
rected to the Atlanta office of the 
Biglin Company. 

Natco to build 

third Alabama plant 

Natco Corporation, one of the 
nation’s largest manufacturers of 
structural clay products, has an- 
nounced plans to build a $2,100,000 
plant near Bessemer, Alabama. 
The plant will manufacture clay 
conduit for telephone, light and 
power lines. 

Construction is scheduled to 
start at once and the plant is ex- 
pected to be in operation late this 

year, according to R. A. Shipley, 
Natco president. Devoted to the 
manufacture of conduit, the new 
Alabama plant also will be de- 
signed to make other clay prod- 
ucts. It will be the most highly 
mechanized clay products plant in 
existence. 

The Bessemer location will be 
the third Natco plant in Alabama. 
Besides the Cordova plant, Natco 
makes face brick at North Bir- 
mingham. Nationally, the company 
operates 15 plants in four states 
and also one in Canada, manufac- 
turing a diversified line of both 
structural and non-structural clay 
products. Company headquarters 
are in Pittsburgh. 

Tomic appoints new 

sales representatives 

TWO NEW sales agents have been 
appointed by the Tomic Sales and 
Engineering Co., Detroit manufac- 
turer of electrical fittings, accord- 
ing to a recent announcement by 
Ewing Dale, district sales manager. 

Representing Tomic in North 
and South Carolina will be Wilson 
P. Byrd, of Route 9, Box 519-A, 
Greensboro, North Carolina. 

The South Florida _ territory 
from West Palm Beach to Fort 
Myers will be covered by Qual- 
mann & Puia Associates, 2400 NE 
26th Ave., Ft. Lauderdale, Fla. 

Mell appointed to sell 

Fisher-Pierce products 

THE FISHER-PIERCE Co., Inc., 
manufacturer of photoelectric 
lighting controls, announces the 
appointment of Mell Engineering 
and Sales, Inc., as a new sales 
representative 

Territories of the new repre- 
sentative will include the state of 
Indiana and the city of Louisville, 
Kentucky. The address is Mell 
Engineering and Sales, Inc., P. O. 
Box 885, Lafayette, Indiana. 

Asheville supply 

firm incorporates 

AFTER OPERATING for some twen- 
ty-seven years as a proprietorship, 
the Electric Supply Company of 
Asheville, N. C., an electrical 
wholesale supply firm, has _ in- 
corporated and will operate in the 
future as the Electrical Supply 
Company of Asheville, Inc. 

William Farr, former owner of 
the business, becomes chairman of 
the board, and George Farr will 
serve as president. Other officers 
include Oakley C. Mills, vice-presi- 
dent, and Mildred Horton, secre- 
tary and treasurer. 
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*john E. Artopoeus of Artopoeus-Smith Company, Northern Ohio representatives, one of Smithcratt s nationwide sales-engineer organization. 

Smithcraft fluorescent lighting units are installed in 
thousands of stores, schools, offices and diversified 
interiors from coast to coast. Wherever good lighting 
is important, you'll find. . . 
SMITHCRAFT “America’s Finest Fluorescent Lighting” 

He’s a man who knows lighting from ‘‘installation’’ to ‘‘illumination’’. And 
because ‘‘installation"’ is responsible for a good part of your profit, your Smithcraft 
sales-engineer is ready to work with you to make sure that every feature designed 
by Smithcraft to speed and simplify installation is thoroughly understood and 
utilized. Why not talk to your man from Smithcraft and take advantage of his 
ability and experience .. . you'll find it both informative — and profitable! 

the troffer by Ssnithenaft- 

As an electrical contractor, you know there's a lot more to recessed lighting than 
“‘light''! Installation is what you're interested in, and the Smithcraft patented 
Yoke-Aligner Hanger is typical of the attention that Smithcraft has given this 
problem. Because of this development, Smithcraft Troffers can be installed in far 
less time than usually allotted — no precise measuring is required — levelling 
can be accomplished by simple screwdriver adjustment before or after installation 
is completed! You can sum it up by saying ‘‘you make more profit on Smithcraft 
Troffer installations." Ask the man from Smithcraft! 

Smithenafe —WWERICA'S FINEST FLUORESCENT LIGHTING’? 
= = & &€ S&S 6 A $0, MmAZEC EAE HES BT ES 
Pert eee ew ws ees ee eee ee ee eee eee 

PLEASE ATTACH TO YOUR BUSINESS LETTERHEAD and mail to 

Smithenaft- \\GHTING, CHELSEA 50, MASS. 

NAME _ 

ee . _ CO. 

ADDRESS CITY _ 

0 Please send me the monthly publication, ‘‘Light Side of the News’’, so that | can keep in touch 
with the latest trends in lighting. 

C) Please send me the “TROFFER HANDBOOK’: 
() Please send me the complete SMITHCRAFT CATALOG, containing data on America’s Finest 

Fluorescent Equipment. 



about people 

D. W. Goodwin 

L. M. Grawemeyer, vice-president 
in charge of sales for the Illuminating 
Division of The Miller Company has 
announced the appointment of sev- 
eral new sales representatives in the 
southern territory. 

Olin R. Wood has been named 
representative for North Florida and 
South Georgia and will work jointly 
with Furna E. Lott who has repre- 
sented Miller in Florida for a number 
of years. Mr: Wood was previously 
with the General Electric Supply 

tha 

J. G. McDonald Olin R. Wood 

Company and attended Florida State 
University. 

Appointed sales representative in 
Alabama is James G. Terry, who joins 
Miller from Matthews Electrical Sup- 
ply Co. He was previously employed 
by Alabama Power Co. Mr. Terry at- 
tended Alabama Polytechnic Insti- 
tute and Howard College. 

Donald W. Goodwin will represent 
Miller in the Washington, D. C., area, 
succeeding Crawford Maddox who is 
retiring. Mr. Goodwin has been as- 

sociated with Havens Electric Co., 
Albany, N. Y., and with General 
Electric in Schenectady, N. Y. He at- 
tended Rensselaer Polytechnic Insti- 
tute and received his degree in elec- 
trical engineering. 

Representing Miller in Kansas, 
Western Missouri and Ottawa county 
in Oklahoma will be J. Gordon Mc- 
Donald for the Thorsell Lighting and 
Equipment Company. Mr. McDonald 
was previously with Graybar Electric 
Company and Devine Inc. He at- 
tended New Mexico Military Institute 
and was graduated from Kansas Uni- 
versity. 

Nomination of Walter J. Barrett, 
New Jersey Bell Telephone Company 
engineer, to be president of the 
American Institute of Electrical En- 
gineers, and of five vice-presidents 
and three directors was recently an- 
nounced. Robert W. Oetinger, execu- 
tive assistant, Duke Power Co., 
Charlotte, N. C., was among those 
nominated to the position of vice- 
president. 

E. B. Thompson, sales manager of 
Fasco Industries, Inc., announces the 
appointment of a new sales repre- 
sentative for the sale of Fasco fans, 
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advanced recessed 

lighting by ATLITE 

Superior lighting design and construction plus low 

cost make Atlite the value line in recessed fixtures. 

Six Glass Designs 

Seven Finishes — Chrome... Copper... Brass... White...Grey 
Satin Aluminum Anodized...Satin Black Anodized 

Send for NEW ILLUSTRATED CATALOG of the complete ATLITE line. 

ATLAS ELECTRIC PRODUCTS CO. 327 Ten Eyck St, Brooklyn 6, N.Y. 
“The Line With Light Appea 
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bathroom and kitchen’ ventilators 
and hoods: The Meyer-Orens Com- 
pany, 2732 N.W., 7th Street, Miami, 
Fla., will cover the Florida area. 
Alan Meyer and Perry Orens have 
been selling Fasco products for the 
past 10 years with a northern repre- 
sentative, but will now concentrate 
on Florida exclusively. 

James P. Willson recently has been 
named general superintendent of 
Transmission and Distribution for 
Houston Lighting and Power Co., re- 
placing James O. Bannahan who re- 
tired late last year after serving more 
than 30 years in that capacity. 

Mr. Willson, born in Paducah, 
Kentucky, and educated in St. Louis, 
Missouri, soon moved to Texas. He 
joined Houston Lighting and Power 
in 1911 as a member of the company’s 

James P. Willson 

Underground Distribution Depart- 
ment. By 1920 he was foreman of that 
department, and in 1934 he was ap- 
pointed Underground Distribution 
superintendent. In 1954, Mr. Willson 
advanced to assistant general super- 
intendent of Transmission and Dis- 
tribution, a position he held until his 
most recent promotion. 

M. F. Beisber, director of market 
research and distribution for Line 
Material Industries, has been ap- 
pointed marketing consultant of Mc- 
Graw-Edison Co., according to an an- 
nouncement by Max McGraw, presi- 
dent. 

Mr. 
position with Line Material while 
serving other divisions of the parent 
organization. McGraw-Edison has 15 
divisions manufacturing diversified 
products for homes, industry, and 
commerce. 

Beisber joined Line Material in 
1934 and has served successively in 
positions of field engineer, district 
sales manager, apparatus specialist, 
and manager of transformer sales. In 
1950, he was appointed manager of 
marketing, and in 1955, director of 
market research and_ distribution. 

Beisber will continue in his 
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M. F. Beisber 

Beisber is a mechanical engineering 
graduate of Armour Institute of 
Technology, now Illinois Institute of 
Technology. 

Charles C. Warne, Jr. has been ap- 
pointed vice-president in charge of 
sales of Hubbard and Company’s 
electrical materials and aluminum 
products. Mr. Warne has been vice- 
president and general manager of the 
company’s aluminum products sales 
and manufacturing operations since 
1950. 

Mr. Warne joined the company in 
1936. He served successively as sales 
engineer, assistant sales manager, and 
manager of street lighting sales, prior 
to heading the aluminum products 
operations. He is a graduate of Dart- 
mouth College. 

Donald B. Burland has been pro- 
moted from methods engineer to 
production manager of electrical ma- 

Charles C. Warne, Jr. 

terials and aluminum products manu- 
facturing in the company’s Pitts- 
burgh plants. A University of Pitts- 
burgh graduate in mechanical engi- 
neering, Mr. Burland formerly was 
affiliated with Methods Engineering 
Council and American Bridge Divi- 
sion of U. S. Steel Corporation. He 
joined Hubbard in 1954. 

perrick Gtretches" 

JH. HOLAN coRPoRATION 

OTHER PLANTS: GRIFFIN. GA 

4100 West 150th Street 
To J. H. Holan Corporation 

Cleveland 11, Ohio 

TO HANDLE 

LONG POLES 

Holan’s new Series 6800 
Derrick with Extendible 
Boom Head has double- 
acting cylinder which 
extends derrick head an 
extra five feet... from 
23 feet to 28 feet. 
Derrick lifts heavy 
loads in low ranges 
--. comes low enough 
to power feed dig- 
gers. Body-loading 
capacity: 4,000 

gp 4100 WEST 150TH STREET 
® creveLand 11. on10 

; PHOENIX, ARIZONA; 
BRANTFORD. ONTARIO 

Please send me complete technical information about Holan’'s Series 6800 Power Derrick. 
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806 Peachtree St., N.E. 

Atlanta 8, Ga. 

Gentlemen: 

Please send me additional information on items mentioned in this 

issue of Electrical South. | have listed the key numbers of these 

items at right. 

(Print Plainly) 

Company 

Address 

[] Enter my subscription to ELECTRICAL SOUTH and bill me at the special rate of three years for $3.00 

FOR MORE INFORMATION—Use this handy return request additional information on utility products, 
coupon for requesting additional information on prod- pages 68-72: new electrical products, pages 91-94; 
ucts listed or bulletins announced. Be sure to give or free bulletins, pages 95-96. Write in item num- 
your firm name and your position or title. You may bers in coupon spaces above. 

SOUTHERN 

SHAL-0-LITE LUMINAIRE 

This shallow luminaire may be used as an 
individual unit, in continuous rows, or arranged in 

various patterns. When surface mounted, the 
plastic side panels of ribbed, polished diffusing polystyrene 

illuminate the adjacent ceiling. The white translucent 
louver of molded 54” cubicles provides 42-degree 

shielding lengthwise and crosswise. 

Available in two, four, or six lamp luminaries with 
Rapid start, Slimline, or starter type ballasts. 

Remember, specify and satisfy with SOUTHERN 
fluorescent fixtures. 

SOUTHERN LIGHTING MFG. CO. 
502 ELWELL ST. ORLANDO, FLORIDA 
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Harllee Branch, Jr., president of 
the Southern Co., is the subject of an 
illustrated two-page profile in the 
May issue of Fortune magazine. Ac- 
companying the article is a full-page 
charcoal drawing of Branch by Artist 
Miriam Troop. 

Tersely entitled “Branch of South- 
ern Co.,” the Fortune sketch de- 
scribes him as “a lawyer by profes- 
sion, an orator by inclination, and a 
devoted worrier about the encroach- 
ment of government on the utility 
industry ....a man who believes 
in causes, and finds many causes to 
believe in.” 

In addition to earlier biographical 
information of an incisive nature, the 
article outlines Branch’s initial asso- 
ciation with the Georgia Power Co., 
his somewhat meteoric rise to its 
presidency, and his most recent top- 
post appointment in the Southern Co. 

Richard W. Morefield of General 
Electric’s Assemblies and Compon- 
ents Sales organization has been 
elected president of the Texas Elec- 
trical Association, Inc., it was an- 
nounced recently. Prior to his elec- 
tion, Mr. Morefield served on the 
Association’s Board of Directors in 
both 1955 and 1956. 

Mr. Morefield joined General Elec- 
tric in 1948 as a member of the Test 
Engineering Program. He has been 
Assemblies and Components Sales 

Richard W. Morefield 

representative in Houston, Texas, for 
over six years. He is a 1948 graduate 
of Virginia Polytechnic Institute in 
Blackburg, Virginia, with a B.S. de- 
gree in electrical engineering. 

Thomas F. Peterson, president of 
Preformed Line Products Co., Cleve- 
land 3, Ohio, has announced the fol- 
lowing appointments: 

Albert Bonds becomes vice-presi- 
dent, operations. He was formerly 
vice-president, finance, later joined 
Preformed Line Products as general 
manager and treasurer. Previously, 
he was with The American Steel & 
Wire Company in engineering and 
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Jon R. Ruhlman 

administrative capacities. In his new 
position, Mr. Bonds will supervise 
the purchasing and production op- 
erations of both the Cleveland and 
Palo Alto, California plants. 

Jon R. Ruhlman, who becomes 
vice-president, research and _ engi- 
neering, holds a B.S. degree in 
aeronautical engineering from Pur- 
due University and an M.S. from the 
University of Colorado. While pur- 
suing his masters degree, he majored 
in structures and vibrations and 
worked as an instructor of mechan- 
ical vibrations. He joined the re- 
search staff of the Cleveland Pneu- 
matic Tool Co., working on experi- 
mental and analytical studies of 
dynamic structural problems as- 
sociated with aircraft landing gear 
design. Mr. Ruhlman joined Pre- 
formed Line Products Co. in 1952. 
He will continue over-all direction of 
the research and engineering func- 
tions. 

Paul A. Henderson, who assumes 
the position of treasurer received a 
B.A. degree (Economics) from Hiram 
College and an M.S. in Business Ad- 
ministration from Wharton School of 
Finance and Commerce. He was a 
financial analyst with Provident 
Trust Co., Philadelphia and later be- 
came a senior security analyst with 
the National City Bank of Cleveland, 
and in 1954, joined Preformed Line 
Products as assistant to the presi- 
dent. 

New assignments for four salesmen 
in the Tampa area have been an- 
nounced by Milton O. Hollis, execu- 
tive vice-president of Raybro Elec- 
tric Supplies, Inc. James N. Wood, 
former inside salesman, has been 
named as outside industrial salesman. 
William Perez, outside salesman 
formerly handling the local Tampa 
area, is now assigned to the territory 
embracing Dade City, Brooksville, 
Clearwater, Dunedin, and Tarpon 
Springs. 

Daniel P. Donohue, formerly han- 
dling merchandise sales for the over- 
all Tampa territory, now has appli- 
ance sales for Tampa-proper, plus 
merchandise and supply sales in 
Anna Maria, Bradenton, Bradenton 

Albert Bonds Paul A. Henderson 

Beach, Manatee, and Oneco. Joseph 
L. Whitehead, former supply les- 
man for the Fort Myers, Na 
Punta Gorda, and 
has been placed in charge of the 
company’s Tampa warehouse. 

Sarasota are: 

The retirement of J. J. Madden, 
sales manager, Paranite Wire and 
Cable Division of Essex Wire Cor- 
poration, has been announced by W. 
J. Shea, executive vice-president, Es- 
sex Wire Corp 

Mr. Madden has been associated 
with the Paranite Division, manufac- 
turers of building wire and power 
cable, for the past thirteen years. He 
has served in various manufacturing 
and sales capacities, assuming the 
duties of sales manager of the Para- 
nite Division in 1944. Before joining 
Essex, Mr. Madden was affiliated 
with manufacturers of related lines 
of electrical construction materials in 
Cleveland, South Bend, and Aurora, 
Illinois. 

O. W. Andersen, assistant sales 
manager since 1954, has been named 
to succeed Mr. Madden as sales man- 
ager. 

T. F. Hammer, president and gen- 
eral manager of the Malleable Iron 
Fittings Co., Brantford, Conn., has 
announced the following promotions: 

Gustaf R. Young, general superin- 
tendent since 1954, has been pro- 
moted to the position of director of 
manufacturing operations. Mr. Young 
came to Malleable Iron Fittings Com- 
pany in 1940. He was previously as- 
sociated with Empire Steel Castings, 
Inc., the Reading Iron Co., and 
United States Rubber Co. Before 
entering the manufacturing field he 
was engaged in research for Com- 
stock & Wescott, Inc. 

Ogden W. Sutro, formerly assistant 
to the president on sales matters, has 
been promoted to the position of 
director of sales and marketing. Mr. 
Sutro joined the M.I.F. organization 
in 1948, in the Pole Line Hardware 
Division. His previous experience 
included sales, engineering and 
managerial positions in the steel and 
construction industries. 
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Technical books 

TV trouble shooting 

Published by Coyne Electrical 
School, Chicago, Ill.; released 
through Howard W. Sams & Co., 
Inc., 2201 East 46th St., Indianap- 
olis 5, Ind., 299 pages, illustrated. 
Price, $3.95. 

“Pin Point TV Troubles in 10 
Minutes” describes a unique sys- 
tem for locating television receiver 
troubles. Through the use of this 
system, it is possible to analyze 
over 700 troubles which may cause 
70 basic types of faulty pictures. 
Simple check charts, along with 
cross references allow rapid, ac- 
curate location of the most prob- 
able causes for each picture symp- 
tom. 

Explanations of circuits and de- 
signs used in the majority of all 
television receivers produced since 
1953 accompany the tables of 
symptoms and causes. Illustrated 
and described are methods for 
checking performance of various 

‘parts or components as well as pre- 
cautions to be observed when mak- 

for the electrical man 

ing tests and replacements. Also 
included are instructions for some 
of the more troublesome service 
adjustments. 

The book deals primarily with 
trouble location and_ correction 
rather than with principles and 
theory. Anyone who understands 
proper adjustment of all the usual 
operator’s and chassis controls; and 
also the use of common service 
instruments will find this book 
extremely valuable. 

The system described in this 
handbook will cover the great ma- 
jority of difficulties, both simple 
and complex which dailv confront 
the service technician. 

Engineering relations 

By Daniel W. Mead and Joseph 
Reid, Akerman. Published by Mc- 
Graw-Hill Book Co., 330 W. 42nd 
St., New York 36, N. Y. 426 pages. 
Price, $7.00. 

The third edition of ‘‘Contracts, 

TOMIC Cable Connectors 

i lei 

© Do More Jobs . oe 

© Handle More Cable . 

. Sizes THAN ANY OTHERs 

CONNECTORS 

..and Tomic Cable Connectors are 
as easy to install as they are versa- 
tile! They‘re installed from the out- 
side or inside of the box—no locknuts 
to lose or fumble with—do the job 
easier, quicker, better. And Tomic’s 
No. 100 is fast becoming America’s 
most popular Cord Connector. 

No. 100 Romex Connector for 
Ya" K.O. 

No. 200 Service Entrance and 
Range Connector for %4” K.O. 

Distributed Through Wholesalers Only a 

PATENT NO 
2097695 4 
2419426 

SUPLE ~ slips in from outside 
QUICK — installed in 19 sovends, 

DEPENDABLE | 7719 contacts, BLE ~ can not shake leese. 
All Orders Ship Ped Within 24 Hours 

TOMIC SALES & ENGINEERING CO. 
Originators and Manufacturers of Famous TAP-ON Fittings 

20000 SHERWOOD AVENUE 7 DETROIT 34, MICHIGAN 
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Specifications, and Engineering 
Relations” is a complete revision 
of the original work. While the 
major emphasis is on law, con- 
tracts, and specifications, many 
other subjects are covered. Stress 
is placed on the use of good Eng- 
lish, with special attention to the 
writing of technical reports and 
business letters. 

The _ specifications section is 
based on material currently used 
by architects and consulting engi- 
neers. More emphasis is placed up- 
on the methods to be followed in 
preparing specifications than on 
the detailed description of methods 
and processes, A complete set of 
specifications is included as an ap- 
pendix; another appendix lists or- 
ganizations which publish stand- 
ard specifications. 

Costs of city growth 

By Walter Isard and Robert 
Coughlin. Published by the Feder- 
ul Reserve Bank of Boston and the 
American Institute of Planners; 
released through Chandler-Davis 
Publishing Co., Box 231, Welles- 
ley 81, Mass., 112 pages, illustrated. 
Price $5.00. 

Utility companies and_ public 
works engineers who must relate 
their facilities to other vital com- 
munity costs will find a valuable 
aid in the new book “Municipal 
Costs and Revenues Resulting 
from Community Growth. 

In a logical and careful “build- 
ing-block” procedure the authors 
examine new industrial and resi- 
dential growth in terms of required 
community and utility services. 
Messrs. Isard and Coughlin spent 
a year compiling their figures for 
the book and then editing it for 
the easiest possible use. The pro- 
ject started when officials of the 
Federal Reserve Bank of Boston 
commissioned Isard to do a study 
for them which they could distrib- 
ute as a service to member banks 
and other interested agencies and 
businesses. 

The basic purpose of the study 
is to describe and demonstrate the 
process for determining costs and 
revenues related to new growth— 
and this process is the heart of the 
book. Not only do the authors 
carefully set forth a step-by-step 
procedure, they have also incor- 
porated an example of how the 
system works through an exam- 
ination of a hypothetical commun- 
ity in the New England region. 

There are over 100 tables and 
charts. Some illustrate methods for 
extracting information; some are 
patterns to be followed; others 
are basically factual in purpose. 
Where local community data is not 
available, material from this book 
can be readily adapted to make 
accurate estimates. 
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New products 

Lampholder has radiating fins 
for maximum heat dissipation 

THE NEW PAR-64, 500 watt sealed 
beam lamp holder is now available 
from Steber Manufacturing Co., 
Broadview, Ill. The entire unit is 
constructed of cast aluminum with 
heat radiating fins for maximum dis- 
sipation of heat. 

This new unit is equipped with 
weather-proof universal joint and 
built-in aiming clip. Mounting area is 
threaded 34” and furnished with lock- 

nut. A variation is available with 
4” inside thread in mounting arm 
and includes %” threaded nipple to 
permit installation on Steberlite cast 
aluminum fittings having 4%” thread- 
ed openings. A second variation is 
provided with water-tight connector 
to accommodate 16/2 or 16/3 cable. A 
special group of fittings with %4” 
tapped openings is available including 
a parapet mounting flange. 

For additional data, ask for item 
P-613, using the coupon on page 88. 

Translucent acoustical sheet 
gives reflection-free light 

DEVELOPMENT of a new plastic 
laminate, which for the first time 
successfully combines efficient acous- 
tical properties with quality illumina- 

tion characteristics, has been an- 
nounced by Contrex Company of 
Chelsea 50, Mass. 

This new acoustical and lighting 
advancement, called ‘“Soundsheet” 
translucent acoustical element, is de- 
signed for use in over-all lighting 
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systems, and can be effectively used 
with most wall-to-wall or area light- 
ing systems now in existence or in 
the planning stage. 

Acoustically, more-balanced sound 
absorption at low frequencies than 
the average of commonly used types 
of acoustical treatment, and good ab- 
sorption at the higher frequencies is 
provided. According to independent 
tests of corrugated Soundsheet, made 
with a 10” cavity depth behind 
Soundsheet, the noise reduction co- 
efficient is 0.70. 

As a light diffusing medium, 
Soundsheet’s light transmission ap- 
proximates that of most illumination 
sheeting now used in over-all lighting 
systems. Quality illumination offers 
softly diffused lighting free of 
shadows and reflections. 

Soundsheet is produced in flat and 
corrugated sheets. It can be used 
when framed or under tension in the 
flat sheet form, or can be installed 
in standard “H” tracks on normal 
spacing when corrugated. Available 
in standard widths and easy to in- 
stall, low cost Soundsheet supple- 
ments or replaces other acoustical 
treatments. Soundsheet harmonizes 
with any of today’s architectural con- 
cepts, and is washable, thus little 
maintenance is necessary. 

For additional data, ask for item 
P-614, using the coupon on page 88. 

Fan and light combination 
for bathroom, small kitchen 

A COMBINATION fixture which pro- 
vides both ventilation and illumina- 
tion for bathrooms or small kitchens 
is now available from Berns Air King 
Corp., 3050 N. Rockwell St., Chicago 
18, Ill. 

Not only does the unit cost less 
than two separate fixtures, but it 
requires no more installation time 
than for the fan or light itself. Ven- 
tilation is provided by a 6” pressure 
blower blade and heavy duty mois- 
ture-resistant motor and is designed 
to operate quietly and efficiently 
the most adverse conditions. 
Two concave glass diffuser lenses 

insure even, glare-free light from the 
unit’s two 60-watt bulbs. The dif- 
fuser lenses and triple chrome 
plated frame and grill will stay 
sparkling clean for years and are 
smartly styled so as to complement 
the modern bathroom and kitchen. 

Exclusive in the unit’s design are 
pressure wire springs which allow the 
entire frame to snap out and hang 
free for easy cleaning and bulb chang- 
ing. These springs also eilminate grill 
vibration when the fan is in use. 
The new Berns Air King fixture fits 
between joists and can be used for 

either vertical or horizontal exhaust 
with a 4” round duct. Fan and light 
can also be connected to separate 
switches for individual operation. 

For additional data, ask for item 
P-615, using the coupon on page 88. 

Drive and motor isolated 
in belt drive duct fans 

PEERLESS belt drive duct fans are 
well suited for paint spray booths, 
industrial ventilation and air exhaust. 
They have standard duct size diam- 
eters. A wide selection of air capac- 
ities is available from the manufac- 
turer, Peerless Electric Co., 1401 W. 
Market St., St. Warren, Ohio. 

The drive and motor are complete- 
ly isolated from the air steam in this 
type of fan so that contaminated air 

will not damage them. The unit can 
be mounted in any position because of 
the total ball bearing construction. 
Blades are non-sparking, heavy cast 
aluminum which permits the safe 
handling of explosive or volatile 
gasses. 

Single or three phase motors at 
standard voltages and frequencies are 
furnished with these units. 

For additional data, ask for item 
P-616, using the coupon on page 88. 

High and low potential 
metal surface raceway 

A NEW METAL surface raceway de- 
signed to carry both high and low 
potential conductors in a single run 
has just been introduced by the Na- 
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LOUVER? 

¢ Air-Guide Louvers direct heat away 
from wall, decrease wall smudge... ins 
crease active heat thrown directly into 
the room instead of wasting it on walls. 
e Safety Mesh Grille allows easy heat 
passage but excludes little fingers, prying 
objects. Detaches easily for cleaning. 
e Guaranteed 10 years against burnout 
of heating element. No service calls on 
Martin Heaters! They’re TROUBLE-FREE! 
¢ One Knob Thermostat and Switch. 
Heavy duty model. Gives accurate 
temperature control. Ceramic chimneys 
circulate warm air efficiently. 

Martin Automatic Electric Wall Heaters 
are designed for easy installation, keep- 
ing profit margins high. Trouble-free 
engineering means no call-backs for re- 
pair. Double-action heating radiates 
infra-red rays directly into room. Natural 
circulation gives quick, even heat. Write 
for descriptive folder. 

Martin Stamping & Stove Co. 
Huntsville, Alabama 

Makers of Electric Automatic Baseboard Panels, 
Automatic Portable Heaters, Recessed Bath 
Heaters, Floor Furnaces, Ceiling Cable. 

tional Electric Products Corp., Gate- 
way Center, Pittsburgh, Pa. 

Descriptively named, the product is 
called Twinduct. “Now for the first 
time,” according to W. W. Brewer, 
manager of raceway and wireway 
sales, “an electrical contractor can in- 
stall one raceway system to service 
both high and low potential equip- 
ment. Naturally, this type of installa- 
tion is more flexible and economical 
when a dual service is required.” 

Twinduct offers two separate 2 x 2 
raceways with a single screw-on cov- 
er and incorporates the “lay-in no 
fishing” principal of wiring. Because 
of the design of Twinduct, a maxi- 
mum amount of unobstructed space is 
retained inside the raceway for in- 
stallation of conductors. This feature 
is made possible by a patented bridge 
which retains wires during installa- 
tion, securely holds the capping, and 
serves as the method of installing 
service advices in the raceways. 

Covers are available to adapt to 
any manufacturer’s approved outlet 
devices up to 20 amp. capacity. With- 
out devices, the Twinduct system be- 
comes an economical and efficient 
feeder duct. 

For additional data, ask for item 
P-617, using the coupon on page 88. 

Recessed fluorescent 
aluminum troffer 

A NEW ONE-LAMP aluminum trof- 
fer, clean and pleasing in appearance, 
has been developed by Smithcraft 

Lighting, 217 Everett Ave., Chelsea, 
Mass., to provide low-bright comfort 
in a high-level fluorescent lighting 
unit. 

Smithcraft’s new unit features an- 
odized aluminum parabolic reflecting 
surfaces that furnish the degree of 
control so important in today’s high- 
intensity lighting. Light is directed at 
the work, not at the eye. Mounted 

individually or in rows, the Smith- 
craft one-lamp aluminum troffer al- 
lows no break in its line of light, as 
there are no interruptions or end-of- 
fixture cross members. 

Installation costs of Smithcraft’s 
aluminum troffer are minimized as 
there are no supporting yokes to in- 
stall. The troffer housing is positioned 
on ceiling supporting members by 
hanging devices attached to the fix- 
ture at Smithcraft’s factory. 

Wiring of the new unit is fast and 
easy. The troffer housing encloses 
ballast and all wiring accessories, in- 
cluding lampholders, and forms a 
wire-way for continuous mounting. 
It provides shielding of 45 degrees by 
45 degrees. 

For additiciat data, ask for item 
P-618, using the coupon on page 88 

Outdoor lighting fixtures, 
life-time aluminum posts 

HIGHLIGHTING the new line of out- 
door lighting fixtures manufactured 
by Moe Light Division, Thomas In- 
dustries, Inc., 410 S. Third St., Louis- 
ville 2, Ky., is a complete selection 
of wall brackets, ceiling lanterns and 
post lights, finely styled in either 
traditional or contemporary design. 
The most complete selection Moe has 

g 

ever had to offer, this new line gives 
the dealer his choice among all styles 
at all prices. Especially featured in 
this new and exciting group are 
transitional lanterns which go equally 
well with any style home. These lan- 
terns are designed with a pleasing 
combination of traditional old-world 
charm and elegant contemporary 
lines. 
Many of these fixtures are avail- 

able in polished solid brass, black on 
aluminum, or antique solid copper. 
Among the traditional designs is an 
authentically reproduced black and 
brass coach lamp, a handsome match- 
ing set of ceiling light, wall bracket 
and post lantern, and a charming 
rendition of an old English lamp done 
in gleaming polished brass with 
crystal clear beveled glass. Highly- 
styled, smart fixtures with a con- 
temporary flair are available in ceil- 
ing lights, wall brackets and post 
lanterns and can be mixed and 
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For all conductor types — Use 

K E A R mM E Y Compression 

ee 

SPLICING SLEEVES 

properly designed, fully tested, 

service proven—fully dependable 

ACSR—Tension Sleeves. Coordinated short steel sleeve 
for splicing the core 
and long aluminum 
outer sleeve develop 

= = highest conductivity 
and holding power. 

2 Easily installed on live 
lines with Kearney 
Hi-Line Tools. 

ACSR—Jumper Sleeves. Ample holding power for non- 
tension service, and full conductivity of the conductor 
developed by the single aluminum sleeve. 

ALL-ALUMINUM—Tension Sleeves. Dependable splices 
under all conditions of physical and electrical loading. 

ALL-ALUMINUM—Jumper Sleeves. Duplicates of tension 
sleeves in all details except length. 

AAAC—Tension Sleeves. Full conductivity and adequate 
holding power for this new, hard alloy developed by a 
single aluminum sleeve ...no special splicing procedure 
necessary. 

COMPRESTO—Tension Sleeves. Spliced with Kearney 
sleeves designed for the equivalent sizes of conventional 
ACSR and aluminum ... and with the same tools. 

pression connection 

ACSR BOLTED JUMPER 
SLEEVES. Combine com- — eae 

advantages with con- 
venience of separability when necessary. 

COPPER—Tension Sleeves. Made from pure copper seam- 
less tubing...soft for easy compression and perfect 
bonding with conductor. 

COPPER—Jumper Sleeves. Same characteristics and di- 
mensions as tension sleeves, except shorter for non-tension 
service. 

COPPER—HOT LINE Splicing Sleeves. Long taper at each 
bore end for easy insertion of conductor. Increased sleeve 
length compensates for taper to develop rated conductor 
breaking strength. 

Versatile “O" Tool with inter- 
changeable dies is the only 
one needed on many systems. 
Hydraulic tools and roll 
machines available for larger 
sleeves. KEARNEY provides 
COMPLETE tooling. 

COPPERWELD—Tension Sleeves. Same high quality tubing 
as for copper conductor sleeves. Squeeze-down and length 
carefully coordinated to develop full strength and 
conductivity. 

STEEL—Tension Sleeves. Widely used for full strength 
splicing of steel overhead ground wires and messengers. 
Hot dip tin plated. 

TRIPLEX NEUTRAL—Splicing Sleeves. For splicing ACSR 
or all-aluminum messenger-neutrals of Triplex drop serv- 

INSULATED SPLICE 
FOR SPLITTING SEC- 
ONDARIES. Quickest, 

Need no changes in existing construction, no double 
dead-ends on crossarm, no additional materials. Standard 
tension type line splicing sleeves used ... for aluminum 

ice cables. 

low-cost way to do it! 

and copper conductors. 

For every conductor, there’s a KEARNEY SLEEVE! In addition to the sleeves for all types of conductors 
—including the newest types—sleeves are developed on order for extending existing copper wire systems 
with aluminum. Every sleeve design rigorously tested... you can depend on KEARNEY performance. 

JAMES R. KEARNEY CORPORATION General Offices: 4224-42 Clayton Ave., St. Lovis 10, Mo. -375 

KEARNEY 

PRODUCTS | 



matched throughout the line. 
Also new this year are life-time 

aluminum posts, in either aluminum 
finish or black on aluminum. They 
come in an adjustable (72 to 84 
inches) or nonadjustable (84 inches 
over-all) size. An artful interpreta- 
tion of the old world is shown in a 
new wrought iron post decorated with 
a scroll design. All outdoor lighting 
fixtures are made of weather-proof, 
non-corrosive materials. 

For additional data, ask for item 
P-619, using the coupon on page 88. 

14 inch deep 
switchboard line 

A NEW standardized 14’-deep 
switchboard line that is completely 
front accessible has been introduced 
by the Square D Co., 6060 Rivard St., 
Detroit 11, Mich. Designated as the 
Series 1 “Power-Style” switchboard, 
this new line is available for services 
from 400 to 2000 amperes. 
A variety of service sections with 

completely standard current trans- 
former compartments for power com- 
pany use is available, either in hot or 
cold sequence with a main breaker or 
main switch. Where local code per- 
mits, these service sections can be 
supplied with up to six breakers or 
switches without a main disconnect. 

Distribution sections, incorporating 

molded case circuit breakers, QMB 
switches or Saflex switches, are con- 
nected either by cable or by standard 
horizontal bus. This bus is designed 
to permit future connection of switch- 
board sections as power needs ex- 
pand. These switchboards can be fed 
either by cable or bus duct. 

For additional data, ask for item 
P-620, using the coupon on page 88. 

Self-bonded electrical tape 
has wide temperature range 

Bi-SzaAt electrical tape, Type 2A, 
a product of Bishop Manufacturing 
Corp., 10 Canfield Rd., Cedar Grove, 
New Jersey, now offers operating 

Reach For 

fi 
ii 

P Test-Proven 

>. 

Necopare TAPE 

FRICTION .... RUBBER .... PLASTIC 

Test-proven by International Testing 
Laboratories, Inc., for bond and 
tensile strength, climatic extremes, 
dielectric qualities, and elongation 

tests. Accurate exceeded all ASTM requirements. 
Rely on Accurate with confidence—Accurate is 
the choice of electrical men everywhere. Accurate 
Plastic Tape is Underwriters’ Laboratories 
approved. 

Send today for our most recent bulletin 
describing detalis. 

COURA 

MANUFACTURING CO. 

GARFIELD, NEW JERSEY 

temperature ranges from a new high 
of +85°C to a new low of 65°C. 

Improved Bishop bi-seal electrical 
tape, Type 2A, never gets brittle, ap- 
plies easily, even under extremely 
low temperatures, without stiffening 
or shattering, fuses into a homogen- 
ous, water tight seal. Tests reveal even 
longer weathering than the original 
long-life Bi-Seal under such weath- 
ering conditions as moisture,’ oxida- 
tion, sunlight, ozone, corrosive atmos- 
pheres, etc. 

Bi-Seal’s unique characteristics of- 
fer these advantages: virtually non- 

absorbent — self bonding, fuses into 
a solid mass, conforms perfectly to 
the most complex shapes — high di- 
electric strength — long storage life. 
New Bi-Seal provides as much or 

more protection than the original wire 
or cable insulation and is highly rec- 
ommended for communication and 
power transmission wire and cable 
splicing, moisture-proofing bi-metal 
connections, sealing corrosion-resist- 
ant conduit couplings and insulating 
high frequency electronic circuits. 

For additional data, ask for item 
P-621, using the coupon on page 88. 

Industrial fluorescents 
with removable reflectors 

A NEW LINE of low cost fluorescent 
fixtures that has many features 
usually found only in higher priced 
units has just been put into produc- 
tion by the John C. Virden Co., 6103 
Longfellow St., Cleveland 3, Ohio. 
Designed to provide excellent light- 
ing for industrial use, these fixtures 
are available in 48” and 96” fluores- 
cent and slimline 2-lamp models that 
can be installed singly or in con- 
tinuous rows. 

Outstanding features for such low- 
priced units include all-white baked 
enamel or porcelain reflectors that 
are easily removable for maintenance. 
Reflectors are 13” wide, and like the 
entire unit, are made of heavy gauge 
steel. Die-formed channel is stamped 
with knockouts and chain hanger 
loops, while the universal end plates 
protect the lamp holders and are used 
as connectors for continuous row in- 
stallations. 

For additional data, ask for item 
P-622, using the coupon on page 88. 
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Free bulletins 

A comprehensive data file on aerial 
cable spinning equipment is being 
made available by the Cable Spinning 
Equipment Co., 310@ Topeka Ave., 
Topeka, Kan. The file includes re- 
prints of pertinent articles, a hand- 
book of operating instructions, and a 
current price list. Data is included 
on Models D, B, and K, as well as on 
parts, special tools, and accessaries. 

For additional data, ask for item 
B-623, using the coupon on page 88. 

A new 68-page catalog of Bronco 
electrical wires and cables has been 
published by Western Insulated Wire 
Co., 2425 E. 30th Street, Los Angeles 
58, Calif., and is being offered free to 
cord and cable users. 

The catalog contains data on Neo- 
prene and rubber jacketed portable 
cords and cables, Type USE Style RR 
cables, asbestos insulated wires. 
Technical section included. 

For additional data, ask for item 
B-624, using the coupon on page 88. 

The Jay Manufacturing Co., Inc., 
25 Quincy St., Brooklyn 38, N. Y., has 
just produced a 16-page full-color 
supplement containing their latest 
lighting fixture creations for every 
room in the house. 

For additional data, ask for item 
B-625, using the coupon on page 88. 

A slide rule that greatly simplifies 
lamp application has been introduced 
by Champion Lamp Works, Lynn, 
Mass. This is a new edition of the 
“Light Rule” introduced some time 
ago but now revised to allow for light 
output changes in fluorescent lamps. 
The light rule includes tables. of co- 
efficients of utilization and lumen 
output data for incandescent lamps, 
regular fluorescents, and _ slimline 
lamps. 

For additional data, ask for item 
B-626, using the coupon on page 88. 

A technical information sheet with 
list prices is now available on the 
complete fluorescent lamp line of 
Supro Lux Mfg. Co., Inc., 406 E. 161st 
St., Bronx 51, N. Y. This will be of 
particular interest to readers dealing 
with illumination. 

For additional data, ask for item 
B-627, using the coupon on page 88. 

Superformed 

ARMOR 

RODS 

SO MUCH 

for 

$0 LITTLE 

po Have low installed cost. 

May be removed and reap- 
plied wifhout loss. 

Provide effective armoring 
with easy application. 

Eliminate field fabrication and 
the improper twisting or tight- 
ening of field-formed rods. 

Fd Have built-in full length grip- 
ping power to share conductor 
strain under excessive loading 
conditions. 

Fo Serve as an excellent conduc- 
tor repair medium (for broken 
wires). 

Eliminate trouble caused by 
loosened end-clamps. 

Eliminate conductor wear in 
insulator grooves or in suspen- 
sion clamps. 

t Adapt easily to hot-line appli- 

cation. 

Permit direct tapping and 
eliminate conductor damage 
due to burning, over-tighten- 
ing, or clamp loosening. 

Eliminate conductor pitting 
due to power currents attend- 
ing flash-overs. 

Minimize corona formation, by 
eliminating irregularly shaped 
clamps or clips. 

A FANNER EXCLUSIVE: 

Packed in sturdy cartons. Armor 

Rod ends are color coded for 

easy identification of sizes up 

through 4/0. Write for conven- 

ient color code chart. 

Licensed for use under patent No. 2,275,019 

THE FANNER MANUFACTURING COMPANY 
Electrical Products Division 

BROOKSIDE PARK © Established 1894 @ CLEVELAND 9, OHIO A reference table for engineers and Telephone: SHadyside 1-6000 
other executives in wall chart form 
has been published by Precisien E- 
quipment Co., 3716 Milwaukee Ave., 
Chicago 41, Ill. This Wall Chart of 
Conversion Factors is amazingly use- 

ge ge age, _ 
AGENTS and DISTRIBUTORS IN PRINCIPAL CITIES 
Lineguards @ Tap Armor « Patch Rods « Fanngrips « Plastic Fanngvords 

Superformed 
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Introducing 

THE LATEST ADDITIONS 

for both "E. M. T." 
& Heavy wall Conduit 

Sizes 
3/,".)"-4 V4" 

| /5"-2" 

ALL SIZES 

from 

Yy"-2" 

ALL SIZES 

from 

Y2"-2" 

INSULATING BUSHINGS 

ALL SIZES 

from 

YV2"-6" 

SERVICE CABLE PLATES 

For 2/3 SEU and SEA 
For 1" "E. M. T.” 

Write For Catalog And 
Latest Price Sheets 

Aituantic C'onpuit Jy ittines 
COMPANY 

BOSTON, MASSACHUSETTS 

ful for engineers, shop men, and 
other executives. 

Included are common conversions 
such as inches to centimeters or watts 
to hp, as well as many conversions 
that are difficult to locate in refer- 
ence manuals. (Some such examples 
are atmospheres to Kgs/sq. cm, 
cm/sec to miles/hr, cu. ft. to liters, 
microns to meters, quintal to lIbs., 
etc., etc.) 

For additional data, ask for item 
B-628, using the coupon on page 88. 

A fluorescent lighting booklet, 
“Fluorescent Lighting Guide Book,” 
has been made available by Sylvania 
Electric Products Inc., 60 Boston St., 
Salem, Mass. 

The new 24-page booklet, prepared 
for commercial and industrial users 
of fluorescent lamps, features sec- 
tions on the general advantages of 
fluorescent lighting, the development 
of fluorescence, and includes chap- 
ters on each of the lamp types, start- 
ers, lampholders, ballasts, and spe- 
cial lamps. Pictures, sketches and 
charts supplement the text in the 
three-color booklet. 

For additional data, ask for item 
B-629, using the coupon on page 88. 

A new complete, illustrated catalog 
is now available to familiarize users 
with the many advantages of Pierce- 
way multiple outlet wiring systems 
manufactured by A. H. Massey, Inc., 
111 Third St., Derby, Conn. 
Composed of durable plastic ducts, 

carrying either two or three wires 
per section, with outlet connections 
for conventional, polarized, twist- 
lock or NEMA receptacles, Pierceway 
multiplies the number of appliances 
that may be serviced simultaneous- 
ly without affecting the voltage de- 
livery. For this purpose the manu- 
facturer lists 68 different types of 
feed units, outlet sections and special 
fixtures that make the _ flexible 
Pierceway system adaptable to any 
layout, running along baseboards, 
floors, ceilings, work benches, table 
tops or recessed in walls. 

For additional data, ask for item 
B-630, using the coupon on page 88. 

The eighteenth edition of a catalog 
is now available describing educa- 
tional and entertaining motion pic- 
tures sponsored and distributed by 
United States Steel Corp., 525 Wil- 
liam Penn Place., Pittsburgh 30, Pa. 

United States Steel films are avail- 
able to ell recognized groups with- 
out cost. This edition includes five 
new films released in 1956. 

For additional data, ask for item 
B-631, using the coupon on page 88. 

A conference paper presented be- 
fore the 1957 Winter Meeting of the 
American Institute of Electrical 
Engineers, “Polyethylene for Higher 

Voltage Cables,” is available in book- 
let form from Rome Cable Corp., 
Rome, N. Y. 

Written by tobert C. Graham, 
chief engineer of the company, the 
booklet contains detailed informa- 
tion on the development and use of 
polyethylene as an insulation and 
jacket material for power cables used 
on a-c circuit voltages from 2,300 
through 33,000. 

Included are sections on _ poly- 
ethylene insulation and sheath char- 
acteristics; cable design, manufac- 
ture, and specifications; installation; 
price comparison; the use of poly- 
ethylene on cables rated higher than 
15 KV; and the future of poly- 
ethylene as an insulation material. 

For additional data, ask for item 
B-632, using the coupon on page 88. 

A new combination feeder, plug-in 
busway rated from 600 to 4,000 
amperes, 600 volts or less, is de- 
scribed in a new four-page, three- 
color bulletin (GEC-1446) issued by 
the General Electric Distribution As- 
semblies Department, Plainville, 
Conn. 

inis new publication provides ap- 
plication and descriptive information 
on this new busway, known as the 
Type LVDP. Ratings, dimensions, 
operating characteristics, construc- 
tion details and application informa- 
tion are also included. 

For additional data, ask for item 
B-633, using the coupon on page 88. 

Complete information on the new 
one foot wide lay-in Gridex troffer 
is available from Smithcraft Lighting 
Division, 217 Everett Ave., Chelsea 
50, Mass. 

The new fluorescent unit is special- 
ly designed te provide flexible re- 
cessed lighting fer inverted one foot 
“T” grid-type suspended ceilings hav- 
ing interlocked tees. 

For additional data, ask for item 
B-634, using the coupon on page 88. 

A complete 16-page directory of 
current magnet wire trade names as 
used throughout the electrical indus- 
try is being offered by the Magnet 
Wire Division, Essex Wire Corp., Ft. 
Wayne, Ind. 

Included in this comprehensive di- 
rectory are the various trade name 
designations as used and submitted 
by twenty magnet wire manufactur- 
ers. Prepared and published by the 
Essex Wire Corp., this directory in 
addition to listing the various trade 
names, gives a brief general descrip- 
tion of the physical, chemical and 
electrical characteristics and applica- 
tions common to the ten general 
classifications of magnet wire. 

The classifications included are 
enamel, formvar, self-bonding form- 
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var nylon, combinations of formvar- 
nylon, solderable films, enamel Class 
B, silicone Class H, hermetic insula- 
tions, and textile insulations. An 
easy-to-read chart is also included in 
the back of this book giving a com- 
plete resume of trade names by 
magnet wire types, and manufac- 
turer. 

For additional data, ask for item 
B-635, using the coupon on page 88. 

The architecture of today’s resi- 
dential dwellings poses many chal- 
lenging light problems for the home- 
owner and home builder. To answer 
them, Lightolier, Inc., Jersey City 5, 
N. J., has introduced its new 96-page 
full color “Style Book.” 

The Style Book contains 359 dif- 
ferent fixture numbers and descrip- 
tions, over 200 of which have just 
been introduced. These designs range 
from traditional to contemporary in 
feeling. Most are ideal for com- 
mercial as well as residential appli- 
cations. ; 

The catalog features a series of 
sketches that show lighting installed 
in over one hundred indoor and out- 
door settings. Such factors as sloping 
ceilings, exposed beams, multi-pur- 
pose rooms and furniture, and the 
lighting difficulties they create, are 
answered by the setting illustrations. 

Featured on the inside back cover 
is a cross reference chart which 
serves as a convenient guide for 
choosing the right fixture for a spe- 
cific location or a special lighting 
situation. 

For additional data, ask for item 
B-636, using the coupon on page &8. 

“Fluorescent Lamp Trouble Shoot- 
ing” is the name of a helpful booklet 
issued recently by Champion Lamp 
Works, Lynn, Mass. The brochure 
should prove especially helpful to 
maintenance engineers operating 
large fluorescent installations. A fea- 
ture of the booklet is a fluorescent 
lamp trouble check chart. 

For additional data, ask for item 
B-637, using the coupon on page 88. 

Incandescent 500 watt mogul and 
bi-post lamp units for ceiling heights 
over 20) feet are illustrated and de- 
scribed in Folio X-60 available from 
Gruber Brothers, Inc., 125 S. First 
St., Brooklyn 11, N. Y. 

Designated as T900, fixtures are 
designed for use in churches, theatres, 
auditoriums, lobbies, banks and 
similar buildings. Units are made of 
heavy gauge aluminum leads with 
cast aluminum heat radiating socket 
enclosure. Flat annular baffles pro- 
vide low aperature brightness. 

Wiring is furnished with venti- 
lated porcelain socket with leads of 
silicone impregnated wire. Servicing 
from either top or bottom is stand- 
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ard. Fittings are furnished for mount- 
ing in any ceiling condition. Special 
application features include reflector- 
scoop for vertical surface illumina- 
tion, tapered ceiling adapters for 
angle ceiling, and availability with 
auxiliary service lamp. 

For additional data, ask for item 
B-638, using the coupon on page 88. 

SEE meeting 

(Continued from page 64) 

of the Telephone Company, but 
they are forward-looking people 
and are as anxious to save money 
as anybody. 

“It seems to me that the length 
of blocks in new subdivisions is 
long compared to older layouts and 
for block lengths to 600 feet I 
contemplate only two mid-block 
poles. 

“If such poles are located in the 
middle of a lot, instead of on a 
corner, 6 services drops can be 
pulled from each pole without 
overhanging another customer's 
property, as I will explain later. 

“The proposed secondary cable 
would be of minimum size 4/0 AA, 
with: 600 v insulation, suitable for 
whatever’ increased _ utilization 
voltage may finally be adopted. At 
120/240 v this cable will carry 53 
kva at 0.9 pf and will carry it 194 
feet with 2% voltage drop. That 
is, if the first span from the trans- 
former is 200 feet both cable cur- 
rent-carrying capacity and voltage 
drop will be reasonably in accord. 

“Secondary capacitors one span 
each way from the transformer are 
contemplated to maintain about 
0.9 full load pf. 

“The 4 lots at the transformer to 
be served direct from the trans- 
former pole i.e. 2 lots in each block. 

“The next 6 lots in each block 
to be served from the first pole in 
each direction. If this pole is locat- 
ed at the middle of a lot line 2 
services would be pulled direct 
from the pole to the closest houses, 
and the others could be ‘“dog- 
legged” off the messenger at the 
closest lot corners using spool in- 
sulators on bales fastened to the 
messenger. This would allow all 
services to be worked from the 
poles without ladders. If it is con- 
sidered appropriate to work from 
ladders two of these services could 
be pulled directly from mid-span 
tops. Manufacturers are offering 
improved devices for mid-span 
pull-offs. 

“If there are more lots in the 
block than the 16 which can be 
handled by this arrangement the 

remainder can be handled by in- 
dividual service cables run along 
the messenger to the closest lot 
corner. 

“The initial layout of this scheme 
would have a capacity of 110-120 
kva and the supply transformer 
could be up to 75 kva, assuming 
overloading up to 150% on peaks. 
With growth of load two more 
spans of 4/0 AA cable would be 
pulled so increasing layout ca- 
pacity to 220-240 kva, probably on 
a 167 kva transformer. 

“Of course, if the utilization 
voltage is about doubled the ca- 
pacity of such layouts would also 
be doubled. 

“It is contemplated thi 
other transformer would supply 
street-lighting controlled by a 
photo-electric relay. If street light 
are located only at street corners 
one span of street light wire would 
run along the cross-streets each 
way from alternate transformers. 
If mid-block street lights are used 
one small insulated street light 
wire would be run along the mess- 
enger each way, fused, run down 
the pole, and directly buried along 
a side lot line and to the lighting 
standard. No doubt some of these 
would get in trouble once in a 
while and replacements are to be 
expected. 

every 

IES conference 

(Continued from page 27) 

slides to discuss the R-1, E-1, RC- 
1, and J-1, all 400 watts, also dis- 
cussed phosphor coating, full and 
half, and mentioned a 3,000-watt 
tubular lamp of 132,000 lumens 
which is four feet long. In response 
to a question, he declared the A-1 
lamp definitely “out of the pic- 
ture.” 

In fluorescent, he added, center 
color modification is obtained 
simply by putting on the correct 
phosphor, and phosphor can now 
be selected to get a choice of color 
without impairment of efficiency. 
He singled out the power-groove 
lamp for special attention, saying 
it provided more light output per 
foot because, with a flattened 
tube, the arc is brought closer to 
the phosphor. 

“You will see more and more 
high-frequency lamps within the 
next few years,’ Linsday assured 
his audience, “and the more they 
are used the less will be the cost. 
Fluorescent is moving more and 
more into our heavy industrial 
areas.” 

97 



Airport lighting challenge 

According to S. C. Peek, of Syl- 
vania Electric Products, Salem, 
Mass., airports are now offering 
new challenges to the lighting ex- 
pert, as he explained with slides 
and a discussion entitled, ‘Air 
Traffic and Runway Lighting 
(EFAS).” 
“We must think in terms of how 

the pilot looks at it,” he said in- 
troductorily. 

“Air travel is now safer than 
travel by car. But air travel can 
slip back, due to two develop- 
ments, unless something is done 
about it. These developments, 
are more traffic and faster air- 
craft, including jets. It is going to 
be almost necessary to land these 
fast aircrafts in bad weather, for 
jets cannot carry enough fuel to 
take them from a closed airport 
to some distant airport that is open. 

“There are two electronic sys- 
tems — GCA and ILS — capable 
of landing aircraft in zero-zero 
weather on instruments. But the 
eye is also a good, and perhaps the 
best instrument for landing. To 
use it, however, the pilot must 
have visibility, but it is impossible 

to get visibility with electronics. 
We have to give the pilot visual 
aid in landing so our company has 
now come forward with what we 
call EFAS.” 

Spelled backward, that turns in- 
to SAFE, he explained. So EFAS 
is used as a designation of the Syl- 
vania system for providing visual 
aids for the pilot. Its principal fea- 
ture is that it consists of a long 
pattern of horizontal, ground-level 
bands of light, automatically 
switched so that the lights appear 
to be running toward the end of 
the runway, in the direction of 
landing. Since these bands are all 
horizontal, they also aid the pilot 
in maintaining level flight. The 
system was effectively illustrated 
and explained with a series of 
slides. 

Peek said in conclusion: “We are 
confident we can eventually pro- 
vide, with electronics, something 
that will: 

(1) Identify the runway. 
(2) Give the pilot directional 

information. 
(3) Give hm elevaton informa- 

tion. 
One feature of the program, 

designated ‘Building Engineers 

its the EXTRA 

NEOPRENE puts the 

Grn 

It’s the bonus quantity of Neoprene— 
67.32%, certified by a registered pro- 
fessional engineer—in the outer protect- 
ing jacket that gives Bronco 66 Certified 
its extra toughness, greater resistance to 
oil, ozone, sunlight, makes it more flame- 
proof, more resilient and flexible. 

ronco representatives in the South: ATLANTA, Frank Davis; CHARLOTTE, E. F. Lombardi; HOUSTON, 
M. F. Klicpera; JACKSONVILLE & TAMPA, Collins & Etheredge; MEMPHIS, Ross D. Thomas Co.; 
RICHMOND, Leo Roach. 
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SOLD NATIONALLY BY ELECTRICAL 
WHOLESALE DISTRIBUTORS 

manufactured by 

WESTERN INSULATED WIRE CO. 
LOS ANGELES 58, CALIFORNIA 

Look at Maintenance,” brought to 
the rostrum both Willard Malloy 
of the First National Bank, and 
Charles Henderson, Tinker Air 
Force Base, both of Oklahoma City. 

Maintenance aspects 

Malloy said that in the bank 
building there had been a gradual 
change from incandescent to fluor- 
escent lighting and that on 4,000 
fixtures, replacements of ballast 
ran about 200 annually. Socket re- 
placements give them trouble, but 
a new, snap-type socket will be 
a big improvement. 

Henderson, describing Tinker 
Field as the largest air repair de- 
pot in the world, said the field’s 
electric bill for 1956 was $55,000 
a month. One building contains 29 
miles of fluorescent tubes and the 
highest bay is 45 feet from the 
floor. He said he was much im- 
pressed with a device developed 
in Oklahoma City just recently and 
being demonstrated at the conven- 
tion. It is a set of four, rubber- 
covered mechanical fingers on a 
pole and, operated from the floor, 
can be used to remove and replace 
tubes. 

Eric Church, Lighting Products, 
Inc., Highland Park, IIl., used a 
rapid-fire and somewhat caustic 
style of delivery in his meaty dis- 
cussion, ““‘The Eye and Vision.” At 
the outset he asked, in the manner 
of one making a positive statement: 

“Isn’t it true that we have often 
lost sight of the basis of our pro- 
fession and isn’t it also true that 
we often contract the foot and 
candle disease? 

“The eye is so important that 
nature begins formation of the eye 
34 weeks before a child is born,” 
he declared, then described in de- 
tail both structure and functions 
of the eye and many of its re- 
actions. He added: 

“It is 14 weeks after a baby’s 
birth before it selects objects with 
the eyes, a baby does not identify 
an individual until a year old, re- 
gardless of what some fond par- 
ents may think; a child becomes 
color conscious at 412 years, only 
the male becomes color blind and, 
at 14, the child has attained the 
acme of seeing. After that, regard- 
less of diet and health, the eyes 
do not improve. Regardless of race 
or sex, the eye is, except for minor 
physical differences, the same. 

“The rotation of the eye is 120 
degrees in the vertical plane and 
160 degrees horizontal,” he con- 
tinued. 

“The best, ideal seeing relation- 
ship is 1 to 1/3, which means that 
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CROUSE-HINDS 

Condulet* motor controls 

Cceupy Lou Space! 

+ 

Explosion-Proof Combination Motor Starters 

Crouse-Hinds Condulet* Type EPC 
Motor Starters and Circuit Breakers 
are explosion-proof, dust-tight (dust- 
ignition-proof) and weather-resistant 
(raintight). 

Lightweight cast aluminum construc- 
tion for easy installation without use 
of lifting equipment. 

Seven Conduit entrances simplify 
installation. 

Built-in push button stations and 
selector switches are available. 

Starter sizes 0 to 5. Circuit breakers 
50 to 600-amp. frame sizes. 

NATIONWIDE 
DISTRIBUTION 

ely through 

and Circuit Breakers ... in a 25 ft. x 6 ft. Area! 

In the installation shown above, 48 Crouse-Hinds Condulet* 
Type EPC combination motor starters and circuit breakers are 
compactly arranged in four racks. 

If necessary, the 25 ft. x 6 ft. area used could have been cut in 
half by installing the Condulet motor controls in two tiers. Or, 
twice as many Condulet controls could have been installed in the 
same area, if required. 

The vertical design of Crouse-Hinds motor starters, circuit 
breakers and combinations allows them to be installed only 1%” 
apart. This compactness produces savings in the construction of 
steel mounting racks, and in the use of premium floor space. 

@ For help in solving a space problem, see 

your Crouse-Hinds distributor . . . or call the 
nearest Office listed below 

“Registered 

CROUSE-HINDS 

Main Office and Factory: Syracuse, N. Y. 



the brightness of a book is three 
times that of, for example, a desk. 
The recommended minimum foot- 
candles for a school room is 30. 
Most men would quit their work 
and go home if they were com- 
pelled to endure average lighting 
of a school room. The trouble in 
measuring the lighting level of a 
school room is that so many in- 
dividuals do the measuring when 
the room is empty, thus not allow- 
ing for’ the light absorption of 
clothing. Today’s school room av- 
erage of lighting is ridiculous. 

“Lighting for an office should 
be about the same — 30 for or- 
dinary work, 50 for difficult or 
close work. And in the factory the 
worker with the same eyes as the 
office worker requires the same 
amount of light. However, in 80 
per cent of the factories in the 
United States, lighting is just 
slightly removed from the kero- 
sene age.” 

Brightness minima 

With slides, Church illustrated 
some new sectional lights which, 
he said, would make available 400 
foot-candles and brightness ratios 

now unavailable. He said that at 
the age of 20, people need 82 foot- 
candles; 105, from ages 50 to 60; 
and 117, if from 60 to 75 years of 
age. 

“IT am convinced by my own 
studies that we are on the thresh- 
old of a new era of lighting with 
a minimum average of 200 foot- 
candles,” he concluded. 

The perennial concluding fea- 
ture of the program, “‘My Most In- 
teresting Lighting Job Contest,” 
presented nine study club, chap- 
ter or section winners and pro- 
duced six winners out of the nine 
present, with prizes of $25, $15 
and $10 for first, second, and 
third, respectively, in both the 
commercial and residential 
branches of the contest. 

In the commercial contest, 
judges were President Waterman, 
Church and Howard B. Connell, of 
the Miller Co., Decatur, Ga. In 
the residential contest, judges were 
Brooks Chassing, of Day Brite, a 
national director, St. Louis, Mo., 
Mildred Peterson, General Elec- 
tric, Wichita, Kan., and Prof. W. 
D. Morris, who occupies the chair 
of electrical engineering at Louisi- 

DEVICES 

* FOR DOLLAR VALUE 
* FOR SERVICE 

50 Amps 
250 Volts (Qa, 

* FOR QUALITY 
° FOR SAFETY 

RANGE RECEPTACLE 
SURFACE TYPE 3-WIRE 

You'll find every (KNOX) product is made of fine qual- 
ity materials... plus precision engineering and 33 years 
of manufacturing skill and “know-how” ...a combina- 
tion that assures you of a fine product, durable, safe 
and easily installed. For best results, specify (KNOX) 

Write for free Illustrated Catalog 

KNOXVILLE 1. TENNESSEE 

\ i fe fl fe i i fe fe fe fy 4 

ana State University, Baton Rouge. 

Contestants numerous 

Contestants, all of whom used 
slides of one or another type, some 
three-dimensional and some mo- 
tion pictures were: 

Commercial: First prize, Earl 
Densmore, Curtis Lighting, Inc., 
Dallas, Texas: an _ all-purpose, 
plush Dallas restaurant, where it 
was necessary to produce moods 
of comfort, cheer, economy, relax- 
ation, stages of dimness, all with- 
out glare, but with even distribu- 
tion — the various moods possible 
by switch manipulation. 

Second prize, Elmer Prag, Day 
Brite Lighting, Inc., Oklahoma 
City: the First Christian Church 
of Oklahoma City, where the most 
challenging problem was to light 
an all-purpose room, for which he 
introduced light from nine sources 
to provide night lighting the equal 
of day lighting. 

Third prize, R. A. Landry, Gulf 
States Utilities Co., Beaumont, 
Texas: a street lighting job in Port 
Arthur, Texas, where, before the 
city would accept fluorescent lum- 
inaires on poles or the plan for 
such, they had to be convinced 
these fixtures would withstand 
winds of hurricane force of 80 
and 90 miles an hour and gusts up 
to 115 and 117. 

R. G. Turpin, Sylvania, San An- 
tonio, Texas, appeared for Doug 
V. Hileman, Martin Wright Elec- 
tric Co., San Antonio contractor: 
an investment banking firm where 
ownership insisted the lighting 
plan should utilize a large number 
of used fixtures. The building had 
high ceilings and the old fixtures 
were utilized by installing them in 
pairs above a_ceiling-mounted 
trough. 
Tom Lynn, Southwestern Public 

Srevice Co., Amarillo, Texas: a 
conference room created for com- 
pany use over the company garage 
as a general office addition. In a 
23- by 40-foot room a luminous 
ceiling was created, with an aver- 
age of 60 to 70 foot-candles award- 
ing a comfortable brightness level. 

R. K. Lothrop, Southwestern Gas 
and Electric Co., Shreveport, La., 
appeared for Q. W. Hargrove, 
Shreveport consulting engineer: a 
small office building of which the 
owner would utilize some space, 
but no information on the tasks to 
be performed in the then unrented 
offices. Two levels of illumination 
were created by selective control 
of fixtures. 

Residential: First prize, Ruth 
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“La Esperanza’—under 
utilizes “Buckeye” conduit 

This 34-unit private housing project—known as 
construction by contractor Felix A. Torres 
exclusively. 

MODERN PUERTO RICAN HOUSING PROJECTS GET LIFE-TIME 

PROTECTION FOR ELECTRICAL SYSTEM BY USE OF 

Youngstown “Buckeye” 

In many of Puerto Rico’s modern multi-story 
apartment buildings and private housing de- 
velopments, Youngstown “Buckeye” Full 
Weight Rigid Steel Conduit has been used 
exclusively to give positive, safe, life-time 
protection for the electrical wiring systems. 
Electrical systems must function properly 
or they are definitely a bad investment. So 
to guarantee safe and efficient operation, 
leading owners, architects and contractors 

Conduit 

This modernistic 36-apartment 
building in Ponce, Puerte Rico— 
built and owned by contracter 
Felix A. Torres—utilized Youngs- 
town “Buckeye” Conduit exclu- 
sively for wiring system protec- 
tion 

wisely 
Conduit. 
User’s field reports tell us: “ ‘Buckeye’ Con- 
duit is easier to bend and thread—easier to 
fish wires through—and best of all, its su- 
perior corrosion resistance provides a much 
longer trouble-free service life.” 
Leading industrial and electrical distributors 
carry complete and ample stocks—to serve 
you with on-the-spot delivery. They’re 
awaiting your phone call—today. 

specify Youngstown’s ‘“Buckeye’”’ 

THE YOUNGSTOWN SHEET AND TUBE COMPANY 
Manufacturers of Carbon, Alloy and Yoloy Steel 

General Offices - Youngstown 1, Ohio 

District Sales Offices in Principal Cities 
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Standard-threaded rigid steel conduit is 
only wiring system approved today by 
National Electrical Code moisture 
dust- and explosion-proot or use 
locations and ec« 

in hazard 
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Patterson, Dallas Power and Light 
Co., Dallas, Texas: remodeling 
with light, the family residence 
which had previously been rented. 
Minimum structural changes, re- 
mainder done with paint, decorat- 
ing, and light. Used new techniques 
and ideas she had not heard of be- 
ing used before, including de luxe 
warm fluorescent behind drapes. 
Reported and showed comfort and 
general lighting at low cost. 

Second prize, Gene Webster, 
Southwestern Gas and Electric Co., 
Texarkana, Texas: ranch-type 
home where wealthy owner in- 
sisted lighting should reflect liv- 
ing habits of family, also insisted 
on using all overhead fixtures and 
utilizing for these, such items as 
wagon wheels and an ox yoke 100 
years old. Overhead wiring was 
concealed in overhead beams. 

Third prize, H. E. Laird, South- 
western Public Service Co., Plain- 
view, Texas: modest residence 
where people knew what they 
wanted — lighting for tasks, dec- 
oration, and safety, but didn’t 
know how to get it. No minimum 
nor maximum cost figure enforced. 
However, contractor destroyed 

some effect in one case by ignoring 
plan and placing one light too near 
a window. 

This concluding the conference, 
Regional Vice-President Felton 
expressed the opinion it had been 
“tremendously successful” and 
cited Bill Irving, Dale Hampton, 
and Charles Davis because of their 
work on local committees. 

Chairmen commended 

Southwestern regional officers 
were chairmen of the: six lunch- 
eon and business sessions. Charles 
E. Davis, chairman of the Central 
Oklahoma chapter, Oklahoma City, 
presided. at the dinner dance. 
Other chairmen were: R. G. Tur- 
pin, Alamo Section, San Antonio; 
Clifford Ham, Ark-La-Tex chap- 
ter, Shreveport; F. Allen White- 
side, Oil Capitol section, Tulsa; 
Thomas J. Lynn, Panhandle chap- 
ter, Amarillo; Dick Jung, General 
Electric Co., secretary-treasurer, 
San Jacinto section, Houston, serv- 
ing in the absence of Curt Greve- 
lius; Tom Moore, Fishback and 
Moore, Dallas, serving in the ab- 
sence of John B. Deck, Southwest- 
ern section, Dallas. 

. program, 

SYNROFLASHING ELIMINATES 

MAST VIBRATION...ROOF LEAKAGE 

AT THE POINT OF PENETRATION 

Blackhawk's new 

vibration in the 
collar area. 
“give slightly.” 
not move. 

neoprene or peel 
roof flashing unit absorbs mast weather 

step-down 
The collar steps collar clamp makes the unit 

The base does weathertight. 
There is no mast 

even under severe 
conditions or cor- 

rosive atmospheres. A special 

movement at the point of roof Installing Synroflashing is easy 
penetration 
damage. 

Synroflashing won't rot, crack, 

Other features of the Blackhawk service 
entrance mast are the Slip-fitter head 
and mounting brackets. 
The entrance head just slips over the conduit. 
Tighten two set screws and it’s in place to 
stay. Available with 2” or 22” slip-fit unit 
with 1%” service entrance cap. UL ap- 
proved. Pat. Pending. 
Blackhawk’s sturdy pipe mounting brackets 
attach to vertical studding on the house. 
Supports the entire service drop strain. 
Eliminates weight and pull from rafters 
and roof. 
Blackhawk service entrance masts, with slip- 
fitter head and new Synroflashing, can be 
sold as a complete kit or as separate fittings. 

no shingle over the 
over it 

Just slip it 
Shingles fit 

pipe. 
easily. 

Available for 2”and 2'2” pipe. 

Offset 

Insulator 

% < 

Slip- Reducer Fitter 
Service am 
Entrance 
Head Mounting 

Brackets 

Specify BI when you buy from 
your electrical wholesaler 

Regional conference committees 
were: general co-chairmen, W. S. 
Irving and J. D. Hampton; papers 
and programs, Paul Sheline and 
Elmer Prag; finance, Lloyd Boyles 
and T. M. Richardson; publicity 
and attendance, Floyd Wilson and 
W. C. Wayland; registration, Bill 
Newman and C. E. Rice; reception 
and entertainment, Frank Rodes- 
ney and R. B. Gow; transportation, 
J. E. Comer and John Stevens; 
property, Erwin Leland and A. C. 
Hughes; hotel, W. S. Irving; ladies’ 

Mrs. E. W. Gray, Mrs. 
P, R. Sheline, Mrs. W. S. Irving, 
and Mrs. R. J. Thompson. 

Ordinance scare 

(Continued from page 30) 

reference or prima facie evidence 
clauses. But (property owners, 
hear this:) the real reason for hav- 
ing the prima facie evidence clause 
is this: Suppose the contractor had 
installed suitable equipment which 
had been approved by the Under- 
writers’ Laboratories, Inc., after 
exhaustive tests had been made, 
for such locations. Suppose, fur- 
ther, that the inspector had then 
turned it down. 

Under such conditions as this, 
the Underwriters’ approval would 
have been “prima facie evidence 
that such equipment was in safe 
condition” regardless of the turn- 
down. But without this clause, the 
contractor and the property own- 
er would be bound by the inspec- 
tor’s decision no matter how un- 
reasonable. Who, then, benefits by 
such a clause? Won’t you agree 
that it is the property owner, him- 
self, who is the principal bene- 
ficiary? 

The Court ruled that the use of 
standard codes and testing facili- 
ties were permissible provided 
that such standards have been 
passed by elected legislators and 
duly published. But how is that 
to be down without changing the 
old code after the property own- 
ers have with considerable 
persistence. . .” learned “. . . what 
these code rules were. . .”? And 
the electrical industry is growing 
so rapidly that in order to give the 
property owners full benefit of 
such growths, the legislators would 
have to pass and publish amend- 
ments in such profusion that 
a: . there would be no end of 
such a state of affairs.” 

Our own situation 
BLACKHAWK INDUSTRIES 

In Fort Worth, Texas, our elec- 
trical ordinance has been rewrit- 

DUBUQUE, IOWA 
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ten and amended several times in 
order that the public would not 
be chained to horse-and-buggy 
legislation that required “shut 
offs” to be placed at each build- 
ing and “turned off when the lights 
are not in use. 

“We have prima facie evidence 
clauses restricting the power of 
us little dictatorial inspectors so 
that certain standards must be ac- 
ceptable whether we choose to like 
them or not. These standards cover 
both equipment and _ installation 
methods. 

As predicted by the Court, these 
standards have been revised from 
time to time as the Associations 
“|. . reconvened in Chicago, New 
York, and New Orleans.” I was 
personally in attendance at some 
of these reconvening sprees. Yet, 
to my knowledge, no “. . . work 
and expense had to be undertaken 
anew. . .” as a result of such 
changes. 

In fact, the old two-story, seven- 
room house which I rented up un- 
til a little over two years ago still 
has what appears to be a “shut off”’ 
and is still served by two number 
12 rubber covered service entrance 
wires with a total capacity of 2400 
watts. The house I bought and 
which has only 1000 square feet 
of floor space (less than half as 
much as the two-story) is served 
by three number 2 RHW insulated 
conductors with a capacity of 24,- 
000 watts, or ten times the power 
and convenience. As the property 
owner of the new house, I do not 
feel put out in the least about such 
new requirements. 

But the property owners of the 
old house? In time, when they re- 
model the old house into a funeral 
home why, sure enough, ail that 

. work and expense. . .” will 
have to be ‘ . undertaken anew 
... just like the judge said, even 
though they had “* . with con- 
siderable persistence. . .” learned 
what the old “. . . code rules 
were. . .” So it is true that there 
could “. . . be no end of such a 
state of affairs.” 

What can be done? 

What, then, can be done if we 
must print our own rules city-by- 
city or state-by-state? Two things, 
as I see it, can be done. One is to 
work toward public acceptance lo- 
cally of national standards and to 
strive for local legislative action 
adopting, legally, these standards. 
These local acts must be amended 
from time to time as the standards 
themselves are amended if the 
public is to truly benefit, in spite 
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Centrifugal Roof Ventilator 

DEVELOPED AND MANUFACTURED WITH 

APPLIED CENTRIFUGAL BLOWER PRINCIPLES 

QUIET! . . . Matching wheel cone accurately fits venturi inlet 

to create quieter, smoother air movement. Ideal for hos- 

pitals, churches, auditoriums and schools. 

STURDY! . . . All welded construction. Material 16 ga. or over. 

Built for life of building. 

PERFORMANCE! .. . Each unit air-tested, and rated to assure 

certified ratings. Exceedingly high efficiencies. Detailed 

performance data in Bulletin SDA-220. 

ADAPTABILITY! . . . Fits standard curb sizes. Lower h.p. ratings 

for quieter operation. Higher h.p. for commercial and in- 

dustrial applications. 

Wrife Teday for Bulletin SDA-220 

A COMPLETE LINE OF AIR MOVING EQUIPMENT 

Charter Member of the Air Moving and Conditioning Association, Inc. 

FAN AND BLOWER DIVISION 

I we Peerless.Clectiic comPANY 

Clectric 
4 1452 W. MARKET ST. ° WARREN, OHIO 

FANS - BLOWERS - ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 
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atrobhe propucts 

FLOOR BOXES + WIRING SPECIALTIES 

There are no excess screws, wires or 
complicated parts in "Latrobe" Floor 
Boxes and Wiring Specialties. Their de- 
sign and mechanism is simple, sure and 
compact. 

That is why "Latrobe" Products are so 
quick and easy to install—so efficient 

PRODUCTS in service. 

Floor Boxes @ Cover Plates 
Pipe or Conduit Hangers 

Gang Boxes @ Junction Boxes 
Nozzles @ Fish Wire 

Insulator Supports 

Fasten porcelain or glass in- 
sulators to steel framework 

Cable Supports without punching holes. 3 
Insulator Supports sizes — I", IA", 2" and 

Staples and Cable Clips 2". 

Represented in the South by 
CARY CHAPMAN & COMPANY F. P. WALTER COMPANY 

‘ 4030 Chouteau Ave., St. Louis 10, Mo. 702 Whitehall St., S.W., Atlanta, Ga. ¢ : 
213 S. Front St., New Orleans 12, La. JIM ROBERTSON & COMPANY 2104 Irving Blvd., Dallas, Texas 
1009 South Elm St., Greensboro, N. C. 1901 Commerce St., Houston, Texas 

FULLMAN MANUFACTURING CO. 

LATROBE .. . PENNSYLVANIA 

NEW 1956 EDITION 

JUST OFF THE PRESS 

ELECTRICAL 

ESTIMATING GUIDE 

Covers Over 2000 Wiring Jobs 
This new, entirely different estimating guide has 
175 completely worked out charts. 

Authentic, Time Saving—Easy to Use 
This book is easy to use—it has no complicated 
mathematics or formulas to work over. You merely 
determine the nature of the wiring, check it in 
the BLUE BOOK OF ELECTRICAL ESTIMATING 
and there's your answer—it's the simplest esti- 
mating book ever written. 

FREE NATIONAL ELECTRIC CODE BOOK 

Just For Examining Blue Book 

This book was written by a successful electrical contractor and estimating engineer 
with over 20 years’ experience. It has an entirely different method of determining 
estimates on wiring jobs. Electrical contractors, journeymen, architects, and engineers 
will find use for this book every day. Gives time required to do jobs along with 
complete labor charges in every state in the country. Order this book now at special 
introductory price of $7.75. As a special offer to Electrical South readers the pub- 
lishers give a free copy of the latest National Electrical Code Book just for examin- 
ing the 1956 Blue Book of Electrical Estimating. 

ESTIMATING HANDBOOKS ASSOCIATES — DE KALB, ILL. 
Send me the NEW BLUE BOOK OF ELECTRICAL ESTIMATING and the latest edition of 
the National Electrical Code Book for 5 days free trial. | understand | may return the book 

of the “considerable persistence” 
with which they may have perused 
the previous code rules. 

The other thing that can be done 
is to strive for the employment of 
inspectors who are truly “compe- 
tent” to pass judgment on materi- 
als, equipment, and _ installation 
methods and who will, of course, 
“act fairly.” The easiest way to ob- 
tain the services of such qualified 
inspectors is to offer them salaries 
approaching that which they can 
earn elsewhere. It is as simple as 
that — I think. 

At any rate, the whole idea de- 
serves poetic expression which I 
here and now attempt to do in the 
following ‘“‘poem”’ entitled: 

When in Rome 

How strange a thing a wire can be 
When carrying ’lectricity. 
In one little town just west of here 
The load allowed is one ampere. 
But toward the east, contrary-wise, 
The load is changed but not the 

size. 
While to the north a thousand volts, 
Just south of here they judge by 

jolts. 
The standard here, quite naturally, 
Is tried and true—and set by me. 
How strange indeed a Court so wise 
Would frown on those who stand- 
ardize 

Rod-driving 

(Continued from page 66) 

A Schramm 80-pound breaker, 
or pneumatic hammer, attached to 
the stake-driver, is lowered by hy- 
draulic action until it exerts pres- 
sure on the top of the ground rod 
without the hammer in operation. 
The hammer is then turned on. 
With .a combination of hammer ac- 
tion and hydraulic pressure, the 
10-foot rod is driven into the 
ground. Additional rods’ are 
screwed into place and driven in- 
to the ground with the same tech- 
nique until the correct ohm read- 
ing is obtained. 

The consistency of soil in the 
grounding area has a direct bear- 
ing on the time required to drive 
each rod. In the swampy area en- 
countered by Utilities Line Con- 
struction, less than 30 seconds 
were not infrequent. A rocky soil 
could be expected to increase the 
driving time, but not to the level 
experienced with customary meth- 

within 5 and owe nothing. If | k it | will $7.75 plus tage for shipping. |! 7 — ‘ en tee 
Keep the Code Book FREE even if | return the Blue Book of Electrical Estimating.” ods. The greatest depth reached 
re a. by Utilities Line was 190-feet. 
on S508 STATE Bove than S008 rod organ were 

1 enclose $7.75 to save shipping cost. required for this project. . 
Sead C.0.D. I'll pay postman $7.75 plus C.0.D. fee on delivery. The successful use of mobile 

June, 1957 ‘ : 
compressed air equipment to ac- 
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complish an important function in 
a fraction of the time taken by 
other methods demonstrates how 
modern equipment can be as ver- 
satile as the user’s own ingenuity. 

Lightning arresters . ly A | & H 
(Continued from page 57) 

insulation the arrester must limit S URE! 
voltage to a value below this in- 
sulation level. a a 

The effectiveness of a 145-kv a rn 
arrester for variations in light- 
ning-surge current and magnitude § oO EA s&s yi ' . é 
is shown in Figure 8. This arrester ’ 
protects a 138-kv class transformer —s j 
with a BIL of 650-kv crest. These 
present characteristics are about 
25 per cent below those available 
in 1941. On the basis of impulse 
protection alone, there is a mar- 
gin for a stepdown in insulation 
level of apparatus without re- C 2 i Sh e C 0 be Ba e  « T 0 W fy 
ducing the rating of the arrester. 

Impulse withstand strength for ’ with the 
electrical apparatus, such as trans- at * 
formers, is higher for short peri- » 
ods of time. Two additional insu- & 
lation tests are chopped wave and 
front-of-wave tests. The chopped THE UNIQUE DIAPER-WRAP 
wave is an impulse-voltage wave t pe c u LATO R 
with a crest magnitude about 15 
per cent above the BIL; it starts Patented, No. RE23649 and other 
as a 1.5 x 40 microsecond wave patents pending. 
and is chopped or interrupted at ONLY 2 PARTS 
about 3 microseconds. J 

The impulse voltage in the simplicity and safety! Anyone who can use 

front-of-wave test usually starts ( a pliers can make this vise-tight joint in sec- 
as a 1.5 x 40 microsecond wave 4 

No other crimp connector ever like it for 

onds! Giv - i 
having the proper rate of voltage Crimp sleeve Apply “Wrap- ‘ - _ 2" a pene, pene rise and is chopped on the rising with IDEAL = insulating job every time —all around and 

portion of the wave by a gap. 7) Pliers. tween wires and between the wires. Puncture proof, with dou- 

These tests are illustrated in Fig- an — ble thickness over wire ends. Steel sleeve is 
— iad haa: tatiana alae Jaa \ See Suihsppreced | cadmium plated —vibration proof, non- 

and front-of-wave Nati i tests (600 Vi) fn ‘branch crystallizing, “Wrap-Cap” is made of same 
illustrate that for short intervals a a ane Clans long-lived vinyl material used on TW wire. 

insulation will withstand high- 
er voltages than for longer periods. (Nea 
With a steep rate of current NO EXTRA TOOL NEEDED } G@DEAD) All-Purpose 
rise (3,000 amperes per micro- Nes B75) 862 . , ELECTRICIANS PLIERS 
second in Figure 6) the ar- and DE 177,537 j 
rester discharge voltage rises to a ; / sonia sttcaricel aes “Dectte- aie? 
higher initial crest, but trans- . £ Sub wines bares conaue, ‘Comaacinas 
former insulation will withstand a, plastic handles are non-burning. non- 
a — —— full ee — Guaranteed finest quality by 

of this wave shape. However, for 
both steep rate of current rise and 
high-magnitude surge current SOLD THROUGH AMERICA'S LEADING DISTRIBUTORS 
(10,000 amperes crest, 12,000 am- In Canada: Irving Smith, Ltd., Montreal 
peres per microsecond in Figure 
5) the discharge-voltage crests are 
well below the full-wave (BIL) 
values of the transformers (Fig- 

c 

I 
l 
I 

ure 8). | 

l 
! 
L 

SS SS SS cr 
IDEAL INDUSTRIES, Inc. 
1017F Park Avenue, Sycamore, Illinois 
Please send catalog data on IDEAL Crimp Connectors and 
Electricians Pliers. 

As previously shown, arrester 
discharge-voltage crest and wave 
shape vary a relatively small a- 
mount with changes of surge cur- 
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rent magnitude and rate of rise. 
The 10 x 20 microsecond current 
wave shape has become standard 
for determining arrester discharge 
voltage as a basis for insulation 
coordination. 

Before assuming a surge-cur- 
rent magnitude for a given case, 
consideration must be given to the 
amount of direct-stroke shielding 
for the circuit in question, since 
this affects the current that the 
arrester must discharge. 

For example, on a high-voltage 
line with good station shielding, 
and overhead ground wires about 
a mile out from the station, 5,000- 
ampere surge current can be con- 
sidered adequate; but on highly 
insulated, unshielded wood pole 
lines, arrester characteristics at 
about 20,000 - ampere currents 
should be considered. The maxi- 
mum performance characteristics 
for station (SV) and _ line-type 
(LVS) Autovalve arresters are 
summarized for these two values 
of surge current in Table II. 

Summary of analysis 

The crest discharge - voltage 
characteristics for the 3,000 am- 

pere per microsecond discharge is 
well below the full BIL crest volt- 
age (Figure 8) and also below the 
BIL of 550 kv insulation one class 
lower. In comparing the discharge- 
voltage curves for the standard 10 
x 20 discharge current with the 
discharge voltage for the same 
current amplitude with the steeper 
rate of rise of current, 3,000 am- 
peres per microsecond, it is not 
obvious which discharge voltage is 
most severe when compared with 
the 1.5 x 40 microsecond voltage 
wave that establishes the BIL. 

Aerial cable system 
(Continued from page 47) 

A particularly good application 
of aerial cable with vaults is in 
a congested: medium density busi- 
ness or apartment area served by 
pole lines in narrow alleys or ease- 
ments, Satisfactory clearance to 
buildings, signs and trees are not 
available for open wire in the 
higher distribution voltages. Thus 
if conversion to a higher voltage 
is necessary under these conditions, 
the use of aerial cable and vaults 
should be considered. 

Be sure to have enough of these husky, 
quiet-running “BREEZ-AIR” ATTIC 
FANS for an all-time record season! Old 
homes, new homes all need this economical, 
dependable cooling. EASY to sell! Write 
for Bulletin FM-20, prices, displays, sales 
aids, simple installation diagrams. But don’t 
offer less than “Buffalo” quality, backed 
by 80 years of user satisfaction. Write 
today—no time to lose! 

THOUSANDS OF 

"HOT" PROSPECTS 

NEAR YOU — 

—FOR “BREEZ-AIR" 

INSTALLATIONS! 

BUFFALO FORGE COMPANY 
210 Mortimer St. Buffalo, N. Y. 

Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 

INDUSTRIAL EXHAUSTERS BELTED VENT SETS PROPELLER FANS 
"E" BLOWERS-EXHAUSTERS 

Underground—the next step? 

Many distribution planners in- 
terested in aerial cable combined 
with transformer vaults are doubt- 
lessly looking towards a future 
underground system. They are 
seeking a satisfactory means of 
providing service yet deferring the 
high cost of underground. On the 
other hand, good economics dic- 
tates that plant investments in 
any particular system will be sal- 
vagable to the fullest possible ex- 
tent. With that in mind Table II 
has been prepared to provide a 
cost comparison with underground 
and also to show the cost of re- 
building aerial cable distribution 
to underground. An _ automatic 
throwover system was selected as 
it was considered to satisfy min- 
imum continuity requirements for 
an underground installation. With 
a knowledge of load growth and 
fixed charges rate one can predict 
a reasonable growth plan. 

Consider a 200 kva load density 
area where the rate of growth is 
15 per cent per year. Let us say 
that consideration is presently be- 
ing given to the installation of 
aerial cable and vaults. To deter- 
mine the economics of such a move 
it is first necessary to find out 
how long such a system will be 
adequate. It is assumed that a max- 
imum uniform load density of 600 
kva is to be allowed before under- 
ground is required. Applying the 
growth formula (compound inter- 
est) and solving for n, it is found 
that 7.85 years are required for the 
200 kva to grow to 600 kva. The 
plant investment of a 600 kva load 
density, aerial cable, throwover 
systems is 11.5 units. against 
15.2 units for a complete under- 
ground system, The average dif- 
ference in the plant investment in 
the growth period is 4.3 units. At 
a fixed charges rate of 15% per 
annum, this amounts to 5.1 units 
accumulated difference over the 
period of 7.85 years in favor of the 
aerial cable method. But at the 
600 kva level it will be necessary 
to invest an additional 7.8 unit to 
convert to underground. The total 
funds invested in the aerial cable 
system and conversion is 11.5 plus 
7.8 or 19..3 units yet the actual 
plant value is 15.2 units. Thus the 
difference between 19.3 and 15.2 or 
4.1 units must be retired after ap- 
proximately 8 years at no value. 

Now suppose this area had a 
growth rate of 8% instead of 15%. 
The ratio of difference in fixed 
charges to retirement losses be- 
comes much more favorable to the 
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aerial cable and vaults. The growth 
time to reach 600 kva would be 
14.3 years instead of 7.85; the dif- 
ference in fixed charges would be 
9.25 instead of 5.1; and retirement 
losses would be the same, 4.1. Thus 
it appears that the slower growth 
rates favor the aerial cable sys- 
tem. 

Florida Power & Light practice 

Aerial cable has been installed 
in many ways by the Florida Pow- 
er & Light Company. It has been 
used as an express circuit to sup- 
ply both open wire and _ under- 
ground feeders. When combined 
with aerial transformers it has 
served both residential and com- 
mercial areas. Short sections of 
primary aerial cable as radial taps 
from an underground system have 
supplied both aerial transformers 
and isolated vaults. These sections 
are usually kept short if alternate 
primary feed is not available. Sec- 
ondary aerial cable distribution 
from an underground system has 
assisted in reducing the invest- 
ment where a complete under- 
ground system is not justified. To 
date there has been no installation 
ulitizing vaults and aerial cable 
as a system complete in itself. 

Though service experience with 
aerial cable has been good, further 
development of this medium is still 
needed and is forth coming. As an 
example, paper insulated alum- 
inum sheath cable has good possi- 
bilities for aerial applications. 
These developments undoubtedly 
will improve performance and 
provide more favorable installa- 
tion costs. Nevertheless, even at its 
present stage of development, the 
successful use of vaults and aerial 
cable in combination for medium 
density areas has good possibilities. 

(This article has been udapted 
from an address presented before 
a recent meeting of the Engineer- 
ing and Operation Section of the 
Southeastern Electric Exchange.) 

Code interpretations 

(Continued from page 20) 

Question No. 3—Is it the intent 
of Section 3020 of the National 
Electrical Code to cover the con- 
struction of self-contained factory 
built and wired air-conditioning 
units connected to air-conditioning 
ducts? 
Answer—No. 

(Interpretation No. 440) 

Section 2501; use of insulated 
and isolated transformers for 
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DO IT RIGHT SEAL IT TIGHT 

NEOPRENE SEALS FOR ALL SERVICE ENTRANCE MASTS | 27°""'"9 Protection. 

* ABSORBS VIBRATION * ABSOLUTELY LEAK-PROOF Question No. 1—If a one-to-one x 
ratio insulating transformer and a 
relay and circuit breaker are in- ACME ‘‘N’’ (without clamp). When seal is 

forced tg conduit, inner feathered neo- stalled at a 120/240 single phase 
prene edge flanges up around conduit, mak- ee —_ . 2 +13; 
ing its own self-sealing collar. This seal can service entrance to a building, le 
be installed in seconds. One seal fits 1%” would this be acceptable as an al- 
and 1%” conduit; one fits 2” and 2%”. -" : 
Simplifies stocking. ternative to the grounding of the 

neutral conductor, metal frames of 
Patent Applied for — equipment, etc., that would ordi- 

narily be required by Article 250 
ot for such an electrical installation? 

Answer—No. 
Question No. 2—Is the term 

“isolation” as used in Section 2501 
intended to refer solely to the defi- 
nition of “isolated” in Article 100, 
“Not readily accessible to persons 
unless special means for access are 
used?” 
Answer—Yes. 

ACME ‘‘C’’ (with clamp) Seal is 
especially designed with collar to 
fit standard size conduit. Zinc- 
plated clamp tightens collar rigid- 
ly against conduit. Available’ in 
2” and 2%” sizes. 

Ce | Interim Code amendment 

~~, applies to switchboards 

C @ A TENTATIVE interim amend- 
ment to the 1956 edition of the Na- 

Cc tional Electrical Code, Number 
108, has been released by the 

MANUFACTURING AND SUPPLY COMPANY ee 

1840 W. 14th STREET ° CHICAGO 8, ILLINOIS Association and is now effective. 
Makers of better flashings and seals for over 45 years Interim Amendment No. 108 

modifies the last sentence of Sec- 
tion 3856 of the National Electrical 
Code to read: 

“Insulated conductors used for 
instrument and control wiring on 
the back of switchboards shall be 
flame retardant, either inherently 
or by means of an outer covering, 
such as one of the following 
types: R, RH, RW, RHH, RHW, V, 
AVA, AVB, T, TA, TW, MI, or 
other types specifically approved 
for the purpose.” 

The release of this amendment 
to the 1956 edition of the National 

e makes it easy to push tape in all runs. Electrical Code is in accordance 
® tapered for easy pushing around with NFPA policy of keeping its 

elbows. Promotes correct twist standards up ve date se furnish 
guidance in proper installation of 

at reverse elbows. Ends equipment and safeguarding of 
binding and jamming. hazards in furtherance of the gen- 

eral objective of the association to 
reduce loss of life and property by 
fire. The present amendment, like 
other NFPA standards, is the re- 
sult of action by a representative 
national committee organized in 
the general public interest through 
participation of various important 
groups concerned. 

This amendment, developed un- 
- der the published Procedure for 

From the maker of the famous Barth Electric Cable Puller. rel er g ime sangha wart 

: ST I recommended by the committee 
: for application in the administra- 

THE BARTH CORPORATION 12661 Brookpark Rd., Cleveland 30, Ohio tion tie 1956 edition of the Na- 

‘ : tional Electrical Code. 
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Tentative Interim Amendment 
No. 108 is recorded on the docket 
of N.E.C. Code-Making Panel No. 
9 for further consideration by that 
panel with regard to the next re- 
vision of the National Electrical 
Code. 

Delta systems 

(Continued from page 23) 

indicates the presence of a ground 
and the grounded phase. Another 
detection scheme uses a small two- 
winding transformer with the line 
side connected wye and a lamp 
and resistor in the broken delta 
secondary side. In this scheme, the 
unbalance due to a ground fault 
causes the lamp to light but does 
not indicate which phase is faulted. 
To avoid a burnout problem, volt- 
meters are often used in these va- 
rious ground detection schemes in 
place of incandescent lamps. 

Most ground detection schemes 
do not show on which feeder ecir- 
cuit the fault has occurred. The 
detectors are generally associated 
with a particular secondary sub- 
station and indicate only that a 
ground exists somewhere in the 
circuits involved in that substa- 
tion. It is thus necessary to pro- 
vide some means of locating, first, 
the grounded feeder, and second, 
the actual point of ground contact. 

Ground detection schemes 

One method of doing this is, of 
course, to take one feeder at a time 
out of service until the ground de- 
tector indicates that the fault has 
been cleared. In the event that 
faults occur on the same phase of 
two different feeders at the same 
time, a different procedure is re- 
quired. In such a case, all feeders 
may be de-energized and restored 
to service one at a time, the ground 
detectors showing for which feed- 
er the ground reappears. The same 
general procedure may be used 
to locate the particular branch cir- 
cuit containing the ground. 

It is desirable in most plants to 
be able to locate ground faults 
without having to wait for a period 
of light load when feeders can be 
taken out of service with a min- 
imum interruption to production. 
This, of course, minimizes the time 
that a ground fault is allowed to 
remain on the system which, as 
previously discussed, is very im- 
portant. There are many different 
schemes for accomplishing this. 

One company very successfully 
uses only an inexpensive low read- 
ing portable voltmeter. While their 
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low voltage feeders are carrying 
load current, a small voltage can 
be read between grounded phase 
and ground. This voltage, caused 
by the load current flowing 
through the circuit impedance to 
the point of fault, will diminish, 
becoming zero at the fault point. 
The voltage will likewise fluctu- 
ate exactly in unison with load 
current fluctuations on the partic- 
ular feeder which is grounded. 
Hence, this method can be used to 
first determine which feeder is 
grounded and then to narrow down 
the fault location to a small area. 

Another company which oper- 
ates many ungrounded 460-volt 
systems, provides fault-locating e- 
quipment at each system location. 
This equipment consists of a sig- 
nal generator and a portable sig- 
nal receiver similar to a clamp- 
on ammeter. The signal generator 
superimposes a low voltage alter- 
nating signal current on the 
grounded phase conductor. The 
hand receiver is used to locate the 
actual fault point by passing it 
along feeders, conduit runs, bus 
duct runs, distribution cabinets, 
and branch circuits. A micro-am- 
meter in the receiver picks up the 
signal current and gives a pulsat- 
ing indication until the fault point 
is reached. At and beyond the point 
of fault, the needle on the micro- 
ammeter remains stationary. This 
unit locates grounds without shut- 
ting down feeders and interrupting 
production. 

Other schemes are used in- 
volving superimposed audio fre- 
quency signals with detection of 
the signal by means of an explor- 
ing coil and radio headset. All of 
these various fault-locating means 
seem to provide good results with- 
out the necessity for shutting feed- 
ers down and interrupting produc- 
tion, thus largely eliminating this 
factor as a disadvantage of the 
ungrounded system. 

The possibility of experiencing 
abnormal] voltages, both transient 
and sustained, and the attendant 
possibility of increased insulation 
failures are often given as objec- 
tion to the ungrounded system. 
One source of sustained overvolt- 
age on an ungrounded system is 
when one phase of a three-phase 
system becomes grounded. In this 
case, the insulation of the other 

phases is subjected to 73 per cent 

above normal voltage. While this 

voltage seldom approaches the in- 

sulation levels of equipment and 

circuits,. the cumulative effect of 

higher than normal voltage stresses 

may somewhat reduce insulation 
life. 

Switching operation 

Normal switching operation in 
the system can cause overvoltages. 
These are generally not more than 
three times normal voltage and 
of short duration. Overcurrent de- 
vices such as circuit breakers or 
fuses, in general, interrupt a circuit 
at a normal current zero, at which 
time the stored energy in the in- 
ductance of the circuit is zero. The 
overvoltages thus developed re- 
sult from transient oscillation in 
the circuit capacitance and induc- 
tance. 

Another possible source of over- 
voltage on very large ungrounded 
systems is a resonant condition 
wherein a_line-to-ground fault 
through an inductance such as the 
coil of a motor starter contactor 
may result in approximate reson- 
ance with the system capacitance 
to ground. Experience has shown 
that the likelihood of abnormal 
voltages from this resonant condi- 
tion is quite small in practice. 

One of the most publicized 
sources of transient overvoltage on 
the ungrounded system is that of 
the arcing or restriking ground 
fault. Theoretical studies and some 
field tests have shown that, under 
certain conditions, arcing or re- 
striking ground faults on un- 
grounded systems can _ produce 
overvoltages as high as six times 
normal line-to-ground voltage. 
The conditions necessary for 
producing these _ overvoltages 
require that the dielectric strength 
of the arc path build up at a high- 
er rate after each extinction of the 
arc than it did after the preced- 
ing extinction. This phenomena is 
unlikely to take place in open air 
between stationary contacts be- 
cause such an arc path is not like- 
ly to develop sufficient dielectric 
recovery strength. It may occur in 
confined arcs where the pressure 
may increase after each conduc- 
tion period. 

Transient overvoltages 

There is substantial doubt in the 
minds of many engineers, includ- 
ing the author’s, as to the serious- 
ness of this problem of transient 
overvoltages due to arcing or re- 
striking grounds. This doubt ap- 
plies to low voltage industrial sys- 
tems, that is 600-volts and below 
and to some degree, to 2400-volt 
systems. There certainly has been 
no great accumulation of records 
and evidence to show that tran- 
sient overvoltages have been a 
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problem by producing multiple 
failures of circuits and equipment. 

Theoretically these overvoltages 
can happen and apparently in a 
few cases, have been the cause of ia) a» 
multiple circuit and equipment 
failures. However, even though 
experience with the ungrounded R E N E Ww A B L E F U Ss E Ss 
system covers many years, there 
has been no preponderance of evi- 
dence accumulated to indicate that ; 
the ungrounded system is general- One dependable quality 
ly unsatisfactory from this stand- . 
_- with BETTER PROTECTION 

On the contrary, one manufac- OVER A LONGER 
turer recently reported that rec- 
ords kept for a 5 year period, cov- OPERATING PERIOD &: 
ering 90,000 connected motor years ~. 
of operation, showed that for all ... AT THE REGULAR é 
ground faults on his ungrounded 
systems, abnormal voltage to FUSE PRICE 
ground was a possible factor in 
only 22 per cent of the cases and 
was determined to be definitely - 
not a factor in the other 78 per Hy m 
cent. Likewise, his records of mo- Mitts iS the 
tor winding failures show that in ; ht Mass b 
only 29 per cent of the cases was Manarzh , ws Discriminating users 
there any evidence of arcing to 
ground. 

Along these lines, the keeping of LONG LASTING 
fault records and motor and equip- : 
ment failure records should be ~  deocte s because of their 
strongly urged as a means of ob- Ke | = QUALITY CONSTRUCTION 
taining a sound basis for answer- 
ing such questions as whether or 

have specified 

these fuses for many 

permitting easy access for 
/ 

not to abandon ungrounded oper- ferrule type cleaning Polite! speedy 
ation. 

In discussing the application of ts Mon-o-lag link replacement 
delta ungrounded distribution sys- 
tems in industrial plants and the 
possible advantages and disadvan- 
tages of this type of operation, it 
is hoped that this paper will help 
to clarify some of the confusion 
concerning the advisability of un- 
grounded operation. The advan- 
caer anna Gar alain ealean MPA QUALITY CONTROL—we are able to make 

neutral grounding have been very strong claims and GUARANTEE long service. 
well described in other recent pa- 
ers and must certainly be recog- 
cok fe “ A complete line of knife blade and ferrule 

In making a decision for either 
a new plant system or a modern- 
ization of an existing system, the fuses and spring clips. 
pros and cons of either alternative 
must be weighed in the light of the SpecYy Manarz ‘ay Fu SES 
factors which are important in the 
specific plant. It is the authors e ; / 
opinion, that where service con- Oz “Myf 
tinuity is of importance and can 
be measured in terms of dollars Manarch 
of lost production resulting from 
electrical Gutages, the ungrounded 
system, properly operated and 
maintained, can furnish a valuable - 
added degree of service reliability. 

It might be mentioned that a 
recent publication worked up by ELECTRIC CORPORATION 
the AIEE Committee on Industrial Jamestown. New York 
Power Systems should be of con- : 

raw material to final inspection under our own 

type renewable and one-time fuses; plug 
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siderable help to those industrial 
plant engineers faced with the 
question of whether or not to 
ground the distribution system and 
if so, the question of how it should 
be grounded. This publication is 
entitled “Grounding of Industrial 
Power Systems” AIEE Publication 
No, 953. 

Bidding service 

(Continued from page 21) 

trouble, as he knows where he 
stands ‘within a short time after 
the general contract bids are 
opened. One hour after closing 
time, the Chapter manager picks 
up all bids from the trust depart- 
ment of the bank, tabulates them, 
and furnishes a copy of the tabu- 
lation to all electrical bidders who 
participate in the Voluntary Fair 
Bidding Service. 

At a recent general meeting of 
Arkansas electrical contractors 
who are members of the local 
chapter of the national association, 
enthusiasm was expressed for the 
benefits derived from the bid de- 

'pository. It was found that the 
rights of the owner, the general 
contractor, and the electrical con- 
tractor are recognized and pro- 
tected, and that the bid depository 
does not limit fair competition, 
the number of bidders on the job, 
or the prices they bid. 

“During the last few years,” 
said Manager Harris, “the volume 
of electrical contracting has dou- 
bled. With the current industrial 
expansion of the state gaining ex- 
pected force, electrical contracting 
will triple, perhaps in ten years. 
Ethical bidding practices, guided 
by an impartially and properly 
administered bid depository, will 
help to stabilize the electrical in- 
dustry.” 

"Supermarket" 

(Continued from page 19) 

Fixture display 

A case history of Interstate E- 
lectric Company’s wholesale oper- 
ations shows that demonstration 
and display are still the keynote 
to satisfying customers in a hurry. 
“See what you want and buy it,” 
still cannot be beat — and this is 
the watchword behind the plan- 
ning the building, and the loca- 
tion of the “great white way” of 
lighting fixtures. Over 500 lighted 
units, involving 50 circuits, make 
the showroom a showplace. 

The lighting fixtures depart- 
ment has been located at the front 
of the huge building, at the main 
entrance, and is a welcome ad- 
vertisement for the entire firm to 
customers of every description who 
enter for every other service, as 
well as for just help in planning 
a lighting job. 

The lighting fixtures displays 
cover an area nearly as large as 
an average city lot. It is adver- 
tised as the largest selection of 
lighting in the entire South. There 
are 5,000 square feet of display 
ceiling. 

Portable ceiling 

Unique to contractors and home 
owners who come in with their 
builders to plan their new home 
lighting, is the suspended portable 
ceiling which hangs on wires. This 
ultra-modern type of suspended 
ceiling is made up of removable 
square panels, featuring one dis- 
play lighted fixture to each panel. 

This arrangement makes pos- 
sible the plugging in of individual 
fixtures or quick, easy removal 
without any unsightly wiring or 

connections. There is an _ outlet 
strip above the ceiling which car- 
ries the electrical circuits propor- 
tionately distributed to the panels. 
No individual outlet boxes are 
needed. 

Organized display 

Charles O. Marionneaux, sales 
manager of Residential Fixtures 
Department outlined the detailed 
thinking and planning’ which 
achieves complete harmony and 
customer use for the whole dis- 
play. 

“In building and arranging our 
ceiling fixtures, one wall side of 
our showroom is contemporary and 
extreme modern, then as the cus- 
tomer drifts over to the window 
side (where drapes are hung) she 
gets the traditional and colonial,” 
Mr. Marionneaux pointed out. 
“The higher-priced fixtures have 
been given the front ‘orchestra’ 
display as customers enter the 
door. 

“Everybody who comes to Inter- 
state has to come right through 
this portion of the display, even 
to get to the president’s office or 
even to the washroom. The fix- 
tures ‘pretty up’ the entire build- 
ing and can be seen at a great dis- 
tance from the outside of the main 
building all the way to the street. 

“With the best foot forward in 
front, our price tags are all pinned 
in easily-read type to the panel 
identifying the fixture. The panels 
are low enough for easy reading, 
a very important point from the 
standpoint of close customer in- 
spection of the fixture as well as 
of the price and model number,” 
Manager Marionneaux continued. 

As the customer slowly wends 
her way from the higher-priced 
units in front, the price scale de- 
creases as she walks toward the 
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rear. The back part of the depart- 
ment ends up with commercial and 
institutional fixtures. 

Residential table and floor lamps 
occupy the outside wall, along 
with kitchen blower fans and other 
household units. There are any 
number of island and portable dis- 
plays for bracket lighting, sconces, 
garden and outdoor displays. 

The inside wall of fire-proof 
peg-board is the wall bracket light- 
ing, including chimes, heaters, out- 
door sconces and many, many sim- 
ilar displays. “Show everything 
you’ve got or that you can get 
in a hurry,” is Mr. Marionneaux’s 
motto as the new home owner is 
anxious to get in her new house 
and usually thinks of the light- 
ing on the tail-end of the con- 
tract. The entire panel series and 
the whole hanging ceiling of dis- 
plays is completely fire proof and 
loaded with fibre. Everything is 
acoustical. 

Although the firm has a branch 
in Lafayette and in Shreveport, 
the New Orleans headquarters a- 
lone serves out of this office more 
than 1,500 active electrical and fix- 
ture accounts, Robert J. Page re- 
cently has been appointed sales 
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manager of Interstate. Joseph 
Achary is assistant sales manager. 
Assisting Mr. Marionneaux in the 
Lighting Fixtures Department is 
Henry J. Hotard and George Lae. 

Major fixtures lines carried in 
the Lighting Department include 
Globe, Progress, Lightolier, and 
the products of Marvin Manufac- 
turing Company. 

Survival pattern 

(Continued from page 17) 

for the job, so their per hour cost 
is totalled and averaged out to get 
the cost per man-hour for a par- 
ticular job. 

“For example, on a job that took 
the labor of three or four men, 
with a total of 1820 man hours, 
the labor-unit was $2.95, with a 
labor cost of $5369. The total esti- 
mate was as follows: 

Material 
Job expense( includes 
bond at 1 percent, insur- 
ance, compensation, social 
security, licenses, permits, 
fees, inspection fee ......... 
3% state tax on 
material 

Labor 

$22,970.10 

750.54 

5,369.00 

Total prime cost 29,788.74 

Overhead (15% of 
Gross sales) 4,442.70 

$34,231.44 

Thus does this 39-year-old con- 
tractor, with a record of many 
years’ wiring experience, enter the 
lists against Florida competition. 
After a scant two years, Gabrio 
Electric Co. is close to the top in 
the St. Petersburg area. 

Success secrets 

A thumbnail summation of his 
phenomenal success would reveal 
that Gabrio operates as econom- 
ically as is logically possible. 

The fact that he’s willing to 
guide his firm realistically along 
a sound path of compromise and 
adjustment to a modest profit, 
keeps the Gabrio business boom- 
ing. 
“Whether he likes it or not,” 

mused Gabrio, “today’s contractor 
needs to know his business oper- 
ation cost, and adapt, after study, 
the methods of the bigger con- 
tractors. No longer can a con- 
tractor hide his head in the sand 
and merely hope for the big jobs. 
You can’t lick the big fellows, so 
why not face the music and the 
competition and join ’em?” 

Homes, Schools, Factories 

COOLAIR 

Is The Answer to 

Low-Cost Cooling 

CQ Fan, one 

of many models 

from 1400 to 

154,000 C.F.M. 

May be in- 

stalled in 

3 any position 

Whenever the call’s for cooling, 
install COOLAIR. Costs you less 
—performs better—anywhere. For 
information and prices, write 

American 

Coolair Corp. 

3603-B Mayflower Street 
Jacksonville 3, Florida 
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M. STEPHENS 

MFG. INC. 

PRECISION 

ENGINEERED 

Manufacturers of Quality Electrical Fittings 
814 East 29th Street Los Angeles I 1, Calif. ADams 1-9147 

Manufacturer's Representatives: 
W. H. Berry Co., Inc. Brenner Electrical Sales 
45-47 Alabama St., S. W. 201 Velasco 
Atlanta, Ga. Houston, Tex. 
and 
201 W. Worthington Ave. 
Charlotte 3, N. C. 
Dupont-Wachter 
609 Tchoupitoulas St. 
New Orleans, La. 

Stocks Carried in 

Bernie Rosenfield 
c/o Stewart Elec. Agencies, Inc. 
2180 N. W. 23rd St. 
Miami, Fla. 

Local Warehouses 

U
L
L
 

Y-ER Eas 

Wire Pulling Lubricant 

im, 

Only Y-ER EAS has all these features 

@ Creamy, non-corrosive lubricant. Never greasy or 
messy. 

Write for 
descriptive 
booklet 

Prevents sticking or setting. Specially helpful on 
saddles and turns. 
Does not run back on cables. 
Never harmful to hands or clothing. 
Permanently non-harmful to cables or conduit. 

AT ALL LEADING ELECTRICAL SUPPLY HOUSES 
A nee. . msn ¥ 0 «. one 

ELECTRO COMPOUND CO. 
41° W. 150th Street © Cleveland 11, Ohio 
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Explosion- 

proof 

Housings 

Non-sparking cast aluminum, 
strong and rustless. Available 
in a wide range of standard 
and special sizes. 

Send for Bulletin F 

THE Adalet 
14300 LORAIN AVENUE ° 

cast 

aluminum 

Lightweight, easily mounts 
onto equipment. Drilled and 
tapped to specifications. Made 
to Underwriters and Military 
Specifications. 

MANUFACTURING COMPANY 
CLEVELAND 11. OHIO 

ANCHOR for 1/3 the COST 

STRONGEST and BEST Tenite-Aluminum 

= 0 
= Ws 

FIVE SIZES: For No. 4 
Screw to %” Lag 
Write: Dept. =S 

JORDAN INDUSTRIES, INC., 2751 N. 

EXPANSION 

SHIELDS 
for every purpose 

W. 75th STREET, MIAMI 47, FLA, 

“ 

W. R. C. Smith Publishing Co. 
Department ES6-57 
806 Peachtree St., N. E. 
Atlanta 8, Georgia 

coo 

[) New Subscription 
[] Renewal Subscription 

You may renew/enter my subscription to ELECTRICAL SOUTH for 
3 years. 

Name 

Firm medi - ........Position a 

P.O. Box or 
Street and No. _. - ‘ —_ 

City State 

OO Enclosed find $3.00 OO Send bill for $3.00 | 

a 
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MAN UFACTURERS’ AGENTS 

REPRESENTING OUR ADVERTISER | 
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Morrison, Robert 8. Fisher, Bryan P. ra "i sis 
Frank Adam Elec. Co. .28, : Frank Adam Elec. Co. 28, 2§ Avondale Estates te R. _. »&E 
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1-T-E Circuit Breaker Wo. Orlando Kirlin Co I TI pee oa J reu sreanke 
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This listing of Manufacturers’ Agents is published as a convenience, and not as a part of the advertising 

contract. Every care will be taken to index correctly. However, no allowance can be made for errors, 

or for failure to insert. We will appreciate your calling to our attention any corrections or omissions 

promptly. Only manufacturers’ agents are listed here. 
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Beouthwire Oo. ..cccccrs 1 
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Tomic Sales & Eng. Co. .. 90 

Howe Co., W. F 
Cirele F. Mfg. Co. .....11 
Steel City Elec. Co 1 
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Frank Adam Elec. Co. .28, 29 
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I-T-E Circuit Breaker 
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Killark Elec. Mfg. Co. ..107 
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Smitheraft Lighting Div. 8&5 
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Jasper Blackburn Corp. . 40 

Lumpkin, J. P 
Bulldog Elec. Products 83 
Steel City Elec. Co. .... 13 

eee Al} 

Ranson, Wallace & Co. 
Clark Controller Co. : 59 

Thurman Co., W. L 
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Advance Transformer 
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Greensboro 
Chapman & Co., Cary 

Fullman Mfg. Co. ..... 104 
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Hopper & McCoy 
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Columbia 
Engineer Sales Co 

Preformed Line Products 67 
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Memphis 
Beard, Hal P. 
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Clark Controller Co. 59 
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Smitheraft Lighting Div 85 
Russell, Charles % 
Royal Ele« Mfg. ..-cce-s 79 

Richmond 
Crews, L. J 

Briegel Method Tool 
Co coe 51 

Murray Mfg. Corp. ..- 45 
Fishburne, Robert W ; 

3 & C Metal Stamping Co 1 
Lassiter Sales Co., W 

Atlantic Conduit 
Fittings Co ee0s 96 

Prescolite Mfg. Co. ... 113 
Mayo, Jr., Paul 

Blackhawk Industries . 102 
Keystone Mfg. Co. ...- 11 

Ranson, Wallace & Co. r 
Clark Controller Co 9 

Schraudt, Jr., Geo. BE 
Smitheraft Lighting Div.. 

Shelor, Fred 
Keystone Mfg. Co. .....- il 

Simpson & Son, Paul 
Ideal Industries, Inc. ...105 

Sullivan, Jr.. Wm. . 
Adalet Mfg. Co = 115 
Frank Adam Elec. Co, 28, 29 

Warwick 
Johnson, 8. C 

Elliot Elec. Prods, Co. ..110 
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Pin wguketstetets> che Oe : 

Diamond Type MD° 
heavy, medium and light 

duty flexible cordage... rubber \ Maximum flexibility, 
insulated with rubber or es : moisture resistant. 

neoprene jacket.  € Ls Conveniently marked 
\ GS & to-measure! 

/ 

al, 

7 PREVENTIVE MAINTENANCE gets top 

priority from industrial management. ..so when the job calls for 

an industrial application of Portable Cord, specify the 

product with “built-in” PM! Diamond Portable Cord and Red-D-Prene® 

assure the industrial user maximum protection against 
Diamond DTX® Non-Metal- costly downtime caused by cord failures. The tough, oil and 

nn ae and abrasion resistant sheaths give long wear, reduce maintenance costs. 

easy to pull. Clean to handle, Red-D-Prene, first portable cord produced in Industrial Red, 

does not flake off! is readily identified... thus minimizing accidents. 

D
I
A
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WIRE and CABLE Company 

Sycamore, Illinois 
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THIS NEW POWER-STME SWITCHBOARD 

TAKES LESS SPACE and COSTS LESS, T00! 

above « the old way of installing 
service entrance—a C/T cabinet, a large 
safety switch and a panel board or a gang 
of smaller safety switches were hung on 
a wall and connected by a complicated 
arrangement of wireway or conduit and 
cable. Expensive, space-consuming and 
unsightly. 

POWER-STUE FEATURES 

¢ Only 14 inches deep and 30” or 36” wide... 
saves valuable space! 

¢ Complete front accessibility— connect all circuits 
from the front! 

¢ Standardized C/T compartment meets Edison 
Electric Institute and Public Utilities’ specifications. 

* Service sections are also available with a main 
switch or main breaker...arranged for either hot 
or cold sequence. 

above « the modern way. C/T compartment 

and six distribution branches are combined ina 

single cubicle with all inter-connections bussed. Write for Layout and Specification 
Because installation time and costs are cut so Manval...a valuable source of reference. 

drastically, this new way actually costs less than Address Square D Company, al 
the old! 6060 Rivard Street, Detroit 11, Michigan May, 

NOW...EC&M propucts AREA PART OFTHESQUAREDLINE 

SQUARE J) COMPANY 
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"By Installing 

Fusetron Fuses... 

We Saved 

$165 to $225 a year 

on solenoid coils and 

reduced down-periods" 

ED. O'HATNICK, 
Ch. Electn 
Frank Kneeland Plant 
United Eng. & Fdry. Co. Pittsburgh, Pa 

Mr. O'Hatnick continues ... “The solenoids on 
the hydraulic clutches of our horizontal boring 
mills would sometimes stick or slow down when 
dirt got into the oil. 

“When this happened, the tap D.C. solenoid coils 
wouldn’t be pulled in far enough so they would 
burn up. 

“Each coil cost about $15 and with 12 to 18 of 
them burning up every year it didn’t take long 
for this to add to a considerable amount of money. 

“And even more costly were the production loss- 
es that resulted from these shutdowns. 

“With hope of reducing these expenses, we de- 
cided to individually protect the 72 solenoids in 
use with 3/10 ampere Fusetron dual-element 
fuses. 

“In the next 3 years only 2 coils burned up. 

“We had other favorable experiences with Fuse- 
tron fuses that convinced me they can make a 
plant more effective. 

“That’s why, upon being transferred to our 
Frank Kneeland Plant, I made a study to see where 
Fusetron fuses can be applied to help us reduc¢ 
operating costs.” 

DON'T RISK LOSSES! FOR LOADS ABOVE 600 AND UP TO 

: 5,000 AMPS., Use BUSS Hi-Cap Fuses.... 
One burned out solenoid .. . 

One lost motor... They have an interrupting capacity suf- 
ficient to handle any fault current regardless 
of system growth. 

They can be coordinated with Fusetron 
fuses on feeder and branch circuits to limit 

with a Fusetron dual-element Fuse. fault outages to circuit of origin. 

Write for Bulletin FIS — Write for bulletin HCS — 
BUSSMANN MFG. DIV. 

McGraw-Edison Co. 
University at Jefferson, St. Louis 7, Mo 

One needless shutdown . 

One destroyed switch or panel ... 

May cost you far more than replacing every ordinary fuse 

Play Safe! install FUSETRON dual-element Fuses and ‘rrern: at 
ELECTRICAL PROTECTION 

BUSS Hi-Cap Fuses throughout entire Electrical System! Cy 


