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“Airspread” 

Ceiling | 

UNTER, who has made fans and 

ventilators exclusively during 55 

52-In Hotel Type years, is now operating under War 

Production Board restrictions. « No 

more fans will be made except for the Army, Navy and Maritime Commission. e 

HUNTER unfilled orders now on hand represent contracts with Government 

Agencies. e Certain sizes of belted exhaust types can be made available for 

Government hospitals and other war industries, subject to limited material 

inventories now on hand. 

HUNTER FAN & VENTILATING COMPANY, INC. 

Factory: FULTON, N. Y. 
General Sales Offices: Memphis, Sterick Bldg. Eastern Sales Office: New York, 92 Warren Street Western Sales Office : St. Louis, 1706 Olive Street 

Sales Offices: 2 ageless oe ae Sales Offices: 

ATLANTA y ee BOSTON 

CHICAGO a » ey CLEVELAND 

DALLAS a q DETROIT 

HOUSTON ie oe Ps KANSAS CITY 

LOS ANGELES a | NEW ORLEANS 

PHILADELPHIA SS. PITTSBUGH 

» 

§ =Zephair Comfort 

Cooling and a 
ey Commercial Ventilators jaumil 



This Yoko) 41-3) tells you 

how to get all the fluorescent light 

you need with the new and 

improved Sylvania All - Purpose 

Commercial Fluorescent Fixture. 

It is yours for the asking. Just fill 

in and mail the coupon below. 

SYLVANIA ELECTRIC PRODUCTS INC. 
Dept. C-1 Ipswich, Mass. 

Please send me your new commercial fixture booklet and tell me how | can qualify 
under WPB ruling for improved fluorescent fixtures now. | am interested in lighting 

ELECTRIC PRODUCTS INC. the following types of areas: . 
- 

Ipswich, Mass. 
NAME_—__ 

INCANDESCENT LAMPS, FLUORESCENT LAMPS, FIX- 
TURES AND ACCESSORIES, RADIO TUBES, CATHODE COMPANY__— 

RAY TUBES, OTHER ELECTRONIC DEVICES 

ELECTRICAL SOUTH is published monthly by W. R. C. Smith Publishing Co., Marietta, Ga., and Atlanta, Ga., U. S. A. 
Subscription rates, United States and Possessions, $1.00 for one year; Canada, $1.50 per year; Foreign Countries, $2.00 per year. 

Entered as second class matter at the postoffice, Marietta, Ga., under Act of March 3, 1879 
Volume 24 Number 2 



PROPER ADHESION AnD FUSION 

-ARE “MUSTS” IN 

FRICTION TAPE serves its function only of rubber tape, proper fusion is required if 

iso long as a proper degree of adhesion each successive layer of tape is to remain 

exists. When adhesion falls below a mini- _ firmly bonded to its neighbors. Without a | 

mum, there can be no assurance of acon- _ proper degree of fusion, rubber tape offers | 

tinuously sealed joint. Similarly, in the case _ poor insulation of the joint. 

PANTHER and DRAGON Friction and Rubber Tapes are 

constantly tested at the factory to ensure sufficient de- 

grees of adhesion and fusion. 

Fully meeting all the requirements of A.S.T.M. and Fed- 

eral Emergency Specifications, PANTHER and DRAGON 

Friction and Rubber Tapes are being specified and used 

by electrical contractors who recognize the guaranteed 

performance of factory-tested tape. 

PANTHER AND DRAGON 
BRANDS EACH OFFER 
FRICTION AND RUBBER 
TAPES 

9. Excellent Tackiness HAZARD INSULATED }2 MAE) (eo) ie} Mium) 9. Strong, Durable Core 

10, Colorful, Attractive Boxes 779) ')) 5) 93) f0):) ¢) ss 6200) Ce)\Sbyxuerenr 10. Colorful, Attractive Boxes 

WILKES-BARRE, PENNSYLVANIA * OFFICES IN PRINCIPAL CITIES 

RUBBER TAPE SOLD THROUGH FRICTION TAPE 
_ RECOGNIZED 

! 1, Guaranteed Footage INDEPENDENT 1. Guaranteed Footage 
D | 2. High Grade Compound WHOLESALERS 2. Substantial Fabric 

3. High Tensile Strength 3. High Tensile Strength 
4. High Elongation a ace 12 4. High Adhesive Strength 
5. High Dielectric Strength ws = , 5. High Dielectric Strength 

93 mpc 4 — ena' ana CA & pm me : fee, a 6. Uniform Thickness 

a 7 opige | Pe bald 7. Uniform Width 

| ; rere 

| 
| 
| 
| 
J 
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FOR LASTING, DEPENDABLE SERVICE... 

rely on 

these 6 advantages 

of Transite Ducts 

Inorganic . . . made of an asbestos and 
cement composition compressed under 
great pressure. This provides perma- 
nence and strength. These ducts are 
also immune to rust and rot. 

Permanently smooth bore .. . long 
cable pulls and replacements are made 
easier. Danger of damage to cables is 
minimized. 

Easily and quickly installed . . . long, 
light-weight lengths and simple assem- 
bly method assure rapid, economical in- 
stallation. 

immune to electrolysis .. . being en- 
tirely inorganic and non-metallic, these 

JOHNS MANVILLE 

ducts are not affected by electrolysis or 
galvanic action. 

Lower cable temperatures ... an 
advantage resulting from a relatively 
high rate of heat dissipation. 

incombustible . . . won’t contribute to 
the formation of dangerous smoke, 
gases, or fumes. If burnouts do occur, 
these inorganic ducts provide maximum 
protection to adjacent cables and per- 
mit easy removal of damaged conductor. 

For complete details on Transite Ducts, 
write for Data Book, DS-410, Johns- 
Manville, 22 East 40th Street, New 
York 16, N. Y. 

JM 

=, TRANSITE DUCTS 

TRANSITE CONDU/7T 

Designed for exposed work and for use un- 
derground without a concrete encasement. 

TRANSITE poseaed 

For use in concrete. Thinner walled, other- 
wise identical with Transite Conduit. 

ELECTRICAL SOUTH for FEBRUARY, 1944 
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Identity 

The men illustrated above are three 

Electrical Engineers and a Purchasing 

Agent. These men collaborated in pre- 

paring the list of ‘‘Requisites for Light- 

ning Arresters’’ shown at the left. The 

list was recently published and dis- 

tributed by a leading Electrical Trade 

Paper. 

* No. 5 was unanimously voted most 

important. 

OPERATING MEN ASK FOR IT! 

HUBBARD AUTOGAPS HAVE IT! 

the Answers 

Yes! High and low altitudes — high and low temperatures 
have not affected good performance. 
Yes! Made entirely of time-tested, durable material — 

Ns virtually unaffected by each operation. 
» Excellent laboratory performance confirmed by several 
| years field experience. 

Yes! Multiple gaps in series containing no fusible 
material. 
Field experience proves unchanging values over long 
period of service. Oscillograms are available. 

night well have written 

. .Autogaps” 

DMPANY 
FORNIA CHICAGO 
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Working for today and planning for 

tomorrow, the Norge corps of independent 

distributors is still intact and looking forward to 

a great future with Norge! 

* * * * ON ACTIVE SERVICE * * * * 

To George Lehleitner, Walter Custis, P. F. Crenshaw, Jr., L. J. 
McAllister and B. H. Spinney, now in the service of our country, a 

salute from the Norge organization. To them and to the many other 
Norge men in the Services, good luck and an early homecoming. 

It is from these men and their dealers that Norge often 

receives suggestions and opinions concerning postwar 

household appliances and postwar markets. 

It is because of these men and their dealers that Norge 

began its postwar planning many months ago. 

It is with these men and their dealers that Norge looks for 

ward to an unusually bright future. 

Success is assured. A postwar line of full-profit major 

appliances, all of them products of experience and all sel- 

ing under one brand name, will be backed by vigorow 

national and local advertising. 

Sales of the new line will be heightened by a wealth of 

practical, proved merchandising helps, gleaned through the 

activities of the Norge Jury of Marketing Opinion. 

The well-known Norge policy of “fair treatment for all’ 

will continue in effect, keeping Norge dealers in a positi 0 

so favorable that they will remain the envy of the entife 

home appliance field. 

NORGE DIVISION, BORG-WARNER CORPORATION, DETROIT 26, MICHIGM 

NORGE | 

A BORG-WARNER INDUSTRY 

Only prewar producer of a complete line of Rollator refrigerators, 

ranges, washers, gas ranges, home heaters, commercial 

WHEN IT’S OVER, SEE NORGE BEFORE YOU 8B 



L. J, McAllister 
L. J. MCALLISTER 

Boston, Mass. 

Dave Trilling 
TRILLING & 
MONTAGUE c 

Philadelphia, Pa. * New York, N, ¥Y, 



EB. O. Hunting J. J. Crouch Robert Hager 
ALBUQUERQUE THE ARNOLD THE AUTO 
NORGE, INC. WHOLESALE CORP. EQUIPMENT CO. 

Albuquerque, Cleveland, Ohio Denver, Colo. 
N. Mex. 

W. M. Wood S. js Levy EB. D. Henley 
AUTOMATIC SALES BERGMAN-NORGE CO. BIRMINGHAM ELEC. 

CORP. BATTERY CO. Buffalo, 
Houston, Texas N. Y. Birmingham, Ala. 

bie 
B. S. Gambill F. M. Bultman 
BRAID ELECTRIC CAIN & BULTMAN, INC. 

CO., INC. Jacksonville, 
Nashville, Tenn. Fla. 

J. T. Morgan C. H. Clemons 
CHARLESTON ELEC. CLEMONS BROS. CO. 

SUPPLY CO. Chattanooga, 
Charleston, Tenn. 
W. Va. 

Eric Johnston Harry Knodel 
COLUMBIA THE HARRY KNODEL 

ELEC. & MFG. CO. DISTR. CO. 
Spokane, Wash. Cincinnati, Ohio 

KR. Connelly 
F. B. CONNELLY CO. 
Seattle, Wash. 
Portland, Ore. 

Working for today and planning for 

tomorrow, the Norge corps of independent 

distributors is still intact and looking forward to 

a great future with Norge! 

zk 2 & ON ACTIVE SERVICE * * * * 

To George Lehleitner, Walter Custis, P. F. Crenshaw, Jr., L. J. 
McAllister and B. H. Spinney, now in the service of our country, a 
salute from the Norge organization. To them and to the many other 
Norge men in the Services, good luck and an early homecoming. 

It is from these men and their dealers that Norge often 

receives suggestions and opinions concerning postwar 

household appliances and postwar markets. 

It is because of these men and their dealers that Norge 

began its postwar planning many months ago. 

It is with these men and their dealers that Norge looks for- 

ward to an unusually bright future. 

Success is assured. A postwar line of full-profit major 

appliances, all of them products of experience and all sell- 

ing under one brand name, will be backed by vigorous 

national and local advertising. 

Sales of the new line will be heightened by a wealth of 

practical, proved merchandising helps, gleaned through the 

activities of the Norge Jury of Marketing Opinion. 

The well-known Norge policy of “fair treatment for all’ 

will continue in effect, keeping Norge dealers in a position 

so favorable that they will remain the envy of the entire 

home appliance field. 

NORGE DIVISION, BORG-WARNER CORPORATION, DETROIT 26, MICHIGAN 

NORGE 

A BORG-WARNER INDUSTRY 

Only prewar producer of a complete line of Rollator refrigerators, electri 
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HIGAN Peter Sampson C. L. Carper 

Des, Bacchel W. J. Schnelle 

P.F. Crenshaw, Jr. W. E. Seaton 
P. F. CRENSHAW, BENJ. T. CRUMP CO. 

yR., CO. INC. 
Memphis, Tenn, Richmond, Va. 

W. D. V. Hopkins H. P. Meyer 
HOPKINS EQUIPMENT IMPERIAL HARDWARE 

CO., INC. CO., INC. 
Atlanta, Ga. El Centro, Calif. 

M. B. Lasky R. M. Dodds 
MAYFLOWER A. Y. McDONALD 
SALES CO. MFG. CO. 

St. Louis, Mo. Sioux City, Iowa 
Kansas City, Mo. 
Wichita, Kans. 

Mark Lintner W. C. Rowles 
COLUMBUS ROWLES SALES 

APPLIANCES, INC. co. 
Columbus, Ohio San Antonio, Tex. 

SAMPSON ELECTRIC SIDLES CO. 
co. Omaha, Nebr. 

Chicago, Ill. Des Moines, Iowa 

THE — CO., TEXAS WHOLESALERS 
Dallas, 

Louisville, Ky. Texas 

ERSKINE-HEALY, INC. 

Geo. Lehleitner 
GEO. H. LEHLEITNER 

New Orleans, La. 

ae “7% . 
V. J. McGranahan 
V. J. MeGRANAHAN 

RA 
DISTRIBUTING CO. 

SOUTHERN BEARINGS 
TS CO 

Charlotte, N. C. 

THURMAN & BOONE 
CO., INC. 

C. Olesen, Jr. J. M. Bloch Ludwig Hommel 
THE FARRAR BROWN THE GIBSON CO. LUDWIG HOMMEL 

CO., INC. Indianapolis, & CO. 
Portland, Maine Ind. Pittsburgh, Pa. 

Frank Lyon L. J. McAllister E. H. Krohn 
FRANK LYON CO. L. J. McALLISTER ALBERT MATHIAS 
Little Rock, co. & CO. 

k. r Boston, Mass. El Paso, Texas 

LY & 
William Mee, Jr. A. H. Meyer C. A. Rahn 
WILLIAM MEE CO., INC. LEO J. MEYBERG MIDLAND IMPLEMENT 
Oklahoma City, CO., INC. CO., INC. 

Okla. San Francisco, Billings, Mont. 
Los Angeles, 

Calif. 

W. H. Roth A. C. Reinhard Chas. L. Wheeler 
REINHARD BROS. CO. ROTH APPLIANCE SALT LAKE 

INC. DISTR., INC. HARDWARE CO. 
Minneapolis, Minn. Milwaukee, Wis, Salt Lake City, 
Aberdeen, S. Dak. Utah 
Fargo, N. Dak. 

, A $s 
: = Side. 

W. E. O’Connor B. H. Spinney F. L. Wallace 
SOUTHERN B. H. SPINNEY CO. SUMMERS HDWE. 

WHOLESALERS, INC. Springfield, Mass. & SUPPLY CO. 
Washington, D. C. Albany, N. Y. Johnson City, 

Syracuse, N. Y. Tenn. 

th & 
Dave Trilling E. G. Turner C. B. Warren 

TRILLING & TURNER DEPT. WARREN-CONNOLLY 
MONTAGUE STORE CO. CO., INC. 

Philadelphia, Pa. Springfield, Mo. New York, N. Y. 



RUBBER BOATS made in this plant may save American lives. The operator must 

cut this rubber fabric accurately and fast. See-ability, through bright, long-lasting 

Westinghouse Mazda Lamps, helps her dothis vital job smoothly, exactly, athigh speed. 

Listen to John Charles Thomas, NBC, Sunday, 2:30 P. M., E. W. T. 

6 ELECTRICAL SOUTH for FEBRUARY, 1944 



SPEEDS PRODUCTION 

y a 

: i? etter See-ability is made possible by the efficiency and 

~~, Drightness of today’s Westinghouse Mazda Lamps. 
al 

Phis, See-ability enables the operator to work to closer limits, 

. faster, more accurately. Under See-ability conditions, mistakes 

are fewer, accidents reduced, materials saved, inspection speeded 

And See-ability is welcomed by employees, too. For it lessens 

eye-strain and fatigue, promotes their health and well-being. 

* * * 

WHEN THE BIG JOB of war production is done, new lighting 

improvements pioneered by Westinghouse engineers will become 

generally available. One of the first developments will be circular 

fluorescent lamps for industrial, commercial and home use. Other 

improvements such as new fluorescent lamp shapes and colors can alse 

be expected, made possible by persistent Westinghouse research and 

engineering know-how. For leadership in lighting—watch W ‘estinghousel 

Westinghouse ™ 

MAZDA LAMPS he 

FOR BETTER ‘’SEE-ABILITY ‘’ 

Westinghouse Electric & Manufacturing Company, Bloomfield, N. J. Plants in 25 cities . . . offices every\vhere. 

ELECTRICAL SOUTH for FEBRUARY, 1944 7 
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Nothing is more basic in furthering the interests of the electrical industry as a whole— 

and of each individual branch—than the promotion of electrical wiring. This has long 

been the number one belief with Anaconda Wire & Cable Company. 

THE PAST THE PRESENT 

A more recent example is the “Preventive Main- 

tenance” campaign developed by Anaconda 

engineers to meet wartime conditions. Based 

upon practical methods of conserving electrical 

circuits and equipment, it is being widely used. 

You probably recall the “Electrical Moderniza- 

tion” campaign of Anaconda prior to the war. 

Ic helped stimulate national interest in better 

wiring for Industry and helped to prepare In- 

dustry to meet the challenge of war production. 

ELECTRICAL SOUTH for FEBRUARY, 1944 
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THE FUTURE 

Today, the time is ripe for another step forward 

in furthering adequate wiring. We believe we 

can render a constructive service to the electrical 

industry and to business in general through a 

national campaign promoting the importance 

of postwar wiring. 

Its objective will be to stimulate advance 

thinking about adequate wiring...to drive home 

to industry, municipalities and home owners 

the vital necessity of including PLANNED WIR- 

ING IN EVERY POSTWAR PLAN! 

ELECTRICAL SOUTH for FEBRUARY, 1944 
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THE IMPORTANCE 

Obviously, more and better wiring will have to 

come ahead of tomorrow’s more efficient indus- 

trial production . . . city improvements... new 

products . . . finer appliances . . . more livable 

homes. The wider the recognition of this, the 

better business for everyone... utility, con- 

tractor, wholesaler, manufacturer. 

And now—in advance—is the time to lay the 

foundations. Postwar planning is gathering mo- 

mentum. Unwired planning will benefit no one. 

Planned wiring will help everyone. sant 

ANACONDA WIRE 

& CABLE COMPANY 

25 Broadway, New York 4 . . Sales Offices in Principal Cities 



witch— Cat. 
Nu. SA10633 

In each wait, the roller type nein 
tan 

enclosed in an pane Bow y shuttle. 
Shuttle assembly is entirely sur- 
rounded by insulating material. 

There is an a ting b 
at all times between the line and 

contacts. 
eee 

@ Kamklamp fuse-holders assure 
PP un- 

der strong comp i 
ee Bi 

Properly insure 
quick mene a pens break. 

eee 
All current-carrying parts are sil- 
ver plated for low resistance. 

eee 
®@ Pressure type (Solderless) Con- 
nectors make —- — sure 
connections. There is ample wir- 
ing space at top, bottom and rear of 8 rT g 

eee 
Unit capacities: 30 to 1200 am- 
peres, inclusive, for 250 volts AC 
or DC, and 575 volts AC, in 2, 3 
and 4 pole types. 

eee 
@® Shutlbrak Switches are ap- 
proved by Underwriters’ Labora- 
tories, Inc. 

SAFETY IS THE PRIME FACTOR IN THE DESIGN 

AND CONSTRUCTION OF 

SHUTLBRAK SWITCHBOARDS 

and PANELBOARDS 

Protection against contact with live parts is assured. The switch- 

ing mechanisms are completely enclosed. The door of each 

Type A unit has an interlocking arrangement which prevents it 

being opened when the switch is ‘‘on.’’ When the door is open, 

the current is ‘‘off'’— thus eliminating the danger element. 

Unit construction of @ Shutlbrak Switchboards makes expan- 

sion of facilities easy and economical. End walls are removable, 

for placing additional panel sections at either or both sides. 

Ample size pull boxes are integral with each section. 

The same units are used in the 

assembly of @ Shutlbrak Feeder 

Distribution and Power Panel- 

boards, enclosed in steel cabi- 

net, with door. Ideal for commer- 

cial installations, schools, insti- 

tutions, etc. 

For detailed information 

and suggested specifications for @ 

Shutlbrak Switches, Switchboards and 

Panelboards, write for illustrated Bul- 

letin 70 . . . Frank Adam Electric Co., 

Box 357, St. Louis, Mo. 

ELECTRICAL SOUTH for FEBRUARY, 1944 
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NOW IS THE TIME TO SELL 

... THIS SUMMER'S NEEDS 

OK 
TRADE MARK 

EXHAUST FANS 

and BLOWERS 

\ HILE WPB Regulations do not permit 

us to accumulate a warehouse stock 

of Coolair Fans, our plant has been able, up to now, 

to make reasonably prompt shipment on all priority 

rated orders. 

But this favorable situation may not prevail at 

the time your customer plans to install Coolair Fans 

for ventilating and cooling workrooms and processing 

spaces in his plant. 

For this reason we urge you to survey his needs, 

sell the order now and place it with us while we still 

have the production capacity and necessary materials 

and supplies for their manufacture and in this way 

insure prompt delivery of his complete order when 

needed. 

Should CMP Regulation 5 not cover his require- 

ments, help your prospect prepare and file form 

PD-1A with his nearest WPB Field office. 

PROMPT 

SHIPMENT 

. can still be made on 

many types and sizes of 

Coolair Fans on orders 

TWIN UNIT FAN: Widely used bearing a priority rating 
where limited headroom or v 
wall space does not permit use of of AA-5 or better. 
adequate sized single unit Coolair Fan. 

AMERICAN COOLAIR 

CORPORATION... .manutacturers 

3604 MAYFLOWER STREET 

JACKSONVILLE 3, FLORIDA 

7 OTTO TTS AT TT SE SOMERS = 
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BETTER WitiRtItnsG F 

Es, the door to the Westinghouse Better Homes 

Department is always open to assist the building 

profession in the planning of postwar housing. 

The Better Homes Advisory Staff is ready and eager to 

give authoritative technical advice on the proper appli- 

cations of electricity in 194X homes. 

SIX-POINT ADVISORY SERVICE 

The Better Homes Department offers a Six-Point 

Advisory Service on the following subjects: 

1. Selection of correct types of electrical equipment 
for various classes of postwar homes. 

Location and arrangement of fixed equipment, for 
conserving space and attaining maximum efficiency 
in arrangement of work cycles. 

Accurate dimensions and clearances of equipment 
to insure proper installation and efficient operation. 

Access for servicing of equipment—so necessary for 
periodic inspection and repair. 

Location of lighting outlets and controls, for greater 
enjoyment, comfort, and safety in the home. 

Utility service connections—including location and 
size of electric wiring, water supply, and drainage. 

Westinghouse Better Homes Department welcomes 

the opportunity of giving constructive assistance to those 

interested in postwar housing. 

O° R 

This door is always open 

If you have any problems relating to the selection, 

installation, and use of home electrical equipment, write: 

Better Homes Department, Westinghouse Electric & 

Manufacturing Company, Pittsburgh 30, Pennsylvania. 

“ELECTRICAL LIVING IN 194X” 

The Better Homes Department is preparing a 
new and unusual book--“Electrical Living in 
194X” — which explains the urgent need for 
better wiring for better living in postwar homes. 

This new book will be very helpful to the 
building profession and allied interests . . . in 
explaining to prospective home owners the im- 
portance of better wiring in their 194X homes. 

“Electrical Living in 194X” will be made 
available to contractors, builders, architects, 
engineers, public utilities, housing authorities, 
electrical inspectors, building management, and 
investment institutions. 

Watch for further announcements regarding 
this colorful, easy-to-understand, 64 page book! 

Tune in John Charles Thomas, 
NBC, Sundays, 2:30 p.m., E.W.T. 

Westin nghouse 
Plants in 25 Cities Offices Everywhere 

ELECTRICAL SOUTH for FEBRUARY, 1944 
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Dealers Urged to Plan Now 

For Postwar Sales Program 

LL APPLIANCE dealers 
would like to have specific 

answers to the following ‘“sim- 
ple” questions: 

1. When can we expect radio 
and appliance production? 

2. What will they look like? 
3. What will the discounts be? 
The questions are simple—but 

the answers are very complex. 
Unfortunately, we do not have a 
crystal ball that will tell us when 
Mr. Hitler will have had enough. 
We haven’t been able to determ- 
ine just what “the rules of the 
game” will be on production and 
distribution when the “ball is put 
back into play.” 

One of the most important de- 
terrents to civilian production has 
been the war demand of the al- 
most entire supply of metals. That 
condition has changed sharply 
just recently. Some types of steel, 
aluminum, brass, copper, zinc and 
other metals are now being made 
available for civilian production. 

Further — the manpower log- 
jam is beginning to ease because 
of some reductions in certain types 
of war production like small arms, 
ammunition and tanks. Also — 
the efficiencies of many war 
plants have improved very rap- 
idly, particularly during the past 
six months. 

Increase in Civilian Goods 

As a result of the foregoing, 
many authorities are now predict- 
ing a sizeable increase in certain 
civilian production which will get 
to market before mid-year. This 
includes the following items: 

1. Cast iron ‘has been made 
available for skillets, kettles and 
Dutch ovens. 

2. Steel is now available for 

*Mr. R is cial z for 
The Crosley Corporation, Cincinnati, Ohio. 

By J. H. Rasmussen* 

baking pans, kitchen knives and 
forks, lunch boxes, etc. 

3. A small amount of nickel is 
available for table wares. 

4. We are going to get coat 
hangers, carpet sweepers, baby 
buggies, tools of various kinds, 
alarm clocks, more repair parts, 
flash light and farm radio bat- 
teries. There will be more wire, 
farm implements, _ industrial 
equipment, etc. 

5. 2,000,000 electric irons have 
been authorized, but materials for 
only 1,000,000 have actually been 
allowed. 

6. There is a program for 64,000 
electric stoves, but up until a few 
days ago the material had not 
actually been allocated. All of 
these stoves are to be assigned 
for NHA requirements. 

So we know that there is going 
to be increased civilian produc- 
tion this year of many metal prod- 
ucts that were formerly produced 
on a very limited basis. We also 
know that the list has been ma- 
terially expanded and it is likely 
that this list will be sharply in- 
creased as the year progresses. 

But the production picture on 
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radio and appliances is not so sim- 

ple. Last October some high offi- 

cials in Washington were optimis- 
tic about refrigerator production 
starting in the second quarter of 
this year. They talked of a yearly 
rate of 900,000 to 1,000,000 re- 
frigerators. Since that time, the 
projection has been pushed back 
to the third or fourth quarter. 
Some leaders in government and 
industry believe that it will be 
1945 before we get under way. 

Approximately the same situa- 
tion exists on washers and other 
major appliances — just last week 
one of the officials in the Con- 
sumers’ Durable Goods Division 
of the WPB refused to even esti- 
mate when washer production 
would start. 

Radio Production Outlook 

The Army and Navy radio 
equipment requirements for 1944 
will be even larger than in 1943. 
Production was increased 80 per 
cent from January to November 
of 1948, but Major General Clay 
recently issued a statement that 
signal equipment must be expand- 
ed in 1944. Despite our enormous 
volume at Crosley in 1943, we still 
have unfilled orders for more than 
a year’s production in war ma- 
terial of which a substantial por- 
tion is signal equipment. 

The tube situation is improving 
though still critical WPB has 
launched a civilian program for 
4,500,000 critical type tubes for 
the first quarter so we may have 
some relief on both tubes and re- 
placement parts within the next 
several months. 

We find no one in authority who 
will venture a civilian radio pro- 
duction forecast for 1944, other 
than the possibility of making 
some small nearly standardized 
sets for export to Central and 
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South America and to reconquered 
areas. Of course, this gloomy ap- 
praisal could change overnight. 

New Model Situation 

It is rather clearly indicated 
that the first refrigerator produc- 
tion will be from the tools and 
dies last used. The only changes 
will probably be material substi- 
tutions where critical materials 
were used in the last production. 
We think this is a sensible pro- 

gram. We do not believe that 
the valuable time of engineers 
and toolmakers should be diverted 
to new model refrigerators during 
the emergency. Particularly so 
because the last models which the 
industry produced were very effi- 
cient and attractive refrigerators. 
The same rules will probably ap- 
ply on other major appliances in- 
cluding washers, ranges, etc. 

I believe that the refrigerator 
industry generally agrees that the 
second models produced will have 
a normal year model changes. The 
really new models probably won’t 
appear until the final phases of 
the war have been terminated for 
a good many months. 

This model program is sound, 
sales-wise. Millions of families 
need an electric refrigerator right 
now. They need one from the very 
first production. Then later, sales 
stimulation will be provided ‘by 
sharply-improved models. And 
still later, the new designs should 
be ready when a real sales im- 
petus is required. In the mean- 
time, every one who buys will 
have secured a sound value, a 
beautiful and an efficient re- 
frigerator. 
Many authorities believe that 

approximately the same program 
will be followed in radio. That the 
first production will be from our 
last tools and dies but that the 
quality will be improved because 
of the things which have been 
learned in the production of the 
exacting specifications of war 
radios. Improved manufacturing 
processes and more rigid quality 
control will result in better qual- 
ity and greater uniformity. 

Undoubtedly, the first models 
produced will have new designs 
in wood cabinets. 

What will come later will ‘be 
influenced by the findings of the 
Radio Technical Planning Board 
which has been organized at the 
suggestion of Chairman Fly of the 
Federal Communications Commis- 
sion. The findings of RTPB and 
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the later decisions of the Commis- 
sion will have an important bear- 
ing on both frequency modulation 
and television. 

In the early days of the war, 
there was a great deal of discus- 
sion in and out of Washington on 
the revolutionary changes which 
would occur after the war in our 
system of distribution. Thinking 
on this subject has changed dur- 

. ing the past six months and the 
consensus of opinion now seems 
to have rationalized. 

We at Crosley believe that the 
present system of distribution in 
the radio and appliance industry 
is sound. We do not believe that 
a radical change is required — we 
do not think it would be in the 
public interest. 

The costs of wholesaling and 
retailing in radio and appliances 
have been materially reduced dur- 
ing the past ten years. This has 
been possible because of improved 
products that give better perform- 
ance and less service—because of 
greater efficiencies and because 
of highly expanded volume. 
A further amplification of those 

same factors will provide greater 
efficiencies and lowered costs in 
the future. That is progress. I’m 
sure none of us, manufacturers, 
distributors or retailers, want to 
attempt to stand in the way of 
progress. 

As these things are accomplish- 

How the Dealer Can Plan 
Now for Postwar Sales 

1. Make friends through your 
service department; when 
you cannot give prompt 
service, be courteous and 

place of business as a radio 
and appliance store, mak- 
ing use of signs, prominent 
displays, direct mail, and 
newspaper and radio ad- 
vertising. 

3.Start now to make plans 
for merchandising pro- 
gram, display floor lay- 
outs, and even tentative 
arrangements for salesmen 

plans as well as in their 
execution when time ar- 
rives. 

5. Start immediately on the 
preparation of an _ up-to- 
date prospect list. 
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ed — when the costs are reduced 
— then the margins of distribu- 
tion can be reduced still maintain- 
ing an adequate and fair margin 
of profit for the services render- 
ed. When these things become 

theory, then another 
great forward step will have been 
made by our industry. A further 
contribution will have been made 

fact not 

to the American system. 
We believe in the factory-to-in- 

dependent - distributor - to - deal- 
er - type of distribution. Our an- 
nounced policy was just recently 
confirmed by the sale of our Chi- 
cago factory branch to the Harry 
Alter Company of that city. 

Future of the Appliance Industry 

We are urging our distributors 
and dealers to prepare for big 
volume increases in the postwar 
market. Why do we think the 
market will be so large? Let’s take 
a quick look at some of the facts 
which are now available. 
Many of us often lose sight 

of the established fact that. our 
country is growing rapidly. In 
1940, there were six million more 
persons employed, or seeking em- 
ployment in this country than in 
1929. In 1940, 46 million employed 
persons produced more goods and 
services than in any previous year. 
In 1941, with shorter working 
hours, the productivity was 25 per 
cent greater than in 1929. After 
the war, there will be more than 
57 million workers available to 
produce and to consume. Millions 
of these will want and will buy 
new radios and appliances 
We all know about the great 

deferred demand, and people will 
have the money to buy with. 

Individuals in this country had 
never saved as much as 10 billion 
dollars in one year prior to 1941. 
In 1942, they saved more than 25 
billion dollars. Approximately 20 
billion went into savings in cur- 
cency, bank deposits and Govern- 
ment bonds alone. 
The savings in 1943 exceeded 30 

billions and if the war lasts 
through 1944 the savings will be 
even larger. In the past three 
years, savings in currency, bank 
deposits and Government bonds 
have increased more than 60 bil- 
lion dollars. They will probably 
be in excess of 100 billion prior 
to the end of the war. 

And, during this period, install- 
ment salés indebtedness has been 
reduced from some 9 billion dol- 
lars to an estimated less than 
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2 billion. All other indebtedness 
has likewise been sharply reduced. 

So today Americans owe less 
and have bundles of cash. 

Chief Frank H. McIntosh, of the 
Domestic and Foreign Branch, 
WPB Radio Division, recently es- 
timated a postwar market of 17,- 
000,000 to 21,000,000 radio receiv- 
ers. Prominent television au- 
thorities are now forecasting that 
television sales in important fig- 
ures will start within one to two 
years after the end of the Japan- 
ese war. Frequency modulation 
radio sales forecasts are large 
also. 

Certainly, all of this is not an 
impossibility if the RTPB studies 
and conclusions materialize as 
rapidly as is now forecast. 

The, U. S. Chamber of Com- 
merce “Third Progress Report” of 
a consumer survey to measure 
postwar ‘buying interest for the 
period immediately following the 
end of the war indicates two 
things: 

1. That people have the money 
to buy, and that 

2. They expect to buy in large 
volume. 

Survey of Sales Possibilities 

The survey shows that even 
more people were saving money 
in 1943 than in 1942. Sixty-one per 
cent say they are now able to 
save. Thirty-four per cent say 
they are saving over 10 per cent 
of their income. Actually, more 
than 61 per cent are saving be- 
cause 76 per cent are buying war 
bonds and stamps. 

Eighty-four per cent are invest- 
ing in one or more of the follow- 
ing: war bonds, life insurance, 
savings accounts, mortgage re- 
tirement or other investments. 

Sixty-four per cent of the Na- 
tion’s 35 million families name 
one or more purchases they would 
make within six months, if the 
war ended tomorrow. 
What will they buy? 
3,675,000 intend to buy new 

automobiles. 
2,625,000 intend to buy me- 

chanical refrigerators. 
2,100,000 intend to buy wash- 

ing machines. 
1,645,000 intend to buy stoves. 
1,400,000 intend to buy vacuum 

cleaners. 
People plan to buy those large 

quantities of appliances in six 
months. 

In addition to the appliances 
which were sold in volume prior 
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Sales Potential of the Future 

Eighty-four per cent of the people are investing in 
one or more of the follo wing, according to a recent survey 
by the United States Chamber of Commerce: war bonds, 
life insurance, savings accounts, mortgage retirement, or 
other investments. 

Sixty-four per cent will make one or more large pur- 
chases within six months after the war ends, according 
to the survey, which indicates the following buying in- 
tentions: 

Automobiles—3,675,000 

Washing Machines—2,100,000 

Refrigerators—2,625,000 

Stoves—1,645,000 

Vacuum Cleaners—1,400,000. 

to the war, there will be a great- 
ly increased business in many that 
were just getting a good start. 
The frozen food cabinet is a 

good example. Only a small quan- 
tity has been produced and sold. 
We know that big meat packers 

are laying plans to put the old- 
fashioned meat industry on a pro- 
duction basis. They forecast sav- 
ings to the consumer of 20 to 30 
per cent on 50 pound frozen meat 
assortments. The large food pack- 
ers plan to get into the frozen 
food business with both feet. They 
forecast better quality and lower 
prices for frozen foods than for 
canned or fresh fruits and vege- 
tables. 
When these programs material- 

ize, the purchase of a frozen food 
cabinet will have an appeal from 
an economic as well as a conven- 
ience standpoint. The food sav- 
ings will result from bulk pur- 
chases so a larger compartment 
will be required than can be con- 
tained in a two-temperature re- 
frigerator. 

The room cooler business was 
bigger in conversation than in 
fact prior to the war. It was just 
beginning to come into its own in 
1941. Postwar forecasts vary from 
100,000 to 250,000 per year. But 
our guess is that when we have 
the right unit at the right price, 
that sales might well be one mil- 
lion per year. 

There are many other untapped 
markets including kitchen cabi- 
nets, garbage disposal units, dish- 
washers and so on. 

Your Postwar Sales Planning 

In conclusion, what can the re- 
tailer do now to prepare for this 
market—to make sure he will get 
his share? 

For those of you who are now 

in the business—a sideline busi- 

ness is usually not a good busi- 
ness. It gets lost in the shuffle. 
When this occurs, the profits of- 
ten get lost in the shuffle, too. 
I suggest that if your belief in 
the future of the radio and appli- 
ance industry is not sufficiently 
strong to warrant your staying in 
it or getting into it on more than 
a haphazard basis, you should not 
enter or re-enter the business. 

This business requires a con- 
siderable degree of specialization. 
Good service is a must for a suc- 
cessful operation. Attractive store 
and window display, promotion 
and advertising go hand-in-hand 
with radio and appliance mer- 
chandising. 

Many capable, energetic young 
men are today receiving training 
in our armed forces in radio and 
refrigeration. We hope that very 
shortly they will be returning to 
peace-time pursuits. There may be 
several young men from your com- 
munity who will be good prospects 
for your radio and appliance jobs. 

Talk with the radio and appli- 
ance distributors in your area. 
They can be invaluable to you 
in making your plans and in as- 
sisting you in their execution 
when the time arrives. 

It will be easy for you to ac- 
curately determine whether or not 
there will ibe a big radio and ap- 
pliance market in your communi- 
ty. Ask the first one hundred peo- 
ple who come into your store, “Do 
you plan to buy a radio, tele- 
vision, F.M. radio, refrigerator, 
frozen food cabinet, washer, iron- 
er, table appliances, dishwasher, 
kitchen cabinet, etc., when pro- 

(Continued on page 66) 
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South America and to reconquered 
areas. Of course, this gloomy ap- 
praisal could change overnight. 

New Model Situation 

It is rather clearly indicated 
that the first refrigerator produc- 
tion will be from the tools and 
dies last used. The only changes 
will probably be material substi- 
tutions where critical materials 
were used in the last production. 
We think this is a sensible pro- 

gram. We do not believe that 
the valuable time of engineers 
and toolmakers should be diverted 
to new model refrigerators during 
the emergency. Particularly so 
because the last models which the 
industry produced were very effi- 
cient and attractive refrigerators. 
The same rules will probably ap- 
ply on other major appliances in- 
cluding washers, ranges, ete. 

I believe that the refrigerator 
industry generally agrees that the 
second models produced will have 
a normal year model changes. The 
really new models probably won’t 
appear until the final phases of 
the war have been terminated for 
2 good many months. 

This model program is sound, 
sales-wise. Millions of families 
need an electric refrigerator right 
now. They need one from the very 
first production. Then later, sales 
stimulation will be provided by 
sharply-improved models. Ana 
still later, the new designs should 
be ready when a real sales im- 
petus is required. In the mean- 
time, every one who buys will 
have secured a sound value, a 
beautiful and an efficient re- 
frigerator. 
Many authorities believe that 

approximately the same program 
will be followed in radio. That the 
first production will be from our 
last tools and dies but that the 
quality will be improved because 
of the things which have been 
learned in the production of the 
exacting specifications of war 
radios. Improved manufacturing 
processes and more rigid quality 
control will result in better qual- 
ity and greater uniformity. 

Undoubtedly, the first models 
produced will have new designs 
in wood cabinets. 

What will come later will be 
influenced by the findings of the 
Radio Technical Planning Board 
which has been organized at the 
suggestion of Chairman Fly of the 
Federal Communications Commis- 
sion. The findings of RTPB and 
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the later decisions of the Commis- 
sion will have an important bear- 
ing on both frequency modulation 
and television. 

In the early days of the war, 
there was a great deal of discus- 
sion in and out of Washington on 
the revolutionary changes which 
would occur after the war in our 

Thinking 
on this subject has changed dur 
system of distribution. 

ing the past six months and the 
consensus of opinion now seems 
to have rationalized. 

We at Crosley believe that the 
present system of distribution in 
the radio and appliance industry 
is sound. We do not believe that 
a radical change is required we 
do not think it would be in the 
public interest. 

The costs of wholesaling and 
retailing in radio and appliances 
have been materially reduced dur- 
ing the past ten vears. This has 
been possible because of improved 
products that give better perform- 
ance and less service—because of 
greater efficiencies and because 
of highly expanded volume. 

A further amplification of those 
same factors will provide greater 
efficiencies and lowered costs in 
the future. That is progress. I’m 
sure none of us, manufacturers, 
distributors or retailers, want to 
attempt to stand in the way of 
progress. 

As these things are accomplish- 

How the Dealer Can Plan 
Now for Postwar Sales 

1. Make friends through your 
service department; when 
you cannot give prompt 
service, be courteous and 
give polite explanations. 

2. Start now to identify your 
place of business as a radio 
and appliance store, mak- 
ing use of signs, prominent 
displays, direct mail, and 
newspaper and radio ad- 
vertising. 

3. Start now to make plans 
for merchandising pro- 
gram, display floor lay- 
outs, and even tentative 
arrangements for salesmen 
and department heads. 

4. Discuss your plans with 
your local radio and ap- 
pliance distributors. They 
can assist you in making 
plans as well as in their 
execution when time ar- 
rives. 

5. Start immediately on the 
preparation of an _ up-to- 
date prospect list. 

ed — when the costs are reduced 
— then the margins of distribu- 
tion can be reduced still maintain- 
ing an adequate and fair margin 
of profit for the services render- 
ed. When these things become 
fact not theory, then another 
great forward step will have been 
made by our industry. A furthe: 
contribution will have been made 
to the American system. 

We believe in the factory-to-in- 
dependent - distributor - to - deal- 
er - type of distribution. Our an- 
nounced policy was just recently 
confirmed by the sale of our Chi- 
cago factory branch to the Harry 
Alter Company of that city. 

Future of the Appliance Industry 

We are urging our distributors 
and dealers to prepare for big 
volume increases in the postwar 
market. Why do we think the 
market will be so large? Let’s take 
a quick look at some of the facts 
which are now available. 

Many of us often lose sight 
of the established fact that our 
country is growing rapidly. In 
1940, there were six million more 
persons employed, or seeking em- 
ployment in this country than in 
1929. In 1940, 46 million employed 
persons produced more goods and 
services than in any previous year. 
In 1941, with shorter working 
hours, the productivity was 25 per 
cent greater than in 1929. After 
the war, there will be more than 
57 million workers available to 
produce and to consume. Millions 
of these will want and will buy 
new radios and appliances 
We all know about the great 

deferred demand, and people will 
have the money to buy with. 

Individuals in this country had 
never saved as much as 10 billion 
dollars in one year prior to 1941. 
In 1942, they saved more than 25 
billion dollars. Approximately 20 
billion went into savings in cur- 
cency, bank deposits and Govern- 
ment bonds alone. 

The savings in 1943 exceeded 30 
billions and if the war lasts 
through 1944 the savings will be 
even larger. In the past three 
years, savings in currency, bank 
deposits and Government bonds 
have increased more than 60 bil- 
lion dollars. They will probably 
be in excess of 100 billion prior 
to the end of the war. 

And, during this period, install- 
ment sales indebtedness has been 
reduced from some 9 billion dol- 
lars to an estimated less than 
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2 billion. All other indebtedness 
has likewise been sharply reduced. 

So today Americans owe less 
ind have bundles of cash. 
Chief Frank H. McIntosh, of the 

Domestic and Foreign Branch, 
WPB Radio Division, recently es- 
timated a postwar market of 17,- 
000,000 to 21,000,000 radio receiv- 
ers. Prominent 
thorities are now forecasting that 

television  au- 

television sales in important fig- 
ires will start within one to two 
years after the end of the Japan 
ese war. Frequency modulation 
radio sales forecasts are large 
also. 

Certainly, all of this is not an 
mpossibility if the RTPB studies 
and conclusions materialize as 
rapidly as is now forecast. 

The, U. S. Chamber of Com- 
merce “Third Progress Report” of 
a consumer survey to measure 
postwar ‘buying interest for the 
period immediately following the 
end of the war indicates two 
things: 

1. That people have the money 
tu buy, and that 

2. They expect to buy in large 
volume. 

Survey of Sales Possibilities 

The survey shows that even 
more people were saving money 
n 1943 than in 1942. Sixty-one per 
cent say they are now able to 
save. Thirty-four ‘per cent say 
they are saving over 10 per cent 
of their income. Actually, more 
than 61 per cent are saving be- 
‘ause 76 per cent are buying war 
bonds and stamps. 

Eighty-four per cent are invest- 
ing in one or more of the follow- 
ing: war bonds, life insurance, 
savings accounts, mortgage re- 
tirement or other investments. 

Sixty-four per cent of the Na- 
tion’s 35 million families name 
one or more purchases they would 
make within six months, if the 
war ended tomorrow. 
What will they buy? 
3,675,000 intend to buy new 

automobiles. 
2,625,000 intend to buy me- 

hanical refrigerators. 
2,100,000 intend to buy wash- 

ing machines. 
1,645,000 intend to buy stoves. 
1,400,000 intend to buy vacuum 

cleaners. 
People plan to buy those large 

quantities of appliances in six 
months. 

In addition to the appliances 
which were sold in volume prior 
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Sales Potential of the Future 

Eighty-four per cent of the people are investing in 
one or more of the following, according to a recent survey 
by the United States Chamber of Commerce: war bonds, 
life insurance, savings accounts, mortgage retirement, or 
other investments. 

Sixty-four per cent will make one or more large pur- 
chases within six months after the war ends, according 
to the survey, which indicates the following buying in- 
tentions: 

Automobiles—3,675,000 

Washing Machines—2,100,000 

Refrigerators—2,625,000 

Stoves—1,645,000 

Vacuum Cleaners—1,400,000. 

to the war, there will be a great- 
ly increased business in many that 
were just getting a good start. 

The frozen food cabinet is a 
good example. Only a small quan- 
tity has been produced and _ sold. 
We know that big meat packers 

are laying plans to put the old- 
fashioned meat industry on a pro- 
duction basis. They forecast sav- 
ings to the consumer of 20 to 30 
per cent on 50 pound frozen meat 
assortments. The large food pack- 
ers plan to get into the frozen 
food business with both feet. They 
forecast better quality and lower 
prices for frozen foods than for 
canned or fresh fruits and vege- 
tables. 
When these programs material- 

ize, the purchase of a frozen food 
cabinet will have an appeal from 
aun economic as well as a conven- 
ience standpoint. The food sav- 
ings will result from bulk pur- 
chases so a larger compartment 
will be required than can be con- 
tained in a two-temperature re- 
frigerator. 

The room cooler business was 
bigger in conversation than in 
fact prior to the war. It was just 
beginning to come into its own in 
1941. Postwar forecasts vary from 
100,000 to 250,000 per year. But 
our guess is that when we have 
the right unit at the right price, 
that sales might well be one mil- 
lion per year. 

There are many other untapped 
markets including kitchen cabi- 
nets, garbage disposal units, dish- 
washers and so on. 

Your Postwar Sales Planning 

In conclusion, what can the re- 
tailer do now to prepare for this 
market—to make sure he will get 
his share? 

1944 

For those of you who are now 

in the business—a sideline busi- 

ness is usually not a good busi- 
ness. It gets lost in the shuffle. 
When this occurs, the profits of- 
ten get lost in the shuffle, too. 
I suggest that if your belief in 
the future of the radio and appli- 
ance industry is not sufficiently 
strong to warrant your staying in 
it or getting into it on more than 
a haphazard basis, you should not 
enter or re-enter the business. 

This business requires a con- 
siderable degree of specialization. 
Good service is a must for a suc- 
cessful operation. Attractive store 
and window display, promotion 
and advertising go hand-in-hand 
with radio and appliance mer- 
chandising. 

Many capable, energetic young 
men are today receiving training 
in our armed forces in radio and 
refrigeration. We hope that very 
shortly they will be returning to 
peace-time pursuits. There may be 
several young men from your com- 
munity who will be good prospects 
for your radio and appliance jobs. 

Talk with the radio and appli- 
ance distributors in your area. 
They can be invaluable to you 
in making your plans and in as- 
sisting you in their execution 
when the time arrives. 

It will be easy for you to ac- 
curately determine whether or not 
there will be a big radio and ap- 
pliance market in your communi- 
ty. Ask the first one hundred peo- 
ple who come into your store, “Do 
you plan to buy a radio, tele- 
vision, F.M. radio, refrigerator, 
frozen food cabinet, washer, iron- 
er, table appliances, dishwasher, 
kitchen cabinet, ete., when pro- 

(Continued on page 66) 
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PEN cable systems and con- 
duit cable systems using pan- 

elboards as distribution centers 
have been in existence for years— 
and little if any change has been 
made in the design of these cen- 
tralized “fixed outlet” types of wir- 
ing. 

In the early period of production, 
machines were driven by means of 
drive shafts, pulleys and leather 
belts. A whole group of machines 
were operated by one large motor. 
No machine could be operated with- 
out first making elaborate connec- 
tions to the drive shaft. The drive 
shaft itself was a massive piece— 
difficult to erect, even more diffi- 
cult to dismantle. 

The inherent weakness of this 

*Mr. Tegesen is special field engineer for 
the BullDog Electric Products Co., Detroit, 
Mich. This article is adapted from a_ talk 
made before the annual meeting of the Vir- 
ginia Chapter, IAEI, in Richmond, November 
9, 1943. 
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Flexibility and Salvability -- 

Key Advantages of Bus Duct 

By A. A. Togesen* 

system of course was the fact that 
the machines were arranged to suit 
not only the power supply but the 
mechanical drive as well—rather 
than the production requirements. 
Dependent as they were on an in- 
flexible power and mechanical drive 
system, the machines could not be 
moved about freely and rearrang- 
ed to secure the utmost in produc- 
tion possibilities. 

With this type of drive, relative- 
ly few motors, generally of large 
size, were sufficient to serve a 
plant. Consequently, a centralized 
panelboard with individual runs to 
each motor, and “fixed outlets” 
were generally found to be quite 
satisfactory. The inflexibility of 
this type of wiring system was not 
a problem, as there were few occa- 
sions to change machine locations 
in view of the difficulty of dis- 
mantling and reinstalling the jack 

one 1G 

2 
a 

An enclosed bus bar distribution system proved highly efficient in the 
ordnance plant illustrated here. 
square feet of floor space had to be. served. 

Fourteen buildings with over a million 
As the buildings were com- 

pleted one by one the bus duct was installed and machines were moved 
in, plugged in, and operations started. 

outstanding advantages of this type of industrial distribution. 
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Extreme flexibility is one of the 

shaft drive or erecting a new one. 
While this type of drive and elec- 

trical system was inadequate, un- 
satisfactory, inefficient, untidy, 
dangerous and costly—not only to 
install but to maintain as well, in- 
dustry “put up” with the same be- 
cause nothing better was available. 

Ever increasing production re- 
quirements finally resulted in the 
development of individual motor- 
ized production machines and with 
their introduction mass production 
methods were made possible. 

These new machines were a great 
improvement over their predeces- 
sors and allowed proper arrang2- 
ment or rearrangement convenient- 
ly and at will to fit production re- 
quirements rather than power limi- 
tations. This new machine flex- 
ibility revolutionized production 
methods and allowed the machine 
to be brought to the work rather 
than the work to the machine, and 
sequence of operation became a nec- 
essary production requirement. 

Individual motorized machines 
naturally meant a considerable in- 
crease in the number of motors in- 
stalled in a plant, and we now have 
many small motors instead of very 
few large motors. Consequently, a 
great many more electrical outlets 
had to be provided to meet these 
changed conditions, and the conven- 
tional electrical system had not 
changed. Electrical systems were 
still of the centralized “fixed outlet” 
type and did not afford the same 
amount of flexibility as did the pro- 
duction machines. Therefore, the 
electrical system did not adapt itself 
to the new scheme and industry 
gradually realized that centralized 
“fixed outlet” distribution systems 
were a definite bottleneck and were 
unable to keep pace with production 
requirements. 

This situation became intolerable 
and industry started clamoring for 
a@ more modern system, a flexible 
system that would adapt itself to 
quick changes, with a minimum of 
delay to production and confusion 
to personnel. 

As a result of this problem and 
changed conditions, bus duct was 
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designed. In effect, bus duct is a 
stretched out panelboard which pro- 
vides ample outlets for the present 
as well as the future. 

This new, more modern system 
was convertible, adaptable, salva- 
bility, safe, compact—it was truly 
flexible and answered industry’s 
needs. In addition it was prefab- 
ricated and easy to install. Conse- 
quently, even though it offered 
many advantages over other wir- 
ing systems it was competitive in 
installed cost. 

Bus duct made possible decentral- 
ized wiring systems of a permanent 
character. Takeoff device provi- 
sions (plugs) are made on 10” 
centers, and changes can be made 
by adding or removing plugs with- 
out the necessity of disconnecting 
the current supply. Bus duct is of 
“dead front” type construction and 
the takeoff devices in the form of 
plugs are so arranged that a ma- 
chine can be wired to a plug, after 
which fuses are installed in the 
plug, the plug attached to the bus 
duct, and then the switch plug is 
closed. All this can be accom- 
plished in perfect safety and yet 
production has not been interrupt- 
ed. No other wiring system offers 
this convenience. 

Fortunate indeed, were those 
plants who had bus duct installed 
before the war. It was a simple 
matter for them to dismantle and 
reinstall their bus duct in shert 
order to meet new production plans. 
Those who did not enjoy the flex- 
ibility of bus duct systems were 
seriously inconvenienced by the lack 
cf salvability and convertibility of 
“fixed outlet” systems and many 

The evolution of industrial electrical 
distribution is illustrated in the three 
photographs at the right. At the top 
is a typical power shaft to which elee- 
trical power was first adapted. In the 
center is a typical centralized distri- 
bution system which followed the ap- 
plication of individual motor drives to 
industrial machine tools. Because the 
outlets are spaced at predetermined 
intervals along the runs, taps can be 
made only from panelboards or those 
fixed locations where outlets have 
been provided. At the bottom is a typ- 
ical bus duct installation which meets 
the flexible requirements of modern 
production plans. Here, connections 
are made between individually motor- 
ed machines and current carrying duct 
runs which pass over them. Since 
these runs are made of standardized 
unit sections, no fabrication is neces- 
sary in joining them together, no 
wrecking is required in taking them 

apart, and no material is lost. 
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RIGID CONDUIT JOBS DO NOT OFFER THE 
EXTREME FLEXIBILITY AND SYMMETRY OF 
BUStribution DUCT INSTALLATIONS. A CHANGE 
IN BRANCH CIRCUIT CAPACITY OR AN ADDI- 
TION OF MORE CIRCUITS CANNOT BE READ- 
WLY AFFECTED WITHOUT CONSIDERABLE LOSS 
OF TIME AND DISRUPTION OF PRODUCTION 
SCHEDULES. 
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changed over completely to bus du2t 
when war orders began pouring in. 

The ready acceptance of bus duct 
by industry and its phenomenal 
growth is in itself proof that it 
satisfies industry’s requirements 
and has materially assisted in the 
production of vital war materials on 
schedule. 

Bus duct uses air as its main di- 
electric. Air is free and plentiful. 
It is available anywhere and any- 
time. Consequently, bus duct in 
contrast to any other system has a 
dielectric that never deteriorates 
and constantly replenishes itself. 

If an accidental power arc should 
be introduced into a properly pro- 
tected bus duct from outside the 
duct system, all that would occur 
would be the tripping of the circuit 
breaker on that particular circuit. 
To restore service would merely 
mean resetting the breaker and pro- 
duction can continue without any 
concern. Any tendency to a con- 
tinuation of a power arc is prevent- 
ed as soon as the breaker trips. 

In other types of wiring a failure 
ct the conductor insulation would 
require replacement or careful re- 
insulation and this would seriously 
interfere with production and in 
addition be costly. 

While the carrying capacity of 
the copper used in bus duct would 
approximate that used in cables be- 
‘ause it is the same kind of copper, 
the fact that bus duct uses rectan- 
rular bus bars, generally conceded 
to be the most efficient conductor 
shape makes possible superior per- 

formance, particularly in the larger 
sizes of feeder duct where low re- 
actance type equipment is available. 
The bars being rectangular instead 
of round permit closer spacing than 
is possible with round conductors. 
Therefore, closer spacings can be 
had with bus bars; skin effect, 
proximity effect and _ reactance 
losses are reduced, resulting in low 
eperating temperatures and mate- 
rially reduced line drop. 

Bus duct manufacturers, as well 
as other manufacturers, were re- 
quired to reduce the amount of 
steel and copper used in the manu- 
facture of the product for conser- 
vation purposes by the War Produc- 
tion Board, and a_ considerable 
emount of study was given this 
problem to be certain that the safe 
and desirable features of bus duct 
would be retained yet conform to 
WPB requirements. 

Ventilated Case Saves Steel 

The apparent answer to _ the 
problem, of course, was to venti- 
late the case and save steel, and 
then because of the cooling effect 
of the air passing through the ven- 
tilated case, reduce the sizes of the 
copper bus-bars. That seemed a 
simple solution and would permit 
the necessary conservation—but a 
majority of bus duct manufactur- 
ers were not satisfied and were of 
the opinion that we had two sepa- 
rate and distinct problems, plug-in 
bus duct and feeder type bus duct, 
each performing a different job. 

The very construction of plug-in 
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bus duct makes it convenient to add 
or remove whenever the occasion 
arises. This means that an elec- 
trician must frequently work with 
and be in close proximity to the 
bus duct. For that reason, it was 
the general concensus of opinion 
that the totally enclosed, “dead 
front” type of construction, should 
be retained and that the steel con- 
tent should be reduced by reducing 
the gauge of the steel—which was 
done. 

Due to the structural shape of 
bus duct casing, there is ample 
strength and rigidity incorporated 
in the design, even though the gauge 
thickness of steel has been reduced. 
A reduction was made in the amount 
of copper used which meant in- 
creased temperature rise — closely 
approximating the rise of other 
types of conductors which had their 
ratings increased also. 

Characteristies Tapered Load 

One should bear in mind the 
fact that plug-in bus duct has con- 
stantly tapering loads; as the length 
increases, the load decreases. There- 
fore, only a very small portion of 
this type of bus duct might con- 
ceivably be subjected to question- 
able operating temperatures. If this 
condition did arise, it probably 
would occur at the point where the 
branch run of plug-in bus duct is 
connected to a feeder bus duct or 

View showing one of the new ven- 
tilated, low reactance feeder ducts. 
The expanded metal hand-hole cov- 
er has been removed showing the 
rugged porcelain insulators, the 
taped bus bars with silvered ends 
and the “Z” side channels bolted 
together through the outward ex- 

tending flanges. 
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to the cables energizing the duct. 
If additional cooling is desirable, 

it is a simple matter to open the 
plug-in covers at this particular 
point and increase the circulation 
ot air thereby affording additional 
circulation which will assist in cool- 
ing the bus bar. This remedy need 
only be applied, if, and when, nec- 
essary and at the point where need- 
ed. Why ventilate an entire run 
and expose the current carrying bus 
bars when only a short section at 
the power source may need venti- 
lution? 

In feeder bus duct, as a general 
rule, the load is at the very end 
of the bus duct run. If taps are 
made at other points, they are of 
the bolted type. Therefore, there is 
little if any occasion for the elec- 
trician to be frequently in the im- 
mediate vicinity of feeder type bus 
duct. 

If for some reason a change is 
necessary on a feeder type run, the 
electrician would have to disconnect 

devices are 
standardized thus permitting ma- 
chines to be rearranged easily and 
quickly within the effective zones 

of the existing bus duct runs. 

“Plugs” or tapping 

the circuit. Therefore, he could 
work in perfect safety while the 
current is off. 

With this in mind, it was decided 
that a ventilated case type of con- 
struction was preferable for the 
feeder type and would permit the 
necessary steel and copper savings. 
Some manufacturers add a _ plus 
safety feature by insulating the 
bus bars in feeder type bus duct to 
eliminate any possibility of acci- 
dental contact. 

The War Production Board being 
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| RIGID CONDUIT BRANCH CIRCUIT RUNS FROM BUS PLUGS TO MACHINES ARE PREFERRED 
BY ENGINEERS CONCERNED WITH THE SYMM- 
ETRICAL APPEARANCE OF PERFECTLY ALIGN- 
= CONDUITS. THIS PERMITS AN INSTALLATION 
OF A MORE PERMANENT NATURE THAN FLEX 
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TRANSFORMER BANK AT SOURCE 

in accord with our recommendations 
issued Limitations Order No. 1273 
specifically permitting the manu- 
facture and installation of bus duct 
of specified types and sizes. Bus 
duct still provides a “dead front” 
steel enclosure and provides a con- 
tinuous ground—which we believe 
is important. 

Derating Problem 

selection of electrical 
equipment, overcurrent protective 
devices, panelboards, switches, 
switchboards, etc., are the cause of 
many heating problems that cause 
needless shutdowns, interference 
to production, and damage to elec- 
trical systems. 

This heating problem probably 
will become aggravated as electrical 
systems become older and as hours 
of operation continue at today’s 
high level. 

The obvious solution to this prob- 
lem is derating—the selection of 
equipment which anticipates pos- 
sible heating and compensates for 
the same before the equipment is in- 
stalled. 

As a specific example, careful 
consideration must be given to the 
number of circuits to be installed 
in one panelboard enclosure. Over- 
current protective devices usually 
are of the thermal type—they oper- 
ate by heat. As a result, the more 
thermal units you have within a 
panelboard enclosure the more the 
accumulative heat and this condi- 
tion may cause the protective de- 
vices to operate even though the 
rating of the protective device has 

Improper 
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CUBICLE “HAVING FUSIBLE SwiTCH 
ADAPTOR AHEAD 
OF PLUG-IN BUS- tribution DUCT BRANCH CIRCUIT 
UN. 

FLEXIBLE CABLE BRANCH CIRCUIT RUNS ARE USED WHERE INCREASED FLEXIBILITY IS OF MORE CONCERN THAN THE SYMMETRICAL APPEARANCE OF PERFECTLY ALIGNED CON- 
DUIT RUNS. BUStribution DUCT INSTALL ATIONS OF THIS TYPE PERMITS RAPID REARRANGE- MENT OF PLUGS AND RUNS TO MEET FRE- 
QUENT CHANGE-OVER OF EQUIPMENT FROM ONE LOCATION TO ANOTHER-IN STEP WiThH 
PRODUCTION REQUIREMENTS. 

not been approached very closely. 

With this in mind a 40 circuit 
panelboard requires more study 
than a 6 circuit panel. We know 
of instances where ,the rating of 
the protective devices had to be 
anywhere from 50 to 100% above 
the load requirements. Where this 
is necessary some derating should 
be applied to the wire or cable also. 

Where high ambient tempera- 
tures are apparent and unusual pro- 
tective device applications are to be 
made, and this includes large panel- 
boards, the problem should be dis- 
cussed with panelboard manufac- 
turers and that advice also applies 
to other equipment. 

Derating problems are not at all 
unusual in centralized wiring dis- 
tribution systems due to the numer- 
ous panelboards used. Generally, 
the panelboards in this type of sys- 
tem have quite a number of branch 
circuit protective devices within 
one enclosure—the very nature of 
the system requires this. To com- 
pensate for this, reduce the number 
of protective devices within one en- 
closure, which means additional 
panels of smaller size even though 
the cost of the installation will be 
increased. 

Derating problems do not occur 
in bus duct systems. There are 
or:ly three protective devices within 
one plug enclosure, never more than 
six. Furthermore, there will always 
be 10” of space between one plug 
and the adjacent one and this as- 
sures cool operation. Hence, the 
problem of accumulative heat is 
ron-existent in bus duct. 



Blueprints for Every Job 

Insure Exaet Installation 

By Chas. N. Tunnell 

pawn ekenge according to plan 
has been the keynote of Dan- 

iel Hirsh, owner of the Hirsh 
Electric Company, of Houston, 
Texas, and this has enabled him 
to adjust his operations to war- 
time conditions. He maps out ev- 
ery phase of his business with a 
definite program or plan and then 
insists that his superintendents 
follow through according to the 
plan. 

Another factor to which Mr. 
Hirsh attributes a considerable 
part of the success of his organ- 
ization is that they have always 
“set their sights” on the largest 
jobs. 

“The bigger the job,” said Mr. 
Hirsh, “the less competition. On 
jobs runing over $100,000 for the 
electrical work there are only 
three or four bidders; on jobs 
of $50,000 there are seven or eight 
competitors; but on the jobs of 
$10,000, every electrical contrac- 
tor is after the job. Among the 
lower level, there are many who 
do not figure at all but simply 
take the position that they can 
do it for less than the other 
fellow. 

“During the past two years we 
have had a better profit-making 
opportunity, for most contractors 
have ‘been busy and there has 
been less tendency of the price 
shooters cutting prices without 
figuring a job. Of course, this 
condition does not exist at all 
times and the successful contrac- 
tor must be able to operate at a 
profit at all times. 

Drawings for Every Job 

“We believe in exactness. Ev- 
ery dollar we spend in making 
drawings of any job saves us many 
dollars on the actual job. For 
example, on many small jobs such 
as a store building, the electri- 
cians and the other sub-contrac- 
tors following the plans and work 
from the general contractor’s 
plans. But this is not sufficient 
for us. We make a drawing and 
chart every inch of the electrical 
installation. If there are three 
circuits with three outlets per cir- 
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cuit, we make our drawing ac- 
cordingly and we determine just 
what each circuit is supposed to 
have. If one circuit requires 
three-quarter inch conduit, we 
don’t try to use one-half inch 
for the entire job, even though 
we could get by with this work. 

“The engineers on any building 
soon see that we are interested 
in every job being just what it 
should be. When they have ad- 
ditional work, we may get pref- 
erence. And at any time we go 
back into a building, we have the 
complete plan of the electrical 
system before us and know jusi 
exactly what we have to do. And 
if some other electrician is called 
in, he has no opportunity to say 
that a certain conduit or unit 
should have been of a different 
size.” 

Mr. Hirsh’s electrical experience 
dates back to 1917. He came to 
Houston in 1937 as branch man- 
ager for an electrical contracting 
firm and entered business for 
himself in 1939. Although this 
contractor started out in the in- 
dustrial field exclusively, he soon 
drifted into the maintenance field 
as well — and for a specific reas- 
on. He keeps several maintenance 
men on his payroll at all times 
and finds that he has to use bet- 
ter electricians for maintenance 
work than on new construction, 
for the maintenance man must be 
an all-around mechanic and 
when he is short of maintenance 
men, he transfers several from a 
building job to the maintenance 
crew. 

“We give a lot of attention to 
our maintenance work,” says this 
contractor. “The job may involve 
only the changing of three switch- 
es and the total cost is but $20, 
but we send out a superintendent 
or some one that can actually 
know what the job should be and 
we send a man to make the in- 
stallation, use a truck and have 
other costs involved. Our over- 
head may ‘be more than $10 on 
the job and we may actually lose 
money, but we do the job right 
and when this firm needs a $7,000 

or $8,000 electrical job, we usually 
get it without any trouble. We 
try to make maintenance our 
bread and butter work; but even 
if we could make no profit at all, 
such work pays a big indirect 
profit. 

“We don’t, however, do small 
residence maintenance and such 
work. We have many calls to 
change a bedroom switch or to 
change a meter and we simply 
can’t do this work. We confine 
our work to such firms that can 
give priorities. Food stores and 
such essential firms all have AA-1 
priorities that enable us to get 
any needed materials. However, 
most maintenance work is 90 per 
cent labor. 

“There may be a day when we 
will seek residential maintenance, 
but so far we find it best to limit 
our contacts and our service to 
industrial and commercial firms. 
We like to work with about fifty 
firms and iby doing a good job of 
maintenance with them, we don’t 
have much trouble in getting their 
major new installations.” 

Mr. Hirsh finds that most elec- 
tricians that formerly did resi- 
dential maintenance and repair 
work at 75c an hour are now in 
the shipyards and other war plants 
at more money. His shop is a 
closed shop paying the scale of 
$1.621% for electricians and $1.75 
for foremen; therefore, he has to 
stick to maintenance for firms 
that also offer an opportunity 
for big jobs. 

Industrial Maintenance Profitable 

This electrician finds that many 
industrial plant owners and exec- 
utives have learned to look to the 
electrical contractor as a consult- 
ant. Instead of having their own 
maintenance men order out con- 
duit, switches and such materials 
for a job, they call in the electri- 
cal contractor who has a ware- 
house stock and is able to supply 
the right amount of material 
without any waste and install the 
exact units necessary without in- 
volving a lot of waste materials, 
lost time, purchasing and other 
expenses. 

Mr. Hirsh naturally complies 
with any plan the customer wants, 
but frequently, he studies these 
plans and shows the client where 
changes will improve efficiency 
and give the buyer what he actual- 
ly needs. With this kind of serv- 
ice, the builder is usually willing 

(Continued on page 64) 
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Tampa’s “Leisure House” 

Now Scene of War Effort 

By L. H. Houck 

AMPA Electric Company’s 
“Leisure House” bids fair to 

emulate the father of our coun- 
try by being “first in peace and 
first in war.” 

Before the war thousands of 
Tampans went to Leisure House 
to learn the secrets of good living 
but now they come to prepare to 
win a war. More than 18,000 
women a year come to this Leisure 
House, which incidentally was 
originated in Tampa in 1936. 

Besides the mere theme of cook- 
ing with kilowatts, actually Leis- 
ure House was a step forward in 

how, what and when to feed in 
emergencies and disasters. 
Now they have a new mobile 

unit, but they still meet in Leis- 
ure House for school. Not long 
ago they gave a party there for 
service men and it took a carload 
of oranges to make the orange 
juice which was given free. 

The second school has now been 
started in Leisure House by the 
Red Cross Canteen Corps. 

War-time food preparation is 
one of the most important proj- 
ects handled there. Thousands of 
women attended the courses and 
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civilization, and fulfilled Bertram 
Russel’s ideal in the “Conquest of 
Happiness,” in which he said: “To 
be able to fill leisure intelligent- 
ly is the last product of civiliza- 
tion.” 

It is apropo that the “last prod- 
uct of civilization” should be in 
the first line of home defense 
in war. 

One of the important wartime 
uses was as headquarters for the 
Red Cross Canteen Corps. Here 
the members in daily and nightly 
meetings learned nutrition for 
bombed women and children and 

ELECTRICAL SOUTH for FEBRUARY, 

47% & ; 

1944 

learned economical ways of pre- 
paring food. They were taught 
how to cook without greases and 
meats and other things needed by 
our armed forces and the muni- 
tion factories. Along with it they 
learned a valuable peace-time les- 
son—how to cook with less elec- 
tricity—because not only is it a 
good thing to know, but Tampa 
Electric is participating in the 
National Conservation of Electric- 
ity program and is required to 
ask its customers to consume less 
current. 

This is because the load has 
been doubled and even at that all 
the capacity of the plants are 
needed to furnish power and lights 
to the shipyards and other essen- 
tial industries. As with other 
things, civilians are last, which 
is as it should be. 

Only four ration books ago, the 
display floors of the Tampa Elec- 
tric Company were piled high with 
electrical appliances. Now they 
are all gone and the salesmen 
who handed the pencils to sign 
on the dotted line are in the armed 
forces bent on selling a little Al- 
lied might to the Axis barbarians. 

If you boil the work of Leisure 
House during war times down to 
C-card essentiality it will be hard 

Tampa women who formerly came to 
Tampa Electric Company’s “Leisure 
House” to learn the secrets of better 
living now come to help win the war. 
Below, a typical scene during train- 
ing of Red Cross Canteen Corps. At 
left, a group of war worker wives 
learn the principles of correct diet in 

preparing lunches. 
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Another wartime activity practiced at “Leisure House” is home canning. 
Last year scores of women learned to can through individual instruction 
given at Leisure House, and more than 3,000 cans of food were pro- 
duced during the instruction—food valued at more than 36,000 points. 

to beat the war worker’s lunch 
box menu. This menu was scien- 
tifically prepared to give the war 
worker all the vitamins and min- 
erals he needed for his job. It 
was easy to prepare and it was 
delicious to eat. 

This menu, prepared for the 
first time in Tampa Electric’s 
Leisure House, caught on like a 
prairie fire. The Tampa Ship- 
building Company had it repro- 
duced and distributed to its thou- 
sands of workers and later sev- 
eral other large ship building 
companies followed suit. It be- 
came almost as standard as a war 
worker’s helmet or safety shoes. 

In season Leisure House be- 
came Victory Garden headquar- 
ters and it took more than 5,000 
copies of an agricultural pamph- 
let to go around. Experts lectured 
and their advertising gave plant- 
ing dates and best things to plant 
in this climate. 
Home canning brought out the 

high and the low and the wide 
and the thin. Crowded to capac- 
ity every day, welder’s wives and 
banker’s wives sat side by side, 
as they shucked corn and hulled 
peas to can. 

They learned by doing in Leis- 
ure House and many women whose 
hands were trained to hold the 
tea cup and bridge cards soon 
learned how to hold a paring 
knife. 

(Continued on page 63) 

Dealer Offers Customers 

Postwar Purchase Plan 

Without paying any money 
down or being obligated in any 
way, customers may register for 
the purchase of electrical appli- 
ances after the war under a “Pri- 
ority Purchase Plan” instituted 
by R. B. Broyles Furniture Com- 
pany, one of the leading furniture 

stores of Birmingham, Alabama, 
which has long been active in the 
sale of appliances. 

“This is merely a check, enab- 
ling us to roughly gauge the 
quantity we will need to order 
from the manufacturers, and it is 
your assurance that you will be 
among the first to obtain the 
wanted items as soon as they ar- 
rive,” said an announcement of 
the plan. “By registering in this 
plan, you are reserving the article 
you want, and it will be kept for 
you, for a reasonable length of 
time after you are notified that 
it has come in. 

“This does not mean you buy 
anything unseen,” said a further 
announcement of the plan in a 
two-thirds-page newspaper adver- 
tisement. “You will see the mer- 
chandise in our store and make 
the selection from actual stock, 
with every right of refusal if you 
are not satisfied, and all without 
having paid one cent. If you care 
to specify further as to size or 
type of the item you wish to re- 
serve, we will be glad for you 
to come to our store and discuss 
the matter more thoroughly with 
us.” 

The certificate which the cus- 
tomer signs has the following ap- 
pliances listed: electric refriger- 
ator, electric or gas range, elec- 
tric ironer, record player, electric 
vacuum sweeper, electric washer, 
and radio. 

AND 

CONSTRUCTA 

BUZZVILLE © 

POWER @ ELEC 

Fisk nn ee 

“You were vice-president in charge of appliance sales? Why man that 
was my old job!” 
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Many Lines and Accessibility 

Features of Postwar Store 

By Geo. H. Watson 

N ELECTRIC appliance store 
within the framework of a 

super service station — that is 
the after-war plan of Delaney 
Specialty Company, Mobile, Ala- 
bama. This is no new idea with 
E. E. Delaney, proprietor, but he 
believes in it so strongly that he 
has invested $30,000 in a strategic 
site fronting on two traffic thor- 
oughfares on which he plans this 
“store of tomorrow,” one with 
extreme accessibility. 

In this location in which park- 
ing and drive-in facilities will be 
emphasized, Delaney will handle 
everything in major and minor ap- 
pliances. He will have ample 
space for display of complete elec- 
trical kitchens, for heating plant 
assemblies, air conditioning out- 
fits and attic fan assemblies. 
Tires and tubes will also consti- 
tute an important line, also gas 
appliances and other “special- 
ties” like floor sanders. 

“T hope I won’t have to take on 
all the small stuff which the fac- 
tory tire stores are now handling, 
but if necessary I will sell that 
also,” said Mr. Delaney. His idea 
is to stick to merchandise in the 
bigger unit price class and leave 
the gimcracks to others. However, 
he visions a store which will have 
a lot of traffic and if it takes 
this variety store merchandise to 
attract the public, then he will 
put it in, too. But he doesn’t think 
now it will be necessary. 

GOOD BUYS AT DELANEY’S 
5 gallons ge wn utility can | Used New Perfection Oil Range with spout, Used Roper Gas Range 
complete, ony =~ o WARD FLOOR o- bee Lubricated and FURNACES 
rea ___ $2.00 | TAPPAN GAS RANGES 
ieee $1.00 WATER HEATERS lecharged .......- iL oe RADIANT HEATERS 
Rageked .occcccnesce We Repair All Makes Radios 

WE WANT TO BUY AND WILL PAY 
CASH PRICES FOR: 

Late Model Table Gas, Electric and Oil 
Model Radios Ranges 
Electric Ranges Used Heating 

Electric Refrigerators Equipment 
Washing Machines Vdtuum Cleaners 

we caer ton A COMPLETE SERVICE DEPART- 
T FOR ALL FRIGIDAIRE APLIANCES. 

DELANEY 

SPECIALTY COMPANY 
736 GOVT., AT BAYOU — DIAL 3-3740 
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While somewhat shying away 
from the small stuff, Mr. Delaney 
s considering an automobile deal- 

ership. He is thinking of all the 
type merchandise where sales- 
manship is a factor, merchandise 
that is not simply sold across the 
counter. For that reason, he pro- 
poses to have an active inside and 
outside sales force. 

The Delaney place will also be 
a real electrical drive-in service 
station. All types of appliances 
will be repaired and he believes 
that most customers will bring 
them in, ample parking facilities 
helping to draw them. He will be 
in first class position to get a 
lion’s share of the automotive 
radio service business and there 
should be a lot of this as most 
postwar cars are expected to ibe 
radio-equipped by the factory. 

Delaney will put his dependence 
in nationally advertised merchan- 
dise as, in fact, he has from the 
day he went in business. A sign 
in front of his present place of 
business, also a drive-in service 
station, advertises the following 
lines: Frigidaire, Philco, Tappan 
ranges, Rudd heaters, Ward and 

TOP CASH PRICES FOR YOUR 
HOME APPLIANCES 

Bring us your Gas, Electric or Oil Ranges, Radiant 
Heaters, Gas and Electric Water Heaters or what have 
you... Top cash prices for them. 
— NEW MERCHANDISE FOR SALE. 

20-pe. Glass. Ref. Set, — val., $1.98; yon yey $7.95 oe. PENNZOIL, ; gallons in utility, can with spout, for $5.98. 
See, Ranges, Reed Woter Wouters, Ademe Retlent We Word snd 
new Philce Yerk Air Condition Unit. 
Beautify your floors .. . rent our HILCO FLOOR SANDER—Costs only 50 hour. 
TRADE YOUR USED GAS RANGE OR OTHER EQUIP- 

MENT FOR SLIGHTLY USED AND BETTER PICK OUT WHAT YOU WANT 
Piste mood. 20-gatton Gloctete Wi later Heater - See 2) enty, ey. Vatte-Tep inte model Gav Ranges "'t ‘oniy, tote, modet ‘Tabie-T -. . Aptaine Gas Range . Tstie-Top @8 Benge « Nome Bere becuse Spit or Range... LET'S TRADE te and soe ws 
We maintain 2 complete repair service tor all Frigidaire appliances. 

WE REPAIR ANY MAKE RADIO 

DELANEY 

Specialty Company 
756 Government Street at Bayou Dial 3-3749 

Superior floor furnaces, and Ben- 
dix home laundries. 

“I find that an electrical spe- 
cialty dealer must have a variety 
of lines in order to have the store 
traffic which he deserves,” said 

Mr. Delaney. “Some have taken 
on furniture as well as gifts and 
novelties of various kinds. My 
idea is to combine the appliance 
store with the service station and 
to handle merchandise which re- 
quires specialized selling, yet 
have such a diversity of lines as 
to be assured of floor traffic.” 
Gas and electric appliances, tires, 
tubes, batteries and both appli- 
ance and automotive service are 
in his postwar business plans. 

Mr. Delaney said that while he, 
as a dealer, was making post- 
war plans, he found the manufac- 
turers also are actively studying 
postwar possibilities. He is get- 
ting questionnaires from them 
and being invited to attend dealer 
meetings where plans are dis- 
cussed. From these contacts, he 
is convinced that the leading 
manufacturers will stick by the 
dealers who have “stuck it 
through” during the trying war 
period. 

At the present time Delaney 
spends as much money and energy 
advertising for something to sell 
as he does in selling it. In a 
busy war center such as Mobile, 
there exists a market for any 

| We Will Pay Top Cash Prices 
for Your Used Equipment 

Radiant Heaters . Gas Contes ws =. . Gas Ranges. . . Coal and Wood Heaters. , Oil Ranges . . Electric Ranges Elec. tric Heaters... Electric Refri rigerators Washing Machines . =: and Electric Water Heaters Late anes Nope os, Or what @ you? ‘We'll buy it if it's in good cond 
We Have For Sale 

Good New and Used Equipment 

Exide Battenes Late model Table Top Roper Gas Range Tapes Repawed, Battenes | pgrinid Storage Type Gos Water Heater All makes of Radios Serviced Commercial Large Gas Cooking re Range 
Radiant Heaters Late Mode! Oil Range 
Ward Floor Furnaces Large 2-Door Commercial Elee- Tappan Gas Ranges tric Refrigerator Ruud Gas Water Heaters And other items. 
WE MAINTAIN A COMPLETE SERVICE DEPART- 

MENT FOR ALL FRIGIDAIRE APPLIANCES. 

DELANEY 
SPECIALTY COMPANY 
756 GOVT., AT BAYOU — DIAL 3-3740 

These are typical Delaney adver- 
tisements. They serve to locate ax 

well as sell appliances. 

merchandise that can be obtained. 
Despite the shortage of merchan- 
dise, he has enjoyed a surprising 
volume of business. He has had 
some pre-war merchandise for 
sale all along and in addition has 
bought hundreds of used appli- 
ances, which he has reconditioned 
and resold. His service depart- 
ment has been piled up with work. 
His concern also rents floor sand- 
ers and edgers. 
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N ALL TYPES of mechanical 
refrigeration systems, it is nec- 

essary to impart a rotary motion 
to the compressor. In the great ma- 
jority of cases this motion is ob- 
tained from some form of electric 
motor. Some compressors are 
driven by gasoline engines, but 
these are very few when compared 
with the number driven by electric 
motors. Both open type and sealed 
type motors are used. 

The sealed type usually consist 
of a stator, which is wound with 
a starting winding and a running 
winding, pressed into a housing 
which attaches to the compressor 
body casting. The motor rotor is 
then pressed onto the end of the 
crankshaft and the whole assembly 
enclosed in a steel jacket or shell, 
out of which are brought the motor 
leads. A relay (and a capacitor if 
it is that type of motor) is mounted 
externally on the condensing unit 
base. Sealed unit systems will be 
discussed in detail in a future ar- 
ticle. 

The open type motors used for 
this service are special refrigera- 
tion duty motors with electrical 
characteristics and mechanical fea- 
tures that give efficient, quiet and 

*This article is adapted from information 
prepared by the Nash-Kelvinator Corporation. 

Refrigeration Motor Service 

This is the first part of a two 
part article discussing the 
open type motors applied to 
household refrigerators. The 
second article will appear in 
the March issue of Electrical 

South. * 

Cependable service. They are built 
for low current consumption, un- 
usually high starting torque, ability 
to start under a heavy overload 
and ability to start and operate 
under low and fluctuating voltages. 

Four general types of motors 
have been used, namely repulsion- 
induction, condenser (capacitor), 
and capacitor start, all for alter- 
nating current; and compound 
wound for direct current. Both 
rigid base and automatic belt 
tightener types have been used. The 
capacitor or condenser type motors 
do not have brushes, brush holders 
cr commutator. 

Installation Precautions 

The voltage and frequency sup- 
ply for motors is different in va- 
rious communities and frequently 
different from one part of a city to 
another. Motors are supplied with 
a name plate by the motor manu- 
facturer and on this name plate are 

given the electrical characteristics 
tor which that motor was designed. 
Before connecting a motor to an 
electric line, the line characteristics 
at the meter should be checked to 
see if they correspond to those of 
the motor. Connect the motor only 
if they are the same. 

Frequently, a branch circuit 
from a meter will be very heavily 
loaded before the refrigeration 
motor is connected. If the motor is 
connected under those circum- 
stances, the voltage may be too low 
to satisfactorily operate it. Some- 
times the service into the building 
has too low a voltage to satisfac- 
torily handle the entire load. If 
the branch circuit, only, is too 
heavily loaded, then a new branch 
circuit back to the meter board can 
be run to carry the refrigeration 
motor. This will eliminate a great 
amount of motor trouble. 

If a branch circuit has been put 
in with wire that is too small or 
on too long a run, the voltage at 
the end of the circuit may be too 
low. Sometimes a new piece of 
equipment is installed and added to 
the refrigeration motor circuit and 
suddenly overloads it after years 
cf satisfactory operation. All of 
these things should be questioned 
whenever a motor complaint de- 

SERIES 

COMMUTATOR 

SHUNT FIELD 

ARMATURE 

COMPOUND WOUND ODOC. 
WIRING DIAGRAM 

SHORT CIRCUIT 
NECKLACE 

COMMUTATOR 

BRUSHES 
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WINDINGS 

CX RESET 

i 
LINE THERM. 110-220 VOLT 

These diagrams and the diagrams on the next 
page show the four basic motor circuits used 
for refrigerators. The direct current motor cir- 
cuit shown above is not used to any great ex- 

tent in the Southern States. 

REPULSION INDUCTION 
ae WIRING DIAGRAM 

220v. 
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This A.C.S.R. line would doubtless have gone 

up just as well without this Alcoa supervisor 

on the job. But the power company’s con- 

struction’ boss felt the need for him, so 

there he was. 

He and the other Alcoa supervisors have 

been hard at work all during the war. In their 

advisory capacity, they’ve helped extend and 

prepare existing lines to meet added demands 

for war production. They have aided during 

storm emergencies and in securing badly need- 

ed materials. They have assisted in curing 

ELECTRICAL SOUTH for FEBRUARY, 1944 

vibration troubles on all kinds of lines. (Stock- 

bridge dampers play no favorites; they work 

on any conductor.) 

This is service which Aluminum Company 

of America has always extended to users of 

A.C.S.R., during the many years Alcoa has 

been making aluminum conductors. It is 

service which will be continued. 

When you order Aluminum Cable Steel 

Reinforced, specify ALCOA A.C.S.R. 

ALUMINUM COMPANY OF AMERICA, 2164 

Gulf Building, Pittsburgh, Pennsylvania. 
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velops, as too frequently one of 
these factors may be the underly- 
ing cause of motor failure. As a 
general rule, motors will operate 
satisfactorily on a voltage variation 
of 10%, except capacitor and con- 
denser type motors, in which the 
permissible voltage variation is 5% 
under the name plate rating. 

Since the compressor of a con- 
densing unit must operate at a 
certain speed, care should be taken 
to have a motor with the proper 
speed and to equip this motor with 
the proper size motor pulley. Gen- 
erally, the full load speed of various 
fractional horsepower refrigeration 
motors is as follows: 

Frequency Speed 
Current In Cycles In R.P.M. 

; 1S 1725 
AC 60 and 30 1750 
AOC 50 and 25 1425 
AC 40 1150 

The three factors which deter- 
mine the speed at which a com- 
pressor turns, are the motor speed, 
the size of the motor pulley and the 
size of the compressor pulley. For 
ordinary field work, the outside 
diameter of both the motor and com- 
pressor pulleys may be used, as this 
is the only dimension easily deter- 
mined. Compressor and motor 
speeds are expressed in revolutions 
per minute, commonly known as 
“2.7 .m.” 

To determine compressor speed, 
obtain motor speed from the motor 
nameplate and measure the outside == 
diameter of the compressor and 
motor pulleys in inches. The fol- 
lowing example shows how to sub- 
stitute figures in the formula. If 
we wish to find the compressor 
speed of a condensing unit whose 
motor speed is 1750 R.P.M. and 
whose compressor pulley is 8%” in 

diameter and motor pulley is 24%” 
in diameter: 

C.S. = (M.S. x M.P.) /C.P. 
C.S. = (1750 x 2.5) /8.5 = 4375 /8.5 
C.S. = 514.7 R.P.M. 
C.S. = Compressor speed (R.P.M.) 
M.S. = Motor speed (R.P.M.) 
M.P. = Motor pulley diameter 

(inches) 
C.P. = Compressor diameter 

(inches) 

This same formula can be solved 
to determine a pulley size to give a 
certain compressor speed by merely 
substituting the known values and 
solving for the unknown one. 

Overload Protection 

An overloaded and overheated 
motor can result from both me- 
chanical and electrical causes. A 
motor must be given some type of 
overload protection in order to pre- 
vent, as much as possible, its fail- 
ure. 

A dirty and plugged refrigerant 
condenser will cause excessive head 
pressure which may overload a 
motor. If the air supply is stopped 
in its flow to or from the condens- 
ing unit by some external obstruc- 
tion the same condition may result. 
A tight compressor will require 
more power to rotate and may result 
in an overloaded motor. There are 

FUSETRON 

Recepracce \¥ Ny POINT NB 2 

~ARECEPTACLE is Sao ! ; POINT N83 

LEAD a | ia) ty C HEATING 
vy, i) 

Cross section of fusetron. 
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several internal troubles in a motor 
which may produce an overload. 
Tight bearings on the motor shaft 
may introduce enough frictional 
heat and additional load to overload 
a motor. Improper adjustment and 
alignment of the drive belt some- 
times causes overheated bearings 
although overheating of bearings is 
usually caused by insufficient or 
dirty oil. A starting winding being 
held in the circuit too long on a 
capacitor type motor will overload 
the motor. Line voltage that is too 
low or too high will cause a motor 
to overheat. 

Fractional horsepower refrigera- 
tion motors are usually given one of 
the following four common methods 
of protection. Ordinary fuse, Fuse- 
tron, automatic reset or overload 
coil in temperature control. Sealed 
unit motors are ordinarily protect- 
ed by a relay which will be described 
in detail in the article on sealed 
unit systems. 

The ordinary fuse is not consid- 
ered as good protection for motors 
as any of the other three. The 
initial starting current is relatively 
high but is high only momentarily. 
The motor could not stand this 
amount of current any length of 
time. When a fuse is used it must 
have a high enough rating so it will 
not blow when the motor starts. 
This rating is satisfactory to pro- 
tect against very high momentary 
currents. However, a much lower 
current in a sustained or continuous 
overload could burn out the motor 
windings before the fuse blows. 

The Fusetron was developed to 
overcome this condition. It is so 
constructed that it will stand a mo- 
mentary higher current or overload 
such as the starting current but 

a 
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HOW BIG IS TAPE? Just as big as the broken 
wire it restores to service—or the tank 
it helps to build. Big enough for it to be 
important that the Armed Forces and 
War Industries have first call on our pro- 
duction of U.S. friction and splicing tape. 

FIRST AID FOR CANNIBALS 

Down in the South Pacific, ground crews cheerfully turn 

cannibals...all for the sake of keeping planes in the air. A 

plane limps home after downing a Zero. ..scutters to a lameduck 

landing...and is immediately looked over by the “grease 

monkeys” and mechanics. Then...they turn cannibals. That’s 

what they call the boys who snatch parts from planes to 

repair others. Other planes, too badly shot up to be flown 

again, are kept as a sort of salvage depot. Parts, from landing 

wheels to sparkplugs are used again in other planes. ..used 

again and again. 

Right there is where tape comes in. Without it, many 

emergency repairs could not be made... wire could not be 

spliced...parts could not be fastened in place...planes could 

not again leave the ground. 

A roll of tape in itself is a mighty little thing. But...in 

actual use by the Armed Forces, by war industries it gets as 

big as the job it is called upon to do. 

Listen to the Philharmonic Symphony program over the CBS net- 
work Sunday afternoon, 3:00 to 4:30 E.W.T. Carl Van Doren 
and a guest star present an interlude of historical significance. 

SECURITY ON 

All FRONTS 

UNITED STATES RUBBER COMPANY 

1230 SIXTH AVENUE - ROCKEFELLER CENTER * NEW YORK 20, N. Y. 
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will blow at a very much lower 
current that is sustained for any 
length of time. It is therefore 
considered a good protection for a 
motor. Listed in Table I are the 
various small motor sizes and the 
ampere rating of the Fusetron for 
protection. When a Fusetron blows 
ta protect a motor, the circuit is 
broken until the Fusetron has been 
replaced. Motors that are built 
with a Fusetron receptacle mounted 
on motor frame usually have the 
receptacle equipped with a heating 
pin giving contact between motor 
frame and Fusetron. With this type 
of mounting the operation of a 
Fusetron can frequently be caused 
by high motor temperature rather 
than high current. 

In the center of the receptacle is 
a pin that makes contact with the 
bottom of the Fusetron. Any heat- 
ing of the motor is transmitted to 
the pin and the pin in turn trans- 
mits the heat to the Fusetron. The 
Fusetron is so built that when a 
temperature of approximately 203° 
is obtained in the motor winding, 
the Fusetron opens up at Point 3 
and stops the flow of current. (This 
allows for a loss of about 27° be- 
tween the motor winding tempera- 
ture and the temperature at which 
the Fusetron actually functions: 
176°.) The operation of the Fuse- 
tron under such circumstances is 
primarily due to the heat of the 
motor rather than the current flow- 

CERAMIC INSULATOR 

A typical automatic reset motor 
overheating protective device. 

lack of sufficient air circulation or 
any other condition causing heating 
cf the motor is automatically pro- 
tected against. 

On the other hand, if the flow of 
current is so high that the insula- 
tion in the motor could be injured 
or destroyed before the motor is 
heated suffciently to operate the 
Fusetron as just shown, the thermal 
cut out in the Fusetron (Point 2) 
is heated from such excessive cur- 
rent and stops the flow of current, 
no matter how cold the exterior of 
the motor may be. 

If the motor does not properly 
come up to speed due to low voltage, 
tight drive belt, dry bearings or any 
other cause, the flow of current as 
well as the heating of the motor 
will cause the Fusetron to open at 
Point 2 or Point 1 before these com- 
ditions could cause injury to the 
motor. 

If the motor should be stalled, the 
fuse strip (Point 1) will blow or the 
thermal cut out (Point 2) will oper- 

ing through the Fusetron. Thus ate, stopping the flow of current be- 
high surrounding temperatures, fore the motor is injured. 

Table I 

MOTOR PROTECTION FOR AVERAGE APPLICATION 
TO REFRIGERATIO 

= — ee — | — ei — 

| Fusetron or | Mini- 
Alternating Fustat | Auto- | Switch | mum 
Current Motor Ampere | matic Size Wire 

Rating | Reset Size 

| Code 
Single Horse | Ampere; Heavy | Maxi- | Ampere |Amperes| Rubber 
Phase Power | Rating | Service| mum | Rating |Covered 

4 10 Volt a 8 2.8 4 5 5 30 14 
1/6 be 4.5 5 5 30 14 
1/4 4.8 6.25 8 6.5 30 14 
1/3 5 6.25 8 10 30 14 
1/2 7 8 10 12 30 14 
3/4 9.4 12 12 30 14 
1 11 15 15 60 iZ 

220 Volt 1/3 2.5 3.2 4 5 30 14 
1/2 3.5 4 5 5 30 14 
3/4 4.7 6.25 6.25 6.5 30 14 
1 5:5 6.25 8 10 30 14 
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A number of different designs of 
temperature controls have incorpor- 
ated an overload coil. One form 
consists of a linkage held by a rat- 
chet. A spring pulls against the 
linkage, attempting to hold the con- 
trol points open. The hub of the 
overload coil which carries the full 
ratchet is set in a solder pot. The 
motor current is in contact with the 
solder pot. An overload current 
will heat up the solder pot. The de- 
sign is such that the solder in the 
pot melts before the motor is dam- 
aged. The melted solder allows the 
ratchet to turn under pull of the 
spring and the linkage breaks the 
motor circuit. The solder cools and 
hardens very shortly, but the over- 
load must be reset by a manual but- 
ton before the motor circuit can be 
closed and the motor restarted. 

Another form of overload tem- 
perature control makes use of a bi- 
metal strip which warps as it heats 
and the linkage locks the control 
pcints open if the strip is heated 
by motor current above a certain 
temperature. This type must also 
be reset by a manual button after 
an overload before the motor cir- 
cuit can be closed. 

The automatic reset has one de- 
sirable advantage over other types 
of protection: it resets itself after 
an overload. It is built in two gen- 
eral types, internal and external. 
The internal type is built into the 
motor by the motor manufacturer 
and the end bell of the motor must 
be removed to make it accessible in 
most designs. The external type is 
built as an accessory which can be 
attached to the outside of the motor 
cer at an adjacent convenient loca- 
tion. 

They both consist of a bimetallic 
type of warp switch. This strip is 
made of two different kinds of 
metal, each with different heat co- 
efficients of expansion, put toge- 
ther as a two ply thickness. As the 
strip heats, one side expands faster 
and causes the whole strip to bend. 
As it bends it breaks contact and 
opens the circuit. The circuit stays 
open until the strip cools, at which 
time the circuit is closed again and 
the motor starts. The strip is cali- 
brated to break the circuit before 
any damage can be done to the 
motor. 

The internally built type is af- 
fected by the internal temperature 
of the motor as well as by the cur- 
rent; this gives added protection. 
The automatic reset has one dis- 

(Continued on page 63) 
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Many Uses for Induction 

And Dielectric Heating 

NE CONSPICUOUS peace- 
time benefit of wartime elec- 

tronics can be named. It lies in 
the field of high-frequency heat- 
ing and uses certain electronic 
tubes originally developed for war 
applications. These tubes have 
made it possible to establish an 
economical and complete family 
of practical radio-frequency gen- 
erators. Covering almost the full 
range of high-frequency heating 
work, these standard oscillators 
are being built in 2, 5, 10, 20, 50, 
100 and 200-kw sizes. 
Some laboratory experimenta- 

tion yet remains to be done in 
both induction and_ dielectric 
heating. Almost every product 
presents its own ‘problems _ in 
frequency, power, coil and plate 
design. Much experimental work 
has been done in the Westinghouse 
laboratory recently in order to ex- 
plore various war and postwar 
uses of this new branch of the 
industry. 

Present methods for manufac- 
turing hollow propeller blades for 
airplanes require a copper or cop- 
per-alloy fillet in the leading and 
trailing edges to alleviate sharp 
corners in these regions. Welding 
on the outside edge is not suffi- 
cient to hold the two pieces to- 
gether and it is, of course, im- 
possible to weld along the inside 
edge. With induction brazing, 
beads of brazing material are laid 
along the inner edge. The propell- 
er is then moved edgewise through 
the output coil of an oscillator and 
the beads are fused—this secure- 
ly binds the edges together. This 
work has been done with a torch 
but it takes much longer. 

Oil-well drill bits must be 
tough since they bore their way 
through solid rock. The tougher 
they are the longer they can stay 
on the job down in the earth. 
Each time they are brought up 
for replacement they are raised 
laboriously perhaps thousands of 
feet. Drill bits get their toughness 
from a layer of tungsten carbide 
deposited on the teeth under high 
heat. Common practice utilizes a 
torch for this work. The operator 
laboriously and slowly carbides 
each of the 20 teeth, one at a 
time. Experiments in the high- 
frequency laboratory indicate 
that the whole bit can be carbided 
by a patented process in a few 
seconds by passing the toothed 
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cutter into the field of a high- 
frequency oscillator. The carbide 
particles are held in place by an 
adhesive coating until they merge 
with the steel base. The new 

Induction heating is ideally 
suited for soldering applications. 
For example, a terminal connector 
for a fighter plane has thirty 
wires soldered to it This job, 
done ‘by hand, one wire at a time, 
requires about fifteen minutes. In 
fifteen seconds induction heating 
solders all connections at one time 
leaving all joints clean and uni- 
form. 

The induction process for flow- 
ing tin on tin plate to obtain a 
bright surface is now well known. 
Using the same principle, experi- 
ments were carried out applying 
induction heating to a new kind 
of plastic made in large sheets. 
The surfaces are required to be 
absolutely smooth — previously 
this had been accomplished by 
heating the surface between two 
steam-heated platens. With high- 
frequency heating, it appears that 
by using thinner platens and 
about 200 kilocycles, the job can 
be done much more quickly. De- 
lays required for heating and tool- 
ing the thick steam platens will, 
of course, be eliminated. 

Much research work has dealt 
with:.the application of high fre- 
quencies to objects that are insu- 
lators—such usage is termed di- 
electric heating. In the future, di- 
electric heating may play an im- 
portant role in curing plastics and 
in drying synthetic binders used 
for making large sheets of multi- 
ply plywood. Engineers are at 
work on the problem of obtaining 
uniform voltage stresses over the 
large areas involved. 

Electronic Equipment 

Speeds Production 

In a southern textile plant, the 
solution to two vexing problems 
has been found in the applica- 
tion of electronic devices. At this 
plant, the application of photo- 
electric relays to open doors auto- 
matically saves time and helps 
maintain essential temperature 
and humidity conditions in the 
weave shed. In the plant’s open- 
ing room, an electronic time-de- 
lay relay: is being used to shut 
down cotton feeding equipment 
for a selected period of time ir- 
respective of the operation of 
other devices. 

It is essential that the doors 
between the weave shed and the 
warp sizing room of this plant be 
closed as soon after opening as 
possible so as to maintain the 
much higher humidity and tem- 
perature conditions within the 
weave shed. In the mill’s oper- 
ations, trucks are almost continu- 
ously transporting ‘beams of yarn 
between the two rooms. Then, too, 
finished rolls of cloth must be 
brought back through and deliv- 
ered to the cloth inspection room. 

With ordinary doors opened 
manually, the humidity and tem- 
perature conditions were dis- 
turbed since the doors would re- 
main open for a_ considerable 
length of time. In addition, man- 
ual operation meant that it was 
necessary for the truck operator 
or someone else to open the doors 
before the truck could pass 
through. 

Photoelectric relays installed at 
the approaches to the doors now 
automatically open the doors as 
the truck approaches and close 
them as soon as the truck has 
passed through. 

The electronic time-delay relay 
is applied in the opening room of 
the mill where cotton is removed 
from the original bale and then 
partially cleaned and fluffed up 
into a loose condition by special 
machinery. At times, the cotton 
being fed into this machinery ac- 
cumulated to such an extent that 
it overflowed from the bin onto 
the floor, making it necessary for 
someone to replace it in the feed- 
er hopper. 

To shut down the feeding ma- 
chinery automatically, a mercury 
switch was applied which trips 
when the cotton in the bin reaches 
a predetermined level. This wasn’t 
the whole solution, however, since 
at this level the continuously ro- 
tating cotton in the bin was con- 
stantly tripping the switch. This 
meant repeated starting and stop- 
ping of the feeding machinery 
while the bin was full. 

Supplementing the mercury 
switch with a G-E electronic time- 
delay relay solved the problem. 
Once the mercury switch has in- 
itiated a shut-down period, the re- 
lay keeps the cotton feeding 
equipment inoperative for a pre- 
selected period of time, irrespec- 
tive of the opening and closing 
of the mercury switch. After the 
time period has elapsed, the merc- 
ury switch again takes over to 
start the feeding equipment. 
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Basie Operating Principles 

Of Eleetrieal Instruments 

By G. F. Gardner* 

Part 5.—Rectifier Type Instruments 

OME instruments for alternat- 
ing-current and voltage meas- 

urements are of the permanent-mag- 
net moving-coil type used with 
auxiliary devices which enable a 
unidirectional current to be sent 
through the moving coil. It is 
only necessary that the unidirec- 
tional current bear a definite re- 
lation to the alternating-current 
quantity being measured. The 
instrument scale can then be 
marked in terms of the alternat- 
ing-current value. One easy way 
to do this is by means of a recti- 
fier. This device allows free flow 
of current in one direction, but 
offers a high resistance to the 
flow of current in the opposite 
direction. 
A rectifier instrument can: be 

equipped with any one of several 
types of rectifying devices. The 
one most commonly used is the 
copper-oxide type, which works 
on the principle that the electri- 
cal resistance of a properly form- 
ed layer of copper oxide on a cop- 
per surface depends on the polari- 
ty of the applied voltage. If we 
take such a copper-oxide plate, 
equipped with suitable contacting 
means, and connect it in the volt- 
meter circuit, as in Fig. 36a, the 
current flow through the perma- 
nent-magnet moving-coil instru- 
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ment will be as shown in Fig. 36b. 
As the applied voltage, V, in- 
creases, the unidirectional cur- 
rent through the instrument mov- 
ing coil will increase. An instru- 
ment indication will thus be se- 
cured, which bears a relation to 
the line a-c voltage, and the in- 
strument scale can be marked in 
terms of a-c volts. This arrange- 
ment is called a half-wave recti- 
fier. 

The half-wave rectifier instru- 
ment, which we have just shown, 
would not be practical for most 
purposes, because during the neg- 
ative half cycles during which no 
current flows, the rectifier must 
withstand the full line voltage. 
Copper-oxide plates are not well 
suited to withstand such inverse 
voltages, but this difficulty can 
be remedied by several methods. 
An easy way is to use four sets 
of plate connected, as shown in 
Fig 37a. This arrangement is of- 
ten called a bridge connection. 
For convenience, this figure has 
been drawn twice to show the 
paths taken by the current during 
the positive and negative half cy- 
cles, respectively. ‘ This bridge 
arrangement rectifies every half- 
cycle of the a-c wave and is call- 
ed a full-wave rectifier. 

Other arrangements are also 
used involving less than the four 
copper-oxide plates just mention- 
ed. If such circuits are encount- 
ered, the reader can determine 
their method of operation by mak- 
ing diagrams showing the current 
flow for each half cycle in the 
same manner as was done in Fig. 
37a and b. 

In working with rectifier in- 
struments, we must always bear 
in mind what the instrument real- 
ly indicates, regardless of how the 
scale may be marked. A perma- 
nent-magnet moving-coil type in- 
strument indicates average val- 
ues, and with the rectified sine 
wave shown in Fig. 37c, the ave- 
rage value is shown by the lower 

*Mr. Gardner is associated with General 
Engineering a. aor General Electric Co., 
Sch tady, N. Y. 

line. On alternating-current cir- 
cuits, however, the root-mean- 
square (RMS) value is the quan- 
tity generally required. In Fig. 
37c, this is shown by the higher 
line. 

For a sine wave, the ratio RMS 
value/average value=1.11 and the 
instrument scale- is marked di- 
rectly in terms of the RMS value. 
For other wave shapes, this ratio 
is different, and, hence, a recti- 
fier instrument reads RMS quan- 
tities correctly only on the wave 
shape for which it is calibrated. 
This point must be kept in mind 
when using rectifier instruments 
to measure non-sinusoidal quan- 
tities. 

Some other points to be kept in 
mind when using rectifier-type 
instruments are: 

(1) Some aging of the rectifiers 
occurs in service. For this reas- 
on, the stated accuracy of recti- 
fier instruments is often given as 
plus or minus 5 per cent of full 
scale. Consecutive readings, how- 
ever, will often duplicate to with- 
in a few tenths of one per cent. 

(2) Exposure of the rectifier 
instrument to high temperatures, 
such as 50 C, or to chemical vap- 
ors, such as sulphur fumes, may 
shorten the life of the rectifier. 

(3) The circuit of the instru- 
ment itself should never be open- 
ed when the rectifier is connected 
to the line, since this may allow 
full-line voltage to be impressed 
on the rectifier plates, and may 
damage the rectifier. 

Despite these considerations, 
rectifier instruments play a very 
useful part in present-day meas- 
urements, because the permanent- 
magnet moving-coil construction 
gives higher sensitivity, and a 
more uniform scale than it is pos- 
sible to secure with moving-iron 
or dynamometer types. 
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Here’s what your Industrial Customers 

should know about 

LIGHTING 

MAINTENANCE! 

New 16-page G-E Manual—All Latest Information 

EVER before have so many useful facts and features on 
lighting maintenance been put together in one concise, 

convenient 16-page manual. 

“Seven Steps to Proper Lighting Maintenance” covers the 
fundamentals with a brevity | clarity that makes it out- 
standingly practical. All your industrial lighting customers 
will want a copy. Here is a unique opportunity to serve them. 
Note the contents, including suggestions for proper lighting 
maintenance, labor-saving maintenance devices, and a check 
list for fluorescent maintenance. 

And here is another feature that will help you save 
manpower and materials by cutting down on the frequency 
of special orders—recommendations for an adequate stock 
of lighting equipment parts. 

> 

Hear the General Electric radio programs:j‘The G-E All-Girl Orchestra,” Sunday, 10 p.m. 
EWT, NBC; “The World Today,” news every weekday, 6:45 p.m. EWT, CBS. 
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G-E MAZDA LAMPS 

GENERAL 

ELECTRIC 

R" I? ie MAIL THIS COUPON NOW or see your G-E lamp office for your free copy 
of this useful manual! Quantities for distribution to your industrial cus- 
tomers are available through your G-E lamp office. 

Dept. 166-ES-B 
Nela Park, Cleveland 12, O. 
Gentlemen: 

Please send a copy of your new booklet, “Seven Steps to 
Proper Lighting Maintenance,” to: 

LET’S ALL BACK THE ATTACK—BUY MORE WAR BONDS 
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HE TWO outstanding feat- 
ures that make the Fagan 

Electric Company, Little Rock, 
Arkansas, different from most 
other electrical reconditioning 
plants are that a woman owns 
and manages it, and that a profit 
is shown on small motor and trans- 
former repairs as well as on serv- 
ing large industrial and war 
plants, including designing and 
construction of complete power 
plants. 

Anna A. Fagan, co-owner with 
her son, Major Ellis Fagan, who 
is now overseas fighting the Axis, 
has built her business from its 
small beginning, 30 years ago, un- 
til now her handsome new plant 
is rated one of the largest and 
most efficient in the South. 

Other plants may complain 
about the lack of manpower, but 
not Mrs. Fagan. She keeps 200 
skilled men busy on a 24-hour 
basis. Most of these work in the 
construction department, but 35 
of them are in the plant shop. 
Among them are many key men 
who have been with Mrs. Fagan 
for twenty or more years. There 

Fair Treatment for Employees 

Key to Shop Labor 

By S. W. Ellis 

are also several youths just out 
of high school, and two girls who 
have proved themselves to be ef- 
ficient winders. 

If another one or two of the 
men are drafted into the armed 
services, or if Mrs. Fagan needs 
extra help, she has no trouble in 
filling her needs immediately. 
There is always a waiting list of 
good mechanics who are eager to 
work for her. The reason for 
this is the extraordinarily good 
working conditions in the Fagan 
plant. 

For the comfort of her work- 
ers, Mrs. Fagan provided her 
beautiful new building, which was 
completed just before war restric- 
tions clamped down. The 25,000 
square feet of floor space is ar- 
ranged for the highest efficiency 
in keeping up a steady production 
of motor and transformer repairs. 

Every department has its own 
separate spot and is managed by 
a sub-foreman. These sub-fore- 
men outline the work, under the 
general direction of the shop fore- 

Much of the success of the Fagan Electric Company, of Little Rock, Ark., 
can be traced to the intelligent treatment and handling of employees by 
Anna A. Fagan, who has operated the business for thirty years—a business 
recognized as one of the leading motor and transformer repair and elec- 

trical construction organizations in the Southwest. 
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Problem 

man, O. W. Waller. The depart- 
ments fall into these general 
classifications: small motors, 
large motors, transformer assem- 
bly, and transformer rewinding. 

Dividing the plant into well-de- 
fined departments enables the 
most efficient placing of equip- 
ment and helps to keep the shop 
clean and orderly. It also helps 
Shop Foreman Waller to carry 
out an intensive program of good 
maintenance of all equipment and 
safe working conditions for the 
workers. A strict weekly main- 
tenance of equipment is carried 
out, with regular inspection. All 
equipment is kept oiled and 
greased. The result of this, to- 
gether with special safety coach- 
ing by Mr. Waller, is an almost 
accident-free record, with no seri- 
ous mishaps. 

The workers are kept comfort- 
able with iced drinking water, 
rest rooms, lockers, fluorescent 
lighting as well as natural day- 
light, and good ventilation, fans, 
and central heat. Group insur- 
ance is provided for those who 
want it. 

Mrs. Fagan has induced all] of 
her married assistants to buy 
their homes, with acreage if pos- 
sible. A number of them raise 
their own feed, and are not 
tempted to go to greener fields 
for defense plant work. 

The working day is made up of 
an eight-hour regular shift, with 
one hour overtime each day. 

With a force of dependable, con- 
tented workers, the plant is able 
to offer many services. A consul- 
tation and designing service is 
maintained that specializes in de- 
signing power plants, switch- 
boards, and arrangement of equip- 
ment to secure maximum service. 
Other services include rewinding 
transformers and generators; re- 
building motors from the frac- 
tional type to 1,000 horsepower; 
appraisal and sale of complete 
plants; maintenance of a market 
for new and rebuilt equipment; 
a parts department; an industrial 
merchandise department compris- 
ing ventilating fans, V-drives, oo © Fe = 85 465 (4  ~ S oee ke 



fuses, pulleys, motors, generators 
and transformers. 
Among the large customers 

served are utility plants in Arkan- 
sas and adjoining states, factor- 
ies, gins, lumber plants, printing 
plants, and many others. 
Although defense plants and 

those plants classified as vital war 
industries are given precedence in 
Fagan service, small repairs are 
not rejected. However, these small 
repairs are done on overtime. Mrs. 
Fagan said that the small motor 
department now has enough work 
booked to last it a year. 
Three men have been delegated 

for emergency service, to which 
they give their full time. To pre- 
vent shutdowns, motors are loaned 
while repairs are being made. 

Mrs. Fagan’s efficient hand is 
on the reins that control this big 
plant. The master set of books 
for the construction department 
that works on big defense jobs is 
kept under her supervision. She 
built up the flourishing organiza- 
tion, and she intends to keep it 
flourishing throughout the war 
and afterwards. 

One of her most valued med- 
iums for building business 
throughout the state and else- 
where is her prospect mailing list. 
Before the war she circularized 
her list of 500 names regularly 
each month with printed matter 
and sales letters. Although she 
does not send out material so 
often now, she keeps regularly in 
touch with those valued names, 
making them know that she is 
ready to give them guaranteed 
service on large or small jobs. 

Mrs. Fagan has been in busi- 
ness thirty years, but she keeps 
her plant and its management 
completely modern. The techni- 
cal department employs only thor- 
oughly experienced men. These 
employees keep in step with ev- 
ery progressive development in 
the industry, a fact that has in- 
fluenced many factories to entrust 
the plant with the erection of new 
plant installations. 

All motors, generators or trans- 
formers rebuilt by the Fagan 
Electric Company are guaranteed 
to be free from defect in work- 
manship and material for one 
year. Mrs. Fagan does not allow 
any poor workmanship or materi- 
als in her plant. And she cannot 
be deceived about either. Long 
before women had taken up me- : = + ekill 

chanical trades, she was an expert (Top) Que of the two. girl, winders who are smong_ the most skilled 
at rewinding motors. former department. (Bottom) Busy corner in large motor department. 
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LECTRIC control equipment 
upon which industry depends 

tor continuity of service is no ex- 
ception to the rule that periodic in- 
spection and maintenance are im- 
portant in helping to keep plants 
running at peak capacity. Control 
equipment often operates thousands 
of times a day, and it is therefore 
important that it be inspected regu- 
larly so that replacements or re- 
pairs can be made before a break- 
down occurs. 
Many progressive oprators real- 

ize that there are three good rules 
for the maintenance man to follow: 

*Adapted from information prepared by en- 
gineers of the General Electric Company. 

Maintaining Industrial Control 

The severe operating cycles to 
which much industrial elec- 
tric control equipment is be- 
ing subjected greatly increas- - 
es the need for an intelligent 
preventive maintenance sched- 
ule. This is the first of a two 
part article discussing the 
most important factors in in- 
dustrial control maintenance. * 

Prepare a_ preventive-mainte- 
nance program consisting of a list 
of the items to be checked at each 
inspection. Keep on hand a few 
renewal and repair parts. 
Much time and trouble can be 

saved by buying renewal parts made 

Industrial electric controls are being worked hard today and it is im- 
portant, therefore, that they be inspected regularly and that replacements 

or repairs be made quickly when necessary. 
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by the manufacturer who originally 
supplied the equipment. You then 
are sure that the renewal parts 
will comply with all the specifica- 
tions of the original parts. 

If heavy dust or grease has accu- 
mulated on any part of the control, 
it should be removed with a heavy 
brush or wooden scraper. Dry dust 
and dirt should be blown off, using 
dry compressed air. This is import- 
ant, as dust may not only prevent 
the control devices from operating 
normally, but also may contain con- 
ducting material which will ulti- 
mately form a path between points 
cf different potentials, resulting 
in a short circuit. Dust on the 
surfaces of interlocks may prevent 
a circuit from being completed, 
even when the tips are in the closed 
position. 

Grease, oil, or sticky dirt is easily 
removed by applying a cleaning 
fiuid, such as carbon tetrachloride. 
Do not soak the parts, particularly 
the coils, with the cleaner, but use 
just enough to loosen the grease so 
that it can be wiped off. For clean- 
ing small parts, a small paint brush, 
dipped into the cleaning solution, 
is good for getting into corners and 
crevices. 

While most fuse clips and fuse 
ferrules are plated to resist corro- 
sion, it is well occasionally to re- 
move the fuse from the clip and 
polish the contact surfaces. (This 
statement does not apply to silver- 
plated clips and ferrules). In re- 
placing the fuses, be sure that they 
fit snugly into the clips. 

A contactor has several bolted or 
spring-closed contacts. If exces- 
sive heating is apparent, the most 
likely point of high resistance (and 
resultant heating) is where the 
movable tips make contact with the 
stationary tip. It is very easy to 
inspect these tips weekly or month- 
ly, and if the temperature is unduly 
high, to give them a few strokes 
with a file. Copper contacts oxi- 
dize rapidly at elevated temper- 
atures, and slowly at room tem- 
peratures. The copper oxide which 
is formed has a very high resist- 
ance. A few strokes with a file 
will remove the oxide and reduce 
the resistance to a low value again. 
It is usually unnecessary to file cop- 
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per contacts if the device is oper- 
ated fairly often. The slight abra- 
sion produced by the ordinary clos- 
ing operation is sufficient to keep 
the oxide cleaned off. However, if 
corrosive gases are present, or if 
the contact controls a highly in- 
ductive circuit (such as a d-c ma- 
chine field), the oxidation may pro- 
gress more rapidly, and it is usually 

better to substitute a special type 
of contact. 

A fairly common erroneous im- 
pression is that contact tips which 
have been roughened by service 
should be kept smoothed so that 
they will carry the load. A rough- 
ened tip will carry current just as 
well as a smooth tip. Of course, if 
a large projection should appear on 

be removed. 
Do not lubricate the contact tip- 

face, because the burning of the oil 

a tip, because of unusual arcing, it 
should be removed. However, a tip 
that has been roughened by ordi- 
mary arcing need not be serviced. 
if a copper tip becomes overheated, 
this condition indicates that oxide 
has developed, and the oxide should 

Magnet-Operated Devices 

(Contactors, Relays, Solenoids, 
and Brakes, both A-c and D-c) 

Control-circuit voltage. 
Collections of dirt or gum. 
Excess heating of parts—evi- 

denced by discoloration of metal 
parts, charred insulation, or odor. 

Freedom of moving parts (no 
binding or sticking). 

Corrosion of metal parts. 
Remaining wear allowance on 

contacts, 
Excess slam on pickup. 
Proper contact pressure. 
Loose connections. 
Condition of flexible shunts. 
Condition of are chutes or bar- 

riers. 
Worn or broken mechanical 

parts. 
Excessive arcing in opening cir- 

cuits. 
Condition and level of oil (if 

oil-immersed). Check for presence 
of sludge. 

Condition of gaskets (for oil- 
immersed, dust-tight or water- 
tight units). 

Excessive noise in a-c magnets. 
Evidence of dripping water or 

liquids falling on control. 
Operation —— including proper 

functioning of timing devices, se- 
quencing of devices, etc. 

Condition of wheels and linings 
(on brakes). 

Thermally-Operated Devices 

(Overload Relays, Tempera- 
ture Relays, Thermostats, etc.) 

Collections of dirt or gum. 
Excess heating of parts—evi- 

denced by discoloration of metal 
parts, charred insulation, or odor. 

Freedom of moving parts (no 
binding or sticking). 

‘Corrosion of metal parts. 
Proper contact pressure. 
Loose connections. 
Condition of flexible shunts. 
Worn or broken mechanical 

parts. 
Excessive arcing in opening cir- 

cuits. 
Evidence of dripping water or 

liquids falling on control. 
Condition of heating element. 
Condition of control-circuit con- 

tacts. 

See that contacts open when 
latching mechanism trips. 

Motor-Operated Devices 

(Motor - Operated Timers, 
Thrustors, Valves, Brakes, 
Rheostats) 

Control-circuit voltage. 
Collections of dirt or gum. 
Excess heating of parts—evi- 

denced by discoloration of metal 
parts, charred insulation, or odor. 

Freedom of moving parts (no 
binding or sticking). 

Corrosion of metal parts. 
Proper contact pressure. 
Loose connections. 
Condition of flexible shunts. 
Worn or broken mechanical 

parts. 
Excessive arcing in opening cir- 

cuit. 
Condition and level of oil (if 

oil-immersed). Check for pres- 
ence of sludge. 

Condition of gaskets (for oil- 
immersed, dust-tight or watertight 
units). 

Evidence of dripping water or 
liquids falling on control. 

Operation — including proper 
functioning of timing devices, se- 
quencing of devices, etc. 

Excess vibration or noise in op- 
eration. 

Wear or roughness on sliding 
contacts. 

Condition of gearing and lubri- 
cate where recommended. 

Mechanically-Operated Devices 

(Master Switches, Drum Con- 
trollers, Push Buttons, Selector 
Switches, Knife Switches, Man- 
ual Starters, Rheostats, Limit 
Switches, Speed - Sensitive 
Switches, Flow Switches, Float 
Switches, Pressure Switches) 

Collections of dirt or gum. 
Excessive heating of parts— 

evidenced by discoloration of metal 
parts, charred insulation, or odor. 

Freedom of moving parts (no 
binding or sticking). 

Corrosion of metal parts. 
Remaining wear allowance on 

contacts. 
Proper contact pressure. 
Loose connections. 
Condition of flexible shunts. 

Table I — Suggested Preventive Maintenance Schedule for Electric Control 

What to Inspect and What to Inspect For 

Condition of are chutes or bar- 
riers. 

Worn or broken’ mechanical 
parts. 

Excessive arcing in opening cir- 
cuits. 

Condition and level of oil (if 
oil-immersed). Check for pres- 
ence of sludge. 

Condition of gaskets (for oil- 
immersed, dust-tight or watertight 
units). 

Evidence of dripping water or 
of liquids falling on control. 

Condition of control-circuit con- 
tacts. 

Wear or roughness on sliding 
contacts. 

Lubricate contacts where recom- 
mended. 

Static Accessories 

(Resistors, Rectifiers, Capaci- 
tors, Transformers, Fuses, Wir- 
ing, and Bus and Cable Work) 

Collections of dirt or gum. 
Excessive heating of parts—evi- 

denced by discoloration of metal 
perts, charred insulation, or odor. 

Corrosion of metal parts. 
Loose connections. 

Are Chutes or Barriers 

If they are almost burned 
through, replace. This will pre- 
vent the heat of the are from burn- 
ing out pole pieces or shorting the 
next phase. 

Flexible Shunts 

Corrosion. 
Damage from wear. 
Flex or twist slightly to make 

sure that they are in good cond. 
tion. 

Interlocks 

Make sure they are adjusted as 
described in the manufacturer’s 
instruction book. 

Push Button, Overload Relay, Ete. 

Make sure they function freely 
enough to provide protection if an 
emergency arises. 

Gaskets 

Corrosion. 
Torn’ or damaged so that they 

do not make tight joints. 
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Three witcher Dog Vacu -Break 
Nection with thed in con. 
men . e heat tre; € Of aircrag, —_— 

This 
. 

Switch . , tion er opera . . . . Ss. 

for additional circuit 

Largest and costliest of all structures in the far-flung 
Pan American World Airways System is this giant main- 

a a a tenance and office building—a monument to U. S. 

building illustrated above, includes three leadership in the skies. 
four-story shop and office buildings That BullDog electrical equipment is used to control 
divided by two hangars. light and power throughout this giant aircraft center is 

a tribute of which we are proud. 

Choice of switches, switchboards, panelboards for such 
great installations is not lightly made. Decisions are 
based on superior design, greater safety and depend- 
ability, longer life and lower upkeep cost. 

BullDog meets these requirements squarely and com- 
pletely — with the famous Vacu-Break principle which 
assures the most positive action, maximum safety and 
minimum wear. 
Whatever the electrical problems of your plant or 

offices, BullDog engineers can contribute to the results 
you want. Write today for a descriptive booklet giving 
full information. : 

pox 177, Pi NGAN 
DETROIT 32. ™ f tric Products © 

Toronto, Ont pullDog Elec 
Canada, Ltd. 

g Offices in Al 
1 Principal Cities 

Field Engineerin 

In addition to Vacu-Break Safety Switches, BullDog Electric Products Company manufactures a wide variety of 
products for power distribution and control, including SaffoFuse Panelboards, Circuit Master Breakers, Switchboords 
and the three famous Bus Duct Systems — BUStribution DUCT, for “plug-in” power, Universal Trol-E-Duct, for flexible 
lighting, and Industrial Trol-E-Duct, for movable “loads.” 
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One mistake often made in the care of contact tips is sandpapering or 
filing them when they are only slightly roughened and will make good 
contact. There is a certain amount of roughening that will occur through 
normal service. However, whenever a large projection appears on a tip be- 
eause of unusual arcing, it should be removed. Never allow tips to stay 
in service until they do not work. Note the damage to other parts of 
control shown here which could have been avoided if tips had been re- 

placed at the proper time. 

on circuit interruption increases 
the heating of the tip and shortens 
the life of the contact. 

As the contact tip wears, pressure 
is maintained by the wiping spring, 
which presses the movable tip 
against the stationary tip when the 
contact is closed. Check this spring 
at intervals, since tip heating may 
draw the temper of the spring and 
reduce the pressure of the contacts. 
The correct spring pressure is in- 
dicated on the instruction sheet ac- 
companying the controller. Also, 
the tip spring pressure on one pole 
of a contactor can be compared with 
the tip pressures on the other poles 
of the same contactor. The spring 
pressure on all poles should be ap- 
proximately the same, and if one is 
considerably lower than the others, 
the spring should be replaced. 

Many small contactors, up to 25- 
ampere capacity, as well as small 
relays, utilize fine-silver tips, which 
oxidize more slowly than copper 
tips. When silver oxide-is formed 
on the tip, the oxide is self-reduc- 
ing. Therefore, it is not necessary 
to file fine-silver contact tips to 
remove the oxide. In fact, the sil- 
ver surface on a contact tip is very 
thin, and it does not take much 
filing to destroy it completely. 

If sulphur gas is present in the 
atmosphere in any quantity, a sul- 
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phide may form on the silver. If 
the tip pressures are light and the 
voltage low, this condition may pre- 
vent the current from flowing when 
the tips close. The sulphide is 
darker in color than the oxide, and 
should be removed by cleaning if it 
cuuses trouble. 

“Wipe” Explanation of Term 

A term commonly used, though in 
many cases incorrectly, is “‘wipe.” 
Wipe can best be defined as the 
total depth of tip material that can 
be worn away before the tips fail 
to make contact when the device 
is closed. It does not pertain to the 
sliding or rolling of any of the 
parts. By virtue of this “wipe”, 
the total pressure exerted by the 
movable tip builds up in accordance 
with the pressure of the contact 
spring. When the tip materials 
have been worn away, reducing 
this tip pressure to the minimum 
safe value, it is recommended that 
tips be replaced. Wear allowance 
and wipe are entirely different, al- 
though often used synonymously. 
Perhaps there may be 50-percent 
wipe remaining when the maximum 
wear allowance has been reached. 
In practice, wear allowance is not 
directly computed from tip dimen- 
sions and armature travel. Usually, 
tre instruction sheet for a given 
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device shows how to measure wear 
allowance between two points which 
are readily accessible, and also 
which dimension is proportional to 
the wipe. When the wipe has been 
reduced to a specified minimum, 
the wear allowance will already be 
used, and it is then advisable to 
replace the contact tips. 

The four contact-tip materials 
most commonly used on control ap- 
paratus are: (1) copper; (2) sil- 
ver; (3) weld-resistant alloys; (4) 
sensitive materials. 

Disadvantages of Copper Contacts 

Copper is the most commonly 
used contact-tip material for 
power contacts. With the exception 
of silver, copper has the highest 
electrical and thermal conductivity 
of the four commonly used mate- 
rials. It is comparatively easy to 
obtain and can be formed into prac- 
tically any desired shape. 

However, copper has at least 
three characteristics that make it 
Gbjectionable for certain contact 
applications: 

When contacts are apt to run hot 
or where they must remain closed 
for long periods of time, the copper 
will oxidize. The high resistance 
of this oxide causes added heating, 
which, in turn, produces more oxide. 
This will result in ultimate failure 
of the contacts. A small amount of 
oxide usually can be overcome by 
sufficient mechanical action to 
break through the oxide film. 

Copper contacts may weld, freeze, 
er stick when caused to “make” 
high inrush currents. The current 
value at which such trouble may be 
encountered depends largely upon 
the construction and action of the 
tips and their operating mechanism. 

Copper is relatively soft, and its 
resistance to mechanical wear and 
abrasion is not as high as that of 
weld-resistant tips. 

Silver can be used for power con- 
tact tips where oxidation makes 
copper contacts unsuitable and 
where arcing and high-inrush-cur- 
rent conditions are not too severe. 
They should be used on current- 
carrying contacts which stay closed 
for long periods of time. Although 
silver oxidizes, and the resistance 
of the oxide is very high, oxide 
does not form readily. Silver oxide 
forms a soft, thin coating which is 
easily penetrated by mechanical ac- 
tion. The oxide also has the un- 
usual property of reducing to pure 
silver and free oxygen when heated. 

In power contacts, however, sil- 
(Continued on page 62) 
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URING THE past few years, 
we ‘have all been faced in 

all probability with the problem 
of placing overloads on trans- 
former banks. It may be neces- 
sary to carry these overloads only 
until larger transformers can be 
secured or the overloads may be 
of a permanent nature, due to the 
fatt that larger transformers can- 
not be provided. 

In order to take care of the 
first condition, or temporary pow- 
er transformer overloads on the 
system of the Virginia Electric 
and Power Company, we make a 
very thorough load check with re- 
cording instruments and at the 
same time make notations of top 
oil temperature. From this infor- 
mation, we are able to determine 
whether the overloads are short 
time peaks that do not cause any 
serious temperature rise, or 
whether the overloads are on suf- 
ficiently long to cause tempera- 
tures to exist which are above 
that recommended for standard 
practice and which will seriously 
damage the windings. 

Should the latter condition ex- 
ist, we take care of it by placing 
portable emergency fans around 
the bank in sufficient quantity to 
keep the temperature within safe 
limits. Where water is available, 
a very satisfactory means of cool- 
ing the transformers is to bend 
a piece of pipe or section of gar- 

*Mr. Rawls is construction engineer for the 
Virginia Electric and Power Co., Richmond, Va. 
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Transformer Heating Decreased 

With Portable Fan Units 

By J. A. Rawls* 

den hose with small holes in them 
at frequent intervals around the 
top of each transformer so that 
the water from the holes will run 
down the transformer tank or 
radiators. This method of cool- 
ing is quite messy and we prefer 
the portable fans. 
We have purchased several 

portable fans within the past few 
years. The fans that we purchase 
will handle 8,000 c. ft. of air per 
minute at a velocity of 2,600 ft. 
per minute. The fan blades are 
metal with a heavy galvanized 
guard over them. The fan motors 
are 220-volt single phase, 1,190 
rpm; are completely weatherproof 
for outdoor installation, and are 
for continuous service. The mo- 
tors are of the capacitor type and 
are free from radio interference. 
We purchase the fan unit with- 

out base, but with swivel joint for 
movement in a vertical plane. In 
our shops, we take short sections 
of old pipe and weld a tripod 
frame with adjustable legs. A 
thermal switch is purchased and 
installed on the frame to control 
and protect each fan. When it 
was available the fans were con- 
nected with a good grade of rub- 
ber cable which was fastened to 
the motor and thermal switch with 
weatherproof fittings. Approxi- 
mately twenty-five feet of cord 
goes with each fan, on the end of 
which is attached a good grade 
plug. 

Several master receptacle box- 
es are made up which will accom- 
odate eight plugs each. Each 
master receptacle has a heavier 
piece of cable fastened to it which 
connects to the service trans- 
former for the station. The master 
receptacle box is also weather- 
proof when mounted with the re- 
ceptacle openings down towards 
the ground, and the required num- 
ber of fans are plugged into this 
receptacle box. The accompany- 
ing photograph shows the com- 
plete fan unit which has proved 
to be very satisfactory on our sys- 
tem and are in use continually to 
relieve overloaded conditions at 
one station or another. 

When overload on a transform- 
er bank is to be of a permanent 
nature, we make detailed load 
studies to determine the load 
curve. In addition, we take tem- 
perature readings to find out what 
temperatures we are having with 
certain loads. We then get in 

(Continued on page 42) 

(Left) A group of portable fans 
that have been used advantageously 
to keep temperatures within safe 
limits on overloaded transformers. 
The fans will handle 8,000 cubic 
feet of air per minute at a velocity 
of 2,600 feet per minute. They are 
completely weather-proof and de- 
signed for continuous service. 
(Above) View of single fan show- 
ing tripod base, thermal switch, and 

master receptacle box. 
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Bulletin No.3, now ready, is titled: 

Planning Your Type of Appliance Busi- 

ness. This, like the others, makes post- 

war planning less formidable, less 

mysterious. For it’s just good basic com- 

mon sense when explained like ABC by 

Chas. Low, eminent retailing authority, 

the author of this series. 

One Purpose Only—to Help You. These 

bulletins are about your business, your 

store, your customers, right in your com- 

munity —not about Hotpoint products. 

They’re full of practical, field-tested 

ideas to help increase your business. 

Get on the Mailing List. Retailers are 

enthusiastic about these bulletins. They 

are mailed, without charge, not only to 

Hotpoint dealers, but to any retailer who 

asks for them. Send your name, today, 

on the coupon at bottom of opposite 

page. No.1 will be sent immediately 

and the others at thirty-day intervals. 

“Planned Electrical Merchandising” 

SIMPLIFIES IT FOR YOU 

Give Yourself This Advantage. Be armed 

for peace. The retailer who is best pre- 

pared, with sound knowledge about 

store location, secrets of display, making 

customers buy, etc. will have things his 
own way in the postwar period. 

Subjects to be Covered. Here are the 

titles of the first six bulletins, which give 

a good idea of their contents. 

1. Plan Now for the Appliance Store that 

Will Help You Sell. 2. How to Choose a 

Good Location for an Appliance Store. 

3. Planning Your Type of Store. & Stock- 

ing an Electric Appliance Store. 5. Floor 

Arrangements Which Help You Sell. 6 

Advertising to Bring Them Into the Store. 

Don’t put this off. It’s important! Mail 

the coupon right now! Edison General 

Electric Appliance Co., Inc., 5614 West 

Taylor Street, Chicago 44, Illinois. 

KITCHEN 

aa 



iseasier than it sounds 

Edison General Electric Appliance Co., Inc. 

5614 West Taylor Street, Chicago 44, Illinois 

Please put me on the list to receive “Planned Electrical 

Merchandising” Bulletins. 

Owner, Manager, etc. 
Name z Title a ms 

Firm Name : : rs 

Address 



High temperatures on overloaded 
transformers can be reduced by in- 
creasing the radiator capacity. Ra- 
diators were installed in the field on 

110 kv water-cooled trans- 
former. 

this 

touch with the transformer man- 
ufacturer and find out what over- 
loads the particular transformers 
are designed to take with addi- 
tional cooling facilities. 

If the transformer in question 
is very old, the manufacturer will 
generally recommend that the 
core and coils be removed from 
the tank and thoroughly cleaned, 
being sure that all oil ducts are 
open so that the oil will circulate 
freely. It may be necessary to re- 
place some of the fibre barriers 
which are buckled so as to ob- 
struct the oil flow. If the oil in 
the transformer is high in acid- 
ity, it should be treated or re- 
placed with new oil. This is nec- 
essary so as to reduce sludging 
at the higher temperatures. In 
some instances it may be neces- 
sary to increase the current car- 
rying capacity of leads, tap chang- 
ers and bushings. 

The manufacturer may recom- 
mend either or all of the follow- 
ing methods for increasing the 
transformer capacity: 

1. Install additional radiators. 

2. Install fixed forced air cool- 
ing equipment. 

3. Install fixed forced oil and 
air cooling equipment. 

4. Install water cooling—either 
spray or flow on outside of trans- 
former tank. 

On this system, we have trans- 
formers which were supplied sev- 
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eral years ago with capped 
flanged openings which would ac- 
commodate extra radiators. Wher- 
ever openings are available, this 
is the cheapest and most satis- 
factory way of increasing the 
transformer capacity. In some 
cases, it is possible to remove ex- 
isting radiators from the tanks 
where they are bolted on, mount 
the required quantity of radiators 
on a separate frame near the 
transformer and connect them to 
the tank where the old radiators 
were bolted on. 

On old, smooth tank transform- 
ers, it is possible to cut holes and 
weld the necessary entrance fit- 
tings into the tank for the new 
radiators. Whenever the cores 
and coils have to be removed for 
cleaning, the job of welding fit- 
tings and installing radiators is 
not very difficult. For unattend- 
ed substations, we feel that the 
securing of the additional capac- 
ity through the addition of radia- 
tors is by far the best since it is 
trouble-free and does not require 
the maintenance and continued in- 
spection that the other methods 
require. 

Fixed Forced Air Cooling 

The installation of fixed forced 
air cooling on transformers is 
probably the most popular means 
of increasing capacity and in the 
majority of cases, it is probably 
the least expensive method in so 
far as initial installation is con- 
cerned. This method does require 
electrical energy for operation, 
maintenance and inspection. 

Fixed forced oil and air cool- 
ing equipment is generally added 
to water cooled transformers to 
increase’ their rating, but it is 
more generally used to replace the 
water cooling on transformers 
when they are moved to a new 
location where water is not read- 
ily available. Whenever this 
method of cooling is used, extreme 
care should be exercised to see 
that no sludge or foreign matter 
exists in the oil to stop up the 
tubes of the radiators. We ex- 
perienced trouble with this meth- 
od of cooling on some old water 
cooled transformers due to sludge 
and satisfactory cooling was only 
secured after welding radiators to 
the tanks and making the trans- 
formers OISC. 

The fixed forced oil and air 
cooling installation is generally 
more expensive than the first two 
listed; requires electric energy 
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for operation, and needs frequent 
supervision and maintenance. It 
should be used at attended or 
semi-attended stations and is 
probably best adapted in the field 
for replacing water on old water 
cooled transformers. 

The last method of cooling, 
namely water cooling, either by 
spray or flow on outside of trans- 
former tanks, while messy, is very 
effective in increasing the capac- 
ity of OISC units in the field 
provided an adequate supply of 
water is available. Whenever it 
is necessary to overload trans- 
formers on very short notice and 
water is available, this method of 
cooling can be installed from ma- 
terial available on the system be- 
fore the equipment for either of 
the above methods of cooling can 
possibly be secured. 

On our system, we have used 
all four methods of cooling men- 
tioned above for increasing trans- 
former capacity for permanent 
overloads, but find the first two 
the most desirable in the order 
mentioned. One of the accomp- 
anying photographs shows an old 
water cooled transformer that has 
been made OISC by the addition 
of radiators. 

New Carrier Current System 

Does Ten Jobs at Once 

Carrier current can be applied 
to transmission-line conductors 
for the purpose of carrying elec- 
tric power, voice, relaying, tele- 
metering, or control signals. The 
scheme usually employed gener- 
ates a carrier or radio-frequency 
signal and superimposes it on the 
transmission line. By starting and 
stopping this carrier wave on a 
code basis, various relaying, sup- 
ervisory, or metering signals can 
be transmitted one at a time. The 
wave can be modulated by audic 
waves for voice communication. 
Normally, when the carrier wave 
is interrupted to carry one kind 
of signal, it cannot be used to per- 
form other chores. 

New equipment now makes this 
possible. A carrier frequency is 
generated as* before, but it is 
transmitted continuously. It 
serves as a continuous vehicle for 
as many as ten independent tones 
or audio waves, each of which 
can be used as a channel for a 
different function. Thus, it is pos- 
sible to have ten different pieces 
of intelligence sent simultaneous- 
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TALKING DISTANCE...OVER 5 MILES... 
Laytex Assault Wire assures clear, sure trans- 
mission of messages—a prime military require- 
ment for battlefront communications. An in- 
valuable property when advance scouts have 
been cut off from their company and virtually 
surrounded in enemy territory. 

LAYTEX ASSAULT WIRE IS LIGHTWEIGHT 
...and fully dependable. One man carries 
enough wire to keep communications open— 
travels fast and far without being hampered by 
excess, needless weight, 

JUNGLE DAMP’S A KILLER 

The jungle’s a dirty fighter. Vines and underbrush seem to grow across \ 

your way while you watch them. The sun doesn’t get through... and \ " . ' 

it’s damp. The heavy, hot kind of damp that means mildew and decay e RRS AY 

toevery piece of equipment not specially made or treated toresist them. cal | 

Laytex Assault Wire is specially made to resist damp. The : } 

high quality, uniform insulation is entirely free from water- e : 

soluble elements. It is unaffected by prolonged exposure to ae 

moisture, provides maximum protection to the accurately ——_ 

centered conductors. \ 
Not only that...the special Laytex Insulation has high resistance 

to concussion and does not become embrittled when wire is subjected 

to repeated vibration and shock. It readily withstands temperature 

changes. Its uniformly high quality permits the thickness of the y 

insulation to be kept at the minimum. As a result, Laytex Assault an we as cm 

Wire is extremely lightweight. A mile weighs less than 30 pounds. A S S A U LT W | RE 

Laytex Assault Wire has a talking distance of better than 5 miles, 

and was developed for front line service by United States Rubber 

Company scientists working in close cooperation with engineers of 

the Army Signal Corps. 

These same properties—light weight, small diameter, ability to 

withstand temperature changes, flexibility and toughness make other 

types of Laytex Wires and Cables as important in peacetime industry 

and building as they are to the Armed Forces. SERVING THROUGH SCIENCE 

UNITED STATES RUBBER COMPANY 

1230 Sixth Avenue, Rockefeller Center, New York 20, New York 
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ly with other functions. When it 

is desired to accommodate a fre- 

quency band wide enough for sat- 
isfactory communication, six of 
the tones must be dropped out. 
This still leaves four tones for 
other functions that are entirely 
independent of each other and of 
the conversation. 

In addition to these great ap- 
plication advantages, the new 
carrier equipment is also ar- 
ranged for maximum mechanical 
flexibility. Transmitter and re- 
ceiver panels, individual tone pan- 
els and all auxiliary panels are 
standard 19-inch relay rack type. 
This permits convenient arrange- 
ment in many desired combina- 
tions since several sizes of cabi- 
net are available and all are equip- 
ped with a hinged frame on which 
yarious units are mounted. 

Wrought Iron Bus Bars 

Found Advantageous 

NGINEERS of the Bonneville 
Power Administration in 

Washington have uncovered in 
wrought iron a capable substitute 
for war-scarce copper and alumi- 
num electrical buses. 

te) 

First recorded installation of wrought iron electrical buses is announced 
by engineers of the Bonneville Power Administration. With copper and 
aluminum unavailable, wrought iron has been found to be a capable sub- 

stitute. The joint 

This is reported to be the first 
recorded instance in which this 
8,000-year-old metal — oldest in 
the ferrous group — has been 
used for such current-carrying 
mains and, according to J. A. Ger- 
ber, assistant engineer at Bonne- 
ville, “wrought iron need not be 
classified as an ‘ersatz’ material; 
there are many points in favor of 
using it for permanent buses.” 

Discovery of the ability of 
wrought iron pipe to serve for 
these ‘buses is expected to elim- 
inate further need of borrowing 
from the government’s’ buried 
horde of silver. The Treasury De- 
partment has ‘been releasing sil- 
ver to replace copper, aluminum 
and tin to needy war industries. 
Already a_ half-billion dollars 
worth (700,000,000 ounces) has 
been distributed under congress- 
ional permission and War Produc- 
tion Board allocation, but must 
be returned within five years. 

In commenting upon the suit- 
ability of wrought iron for elec- 
trical buses, as exemplified in the 
installations at Bonneville, Mr. 
Gerber stressed its following qual- 
ifications: 

1. At 115-kv and 230-kv., the 
buses are found to be well within 

are welded 
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This welded wrought iron pipe bus 
connection consists of a fixed sup- 
port, Y-brace, corona-end-bell, and 
bend. The pipe is four-inch iron 

pipe size. 

the carrying capacity of wrought 
iron pipe, the largest size required 
being 4-in. I.P.S. standard weight. 
The current carrying capacity 
may be further increased, if nec- 
essary, by slotting the pipe along 
its length to break the ferrous 
loop, and by coating the pipe with 
a dull black paint to increase the 
heat emissivity. 

2. Wrought iron has a high 
modulus of elasticity, permitting 
long spans, particularly with ice 
and wind loading, thus saving on 
insulators, fittings and supports. 

3. It has good corrosion-resist- 
ing properties. Paint gives it ad- 
ditional protection and is easy to 
apply. 

4. Welding is an easy, quick 
and economical way of joining the 
pipe into whatever bus arrange- 
ment is desired. All clamp type 
fittings are eliminated, since the 
welding produces joints that have 
high electrical efficiency as well 
as permanence. 

5. It expands less than copper 
or aluminum, necessitating fewer 
expansion joints. 

6. It costs less than aluminum 
or copper pipe of same size. 

7. Welded buses reduce corona 
formation. 

The wrought iron buses at Bon- 
neville were finished by first re- 
moving the protective asphalt 
varnish from the pipe and by 
cleaning it with an abrasive, then 
by applying a coat of synthetic 
red lead and two coats of alumi- 
num paint. 
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HOW TO BECOME A 

1S 

> | “U" PLAN DEALER! 

rh Prepare for Post-War Selling — 
le . 
ne Increase Your Business Now 
yn 
s. To become a “U” Plan for ““V” Day dealer today, con- 

: tact your nearest Universal distributor or write to 

. Landers, Frary & Clark, New Britain, Conn. Simply 

say, “I want to become a ‘U’ Plan for “V’ Day dealer.” 

-k 
- Take the first step now. Send in the coupon and you Ask yourself—can I afford to miss 

e- will receive a complete Plan Book which explains the tying in with the "U” Plan for 

re “U” Plan for “V” Day and tells how to make it work *V” Day. Universal is contrib- 
e for you. uting the Plan, the National 

te Advertising, Plan Book and Pro- 
Il Next secure your free promotional package from your motional Package. You in- 

" nearest Universal distributor or direct from us at the vest no money—merely fill — 

i factory. This package contains everything necessary out the couponto get started. \) 5 > 

to identify your store as “U” Plan Headquarters. Do it now! 
m 

—= eee oo Se oe ee ee 

as LANDERS, FRARY & CLARK Dept. ES i 
New Britain, Conn. 

. Gentlemen: I 

a I wish to become a “U” Plan Dealer — please send 
It free “U” Plan for “V” Day Plan Book to 
y 
4 Name — sett | 

ic Address___ 

i- City State t 
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NEWS of the INDUSTRY 

National and Southern 

Electrical Manufacturers 

Set New Production Record 

By W. J. Donald 
Managing Director, 

Natl. Electrical Mfgrs. 

Under the impact of war, and 
in spite of manpower and materi- 
al shortages, electrical manufac- 
turers established a new produc- 
tion record in 1948 with an in- 
crease of one-third in the total 
value of electrical and non-elec- 
trical goods produced compared 
with 1942. 

This achievement of the elec- 
trical manufacturing industry can 
be more fully realized in the per- 
spective of the record of total 
production in all industries for 
which the Federal Reserve Board 
index shows a 20 per cent in- 
crease in 1943 over the preceding 
year. 

Electrical manufacturers re- 
corded noteworthy production per- 
formances in the following fields: 
electric motors and generators, 
industrial controls, insulating ma- 
terials of all kinds, carbon prod- 
ucts, large generating and con- 
verting apparatus, steam turbines, 
electrical measuring instruments, 
switchgear, welding machines and 
welding electrodes, asbestos in- 
sulated power cable, magnet wire, 
telephone apparatus, X-ray appa- 
ratus, and many component parts 
of other apparatus. 

The high rate of production 
achieved during 1943 may be at- 
tributed in large measure to (1) 
solving of the materials problem 
through substitution and redesign, 
(2) concentration on production 
of only those products most nec- 
essary to the war effort, and (3) 
successful handling of the man- 
power problem. It is now evi- 
dent that the last named factor is 
becoming increasingly important. 
In view of present trends it may 
be anticipated that the industry’s 
greatest problem in the coming 
year will be the availability of 
properly trained workers. 

Assn. 
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Close attention has been given 
to the complex problems of term- 
ination of war contracts, dispo- 
sition of war material and recon- 
version to peace-time production. 
It is believed that the reconver- 
sion problem will not be too seri- 
ous for most branches of the in- 
dustry in view of the fact that, 
with the exception of appliance 
manufacturing, most of the facil- 
ities of the industry have contin- 
ued in use for war production. A 
period of three months, on the 
average, will probably be needed 
for reconversion by appliance 
manufacturers. It is hoped that 
as materials and production fa- 
cilities can be spared from war 
production the change-over may 
be made in such fashion that 
there will be no serious “gap” in 
the industry’s production and, 
consequently, no serious drop in 
employment. 

Although the industry views 
postwar volume optimistically, its 

ability to make the most of fu- 
ture opportunities and help main- 
tain a high level of employment 
will depend, especially in the case 
of industrial equipment, upon de- 
cisions still to be reached on the 
major questions of termination of 
war contracts and disposition of 
war material, together with in- 
dustrial modernization and ex- 
ports. 

Regional priorities conferences 
and assistance to manufacturers 
in developing their manning tables 
have proved beneficial to the in- 
dustry. Other noteworthy activ- 
ities have been in the fields of 
liaison work with government 
agencies and the compilation of 
industry statistics necessary to 
the war effort. 

A year ago the industry was 
looking forward to- a period in 
which only war production would 
dominate. Today, while the indus- 
try is ready to meet any conting- 
encies that may arise, it antici- 

GAMBILL POSTWAR PLANS—An aggressive and continuous advertising 
campaign . . . part of the plan for postwar appliance business . . . is 
shown by this full-color 24-sheet poster now appearing for Gambill Elec- 
tric Industries of Nashville, serving houseware and toy dealers in most of 
the Southeastern states. Before the war, this concern was known for its 
Economaster Heaters, Top Line Fans and other electric appliances. Today, 
its volume is chiefly housewares, juvenile furniture, toys and such appli- 
ances as may now be produced. With such business, Gambill Electric has 
maintained its sturdy dealer organization and their entire staff is now 

being “set up” for the electric appliance business of tomorrow. 

ELECTRICAL SOUTH for FEBRUARY, 1944 



Ss 
n 

a —_ 7 1 oe 

pates a period in which both war 
production and peace-time pro- 
duction will be required. The re- 
sponsibility of planning for and 
subsequently carrying out this 
unique future assignment is be- 
ing seriously accepted by all elec- 
trical manufacturers. 

First Service Center 

Managers Meeting Held 

The first meeting of General 
Electric’s Appliance Service Cen- 
ter managers was held recently 
in Bridgeport, Conn. The meet- 
ings were devoted to a general 
discussion of the work and future 
policies of the Service Centers. 

The first day specific discuss- 
ions centered on the parts situ- 
ation, cataloging, priorities, order 
service routines, stocking methods 
and appliance repairs. Second-day 
discussions were devoted to the 
replacement unit situation and ac- 
counting problems. 

On the third day, customer re- 
lations, advertising, the General 
Electric T-Plan along with the 
G-E Service Manuals and the Sug- 
gestion Award Plan were among 
the list of topics. The last day of 
the meeting was devoted to indi- 
vidual conferences. 

The conferences were high- 
lighted by consideration of the 
three phases of the work which 
the Service Centers are perform- 
ing: first, providing an adequate 
stock of essential replacement 
parts and the equitable distribu- 
tion of these parts; second, keep- 
ing General Electric’s own repair 
services functioning; third, the 
training of thousands of distrib- 
utor, dealer and utility personnel 
through the T-plan. 

The names of the managers 
from the sixteen Genera] Electric 
Service Centers follow: R. C. Cady, 
Boston; G. H. Reid, Philadelphia; 
C. J. Gelsleichter, Toledo; E. T. 
Taylor, St. Louis; M. F. Donohoe, 
Atlanta; E. A. Andrews, Chicago; 
H. A. Barth, Cincinnati; A. S. Bu- 
chan, Cleveland; W. K. White, Los 
Angeles; J. R. Davis, San Francis- 
co; P. T. Given, New York; R. H. 
Dines, Albany, and G. E. Escher, 
Bridgeport. 

The product service supervisors 
at the meeting were: W. J. Kern, 
San Francisco; N. T. Foster, 
Cleveland; Paul Graves, Atlanta; 
Vern Hagmann, Minneapolis; L. 
Kelemen, Boston; and A. T. Taft, 
Bridgeport. 
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The men attending the first conference of General Electric’s service center 
managers were, front row, left to right: C. M. Baker, Boston; C. J. Gel- 
sleichter, Toledo; R. C. Cady, Boston; A. S. Buchan, Cleveland; M. F. 
Donohoe, Atlanta, and H. A. Barth, Cincinnati; back row, left to right: 
L. K. Ennes, Philadelphia; G. E. Escher, Bridgeport; G. H. Reid, Phila- 
delphia; E. T. Taylor, St. Louis; J. R. Davis, San Francisco; W. K. White. 
Los Angeles; R. H. Dines, Albany; P. T. Given, New York; and E. A. 

Andrews, Chicago. 

Wholesalers Association 

Conference in April 

Charles G. Pyle, managing di- 

rector of National Electrical 

Wholesalers Association, 500 5th 

Ave., New York City, has an- 

nounced that the Second War Con- 

ference of the association will be 
held at the Stevens Hotel, Chica- 
go, Ill., April 19 through 22, 1944. 
This will be the Association’s 
thirty-sixth annual meeting. 

Mr. Pyle indicated that the war 
conference will include a complete 
review of the membership’s par- 
ticipation in the many phases of 
the war program served by their 
numerous houses. The present 
status of Government regulations 
and orders affecting electrical 
wholesaling will be considered, as 
well as the probable changes in 
prospect. 

Postwar plans for electrical 
wholesalers and appliance distrib- 
utors will be featured in the re- 
port of the Postwar Planning 
Committee. That Committee, head- 
ed by Herbert Metz, genera] lamp 

and lighting sales manager of the 

Graybar Electric Co., Inc., New 

York City, has conducted several 

outstanding forum meetings since 

its appointment at Buffalo, New 
York, last May. 

By the time the conference 
opens, many developments will 
probably have occurred which will 
have some direct bearing on re- 
conversion plans. The war confer-~ 
ence will give that subject ample 
attention from the standpoint of 
distribution. 

The program committee is ar- 
ranging for the appearance of out- 
standing business leaders to ad- 
dress the conference and Mr. Pyle 
expects to be able to make defin- 
ite announcements about them 
soon. 

Circular Fluorescent Lamps 
Announced by Manufacturers 

Architects and designers of 
portable lamps and lighting fix- 
tures will have a brand new light- 
ing tool when circular fluorescent 
lamps become available. As soon 
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as conditions permit, both the 
Westinghouse Lamp Division and 
the General Electric Lamp De- 
partment have indicated that they 
will add these to their lines of 
Mazda F lamps. Sizes to be pro- 
duced and current consumption 
are as follows: 

Approx. Overall Max. Bulb Approx. 
Outside Diam. of Size Watts 

Circle 
8% in. T-10 20 

12% in. T-10 30 
16 in. T-10 or T-12 40 

There are no production facil- 
ities for these new lamps at pres- 
ent and due to the heavy demands 
of industry and the military, no 
sample lamps are available. Prior 
to going into production on these 
new lamps, complete information 
about auxiliaries and accessories 
will be released. 

Universal Executives 

Discuss Postwar Plans 

One of a series of important 
postwar planning meetings being 
regularly conducted at the Uni- 
versal plants took place January 
5th when executives of Landers, 
Frary & Clark gathered for a 
highly confidential “preview” dis- 
cussion about postwar electrical 
and housewares equipment. 

The event, the first in the 1944 
series of planning conferences 
scheduled by the company, was 
held for the purpose of studying 
the progress made in the expand- 
ing postwar appliance engineer- 
ing activities of the company and 
for a discussion of problems con- 
fronting Universal, its distribu- 
tors and dealers. For the past six 
months the engineering depart- 
ment under the direction of W. 
J. Russell, vice president, has been 
busily engaged in developing and 
improving appliances to be man- 
ufactured following the war. 

Long range plans have been de- 
veloped by Landers, Frary & Clark 
for the retooling and reconversion 
of the Universal plants in the 
speediest manner possible as soon 
as government regulations allow. 

A three-point program designed 
to aid Universal distributors and 
dealers Was proposed by Mr. Rus- 
sell. This program has divided 
the postwar future into three per- 
iods: first, the gradual re-estab- 
lishment of consumer goods pro- 
duction in the immediate postwar 
period, wherein the established 
appliance manufacturers will gen- 
erally produce the latest pre-war 
models, with such features and 
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New Southwestern Editor 
For Electrical South 

Succeeding Nat M. Johnson, 
who resigned some months ago to 
engage in \business for himself, 
Baron Cheager was appointed 
southwestern editor of ELECTRICAL 
SOUTH, effective January 1st. He 
is making his headquarters in 
Dallas, with offices in the Liberty 
3ank Building. 

Mr. Creager joins the W. R. C. 
Smith Publishing Company after 
14 years’ service on the editorial 
staff of the Tulsa Daily World, 
Tulsa, Oklahoma. Previous ex- 
perience had included publicity 
and convention promotion work 
for the Tulsa Chamber of Com- 
merce, an advertising agency con- 
nection, and a period of service 
as public relations director for 
an electric power company. 

Mr. Creager has served as 
ELECTRICAL SOUTH’s Tulsa corre- 
spondent for the past five years 
and has written considerable ma- 
terial for this publication relating 
to the activities of electrical con- 
tractors, appliance dealers, and 
electrical utility companies. 

improvements that can be tooled, 
tried and tested; second, a period 
mainly concerned with the re- 
awakening of healthy and compet- 
titive postwar development; and 
third, and yet the most import- 
ant, is the establishment of a well 
defined and carefully planned 
long-range engineering program. 

“Universal has made definite 
progress in preparing for the fu- 
ture,” said Mr. Russell. “We have 
studied our problems and are 
finding the answers to a postwar 

ELECTRICAL SOUTH for FEBRUARY, 1944 

program that will give dealers, 
distributors and consumers the 
geods they want just as fast as 
restrictions on the manufacture of 
appliances and housewares are 
lifted by government order. 
“We recognize our responsibil- 

ity as a household appliance man- 
ufacturer to the dealer. That re- 
sponsibility is to give him the best 
merchandise we can manufacture 
as quickly as possible.” 

Consumer Goods Shortage 

Survey Completed by OCR 

The Office of Civilian Require- 
ments has completed its survey to 
determine the extent and nature 
of consumer goods_ shortages. 
More than 5,000 persons were in- 
terviewed iby census enumerators. 

The survey indicates that Amer- 
ican families are more concerned 
over the shortage of alarm clocks, 
food items, and elastic than they 
are over the lack of washing ma- 
chines, electric irons, and refrig- 
erators. 

The results of the OCR survey 
were compiled into several lists. 
One of these included the items 
freely mentioned by people inter- 
viewed. On this list irons were 
seventh from the top, washing ma- 
chines ninth, iron cords fourteen- 
th, and radio tubes fifteenth. 

In another list designated as 
“hardship rating” iron cords were 
sixth, irons eighth, washing ma- 
chines ninth, and radio tubes 
thirteenth. 

On the “inability to buy” list, 
iron cords were sixth, radio tubes 
ninth, electric irons twelfth, and 
washing machines fifteenth. 

WPB Approval Given 

For Iron Production 

At a meeting of the Domestic 
Electrical Appliance Committee on 
January 10 it was announced that 
the Requirements Committee, 
WPB, had approved the program, 
discussed at the previous IAC 
meeting on December 17, 1943, to 
produce 2,000,000 domestic elec- 
tric flat irons for civilians and 
76,000 for Army, Navy, Maritime 
Commission, Lend-Lease, and ex- 
port purposes. 

A draft of the proposed order 
under which such _ production 
would be controlled and in which 
are embodied the previous recom- 
mendations of the IAC members 
was read and discussed. The pro- 
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posed order contains the follow- 
ing provisions: 

Before a manufacturer can par- 
ticipate in the program, the WPB 
field office in his locality will in- 
vestigate his ability to do so with- 
out interference with war work. 
The recommendations of the WPB 
field office will be sent to Wash- 
ington, where the final decision 
will be made. 

Each manufacturer in the in- 
dustry will be authorized to pro- 
duce a certain number of irons 
under the program. This quota 
will be in direct proportion to his 
total production in 1940. 

Each manufacturer may pro- 
duce one automatic and one non- 
automatic iron, or both. Selection 
of models will be subject to WPB 
approval. 
WPB will announce periodically 

the amount of production author- 
ized for each manufacturer, in 
terms of percentage of his own 
base year production. 

Unless WPB approves, sole 
plates and other parts, which cer- 
tain manufacturers normally have 
produced for them by other manu- 
facturers, may not be produced in 
Group I labor areas, local labor 
areas designated by the War Man- 
power Commission as being most 
critical. 

Nash-Kelvinator President 

Reviews Postwar Plans 

Nash - Kelvinator Corporation 
has prepared for the postwar per- 
iod in all respects except signing 
of orders to toolmakers and sup- 
pliers, according to George W. 

POSTWAR POSSIBILITIES HERE—“Where do you want your furnace, 
mister?” Lorraine Frazho, winsome Detroit secretary, asks as she easily 
carries the midget, portable furnace just developed for the Army’s Air 
Forces by Norge Division of Borg-Warner Corporation. The furnace, 
weighing only 45 pounds, operates successfully at five miles altitude in 
temperatures as low as 70 degrees below zero, and will keep the average 
home warm in the coldest weather. Howard E. Blood, president of Norge, 
believes that principles evolved in production of the heater will revolu- 
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tionize heating of homes after the war. 
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Mason, president. Mr. Mason, 
speaking at a luncheon, was in 
Kenosha, Wisconsin, with other 
Nash-Kelvinator officials to in- 
spect the company plant which is 
producing 2,000 hp Pratt & Whit- 
ney two-stage, supercharged en- 
gines for the Navy’s Vought-Cor- 
sair and Grumman Hellcat fight- 
er planes. 

In addition to aviation en- 
gines, the company is making heli- 
copters for the Army Air Forces, 
Hamilton Standard propellers, ma- 
chine gun mounts, aviation instru- 
ments, bomb fuses, binoculars, 
and parts for jeeps, tanks, trucks, 
Liberty ships and submarines. 
Nash-Kelvinator is expecting to 
reach its peak rate war produc- 
tion of about $400,000,000 the 
middle. of this year. 

“Though our entire production 
efforts are dedicated to winning 
of the war, we have not overlook- 
ed our obligation to turn a sharp 
eye and deft hand to postwar 
planning,” Mason said. “We are 
continuing to boost our war pro- 
duction, but at the same time I 
feel that it is our duty to plan 
as intelligently as possible for 
eventual return to peacetime pro- 
duction. 
“When peace comes the respon- 

sibility of all industry will be 
to convert as quickly and pain- 
lessly as possible. I think that the 
unemployment period will be short 
and not as severe as many think. 
I believe industry as a whole is 
aware of its responsibility. We 
have gone over all our plants thor- 
oughly to re-convert and produc- 
tion schedules for the postwar 
period have been set. The layouts 
are complete. We know where ev- 
ery piece of machinery goes. Ev- 
ery major supplier has been con- 
tacted so he knows his part in 
our plans. The only thing not yet 
done is to place orders and sign 
contracts or requisitions. We 
don’t know when it will come, but 
when the government gives the 
green light, Nash-Kelvinator will 
be ready to go. 

“In laying these plans we have 
not been motivated by the idea 
of ‘taking up where we left off.” 
We are going to apply greater pro- 
duction facilities, increased tech- 
nical experience and the expand- 
ed supply of skilled labor to a 
much larger Nash manufacturing 
program. In addition to a sub- 
stantial increase in automobile 
production, our plans call for 
more than one million Kelvinator 
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Retail Stores...Wholesalers 

.»eCity and Farm Homes... 

marked as targets for NESCO attack! 

This powerful Nesco Army of Ads—ready to spring into action— 

will deliver more than 50,000,000 Nesco communiques to cus- 

tomers and dealers throughout America during 1944. 

Every month this Army of Ads will march through the pages of 

Wares CU" ASS trade magazines with a message from Nesco. A spring campaign Three of Nesco’s factories, 
Granite City, Illinois . . . will send this Army across the pages of farm magazines and 

agg ag rer women’s publications with a thrilling report about Nesco house- 

proudly fly the “E” Flag of wares. Watch for Nesco. <A hard hitting invasion is under way fo pre- 

Cnmmas tn groduten. pare for the peace time housewares that will follow when Victory is won, 

NATIONAL ENAMELING and STAMPING 

COMPANY « Executive Office: Wilmaukee, Wes. 

© Electric Roasters and Casseroles © Oil Stovesend 
Ranges © Circulating and Portable Oil Heaters © 
Portable Ovens ¢ Galvanized Ware © Soaking d ond Lith hed W. 4 Tinwere © grap ore Enameled Ware * Covers © Lunch Boxes 
© Dairy Supplies © Stee! Drums. 

Samples Displayed at 1462 Merchandise Mart, Chicago-200 5th Avenue, New York 
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ELECTRICAL SOUTH for FEBRUARY, 1944 



units including electric refriger- 
ators, electric ranges, frozen food 
cabinets, and other refrigeration 
items. The overall manufactur- 
ing schedule is almost double the 
production of our last prewar year 
during which the company was 
reaching new highs for all its 
products.” 

Requirements of Order U-1 

Simplified by OWU 

Simplified procedures, designed 
to eliminate a large portion of the 
paper work heretofore required of 
public utility companies by War 
Production Board controls, have 
been announced by the Office of 
War Utilities. 

Revisions of Utilities Order 
U-1, decided upon after consulta- 
tion with industry representa- 
tives, effect the following princi- 
pal changes in this basic order: 

1. Eliminate the quantitative re- 
strictions on withdrawals from 
inventories of material to be used 
for maintenance, repair and oper- 
ating supplies. Previous controls 
on acceptance of deliveries for 
these purposes also are modified. 

2. Increase the permitted value 
of overhead construction from 
$500 to $1,500. This change will 
remove the need of submitting for 
WPB approval applications for 
authority to undertake such work. 

3. Relieve utilities having in- 
ventories of $10,000 or less from 
controls over purchases and in- 
ventories, doing away with a large 
volume of record keeping by some 
20,000 companies. These com- 
panies, however, remain subject 
to the other provisions of U-1, 
including those relating to the 
construction of extensions, limits 
on value of MRO jobs and clear- 
ance of purchases of specified 
items through the Regional Inven- 
tory Control Offices. 

Supplementary orders’ U-l-a, 
U-1-c, U-1l-b, U-1-d, U-1l-e, U-1-f, 
U-1-g, and U-1-h also have been 
amended to bring them into line 
with changes in the basic util- 
ities order. 

Fluorescent Lamp 

Production Increases 

Fluorescent bulbs are account- 
ing for an increasing proportion 
of total output of lamps and bulbs, 
but incandescent bulbs (excluding 
miniature bulbs) still account for 
two-thirds of total production, ac- 
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PARE yo 

“Don’t give me that ‘The-impossible-takes-a-little-longer’ alibi, Finchley. 
It was only a fuse change job!” 

cording to figures released by the 
War Production Board. In the 
third quarter of 1943, the indus- 
try produced $30,346,000 worth of 
lamps and bulbs, of which $20,- 
649,000 represents large incandes- 
cent bulbs; $4,913,000, fluorescent 
bulbs; $4,304,000 miniature incan- 
descent bulbs; and $480,000, glow 
discharge lamps. 

These data are being made pub- 
lic by the War Production Board 
in line with the new policy an- 
nounced by Donald M. Nelson on 
November 29 for providing busi- 
ness executives with more infor- 
mation for use in forward plan- 
ning. Regular quarterly release 
of information on production and 
shipments is planned. 

The data in the accompanying 
table are for 28 companies, repre- 
senting virtually the entire indus- 
try producing lamps and bulbs for 
illumination. Large incandescent 
lamps are the usual household and 

commercial types. Miniature in- 
candescent bulbs include those 
used for telephone switchboards, 
automobile headlights, flashlights, 
etc. Fluorescent bulbs include the 
RF and F types. Glow discharge 
lamps are mercury vapor and sim- 
ilar lamps. Lamps and bulbs for 
other than illumination purposes 
(such as infra-red and other ther- 
apeutic lamps) are not included. 
These figures include production 
and shipments for civilian use and 
for the armed forces. 

WMC Announces Program 

For Training Servicemen 

Because the number of experi- 
enced refrigeration repair men 
has dropped to approximately one- 
fourth of the number available in 
peace time, a nation-wide program 
to train eligibles for this work 

(Continued on page 62) 

Production (Thousands of Dollars) 
Large Miniature Fluorescent Glow 

1943 Incandescent Incandescent (RF & F Types) Discharge Total 
Ist Quarter $18,775 $3,469 $3,865 $497 $26,606 
2nd Quarter 21,460 4,161 4,645 577 30,843 
3rd Quarter 20,649 4,304 4,913 480 30,346 

Shipments (Thousands of Dollars) 
Large Miniature Fluorescent Glow 

1943 Incandescent Incandescent (RF & F Types) Discharge Total 
Ist Quarter $21,332 $2,059 $2,019 $146 $25,556 
2nd Quarter 19,361 4,611 5,587 483 30,042 
3rd Quarter 19,775 5,265 4,353 447 29,840 
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Results of FRIGIDAIRE 

GOOD-WILL BUILDING PROGRAM 

foreshadow bigger things to come 

%& THE STORY of a Wartime Plan which we sincerely believe is helping 

both the Public and the Frigidaire Dealer Organization. 

OUR OBJECTIVES 

1. To cooperate with important Government programs. 

2. To provide a real and needed service, not only to 
the millions of Frigidaire users. but also to the users 
of all other refrigerators. 

3. To help keep the name Frigidaire before the public 
in a way that would be favorably remembered. 

4. To help Frigidaire Dealers build good will and main- 
tain their identity with the Frigidaire business. 

THE PROGRAM 

1. Consistent advertising in leading women’s magazines. 

2. Activities offering materials and other help to home 
economists and others for classes and study groups. 

3. A simple, practical handbook on the use and care 
of a refrigerator. entitled “Wartime Suggestions”. 

4. A motion picture for group use entitled “How to 
Get the Most out of Your Refrigerator.” 

5. Effective dealer helps and campaign information. 

WHAT DEALERS DID 

Frigidaire Dealers built good will by — 

e Giving Wartime Suggestions booklets to store visitors; 
mailing them to customers; leaving them on service calls. 

e Arranging with thousands of Teachers, Red Cross, 
Group Leaders, County Agents, and many others to use 
the General Motors motion picture, and distribute 
books to these groups. 

e Tying in the program with War Bond, Cooking 
School and similar activities in their stores. 

@ Distributing books through Boy and Girl Scouts, 
Ration Boards, Groceries and in many other ways. 

@ Eseturing Frigidaire’s helpful messages and booklets 
in attention-getting displays, and in their newspaper. 
radio and direct mail advertising. 

"44 Announcement! 

It is on this foundation that Frigidaire has 
built a new and enlarged program for 1944. 
Watch for the announcement! 
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Watch for 
in War Production 

THE RESULTS 

@ Over 245 million advertising messages attracting an 
unusually high percentage of women readers, have 
helped keep the public reminded of Frigidaire Products 
and Frigidaire Dealers. 

e@ More than 6*4 million “Wartime Suggestions” book- 
lets required to meet requests—more than 5°4 million 
of these distributed through Frigidaire Dealers. 

e More than 625,000 booklets and 250,000 reprints of 
advertisements requested by Home Economists and 
group leaders. 

e The free Motion Picture “How to Get the Most out 
of Your Refrigerator” has been seen by thousands. 

e Hundreds of expressions of interest and appreciation 
have been received from Government agencies, Educa- 
tors, Home Economists. Dealers and the public. 

FRIGIDAIRE Late 
GENERAL MOTORS 

Division of SYMPHONY OF THE AIR... 
Every Sundoy Afternoon, 

GENERAL MOTORS <0" 
DAYTON 1, OHIO, AND LEASIDE, ONTARIO * 

Peacetime builders of 
ELECTRIC REFRIGERATORS + RANGES - WATER HEATERS 

HOME FREEZERS + ICE CREAM CABINETS 
COMMERCIAL REFRIGERATION + AIR CONDITIONERS 

LET’S ALL 
BACK THE ATTACK! 

BUY EXTRA WAR BONDS! 



PERSONAL NOTES 

About Men You Know 

and equipment. He succeeds Ern- 
est N. Calhoun, who recently be- 
came president of the company. 
Mr. Fleming has been associated 
with the appliance industry for 
the past 15 years, having been 
active in the appliance promotion 
of the National Electrical Manu- 
facturers Association and _ the 
Modern Kitchen Bureau. 

* * & 

F. B. Williams, manager of Re- 
frigerator Sales Division of Edi- 
son General Electric Appliance 
Co., Inc., makers of Hotpoint elec- 
trical appliances, has been ap- 
pointed regional sales manager of 
the Southern region, according to 
G. H. Smith, general sales man- 
ager. The Southern region com- 
prises Texas, Louisiana, Arkansas, 
Mississippi, Alabama, Georgia, 
Florida, Tennessee, the Carolinas 

Bruce A. Fleming has been 
elected vice president in charge 
of sales at Edwin L. Wiegand Co., 
Pittsburgh, Pa., manufacturers of 
Chromalox electric heating units 

Bruce A. Fleming 

Get This FREE BOOK 

of Facts About 

PEDIGREE 

INSULATING 

VARNISHES 

Here is a 40-page book of facts boiled down to essentials that 

is a help to any man who is interested in electrical insulating 

varnishes. 

It shows you the different kinds of varnishes and why they are 

made. It gives you help on how to select the right varnish for your 

job, how to apply it properly, and the correct method of drying. 

Many data are supplied in easy-to-understand tabular form. 

You will find it filled with useful information. 

Write for your free copy today! 

Te P. D. GEORGE CO. 

5200 North Second Street e St. Louis, Missouri 

Call In the Pedigree Varnish Man Nearest You. 
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F. B. Williams 

and Virginia, with headquarters 
in Atlanta. 

Mr. Williams has been with Hot- 
point fifteen years. Before his last 
post as manager of Hotpoint Re- 
frigerator Division in Chicago, he 
was district sales manager for the 
Southwestern territory. 

* %* 

Curtis Logan, who has been as- 
sociated with the Westinghouse 
Electric Supply Co., in Florida 
for a number of years, resigned 
as office manager of the Miami 
branch in January in order to ac- 
cept the position of assistant man-* 
ager of Engle Electric Co., of 
Lakeland, Fla. 

* + * 

Harold D. Conklin has just been 
appointed manager of Hotpoint 
Range and Water Heater Sales Di- 
vision, according to G. H. Smith, 
general sales manager, of Edison 
General Electric Appliance Co., 
Inc. Mr. Conklin returns to Chi- 
cago after nine years in Los An- 
geles as Hotpoint district sales 
manager of the Pacific Southwest, 

H. D. Conklin a ae 
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which includes five states and the 
Hawaiian Islands. He has been 
with this company during his en- 
tire business career of fifteen 
years, having previously held two 
assistant manager posts in Chi- 
cago. 

* * 

Fred Fulle, veteran of almost 
20 years in the lighting industry, 
has been appointed product man- 
ager of cold cathode lighting in 
the lighting division of Sylvania 
Electric Products, Inc., it was an- 
nounced recently by R. H. Bishop, 
lighting division sales manager. 
Mr. Fulle, who played a large role 
in the installation of many of the 

Fred Fulle 

fluorescent lights at the New 
York World’s Fair, is to couple 
a thorough study of all cold cath- 
ode products and applications for 
postwar use with activities in cur- 
rent work of Sylvania which is 
heavily engaged in war produc- 
tion. 

Beginning in factory work with 
Claude Neon Lights, Inc., in 1926, 
Mr. Fulle rose to sales manager 
in 1928 and vice president in 
1938. In 1936, he went to Europe 
to survey advanced lighting in 
Paris and London, and after he 
returned, he supervised sales, en- 
gineering and manufacture of in- 
stallations at the Fair. 

For the last three years, Mr. 
Fulle has been with the Federal 
Electric Company, first as man- 
ager of the New York and Phila- 
delphia offices, and later in Chi- 
cago as assistant manager of its 
lighting division. 

* * 

Leon R. Ludwig, formerly head 
of the Westinghouse Circuit 
Breaker and Protective Devices 
Division, has been named manag- 
er of the Motor Division. 
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Did they tell? 

Not by a bombsight! 

For many years, we have kept a sizzling secret. It was five years be- 

fore Pearl Harbor that Robbins & Myers first went to work making 

automatic pilots and electric motors for the Norden Bombsight 

System! 

* Our men and women have done a loyal job, keeping that secret. 

It can be told now because even those insidious imitators, the Japs 

and the Nazis, couldn’t build a Norden Bombsight in two years if 

they were given the blueprints today. 

* That’s where the real secret lies—in the incredible accuracy of 

American machine tools and production methods. But that isn’t 

really a secret—that’s America! 

* Do you want to get “on target” with any problem involving 

electric fans? If you need repair parts for R & M Fans—or want 

complete repair jobs done for you—get in touch with us, or the 

nearest R & M branch office listed below. 

ROBBINS « MYERS© 

SPRINGFIELD, OHIO + Branch Offices in: 

NEW YORK, 200 Varick St. CHICAGO, 2400 W. Madison St. PHILADELPHIA, 401 N. Broad St. 
KANSAS CITY, B. M. A. Bldg., Room 325, 215 Pershing Rd. SAN FRANCISCO, 237 Rialto Building 
NEW ORLEANS, 116 Arlington Dr. DALLAS, 1100 Cadiz St 

THE ROBBINS & MYERS CO. OF CANADA, LTD., Brantford, Ont. 



NEW EQUIPMENT 

and MATERIALS 

Circuit Breaker Slide Rule 

Allis-Chalmers now offers in slide 
rule form a simplified means for 
determining the correct size air cir- 
cuit breakers for all industrial sub- 
station applications. With the Unit- 
Sub Rule, anyone can easily calculate 
the interrupting capacity of the 600- 
volt class air circuit breakers need- 
ed for control of power in all in- 
dustrial plants. Use of the slide rule 
constitutes a more flexible and com- 
prehensive means of properly apply- 
ing breakers. 

The Unit-Sub rule has been con- 
structed from standard AIEE form- 
ulas for determining short circuit cur- 
rents, and takes into consideration 
all necessary factors, such as motor 
load and d-c component. While the 
slide rule has been specially develop- 
ed for use in load-center unit sub- 
station applications, it can be used 

to check breakers on any system. 
It applies to direct connected as well 
as cascaded breakers. 

The same engineering information 
which is packaged in the Unit-Sub 
Rule is also available in Nomogram 
form in the manufacturer’s unit sub- 
station bulletin B6285. Write Allis- 
Chalmers Mfg. Co., Milwaukee, Wis., 
for the handy slide rule or bulletin. 

Capacitor Plugs 

These new flexible Capacitor Plugs 
can be inserted into any convenient 
plug-in opening along a bus duct 
run. They can be mounted at the 
centers of the greatest load areas, 
or can be readilv moved about as the 
load areas change. 

The Capacitor Plugs are an in- 
tegral unit consisting of 60 ampere 
3 pole fusible switches, or 15 to 50 

The place 
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Chromalox Super-Speed 
Range Unit repair parts 
also available without pri- 
ority, under WPB limita- 
tion orders. 
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ampere circuit breakers connected 
ahead of 3 pole single unit capaci- 
tors having discharge resistors. They 
are made for 230 or 460 volt, 60 
cycle service in capacitor ratings of 
1 to 15 kva. To facilitate pull-chain 
operation from the floor, the plugs 
have operating mechanisms of special 
design placed on the hinged covers 
over the protective devices. Louv- 
ered screw-on covers are provided 
over the capacitor units. 

It is cleaimed that when a system 
is overloaded, that Capacitor Plugs 
will improve or relieve the situation 
entirely. Also that a Capacitor Plug 
installation frequently makes possi- 
ble the addition of new load without 
adding to the bus bar sizes already 
in use, and that the Capacitor Plugs 
use less critical material than other 
means for the quick release of system 
capacity. 

For further information write the 
manufacturer, Bulldog Electric Prod- 
ucts Co., 7610 Jos. Campau Ave., 
Detroit, Michigan. 

New Splash Proof Motor 

Century Form J Splash Proof mo- 
tors in sizes 1% to 15 horse power 
are now available with two-way ven- 
tilation. The cooling air is drawn 
in through baffeled openings in the 
bottom of the end brackets by a fan 
on each end of the rotor, blown 
through and around into all parts of 
the motor; and out through louvred 
openings in the side of the frame be- 
low the center line and at the bot- 
tom. 

This construction protects the vi- 
tal parts of the motor during plant 
wash down or for outdoor operation. 
This motor is described in bulletin 
6-1, page 1, a copy of which may be 
obtained by writing to Century Elec- 
tric Company, St. Louis 3, Missouri. 

Bulletin on Electronic Tubes 

A new quick-selection chart of 
electronic tubes for industry is con- 
tained in a new 4-page bulletin 
(ET-12) being sent by the General 
Electric Company’s Tube Division to 
distributors for mailing to customers. 

Copies of the bulletin are availa- 
ble free on request at the nearest G. 
E. electronic tube distributor or the 
Advertising Division, Electronics De- 
partment, General Electric Company, 
Schnectady, New York. 
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Industrial Luminaire 

Designed for easy continuous strip 
iastallation, a new light-weight Flu- 
orescent Luminaire with one-piece, 
double-length hood and two full-size 
reflectors is announced by Westing- 
louse Electric and Manufacturing 
Company. 

~ 
ne as | 

Available for use with four or six 
40-watt or four 100-watt Mazda F 
lamps, the new Type F N C luminaire 
is the equivalent of two conventional 
units. The hood is fabricated from 
sheet steel with all ballasts, lamp 
holders, and starter sockets mounted 
and wired as part of the channel 
assembly. New sliding hangers per- 
mit suspension from any part of the 
hood. Mounting arrangements are 
available for any application. 

The moisture-resistant, non-me- 
tallic reflectors are covered with a 
multi-coat polymerized finish which 
provides a reflection factor of 85 per 
cent or more. Wing-lock permits 
easy removal] of reflectors for clean- 
ing. 

Further information may be se- 
cured from the Westinghouse Light- 
ing Division, Edgewater Park, Cleve- 
land, Ohio. 

G-E Fluorescent Accessories 

A new 16-page catalog on all 
General Electric fluorescent acces- 
sories, with full data on the new 
G-E Watch Dog (Registered U. S. 
Pat. Off.) starters, has been pub- 
lished by the G-E Appliance and 
Merchandise Department. 

The booklet points out that “prop- 
er functioning of a fluorescent lamp 
depends largely on three auxiliary 
devices—the lampholder, the starter 
and the ballast,” and then goes on 
to supply technical information re- 
garding fluorescent lamps, ballasts 
and starters in order to emphasize 
the extreme importance of fluores- 
cent accessories in supplying quality 
lighting. In addition to this, there 
are illustrations and descriptions of 
G-E’s fluorescent lampholders, start- 
ers and other accessories. 

Four pages of the catalog are de- 
voted to the operation of the Watch 
Dog starter. The precision starting 
of lamps by Watch Dogs and their 
ability to end the biinking of a 
“dead” lamp are explained. In ad- 
dition to calibration adjustment, dead 
lamp lockout and lamp lighting tests 
are illustrated and described. The 
advantages of Watch Dog starters for 
war plants are listed and illustrated. 
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Look at the Features 
1. Small in diameter — Saves 

space. 
2. Superaging — Long life, no 

oxidation. 
3. Easy pulling — Hard, 

smooth finish. 
4. Heat resistant -— Rated 60 

deg. C. 
5. Free stripping — Speeds 

splicing and soldering 
6. High dielectric strength— 

720 volts per mil, test re- 
sult 

7. Flame proof — Will not 
support combustion 

8. Insulation — Tensile 
strength of 2000 Ib. per 
sq. in., test result 

9. Many colors—Same range 
as Type R wires 

10. Oilproof — Unaffected by 
oils, water, acids, alkalies 

11. Attractive — Retain fine 
appearance 

12. Self-protecting—No braids 
necessary 

LAMENOL Building 

Wire is not a new and 

untried product. It was de- 

veloped before the war and 

has been used in all sorts of 

buildings. What ismore, wires 

with Flamenol thermo-plastic in- 

sulation have been used for a 

much longer time—switchboard 

wire, wire for signal circuits, ma- 

chine tools, etc. It is approved by 

the Underwriters’. 

Flamenol Building Wice is avail- 

able now in sizes 14 to 1,000,000 

CM. (Resins are permitted for 

electrical conductor insulation 

wherever copper is allocated.) Use 

this wire for the war-purpose jobs 

you are handling. It is easy to use 

and will give long service. 

For further information see the 

nearest G-E Merchandise Distribu- 

tor or write to Section W241-16 

Appliance and Merchandise De- 

partment, General Electric Co., 

Bridgeport, Conn. 

*Reg. U.S. Pat. Off. 



For more than two decades 

Clark Electric Water Heaters, 

forgotten in dark basements, 

have silently and efficiently 

supplied the hot water needs 

of their owners. Yes, if med- 

als were given for long, faith- 

ful service Clark Heaters 

would have them, 

The same time-tested “black- 

heat” principle that has made 

their long, trouble-free serv- 

ice possible is still used in 

the Clark Electric Water 

Heater of today. 

McGRAW ELECTRIC COMPANY 

CLARK WATER HEATER DIVISION 

5201 W. 65th St. CHICAGO 

A TOASTMASTER Product 

CILAIR IK 

ELECTRIC WATER HEATERS 
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IF MEDALS WERE GIVEN FOR 

LONG, FAITHFUL SERVICE- 

Mitchell 4-Light Fixture 

A new 4-light commercial fluores- 
cent fixture has been designed by 
Mitchell for use in offices, drafting 
rooms and other work areas. The 
new Model No. 2044 uses four 40- 
watt lamps and provides cool, com- 
fortable, economical lighting. It com- 
plies with latest WPB regulations 
since it contains less than six pounds 
ef metal. Single model offers every 
possible method of hanging: suspen- 
sion mounting, surface mounting, in- 
dividually, or in continuous rows. 

Takes little time to install because 
of new, simple method of hanging. 
Metal “tracks” (furnished as stand- 
ard equipment with each unit) are 
fastened to the ceiling with toggle 
bolts or Ackerman. Fixture simply 
“slides into place” on tracks. All- 
metal wireway channel and end 
pieces, finished in durable, high-gloss, 
chip-proof white enamel. Abundant 
knock-outs provided. Unit is com- 
pletely wired, ready for hanging. Has 
standard, approved Tulamp ballasts, 
starters, sockets. Underwriters’ Lab- 
oratories approved. Power factor 
over 90 per cent. Stroboscopie cor- 
rected. Length 49”, width 12%”, 
height 5%”. Shipping weight 28 
pounds. Operating voltage 110-125 
volts, 60 cycle, a-c. Higher voltages 
available. Model No. 2044 is avail- 
able through leading electrical whole- 
sale distributors. 

Electric Generator 

This unit, CML 1400, was develop- 
ed by Communication Measurements 
Laboratory to fill the need for a 
versatile source of power, especially 
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for engineers requiring test power at 
various loads through a wide fre. 
quency range. Research laborator- 
ies, and an increasing number of 
manufacturers in the electronics 
field find this electronic generator 
capable of delivering power with 
good regulation and waveform over 
a frequency range of 300 to 3500 
cycles. 

CML 1400 is proving especially 
valuable where Government specifi- 
cations call for eomplete tests on 
the production line through a wide 
range of power frequencies. In ad- 
dition to factory and laboratory ap- 
plications, maintenance and field 
service men have found CML 1400 
extremely helpful in their work, 
With CML 1400 in use aircraft radio 
installations can be tested in the 
plane, or serviced in the repair shop, 
without resorting to aircraft power 
supply. It may also be used for 
testing transformers and _ conden- 
sers. 

This electronic generator includes 
a variable-frequency oscillator, fol- 
lowed by several driver stages. The 
output stage employs a pair of 833-A 
tubes in Class B. Because of the 
high impedance of such a power 
source, the regulation of generators 
of this type is quite poor, ordinarily. 
OML 1400 overcomes this difficulty 
by means of a special control cir- 
cuit which maintains output voltage 
at a substantially constant level from 
no load to full doad. Power output 
of CML 1400 is 1400 watts at 120 
volts R. M. S., with a load of unity 
power factor. 

Descriptive bulletin is available 
from the maker, Communication 
Measurements Laboratory, 120-24 
Greenwich Street, New York. 

Circuit Breaker Catalog 

Catalog 1002, obtainable from the 
I-T-E Circuit Breaker Co., 19th and 
Hamilton Sts., Philadelphia 50, Pa., 
includes sections covering the selec- 
tion and construction of this com- 
pany’s low-voltage air circuit break- 
ers. 

The selection section contains rules 
for approximating the necessary in- 
terrupting capacity of circuit break- 
ers on both a-c and d-c systems. Two 
cases are considered for a-c systems, 
where the primary is of limited ca- 
pacity, and where it is “unlimited,” 
that is where the primary voltage re- 
mains constant during a short cir- 
cuit. 

“Cascading,” or the use of “back- 
up” breakers, now mandatory whet 
it will save material, is also ex- 
plained. One table in this section gives 
the allowable carrying capacities of 
wire and cable, both in free air and 
in raceways. A second table lists the 
approximate full-load currents drawn 
by d-c and a-c motors from % to 
1,000 horsepower. 
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In the construction section are 
schematic diagrams illustrating the 
trip-free operation of a circuit break- 
er when closing against a fault, as 
well as the normal open and closed 
positions. 

A third section on protective de- 
vices describes and pictures many 
types of tripping mechanisms avail- 
able, such as overcurrent, reverse 
current, undervoltage and rate of 
current rise trip. Individually en- 
closed circuit breakers, switchbcards 
and automatic reclosing circuit 
breakers are also shown and briefly 
described. 

Wakefield Fluorescent Units 

The F. W. Wakefield Brass Co., 
Vermilion, Ohio, has just announced 
a series of commercial fluorescent 
units for office and drafting rooms 
available on AlJ priorities or higher. 

The Grenadier, illustrated here, is 
representative of the units being 
manufactured under the latest relax- 
ation from the War Production Board. 
The Grenadier, available either for 
ceiling or suspension mounting, is 
equipped with etched ribbed glass, 
tc reduce brightness of the lamps. 
Iu additin, wooden louvers are pro- 
vided to permit a high component of 
downward light at the same. time to 
shield the lamps to prevent glare. 
The unit has an improved mounting 
device whereby installation time can 
be materially cut down. 

Other units in this series are the 
Captain for general illumination 
where seeing requirements are not 
severe, the Beacon, a glass paneled 
unit in which brightness of the lamp 
is materially reduced by frosted rib 
glass, and the Admiral, a lighting 
unit made largely of wood which 
provides a large component of down- 
ward light with very little in the 
upward direction. 

All units meet weight limitations 
as to steel content, specified by 
W. P. B. 

Premier Parts Catalog 

The new Premier Parts Catalog 
just prepared by the Electric Vacuum 
Cleaner Company, of Cleveland, 
Ohio, has one highly unusual and 
highly advantageous feature — an 
actual illustration of every single 
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GREENLEE 

BENDER 

“saves us 

15 - 25% 

on time and 

‘material ” 

“We've had our Greenlee 5 years — it saves us 15% in 

man hours and cuts material spoilage 25%,” says Lyle Foster Fo «ter Elec- 

tric Co., Peoria, Ill. The above photo, ia’.cn in ihe Foster shop, shows 

how one man easily operates the powerful hydraulic bender, dey eloping 

40 tons pressure, for bending up to 4%-inch pipe. 

Whatever your bending job — all types of tubing, thin 

and heavy-wall conduit, copper or standard pipe — there’s a Greenlee 

Bender to do it better and faster... with smooth, accurate, uniform bends. 

Greenlee Benders are light, compact, easily-carried. Get the facts now by 

writing for free Bender Booklet below. 

We Git Ready with Cyrcentee/ 

REGISTERED TOOLS 

FOR THE CRAFTSMAN 

SEND FOR eee BENDER BOOKLET NO. S-116 / 

How can a Greenlee Bender save time ond moterial for you? f 
Get the answer in this free book. Write Greenlee Tool Co., / jexd 
1762 Columbia Avenue, Rockford, Illinois, 
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‘When you need ANY 

Power Connector— 

— 

—see the COMPLETE line” 
Probably the exact Power Con- 
nector you want is shown in the 
Penn-Union Catalog. 

You will find Tee, Stud and End 
Connectors, Bus Supports, Termi- 
nals, Elbow and Cross Connectors, 
Couplers and Reducers — 

—each in a wide range of sizes, 
up to the largest. Here are a few 
of the many types: 

Also the most complete line of Cable 
Taps, Straight and Parallel Connectors, 
Lugs, Grounding Clamps — every good 
type. 

Leading utilities, industrials, electrical 
manufacturers and contractors have 
found that “Penn-Union” on a fitting 
is their best guarantee of Dependability. 
Write for Catalog. 

L. MORRIS LANDERS 
809 Walten Building Atlanta, Ga. 

WALTER J. HUEMMER 
Dallas Transfer & Terminal 

Warchouse Building Dallas, Texas 
PENN-UNION ELECTRIC CORPORATION 

ERIE, PA. * 

part. It is beleived that this innova- 
tion in parts cataloging will prove 
to be particularly helpful at this time, 
since many employees in service de- 
partments may be unfamiliar with 
the exact names of many of the parts. 
The illustrations will simplify order- 
ing and minimize mistakes and de- 
lays. 

This service price list is divided 
into four principal sections. In the 
first section are grouped all the parts 
needed for service replacements in 
motor-driven brush floor models. The 
other sections cover hand cleaners, 
cylinder cleaners, and attachment 
parts. Easy instructions for locating 
any particular part are given in the 
introduction. 

Sylvania All-Purpose Fixture 

A new allspurpose fluorescent fix- 
ture, that offers eight practical solu- 
tions to commercial lighting prob- 
lems, has just been announced by 
Sylvania Electric Products, Inc., Sal- 
em, Mass. The fixture, which con- 
sists of a ‘basic chassis with ac- 
cessories that adapt it to various 
structural conditions, is ideal for 
drafting rooms, offices, schools, hos- 
pitals, laboratories, or commercial 
institutions. It can be purchased 
with a preference rating of A-1-j 
or better. 

Design of the unit is such that 
installation can be made with a mip- 
imum of time and trouble, all parts 
being readily accessible for servicing. 
The ballasts are enclosed for pro- 
tected operation, and knockouts are 
conveniently located for service en- 
trance and pendant mounting. The 
same basic chassis permits selection 
of either unshielded unit (C-100R), 
or shielded unit (C-201R), pictured 
here, which assures a proper lighting 
fixture for practically every com- 
mercial lighting problem. 

Four 40-watt Sylvania fluorescent 
lamps and starters are included in 
the standard fixture package. Syl- 
vania’s exclusive Miracoat finish cov- 
ers the composition reflector, which 
has a reflection factor of 86 per 
cent. Handy and light-weight fittings 
reduce installation time and simplify 
cleaning and relamping. Typical of 
the ease in servicing is the fact that 
only two screws need be touched to 
remove the reflector. The fixture, il- 
lustrated here, has fluted, frosted 
glass diffusing ‘panels, positioned in 
such a manner as to give a smooth, 
even distribution of light. 
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Spero Fluorescent Fixture 

The Spero Electric Corp., 18222 
Lanken Ave., Cleveland, Ohio, an- 
nounces a new commercial fluores- 
cent unit, built according to specifi- 
cations of the Utilities Research Com- 
mission. Designated as Spero URC- 
448, the fixture is made for four 
40-watt lamps, with translucent dif- 
fusing glass panels at side and bot- 
tom to shield the light source. The 
specially developed glass panels elim- 
inate objectionable glare and shad- 
ows, at the same time providing a 
high degree of light intensity, show- 
ing 16 footcandles per watt per 
square foot under tests. 

The unit was developed to com- 
ply with the latest WPB limitations 
on the use of metal. Its attractive, 
modern design is engineered scien- 
tifically to provide the most efficient 
light distribution. An outstanding ad- 
vantage is its quick and simple in- 
stallation—which lends itself to the 
three types of mounting: flush-to- 

ceiling, pendant, or continuous row. 
Maintenance is also extremely sim- 
ple—gilass panels are readily removed 
for cleaning and servicing lamps, 
and wiring is easily accessible from 
below. 

Spero announces that the new unit 
is available with conventional type 
ballast and starters, or with ‘“Insta- 
Lite,” which combines functions of 
ballast and starter, providing instan- 
taneous lighting. Bulletin No. FL- 
5, describing the URC-448, will be 
sent upon request. 

Technical Book Catalog 

A new catalog of technical books 
has just been issued by The Chem- 
ical Publishing Co., Inc., 26 Court 
Street, Brooklyn 2, N. Y. This cata- 
log includes the latest books on 
chemistry, technology, physics, gen- 
eral science, mathematics, engineer- 
ing, radio, aviation, foods, formular- 
ies, cosmetics, gardening, medicine, 
metals, technical dictionaries, etc. 

This catalog, conforming with the 
requests of technical and scientific 
workers and librarians, gives the 
date of publication of each book as 
well as a concise description and full 
table of contents. <A copy of this 
catalog will be sent free to everyone 
who is interested in keeping up with 
the latest technical and _ scientific 
progress. 
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New Electrical Books 

Elements of Electrical 
Circuits and Machinery 

By Grover C. Blalock. Published by McGraw- 
Hill Book Ce., Inc., 330 West 42nd St., 
New York 18, N. Y. 347 pages, illustrated. 
Price, $3.00. 

Prepared primarily as a text for a 
brief course in electrical circuit 
theory, this new publication will be 
found particularly well adapted for 
home study by the electrical apprent- 
ice who desires a clear presentation 
on the elements of electrical circuits 
and industrial electrical machinery 
that does not require the use of 
mathematics other than simple equa- 
tions. The book is generously il- 
lustrated and the many circuit dia- 
grams as well as_ characteristic 
curves should assist the student in 
gaining a ready understanding of the 
principles and applications discussed. 

A list of practice problems, not too 
difficult but requiring some thought, 
has been included following chapters 
to which such problems could be 
readily applied. Also, a list of re- 
view questions follows each chapter 
which will assist the student in as- 
similating the more important prin- 
ciples. A group of 24 laberatory 
experiments has been included at the 
back of the book covering both di- 
rect and alternating current circuits. 

Hyper and Ultra-High 
Frequency Engineering 

By Robert I. Sarbacher and William Edson. 
Published by John Wiley & Sons, Inc., 440 
Fourth Ave., New York, N. Y. Illustrated, 
644 pages. Price, $5.50. 

The region in the frequency spec- 
trum for electro-magnetic waves, em- 
bracing hyper frequencies or micro 
waves, is rapidly being: opened for 
engineering applications and vast ex- 
tensions of radio communication 
channels. This publication is an in- 
troduction to the mathematical and 
physical concepts essential for a 
comprehensive understanding of 
microswave and ultra short wave 
transmission. All phases of hyper 
frequency engineering are discussed 
in considerable detail, including the 
generation, transmission, and recep- 
tion of these waves. 

A particularly jnteresting feature 
of this new publication is the fact 
that it provides much detailed infor- 
mation on ultra high frequency ex- 
perimental apparatus as well as giv- 
ing complete mathematical and theo- 
retical background for the design 
and application of equipment in this 
field. 

The book was written for senior 
electrical engineers and graduate 
students who have had at least one 
course in radio engineering or its 
equivalent in experience. 
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Dictionary of Science ed through major colleges in con- 
And Technology nection with the Engineering, 

By Maxim Newmark. Published by Philo- Science, Management War Train- 
sophical Library, 15 East 40th St., New ing program, short college-level 
eS ee ee courses desired by the refrigera- 
This thorough, timely practicable tion industry. These courses will 

and useful book provides a much ryn from ten to sixteen weeks and 
needed foreign language reference enrollees in such courses must 
work on _ scientific and _ technical bh F : ‘ . : ave a high school education. 
terms. The basic listing of techni- . 
cal terms is given in English. Fol- 

lowing each English term, there is Preventive Maintenance 
given the corresponding word or 
phrase in French, German, and Span- For Electric Control 
ish. Separate indexes to all of the (Continued from page 38) 
French, German, and Spanish terms : 
permits two-way reference of any of ver is somewhat more prone to weld 
the languages with English. or stick than copper on very high 

The book has been prepared from  inrush currents. 
the very latest records, catalogs, Silver is softer and has lower 
books, reports and other pertinent yesistance to mechanical wear. 
material. Technical abbreviations in In control or relaying contacts 
all languages are listed as well as : 
cstieathes ‘allies for weights, meas- where pressures are extremely light 
ures, temperatures, ete. It contains °F where voltages are very low, the 
numerous terms not available in any OXides of silver or other insulating 
other source and is intended for film will sometimes cause trouble 
technicians, industrial and technical by preventing the establishing of a 
personnel, radio monitors, short wave __ circuit. Pressure, mechanical ac- 

broadcasters, modern language teach- tivity, or voltage may not be suffi- 
ers, science teachers, importers, ex- ient to penetrate the oxide. For 
porters, and any one who may have 40h applications, a more sensitive 
contact with foreign countries. ; 

material should be used. 
There are various alloy or mix- 

Servicemen Training 

Program Announced 

(Continued from page 52) 

was announced by the War Man- 
power Commission recently. 

Three principal types of train- 
ing, the Chairman said, are avail- 
able: 

1. Supplementary evening 
courses for new workers employed 
as trainees in the refrigeration in- 
dustry, combined with orderly, 
planned on-the-job and up-grad- | catalog 
ing training. zane 

2. Paid-employee training—full and 

K & H 
Hot Line Clamps 

For Copper and Aluminum 
Lines 

* ‘e in Two Parts 
Line Unit—The part thst 
connects permanently to 
the line. 
Connector Unit—The part SHERARDUCT IS SPELLERIZED } 

eal pape arene pola time—for workers on the payroll — to which tap wire fs th 
: lerizing process ba c 
ta fine even pained, highly refined Y of the local contractor, under the pe 
pe and homogeneous textured steel. ie ; ini oe These clamps are designed to overcome 

| Applied to all National pipe it may ¥ Vocational Training for War Pro objectionable features encountered in making 
—_— the kneading of = duction Workers program. hot line connections in the past, viz.: 
rea ough. : ° es 
se The process consists of rolling the 8. Special vocational training ]—To_climinate arcing or erushing of » 

heated bloom through rolls having f hich hool : while connecting or disconnecting 4? 
Re, regularly conga som gor sma - courses tor 1g scnooi seniors, wire. 
beat hei ki = B esas tages , pan Beg my sur: one pen Bangs within the regular vocational 2—To prevent atmospheric corrosion render 
i smooth faced rolls. school program, to prepare them ing threads useless. : Spellerizing produces a pipe that ka ‘ : . : sed 

i works more smoothly, bends easier eet for refrigeration repair work up- 3—Te —— \ ae failure caused 
and threads cleaner. The softer, j d ti ice and sleet. 
aig gp ap npn ‘ on graduation. HOT LINE STICK ADAPTER 

i pits, allows the pipe to bend more { —_— 
.} readily without cracking or splitting. For all of these types of train 

Quickly and easily attached to any Hot Line Stick 
Catalog No. HLA2 hl ing, a standard course, worked out 

by Vocational Department of the 
U. S. Office of Education, the 
Bureau of Training of the War 
Manpower Commission, and the 
National Refrigeration War Coun- © WRITE FOR BULLETIN 11-A ° 
cil will be used. The course cov- 
ers a total of 200 hours of class- Ts IT KRUEGER & HUDEPOE! 
room and laboratory work. 3 age 

In addition, there will be offer- 

NLT I ET, 

VINE AT THsRD-ES + CINCINNAT 
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tips which have different degrees of 
weld resistance. However, all me- 
tallic materials will have welding or 
sticking tendencies, and only a ma- 
terial such as carbon is purely weld- 
free. In general, the so-called non- 
welding or weld-resistant contact- 
tip materials have at least two 
or more of the following disad- 
vantages: 

1. High cost. 
2. Difficult to mount, and dif- 

ficult to braze, weld, form, or rivet. 

3. High contact resistance (will 
overheat). 

4. Not 
ant. 

5. Short life (will burn away). 

6. Aggravate arcing (low ruptur- 
ing ability). 

This term is used here to cover 
such materials as gold, platinum, 
platinum-iridium, rhodium, palla- 
dium, and various alloys of these 
materials. This group covers con- 
tact tips which must function with 
low energy, both mechanically and 
electrically. Low energy, as here 
used, is defined as low tip pressure, 
with no slide, roll or other inherent 
tip-cleaning action and with low po- 

sufficiently weld-resist- 

ture of materials used in contact tentials insufficient to puncture 
contact-surface films. Although sil- 
ver has proved to be the most satis- 
factory of this group, in some cases 
a more costly material must be re- 
sorted to, since the more costly ma- 
terial will be the only one that will 
do the job. Sensitive contacts re- 
quire special consideration for each 
application, and they should be 
made in accordance with manufac- 
turer’s recommendations. 

Service for Open 

Refrigeration Motors 

(Conitnued from page 21) 

tinct advantage: by resetting itself 
after a momentary overload, it en- 
ables the motor to continue to oper- 
ate without the necessity of a serv- 
ice call to reset or replace it. It 
functions during a prolonged over- 
load by continually cycling and 
thereby calls attention to the fact 
that something is wrong by the 
starts and stops of the motor. 

Table I was compiled merely as a 
guide to the approximate size of the 
protection necessary for refrigera- 
tion motors. Special cases of load 
or high ambient temperatures, re- 

quire special consideration and each 
motor should be considered as a 
special problem. Usually 3/4 and 
one horsepower, single-phase, a-c 
motors are supplied with a combina- 
tion overload and manually operat- 
ed fused disconnect switch. For 
these sizes of motors on direct cur- 
rent, an enclosed two-pole, across- 
the-line magnetic starter is added to 
the above equipment. Most of the 
fractional horsepower motors are 
now built with the internal auto- 
matic reset. Local codes should al- 
ways be consulted so that installa- 
tions comply with them in every re- 
spect. 

Leisure House Scene 

Of War Effort Now 

(Conitnued from page 21) 

More than 231 women used Leis- 
ure House last year to can more 
than 8,000 cans of food valued at 
more than 36,000 ration points. 

No one was left out when Leis- 
ure House went to war. In many 
families the father and the mother 
went into war work and the chil- 
dren were left to keep house. 
Under the sponsorship of the Gir] 

CIENT, 

MOST EFFICIENT HEAT 

POTTSTOWN, PENNA. 

1975 - 

Evectric WATER HEATERS 

ALTHOUGH WAR TIME CONSTRUCTED 

THEY STILL GIVE THEIR USUAL EFFI- 

ECONOMICAL PERFORMANCE 

WITH THEIR LONG LIFE LOW WATTS 

DENSITY HEATING UNIT, THEIR POSI- 

TIVE SNAP ACTION THERMOSTAT AND 

INSULATION 

MANUFACTURED AND GUARANTEED BY 

AUTOMATIC ELECTRIC HEATER Co. 
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PG-4 

For All Types of Units 

In ever increasing numbers. 
manufacturers and rebuilders 
of electrical units are turning to 
SYNTHITE PG-4 Clear Baking 
Varnish as the solution to their 
insulating varnish problem. 

It cures completely through- 
out by polymerizing action to 
any degree of hardness. This 
varnish can be used on all types 
of Class B insulation as well as 
textile tapes and has no effect 
on magnet wire coatings. 

Write today for the folder 
describing SYNTHITE PG-4. 

JOHN C. DOLPH COMPANY 
ting Va sh Spe alists 

66 Emmet Street, Newark 



OUTLETS 

Types for 

Factory and Home 

4832 , 
Convenience >a with 
—— slots and plaster 

H142 
Popularly priced conve- 
nience outlet with par- 
allel slots. 

3781 
Box mount- 
ing outlet 
with “T” 
slots and 
34% inch 
metal 
SCeoeoveet. 

From coast to coast, and on 
around the world, these out- 
lets as well as hundreds of 
other Bryant Electrical De- 
vices will be found doing a 
super job for Victory. Well 
designed, painstakingly con- 
structed of A-l materials, 
they maintain service under 
severest conditions. 

\ Sold Through Electrical Wholesalers 

THE 

BRYANT ELECTRIC COMPANY 

Bridgeport, Connecticut 

Les Angeles 
New York 

San Francisco SUPERIOR | WIRING DEVICES | 

Scouts of America these teen-age 
girls were brought to Leisure 
House and taught how to keep 
house, how to cook, and how to 
sweep. 

While all that was going on the 
keynote of power conservation was 
injected properly into all the pro- 
grams. They gave the why and 
the wherefore. One of their ad- 
vertisements said: “A light left 
burning, a radio going when no 
one is listening, or a dripping hot 
water faucet may make it a mil- 
lion kilowatt hours to Tokyo. 
Stopping all waste will shorten 
that road and save many lives.” 

Blueprints for 

Every Job 

(Continued from page 20) 

to turn over the entire subject 
of electrical installations to this 
contractor. For instance, when 
called on to make an installation 
on a large building, Mr. Hirsh 
made certain changes and perfect- 
ed savings and promoted efficien- 
cy to the extent that when the 
building was enlarged four-fold 
he was asked to do the entire 
unit according to his own plan 
and to revamp the original unit 
according to his first recommen- 
dations. 

His experience indicates that 
it is necessary to send his best 
electricians on small jobs. In oth- 
er words, on a $7,500 job for a new 
food store, he has to place three 
or four first rate men that are all 
capable of running the job or any 
part of it. These men all cooper- 
ate and rush through the work. 
On a big plant project with 150 
or more electricians, not more 
than’ half the number are first 
rate mechanics and the others are 
just the best he can get. But 
these men are divided into groups. 
The superintendent runs the job 
and the foremen run_ specific 
parts of the job. Many secondary 
men can be put on one job and 
do it well, even though they can- 
not do the work of an all-around 
electrician. A man with a strong 
back and small experience can be 
placed at cutting and threading 
pipe or such work, and the job 
progresses. 

Hirsh doesn’t want an organiza- 
tion that is too big. He explains: 
“It is easy to get an organization 
that is top heavy. The success 
of any big job is having the right 
superintendents; so we keep our 
key men regardless of whether 

we have a job for them to go on 
or not. These men are pushers 
and they have done such a fast 
and good job on various big plants 
and projects that we have obtain- 
ed a number of Navy contracts 
or expansion of present contracts 
on a negotiated basis because we 
have delivered ahead of sched- 
ule.” 

But regardless of this contrac- 
tor’s plan to keep his organiza- 
tion such size that he can hold it 
together permanently in so far 
as key men are concerned, he has 
run as high as seven or eight big 
contracts at a time and he has 
done many of the major war 
plants and other big electrical 
jobs in the Gulf Coast area dur- 
ing the past two years. At the 
present he has the Sheffield Steel 
plant job, the Continental Oil Re- 
finery, the Todd Shipbuilding job 
at Galveston under progress, and 
such chemical plants asthe Nyo- 
tex. and Consolidated, recently 
finished. The American Can 
Company and many other indus- 
trial plants are Hirsh jobs. 

One war housing contract now 
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tHE #2¢0h- $02 MAKER 

provides fully the comfort 

and ventilation so essential 

in army barracks, mess halls, 

hospitals, headquarters, 

theaters and other military 

buildings. Its fine design and 

sound construction meet the 

specifications drawn for 

army fans and it is particu- 

larly adaptable to the various types of installations 

found in army buildings. 

HY-DUTY BLOWERS 

Single Inlet—Double Inlet. 400 

CFM to 12,500 CFM. 

Single Inlet Blower illus- 

trated at left is particularly 

adapted for ventilation of 

mess halls in military estab- 

lishments. 

BLOWER DIVISION 

SCHWITZER-CUMMINS COMPANY 

1145 EAST 22ND STREET INDIANAPOLIS, U.S. A. 
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‘by Elec. Testing Lab., Spec. 6 
Certified to Fleur-O-Lier Standards 

Lloyd Policy Insures Quality 

LLOYD PRODUCTS CO. 

; : Eo, &..4. 

Representatives, Branch Offices and Warehouse. 

Export Address: 13 E. 40th St., New York 16,.N. Y. 
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Are approved by various Government De- 
partments to replace Solder and Tape. “Wire 
Nuts” SAVE CRITICAL MATERIALS—re- 
quire no Tin or Rubber. 

IMMEDIATELY AVAILABLE 
Easy to use; strip wires, screw on—that’s 
all! Make a neater, safer joint. Fully Ap- 
proved. Listed by the Underwriters’ Labora- 
tories, Inc. Sizes for every job. 

PROMPT DELIVERY 
IDEAL Sold Through Jobbers 

en alg Or 

1017 Park Avenue 
Sales Offices 

Sycamore, Illinois 
in all Principal Cities 

WoeER 

Carbon Products 

Multiflex Hiatbes 

Give 

Better Commutation 
Longer Life 
Less Commutator Wear 
That Extra Demand Required 
Better All Around Performance 
a 

HELWIG COMPANY 
Southern Offices: 

724 North Hudson, Oklahoma City, Oklahoma 
Telephone: 3-3409 

2005 McKinney Avenue, Houston 3, Texas 
Telephone: Preston 1610 
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under way is for 180 houses. But 
this contractor feels that the big 
projects are about finished for 
the time and that early in 1944 
most of the big war work will be 
finished and the average contrac- 
tor will turn back to ordinary 
commercial contracts. He feels 
that manufacturers will be able 
to supply more material for civil- 
ian needs. The barometer he uses 
is the fact that materials are mov- 
ing faster. Where it formerly re- 
quired 120 days or more to get a 
carload of conduit, he receives 
shipments now within six weeks 
and the prospect for further im- 
provement is good, he reports. 

Dealers Urged to Make 

Postwar Sales Plans 

(Continued from page 15) 

duction is resumed.” 
My guess is that if you do this 

you will have the start of a fine 
prospect list. Your best prospect 
will be the customer to whom you 
have given satisfactory service 
in the past. 
We know how difficult it is 

to get and to train and to re- 
place service men. How hard it 
is to get replacement parts. But 
many distributors and dealers are 
actually making friends today 
through their service department. 
The personnel is courteous. When 
they can’t give customary prompt 
service, a good and polite explan- 
ation is made. Customers are be- 
ing created for products when 
they are again available. 

During the past year or two, 
many prominent dealers have lost 
their identity as radio and appli- 
ance dealers. They haven’t had 
this merchandise to display or 
sell. Their stores today look like 
anything but a radio and appli- 
ance store. This was a natural 
sequence to the closing of pro- 
duction. 

But I think it is not now too 
early for dealers to start identi- 
fying their stores as radio and 
appliance dealers as soon as prod- 
ucts are available. Appropriate 
signs in the windows, in the store, 
direct mail and prominent display 
in your newspaper and radio ad- 
vertising will some day pay big 
dividends. 

Certainly it’s not too early to 
start an up-to-date prospect list. 
Many retailers are today mak- 

ing complete plans for their post- 
war radio and appliance depart- 

ments. The enlarged department 
floor space plans are already laid 
out. Merchandising programs have 
been developed. Arrangements 
have been made for department 
heads who are to start work sev- 
eral months in advance of the 
time production will begin. Tenta- 
tive arrangements have _ been 
made with salesmen—and so on. 

There will be a big normal 
market for postwar products. But 
it can be made bigger by cre- 
ating a bigger demand. And that 
is what salesmen, advertising and 
sales promotion can accomplish. 

IF YOU CAN SELL 
and develop e and 
mill supply dite He are familiar 
with the ATLANTA, er WASHINGTON, 
D. C., or ST. LOUIS territories, there 
is a per it for you with 
an AA- 1 poser ts provided you are 

of handli the job and earning 
from $2,500 to $5,000 a year on a 
straight salary plus expense basis. The 
product is an essential electrical item 
handled through wholesalers. 

Our own employees have been in- 
formed of this ad. 

Write, giving age, experience, draft 
status, present earnings and reason for 
your interest in this opportunity. Box 
No. 74, care ELECTRICAL SOUTH, Grant 
Bldg., Atlanta, 3, Ga. 

RADIO 

Would like to contact 

RADIO manufacturer 

looking for represen- 

tation in greater Chi- 

cago area. Commission 

basis. Postwar sales. 

Please write. 

PIERRE L. MILES C0. 

20 No. Wacker Dr. Chicago 6, Ill. 
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All Varieties of 
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ANTI-CORROSIVE PAINTS 
ARE AVAILABLE 

For Immediate and 

SPRING 1944 

Delivery 

Libor inc. 

NORTH ARLINGTON, WN. J. 
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USE DEPENDABLE 

MACALLEN ecg 

FOR EVERY y 

ELECTRICAL NEED 6s 

MICA PLATE MICA AND FISH PAPER 
Moulding, Segment, 
Flexible, and Heater MICA AND PAPER TAPE 

MICA AND FIBERGLAS MICA TUBING 

a INSULATION AND WIRES 
MICA PAPER ciate 

MICA CLOTH c \l ) P 

Service __ 
MICA COMMUTATOR 

RINGS & SEGMENTS 

MICA AND ACETATE Write for the 
COMMUTATOR 
SEGMENTS i W j 

MICA AND RED ROPE BLUE 
PAPER CATALOG! 

All MACALLEN MICA Products Distributed by: 

INSULATION and WIRES, Incorporated 
2127 Pine Street, St. Louis, Missouri 

289 Simpson Street, N. W., Atlanta, Georgia 

No Priority Required 

FOR “LLOYD” 

Fluorescent Starters 

SHIPMENTS MADE FROM MIAMI STOCK 
SAME DAY ORDERS ARE RECEIVED. STAND- 
ARD LIST PRICES AND DISCOUNT. WIRE 
YOUR ORDERS COLLECT TO 

Jules J. Dreyfuss & Sons 
“A Live Selling Organization” 

1404 N. W. 7th Ave. Miami 36, Fla. 

C. B. ROGERS 

gr CD i.) 

ELECTRICAL HEATING ENGINEER 
CHROMALOX 

ELECTRICAL HEATING UNITS 

and 

CHROMALOX 

EQUIPPED PRODUCTS 

Pee De 
1000 PEACHTREE STREET 
ATLANTA, GEORGIA 

WATER ON DECK 

REQUIRES 

MOTOR CONTROLS 

So important are the requirements for 

fluids aboard ship that only the most de- 

pendable controls are used in the regulating 

and pumping systems. 

Ward Leonard motor starters are furnished 

in great numbers for use on war craft and 

merchant men. They are Ward Leonard de- 

signs that meet navy requirements. 

Users of motor starters for marine and 

other purposes will find in the Ward Leonard 

Line exactly the equipment to best do the 

required job. The dependability that is the 

first consideration for nautical use is desirable 

in all other types of endeavor. 

Send for data sheets s am 
and bulletins describ- 
ing Ward Leonard Mo- 
tor Starters and other 
control devices. 

Typical Ward Leonard Motor Starter 
for use aboard ship. 

Avy 
* 

‘as 

RELAYS « RESISTORS - RHEOSTATS 

Electric control @.) devices since 1892. 

WARD LEONARD ELECTRIC COMPANY 

RICAL SOUTH for FEBRUARY, 1944 

37 SOUTH STREET, MOUNT VERNON, N. Y. 
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Electrical Specialties 

of Every Type 

Tucluding MARINE WORK 

PUIYY YY 431 

WORK 
TEST PANEL 
—built to customers’ specifications 
and Navy standards. 

RADIO 
MOTOR-GENERATOR and 
SELECTOR CONTROL PANEL 
—built to customers’ specifications ‘ 
for any number of circuits. 

LL types of electrical specialties, 
boxes, cabinets, control panels, 

duct-work, etc., manufactured by an 
organization accustomed to meeting 
exacting Army, Navy and Commercial 
specifications. Full engineering person- 
nel and equipment for manufacture of 
special electrical items to customers’ 
needs in addition to all standard arti- 
cles. Let us quote you on your require- 
ments. Write for illustrated catalog. 

JACKSONVILLE METAL 

MANUFACTURING COMPANY 

247 Riverside Avenue, Jacksonville, Florida 

The Advertisers’ Index is published as a convenience, and not as « 
part of advertising contract. Every care will be taken to indes 
correctly. No allowance will be made for errors or failure to insert, 
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