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@Thirty-seven million war workers 

man America’s front line of fight- 

ing production-—seventy-four mil- 

lion eyes that must not be wasted 

or abused. 

Even more! They should have 

lighting that lifts the strain of 

their work—helps attain required 

close tolerances and reach produc- 

tion goals. 

Right in your own territory there 

are war plants which need the 

cool, glareless, shadowless illumi- 

nation of fluorescent lighting. 

And consider this: When you 

equip a plant, and production is 

stepped up, you’ve contributed 

thousands of man-hours to the 

war effort. 

Because of this improved efficiency 

without the need for additional 

copper wiring, virtually every plant 

engaged in war work qualifies for 

priorities on fluorescent lighting. 

Ever since the first commercial and 

industrial use of fluorescent light- 

ing, Sylvania’s leadership has been 

Miralume Fixture HF-100P with 

genuine need for better lighting. 

ition reflector. There is a complete line 
of Sylvania Fluorescent Fixtures available to fit any industrial need. From the stand- 
points of economy in use of critical materials, color and quantity of light, and light 
distribution, these fixtures provide the last word in fluorescent lighting efficiency. 
They are obtainable, on priority, by plants engaged in war work-—upon proof of 

based on its progressive technical 

developments. These continuous 

advances have produced Sylvania 

Lamps which today deliver these 

results: 

They give more light, more lu- 

mens per watt. They are longer 

lived. They have a more uniform 

coloring. They have a finer, 

smoother coating. 

So get to your war plants. Help 

them step up production. If you 

wish, our representative will gladly 

assist you in securing the neces- 

sary priority rating. Write Depart- 

ment ES-12. 

SYLVANIA 

ELECTRIC PRODUCTS INC. 

formerly Hygrade Sylvania Corporation 
Salem, Mass. 

Incandescent Lam ps, Fluorescent 

Lamps. Fixtures. and Accessories, 

Radio Tubes, Electronic Devices 

Subscription rate United States anc 
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$2.00 for three years ; 
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Whe Second Vital Move 

dearth of rubber has not stopped us, because on the chessboard of global war is begin- 
ning—the offensive! But this could not have 
taken place until the first move—the pro- 
duction of the implements of war—was well 
begun. Management and labor, working to- 
gether, are delivering tools of war in ever 
increasing quantities. » » A flood of 
planes, ships, tanks and other mobile 
units is pouring from American fac- 
tories. Okonite is making many of 
the insulated wires and cables on 
which they depend for power, con- 
trol and communication. Even the 

ies 
wy 

* me “ 

our research laboratories years ago learned 
how to use synthetics and other materials fon 
insulation. » » Without the constant faith in 
our country’s future that spurred us and hun- 
dreds of other American Industries to main- 

tain these research laboratories—out 
armed forces might still be waiting 
for the necessary tools of Victory. 

THE OKONITE COMPANY 

Executive Offices: Passaic, N. J. 
Branch Offices in Principal Cities 

BUY U.S. WAR BONDS Every Payday All Okonite Employees BUY U.S. WAR BONDS 
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NEW DEALER 

DISPLAY SERVICE 

“Give us educational displays that 
will help eliminate needless service 
calls.” 

“Give us window displays that will 
identify us with service.” 

In response to such requests from 
/ hundreds of retailers, Westinghouse has 
} . . 
developed a new display service. It can 
be used with or without new appliances 
—is simple, flexible, inexpensive. 

There are five displays, each featuring 
suggestions on the proper care of one 
specific appliance. In addition, the 
timely ‘“‘Care and Use’’ booklet is offered 

. . and provision is made to feature 
‘Repair Service” if desired. 

CHOOSE from the following displays, 
o> each $1.00, postpaid: 

PA ES CEE ee QFL-2914.................... Washer 
2FL-2915................ Refrigerator 
2FL-2916 Electric Range 
2FL-2917 Electric Iron 

RANGE DISPLAY 2FL-2918............Vacuum Cleaner 
2FL-2916, illustrat- Each set is printed in two colors (different 
ed. Printed in two color schemes) and consists of 12 cards, paper 
colors, throughout streamers and two large tie-in window posters. 

Specify form numbers when ordering 
from your Westinghouse Distributor. 
And be sure you have ample stocks of 

vce gpereaeplbpicngtaatl the “Care and Use” booklet, form 
apeenens, SaNRERE- 2FL-0201, price 1c each. 
ed. Old or rebuilt 
washer can be used. WESTINGHOUSE ELECTRIC & MFG. CO. 

MANSFIELD, OHIO 

EXPERT ee _£ 

Westinghouse done Hylan 
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Every safe-guard must be used to prevent arcs that might set off 
explosions. Therefore many plants have installed 

A) DUST-TIGHT PANELBOARDS 

as a precautionary measure... Underwriters’ Laboratories, Inc., 
have approved these panelboards for “‘Class II, Groups F and G, 
Hazardous Locations,’’ covering atmospheres containing carbon 
black, coal or coke dust and grain dust... They are ideal safety 
equipment in shell-loading plants, coal mines, coal processing plants, 
grain mills and other plants troubled with dust-laden atmospheres. 

Instead of the usual steel front, consisting of trim and door, this 
panelboard has a solid steel front plate, gasketed all ‘round, and 
secured with screws to the extra wide flange. It is further rendered 
dust-tight with welded hubs for conduit outlets, welded box-corners, 
and handle bushings riveted directly to the steel cover plate. The 
brackets are welded at the back. 

The circuits are externally operable by a mechanism of new @ 
design. The handles operate through the dust-tight bushings, and 
engage the regular handles on the circuit breakers inside the cabi- 
net. ON and OFF positions are indicated on the front of the cabinet. 

The @ Dust-tight Panelboard may be had in standard type, or in 
narrow column type (as illustrated). It is of the circuit breaker type, 

with either €@ Type AC or @® Dublbrak circuit breakers, or other 
types of lighting branch-circuit circuit breakers ... Capacities: 50 
Amperes or less, for 3 wire, single phase, or 4 wire, 3 phase mains, 
with lugs only. Available with 4 to 42 circuits... Frank Adam 
Electric Company, St. Louis, Missouri. 

Prank Xdam 

ELECTRICAL PRODUCTS 

for War Indusiry 

FRANK ADAM ELECTRIC CO. 
ST.LOUIS, MO.U.S.A, 
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BRILLIANT PHOSPHORS 
‘ from end to end 

Teday’s Westinghouse Mazda Fluorescent Lamps e 
- é produce more light than ever before. ‘This increased 

e S t i ) O | i 4 eC e brightness is largely due to a new series of lamp 
‘ manufacturing steps which build up the glow of 

’ fluorescent powders to a richer and more sparkling 
MAZDA LAMPS , brilliance. It is this series of techniques that give 

Westinghouse Fluorescent Lamps a gleaming bright- 
ness from end to end. 

Sty oe a @ at 3S J = 

_ — 

STAY BRIGHT , 
f d to end rom end to en SMOOTHLY COATED 

Out of countless hours of laboratory research, 
causes of early lamp discoloration have been de- from end to end 
termined and corrected. In Westinghouse Mazda 
Fluorescent Lamps, a more accurately controlled 
gas pressure, a more precise measurement of 
mereury, and a new method of treating cathodes 
—keep these lamps brighter from end to end. 

A better and more abundant light also results when 
the phosphor powder coating inside fluorescent 
lamps is applied smoothly and to just the right 
thickness. With microscopic accuracy, a specially- 
designed machine “paints” a powder film in West- 
inghouse Mazda Lamps that’s precisely the right 
density and texture for maximum illumination, 

ELECTRICAL SOUTH for DECEMBER, 1942 



Are you getting 

YOUR SHARE of Sales 

on FANS and BLOWERS 

in your territory ? 

Coolair Dealers in military and war 
production areas are sending in orders 
that account for the greater part of our 
present volume of production, almost 
100% of which is for. shipyards, in- 
dustrial war plants, the Army, Navy and 
other requirements of the government. 

Even though sales opportunities out- 
side of these areas will remain at a min- 
imum for the duration, our wide-awake 
Coolair Dealers are looking forward to 
the time when peace comes by preparing 
prospect files now, of hundreds of sales 
that can be made when Coolair Fans are 
again available for homes and all com- 
mercial and industrial uses. 

Dealers who have, up to now, failed 
to look into the sales possibilities of Cool- 
air Fans and Blowers may be overlooking 
a profitable source of income. Write 
for dealership information. 

A description of the Coolair line, with 
tables showing models, dimensions and 
performance data can be found in— 

SWEET’S CATALOG 

A. S. H. V. E. GUIDE 

and forthcoming issue of the 

Electrical Buyers Reference 

The American Coolair Corporation has for many months 

been operating under restrictions of the War Production 

Board. This has meant limiting the manufacture of Coolair 

Exhaust Fans and Blowers to the needs of military establish- 

ments, war production plants and certain civilian require- 

ments assigned high priority ratings by the WPB as es- 

sential to the war effort. 

But when the Victory is won—as it shall be—and we are 

again able to supply our dealers from coast to coast with 

their full needs in the Coolair line of Exhaust Fans and 

Blowers, our policy of prompt service and close cooperation 

with our dealers will remain unchanged. 

ry 

AMERICAN COOLAIR sania 

3604 Mayflower Street Jacksonville, Florida 
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Proper maintenance means adequate attention 

to the details which help assure that a power line 

will stay on the job, regardless of weather condi- 

tions. There must be no failure of power supply 

to vital war industries or to the farm front. 

Proper maintenance means the use of proper 

materials, correctly installed. Makeshift devices 

can cause a line to depreciate rapidly, even under 

normal operating conditions, and to fail without 

warning. You are permitted to obtain necessary 

ee sige Bie alles 

yl A 
A 

PROPER MAINTENANCE IS A MUST 

maintenance materials on Government ruling P-46. 

Don’t think, because you’re not seeing as much 

of the Alcoa representatives as you used to, that 

they’re not interested in your power line work. 

We're using these men today to help expedite 

delivery of Aluminum Alloy products to other 

war industries. But they're available to help on 

your maintenance and operating problems. 

For this assistance, write ALUMINUM COMPANY 

or AMERICA, 2164 Gulf Building, Pittsburgh, Pa. 

A
U
S
 e
m
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High Frequeney Heating 

Conserves Critical Tin 

ee, 
By G. E. Stoltz* 

Cg: F 

IGH FREQUENCY heating at 
200,000 cycles per second to wy 

melt tin electrolytically deposited 
on a steel sheet, saves critical tin, 
speeds production, increases cor- 
rosion protection and facilitates 
the mechanical handling of the 
plated sheet. Already at work in 
one steel mill, this latest result 
of electronic research flows 12 
square feet of tin in seven-tenths 
of a second, much faster than was 
previously practical with gas 
furnaces or huge vats of hot oil. 

This high frequency method of 
fusing tin makes practical the 
final step in electrolytic tinning 
which saves two-thirds of the war- 
scarce tin. The electrolytic coat- 
ing of only 30 millionths of an 
inch on each side of the strip, or 
less than one-hundredth the di- 
ameter of a human hair, cuts 60 
millionths of an inch off the coat- 
ing applied by the old hot dip pro- 
cess. Additional saving in both 
tin and steel sheet may be realized 
by high-frequency heating, since 
no waste is encountered from 
scoring or from marking the sheet 
by either electrical or mechanical 
action. 

In the induction system it is 
possible to melt and quench the 
tin plate between guide rolls. As 
the power input to the inductor Fig. 1. Radio waves from ten feet of coiled copper tubing on this pilot 
coil, which determines the amount mill quickly put a shiny corrosion-resisting finish on tinplate urgently 
of heat generated, can be immedi- needed to pack rations for the armed forces. Latest result of West- 

& , =e : inghouse electronics research at the Baltimore Radio Division, the new 
ately and automatically adjusted process is five times as fast as big gas furnaces or vats of hot oil. The 

strip emerges bright and shiny from the inductor heater coil where 
————— 200,000 cycles a second melt the tin into an evenly-distributed coating. 

Sis cilia te sii clint le ae The process was designed as the final step in making electrolytic tin- 
plate which uses only one-third as much tin as previous methods. Cooled Metal Working Section, Westinghouse Electric , - $ y 

and Manufacturing Co., East Pittsburgh, Pa. in a water tank below the coils, the tin is ready for the can factory. 
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to correspond with any change in 
speed of the strip, the proper tem- 
perature to melt the tin is main- 
tained and oxidizing of the strip 
eliminated. 

In answer to the problem of 
boosting output of tin plate to 
keep pace with the rapidly-grow- 
ing requirements of our armed 
forces, high-frequency heating 

equipment is being designed to 
operate at speeds up to 1,000 feet 
per minute while gas furnaces are 
limited to 150 f.p.m. and hot oil 
to 200 f.p.m. At present electro- 
lytic plating is operated at a max- 
imum of 500 feet per minute, but 
in the near future this speed will 
be doubled and full- advantage 
made of the high speed operation 

Fig. 3. (Above) The electrolytically 
plated strip, dried by hot air, enters 
the inductor heater coil at 130° F. 
The high frequency current induced 
in it heats it to the melting point of 
tin, 450° F., after traversing about 90 
per cent of the coil length. At this 
temperature, the rough tin deposit 
flows in to smooth surface. The strip 
then passes through the water quench- 
ing tank where the tin is hardened. 

Fig. 4. (Right) Circuit diagram of 
electrical control for the variable speed 
line shown schematically in Fig. 2. 
This line uses about 25 d-c motors of 
from one to 125 hp, and some 75 
a-c motors of from '2 to 60 hp. The 
plating unit takes about 60,000 am- 
peres at 12 volts. Because the various 
drives must operate in synchronism at 
both normal and at much lower thread- 
ing speeds, all driving motors must 
have flat speed characteristics over 

entire operating range. 

10 

of induction heating equipment. 
Only tin plate with high corros- 

ion resistance can be used to pack 
foods containing acids, such as 
tomatoes. To provide the steel 
strip with adequate protection, the 
tin must be heated to the fusion 
point so as to flow into a smooth, 
homogeneous’ texture. Electro- 
lytically deposited tin forms a 
granular dull grey surface which 
is not highly corrosion resistant. 
With the corrosion dependent on 
the thinner spots, the overall ef- 
fectiveness of the tinplate deposit- 
ed is not high, until it is fused and 
a uniform thickness obtained by 
the peaks filling the valleys. 

Great care must be used in 
handling the tinned strip as the 
tin is a very soft material and is 
easily scratched. The rehandling 
problem is avoided with induction 
heating as sufficient power can be 
generated in the sheet to heat the 
strip to the fusion point of tin, 
immediately after it passes from 
the plating tank. Within seven- 
tenths of a second after the strip 

FROM PLATING 
POWER SUPPLY 
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enters the coil, the temperature is 

brought up to 450° F, where the 
tin melts and starts to flow into 
a smooth, even surface. Only a 
few feet of line-travel is required 
to produce sufficient heat when 
the strip is passing through the 
inductor coil at 1,000 feet per 
minute. This flowing operation 
becomes an integral part of the 
tinning line, instead of a separate 
operation requiring an additional 
handling of the strip. 

With induction heating, the 
power input may be adjusted rap- 
idly to accommodate changes in 
the speed of the line, as during 
periods of acceleration or deceler- 
ation when two coils are welded 
end to end. A speed change sim- 
ply means a corresponding change 
in the power input to the heater 
coil. 

It was first believed that the 
flowing operation was necessary 
only to provide greater corrosion 
resistance. In addition, it was 
found that this smooth coating is 

Fig. 2. (Left) This schematic diagram 
of a variable speed, horizontal tank 
line shows the electrolytic tinning, 
fusing and sheeting as a continuous 
operation. However, an optional de- 
livery, rewinding instead of sheeting 
for fused tin plate, can be employed. 

Fig. 5. (Below) Electrical circuit of 
the rectifier and oscillator which sup- 
plies high frequency a-c power at 
200,000 cycles per second. The nat- 
ural or resonant frequency of this 
power is determined by the tuned cir- 
cuit consisting of the oscillator tank 
coil and the tank condenser. Water 
cooled copper tubes conduct the high- 
frequency power to the heater coil. 

essential for the sheet-by-sheet 
suction cup feed on the high-speed 
can making machines. The rough 
surface on the coating lets air 
creep in under the cups and 
causes sheets to stick together 
when lifted. 

The frequency at which the re- 
quired current can be induced in 
the strip without using abnormal- 
ly high voltages depends upon the 
thickness of the sheet. Since tin- 
plate usually is of the order of 

(Please turn to page 52) 

SP 
? ; > (uN: 

L TOR. 

4 
/ l l | 

INO. 
GEN. _~ l 1 1 

ELECTROLYTIC TINNING LINE 
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Standardized Switehgear and Unit 

Modern standardized load center 
equipment has also been credited 
with tremendous savings in cop- 
per for power distribution. In one 
large industrial plant, 51,000 feet 
of large size copper cable was 
saved by the installation of load- 
center unit substations. Power 
was needed at 480 volts, three- 
phase. To supply the 1500 kva 
needed, 56,000 feet of 500,000 cir 
mil cable would have been re- 
quired. A unit substation at the 
load center reduced the cable re- 
quirement to 5,100 feet. 

Left, workmen connecting the high 
voltage cable to the transformer of a 
unit substation. Below, view into rear 
of a low-voltage metal enclosed switch- 
gear compartment of a unit substation 
showing workmen connecting 33 low- 
voltage cables that will make short 
runs in the load area. (All photos 
reproduced through courtesy of 

General Electric Company.) 

HE application of standard- 
ized metal-clad switchgear 

has made possible early installa- 
tion of electrical distribution 
equipment in industrial plants. 
This has resulted in several ad- 
vantages; in particular, the speed- 
ing up of installation and the 
availability of power during the 
construction period. An energiz- 
ed unit substation makes power 
available in the load center so 
that portable electric tools can be 
used to speed up installation pro- 
jects by substituting mechanized 
labor for manual labor. 

Standardized equipment reduces 
the time required for designing 
and planning and simplifies the 
purchase of such electrical equip- 
ment. 3y the use of the new 
“One-line diagram’ switchgear 
specifications, orders can be com- 
pleted quickly and equipment can 
be delivered to industrial plants 
early enough to make power avail- 
able for construction work. 

12 ELECTRICAL SOUTH for DECEMBER, 1942 



Substations Speed Installations 

Right, partially assemb- 
led metal-clad switch- 
gear being installed in 
an industrial plant 
where it will supply 
power for portable tools 7 
to aid in the construc- iz 
tion of the plant. In 1 
many instances, such - 
equipment is installed Hii 
before concrete floors | / 
are completed. Stand- ' 
ardized switchgear also 
results in substantial 
savings in design and 
planning time, elimi- 
nates writing of speci- 
fications and_ greatly ; 
simplifies the purchas- ‘ Me a 

ing of units. “a Reid 
2 a 

a 

. 

j i 

The unit substation shown in the center of 
the industrial building at left has already 
been placed in service even though consid- 
erable construction work is yet to be com- 

pleted on the building. 

Right, workmen shown 
here are assembling and 
moving metal-clad 
switchgear units into 
place before they are 
connected to the main 
transformer outside. 
Factory-built units are 
transported in only two 
sections, directly from 
the flat car to perman- 
ent location, and are 
ready for immediate 
operation after connect- 
ing incoming and out- 
going cables and mak- 

ing initial tests. 
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WO NEW sections have been 
recommended for the code 

dealing with the problem of auto- 
matic restarting and the use of 
motors on circuits supplying lamps 
or receptacles. With reference 
to the automatic restarting of mo- 
tors, the new rule requirements 
are: 

(1) The motor running protec- 
tive device must be approved for 
use with the motor if it is designed 
so that it automatically restarts the 
motor after it has tripped due to 
an overloading of the motor. 

The automatic restarting 
must not present a hazard to per- 
sonnel operating the motor. 

In recommending these rules 
the committee points out that many 
motors are now being provided 
with thermally-operated running 
overcurrent protective devices 
which automatically close and re- 
connect the motor to the supply 
after it has opened and discon- 
nected the motor from the circuit 
due to the motor over-loading. 
These thermal devices, in many 
cases, have a greater heating ca- 
pacity than the motor itself. They 
may, therefore, allow the motor to 
be continuously reconnected with 
an overload and eventually over- 
heat the motor and cause it to 
burn. Therefore, it is most im- 
portant that the device be prop- 
erly coordinated with the motor to 
insure safe restarting after it has 
been disconnected due to an over- 
load. 

The second new section states 
that running overcurrent protec- 
tion for motors plugged into re- 
ceptacles on branch circuits sup- 
plying lamps or receptacles must 
be provided as follows: 

First, if one or more motors, 
having no individual running ov- 
ercurrent protection, are connect- 
ed to branch circuits, they must: 
(a) each be rated at 1 hp or less, 
(b) each require 6 amperes or less 
full load current and, (c) the 
branch circuit itself must be rated 
at not more than 20 amperes at 
125 volts or less, or 15 amperes at 
not over 600 volts. 

The requirements, as_ stated 

*Mr. Segall is associated with the New Or- 
leans Public Service, Inc., New Orleans, La. 
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Protection for Motor Circuits 

Part--2 

By B. Z. Segall* 

This is another of the series 
of articles on Industrial Wiring 
Practice. This continues the 
discussion of the general re- 
quirements entering into the 
protection of motor circuits 
against overloads and_ short 
circuits. Articles to follow will 
consider specific examples il- 
lustrating the application of 
the general rules, 

esse _—__. 

above, are the revised recommen- 
dations presented by the Articles 
Committee of Section 4343a of the 
Code. The present limitations per- 
mit the installation of these mo- 
tors on the 15, 20 or 25 ampere 
branch circuits described in Art- 
icle 210. (See Fig. 34.) 

Second, motors rated above 1 
hp or having more than 6 amperes 
full load current may be connect- 
ed to any of the Article 210 branch 
circuits but must have individual 
running overcurrent protection, 
as previously outlined above. Here 
again, the individual motor con- 
troller and its overcurrent device 

must be approved for installation 
on the branch circuit. The indi- 
vidual motor running overcurrent 
device must definitely be approved 
for operation with the size branch 
circuit fuse provided. The ap- 
proved type of overcurrent devices 
have stamped on them, in addition 
to their actual rating, the maxi- 
mum size “back up” fuse which 
may be provided for the branch 
circuit. 

The limitation on this branch 
circuit fuse size has been deter- 
mined by the manufacturer and 
it will under normal conditions 
insure safe operation of the ther- 
mal running overcurrent device. 
These devices are not designed to 
open under short circuit conditions 
and if not properly selected for 
the branch circuit fusing will be 
destroyed and offer a _ potential 
hazard to life and property when 
operated under “short circuits.” If 
the branch circuit fuse size or 
breaker rating is larger than the 
value stamped on the thermal de- 
vice, then, of course, a smaller size 
branch circuit should be selected 
or an individual branch circuit 
extended for the motor. (See Fig. 
35.) 

Third, special consideration is 
given the motor plug and recept- 

Fi ES 

Fig. 34. This diagram indicates the omission of individual running over- 
current protection for motors of one horsepower or less as provided in 
a new Code section 4322-a and a revised section 4343-a. These pro- 
visiéns have been recommended by the Article Committee but have 
not been approved. 
on branch circuits rated as high as 25 amperes. 

delay sufficient for proper motor operation.) 

(Note a: present Code rule permits installation 
Fuses should have time 
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acle. (See Figs. 34 and 35.) For 
those motors not requiring indi- 
vidual overcurrent protection be- 
eause of the conditions outlined 
above, i.e., 1 hp or less, 6 am- 
peres full load current or less, 
etc., then the rating of the plug 
and the receptacle must not ex- 
ceed 15 amperes, 125 volts, or 10 
amperes, 250 volts. 

For those motors having an at- 
tachment plug requiring individ- 
ual running overcurrent protec- 
tion, the overcurrent device must 
be an integral part of the motor. 
The rating of the plug and the 
receptacle must be in accordance 
with the rating required by the 
particular branch circuit to which 
the motor is to be connected. Thus 
an individually protected motor to 
be “plugged-in” to a 25-ampere 
branch circuit must have a plug 
and receptacle rated for a mini- 
mum of 20 amperes. 

Fourth, the new rule requires 
sufficient time delay in the branch 
circuit overcurrent device to per- 
mit the motor to start and accel- 
erate its load. (See Figures 34 
and 35.) The reason for this rule 
is obvious, good engineering and 
safe practice would not tolerate 
changing of fuses or resetting of 
circuit breakers every so often be- 
cause of the starting of the motor. 

The protective device and its 
auxiliary equipment must provide 
for sufficient devices to entirely 
disconnect the motor from the line. 
In general, such devices will not 
be fuses, and even though it is 
only recommended by the Code 
that each ungrounded conductor 
have a device installed in it, the 

Fig. 36. Code requirements as to number and location of running over- 
current protective devices, when fuses are not used, are illustrated in 
these diagrams for d-c or single-phase, two-phase and three-phase. 

Code does permit a lesser number. 
Thus the table in Section 4327 
shows the number of units re- 
quired for different type motors 

Fig. 35. This diagram shows the requirements effective for motors rated 
above one horsepower, as recommended by the Article Committee in the 
new section 4322-a and revised 4343-a. As mentioned under Fig. 34, 
these new rules have been recommended but have not yet been approved. 
(Note a: the rating of the plug and receptacle would be 15 amp. max- 
imum for 15 amp. circuit; 15 amp. minimum for 20 amp. circuit; 20 amp. 
minimum for 25 amp. circuit; 30 amp. minimum for 35 amp. circuit.) 
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fed from various supply systems. 
In general: 

(a) Only one unit in an un- 
grounded conductor is required 
for any single-phase or d-c motor 
fed from a two-wire, single-phase 
or d-c ungrounded system, or a 
two-wire, single phase or d-c 
grounded system or a three-wire, 
single-phase or d-c grounded sys- 
tem. 

(b) Only two units in any two 
ungrounded conductors are re- 
quired for any three-phase motor 
fed from a three-wire, three-phase 
grounded or ungrounded system, 
or a four-wire, three-phase ground- 
ed or ungrounded system. 

These devices must operate sim- 
ultaneously to disconnect the un- 
grounded conductors and defin- 
itely stop the motor operation. 
(See Figure 36.) 
As noted above, the use of a 

lesser number of interrupting de- 
vices than the total number of un- 
grounded conductors feeding the 
motor, is only permitted if trip 
coils, relays or thermal cutouts 
are used as the running overcur- 
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Protection tor Motor (Circu 

> . ‘ . Dep po e 
WO NEW sections have been Part--2 must be approved for installation 
recommended for the code : on the branch circuit. The indi- 

By B. Z. Segall* F 
vidual motor running overcurrent 
device must definitely be approved 
for operation with the size branch 
circuit fuse provided. The ap- 

dealing with the problem of auto- 
matic restarting and the use of 
motors on circuits supplying lamps 
or receptacles. With reference 

This is another of the series 
of articles on Industrial Wiring 

to the automatic restarting of mo- Practice. This continues the proved type of overcurrent devices 
tors, the new rule requirements discussion of the general re- have stamped on them, in addition 
are: quirements entering into the to their actual rating, the maxi- 

’ ’ protection of moter circuits mum size “back up” fuse which 
(1) The motor running protec- ae 5 pasate : } 

tive device must be approved for against overloads and short — be provided for the branch 
use with the motor if it is designed circuits. Articles to follow will circult, 
so that it automatically restarts the consider specific examples il- The limitation on this branch 
motor after it has tripped due to lustrating the application of circuit fuse size has been deter- 
an overloading of the motor. 

(2) The automatic restarting 
must not present a hazard to per- 
sonnel operating the motor. 

mined by the manufacturer and 
it will under normal conditions 
insure safe operation of the ther- 
mal running overcurrent device. 
These devices are not designed to 
open under short circuit conditions 

the general rules. 

In recommending these rules ° e y > “BYV1a 74 neENn- 
the committee points out that many bove, are the revised recommen 

dations presented by the Articles 

age Mi clare sits Committee of Section 4343a of the and if not properly selected for 
overcurrent protective devices Code. The present limitations per- the branch circuit fusing will be 
which automatically close and re- mit the installation of these mo- destroyed and offer a_ potential 

; hazard to life and property when connect the motor to the supply tors on the 15, 20 or 25 ampere 
“short circuits.” If after it has opened and discon- branch circuits described in Art- operated under 

nected the motor from the circuit ile 210. (See Fig. 34.) the branch circuit fuse sine oF 
due to the motor over-loading. Second, motors rated above 1 breaker rating is larger than the 
These thermal devices, in many hp or having more than 6 amperes value stamped on the thermal de- 
cases, have a greater heating on. an load current may be connect- vice, then, of course, a smaller size 

ed to any of the Article 210 branch branch circuit should be selected pacity than the motor itself. They 
may, therefore, allow the motor to 

ranch circuit 
(See Fig. 

or an individual b 
extended for the motor. 

circuits but must have individual 

be continuously reconnected with U2NIng overcurrent protection, 

an overload and eventually over- °° previously outlined above. Here 35.) € € - ° e a . . . ° ° 
heat the motor and cause it to 2&2!, the individual motor con- Third, special consideration is 
heie Wiavelinne 3 tx Grint tem troller and its overcurrent device given the motor plug and recept- 

5 " ‘ ¢ 
portant that the device be prop- 
erly coordinated with the motor to 
insure safe restarting after it has 
been disconnected due to an over- 

MAXIMUM RATING: 20A AT 125 VOLTS OR LESS, | NEW 4322q AND Nore so). 43430 
te 15A AT 600VOLTS MAXIMUM (SEE NOTE 4 

A—QVE 
load. oi So . TO OTHER LAMPS 

The second new section states : ne | AND RECEPTACLES 
that running overcurrent protec- Sas PS : : : RECEPTACLE RATING 
tion for motors plugged into re- 
ceptacles on branch circuits sup- 1A, 250V 
plying lamps or recentacles must 
be provided as follows: I<—— ONE OR MORE MOTORS —>~ 

First. if one or more motors, 
having no individual running ov- 
ercurrent protection, are connect- NWP OR LESS 
ed to branch circuits, they must: | 7" carro atase 
(a) each be rated at 1 hp or less, x * AND REVISED 4343 a 
(b) each require 6 amperes or less 
full load current and, (c) the 
branch circuit itself must be rated 

at not more than 20 amperes at Fig. 34. This diagram indicates the omission of individual running over- 
125 volts or less, or 15 amperes at 
not over 600 volts. 

The requirements, as 

current protection for motors of one horsepower or less as provided in 
a new Code section 4322-a and a revised section 4343-a. These pro- 
visioéns have been recommended by the Article Committee but have 
not been approved. (Note a: present Code rule permits installation 
on branch circuits rated as high as 25 amperes. Fuses should have time 

delay sufficient for proper motor operation.) 

stated 

*Mr. Segall is associated with the New Or- 
leans Public Service, Inc., New Orleans, La. 
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acle. (See Figs. 34 and 35.) For 
those motors not requiring indi- 
vidual overcurrent protection be- 
cause of the conditions outlined 
above, i.e., 1 hp or less, 6 am- 
peres full load current or less, 
etc., then the rating of the plug 
and the receptacle must not ex- 
ceed 15 amperes, 125 volts, or 10 
amperes, 250 volts. 

For those motors having an at- 
tachment plug requiring individ- 
ual running overcurrent protec- 
tion, the overcurrent device must 
be an integral part of the motor. 
The rating of the plug and the 
receptacle must be in accordance 
with the rating required by the 
particular branch circuit to which 
the motor is to be connected. Thus 
an individually protected motor to 
be “plugged-in” to a 25-ampere 
branch circuit must have a plug 
and receptacle rated for a mini- 
mum of 20 amperes. 

Fourth, the new rule requires 
sufficient time delay in the branch 
circuit overcurrent device to per- 
mit the motor to start and accel- 
erate its load. (See Figures 34 
and 35.) The reason for this rule 
is obvious, good engineering and 
safe practice would not tolerate 
changing of fuses or resetting of 
circuit breakers every so often be- 
cause of the starting of the motor. 

The protective device and its 
auxiliary equipment must provide 
for sufficient devices to entirely 
disconnect the motor from the line. 
In general, such devices will not 
be fuses, and even though it is 
only recommended by the Code 
that each ungrounded conductor 
have a device installed in it, the 

ry A A 

oi a ep? 

N 
DEVICE — a . it ——— 

MAY BE INSTALL ; 
RUDY | otek She LINE) MOTOR - 

(1) 2W, D.C. OR @ SUPPLY 
UNGROUNDED 

(2) 3W, OC. OR marry 
GROUNDE! 

(2) 2W, D.C. OR 1 SUPPLY 
GROUNDED 

(A) ONLY ONE OVERCURRENT DEVICE REQUIRED 

A A 

c-) B 
j *) N ? 
GROUNDED GROUNDED OF! 
OR UN- : UNGROUNDEDO ¢ 
cround-( ) ED 

IF UNGROUNDE: 
- EITHER LINE 

(1) 3W, 28 SUPPLY (2) 4W, 26 SUPPLY (3) om 8 28 SUPPLY 
GROUNDED OR UNGROUNDED GROUNDED OR UNGROUNDED GROUNDED OR UNGROUNDED 

8—+ 8 
c 6 
on“ N | 

pera Ay GROUNDED OR} Two 
ANY # UNGROUNDED + 

ANY TWO . 

(4) pee 38 SUPPLY 
GROUNDEO OR UNGROUNDED cnet Rhee 
(8) ONLY TWO OVERCURRENT DEVICES REQUIRED | 

Fig. 36. Code requirements as to number and location of running over- 
current protective devices, when fuses are not used, are illustrated in 
these diagrams for d-c or single-phase, two-phase and_ three-phase. 

Code does permit a lesser number 
Thus the table in Section 4327 
shows the number of units re- 
quired for different type motors 

Fig. 35. This diagram shows the requirements effective for motors rated 
above one horsepower, as recommended by the Article Committee in the 
new section 4322-a and revised 4343-a. As mentioned under Fig. 34, 
these new rules have been recommended but have not yet been approved. 
(Note a: the rating of the plug and receptacle would be 15 amp. max- 
imum for 15 amp. circuit; 15 amp. minimum for 20 amp. circuit; 20 amp. 
minimum for 25 amp. circuit; 30 amp. minimum for 35 amp. circuit.) 
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fed from various supply systems. 
In general: 

(a) Only one unit in an un- 
grounded conductor is required 
for any single-phase or d-c motor 
fed from a two-wire, single-phase 
or d-c ungrounded system, or a 
two-wire, single phase or d-c 
grounded system or a three-wire, 
single-phase or d-c grounded sys- 
tem. 

(b) Only two units in any two 
ungrounded conductors are re- 
quired for any three-phase motor 
fed from a three-wire, three-phase 
grounded or ungrounded system, 
or a four-wire, three-phase ground- 
ed or ungrounded system. 

These devices must operate sim- 
ultaneously to disconnect the un- 
grounded conductors and defin- 
itely stop the motor operation. 
(See Figure 36.) 

As noted above, the use of a 
lesser number of interrupting de- 
vices than the total number of un- 
grounded conductors feeding the 
motor, is only permitted if trip 
coils, relays or thermal cutouts 
are used as the running overcur- 
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Fig. 37. Method of shunting out 
running overcurrent fuses dur- 

ing motor starting period. 

rent protective devices. If fuses 
are used then each ungrounded 
conductor must be fused. This is 
done because there is no practical 
method devised as yet to simul- 
taneously open up the other con- 
ductor circuits if only one fuse 
blows. It is possible, for example, 
for one fuse of a three phase cir- 
cuit to blow. Either of the other 
two fuses will blow if an attempt 
is made to continue operation of 
the three phase motor on single 
phase at full three-phase rating. 

All the above discussion applies 
only to single motors subject to 
continuous duty. Any motor used 
for short time, intermittent, peri- 
odic or varying duty as discussed 
in the preceding article does not 
require running overcurrent pro- 
tection. The branch circuit over- 
current device rated at 150% to 
300% of the motor full load cur- 
rent rating will provide sufficient 
protection. The rating must not 
exceed the percentages of full 
load current shown in Tables 26 
and 27 of the Code. Thus for all 
types of single-phase intermittent 
duty motors, the branch circuit 
fuses rated as high as 300% of 
the motor full load current may 
serve as the running overcurrent 
protective device. (Table 27.) 
Such motors are not subjected to 
long periods of loading and, there- 
fore, are not apt to be overload- 
ed. In case of short circuits the 
higher rated branch circuit de- 
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vices offer ample protection to the 
motor and its associated equip- 
ment. The motor branch circuit 
overcurrent protection as pointed 
out at the beginning will be dis- 
cussed in the next article of this 
series. 

In designing the overcurrent 
protection, the maximum value ob- 
tained may not correspond to a 
standard size or rating of fuse, cir- 
cuit breaker, etc. For example, 
the 25 hp motor referred to above 
required 40 amperes for the max- 
imum rating of the running over- 
current protective device. If a 
small “multi-breaker” is to be used 
the standard ratings near this 
value are 35 and 50 amperes. The 
use of the 35 ampere size may re- 
sult in frequent breaker opera- 
tions. The 50 ampere size exceeds 
the 125% of rated full load cur- 
rent — actually it equals 156% 
of the motor rated full load cur- 
rent. The Code will permit under 
these conditions a larger size fuse, 

etc., if the larger size does not 
exceed the motor full load rated 
current by 50%. In this case the 
50 ampere breaker exceeds this 
value and it would not be installed 
as running overcurrent protection. 

A 20 hp, 220 volt, 3-phase motor 
has a 52 ampere full load rating. 
The maximum running overcur- 
rent protective device should not 
exceed 1.25 x 52 = 65 amperes. 
The standard “multi- breaker” 
sizes are 50 and 70 amperes. The 
70 ampere size although larger 
than 125% of the motor full load 
rated current (actually 133 1/3%) 
is less than the 150% permitted 
by the rule. 

Under all conditions the appli- 
cation of this rule must be made 
with extreme caution. Keep as 
close to the 125% value as pos- 
sible, do not exceed it if a fuse 
size or cutout size is available and 
some other device does not have a 
corresponding standard size. 

(Continued on page 54) 

Fig. 38. Methods of protecting individual motor thermal devices installed 
for motor running overcurrent protection. (Note a: the branch circuit 
fuses or circuit breakers indicated by word “disconnect” for a single 
motor are generally rated at 400% of motor full-load current, or less. 
This would offer ample protection for thermal devices if “short circui 2°” 

developed. Note b: these branch circuit protective devices provide the 
only protection for thermal devices. Since the installation of several 
motors may require that they be rated in excess of 400% of any one 
motor’s full-load current, the thermal devices must be designed for oper- 
ation with the size of branch circuit device selected. Note c: stamped on 
the thermal device will be the maximum rating for back-up fuse, and 
branch circuit fuse or circuit breaker rating must not exceed this value.) 

ELECTRICAL SOUTH for DECEMBER, 1942 



ONG before this country en- 
tered the war, it became ap- 

parent that something would have 
to be done to promote and protect 
the interests of the electric motor 
repair shops of the country and 
to assure a supply of materials 
required in their operation in or- 
der that they might adequately 
serve the war program. 

To meet this situation, the 
Board of Directors of the National 
Industrial Service Association es- 
tablished a War Coordination 
Committee, which, after a survey 
of the situatian, decided upon the 
following program: 

(1) To obtain recognition in 
Washington of the essential serv- 
ices performed by the electric mo- 
tor repair shops of the country in 
furthering the war effort. 

(2) To bring this_ business 
under a suitable priority system 
in order to put the recognition to 
practical use. 

. (3) To convince the Copper 
Branch of the OPM, later the 
WPB, of not only the need, but the 
economy of allocating sufficient 
copper for magnet wire for elec- 
tric motor repairs, as this saved 
the building of new motors and 
returned as scrap about 90% of 
the copper used. 

(4) To keep members informed 
by frequent bulletins of the con- 
stantly changing rules and regi- 
lations that must be complied with 
in order to fully utilize the special 
procedures that are set up for this 
industry. 
By meetings of our Committee 

with Branch Chiefs in Washing- 
ton, followed up by frequent 
visits of a staff member, it was 
possible to get procedures estab- 
lished by which not only our own 
members, but all motor repair 
shops in the country were assured 
of the necessary materials to con- 
tinue the operation of their re- 
spective businesses in support of 
the war effort. 

Our industry was first specific- 
ally recognized in the blanket 

*Mr. Wheeler is president of The Mainten- 
ance Company, New York City, and chairman 
of the War Coordination Committee, National 
Industrial Service Associaton, Inc. 

preference rating Order P-22 for 
repair and maintenance work. 
This was subsequently superceded 
by Order P-100 for such work and 
is still in effect. However, the 
A-10 preference rating provided in 
these P orders soon was not suf- 
ficient to obtain deliveries of cer- 
tain critical materials, notably 
copper magnet wire and more rec- 
ently steel products. 

Our War Coordination Commit- 
tee then arranged for the process- 
ing of Form PD-1A applications 
by the WPB for obtaining the nec- 
essary higher ratings to enable 
electric motor repair shops to 
obtain necessary monthly stock 
requirements. This method of 
obtaining preference ratings on 
Form PD-1A applications for the 
monthly material requirements of 
a shop is still in effect for shops 
using less than $5000 worth of 
critical materials during any <zal- 
endar quarterly period. 

Motor Shops Now Recognized 

However, a giant stride forward 
was taken when the WPB recog- 
nized the vital role of the electric 
motor repair shops in maintaining 
production by extending special 
permission to allow such shops to 
operate under the Production Re- 
quirements Plan (PRP). Appli- 
cation for preference ratings un- 
der the PRP, of course, are made 
quarterly on Form PD-25A. Be- 
cause this is now mandatory for 
concerns using $5000 worth or 
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Getting Motor Repair Materials 

By William J. Wheeler* more of copper, steel and other 
critical materials per quarter, 
some of the smaller shops are 
under the impression that this is 
not for them. While it is not 
mandatory for the smaller shops, 
they have the privilege of using 
the PRP. 

The use of the PD-25A applica- 
tion has two decided advantages. 
One, it gives a higher rating than 
most shops could get in any other 
way. Two, it assures priority 
treatment for a period of three 
months in advance. The PD-25A 
Form is so bulky that it is apt to 
scare anybody away from it just 
by its size. It is not so difficult 
to fill out, however, if the time is 
taken to read it through and 
study its requirements; and the 
results in higher priority ratings 
and assurance of material allot- 
ments for a three month period 
will more than justify the effort. 

AA-2X Rating Available 

Shops working for mines, ship- 
yards and some other war indus- 
tries are able to get a AA-2X rat- 
ing or higher from practically all 
their customers, and in their case, 
they can do as well by extending 
customers’ ratings as by applying 
for the PRP. However, if any ap- 
preciable percentage of a com- 
pany’s business is less than 
AA-2X (and these concerns are in 
the great majority) then by com- 
ing under the PRP a rating of 
AA-2X can be obtained for the 
entire business. 

There are probably more repair 
shops applying for priority rat- 
ings on Form PD-1A than in any 
other manner. This has always 
been a rather uncertain proce- 
dure in that sometimes a good 
rating (up to A-la) would be ob- 
tained and at other times a much 
lower rating. Many concerns, ob- 
tained as good a rating on this 
form as some of their competitors 
obtained under the PRP without 
having to do as much work. Now, 
however, the highest rating that 
can be obtained under the PD-1A 
Form is A-la, whereas under the 
PRP (PD-25A) all motor repair 
shops are being given a rating of 
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AA-2X for all their requirements. 
They will be given a rating of 
AA-1 for their requirements in 
first quarter of 1943. 

This does not mean that a shop 
can get all the magnet wire or 
other materials it asks for, but 
it will be given all that the WPB 
analyst feels that the shop act- 
ually needs based on the informn- 
tion presented. Care must be ex- 
ercised by the applicant in filling 
out the Form PD-25A to relate re- 
quested quantities of materials to 
past use. If substantially greater 
use of materials is anticipated for 
the coming quarterly period on ac- 
count of increased business, this 
fact must be fully explained in an 
accompanying letter. 

Likewise, if some items in your 
inventories are at reasonable 
minimum but appear high as com- 
pared with use, make clear in your 
accompanying letter with respect 
to such items how the quantities 
are necessarily distributed over a 
large number of types and sizes 
which for emergency use must be 
stocked by you. 

Complete detailed instructions 
for filling out Form PD-25A and 
other priority forms, together 
with valuable suggestions in con- 
nection therewith, cannot of 
course, be included within the li- 
mitations of this article. Those 
interested are invited to write the 
National Industrial Service Asso- 
ciation, NISA, a non-profit organ- 
ization representing the electrical 
and mechanical service industry 
at 420 Lexington Ave., New York, 
N. Y., for further information. 

WPB Has Been Cooperative 

The Copper Branch has been 
very cooperative in authorizing 
high enough priorities to the mo- 
tor repair shops to get the copper 
they require. To overcome our 
difficulty in meeting the 60-day 
delivery requirements on magnet 
wire, they first established a pool 
of copper to meet emergency re- 
quirements under the Emergency 
Repair (ER) rating. Last summer 
they authorized the copper mills to 
fill orders for a few hundred 
pounds of wire mill products from 
stock on an A-la rating. The 
Branch Offices of the WPB have 
authority to approve up to $500 
worth of copper or other materials 
on an A-la priority under the ER 
rating for emergency breakdowns. 
If more than $500 worth of copper 
is required or if rating is higher 
than A-la, authority must be ob- 
tained from Washington. 

In connection with the assist- 

Operators of motor repair and 
industrial service organizations 
needing detailed information on 
the filling out of priority forms 
are invited to write National In- 
dustrial Service Assn., 420 Lex- 
ington Avenue, New York, N. Y. 

ance received from the War Pro- 
duction Board, we in the Service 
Industry should and must cooper- 
ate in several ways. 

First, we must assemble and 
maintain the necessary records 
of (a) sales by preference ratings 
received from our customers; (b) 
inventories of materials, parts and 
supplies by important designated 
classifications; (c) quantities of 
the various materials used in the 
past; and (d) estimates of such 
materials required in future 
periods for which priority assist- 
ance is desired. 

Second, we must reduce and 
maintain our inventories at the 
lowest practicable working mini- 
mums. 

Third, we must turn in scrap 
materials, particularly copper and 
steel promptly. 

Fourth, we must give preference 
to the repair and maintenance of 
electrical equipment essential to 
the war effort. 

Fifth, many firms and indus- 
tries have been compelled under 
the urgency of the war program to 
give up their regular line of busi- 
ness and convert to war produc- 
tion. We in the service industry 
are regularly engaged in and have 
already at hand the full facilities 
for a line of work vital to the 
whole war effort. We can indeed 
take pride in the part our shops 
are permitted to play. However, 
in view of the vast amount of work 
to be done with limited amounts 
of material and manpower, it is 
most essential that we step up our 
shop efficiency to the highest pos- 
sible point. 

It is too early to know to what 
extent the new Controlled Mate- 
rials Plan (CMP) will affect the 
priority procedures in connection 
with the electric motor repair 
shops. From all present indica- 
tions there will be no change for 
such shops before April 1, 1943. 
However, we are now assured by 
the WPB that the necessary new 
procedures will eventually be set 
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up under the CMP to provide nec- 
essary priority and allocation as- 
sistance to service firms doing es- 
sential repair and maintenance 
work who follow those detailed 
regulations. The War Coordina- 
tion Committee of the National 
Industrial Service Association 
will continue to watch develop- 
ments closely and to cooperate 
with the WPB in applying any re- 
quired changes in priority proce- 
dures eventually demanded by the 
Controlled Materials Plan. 

Regulations Change Rapidly 

One of the principal difficulties 
of the motor repair shops of the 
country has been to keep posted 
on the rapidly changing rules and 
regulations affecting them and the 
means of obtaining material. The 
NISA found that even its monthly 
bulletin was not enough to keep 
members up to date. The policy 
was therefore adopted of having 
a staff member make sufficiently 
frequent trips to Washington to 
not only keep abreast of what has 
been done, but also to keep posted 
on what is in contemplation by 
Washington agencies that would 
affect this business; and to issue 
bulletins to the members as often 
as seemed necessary. Every time 
a new form is issued that the 
motor repair shops are to use, a 
complete set of instructions on its 
use are sent to the members. 
Then, too, we now have the OPA, 
and interpretations of their regu- 
lations are also of interest to this 
industry. 

Nothing would please the NISA 
more than to be able to send its 
bulletins to all the repair shops in 
the country. To do so, however, 
would make the dues more than 
many of its members can pay. 
NISA has therefore decided to 
keep down dues and assessments 
to its rapidly growing member- 
ship and to do what it can to gen- 
erally familiarize non-members 
with WPB procedures applicable 
to firms engaged in the service in- 
dustry through articles such as 
this in the trade press; and fur- 
ther, to invite service firms gen- 
erally to share in the costs and 
benefits of the Association’s 
work. 
Someone has figured that on a 

mere forty hour per week basis, 
a motor repair shop can put 
NISA to work for it at a rate of 
1 cent to 3 cents per hour. It is 
hardly worth trying to struggle 
along without the assistance 
which is available at such an eco- 
nomical cost! 



«Conservation--Curtailment”’ 

-—WUtility Operating Slogan“ 

UR company initiated its con- 
servation program on_ the 

premise that what we have must 
last for the duration and adopted 
as the slogan for the year “Conser- 
vation—Conversion—-Curtailment”’. 
It is now realized that we cannot 
even hope to continue on the basis 
that “what we have must last’, for 
some of the material and equip- 
ment which we now have may, in 
all probability, go to help fill de- 
fense needs. 

In serving our customers three 
items are essential—equipment, 
material, manpower. Therefore, 
conservation of either or all of 
these must of necessity affect our 
service and consideration of any 
changes in standards of service 
must be based on the conservation 
of the three—equipment, material, 
manpower. 

Our major problem falls under 
the first group, equipment. Con- 
servation of automotive equip- 
ment because of the shortage of 
vital materials has probably af- 
fected service to a greater degree 
than either of the other two and 
will continue to affect it even 
more as tires, gasoline, and re- 
pair parts become more and more 
difficult to obtain. 

The drastic reduction in mil- 
eage which it was evident must 
be effected indicated that changes 
in our existing methods of opera- 
tion must be made. A consider- 
able reduction in mileage would, 
of course, result from our cur- 
tailed construction program but 
this reduction would not be suf- 
ficient to carry our equipment 
through. The problem then was 
to secure the necessary reduction 
in mileage with as little effect as 
possible upon the existing stan- 
dards of service. 

Bicycles Used Extensively 

The first step taken was the 
purchase of eighty-five bicycles. 
A few of the districts had for 
years been using bicycles for cus- 
tomer-service and meter reading 
and had demonstrated that such 

*Excerpted from a paper presented by J. S. 
Bourne and J. C. Richert, of Carolina Power & 
Light Company, Raleigh, N. C., before a recent 
meeting of the Engineering and Operations Sec- 
tion of the Southeastern Electric Exchange. 
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use was practical. Before the bi- 
cycles were put in use, each dis- 
trict was visited by representa- 
tives from the general office, and 
the transportation problem was 
explained to the employees re- 
sponsible for the equipment. As 
a result of selling them the fact 
that conservation and curtailment 
is absolutely necessary, not as a 
matter of economy, but as another 
of our war-time obligations, the 
whole-hearted and enthusiastic 
cooperation of most employees has 
been evident. Monthly analyses 
have been made of reduction in 
mileage of automotive equipment, 
and by use of cyclometers a 
monthly check of bicycle usage 
has been possible. This is con- 
stantly kept before the employees 
who use the equipment by fur- 
nishing monthly reports, by pub- 
licity in the company magazine, 
and by discussion at employee 
meetings such as conferences of 
foremen, local representatives, 
and managers. 

The second critical item affect- 
ing standards of service is the 
shortage of the material used di- 
rectly in furnishing service. Since 
the use of material for line con- 
struction is regulated by Order 
P-46, regardless of how much the 
curtailment of its use may affect 
our standards there is nothing we 
can do about it other than make 
certain our customers understand 
why we are delayed or prevented 
from serving them, or why their 
voltage is not up to our past 
standards. 
We must be sure our would-be 

customers understand that we 
wish to serve them and that we 
are not using the war program as 
an alibi. Applicants should not 
be dismissed with the simple 
statement that we cannot serve 
them because of a government 
order. Those employees who con- 
tact prospective customers must 
take time to sell the applicant on 
the fact that the critical mate- 
rials are needed in the manufac- 
ture of equipment for our Army 
and Navy. This problem is of 
course becoming less acute since 
building construction has been 
halted. 
Long before the war and the 

departments. 

existing shortage of appliance re- 
pair parts, our company started 
a program of encouraging dealers 
to take over appliance repairs. In 
some districts, we have been suc- 
cessful in getting entirely out of 
refrigerator servicing and prac- 
tically out of all other appliance 
repair. We have done this by 
passing on our appliance service 
calls to reliable dealers or inde- 
pendent service men. This work 
has then been gradually absorbed 
by these other service organiza- 
tions until in a number of dis- 
tricts our customers now call them 
direct. We have used consider- 
able publicity in the newspapers 
and, when necessary, have helped 
the dealers set up their service 

Frankly, however, the problem 
is not yet solved. In recent 
months many of the dealers’ serv- 
ice men have left for defense jobs 
or have been called to military 
service and in a number of towns 
the tables have turned completely. 
Customers who cannot get service 
from other sources are looking to 
us to keep their appliances oper- 
ating. With the handicap of op- 
erating under Order L-63 and the 
other difficulties of obtaining re- 
pair parts, along with shortage of 
skilled manpower, it will not be 
possible for us to give our cus- 
tomers the same standard of ap- 
pliance service. Apparently the 
best solution is to continue our 
efforts in developing dealers 
service organizations, transfer- 
ring as much as possible of this 
work to them. 

Preventive Maintenance Plan 

In a further effort to make 
every skilled man-hour produc- 
tive, we started in January a plan- 
ned program of preventive 
maintenance. Inspectors have 
been assigned definite territories 
and a pole-to-pole inspection of 
our distribution system is now 
nearly complete. The inspections 
have been made by supervisors or 
foremen working in other than 
their own districts. In making 
these inspections, attention has 
been given primarily to hazards 
or potential hazards, items of pre- 
ventive maintenance, and items 
requiring the use of little if any 
critical material. We are attempt- 
ing to bring our system up to A-1 
condition while skilled man-hours 
and material (even though limit- 
ed) are available. The inspector, 
from his field notes, prepares 

(Continued on page 51) 
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Effective maintenance of elec- 
trical equipment begins with prop- 
er applications and correct instal- 
lation. Manufacturers’ bulletins 
describing specific items of equip- 
ment are usually the best guides 
to proper application. The Nation- 
al Electrical Code is the accepted 
standard for safe installation. 

The purpose of maintenance 
is to prevent the occurrence of 
trouble in electrical equipment. 
This is best accomplished by pre- 
paring a regular maintenance 
schedule, covering all equipment, 
and following it closely. 

The following paragraphs pro- 
vide a general guide for the main- 
tenance of electrical equipment. 
More frequent inspections may be 
required for equipment in dirty or 
damp locations, or for equipment 
subjected to severe loading condi- 
tions. Wherever possible, obtain 
the specific maintenance instruc- 
tion sheets accompanying each 
piece of equipment and follow their 
recommendations. 

SUBSTATION EQUIPMENT 

Transformers 

Test temperatures of transform- 
ers operating at full load at least 
once a month. Oil temperature of 
oil-immersed  self-cooled__trans- 
formers should never exceed 90 
Centigrade and such transform- 
ers should not be permitted to op- 
erate for long periods of time 
above 80 Centigrade. 

Check oil level in transformers 
every three months and replace 
leakage and evaporation loss. In- 
spect for oil leaks in transformer 
tanks. Check ground lug and 
ground circuit. 

Condition of transformer oil 
should be tested at least once each 
year. If the dielectric strength is 
less than 18 kv, oil should be re- 
conditioned. New oil should be 
tested before being placed in 
transformer and should have a 
dielectric strength of at least 
18 kv. 

Lightning Arresters 

Inspect all lightning arrester 
connections in early spring just 
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Hectrical Maintenance Guide 

Proper maintenance of electrical 

equipment will accomplish safety 

to persons and reduce losses in 

wages, operating costs, property, 

and production. 

before lightning season and every 
other month during summer. Meas- 
ure ground resistance just before 
lightning season begins; if it ex- 
ceeds five ohms, make necessary 
improvements to lower it to five 
ohms or less. Never run ground 
wire through iron or steel pipe for 
protection against mechanical in- 
jury unless wire and pipe are bond- 
ed together. 

WIRING 

Wires and Cables 

Wiring systems subjected to vi- 
bration should be inspected month- 
ly. All mechanical connections 
such as locknuts, bushings, etc., 
should be tightened. Bond wires 
and ground connections should be 
checked. Check system to make 
certain that no hazards have de- 
veloped since last inspection such 
as oil or water leaks near race- 
ways, steam pipes installed near 
cables or raceways, high tempera- 
ture conditions developed in vaults 
or special rooms, etc. Examine all 
wiring in switch boxes, motor con- 
nections, etc., for possible me- 
chanical injury. Where vibration is 
not present, this inspection should 
be made annually. 
Examine drop cords and port- 

able cables every three months 
when in regular use. Repair any 
damage or severe wear such as 
found at point where wire enters 
lamp sockets, plugs, and portable 
appliances. Keep extension cords 
away from radiators, steam pipes, 
nails, hooks, and other metal ob- 
jects. Keep rubber cords out of 
sunshine as much as possible and 
free of oil, grease and chemicals. 
Keep lamp guards in place. 

Switch Boxes, Panel Boxes, Etc. 

Inspect all metal boxes of the 
wiring system monthly. (In loca- 
tions that are particularly dusty, 
boxes should be cleaned out week- 

ly.) Make certain that all covers 
fit tightly and are in place; keep 
all unused “knockout” holes plug- 
ged tightly. Bond wires and 
ground connections should be 
checked. 

Fuses and Switches 

Inspect all fuses twice each 
year to ascertain that circuits are 
not overfused. Keep fuse clips 
clean and tight and check all con- 
nections to prevent overheating. 
Inspect closely for any evidence 
of overheating as a result of high 
resistance contacts or overloads. 
Examine refillable fuses, replac- 
ing charred cases, making certain 
that cases are refilled with links 
of proper rating, and that fuses 
are assembled tightly. 

Inspect switches at same time 
fuses are checked. Inspect closely 
for evidence of overheating as a 
result of high resistance contacts 
or overloads. Check operation of 
“quick-break” features, etc. 

LIGHTING EQUIPMENT 

Need for Regular Maintenance 

Lack of maintenance of lighting 
equipment may reduce available 
light by as much as 50 per cent 
or more. This loss represents a 
loss in investment, increased op- 
erating expense, and may cause 
accidents and production loss. 
Type of maintenance schedule 
needed will vary widely with type 
of plant and size of installation 
but it should include the following 
five-point program: 

1. Provide easy access to all 
luminaires. 

2. Clean luminaires regularly 
with soap and water. 

3. Replace lamp outages, 
4. Paint walls and ceiling light 

colors and keep them light. 
5. Maintain rated voltage at 

luminaires. 

CONTROL EQUIPMENT 

Keep Equipment Clean 

In dusty locations, clean and 
blow out all starting switches, 
compensators, controllers, and air 
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circuit breakers at least weekly. 
Do not allow dust or dirt to ac- 
cumulate on high voltage bushings 
or terminals. Do not permit an 
accumulation of dirt, oil, grease 
or water on the operating parts of 
control equipment. In damp or cor- 
rosive atmospheres, paint control 
parts quarterly or semiannually. 
In clean locations quarterly or 
semiannual cleanings will suffice. 

Check Mechanical Conditions 

The mechanical condition of 
all control equipment should be 
checked weekly if subject to vibra- 
tion or monthly otherwise. Tight- 
en all nuts and screws; examine 
electrical and mechanical connec- 
tions on both panels and resistors. 
Check condition of “pigtail” con- 
nections closely —especially in 
corrosive atmosphere. Replace any 
damaged or worn parts, and in- 
spect condition of magnet contact 
surfaces. See that control mechan- 
ism operates freely and oil or 
grease if necessary. Do not lubri- 
cate contact surfaces! Check op- 
eration of mechanical or electrical 
interlock devices. 

Maintain Contacts 

Control equipment subject to se- 
vere operating conditions should 
have contacts inspected weekly. A 
monthly check is sufficient for 
average operating conditions. Ad- 
just, file clean, or renew contactor 
tips if badly worn or burned. (Or- 
dinary roughening of contact tips 
due to arcing need not be serviced 
but large projections should be 
removed with a file. If there is 
evidence of overheating, oxide sur- 
face should be removed by a few 
strokes with a file.) Examine 
closely for any high resistance 
joints in contactor circuit. (A new 
combination a-c/d-c millivoltmeter 
is available for checking resist- 
ance of bolted joints and contact 
surfaces.) Do not lubricate contact 
surfaces. 

Check Oil Condition 

Make semiannual inspection of 
oil level, and condition in starting 
compensators, oil switches and cir- 
cuit breakers. Replace leakage and 
evaporation loss; replace oil if 
dirty or gummy. (In dirty or damp 
locations, inspect oil level and con- 
dition quarterly or monthly ac- 
cording to severity of conditions.) 

Test Overload Devices 

Circuit breaker tripping points 
should be checked monthly. Re- 

place dashpot oil if thick and gum- 
my. Keep orifices in plunger clear. 
Keep leather bellows soft and pli- 
able with neat’s foot oil. Be sure 
that heater coils for thermal over- 
load relays are the correct size. 
Check overload relay _ settings 
every six months. 

MOTORS 

Follow Specific Instructions 

Wherever specific maintenance 
instructions for a particular mo- 
tor are available, they should be 
followed closely. In the absence 
of such specific instructions, the 
following periodic checks should 
be made. These are based on aver- 
age conditions with regard to se- 
verity of duty and dirtiness of lo- 
cation. The frequency of the in- 
spections can be varied to suit 
actual plant conditions. 

Weekly Inspections and Operations 

1. Examine commutator and 
brushes. 

2. Check oil level in bearings 
but do not over-lubricate. 

8. See that oil rings turn with 
shaft, and note any excessive end 
play in shaft. 

4. See that shaft is free of oil 
and grease from bearings. 

5. Examine starter, switch, 
fuses, and other controls, as well 
as ground connection and motor 
leads. 

6. Open-type motors in dusty 
locations should be blown out 
thoroughly. 

7. Check air gap between rotor 
and stator. The difference in 
width of gap around circumfer- 
ence will indicate extent of wear 
on bearings. This check should 
be made weekly on motors operat- 
ing with excessive belt tension; 
otherwise check air gap semian- 
nually. 

8. Start motor and see that it is 
brought up to speed in normal 
time. 

9. Check motor and bearing 
temperature under actual load con- 
ditions by feeling with hand. 

Semiannual Inspections and 
Operations 

1. Clean motor thoroughly, 
blowing out dirt from windings 
and wipe commutator and brushes. 

2. Inspect commutator clamping 
ring. 

8. Check brushes and renew any 
that are more than half worn. 

4,.Examine brush holders and 
clean them if dirty. Make sure 
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that brushes ride free in holders. 
5. Check brush pressure. 
6. Check brush position. 
7. Drain, wash out, and renew 

oil in sleeve bearings. 
8. Check grease in ball or rol- 

ler bearings. 
9. Check operating speed or 

speeds. 
10. See that end play of shaft is 

normal. 
11. Inspect and tighten connec- 

tions on motor and control. 
12. Check current input and 

compare with normal. 
13. Run motor and examine 

drive critically for smooth run- 
ning, absence of vibration, worn 
gears, chains, or belts. 

14, Check motor foot bolts, end- 
shield bolts, pulley, coupling, gear 
and journal setscrews, and keys. 

15. See that all motor covers, 
belt and gear guards are in good 
order, in place, and securely fast- 
ened. 

Annual Inspections and Operations 

1. Clean out and renew grease 
in ball or roller bearing housings. 

2. Test insulation by megger. 
8. Clean out magnetic dirt that 

may be hanging on poles. 
4. Check clearance between 

shaft and journal boxes of sleeve- 
bearing motors, to prevent opera- 
tion with worn bearings. 

5. Clean out undercut slots in 
commutator. 

6. Examine connections of com- 
mutator and armature coils. 

7. Inspect armature bands. 

Complete Overhauls 

Motors should generally be given 
an overhauling at intervals of five 
years or so, normally, or, if the 
service is more severe, more fre- 
quently. Such a practice is bene- 
ficial in avoiding breakdowns and 
in extending the useful life of the 
equipment. 

ARC WELDING SETS 

Special Considerations 

The general maintenance sched- 
ule relating to motors and motor 
controls will apply generally to 
arc welding sets. Ground connec- 
tions should be checked periodical- 
ly. Condition of cable leads should 
be inspected frequently to prevent 
flow of short circuit current which 
may load generator over a long 
period of time. Proper ventilation 
should be provided, and machines 
operated outdoors should not be 
covered with tarpaulins in such a 
way as to impede ventilation. 
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Aeceurate Inventory Reeording 

For Eleetrieal Business 

N A PREVIOUS article, we dis- 
cussed the valuation of inven- 

tory. (See ELECTRICAL SOUTH, May 
1942, page 31.) In this article, we 
take up the other phase, the re- 
cording of inventory, outlining the 
fundamentals of a system, simple 
and practical. Electrical contrac- 
tors who follow the routine sug- 
gested here, which is based upon 
an extensive field study, will find 
that it provides a short-cut to in- 
ventory accuracy and economy, 
also minimizes inventory loss. 

From the standpoint of clerical 
recording, there are 3 types of in- 
ventory: physical, estimated, and 
perpetual. 

Physical and estimated inven- 
tory are essential to the efficient 
management of a retail business. 
Perpetual inventory is too involv- 
ed for the average electrical deal- 
er or contractor, unless he han- 
dles large unit value items or pro- 
ducts, such as motors, the move- 
ment of which requires compara- 
tively few recordings. 

Where the contractor sells small 
appliances and related lines, he 
should use stock control but per- 
petual inventory is not necessar- 
ily a “must”. Stock control is not 
perpetual inventory, as many elec- 
trical contractors and dealers ima- 
gine, because it shows only the 
stock on hand per individual item, 
whereas, perpetual inventory 
keeps a running balance of total 
stock in dollars and sometimes the 
margin made on total sales from 
day to day. The contractor who 
uses physical and estimated in- 
ventory methods intelligently, plus 
stock control, should have no dif- 
ficulty with this important factor 
in business management. 

The physical inventory provides 
the recording problem because it 
requires considerable clerical 
work. The estimated inventory 
is just an estimate based upon past 
experience figures and it is com- 
puted to make possible the month- | 
ly profit and loss statement, a 
business chore that must be spliced 
into the contractor’s operating 
routine today if he expects to do 
an all-out managerial job. Taking 
a physical inventory monthly 
takes too much time, hence, the 
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By Arthur Roberts 

estimated inventory is used, the 
figures eventually brought into 
line with physical tabulations. 
However, the estimated inventory 
is not a substitute for the phy- 
sical inventory and is seldom en- 
tered in the books. 

Our experience shows that there 
is too large an element of esti- 
mate in the inventories taken by 
electrical contractors and dealers 
today and the situation demands 
greater accuracy. In some cases 
reviewed, contractors and dealers 
have instituted stock control sys- 
tems based upon estimates. Stock 
control cards must be opened with 
accurate inventory figures based 
upon a physical check and adust- 
ed periodically, otherwise, they are 
of little value. 

Result of Survey 

In checking the inventory prac- 
tises of 103 contractors, we find 
that 10 per cent take physical in- 
ventory every 3 or 4 months, 25 
per cent, semi-annually, and 65 
per cent annually. Ninety per 
cent, if our findings are any cri- 
terion, are taking big chances with 
business safety today, although in 
normal times, these contractors 
may have gotten by with physical 

inventories taken only once yearly. 
From now on, a physical inven- 

tory should be taken at least 
every 4 months and the estimated 
inventory figure and stock con- 
trol cards made to agree with this 
actual count. This is an added 
burden but these times are bur- 
densome and electrical contrac- 
tors and dealers must pay the toll 
with other business men if they 
expect to maintain reasonable 
profits. 

Recommended Inventory System 

Inasmuch as the physical inven- 
tory should be taken at cost or 
market, whichever is lower, and 
not at retail prices, the main prob- 
lem is to simplify the means by 
which cost or market prices are 
listed. If you must refer to in- 
voices or stock control cards to 
cost each item at inventory time, 
it will be a tedious, expensive job. 
The solution is to mark all items 
with cost prices at receipt, using a 
code. If you do not use this sys- 
tem, start now so that you will be 
all set when next inventory time 
rolls around. 

Some contractors and dealers 
keep price books in which cost 
and retail prices are entered and 
changed when necessary. This 
book is used to value inventory, 

Location Sheet 3 | 

Counted Checked by 

This location sheet is a convenient form for listing merchandise and 
supplies according to their location. The sheet includes space for name 
of item, quantity, descriptive information, cost and retail price.  |n- 
formation from these sheets is used for the recaps on inventory records 
shown on next page. This sheet can be expanded for longer lists. 
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Department Itens Cost Retail . Over Short Books 

¢ 

The inventory record form shown be- 
low is recapped from the location 
sheets. For example, if one copy of 
the location sheet covered items in 
Window No. 1, their cost and retail 
totals would be transferred to the cor- 
responding line on the form below. 
The listing at the bottom of the form 
supplies important information such 
as shortage, overage, the average 
mark-up and the budgeted mark-up 
permitted under ceilings. The record 
at the left is used for a_ business 
which is departmentized. The infor- 
mation is recapped from location 
sheets compiled by departments. The 
difference between the “Books” col- 
umn and “Cost” column represents 

overage or shortage. 

Inventory Record 

Location 

but the code costing system is a 
simpler procedure for the contrac- 
tor or dealer, and equally accur- 
ate. The code cost is entered on 
the price tag when it is made out. 

Another big time-saver is to 
take inventory by location or de- 
partment. Our field studies indi- 
cate that only 20 per cent of con- 
tractors or dealers do this, yet, it 
saves much time in the taking of 
inventory and assures greater ac- 
curacy. Every inventory count 
must be re-checked, sometimes 
discrepancies require many re- 
checks. Recording inventory by 
location or department facilitates 
re-checking. For this purpose, 
the following will prove helpful: 
(1) Location sheet. (2) Inventory 
record. A recapitulation of loca- 
tion sheets. May be locked in a 
loose-leaf binder but preferably 
abound book. This form is for the 
use of contractors or dealers who 
do not departmentize. (3) Inven- 
tory record. Recapitulation of lo- 
location or department facilitates 
dealers or contractors who do de- 
partmentize, 
Form No. 1 tells where the 

goods are located, whether in show 
windows, stockroom, warehouse, 
on display tables, ete. Windows, 
tables, etc., may be numbered for 
further ease of identification. 
Make out a separate sheet for each 
location. 
Form No. 2 is a recap of all 

Form No. 1 sheets, showing a com- 
posite listing of locations and in- 
ventory count in items and cost 
prices. If you have not depart- 
mentized up to now, use this form 
and then start to departmentize, 
if you handle varied lines, so that 
you can recap your inventory on 
Form No. 3 when you next make a 

Window #1 
Window #2 
Display table #1 
Display teble #2 
Counter 
Wall shelves—left 
Wall shelves—right 
Repair department 
Stockroom 
Basement 
Warehouse 
Garage 

Totals 

Inventory cost 
Book figure 

Average mark-up 
Budgeted mark-up 

Was inventory difference traced? 

Shortage 
Overage 

Explein difference 

Late 

physical count of stock. To get 
full value out of records, the con- 
tractor or dealer should depart- 
mentize and our experience indi- 
cates that only 20 per cent show 
departmental profits, a weakness 
that must be eliminated if the 
members of this industry are to at- 
tain managerial standards ex- 
ceeding past performance, and so 
necessary at a time like the pres- 
ent. 
We suggest that you read the 

article on pro-rating overhead ex- 
pense in the January 1942 issue of 
ELECTRICAL SOUTH, which details 
the method of allocating overhead 
in establishments where the own- 
ers departmentize. By means of 
departmentization, the contractor 
or dealer can trace back overages 
and shortages between inventory 
count and book value as well as 
earmarking the profit per depart- 
ment. 

It is of little use to find that 
your inventory varies from your 
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book figures if you cannot deter- 
mine the cause. When you run 
your business as one unit instead 
of as so many departments, you 
make it difficult, often impos- 
sible, to check back on discrep- 
ancies, This is something you can- 
not put into effect at inventory- 
closing time. It must be done at 
the beginning of an inventory 
period. 

If you departmentize, recap on 
Form No. 3, according to depart- 
ments, showing overages and 
shortages per department. If dif- 
ferences are great, check back to 
see if you have inventories accur- 
ately. If differences appear, then 
check back further by means of 
your sales sheets, purchase re- 
cords, job tickets and other re- 
cording data, in order to trace 
substantial discrepancies. 

If your records from receipt of 
goods to sale or installation are 
adequate, you can usually trace 

(Continued on page 56) 
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hange Surlace Unit Service 

HIS discussion of the more 
common service adjustments 

on electric range surface units is 
the first of a series of such arti- 
cles designed to provide helpful 
service information. Through the 
use of photographs and a mini- 
mum of text, it is hoped that 
these articles will be particularly 
useful to the busy general service 
man who is called upon to service 
a wide range of appliances. 

Following articles will discuss, 
in a similar way, the service ad- 
justments on range ovens and 
cookers, water heaters, refrigera- 
tors, home laundry equipment and 
various other small domestic ap- 
pliances. 

Of course, it won’t be practical 
to cover in such a picture series, 
the large and small appliances of 
every manufacturer. However, it 
will be found that while the serv- 
ice details will vary for different 
manufacturers’ models, the basic 
principles remain more or less the 
same. 
Ordinarily, the editors of 

ELECTRICAL SOUTH would strongly 
recommend that service work on 
any specific appliance be attempt- 
ed only when the service man has 
complete service instructions be- 
fore him. Present conditions, 
however, are such that service men 
everywhere will soon be called 
upon for more service than they 

can probably render. To the limi- 
tation in service personnel will be 
added the difficulty of obtaining 
repair parts so that considerable 
ingenuity will be required. With 

the view that a little information 
is better than none, this series of 
service articles is presented. 
Many appliance manufacturers 

are willing now to supply service 
manuals and data to any establish- 
ed appliance service firm. Service 
men are invited also to write the 
editors of ELECTRICAL SOUTH when- 
ever information is needed on some 
specific service problem — every 
effort will be made to supply the 
needed information. 

These photographs refer to the more common service 
adjustments on surface units used on ranges manufac- 
tured by General Electric Company. The principles 
illustrated will be applicable generally to other types of 
surface units. (1) In this 1937 Calrod surface unit, 
notice that the unit terminals extend immediately below 
the heating coils and enter a black rectangular-shaped 
terminal block. (2) In the typical surface unit manu- 
factured in 1938, the terminals are covered at the point 

of entrance to the terminal block with bell-shaped metal 
drip-protectors. In both cases, the correct distance be- 
tween the unit spider and the terminal block is no guar- 
antee that the unit coils will be level. Improper in- 
sertion or loosening of the coil terminals may result 
in an uneven surface with the result that cooking uten- 
sils will make poor contact with the coil surface. (3) 
In the case of the 1937 unit, this condition is remedied 
by loosening the four screws in the terminal block. Next, 
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resting the unit coils on a flat surface, and by placing 
the hand on top, push the unit coils up into the coil 
support or spider, and the terminals into the terminal 
block until the coils are level. Then tighten the four 
screws and replace the unit in the cooking top opening. 
(4) The same general operation is required to correct 
this condition when it is found on units manufactured 
during 1938 or 1939. However, in the case of these 
units, loosen the four terminal screws “A” and the 
clamping screw “B’’, and then push down the block 
until the bell-shaped drip protectors are flush against 

condition, loosen this screw and move the unit pan sup- 
port down, then tighten the terminal screw which holds 
the ground wire and the pan support. (6) Occasionally 
it is necessary to service the unit terminal block itself. 
Ordinarily, this will present no difficulty but in some 
blocks, the two center terminals are joined by inserting 
a metal strip or jumper. It is most important that this 
jumper be replaced in order that the unit coil terminals 
will both be connected to the neutral wire. The terminal 
block includes a panel for the ground connection wire 
which is brought up through the bottom section and 
formed around the ground connection screw—the same 
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the top of the terminal block. When this has been done, 
tighten the four screws “A” and screw “B”. (5) The 
1938 and 1939 units are equipped with removable pans. 
These are held in position beneath the unit coils by 
means of a unit pan support which also serves as a 
ground connection between the unit coils and the termi- 
nal block. The lip on each pan fits into the support 
slot when the pans are properly inserted. If the ground 
screw has become loose, and the pan support is raised 
above the terminal block, it may become difficult to 
remove the reflector pans for cleaning. To correct the 

| 8 

screw that holds the unit pan support. Always make 
certain that the other end of the ground wire is firmly 
attached to the range frame. (7) Grease is the most 
serious enemy of the terminal block, and housewives 
should be cautioned against careless cooking habits which 
permit spill-overs. If large quantities of fats are allowed 
to run down into the terminal blocks, electrical paths 
may be formed between hot lines, or to ground, and the 
generation of heat will eventually cause failure of the 
unit terminal block. (8) The Calrod surface unit pro- 
duced during 1940, 1941, and 1942, is somewhat dif- 
ferent in design. The heating unit coils are clinched 



to the unit spider, and it is necessary to firmly fix these 
in the spiders at the factory to keep them level. How- 
ever, some of these coils break loose from the spider, 
usually because of extended operation at high heat. (9) 
Generally it is possible to fix the unit by forcing the 
edges of the spider slots towards the coils. To do this, 
the unit should be removed from the cooking top and 
the spider placed downward on a flat metal surface. A 
blunt, round-edged tool should be inserted between the 
unit coils and struck sharply with a hammer. (10) 
Where the spider has warped, the coils can be loosened 

by loosening the screws holding the leads to the termi- 
nals. It is now possible to remove the unit coils from 
the ring. To do this, the ring should be grasped at 
the front and lifted as high as possible without bending 
the hinge. The outer ends of each of the three spider 
arms pass through slots in the side of the ring and are 
held in position by forming the lower metal strip in- 
ward. To remove the spider, grasp the formed portion 
of the ring with wide-jawed pliers and bend it out until 
it is flush with the vertical section of the ring. When 
this has been done in all three places, the spider will be 

- 

and the spider straightened in a vice as shown here 
before the coils are restaked or clinched. In cases where 
these conditions can’t be corrected, the unit coil and 
spider assembly should be taken out and sent to the 
factory for repairs. The ring, terminal block and me- 
dallion should be left with the customer and reinstalled 
on the repaired exchange assembly. (11) To remove the 
entire unit, first be certain that the range is disconnected 
from the power supply. Lift the unit at the front and 
remove the drip pan by lifting it up and out of the 
cooking top opening. Next take off the terminal block 

free from the ring. (12) Before returning the unit, re- 
move the medallion, which is attached to the spider by 
means of three ears. Straighten these, and rotate the 
medallion counter-clockwise. Be careful not to bend the 
ears too much, otherwise they may break. (13) Most 
standard units have one end of the hinge fastened to 
the drip shield. It will be necessary to remove the cotter 
key from the hinge stirrup before the coil assembly can 
be lifted away from the range. If it should be necessary 
to replace a coil assembly not having a hinge, with one 

(Continued on page 53) 
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The Four-Lamp Ballast 

And How It Operates 

By J. H. Campbell* 

HE RECENTLY announced 
“Forlamp” circuit for oper- 

ating 100-watt lamps has some eco- 
nomic advantages over the well- 
known “Tulamp” system. Because 
the new circuit involves several 
changes in lamp and ballast oper- 
ation, this article will discuss some 
of the various technical phases so 
that lighting men, contractors and 
users can obtain the most satis- 
factory installation and perform- 
ance (see Table I). 

The circuit shown in Fig. 1 is 
the schematic diagram to indicate 
the parts required and the method 
of connecting the Mazda F lamps 
in the circuit. 
Two lamps are connected in 

series on each leg of the ballast, 
each pair of lamps starting inde- 
pendently, but with lamps in 
series, each starts in relation or 
sequence with its partner. The 
steps in the sequence are reviewed 
in Fig. 4. When both lamps have 
started, they, of course, operate 
in series and each receives the 
same current. This method of 
starting applies to both branches 
of the circuit, but one branch is 
not dependent upon the other in 
starting or operating. 

Sequence Operation 

A question frequently asked is 
“Why a voltage range of 250 to 
280 for the “Forlamp” ballast 
when, 220-, 230-, and 240-volt cir- 
cuftS*are- much more common?” 

The answer lies in the fact that 

*Mr. Campbell is in the Nela Park Engineer- 
ing Department of General Electric Company. 
He developed the basic idea of the new 
“sequence starting circuit.” 

two 100-watt lamps operating in 
series require 145 volts across the 
lamps. In addition the ballast ab- 
sorbs voltage and this acts some- 
what like a governor or flywheel 
to absorb variations in line volt- 
age, with the result that if the 
ballast voltage is not high enough, 
line variations are transmitted to 
the lamps; the lamp current and 
wattage vary adversely and the 
are is not properly stabilized. This 
is often referred to as regulation. 

On the lag circuit—with induc- 
tive windings only—it has been 
found that 250 volts is the mini- 
mum value for satisfactory regula- 
tion and for acceptable cathode pre- 
heating. On the lead circuit which 
has a condenser in series with the 
ballast windings, the action of the 
condenser more than offsets the 
voltage expended in magnetizing 
the choke, with the result that 
lower ballast voltage will suffice on 
the lead circuit. As a matter of 
fact two 100-watt lamps in series 
could be designed for voltages as 
low as 208 volts. But when lag 
and lead circuits are combined the 
higher voltage is necessary.” It is 
not advisable to separate the lag 

— Be of n 
TABLE 1 828 2888 2. 

Osgs Maas “ae Abe 1-1) am 
3 : 4 

Copper in Lbs. 2.85 5.40 47.5 
Iron.in Lbs . . 9.27 19.18 51.5 
Aluminum in Lbs. .35 -70 50.0 
Watts Loss . . 36 WZ 50.0 
Initial Cost $12.00 $24.00 50.0 

and lead portion of the ballast for 
two separate voltages as either 
circuit alone would be low in power 
factor and would give no strobosco- 
pic correction. The 265-volt center 
was chosen since some of the largest 
industrial plants where saving in 
critical materials is most, import- 
ant, have installed a “load center” 
distribution system which pro- 
vides for a phase voltage of 265. 

Figures 2 and 3 show regulation 
curves over a plus or minus 10 per 
cent line voltage variation for both 
the lag and lead circuit of the 
“Forlamp” ballast. Note that the 
regulation in both lamp watts and 
current is better on the lead branch 
of the circuit than on the lag 
branch. This is true of any split- 
phase ballast, since a choke and ca- 
pacitor in series tend to supply 
constant current over a wide volt- 
age range. The lead leg of the 
“Forlamp” ballast provides the 
same regulation as the standard 
“Tulamp” ballast over the entire 
line voltage of plus or minus 10 
per cent and the lag regulation is 
the same for the two ballasts over 
the recommended range of plus 
or minus 6 per cent. However, 
beyond this point the lag side of 
the “Forlamp” circuit is somewhat 
more critical than the correspond- 
ing side of the “Tulamp.” Tests 
indicate that the No. 59G265 ballast 
should not be used with step-up 
transformers where the primary 
voltage varies more than plus or 
minus 9 per cent. With the “load 
center” distribution system regu- 
lation is rather unimportant since a 

(Continued on page 30) 
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Fig. 2. Relation 
between lamp 
eurrent and volt- 
age for various 
per cent line volt- 
ages, and _ for 
both lead and lag 

lamps. 

Fig. 3. Relation 
between lamp 
wattage and volt- 
age for various 
per cent line volt- 
ages, and_ for 
both lead and lag 

lamps. 

HO 

(Continued from page 27) 
drop of less than 1 per cent between 
secondary of transformer and light- 
ing load is generally obtained. Also 
the voltage regulation on such sys- 
tems does not in general exceed 
plus or minus 3 per cent. 

Maintenance Factors 

In view of the fact that two 
lamps are operated in series it will 
probably be of advantage to users 
to replace two lamps at a time 
on each leg of the circuit. In doing 
this the maintenance problem be- 
comes much simpler since lamps 

30 

are always started out at zero life. 
In order to compensate for the few 
additional hours remaining in the 
one .operable lamp the customer 
might well group the lamps and 
use them in locations where they 
are easily replaced. Because both 
lamps on the circuit receive the 
same current and wave shape, in ad- 
dition to the same changes in line 
voltage and current, there is every 
indication that the life of the two 
lamps will be nearly the same. 
When the FS-64 starter is used 

and one lamp becomes deactivated, 
the switch naturally has a tendency 
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to interrupt the current in both 
lamps for a brief period which 
causes an intermittent blinking of 
the good lamp. Under these con- 
ditions the current through the 
are of the one remaining good lamp 
rises to a point which will even- 
tually shorten its life. Preliminary 
tests indicate that the manual reset 
FS-6NB Master No-Blink starter 
can be used with certain advanta- 
ges over the thermal-type starter 
in the series circuit. When this 
starter becomes available and test- 
ing has been completed, complete 
data will be provided. 
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Fig. 4. This series 
of four diagrams 
illustrate the vari- 
ous steps in the 
starting sequence 
with the  four- 
lamp ballast. On- 
ly two Jamps are 
shown because 
the same princi- 
ple applies to the 
other two also. 
One branch of 
the circuit as 
shown here is not 
dependent on the 
other in starting. 
When both lamps 
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The recommended starter for the 
“Forlamp” sequence circuit is the 
FS-64 since this starter is known 
to operate satisfactorily in this 
as well as the standard 100-watt 
circuits. 

The power factor of the lamps 
on this circuit is above 90 per cent 
and the line power factor varies 
between 95 and 100 per cent de- 
pending on the lamps and line 
voltage. 

The current wave form for both 

the lead and lag circuit of the 
“Forlamp” ballast is considered as 
good as any of the standard cir- 
cuits. The peak to R.M.S. ratio on 
the current wave is much lower 
than the allowable maximum accord- 
ing to E.T.L. specifications. 

Fixture Wiring Methods 

Since most plants using the “load 
center” distribution system are 
large, they generally require con- 
tinuous-row lighting. This greatly 
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simplifies the wiring in the 
“Forlamp” fixture because the bal- 
last can be placed in the channel 
between the two fixtures and all 
feed wires can be connected to the 
center sockets as shown in Fig. 5. 
Note when this system is used that 
two lag lamps and two lead lamps 
operate in their respective fixtures. 
This will not change the strobosco- 
pic correction for mounting heights 
above 20 feet since illumination at 
any point in the working level will 
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be supplied by a number of lamps. 
The Fig. 5 wiring diagram is ideal 
since the maintenance man can re- 
place any of the four lamps and 
switches from one position. 

If mounting heights of less than 
20 feet are used, it may be well to 
wire the fixtures so that a lag and 
lead lamp operate in each fixture. 
The diagram for this system is 
shown in Fig. 6. 

Where continuous-row lighting is 
not used and the fixtures are sep- 
arated, the ballast can be located 
in the center of the wireway and 
alternate lag and lead lamps placed 
in each fixture. The fact that the 
fixtures are separated brings up 

the question as to whether it is 
better to operate two fixtures from 
one ballast or separate the lag and 
lead circuits into two ballasts, one 
for each fixture. This system has 
obvious disadvantages since each 
unit would be a comparatively low 
power factor in itself, and, there- 
fore, would entail the use of alter- 
nate lead and lag ballasts to insure 
high power factor for the circuit. 
While this system would probably 
be followed religiously in most 
plants there is, of course, the pos- 
sibility of having complete circuits 
wired up with low power factor bal- 
lasts. Then if reflectors are to be 
placed on 10-foot centers, instead 

of in a continuous row, the strobo- 
scopic problem would still be en- 
countered regardless of whether 
ballast is in one unit or in two sep- 
arate units. 

Branch Circuit Switching 

In view of the fact that branch 
circuit lighting switches are rated 
for a maximum of 250 volts, it will 
be necessary to use the next highest 
rating. There are a number of 
large plants now using 254-,265- or 
277-volt circuits for lighting. 

(Methods of obtaining these 
voltages will be discussed in a 
following article in the January 
1943 issue of ELECTRICAL SOUTH.) 
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Fig. 5. (Above) 
For continuous 
row lighting, this 
method of wiring 
is preferred. This 
method places 
two lead lamps 
in one fixture and 
two lag lamps in 
the other opposite 
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with wiring in the 
channel between. 
The maintenance 
of lamps is sim- 
plified consider- 

ably. 

Fig. 6. (Left) If 
mounting heights 
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of less than 20 
feet are used, the 
circuit at the left 
should be used, 
since it puts a 
lead and a lag 
lamp in each fix- 
ture and improves 
stroboscopic e f - 

fect. 

ELECTRICAL SOUTH for DECEMBER, 1942 



PRACTICAL HELPS for the TRADE 

Contractor - Dealer - Motor Shop 

Lubrication for Sealed 

Unit Fan Bearings 

Cecil Price, refrigeration serv- 
ice manager for Miami Beach Elec- 
tric Company, Miami, Fla., has set 
up a “defense in depth” against a 
possible future shortage of re- 
placement parts. 
Among the ideas Price has filed 

away in his mental card index is 
a simple method for lubricating 
fan-shaft bearings in the sealed 
fan-and-motor assemblies built in- 
to some fan-cooled refrigerator 
models. If, as and when the man- 
ufacturer becomes unable to furn- 
ish the entire unit as replacement, 
Price is convinced that he still can 
put back on the job most fans 
which quit because they were oil- 
starved. 

Certain types of refrigerators, 
he explains, draw air through a 
grid. If the latter becomes clog- 
ged with dust, the fan has a tend- 
ency to overheat and run dry of 
oil. In such a case the factory- 
prescribed remedy is to install a 
replacement unit. 

But what if the dealer for any 
reason is unable to obtain a re- 
placement unit? In order to solve 

Mr. Price, of Miami Beach Electric 
+» conserves replacement units on 

older-model refrigerators by drill- 
ing fan-assembly housing to permit 
lubrication of fan-shaft housing. 

the problem that a situation of 
this kind would create, Price has 
experimented successfully with a 
means for introducing oil to a 
dry fan-shaft bearing. 

Using a small, offset portable 
electric drill, he bores a 14-inch 
hole through the housing near 
the flange at its fan end. He then 
can inject oil into the wick at 
the bearing. For this purpose, 
light-weight electric motor oil in 
a container with a handy nozzle 
attachment can be purchased at 
hardware or dime stores. Half 
the contents of an 8-oz. can is suf- 
ficient, says Price, to replace the 
original lubricant. 

After the wick has been satur- 
ated with oil, he closes the drilled 
hole with a self-threading screw, 
thus re-sealing the unit. 

New Motor Fitness 
Manual Available 

Motor fitness requirements is the 
subject of a new 40-page illustrated 
bulletin (GED-1017) recently is- 
sued by the General Electric Com- 
pany. Although primarily intended 
for plants converted to war produc- 
tion, the bulletin will prove valuable 
in all plants in which motors are 
widely used. 

The bulletin discusses the follow- 
ing subjects in a highly comprehen- 
sive and informative manner: how 
to get the most service out of old 
and new motors, “switching” mot- 
ors from one job to ancther, and 
equipping old machines with new 
motors. 

Also, selection and application of 
motors, various types of motor en- 
closures, secondary ratings of stan- 
dard integral-hp motors, ways to 
determine “flywheel effect,” motor 
maintenance, full load currents of 
motors, selection of a-c control, and 
the use of the hook-on voltammeter. 
A supplement explains how to save 
critical motor materials, including 
WPB recommendations, and infor- 
mation on the use of load-time- 
temperature charts. 
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Victory Pledge for 

Maintenance Engineers 

A voluntary conservation plan 
which can be a notable contribution 
to the Nation’s wartime effort has 
been announced as the Refrigera- 
tion and Air-Conditioning Indus- 
try’s “Program for Victory,” and 
already has the endorsement of 
twelve leading organizations in the 
industry. 

The program includes the follow- 
ing pledge for industrial mainte- 
nance engineers: 

(1) Keep machines running ef- 
ficiently and smoothly. Check per- 
formance. Conserve electricity, fuel 
and power. 

(2) Find all leaks and repair 
them as soon as possible. Be sure 
not to add refrigerant until leak is 
found and repaired. If necessary, 
remove refrigerant and transfer it 
to an approved container. Avoid 
purging to the air. Check shaft 
seal. Tighten gasket joints. 

(3) Check compressor oil level. 
Oil motor bearings and keep them 
oiled. 

(4) Keep motors operating effic- 
iently. Clean commutators and 
brushes. Replace badly worn bear- 
ings. 

(5) Check belt alignment and 
tension. Conserve rubber. 

(6) Blow off condenser surface 
on air cooled machines. Be sure 
that air supply is adequate. 

(7) Clean condensers on water- 
cooled machines. Be sure there is 
no partial stoppage. Be sure that 
the water valve is set to maintain 
economical condensing pressure. 
Clean regulating valve and strain- 
ers. 

(8) Check insulation for mois- 
ture, deterioration and tightness. 
Replace if defective. 

(9) Make certain that tools and 
equipment are in good order. Clean 
and check tool kit. 

(10) Check stock of parts, fit- 
tings and supplies. 

(11) Return empty refrigerant 
cylinders to suppliers without de- 
lay. 

(12) Give prompt service. Be 
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sure of the diagnosis of trouble. 
Avoid guesswork. Plan work to 
save time and tires. Concentrate 
effort. Avoid repeat calls. Study 
service manuals and information 
supplied by manufacturers. 

(13) Check expansion valve if 
crankcase runs cold. 

(14) Remove oil from rubber 
mounting blocks. 

(15) Clean evaporator surface. 
(16) Advertise and publicize my 

ability and desire to aid in the war- 
time program. 

(17) Instruct users in procedure 
in an emergency. 

Economies of the New 

Four-Lamp Ballast 

By R. D. Bradley 
Day-Brite Lighting, Inc. 

St. Louis, Mo. 

Correct application of the new 
four-lamp ballasts will result in 
material savings both in the invest- 
ment required per lamp and in 
strategic materials needed for the 
war effort. The two accompanying 
charts show the approximate sav- 
ings under the conditions indicated 
in the charts. 

Chart No. 1 may be used when 
discussing these installations with 
specifying engineers showing the 
actual pounds of material (cop- 
per and iron) which can be saved 
by using the four-lamp ballast as 
against a conventional two-lamp 
ballast hookup. The savings shown 
by this chart include the actual cop- 
per and iron necessary for the auto- 
transformers to convert the voltage 
from a standard 230-volt circuit to 
a 265-volt circuit so that the curves 
represent an actual net savings in 
material required, excepting for ad- 
ditional panelboards, etc. 

CHART NUMBER ONE 
30 VOLT TULAMP BALLASTS COMPARED WITH FOUR. WITH PAMELBOARD TYPE AUTOTRANSPORMER 

a a 
F MATERIAL SAVED 

This saving is not extremely 
great but will show that the usage 
of critical materials is less for the 
265-volt four-lamp ballast equip- 
ment. These curves represent ap- 
proximately a 35% savings in cop- 
per and a 37% savings in iron in 
ballast equipment alone. 

Chart No. 2 was drawn to show 
actual dollar savings in contractor’s 
costs of the new four-lamp 265- 
volt equipment as against a conven- 
tional two-lamp (either 115 or 230- 
volt) installation. In the curves 
shown on this chart, the cost of 
the auto-transformers necessary 
for conversion has been included so 
that the curves represent a net dif- 
ferential. The only additional cost 
would be for additional panel- 
boards or labor in conversion of 
the panelboard if necessary. 

It is to be noted that the curve 
for the No. 73G87 individual auto- 
transformer shows considerably lesg 
saving than for the 230-volt panel- 
type auto-transformer, as the dif- 
ferential in cost of these two auto- 
transformers, of course, is much in 
favor of the larger auto-transform- 
er. The conversion of a 115-volt 
system to a 265-volt system is only 
feasible with the larger size of 
auto-transformer which is listed 
only in 5, 10 or 15 kva ratings. 

Summarizing, it would appear 

CHART NUMBER TWO 
DOLLAR SAVINGS IN EQUIPMENT COST TULAMP CiIS OR 230-VOLT) COMPARED TO FOUR-LAMP 265-VOLT WITH AUTOTRANSFORMERS AS INDICATED 

wpa t + 

that the new 265-volt equipment 
has a very definite place economi- 
cally, as a very material saving is 
made in the purchase of the origi- 
nal equipment. In making recom- 
mendations for conversions of older 
installations, it should also be noted 
that when the branch circuits are 
converted from 115 to 265-volts, an 
increase in branch circuit capacity 
of 130% is obtained immediately. 
This undoubtedly would allow the 
customer to extend his branch cir- 
cuits to include a larger number of 
fixtures if desired. 

Application of Tapes 

To Insulate Motor Coils 

During the rewinding or repair- 
ing of motors, various types of in- 
sulating tapes are used in various 
widths and thicknesses to insulate 
the coils, cores, connections, etc. 
There are five major terms used 
for applying tapes and a proper 
understanding of their meaning 
and use will enable one to obtain 
maximum use of critical war ma- 
terials. These terms are “half- 
lapped” or “half-overlapped”; 
“spaced”; “edge-lapped”; “butt- 
ed”; and “triple-lapped.” These 
will be explained in detail. 

Half-Overlapped 

In an over-lapped application 
the trailing edge of each turn 
must be applied close to the center 
line of the preceding turn. A 
true half lap means that the trail- 
ing edge must not overlap the cen- 
ter line of the preceding turn, 
nor must there be more than 1/32- 
inch between the center line and 
trailing edge. 

It is important when using tape 
for major wall insulation that a 
close half over-lap be employed; 
as such taping is considered as a 
double thickness of material. With 
a wider space between the center 
line and trailing edge of tapes, 
the percentage of single wall 
thickness is increased, which de- 
creases the dielectric value of the 
insulating wall. 

Thus, when using mica tapes, 
treated cloth, treated glass cloth, 
etc., their maximum ufility can be 
utilized by using a close half over- 
lapping layer of tape. 

Butted 

Next in importance is the butted 
method of applying tape so that 
the trailing edge of one turn butts 
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industry’s 

Prime mover. oe 

a 

Through modern Bus Duct flows the electric power 

that has made possible the astonishing achievements 

of our war production plants. 

These Plug-in Electrical Distribution Systems con- 

tribute to plant effectiveness and efficiency, because: 

Little or No Maintenance required as Bus Duct employs 
no rubber or other insulating material that deteriorates 
or breaks down. 

Greater Safety for personnel and property as well as 
protection against sabotage is assured by the all- 
enclosing Duct. 'B L 7 D 0 

Adaptability to changes in assembly lines or conversion 
of products at any time is a unique feature and pro- ELECTRIC PRO DUCTS CO. 
nounced advantage of Bus Duct systems. 

Critical Materials Conserved to the ultimate degree, 
consistent with sound engineering, in the latest VIC- 
TORY MODEL Bus Duct. 

Detroit, Michigan 

BullDog Electric Products of 
Canada, Ltd., Toronto, Ontario 

Field Engineering Offices 
BUY MORE WAR BONDS © SALVAGE ALL SCRAP METAL in All Principal Cities 

BULLDOG “PLUG-IN” SYSTEMS—THE ARTERIES THAT SUPPLY POWER AND LIGHT FOR WAR PRODUCTION 
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against the forward edge of the 
preceding turn. Thus there is 
no spacing or overlapping between 
adjacent turns of tape, This re- 
sults in one thickness of material 
for each layer of tape applied. 
This method is widely used in ap- 
plying tape by machine to wire, 
cable, ete. 

On large high voltage a-c stator 
coils, the finish or outside binder 
tape is applied through the slot 
sections in one butted layer. 

For maximum utility, close but- 
ting must be employed to secure 
the full value of the single layer 
of material. 

Edge-Lapped 

Edge-lapping means that the 
trailing edge slightly overlaps the 
edge of the preceding turn. This 
method provides a seal between 
turns of tape. The dielectric value 
is only equivalent to one thickness, 
but the space required must be 
figured as two thicknesses per 
wall. This method is used for out- 
er binder taping where a seal be- 
tween turns is needed, but where 
the single thickness protection is 
ample. 

The edge-lapping method per- 
mits quicker application than 
either close half-overlapping or 
butt-lapping. Thus edge-lapping 
conserves time and material where 
its single thickness is sufficient 
and where a slight seal is required 
between turns. This method is 
used quite a lot for taping coil 
ends and partially closed slot sta- 
tors, where phase insulation con- 
sists of fly pieces of treated ma- 
terial, Thus a few turns of wide 
tape can be applied quickly by 
the edge-lap method. 

Spaced 

With this method a space vary- 
ing in width is left between the 
edges of adjacent turns of tape. 
This method is used mainly to 
bind sections of coils together, or 
to hold other items of insulation 
to the coil or winding, etc. 

Thus spaced taping is more of 
a mechanical binding medium than 
an insulative layer of tape. 

Triple Lapped 

This consists of applying the 
trailing edge of each succeeding 
turn of tape one-third the width 
from the showing or exposed tape 
of the preceeding turn. This re- 
sults in three thicknesses of tape 
after three turns have been ap- 
plied. 

Triple lapping of tape is em- 
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ployed mostly at each end of the 
slot sections of insulated coils for 
open slot windings. For example, 
around the bend from the straight 
part of the slot section, out onto 
the coil ends, the tape is triple 
lapped for about six turns, thus 
adding insulation at the ends of 
all slot sections. 

By careful use of the various 
methods of lapping tape, maximum 
use of insulating materials can 
be obtained.—A. C. Roe. 

How To Speed 

Production 

Fig. 1. Twisting stranded wire leads 
prior to soldering speeds up pro- 
duction and provides a uniform 
twist. Attachment on shaft of 4% to 
vs hp motor has grooved jaws to 
hold wire. These are normally 
closed by a spring and are opened 
by a foot treadle. Motor speed is 
1725 rpm. Production: 400 lead- 

ends per hour. 

Fig. 2. Welding and brazing shunts 
cuts costs and labor and eliminates 
drilling and bolting. Shunt welded 
or brazed directly to current carry- 
ing part. Flexible stranded shunts 
of copper wire, of the order of .008 
inch can be welded without flux; 
otherwise, phos-copper flux is 
used. Welding machine used has 
automatic timer and an air cylinder. 

Fig. 3. Preventing solder-iron from 
burning out not only increases life 
of iron but maintains correct tem- 
perature. When not in use, tip of 
iron remains in housing. Thermo- 
stat control in housing disconnects 
iron when it begins to overheat. 

Stand developed to hold iron when 
not in use is plugged into stand. 
Tip of iron fits into a housing. 
Thermostat in housing shuts off 
iron when overheating occurs. 
Holder used in two sizes for less 
than 1 inch and from 1 to 1% inch. 

Fig. 4. This device for testing elec- 
trical circuits speeds testing up 
some 30 per cent and cuts operat- 
ing costs 30 per cent. Upstripped 
circuit wire dipped in mercury wells 
or electrolytic salt solution in con- 
tact with wells conducts current for 

testing short and open circuits. 

Fig. 5. Special devices for lighting 
deep holes ond other recesses such 
as motor winding slots saves time 
and improves inspection results. 
Extension attached to flashlight 
consists of 18-inch insulated cop- 
per wire inside aluminum tube. 
Male threaded part on one end of 
tube screws into regular bulb soc- 
ket. Opposite end has bulb socket 
attached. Extensions are flexible 
and may be straightened without 
injury. Unit operates in conven- 
tional manner. (Photos courtesy 

of Westinghouse.) 

Explanation of 

Code Amendments 

Emergency conditions resulting 
from the war effort have led to 
the adoption of a number of In- 
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The Next Series Will Feature 

GENERAL ELECTRIC RANGES 

AND WATER HEATERS 

.-- Table Appliances and Heating Devices 

ERVICE TRAINING continues to be the 
number one need of appliance dealers. 

This need explains why thousands of service 
men have, within the past few months, at- 
tended hundreds of G-E product meetings 
from coast to coast. It explains, too, why 
nearly 100 per cent of those attending recent 
schools asked for a continuance of the train- 
ing programs G-E and its distributors have 
been happy to sponsor. 

The next series of training meetings begin 
early in January. Headquarters has prepared 

service that it has ever offered. In addition, 
new service material has been prepared on 
other G-E products—particularly on small 
appliances and heating devices. Product in- 
formation on water heaters, refrigerators, 
dishwashers, laundry equipment con dispos- 
alls is likewise available. 

The type of meeting to be conducted will 
depend largely on the service problems in 
each area. Bring all your service questions 
and have them answered—or send them in 
to your G-E distributor in advance for an- 
swering during the school session. the most comprehensive program on range 

GENERAL ELECTRIC CO, APPLIANCE AND MERCHANDISE DEPARTMENT, BRIDGEPORT, CONN. 

Highlights of the Next 
G-E Training Meeting 

1. “Don’t Blame It on The Oven.” A 
brand new movie in full color on 
oven baking complaints. A_profes- 
sional performance. 
2. “Heating Unit Service.” A sound 
slide film giving answers to surface 
unit and thrift cooker problems. Sup- 
plemented with a printed manual 
that tells the story in picture form. 
3. Oven Adjustments. New sound slide 
film on oven adjustments is planned. 
4. “Small Appliances and Heating 
Device Repairs.” A series of slides 
that illustrate proper repair methods. 
The first time this information has 
been available. 
5. The Situation on Repair Parts. 
The latest information on this all- 
important subject will be discussed 
at this meeting. 
6. Plans for 1943. You will hear out- 
lined what G-E has in store in 1943 to 
help you with your service activities. 

»REGISTER NOW! 
Y Your General Electric distributor 

will give you all the facts on the 
next G-E Service Training Meeting 
in your locality—the date, the 
place, the hours, Plan to attend . 
and to bring all your service men. 

New Service Training Slides On Mixers 

—lrons—And Other Small Appliances 

Often a simple adjustment will help clear up 
a perplexing problem in the servicing of 
small appliances. This new G-E sound slide 
film brings you up to date on repairs to 
Irons, Mixers, Roasters, etc. 

GENE
RAL 

(3 EL
ECTR

IC 
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terim Amendments to the 1940 
Edition of the National Electrical 
Code. Most of these amendments 
have been published in the form 
of a supplement to the 1940 Code 
and are now available. The Elec- 
trical Committee of the National 
Fire Protection Association has 
decided not to issue a 1943 revised 
edition of the Code but will keep 
the 1940 edition in effect, modified 
by these interim amendments. 

In this and following issues of 
ELECTRICAL SOUTH, the most im- 
portant amendments will be repro- 
duced together with a brief ex- 
planation telling why each amend- 
ment was adopted and what its 
effect will be on wiring installa- 
tions, etc. These explanations are 
not official interpretations but 
have been prepared especially for 
readers of this magazine by vari- 
ous members of the International 
Association of Electrical Inspec- 
tors, most of them members of the 
“Article Committee” concerned 
and men who played an important 
part in the preparation of the 
amendments which they explain. 

(A copy of the 1940 Code and 
the Supplement will be mailed 
promptly upon receipt of 15c. Ad- 
dress orders to this magazine 
Grant Building, Atlanta, Ga.) 

Interim Amendment No. 65 

*Section 2357. Rating of Service Switch. Interim 
Amendment No. 65. Approved June 30, 1942. 

Amend the first sentence to read: “A service switch 
shall have a rating not less than the load to be carried as 
determined by section 2108.” 

The result of this change is to 
put Section 2357 on a common 
sense basis and to make it con- 
sistent with other sections of the 
Code. The rule as printed in the 
1940 edition of the Code is a carry- 
over based on the assumption that 
each switch would have a single 
fuse is series with it. Several sec- 
tions of this Article have now been 
changed to permit several sets of 
fuses (not to exceed six) in series 
with each switch. 

Interim Amendment No. 67 

*Section 2452. Holders for Plug Fuses. Int 
Amendment No. 67. Approved June 30, 1942. naan 

Delete section 2452 for the duration of the war. 

The effect of deleting section 
2452 from the National Electrical 
Code for the duration of the war 
is to remove the mandatory re- 
quirement for the use of type S 
plug fuses in ratings of 0 to 30 
amperes on new installations be- 
ginning November 1, 1941. The 
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phrase “For the duration of the 
War” is usually interpreted to mean 
until the first meeting of the Elec- 
trical Committee, of NFPA, after 
the war. 

The use of type S fuses is still 
permissive where they are desired, 
since section 2453 remains in the 
Code. If type S fuses are installed, 
the requirements of section 2453 
must be complied with. 

Interim Amendment No. 57 

“Section 3814. Rating of Snap Switches. Interim 
Amendment No. 57. Approved August 11, 1942. 

Revise to read: 
3814. Ratings of Snap Switches. Snap switches 

shall be rated as follows: 
a. For non-inductive loads other than tungsten- 

filament lamps, switches shall have an ampere rating 
not less than the ampere rating of the load. 

b. For tungsten-filament lamp loads, and for com- 
bined tungsten-filament, and non-inductive loads, 
switches shall be “T” rated, except where the three 
following qualifications are satisfied: 

1. If switches are used in branch circuit wiring 
systems in private homes; in rooms in multiple-occu- 
pancy dwellings used only as living quarters by ten- 
ants; in private hospital or hotel rooms; or in similar 
locations but not in public rooms or places of assem- 
bly; and 

2. Only when such a switch controls permanently 
onnected fixtures or lighting outlets in one room 
aie or in one continuous hallway where the lighting 
fixtures may be located at different levels or on 
porches or in attics or basements not used for assem- 
bly purposes; and 

3. W hen the switch is rated at not less than 10A, 
125V; 5A, 25UV; or for the 4-way types, 5A, 125V; 
2A, 250V. 

c. Switches controlling inductive loads shall have 
an ampere rating twice the ampere rating of the load 
unless they are of a type approved as part of an as 
sembly or for the purpose intended. 

For switches on signs and gas-tube lighting, see section 6905. 
For switches controlling motors, see section 4383. 

Paragraph 3814 of the 1940 Code 
was not satisfactory to many peo- 
ple and was a subject of more or 
less controversy. In order to clari- 
fy this paragraph and to state in 
more specific terms just what it 
was hoped to accomplish, the en- 
tire question of “rating of snap 
switches” was rewritten and now 
appears as Interim Amendment 
No. 57. 

The new text is divided into parts 
a, b, and c relating to non-induc- 
tive loads, tungsten filament lamp 
loads, and inductive loads. 

(a) On non-inductive loads (oth- 
er than Tungsten filament lamps) 

(Continued on page 51) 

Thermocouple Tester for 

Variable Heat Irons 

Several readers have made in- 
quiry about the construction of 
the iron testing device described 
in the September 1942 issue of 
ELECTRICAL SOUTH, page 48. James 
C. Madden and John L. Meyer, of 
the Florida Appliance Service 
Company, Miami, have supplied 
the following information relating 
to the construction of this testing 
device. 

The thermocouple used on this 
tester was manufactured by the 
Edison General Electric Appliance 

Company, Inc., Chicago, Ill., and 
carries the catalog number TC300, 
Oven Tester. The leads for the 
tester come separately and their 
catalog number is TC300P7. The 
leads from the thermocouple can 
be attached to an aluminum plate 
with an aluminum rivet. The size 
of the plate is to be determined 
by the size of the irons that are 
to be checked, whether commer- 
cial or domestic. Both ends of 
the leads must be twisted together 
and a firm connection made as the 
two wires comprising the leads 
assume a positive and negative re- 
lation when heated. The other 
ends of the leads, of course, are 
connected to the indicating instru- 
ment, the TC300 oven tester meter. 
The aluminum plate is then mount- 
ed on asbestos on a block of wood, 
the size being determined by the 
size of the heating plate. The 
asbestos sheet and the block of 
wood are cut so that the aluminum 
plate will lie in a flat position with 
the thermocouple, that is, the 
-twisted ends of the leads, riveted 
underneath. An adjustment must 
be made on the testing instrument 
to take care of average room tem- 
perature. The instrument will then 
read up to 600 degrees F. 

This TC300 Oven Tester was con- 
verted into a testing device for 
variable-heat irons, enabling the 
user to accurately adjust the ther- 

mostat settings. 

In operation, the iron resting 
on the aluminum plate generates 
heat. The aluminum plate soon 
heats up to approximately the 
same temperature as the bottom 
of the iron. The twisted leads of 
the oven tester form the thermo- 
couple. The characteristics of the 
thermocouple are such that they 
generate a very small electrical 
potential when heated. The po- 
tential created varies almost di- 
rectly with the temperature. The 
oven tester instrument, TC300, is 
really a low. reading millivolt- 
meter but has its scale calibrat- 
ed in temperature, degrees F. 
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Top Priority of AA-1 

Given Repair Materials 

Pointing up the importance of 
keeping the nation’s civilian econ- 
omy in a healthy condition, the Re- 
quirements Committee of the War 
Production Board has authorized that 
the top priority rating of AA-1 may 
be applied to essential repair and 
maintenance. 

Included in the scope of the de- 
termination, which becomes a basic 
policy for the first quarter of 1943, 
are essential repairs and mainten- 
ance for productive facilities, util- 
ities, housing and consumers’ dur- 
able goods. 

The action will make it possible for 
vital plants and factories, mines and 
refineries and other industrial facil- 
ities to continue effective production 
of both munitions of war and essen- 
tial civilian goods. Communication 
and transportation systems, gas, oil 
and water lines and other services 
will be assured of materials to keep 
them performing their essential func- 
tions. Supplies and materials needed 
for essential maintenance and repair 
for housing also may be obtained. 

Until the Controlled Materials Plan 
goes into full operation, the exist- 
ing priorities system will be used to 
obtain the steel, copper and alumi- 
num needed for such maintenance 
and repair. Under CMP each agen- 
cy will break down its material re- 
quirements three ways: into that 
needed for production, construction 
and facilities and maintenance and 
repair. 

By including maintenance and re- 
pair requirements in the over-all ma- 
terials program, CMP provides a long- 
range assurance that the nation’s es- 
sential industries will be kept in 
operation. 

Purchase orders for necessary re- 
pair and maintenance parts for many 
items of general industrial equipment 
must be accompanied by a certificate, 
reciting the nature of the purchase, 
in accordance with an amended or- 
der issued by the Director General 
for Operations which became effec- 
tive December 1, 1942. 

The amended order (Limitation 
Order L-123, as amended) also clari- 
fies some of the definitions of spe- 
cific items of equipment included in 
List A, attached to the original order 
(L-123). It further adds to the list 

a number of items, among them safe- 
ty switches, industrial dust collectors, 
circuit breakers, magnets, motor 
generator sets and certain other 
items related to motor and control 
equipment which were affected by 
limitations imposed by the original 
order. 

Utility Surplus Stock 

Office Established 

At the request of the War Produc- 
tion Board, a committee composed of 
electric and gas utility officials, with 
W. E. Mitchell, vice-president and 
general manager, Georgia Power 
Company, as chairman, was appoint- 
ed at an executive conference of the 
Exchange in Atlanta on November 13 
to develop a plan to immediately ef- 
fect the coordination of surplus 
stock of materials in the inventories 
of electric and gas utilities and to 
provide means of interchanging in- 
formation as to the location of such 
materials on a cooperative basis 
among the utilities in the areas desig- 
nated by WPB known as Regions 6 

hh 

and 15, comprising the states of Geor- 
gia, Florida, Alabama, Mississippi, 
Louisiana and Eastern Texas. It was 
the general opinion that this would 
help greatly to alleviate the procure- 
ment problem as materials become 
more and more difficult to obtain 
and would be a distinct contribution 
to the war effort. 

The following organization is be- 
ing set up by the Committee on a 
full-time salary basis: regional of- 
fice supervisor, regional office as- 
sistant supervisor, and two stenogra- 
pher-clerks, with the office located 
at 312 Haas-Howell Building, Atlan- 
ta, Georgia. R. L. Leach, superin- 
tendent of stores for the Georgia 
Power Company, has been granted 
leave of absence to direct the opera- 
tions of this work and in a similar 
manner the Atlanta Gas Light Com- 
pany is furnishing an assistant sup- 
ervisor. 

Inquiries for material should be 
made to the regional office by letter 
preferably, or by telephone or tele- 
graph, giving in detail the amount 
and an accurate description of the 
material required. Inquiries by tel- 

NEMA’S NEW PRESIDENT—Max McGraw (left), president, McGraw 
Electric Co., Chicago. Ill., and newly elected president ,of the National 
Electrical Manufacturers Association, receives the gavel from his prede- 
cessor, George C. Thomas, Jr., president, The Thomas & Betts Company. 
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Voltage with a Vengean 

ACK of almost every machine that is humming in 
America’s war plants is the unseen powerful force 

that makes it hum... ELECTRICITY! 

But how did we get all of this power, so suddenly and 
so quickly? For America’s power demands pyramided 
almost overnight...and there wasn’t always enough 
extra generating capacity lying around idle in the spots 
where it was needed. There’s where the American 
power companies performed a miracle, throwing into 
the job their ready-and-waiting plans of inter-connec- 
tion of systems, and expansion. And presto, there was 
the voltage ... with a vengeance. 

But existing power transmission lines could not hope 
to carry the additional load. Here again, additional wires 
and cables were reared to the skies across the land, 
reaching war plants in the widely scattered areas, 
many of them remotely located. For every war-plant 

machine, when installed, must find its 
and waiting, wired in and ready for use. 

It speaks well for the teamwork of the! 
Electrical Industry that each machine Dl) 
voltage waiting ... with a vengeance. 

It’s the American way of doing things. 1 
Washington analyzed the needs, guided 
nated the tremendous enthusiasm whieh! 
put into the task. Much of the credit go 
men in the ranks, the skilled labor, the el 
contractors . .. for today the working mat 
as much a badge of all-out patriotic effot 
form of the soldier. 

In a war of armament production, it 5 
plays an all-important part. And Am 
power...electrical power. . -‘voltage with! 

GENERAL CABLE CORPORAI 

«Manufacturing ‘Plants from Coast to Coast 

INSULATED WIRES AND CABLES 
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The Electrical Industry 

Will Keep the War Plants 

Powered to Produce 

i the skilled Elec- 
is P Its Electrical Contractors, and 

1S@. tricians in Industry's employ, will tackle the 

electrical maintenance job witht ame patr 

of the 4 otic eagerness they put into getting the plants 

built i ne DID 
. Before the walls were complete or the roc fs put 

, on the new plants, the electr workers had 
swarmed on the jobs, run in the feeder cables, 

ings. t installed the wiring. As soon as machinery 

- arrived, it was hooked up and re ady to roll 
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man’ Electricians did their bit—w th a vengeance. So “a 

effort did the Electrical Supply Houses, everywhere. 

xs xk 
Suppose "twas Tenakee, Arizona Right there 
was an Electrical Supply House and its ware- 

and electrical items. 
it® house stocks of a thous: 

“Twas just like having @ hun 
withd cal manufacturers just aro {the corner. And 

the electrical contractor who installed the mate- 
rial has just as complete service in Tenakee 
as he would in Philadel 
anywhere else 

dred or two electri- 

phia Cleveland or 

x 
ng job of keep- 
t, anywhere, 1s And so it will be in the co 

ing the plants going A 
just a few miles from ¢ ished Electrical 
Wholesaler. It is from tocks that emerg- 

ency needs will be filled, and the machinery 
kept busy at its vital war tasks. 

ELECTRICAL PURPOSE 

ee 

This Vdecrliom
end reproduced 

herewith speaks for itself. 

It is published on behalf of the Industry 

of which you and we both are a part. 

It is one of a series by which 

General Cable hopes to bring home 

to the public a better realization 

of the important service the 

Electrical Contractor is rendering 

in times like these. 

De 

Scheduled appearances in ) clude the Washington P 
Patt oe Atases Whe ~— San | Sha 

’ es Times, St. Louis Post Dis- 
patch, Dallas News, Saturd i . Tim 
Magazine and Business Weel. ey ee 

pag pod Corporation Sales Offices are located at Atlanta, Boston 
— Fa _ — Cleveland, Dallas, Detroit, Boma, 
Bene ONY. _ os Angeles, New York, Philadelphia, Pittsburgh, 

-Y.), St. Louis, San Francisco, Seattle, Washington (D. Cc.) 



ephone and telegraph shall be made 
and answered at the expense of the 
purchaser. Emergency conditions in 
all instances should be clearly indi- 
cated. 

Upon receipt of any inquiry the 
regional office will advise the pros- 
pective purchaser of the nearest lo- 
cation in the area where the materi- 
al under consideration may be ob- 
tained. If material is not available 
in the area, the regional office will 
make inquiries in other areas, at the 
expense of said office. Thereafter 
the details concerning actual pur- 
chase and delivery of recuired ma- 
terials shall be arranged entirely be- 
tween the purchaser and the seller, 
and the regional office shall have no 
further part in the transaction. 

Similar regional offices have been 
established throughout the country 
at the request of the War Production 
Board. The regional office for the 
states of Virginia, North and South 
Carolina, is in Charlotte, with W. G. 
Thomas, in charge. C. H. Garity, pur- 
chasing agent for Tennessee Valley 
Authority, is in charge for the state 
of Tennessee and for such agencies 
as are now purchasing TVA power. 

Motor Selection Aided 
Allis-Chalmers Device 

To help motor users fill their war- 
time motor needs with the least pos- 
sible delay, as well as conform to 
recent WPB recommendations, Allis- 
Chalmers now offers a new “Motor 
Finder” for quickly selecting the 
various types of squirrel-cage motors. 

Standard types of the squirrel- 
cage — the most readily obtainable 
motor—are actually even more vers- 
atile than is commonly realized, this 
prominent motor manufacturer points 
out. Because of this, and important 
savings in time and materials due to 
standardization, WPB is urging care- 
ful consideration of the squirrel-cage 
types first. 

With the new “Motor Finder’ 
slide-rule, the motor user is able to 
match the conditions under which the 
motor must operate at the proposed 
installation with the required motor 
characteristics and instantly learn 
the right motor type and its features. 

So handy is the new “Mctor Find- 
er,” that only three simple steps are 

Don’t hold up this 

SOLDIER OF INDUSTRY 

Please Return 
This Reel Promptly To 

AMERICAN STEEL & WIRE COMPANY 
ELECTRICAL CABLE WORKS 

WORCESTER, MASS. 

ss 

This red, white and blue tag helps 
conserve materials and time for the 
American Steel & Wire Co., U. S. 
Steel subsidiary. Attached to all 
reels leaving the company’s Electri- 
cal Cable Works in Worcester, 
Mass., it impresses upon the user 
of electrical cable the necessity for 
promptly returning the reel so that 
it can be more quickly put back 
into service. This is one of the 
many steps being taken by the 
Wire Company in its campaign to 

conserve vital war materials. 

necessary to pick a motor. Since 
over thirty standard types, covering 
a range in horsepower from % to 
75, are included in the Allis-Chalmers 
Lo-Maintenance line, all of the char- 
acteristics of versatility of squirrel- 
cage motors are immediately consid- 
ered in using the slide-rule. The po- 
tential motor buyer thus takes fullest 
advantage of the most available mo- 
tors he can buy in wartime. 

Copies of the new slide-rule can 
be obtained free of charge on re- 
quest from the Allis-Chalmers Mfg. 
Company, Milwaukee, Wisconsin. 

Kelvinator Plans 

Announced to Dealers 

“Looking Ahead With Kelvinator,” 
a new 24-page brochure printed in 
color, is being released this month to 
retailers throughout the country to 
acquaint them with the gigantic war 
production program undertaken by 
Nash-Kelvinator Corporation and to 
set forth the position, philosophy and 
policies of the company in wartime. 

Originally planned for distribution 
to the Kelvinator and Leonard fam- 
ily, the book has been so enthus- 
iastically received that the company 
is printing a second edition which is 
being made available to all appliance 
retailers. 

Dedicated to the Kelvinator retail- 
ers of America, “Looking Ahead With 
Kelvinator’. praises the company’s 

dealers—-and all refrigeration deal- 
ers—for the way they are accepting 
the sacrifices and financial hardships 
of wartime. They are doing this, it 
says, and at the same time are “‘keep- 
ing fast their faith in themselves, in 
the future of their business and the 
inevitable victory of America.” 

“Looking Ahead With Kelvinator” 
dramatically tells the story of how 
Nash-Kelvinator Corporation turned 
its peacetime production lines to lines 
pouring forth weapons for the United 
Nations. As specifically as wartime 
standards permit, it gives the facts 
on all phases of the company’s war 
production effort. 

In outlining the policies and posi- 
tion of Nash-Kelvinator, the book 
tells how the company not only is 
going “all-out” in war production 
but also how it is building leadership 
for its dealers for the time when 
peace comes. Of the latter, it says, 
“To build the stature of the corpor- 
ation . . . to increase the consumer 
acceptance for the peacetime prod- 
ucts we will build and that our deal- 
ers will sell . . . we intend to go 
the limit.” 

The brochure points out that as 
a part of this program, Nash-Kel- 
vinator has scheduled an intensive ad- 
vertising campaign in national mag- 
azines and newspapers. The adver- 
tising campaign is described in de- 
tail, and reproductions of the maga- 
zine and newspaper ads are shown. 

In summarizing the company’s 
wartime philosophy on a page headed 
“It’s Worth Fighting For,” the bro- 
chure points out that the greatest 
era of peace and prosperity in re- 
corded history can be expected to 
follow the war. Nash-Kelvinator is 
working for victory and planning for 
that peace now, it states, by doing 
a war production job that will make 
worthwhile the sacrifices dealers 
have made in order that the nation 
might survive. 

NECA Moves Office 
To Washington, D. C. 

According to recent announcement 
by Laurence W. Davis, general man- 
ager, the headquarters office of the 
National Electrical Contractors As- 
sociation have been moved to Wash- 
ington, and all communications to 
NECA should be addressed to the 
Association at 633 Investment Build- 
ing (15th and K Sts., N.W.), Wash- 
ington, D. C. 

The increasing need for closer con- 
tact and cooperation with the many 
Federal Government agencies (War 
Department, WPB, OPA, Federal 
Housing Agencies, Department of 
Commerce, both Houses of Congress, 
etc.) whose activities so directly con- 
cern the electrical contracting indus- 
try, have made ‘this move to Wash- 

ington essential for the fullest service 
to the Association’s membership. 
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Motor Conservation 

Program Announced 

“Calling All Horsepower,” a pro- 
gram designed to save critical war 
materials and to get maximum pro- 
duction out of every motor, is an- 
nounced in a new 2Z0-page booklet 
(B-3188) by Westinghouse Electric 
and Manufacturing Company. 

Undertaken at the suggestion of 
the War Production Board, the ‘“Call- 
ing All Horsepower” program points 
out how motor overload capacity can 
be used to get more production from 
every available unit of horsepower, 
and at the same time effect huge 
savings. in critical materials. 

Six wartime application recom- 
mendations are listed and discussed. 
Accompanying charts and illustrations 
give specific information on pounds 
of war material which can be saved 
by each method. Recommendations 
are to take advantage of overload 
service factors built into motors, plus 
favorable temperature conditions; to 
take advantage of favorable voltage 
and frequency conditions; to use 
standard open sleeve-bearing motors 
in place of fan-cooled or splash-proof 
motors wherever conditions permit; 
to use highest speed motors permit- 
ted by application; to substitute a-c 
motors wherever possible; and to 
match control to motor on the basis 
of horsepower rating. 

Silex Open Letter 
Answers LaGuardia 

When Mayor Fiorello LaGuardia 
of New York City was quoted as 
suggesting that “fresh coffee sprink- 
led over the grounds used for break- 
fast will make a good cup of coffee 
for the evening,” he stirred up a bee- 
hive of criticism among coffee ex- 
perts, coffee lovers and housewives. 
Most recent reply to the Mayor comes 
as an open letter from Frank Wol- 
cott, president of The Silex Com- 
pany, manufacturer of the Silex line 
of glass coffee makers, published in 
leading New York newspapers: 

“Let's be helpful, not fantastic, 
when we tell folks how to ‘extend’ 
their coffee rations,” the open letter 
reads—and then reprints the nine 
coffee tips of the OPA, including the 
advice that “finely ground coffee 
goes further than coarsely ground 
coffee.” 

The writer to the Mayor points 
out that because Silex Coffee Mak- 
ers use finely ground coffee, he gets 
48 to 50 cups out of every pound 
—up to 15 more cups than the ra- 
tion basis of 35 cups per pound. 

The Silex Company has added new 
glass “drip” and “percolator”’ models 
to its original line of vacuum coffee 
makers—and all three Silex types 
use finely ground coffee. Thus the 
New York Mayor’s “break” has given 

OKONITE-HAZARD EMPLOYEES GET AWARDS—With a total of 187 
years of service among them, these four employees of the Hazard Di- 
vision of The Okonite Company were delegated to receive Army-Navy “E”’ 
award insignia as representatives of their fellow workers, the presenta- 
tion was made by Col. James A. Stevens, commanding officer of the 
Indiantown Gap Military Reservation, Penna., who is pinning the insignia 
on Charles Hoats, 55 years in service; David Jones, John Williams and 

Charles Downs, all with 44 years service. 

Silex a unique chance to demonstrate 
that its coffee makers help extend 
the enjoyment of rationed coffee and 
permit the use of all favorite coffee 
making methods. 

Motor Repair Men 
Meet in Greensboro 

All officers were re-elected by the 
Virginia-Carolinas Chapter of the 
National Industrial Service Associa- 
tion at the organization’s annual 
meeting in Greensboro, N. C., No- 
vember 12. 

Those re-elected are R. E. Ward, 
of Raleigh, N. C., president; J. M. 
Cutliff, of Raleigh, vice-president; 
and Harry Taylor, of Greensboro, 
N. C., secretary and treasurer, all of 
whom are beginning their eighth term 
in office. 

Thirty-three representatives of 
electrical equipment repair shops at- 
tended the session. 

Speakers included W. W. Hanks, 
of Charlotte, N. C., who spoke on 
“The Present Outlook for Motor Re- 
pair Shops”; Major Hugh Upton, of 
Raleigh, N. C., assistant director of 
North Carolina State Selective Serv- 
ive; D. M. Crim, of Washington, D. 
C., of the repair and general service 
section of the War Production Board, 
who spoke on “Priorities and Its Ap- 
plication to the Repair Shops”; Al- 
fred Brown, of Worcester, Mass., 
president of the National Industrial 
Service Association; and Stewart N. 
Clarkson, of New York City, exec- 
utive secretary of the association. 
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G-E Bomber Campaign 

Off to Flying Start 

Off to an impressive start is the 
nationwide “Bomber Builder” cam- 
paign, conducted from campaign 
headquarters in General Electric In- 
stitute, Nela Park. The _ drive, 
launched this fall as a leading con- 
tribution by the lighting industry to 
winning the war, is designed to has- 
ten war production by breaking light- 
ing bottlenecks known to be hamp- 
ering quality and quantity of output. 

The equivalent of 500 “Flying 
Fortresses” annually, early reports 
up to November 2 indicate, are al- 
ready being contributed to the Uni- 
ted Nations as a direct result of the 
lighting bottleneck-smashing activity. 

The ultimate goal of the crusade 
is the addition of 600 million man- 
hours per year, the equivalent of 
6,000 four-motored bombers, each 
costing more than $200,000. With 
the 500 bombers already contributed, 
one-twelfth of the distance to the 
goal has been “flown.” 

Lighting bottlenecks in 320 war 
plants, the approved applications 
show, have been located and blasted 
by 118 craftsmen out of a total of 
1,843 craftsmen enlisted up to No- 
vember 2 in the drive. The total 
number of craftsmen and organizers 
as of that date numbered 2,606. 

Each has signed the pledge to 
make it his daily duty to see that 
lighting is being properly used to 
help win the war. Each is proudly 
wearing on his coat lapel the dime- 
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size silver button bearing the like- 
ness of the one or more actual bomb- 
ers each is helping to build. 

Already, 45 of the 118 leading 
craftsmen are, in effect, adding 54 
million man-hours annually to war 
production. For this outstanding 
achievement, each of these 45 bomber 
builders has been awarded a solid 
gold miniature of a real bombing 
plane. 

The 54 million man-hours (500 
planes) contributed thus far in the 
activity to the war effort are re- 
garded as a conservative estimate of 
accomplishment. This figure is based 
on a mere 3 per cent boost in produc- 
tion resulting from removal of light- 
ing bottlenecks in the various war 
plants. In numerous cases the gains 
are two, three and more times that 
of the 8 per cent figure. 

Included among the plants where 
lighting bottlenecks already have been 
smashed are many small industrial 
“shops” where seeing conditions were 
atrocious yet where vital war ma- 
terials are being made. These ma- 
terials range all the way from ma- 
chine tools to parts for aircraft, 
tanks, destroyers, jeeps, and high ex- 
plosive bombs. 

“Motorule” Calculates 

Power Requirements 

A newly developed load calculator 
called the Motorule which simplifies 
computing motor horsepower required 
for metal cutting operations on vari- 
ous machine tools is being offered 
free by the General Electric Com- 
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pany. The Motorule is expected io 
be of great assistance in helping in- 
dustrials make sure that machine be- 
ing put to new war work have proper 
motor capacity. It can help, too, in 
the selection of motors for machines 
formerly driven from line shafting. 

Designed along the lines of an en- 
gineer’s slide rule, and applicable to 
a wide range of materials, the Mo- 
torule is accurate for a wide variety 
of cutting operations on lathes, drills, 
planezs, and milling machines. Its 
introduction is in line with WPB’s 
campaign to conserve materials and 
make more motors available through 
closer motoring. 

In formulating the Motorule, Gen- 
eral Electric engineers consulted 
leading machine tool builders and 
employed the accumulated results of 
years of work by metal-cutting au- 
thorities, first checking all formulas 
against actual load tests. 

The operation of the Motorule is 
simple. The user first refers to a 
convenient table of constants print- 
ed on the back of the rule, choosing 
the constant for the particular type 
of metal to be cut. Then by setting 
the scales to the known cutting speed, 
feed, and cut, the user arrives at 
the cutting power required on the 

WARD-LEONARD GETS ARMY-NAVY “E”—The 2,500 employees of 
Ward-Leonard Electric Company, Mt. Vernon, New York, were on hand 
in the Wood Auditorium to see Rear Admiral William C. Watts present 
the coveted Army-Navy “E” flag to the Ward-Leonard company for high 
achievement in the production of war materials. Leonard Kebler, pres- 
ident of the company, accepted the award. Standing in the photograph, 
from left to right, are Rear Admiral Watts, John Seixas, president of 
the employees organization, Captain James T. Rhudy, U. S. A. Signal 
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Corps, and Mr. Kebler. 

basis of ideal tool and machine con- 
ditions. Complete operating instruc- 
tions are furnished with each Motor- 
ule. 

Present plans call for distribution 
of the Motorule in cooperation with 
machine tool builders. It is also 
available at General Electric offices 
throughout the country or may be ob- 
tained direct from the General Elec- 
tric Company, Schenectady, N. Y. 

Rural Co-op Association 

To Move to Washington 

Announcement has been made by 
Stephen Tate, president of the Na- 
tional Rural Electrical Cooperative 
Association, that the organization 
will move shortly from its pres- 
ent office in St. Louis to new offices 
in Washington, D. C. 

The NRECA organization, inde- 
pendently operated to correlate the 
work and activities of rural electri- 
cal cooperatives of the country, was 
formed in March of this year, ac- 
cording to Mr. Tate, and at present 
has a membership composed of 50% 
of the 833 active electrical coopera- 
tives in the nation. 

Officers of the group include Mr. 
Tate, president, formerly president 
of a rural co-op in Georgia; E. J. 
Stoneman, vice president, a co-opera- 
tive president from Wisconsin; and 
Willis Jackman, secretary-treasurer, 
manager of another cooperative in 
New Jersey. Member cooperatives in 
47 states finance the organization 
through an initiation fee of $10 and 
yearly dues of 10 cents per consum- 
er, providing ample funds for the 
work of the offices, according to Mr. 
Jackman. 

Activitiies of the association are 
many, aimed chiefly at helping co- 
operatives to obtain the government 
assistance and priorities due them 
under REA regulations, helping them 
with tax matters, legal points, and 
management. 

Jobber Directory 

Helps Service Shops 

As a service to appliance repair 
dealers the Mississippi Power and 
Light Company has completed an 
up to date Directory of Jobbers and 
Distributors who cover their terri- 
tory. This directory released to its 
dealers, was prepared with the idea 
of furnishing each with ready refer- 
ence material as to sources of sup- 
ply of repair parts for the various 
brands of appliances. The dealers 
are requested to keep this directory 
readily available for their conveni- 
ence and for better service to the 
company’s customers. 

It states that their jobbers and dis- 
tributors in cooperation with the 
manufacturers are endeavoring to 
supply each with repair parts insofar 
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as possible and need the dealers’ 
help in: 

1. Availing yourself of informa- 
tion contained in the various service 
manuals so that efficient needful 
repairs can be made. 

2. Keeping catalog files up to date 
so that proper information can be 
given on all orders for repair parts. 

3. Keeping up to date records of 
parts and material necessary for re- 
turn in securing new parts. 

4. Returning parts immediately 
with correct information. 

5. Keeping all worn out parts not 
needed for return at this time as 
it is likely that these will be re- 
quired at a later date. 

The dealers cooperation in observ- 
ing these rules and regulations will 
enable their jobbers and manufac- 
turers to give better service and the 
dealer in turn can give the custom- 
ers better service. 

Controlled Materials 

Plan Explained 

The new, long-range plan for con- 
trolling the flow of critical materials 
into war production—the Controlled 
Materials Plan—has resulted from 
study of difficulties encountered in 
distributing essential materials 
through the priorities system, in- 
cluding the Production Requirements 
Plan, under which our war industries 
have been operating. 

Under PRP every firm, large or 
small, submitted to the War Produc- 
tion Board, its individual require- 
ments and received WPB individual 
authorization to obtain materials. 
These requirements were on a priori- 
ty basis, but even with a high priori- 
ty rating the manufacturer could not 
be sure he would get enough ma- 
terials of the right kind he needed 
at the time he needed them. 

This system resembled one method 
of irrigating fields now little used 
in the West, where water is allowed 
to flood dry lands at intervals with- 
out controlling its flow or measuring 
the requirements of the fields. The 
result is that parts of fields will be 
flooded, while others remain dry, 
and some ranchers get no water at 
all. 

The Controlled Materials Plan, like 
a modern irrigation system, will be 
based on knowledge of materials re- 
quirements all the way down the line, 
from prime contractors to subcon- 
tractors, and on a measured control 
of the flow of these materials from 
the “headgate” or national pool of 
critical materials down to the last 
channels and outlets of war indus- 
tries. 

Under the CMP, prime contractors 
assemble “Bills of Materials” speci- 
fying not only what materials are 
required, but when they must be re- 
ceived in order to meet approved pro- 

(Continued on page 57) 
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A COMPLETE SHUT-DOWN of a 300-man depart- 
ment working on bomber parts took place when the 
main service cables burned out one afternoon. Local 
stocks of cable of this size and type were exhausted — 
factory delivery was a matter of several weeks! 

But the GRAYBAR Man you appealed to remem- 
bered that cable of the same size, though a different 
type, was being used in production quantities by an- 
other plant 30 miles away. He arranged to borrow 
enough of the cable to meet the emergency, and made the 60-mile drive 
to procure and deliver it to a waiting repair crew. When the night shift 
arrived, production was again ready to roll. 

TO BUILD MORE SHIPS to beat the Axis, an Eastern 
shipyard needed more light for night work. 232 large 
floodlights had to be on the job with only a fortnight 
to go! Factories making floodlights were jammed 
with priority work. Warehouse stocks were touching 
bottom. 

Finally, one of GRAYBAR’s Outside Lighting Spe- 
cialists came through with a tip: a professional ball 
park in another city had a supply of floodlights that 

would fill the bill; lights previously purchased to illuminate their playing 
field which currently could not be installed. Once the greater need was 
explained, the lights were released for immediate shipment to the East 
... Via GRAYBAR. They were delivered 5 days ahead of schedule. 

*HERE’S HOW GRAYBAR “WAY-FINDER’’ SERVICE 
HELPS MEET YOUR ELECTRICAL NEEDS 

1. AID ON WHAT TO ORDER... 
GRAYBAR “Way-Finders” keep well 
informed on delivery conditions, and 
can suggest practical substitutes for 
unavailable items. 
2. AID ON HOW TO ORDER... 
GRAYBAR “Way-Finders” try to keep 
abreast of priority roles. Often, they 
can outline steps that save time and 
reduce “red tape’’. 
3. AID IN ‘‘SHOPPING’’ FOR SCARCE 
ITEMS . . . GRAYBAR “Way-Finders”’ 

know where to go, whom to wire, to 
expedite inquiries that may bring to 
light the things you need to keep war 
work rolling. In an emergency, a net- 
work of over 80 branches speeds this 
job. 
4. AID AS TO WHO MAY BE ABLE TO 
MAKE IT...GRAYBAR “Way-Finders’”’ 
knowledge of the products and facili- 
ties of more than 200 suppliers often 
brings to light possible sub-contractors 
or supply sources for special products. 
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Russel L. Whitney has been ap- 
pointed sales manager of the com- 
pany’s Transformer Division, in Sha- 
ron, Pa., according to an announce- 
ment by H. V. Putman, Westing- 
house Electric and Manufacturing 
Company. A. C. Farmer, formerly 
assistant sales manager, has been 
named assistant to the vice-president, 
and A. P. Bender, former sales man- 
ager, has been made assistant sales 
manager “‘to afford the best possible 
opportunity for his complete recov- 
ery” from an extended illness. 

Russell L. Whitney 

For the past six years, Mr. Whit- 
ney was sales manager of Westing- 
house’s Porcelain Department in Der- 
ry, Pa. (Mr. Whitney joined Westing- 
house 22 years ago. He was first 
assigned to the Power Sales Depart- 
ment at East Pittsburgh, then went 
to the Philadelphia sales office and 
later to Allentown where he became 
sales manager in 1931. 

Mr. Farmer joined Westinghouse 
in 1909 at the East Pittsburgh Works 
and ten years later was named man- 
ager of the distribution transformer 
section of the supply department. 
In 1931 he was appointed manager 
of distribution apparatus sales at 
headquarters, and was named assist- 
ant sales manager at Sharon in 1932. 

Mr. Bender, a native Pittsburgher, 
came to Westinghouse in 1906, as an 
electrical engineering graduate of 
the University of Pittsburgh. Since 
1934 he has been Transformer Di- 
vision sales manager. 

* * « 

Willard Brown, widely known 
lighting expert at General Electric’s 
Nela Park, Cleveland, and past pres- 
ident of the Illuminating Engineering 
Society, has reported for duty at the 
Navy Department, at Washington, 
D. C. He will serve as commander, 
Supply Corps, U. S. Naval Reserve. 
Appointed to act in his stead at 
Nela Park is W. G. Darley. 
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During recent years, Mr. Brown 
has headed up general lighting ac- 
tivities for the lamp division of Gen- 
eral Electric at Nela Park engineer- 
ing department. His responsibilities 
included the lighting of industries, of- 
fices, schools, hotels, public build- 
ings, railways, outdoor sports, and 
U. S. Government projects. 

ee ¢ & 

Bozell and Jacobs has purchased 
the advertising agency of Stanley W. 
Foran, in Dallas, Texas, and is now 
handling advertising for Dallas Pow- 
er & Light Company. Mr. Foran has 
joined the commercial department 
of the latter company and is now 
devoting full time to it. 

E. E. Rominger, vice-president of 
Bozell and Jacobs, has been named 
manager of the new Dallas office, 
which was opened November 1 at 
813 Thomas Building. Mr. Rominger 
was formerly in the agency’s Hous- 
ton office. Bozell and Jacobs, spe- 
cialists in utility advertising, have 
offices in Houston, Shreveport, Om- 
aha, Chicago and Indianapolis. 

» &* ¢ 

William J. O’Brien, assistant treas- 
urer of Landers, Frary & Clark, has 
been commissioned a captain in the 
United States Army, and has left the 
manufacturing concern for the dura- 
tion of the war. 

A native of New Britain, Conn., 
Mr. O’Brien was employed as a West 
Coast representative of the Stanley 
Works before joining Landers, Frary 

W. J. O’Brien 

& Clark in 1927, where he has been 
connected with the accounting divis- 
ion in various capacities. Mr. O’Brien 
assumes his new duties at Washing- 
ton at once. 

* * 

Alex L. Bear, well known electri- 
cal contractor, of Richmond, Vir- 
ginia, died November 11, 1942. 

The son of the late Dr. Alex Bear 
and Mrs. Amelia Bear, of Norfolk, 
Neb., Alex spent most of his fifty 
years in Richmond. He was educat- 
ed at Beth-El Academy and a gradu- 
ate of Bliss Electrical School. After 
several years with the Richmond Elec- 
tric Company, in the building of mo- 
tors, etc., he engaged in the elec- 
trical contracting field and in twenty 
years built up a large and successful 
business. 

and MATERIALS 

| NEW EQUIPMENT | 
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Wooden Luminaire 

The Wakefield Brass Company, of 
Vermilion, Ohio, has just announced 
a new wooden fluorescent lighting 
unit for office and drafting room 
which effects a saving of 27 pounds 
of steel per 4-lamp unit. Designat- 
ed the Wakefield Admiral, it follows 

the design of the popular Wakefield 
Ace whick it replaces. 

The fine lighting characteristics of 
the Ace have been retained. Ninety 
per cent of the total light output is 
east down on the working surface, 
the remainder goes to the ceiling to 
avoid harsh contrast. The Admiral is 
standard in 2, 3, 4 and 6-lamp units 
and may be secured for continuous 
runs on special order. 

Bass-wood louvers of _ selected 
grade provide adequate shielding and 
are hinged for easy cleaning and re- 
lamping. Side frame and exposed 
end frame are of first grade birch 
in a handsome walnut finish. AM 
wooden pieces are anchored with 
metal pins at the corners and cement- 
ed with glue to withstand changes 
in humidity. 
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The reflector is a Masonite reflect- 
or board and there is a “V” shaped 
deflector between each pair of lamps. 
Highly efficient reflecting surfaces 
are provided by two coats of infra- 
red baked white synthetic enamel 
over one coat of primer. 

Dust-Tight Safety Switch 

Federal Electric Products Com- 
pany, Newark, N. J., manufacturers 
of safety switches, panelboards, cir- 
cuit breakers, and switchboards, has 
recently developed a new Weather- 
proof—Dust-tight Heavy Duty Safe- 
ty Switch. 

Available from 30 up to and in- 
cluding 1,200-ampere capacity, it is 
ideal for use in hazardous locations 
—where the efficient operation of 
regular switches is hampered by ex- 
cessive dust or lint—or where the 
rigors of weather and climate might 
upset normal switch operation. 

Employing a heavy rubber gasket 
plus a cover-within-cover, with box 
corners gas welded inside and out, 
this switch assures complete water- 
proof protection. It is closed by a 
simple eye-bolt and wing nut ar- 
rangement incorporating an exclus- 
lve clamping design which protects 
the rubber gasket from excessive 
pressure caused by forcing the wing 
nuts too tight, and permits closing 
sufficiently tight to insure complete 
— against water, dust and 
int. 
The line is completely described 

and illustrated in a new bulletin, 
No. 42-10, available upon request. 

Hylug Wire Terminals 

A small wire terminal, the Burndy 
Hylug, has been developed for Stand- 
ard, Aircraft and Navy Cable. Three 
sizes take from No. 22 through No. 
10, stranded. 

This Hylug features exceptional 
compactness and lightness of weight. 
any variations are available—with 

a@ sighthole for inspection; with a 
closed back for moisture proof seal- 
ing; with or without an insulation 
shroud; and in many different tongue 
shapes and dimensions. 

Installation is simply and rapidly 
accomplished by means of the Hy- 
tool, specially designed pliers, or by 
pneumatic Hypresses. Either tool 
indents the lug on the cable to the 

flute 

with G-E 

INSULATING MATERIALS 

Increased war production and reduced maintenance 

go hand-in-hand. War plants cannot afford “time-outs” 

for repair and replacement of production equipment. 

That’s why we recommend G-E Insulating Materials to 

keep maintenance at a minimum. 

G-E Insulating Materials have the ability to «take 

it.” Let them do this tough job for you. 

FREE 

You can get this complete catalog of 
G-E Insulating Materials containing 
pictures, descriptions, specifications, etc. 
Just see your nearest G-E Merchandise 
Distributor or write to SectionM1222-16, 
Appliance and Merchandise Department, 
General Electric Company, Bridgeport, 
Connecticut. 

GENERAL (% ELECTRIC 
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proper depth resulting in a secure, 
highly efficient connection. 

For insulating sleeves for Hylugs, 
Versiflex tubing, a Burndy thermo- 
plastic material, is recommended. The 
high elasticity of Versiflex adds to 
the ease and speed with which it can 
be slid over the connection, while its 
high dielectric strength insures safe 
insulation. Versiflex tubing can be 
marked as desired. 

Portable Fluorescents 

A new line of portable luminaires 
for localized lighting in war plants 
has been developed by Day-Brite 
Lighting, Inc., of St. Louis. These 
fixtures have many applications 
where production, inspection and 
servicing operations are performed. 
They supplement overhead lighting 
by providing glare-free illumination 
for either relatively large or confined 
localized areas. 

A series of 40-watt lamp sized 
units will provide plenty of light for 
larger areas where extreme portabil- 
ity is not required. These fixtures 
are available with gasketed, dust- 
tight covers or with wire safety 
screen frames. They are listed for 
two and four 40-watt lamps and are 
provided with a swiveling fixture 
body and substantial base mounted 
on casters. 

The 20-watt fixtures for use in 
confined areas are available in two 
types, the “Pickup” and the “Skid- 
way.” The fixture bodies in both 
types are identical, consisting of a 
substantial wire housing design to 
prevent fixture from rolling and a 
removable lamp shield to direct the 
light and shield the eyes of the work- 
er. A hook is fastened in one end 
so that the entire unit can be hung 
up if desired. The “Skidway’’ is ad- 
ditionally provided with a skid frame 
which provides easy portability and 
acts as an axis for swiveling the body 
in any lateral position. These units 
accommodate two 20-watt lamps. 

Plant Distribution Systems 

The design, operation and charac- 
teristics of the various types of in- 
dustrial distribution systems are de- 
scribed in a new 24-page booklet 
(B-3152), announced by the West- 
inghouse Electric and Manufacturing 
Company, East Pittsburgh, Pa. 

Plant distribution systems are de- 
scribed, advantages of each are stat- 
ed, cost, flexibility, reliability, reg- 
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ulation and efficiency are discussed. 
A full page schematic diagram of 
each system is included. 

The booklet includes detailed dis- 
cussions of the conventional radial 
distribution system, the loop pri- 
mary radial, the banked secondary 
radial, the primary selective radial, 
the secondary selective radial, the 
simple network, the primary selec- 
tive network, and the spot network 
systems. 

Fixture Mounting Device 

All continuous-row industrial flu- 
orescent fixtures manufactured by 
Sylvania Electric Products, Inc., (for- 
merly Hygrade Sylvania Corp.), now 
come completely equipped with Syl- 
vania “Slide-Grip” Hangers. These 
adaptable mounting clamps provide 
faster installation and easier main- 
tenance. Their flexibility, too, al- 
lows for a better alignment of fix- 
tures. Simply mount the Slide-Grip 
Hangers first, then lift the fixtures 
section by section and snap them into 
place. This new device offers a 
variety of applications for chain, sur- 
face, rod or messenger-cable mount- 
ing. 
7 of continuous-row fluorescent 

lighting installations greatly reduce 
the use of distribution conduit to in- 
dividual outlets. Naturally this re- 
sults in a very appreciable saving 
in both time and cost of installation 
and maintenance; but even more im- 
portant, it uses a minimum of criti- 
cal material. 

A
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Sylvania Electric Products, Inc., 
recently announced eight new indus- 
trial fluorescent fixtures with com- 
position reflectors. The manufactur- 
er places the standard, full Sylvania 
fluorescent fixture guarantee on these 
units, and states that their reflection 
factor is even greater than that of 
porcelain enamelled steel reflectors. 
Fixtures range in size from 100 to 
800 watts, and are available for 
either individual or continuous-row 
mounting. 

Colt Products Catalog 

A new copy of the Coltalog, a 
quick reference listing of all Colt 
Electrical Products, has just been 
published. Included are complete 
listings of all Type A, C and D safe- 
ty switches and industrial control 
equipment. 

Copies will be sent upon request 
to Department Adv., Colt’s Patent 
Fire Arms Mfg. Co., Hartford, Conn. 

W-L Strip Resistors 

Vitrohm Strip Resistors, available 
from Ward-Leonard Electric Co., Mt. 
Vernon, New York, are especially 
suited to applications in aviation, 
radio, and installations where space 
limitations and high unit space watt 
ratings are important requirements. 

These resistors employ a strong, 
flat refractory core for the resist- 
ance wire winding. Terminals are 
mechanically banded and spot welded 
in position on the core; the core and 
winding are then sealed in a fused- 
on Vitrohm enamel. 

Each unit is fitted with a self- 
sustained mounting bracket and spac- 
er. These spacers and end brackets 
are riveted to metal strips that ex- 
tend through the core providing ad- 
ditional heat radiating facilities. 

Several sizes of Vitrohm Strip Re- 
sistors are available, ranging from 
1% to 6 inches in length with ratings 
of 30 to 75 watts. 

Bulletin 23, available on request, 
gives dimensions, ratings, ohmic val- 
ues, and other information. 

Booklet on Saving Copper 

The war necessitates conservation 
of resources. Delay in securing ma- 
terials and shortage of man-power 
are forcing a revival of interest in 
open wiring up to 600 volts for in- 
dustrial plants. A new booklet, No. 
4210, examines this type of construc- 
tion from the standpoint of best use 
of copper. Free copies may be ob- 
tained from Delta-Star Electric Com- 
pany, 2400 Block, Fulton St., Chi- 
cago, Illinois. 

Transformer Relays 

Cop-R-Temp loading, a method of 
transformer loading which saves crit- 
ical materials by eliminating ‘‘over- 
transforming”’ is described in a new 
20-page booklet (B-3103), by West- 
inghouse Electric and Manufactur- 
ing Company, East Pittsburgh, Pa. 

The most important apparatus used 
in Cop-R-Temp loading is the TRC 
relay, which is used in power trans- 
formers. Operating characteristics 
of the TRC thermal relay are quick 
response which prevents burnouts; 
accurate coordination; quick-make, 
quick-break contacts; and sturdy sim- 
ple construction for reliability. Oth- 
er relays used in Cop-R-Temp loading 
are the TR breaker used in CSP dis- 
tribution transformers, and the FR 
breaker used in the 1% and 3 kva 
distribution transformers. 

Cop-R-Temp loading offers three 
advantages: full transformer capac- 
ity, automatic load check, continuity 
of service. 
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Mitchell Fluorescent Units 

Mitchell Manufacturing Company, 
of Chicago, makers of fluorescent 
lighting equipment, are now produc- 
ing two new types of fluorescent 
units for war production—both fea- 
turing a non-metal reflector known 
as “Lumenite’” — Mitchell’s sturdy, 
light-weight “stand-in” for steel. 

| mircmace 

mrtcmens 
Moe Mo 2046 two 100 wor 60 Lamps 

| 

“Lumenite,” a composition ma- 
terial, is tough and strong, moisture 
and high-heat resistant, non-corros- 
ive, non-scaling, with durable high 
gloss white enamel finish that as- 
sures reflectance and lighting ef- 
ficiency comparable in quality to por- 
celain enamel. 

Other features are (1) Tulamp 
high power factor ballast exposed 
through top of fixture to permit cool- 
er operation and longer life, and (2) 
starter switches mounted on top of 
unit so they may be removed without 
disturbing lamps. 

Model No. 2045 uses two 40-watt 
bulbs; Model No. 2046 two 100-watt 
bulbs. Both units carry the Mitchell 
two-year guarantee. 

Varnish Developments 

A new brochure made available 
by the John C. Dolph Company, in- 
sulating varnish specialist, of New- 
ark, N. J., describes the achieve- 
ments in the varnish field of John 
C. Dolph, founder and late presi- 
dent of the company that bears his 
name. The publication presents an 
interesting account of the develop- 
ment of modern insulating varnish- 
es. 

Speed Indicators 

Herman H. Sticht Company, Inc., 
27 Park Place, New York City, have 
just issued Bulletin No. 715 describ- 
ing the Model DS chronometric Tach- 
ometer or Speed Indicator. This is a 
precision instrument for measuring 
of rpm or fpm, and a Tachometer 
of the chronometric type. The accur- 
acy of the instrument is within one- 
half of one per cent and its read- 
ability is exceptional. Catalog No. 
2302 covers speeds between 0-2,000 
rpm and readability per division is 1 
rpm. Catalog No. 2301 suitable for 
all speeds from 0-20,000 rpm and one 
division represents 10 rpm. 

Both ranges come in three differ- 
ent models with various accessories. 
Bulletin No. 715 shows complete pic- 
tures of each model and a full size 
reproduction of the dials on the 
Tachometer showing the exceptional 
readability. Copies of the bulletin are 
available upon request. 

There’s an aggressive spirit swinging through the country’s 
* war working plants—a grim determination to win in the 

shortest possible time. But to win the war we must first 
win the battle of production. 
That’s where this new 575 volt Rolarc Safety Switch comes 
in. Available from 100 to and including 600 Ampere 
capacity, it is designed on a radically new and advanced 
principle of arc control. Two parallel rollers snap together 
immediately upon disengagement of the blade from the 

“line” stationary jaws to form an insulated barrier that interrupts the arc—reducing 
the possibility of arcing to an absolute minimum. 
By harnessing an arc the Federal Rolarc offers many advantages—conserves war-vital 
copper by lengthening the life of the switch . . . increases the safety factor . . . saves 
priceless time and power by eliminating dangerous arcing . . . increases production 
by eliminating delays caused by switch failure. 
These are but a few of the reasons why progressive manufacturers are switching to 
the Federal 575 volt Rolarc Safety Switch to “keep ’em rolling.” 
Get complete information about this amazing Rolarc—write for bulletin 42-12. 
Until stocks on band are exhausted we must reserve the right to ship our regular S75 Volt Switch 

unless Rolarc is specified on the order. 
Southeastern Representative 

Fulwiler and Chapman ©@ 314 Luckie St..N. W. @ Atlanta, Ga. 

FEDERAL ELECTRIC PRODUCTS COMPANY, INC. 

60 PARIS STREET, NEWARK, N. J. 

PANELBOARDS © SWITCHBOARDS ¢ SAFETY SWITCHES @ CIRCUIT BREAKERS 
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SAVE HOURS 

OF WORK 

ON DEFENSE JOBS WITH THESE 

GREENLEE TOOLS 

* * * * ” 

Cut labor costs and save vital hours on 
your defense jobs by turning to a better 
use of tools. Greenlee Tools are saving 
hundreds of contractors on defense jobs 
from 15 to 75% in time and labor costs 
by making the work easier and faster 
for the man on the job. 

COMPLETE LINE OF BENDERS 

For any bending job there's a 
Greenlee Bender. Small 
hand benders and powerful 
hydraulic benders for con- 
duit, pipe and tubing from 4 
to 4'.-inch size. Benders 
that are easily operated by 
one man, save the cost of 
many manufactured bends 
and fittings, are compactly 
built in one unit, and are 
easily carried to the job and 
set up. fi 

No. 765 CABLE PULLER 

Enlarge holes without long 
tedious drilling, reaming and 
filing with Greenlee Knock- 
out Punches and Cutters. 
This handy tool is inserted 
in a knockout or a small 
drilled hole and a smooth 
accurate hole can be quickly 
cut by turning the drive nut 
with an ordinary wrench. 

This handy Greenlee Cable 
Puller clamps right on to the 
conduit through which cable 
is pulled, is easily carried to 
the job, can be set up in a 
jiffy, and is easy for one man 
to operate with one or two 
cranks and will save many 
hours of work when pulling 
in cable. 

HYDRAULIC PIPE PUSHERS 

Greenlee Pushers eliminate digging long trenches, fearing 
up lawns, breaking through concrete, backfilling, and tamping 

when installing pipe under- 
| | ground. Only a short trench is 

required and one or two men 
can easily push the pipe by 
pumping the handles. 

WRITE FOR FREE COPY CATALOG 33E 

Find out how these and other Greenlee Tools for 
the Electrician, Carpenter, and Plumber can help 
speed up your jobs... write for Catalog 33E. 

GREENLEE TOOL CO. 
1772 
ROCKFORD, 

COLUMBIA AVE. 
iLL. 

Current Transformer Protector 

A new Thyrite secondary protector 
for use on current transformers to 
provide protection against high open- 
secondary-circuit voltages is announc- 
ed by the General Electric Company. 
It consists of a disk of Thyrite con- 
nected across the transformer second- 
ary terminals, together with a ther- 
mostatically operated short-circuiting 
switch. 

In operation, when the external 
secondary circuit becomes accident- 
ally opened, the secondary current 
will pass through the Thyrite disk. 
When the temperature of the disk 
reaches approximately 100° C, the 
thermostat operates the switch to 
short-circuit the Thyrite and pre- 
vent damage to the Thyrite that 
would be caused by overheating. 
When the temperature of the disk 
drops to approximately 80° C, the 
switch opens. This operation is re- 
peated until normal conditions are 
restored to the secondary circuit, at 
which time the switch will remain 
open. 

New Navy Hand Lanterns 

The S. & G. Manufacturing Co., of 
149 Wooster Street, New York City, 
have just completed a new emergency 
light which is made of stamped steel 
and has a shock-proof mounting brac- 

ket. This lantern is connected to a 
gravity type relay which automatical- 
ly places same in circuit upon the fail- 
ure of the normal current supply. 
This unit is known as Type J-R-1 
drawing No. 9-S-5293-L by the United 
States Navy. 

Porcelain Insulators 

A wide range of porcelain insula- 
tor products are now available from 
the Universal Clay Products Com- 
pany, Sandusky, Ohio. In addition 
to their regular line of porcelain ma- 
terials for house wiring, such as nail 
knobs, tubes and cleats, the company 
also manufactures such porcelain spe- 
cialities as cable supports, porcelain 
cable bushings, porcelain pipe thread 
bushings, porcelain electrode hous- 
ings, ete. 

Fluorescent Accessories Catalog 

A new 16-page catalog on G-E 
fluorescent accessories is announced 
by General Electric’s appliance and 
merchandise department, Bridgeport, 
Conn. Included with the catalog is 
a two-page insert on the new G-E 
manual reset Master No Blink Starter. 

The catalog contains general and 
technical information on fluorescent 
lighting principles. It gives com- 
plete descriptions of the many G-E 
fluorescent lampholders, _ starters, 
starter sockets, etc., together with 
detailed stories on how these acces. 
sories operate, why they are neces- 
sary and how accessories of high qual- 
ity contribute to the economy of op- 
eration of fluorescent lighting. 

Tests made on G-E starters are de- 
scribed in detail regarding starting, 
performance, timing and radio inter- 
ference. Diagrams giving mounting 
dimensions of G-E fluorescent lamp- 
holders are shown. 

Frank Adams Products 

Bulletin No. 67, describing panel- 
boards and panelboard equipment, has 
been announced by the Frank Adams 
Electric Company, St. Louis, Mo. 
This 36-page booklet provides com- 
plete information on FA standardized 
panelboards, lighting and appliance, 
branch circuit types, a-c circuit break- 
er and Dublbrak circuit breaker 
types, as well as panelboards de- 
signed for fuse only and switch and 
fuse. The bulletin includes specifi- 
cations and prices. Copies are avail- 
able upon request. 

P & S Wiring Devices 

Pass & Seymour, Inc., of Syracuse, 
. Y., have just announced their 

Catalog No. 42 covering the P & § 
wiring device line. All descriptive 
copy in the new catalog has been 
closely associated with illustrations, 
and the different types of devices, 
switches, convenience outlets, sockets, 
etc., have been grouped for easy 
reference. Copies of the catalog are 
available upon request to Pass & 
Seymour, Inc. 

Non-Metallic Reflector 

Development by the fluorescent 
lighting fixture industry of a new- 
type reflector, constructed of materi- 
als not vital to war production, was 
announced recently by the Lighting 
Division of Sylvania Electric Prod- 
ucts, Inc., Salem, Massachusetts. 

The Sylvania fixtures utilizing the 
new composition reflector will em- 
ploy only about 1/3 as much steel as 
present fixtures, and thus the amount 
of steel made available for other war 
production will be considerable. 

Made of a specially treated com- 
position, the reflector is considerably 
lighter in weight than present reflec- 
tors. 
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Interim Amendments 

(Continued from page 38) 

snap switches shall have an ampere 
rating at least equal to the ampere 
rating of the load controlled. 

(b) When the load controlled by 
the snap switches is made up of 
tungsten filament lamps or a com- 
bination of such lamps and other 
non-inductive loads, then the 
switches must be “T’’-rated. This 
is definitely required except where 
the three specific qualifications are 
satisfied; not any one of them, but 
all three must be met. 

(c) Where inductive loads are 
served the switch must have an 
ampere rating twice that of the 
load controlled. This applies in all 
cases except where the switch is of 
a special type approved as part of 
an assembly, or specifically approv- 
ed for the purpose intended, such 
as switches on signs, and gas tube 
lighting, or controlling motors. 

Interim Amendment No. 52 

*Section 2523. Grounding Connection for Alternat- 
ing Current Systems. Interim Amendment No. 52. 
Approved June 17, 1942. 

Revise to read: 
2523. Grounding Connection for Alternating-Cur- 

rent Systems. Secondary alternating-current circuits 
which are grounded shall have a grounding connection 
at each individual service, except as provided for in sec- 

_ The connection shall be made on the supply 
side of the service distonnecting means. Each secondary 
distribution system which is grounded shall have at least 
one additional grounding connection at the transformer 
or elsewhere. No grounding connection shall be made 
to the grounded cirguit conductor on the load side of the 
ervice” disconnecting means, except as provided for in 

section 2524 
Nore: This is present section 2523 amended as shown and with the last sentence which reads, “The grounded conductor of the secondary distribution system shall be run to each building served” deleted. 

As reworded in this amendment, 
Section 2523 will not require that 
an additional grounding conduct- 
or be installed for the service drop 
when secondary alternating cur- 
rent at a potential above 150 volts 
to ground is supplied. 

As the 1940 Code is worded, an 
alternating current distribution 
system that had a primary ground- 
ing connection or a grounding con- 
nection common to both primary 
and secondary would require that 
the grounded conductor be run to 
the building served, regardless of 
whether it was needed for the 
utilization equipment. 

Utility Program 

Of Conservation 

(Continued from page 19) 

necessary work orders, estimates 
time and material required for 
each job, and groups these work 
orders as to location. In the av- 
erage district made up of a num- 
ber of small towns this method 
of having a full file of prepared 
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Fluorescent Fixtures. Vapor Proof Units 

Incandescent Reflectors. Floodlites 

Electrical Construction Materials 

From One Dependable Source 

Immediate Deliveries . . . Save 

Time And Aid War Effort 

A big modern factory, 30 years’ experience and 5 

lines of products tuned to today’s demands, from one 

dependable source save time, speed installation, avoid 

costly delays. Write today for complete information. 

THE SPERO ELECTRIC CORPORATION 

18222 LANKEN AVENUE * CLEVELAND, OHIO 
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The Better 

Easter 

less Expensive 

way to 

Join Wires 

) together 

"Gorilla Grips” 

Good Engineering 

Precision 

No Special Tools 

Holds fast 

exactly 

forever 

Reusable 

No wear, tear, fatigue 

in 

“Gorillas” 

National Electric 
PROUOCOCTS CORPVURATION 
300 FULTON BUILDING, PITTSBURGH, PA. 

work orders conserves both man- 
hours and tire-miles because when 
called to an outlying town to do a 
small job the foreman takes along 
additional maintenance orders to 
complete the day’s work. We are 
thoroughly sold on the program 
and we are convinced that it 
offers one way of offsetting some 
of the factors which will of nec- 
essity continue to lower our 
standards of service. 
We are attempting to offset 

present adverse conditions by im- 
proving service in other ways that 
require little or no critical ma- 
terial. Under the general super- 
vision of a Company employee 
who is a trained tree surgeon a 
planned program of tree trimming 
and right-of-way clearing is be- 
ing carried forward. The tree 
trimming work is contracted to in- 
dependent tree experts. The 
right-of-way clearing is done by 
local temporary labor under the 
supervision of an experienced 
foreman, As a result of this pro- 
gram the number of service in- 
terruptions caused by trees has 
been reduced from 26% prior to 
the program to 2% during 1942. 
This work is paying dividends in 
improved service at less cost and 
we expect to continue it as long 
as we can secure the services of 
the tree clearing crews. 

Recently we have adopted the 
practice of leaving meters install- 
ed and service connected when 
residences are vacated. This will 
of course reduce mileage and 
make more man-hours available 
for other work, as well as result 
in favorable reaction from our 
customers. 

High-Frequency 

Heating Saves Tin 

(Continued, from page 11) 

.008” to .011”, a frequency of ap- 
proximately 200,000 cycles per 
second is most practical for this 
thickness of sheet. 

The inductor heater coil is rec- 
tangular in form, wound as close 
to the strip as mechanically pos- 
sible. It acts as the primary of 
a transformer while the strip it- 
self constitutes a single turn sec- 
ondary. The induced current 
flows across the strip parallel- 
ing the turns of the inductor heat- 
er coil. The heat generated in 
the strip is due to the resistance 
of the strip and the current flow- 
ing through it. 

The power is supplied by vacu- 
um tube oscillators, which are es- 

sentially the same as the trans- 
mitter of a radio station. Sixty 
cycle alternating current is recti- 
fied to direct current and fed to 
the oscillator tubes where it is 
converted to 200,000 cycles per 
second and sent out through the 
inductor heater coil. One plant 
is installing tin flowing oscillator 
units with 72 times the power of 
the most powerful radio broad- 
casting station in the United 
States. 

In general, the practical high 
frequency limit for rotating ma- 
chinery is of the order of 15,000 
cycles per second — for applica- 
tions requiring higher frequencies 
it is customary to use vacuum 
tube oscillators. 

Variable-Speed, Horizontal Tank Line 

The basic type of line utilizing 
the induction heating process is 
shown schematically in Figure 3. 
It is a high-speed line with hori- 
zontal plating tanks and variable- 
speed plating. This line essen- 
tially consists of three distinct 
units in tandem. These are: first, 
the plating unit with uncoilers, 
pinch roll, No. 1 drag roll, and 
the plating unit; second, the flow 
or fusion unit with the flow zone, 
branner, and precision tension 
unit; and third, the shearing unit 
consisting of a pull unit, loop, fly- 
ing shear, classifier, and pilers. 

This line has been designed for 
operation at 650 feet per minute, 
with provision for making changes 
to obtain speeds as high as 1,300 
feet per minute. Because a shear- 
ing line cannot be operated faster 
than about 700 feet per minute 
without excessive buckling of the 
sheets, provision has been made 
for coiling the finished strip and 
then shearing it into sheets as a 
separate operation when the line 
is operated faster, 

Tension is automatically main- 
tained between the pinch roll and 
the uncoiler to keep the slack out 
of the strip. With any slack the 
whipping action would probably 
break the strip. This same ten- 
sion regulator also automatically 
compensates for the change in the 
diameter of the coil as strip is 
paid out. The loop is automatical- 
ly controlled by photo-electric de- 
vices that speed up or slow down 
the entry end of the line as re- 
quired. 

Tension is automatically main- 
tained in the plating unit by hav- 
ing the precision tension unit pull 
the strip through the tank against 
the drag produced by the No. 1 
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drag unit acting as a belt-driven 
generator. Tension must be ac- 
curately maintained to insure a 
good contact between the strip 
and the conducting rolls, through 
which the plating current enters 
the strip; also there must be no 
chance for the strip to touch the 
anodes, thereby short circuiting 
the plating cell and burning the 
strip. 
From the plating tank the strip 

passes through the induction re- 
flow unit into the quench tank, 
from the quench tank through the 
branner, and into the precision 
tension unit. In the reflow unit 
the electrolytically deposited tin 

is heated just to the temperature 
where it will flow and produce 
the mirror-like finish expected of 
tin-plate. The strip is then 
quenched to harden and preserve 
the surface. Next, it is oiled and 
the excess oil is removed in the 
branning machine. It is import- 
ant that the tension be accurately 
controlled through this sequence 
also. 

Photoelectric Regulators Used 

Inasmuch as the coating thick- 
ness is proportional to the cur- 
rent and speed an electronic reg- 
ulator is used that operates from 
both a current and speed impulse 

connection. (16) When a coil of an old type unit fails, 

to adjust automatically the speed 
of the entire line. This regula- 
tor is set for the desired coating 
weight; then, plating current is 
applied. This regulator adjusts 
the main generator voltage to op- 
erate the entire line at the speed 
to give this weight. To change 
the line speed it is necessary only 
to increase or decrease the total 
plating current accordingly. 

To reflow the tin in the reflow- 
ing zone, a photo-electric regula- 
tor is used. This regulator scans 
the strip as it passes and regu- 
lates the heating medium accord- 
ingly. Such a regulator is pos- 

(Continued on next page) 

Range Surface-Unit Service 
(Continued from page 26) 

where the hinge is attached to the drip shield, the old 
hinge should be broken from the trim ring. This change 
is possible since the stirrup location is the same on all 
tops. (14) Whether attached to the unit coil or trim 
ring, the hinge serves as a ground connection. For this 
reason the cotter key should never be omitted when a 
new unit is being installed. (15) When you install 
surface units on either a new or old top, be sure that 
the holes in the stirrups are free from rust and enamel. 
Replacement cooking tops are purposely made with un- 
dersized holes which must be reamed before the units 
can be installed. This assures a good electrical ground 

replacement may “be made with a complete new 1941 
unit. This is done only where policy and stock condi- 
tions permit. The old unit, including terminal block 
and trim ring, should be returned to the nearest appli- 
ance service station. Notice that the coil and trim ring 
of the replacement unit are assembled in the same man- 
ner as the standard production 1941 unit. The ring, 
however, is not hinged. It is centered by means of three 
grooved ears. These must be taken off, so that the side- 
ways movement of the unit is restricted. There is a 
hole in the drip shield for the attachment of a ground 
wire. This should be done with a self-tapping screw. 
The other end of the ground wire must be attached to 
the range frame. 

Tae ee e——< 

udustecad LUORESCENT UNITS 

COMPLETE HOOD & REFLECTOR 

CONTAIN ONLY OUNCES OF STEEL 

Individual Units for Two and Three 

40 Watt and 2—100 Watt Lamps 
Designed for war industries. Saves maximum amount 
of critical materials. 
From actual use and exhaustive tests by lighting prod- 
ucts and Underwriters’ Laboratories, Inc., this fixture 
has proven to be of rugged construction and rigidity— 
fire resistant and fixture shape holds to close tolerances 
under most adverse humidity conditions. 
Housing and reflector are of non-metallic materials 
and their assembly parts contain only a few ounces of 
steel. Reflector conforms to U. S. Bureau of Standards. 

Here is a fixture that you can recommend and in- 
stall (not as a substitute for steel) but a new pre- 
cision built fixture that will give you top performance 
and years of service. 
Fixture is Underwriters’ Laboratories approved. 

Inquire About This 36-A Series Today! 

SERIES 36-A 

“Controlled Conditioning” — All resistant “Klasium Luminex.”’ 
reflectors and housings are 

DESIGNERS AND MANUFACTURERS 
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formed in our own factory by 
this new process. The products 
produced are rigid—the bends 
are “Set by our process” and do 
not flatten out to allow a spread 
in the reflector or housing 
shapes . . . Controlled condition- 
ing produces permanent shapes, 
even under the most adverse 
moisture or humidity conditions. 

Housings—Are of special press- 
ed hardboard formed under con- 
trolled conditioning. Interior is 
fireproofed in accordance with 
underwriters requirements. En- 
tire housing finished with fire 

Reflectors—Are of special press- 
ed hardboard, formed under con- 
trolled conditioning. Reflector 
conforms to U. 8S. Bureau of 
Standards specifications. Finish- 
ed in “‘Klasium Luminex” out- 
side and “Klasium White” in- 
side with a reflection factor of 
approximately 66%. 
Wiring Equipment—Fixtures are 
furnished wired complete with 
E.T.L. approved high power- 
factor ballasts. Sockets and lamp 
starters (less lamps). 
Fixtures are approved by the 
Underwriters’ Laboratories, Inc. 

LIGHTING PRODUCTS INC. 

HIGHLAND ILLINOIS, U.S.A. 



sible, because tin, fortunately, is 
a solid at one temperature and 
just a few degrees hotter becomes 
molten so that the actual reflow- 
ing occurs in a narrow tempera- 
ture zone. This regulator oper- 
ates essentially as a position in- 
dicator and automatically com- 
pensates for any change in line 
speed. 
When the shearing unit is op- 

erating separately the photo-elec- 
tric loop control operates in the 
field circuit of the uncoiler to 
maintain the loop, which is stand- 
ard practice. However, when this 
unit is in tandem with the other 
two units this method of operation 
is obviously impossible. Instead, 
the photo-electric loop control op- 
erates in the field circuit of the- 
main generator, used to operate 
the entire shearing unit. In this 
way the entire unit is speeded up 
or slowed down to maintain the 
proper loop. 

Large Power Input Required 
This type of line requires a 

large power input. It uses about 
25 d-c motors of from one to 125 
hp, and approximately 75 a-c mo- 
tors ranging from 1% to 60 hp. 

Hot Line Clamps 

Lines 
Made in Two Parts 

Line Unit—The part that 
connects permanently to 
the line. 
Connector Unit—The part 
to which tap wire is at- 
tached. 

These clamps are designed to overcome 
three objectionable features encountered 
in making hot line connections in the 
past, viz: 
1 —Te eliminate arcing or crushing of 

line while connecting or discon- 
necting tap wire. 

)—To prevent atmospheric corrosion 
rendering threads useless. 

—To forestall mechanical 
caused by ice and sleet. 
HOT LINE STICK ADAPTER 

Quickly and easily attached to any Standard 
Hot Line Stick. 

Catalog No. HLA2 

Catalog 
Nos. 
4545C 
and 

4565A 

failure 

WRITE FOR BULLETIN I1-A ® 

a KRUEGER & HUDEPOHL } 
“ae B VINE AT THIRD-ES «+ 

The plating unit requires approx- 
imately 60,000 amperes at 12 volts 
or 720 kw, direct current. A total 
of approximately 600 kilowatts di- 
rect current is required from the 
generators to supply the variable- 
voltage power. This means, there- 
fore, that the total power for this 
line at rated load and speed is 
about 2700 kilowatts or 3600 hp. 

Protection for 

Motor Circuits 

(Continued from page 16) 

If fuses are uged as the run- 
ning overcurrent protective de- 
vice they cannot be left in the 
circuit when starting the motor. 
The motor starting current may 
range from 200% to over a 
1,000% of the full load current 
rating. This large starting cur- 
rent will quickly blow the run- 
ning protective fuses rated at 
125% of the motor full load cur- 
rent rating. Therefore, it is per- 
missible to shunt these out at 
starting and after the motor has 
come up to normal operating 
speed, to “switch in” the running 
fuses. This is usually accomplish- 
ed with a special double throw 
safety switch, one side of which 
is fusible and the other non-fus- 
ible. A spring is set within the 
switch so that it can only be left 
in the fusible position. This fea- 
ture is definitely required by the 
Code. 

During the starting period the 
branch circuit fuses or circuit 
breakers, although rated as high 
as 400% of the motor full load 
current rating will offer running 
protection to the motor. The Code 
requires that these branch circuit 
over-current devices must be in 
circuit if the running protection 
fuses or other devices are “shunt- 
ed out” during the starting per- 
iod. (see Figure 37). 

The device used to start and 
stop the motor is generally termed 
a controller. In most cases this 
controller includes, in the form of 
thermal cutouts, heaters, etc., the 
motor running overcurrent de- 
vices. This is permissible and, 
of course, is desirable since one 
casing can be built to include both 
devices. Such combination, how- 
ever, must have the minimum num- 
ber of overcurrent devices in the 
ungrounded conductors as outlined 
above; must be arranged so that 
the overcurrent units are in cir- 
cuit—in both the starting and run- 
ning position if used with a d-c 
motor, or in the running position 

only if an a-c motor is being pro- 
tected. 

As mentioned earlier in this dis- 
cussion, most thermal cutouts, 
thermal relays, etc., used for run- 
ning overcurrent protection of 
motors will be completely destroy- 
ed or exploded if subjected to mo- 
tor short circuit currents. It is 
necessary that these devices be 
backed up with a fuse or a circuit 
breaker having a rating of 400% 
or less of the motor full load rated 
current. In the case of a branch 
circuit feeding a single motor the 
branch circuit overcurrent protec- 
tion, to be discussed in the follow- 
ing article, is rated at this value 
and, therefore, protects the ther- 
mal devices from the short cir- 
cuit currents, opening the circuit 
before they assume dangerous val- 
ues. However, in the case where 
individual branch circuit fuses 
are omitted from the taps taken 
from a feeder serving several mo- 
tors, the feeder fuses or circuit 
breakers may be rated at more 
than this 400% value. Special 
thermal devices are available, as 
was pointed out above, that can 
be operated with higher rated 
“pack up” fuses, etc. These, how- 
ever, must never be used if these 

‘‘HAPPY 

LANDING 

place fora 
restoring rest on an 
inner-spring mattress 
in a noise-proofed, 
comfortable room... 
then a satisfying meal, 
and a fresh start. 

VA 

“(Mayfair 

Jt Lout? 
Over SO0/p of all rooms $3.50 or less single 
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FOR BETTER 

SERVICE CALL 

Service with the JOHN C. DOLPH COMPANY means a lot 
more than supplying electrical repairmen with insulating 
varnishes. In these fast-moving times, it is essential to keep 
abreast of needs—even anticipate them. The DOLPH Labora- 
tories are working together with many repair shops in an 
effort to help maintain dependable electrical equipment for 
war industries. 

It is essential that research be done, for varnish insulation 
which may prove very successful on one type of an electrical 
unit, may be entirely unsatisfactory on another. The facilities 
of the DOLPH Laboratories are available without obligation, 
to assist you in solving your insulating varnish problems. 
Why not let us help you? 

JOHN C. DOLPH COMPANY 
Insulating Varnish Specialists 

166 Emmet Street, Newark, New Jersey 

C. B. ROGERS 

Cg CD 

ELECTRICAL HEATING ENGINEER 
CHROMALOX 

ELECTRICAL HEATING UNITS 

and 

CHROMALOX 

EQUIPPED PRODUCTS 

Pe > 
1000 PEACHTREE STREET 
ATLANTA, GEORGIA 

WECO SPECIALTIES 

Our facilities are set 

up to handle inquiries 

for Special Enclosures, 

larger or small, for any 

type of electrical ap- 

plication. 

WALKER ELECTRICAL Co. 

Atlanta, Georgia 

THEY FIT 
All Electric Ranges 

ot eee quickly—cleans 
Call easily—Thousands now in service. 
r mea nearest be Keep "em cooking electrically—with 
epresentative—or write us. CHROMALOX. 

a.—C. B. Rogers, 1000 Peachtree St. DALLAS, Texas—L. R 
hicnd Bldg. Annex, RALEIGH, N, C.-W. R. Phillips 

EDWIN ® WIEGAND co., 7600 Thomas Bivd., Pittsburgh, Pa. 

ELECTRICAL SOUTH for DECEMBER, 1942 

USE DEPENDABLE 

MACALLEN Gyccag 

FOR EVERY y 

ELECTRICAL NEEDS 

MICA AND FISH PAPER 

MICA AND PAPER TAPE 

MICA TUBING 

a 
% i Mahan . 

WL 

MICA PLATE 
Moulding, Segment, 
Flexible, and Heater 

MICA AND FIBERGLAS 

COMBINED 

MICA PAPER 

MICA CLOTH 

MICA COMMUTATOR 

RINGS 

MICA COMMUTATOR 

SEGMENTS 

MICA AND RED ROPE 

PAPER 

Write for the 

iwi 

BLUE 

CATALOG! 

All MACALLEN MICA Products Distributed by 

INSULATION and WIRES, Incorporated 
2127 Pine Street, St. Louis, Missouri 

289 Simpson Street, N. W. Atlanta, Georgia 
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PARALLEL TAP 

CROSS CONNECTOR 

END CONNECTOR 

T-CONNECTOR 

BURNDY 
107 EASTERN BLVD 
NEW YORK CITY 

WIRE JOINTS 

AVAILABLE 
NOW! 

Conserve Critical Materials! 
Use “Wire-Nuts.” Save critical materials—Lead, 

Tin and Rubber as used in solder-and-tape joints. 
Ss i ow 

SS 4 7 29 3D a, 7 A J Gt cis = Li J 
Solderless, Tapeless Wire Connectors 

Millions in Use — Better electrically; stronger 
mechanically. Ask for FREE sample. 

FULLY APPROVED, Listed by Underwriters’ 
Laboratories, Inc. SIZES FOR EVERY JOB. 

Other War-Time_ Wiring-Job Speeders 

JOIST CABLE 
BORER RIPPER 

SWITCH BOK 
citar SUPPORTS 

ys geet 

— = FSH TAPE SF _ <—_ 

a) SOLD THROUGH JOBBERS 

IDEAL COMMUTATOR DRESSER COMPANY 
1017 Park Avenue Sycamore, Illinois 
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departments. 

feeder overcurrent units are rated 
for a higher value than that 
stamped on the thermal unit. (See 
Figure 38.) 

Finally, to insure that no motor 
running overcurrent device will 
heat up abnormally during nor- 
mal operation, the Code requires 
at least 15% overrating of all 
such devices. That is all thermal 
relays, etc., must be rated a mini- 
mum of 115% of the full load cur- 
rent rating of the motor. This re- 
quirement is not mandatory for 
fuses and smaller ratings may be 
used, but practical operation will, 
of course, limit the use of smaller 
fuse ratings. (See Figure 38.) 

Accurate Recording 

For Inventory System 

(Continued from page 23) 

substantial differences and set up 
corrective devices. Cash register 
tapes should be filed by dates and 
they provide a means of identify- 
ing cash sales, particularly if re- 
gister keys signify lines sold or 

Some merchants 
identify each sale on the cash 
register tape by writing in the 
item beside the monetary record- 
ing, also the cost price, which 
enables them to strike an accurate 
figure on daily gross margin, but 
this can be done only if cost 
prices are marked on the goods 
sold. 

Obviously the daily recording of 
margin is a big help in guiding a 
dealer in the day-to-day operation 
of his showroom because it gives 
an up-to-the-minute grasp of his 
profit trend. By deducting his 
average daily overhead from the 
daily gross margin, he gets a 
pretty accurate line on daily net 
profit. If overages or shortages 
are small, little time need be spent 
tracing the difference between the 
physical inventory count and book 
value because they seldom balance 
to the penny. All inventories 
should be given a 2-man check, 
one counting originally, the other 
checking the count. 

The purpose of inventory is two- 
fold: (1) to arrive at an accur- 
ate profit or loss figure, and (2) 
to detect errors, theft, loss, waste, 
excessive mark-downs and general 
inefficiency in the handling of 
stock. 

Some contractors and dealers, 
by means of adequate inventory 
recording, keep inventory losses 
to less than 4/100 of 1 per cent, 
even where stock is made up of 
small items. Dealers and con- 

tractors should keep within 1/2 of 
1 per cent. For example, where 
an inventory totals $5,000, the 
actual count should then be be- 
tween $4,975 and $5,000. Stocks 
of more than 1,000 items at all 
price ranges are kept at this dif- 
ferential by those who utilize ade- 
quate inventory recording me- 
thods. 

For many years, some dealers 
and contractors have gotten by 
despite business laxity, but those 
who expect to endure the duration 
and emerge from this emergency 
in a sound position must step up 
their managerial efficiency to a 
higher plane. Methods that 
passed muster yesterday will not 
suffice now. In war or peace, 
free enterprise must profit. The 
desire to make a reasonable profit 
is not anti-patriotic. Now is the 
time to defend your business se- 
curity with better management 
methods and inasmuch as you can- 
not determine profit, loss or net 
worth unless your inventory is ac- 
curate, it is mighty important that 
this keystone of business manage- 
ment is grounded with an effic- 
ient recording system. 

FORA 

GOOD DAYS 

WORK IN ( GETA 

ST.LOUIS |\GOOD NIGHTS 

SLEEP AT 

You work better when you rest better. 
That's why travel-wise businessmen 
prefer the Hotel Lennox in St. Louis. 
Every room air-conditioned and 
noise-proofed...all beds with inner- 
spring mattresses . . . food and drink 
are famous! 

Cgg@ HOTEL 

il; CnnOX 
COMPLETELY AIR-CONDITIO 

RATES FROM $3.25 
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Controlled Materials 

Plan Explained 

(Continued from page 45) 

duction schedules on time. Included 
in the Bills of Materials are those ma- 
terials needed by the prime con- 
tractors as well as subcontractors 
and their suppliers. Each prime con- 
tractor submits his total Bill of Ma- 
terials to his particular “claimant 
agency.” There are seven claimant 
agencies — Army, Navy, Maritime 
Commission, aircraft scheduling unit, 
office of lend-lease administrator, 
Board of Economic Warfare, and of- 
fice of civilian supply—which handle 
orders for their respective custom- 
ers. Each claimant agency assembles 
its Bills of Materials and submits 
them to the WPB. 

The requirements thus presented 
by the claimant agencies must be 
brought into balance with the known 
available supply before they can be 
approved. All material requirements 
are divided into amounts needed for 
construction and facilities, including 
industrial machinery and equipment; 
production; and mantenance, repair 
and operating supplies. When the 
sum of these various requirements 
has been adjusted to the supply, the 
WPB program vice-chairman—who is 
also chairman of the requirements 
committee—with the advice of his 
committee will allocate authorized 
quantities of “Controlled Materials’ 
to each claimant agency. 

The claimant agencies, in turn, 
-distribute these broad allotments 
among their prime contractors by 
means of “allotment numbers,” and 
prime contractors then pass on the 
allotmerit numbers to subcontractors, 
as they are needed to secure sup- 
plies. Allotment numbers consti- 
tute “certified checks” for specific 
periods. They are presented to mills 
with contractors’ orders. Mills are 
advised by WPB as to the amount, 
size, and form of materials they 
should produce in order to meet the 
-demand. 

Carbon and alloy steel, copper, and 
aluminum are the first Controlled Ma- 
terials to come under the plan, which 
will be put into effect partially in 
the second quarter of 1943 and com- 
pletely by July 1. Materials other 
than Controlled Materials will con- 
tinue to be distributed through the 
priority system. Provision is made 
for companies to continue getting 
steel, copper, and aluminum under 
the existing priorities system and 
PRP until they qualify under CMP. 

New OPA Regulations 

On Used-Machine Prices 

Changes in OPA regulations de. 
‘signed to simplify the calculation of 
maximum prices for used machines 
and parts were announced recently 
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by Office of Price Administration. 
At the same time, OPA announced 

several modifications and extensions 
of provisions governing pricing of 
new machines, parts, and machinery 
services. 

The changes are incorporated in 
Amendment No. 54 to Maximum 
Price Regulation No. 136 (Machines 
and Parts and Machinery Services). 
as amended, and becomes effective 
November 25, 1942. 

They are as follows: 
1—Used Machines and Parts. In 

calculating the price of a used ma- 
chine or part, the seller now shall 
first ascertain the maximum price, 
f.o.b. factory, of the nearest equiv- 
alent new machine. 

If the used machine is sold “rebuilt 
and guaranteed,” the maximum price 
for the used machine, f.o.b. the sell- 
er’s place of business, shall be 85 
per cent of the maximum price, f.o.b.” 
factory, of the nearest equivalent new 
machine, 

If the used machine is sold on an 
“as is” basis, the maximum price for 
the used machine, f.o.b. the seller’s 
place of business, shall be 55 per cent 
of the maximum price, f.o.b. factory, 
of the nearest equivalent new ma- 
chine. 

Previously by interpretation, the 
maximum price of the used machine 
or part was based on the delivered 
price of the new machine in the area 
of sale. 
OPA pointed out that by the old 

method, the difficulty of determin- 
ing the maximum price for a given 
second-hand machine was immeas- 
urably increased, since the maximum 
varied with the location of the ma- 
chine. It added that the prices pro- 
vided by the Regulation were suf- 
ficiently liberal to compensate for 
any additional value of the machine 
arising from its being located far 
from the source of any replacement. 

The requirement that the price for 
a used machine or part must be f.o.b. 
the seller’s place of business carries 
over into the regulation a custom of 
the trade. 

A clarifying change is made by 
the amendment in the instances of 
second-hand machines sold after so 
little use that there are no worn or 
missing parts that should be replaced 
or repaired for satisfactory operation. 
The regulation through amendment, 
now clearly states that a machine 
which is the equivalent of a rebuilt 
machine, but has not actually been 
rebuilt, may command the price of 
85 per cent of the nearest equivalent 
new machine or part. 

In another change, the amendment 
modifies previous provisions so that 
Federal, State and local Government 
agencies which cannot issue guaran- 
tees, may sell used machines that are 
the equivalent of “rebuilt and guar- 
anteed’”’ machines at the prices “re- 
built and guaranteed” machines 
would command. 

OPA Revises Ceilings 
Based on Competition 

Sellers of services who base their 
ceiling prices on the prices of com- 
petitors are allowed to take advant- 
age of any adjustments granted the 
competitors, the Office of Price Ad- 
ministration announced recently. 

The services regulation (Maximum 
Price Regulation No. 165 as amend- 
ed) applies to a wide range of serv- 
ices, such as those performed by 
laundries, garages, and radio repair 
shops. It states that when a seller 
of services cannot determine his max- 
imum price under other provisions of 
the regulation, his ceiling shall be 
the highest price charged in March, 
1942, by the most closely competitive 
seller of the same class for the same 
service or the similar service most 
nearly like it. 
Amendment No. 8 to the regula- 

tion, effective November 18, changes 
that provision to read “the maximum 
price of the most closely competitive 
seller of the same class.” 

The provision in the original reg- 
ulatioa, OPA pointed out, was based 
on the assumption that the competi- 
tor’s highest price charged in March 
is always his maximum price. This 
is not true when a seller has been 
granted a price adjustment by OPA. 

This amendment makes sure that 
a seller whose price for a service is 
determined with reference to the 
price of a competitor will be al- 
lowed to charge the same price as 
the competitor. 

Nonmetallic Reflectors 

Ordered to Save Steel 

Substitution of nonmetallic me- 
terials in the manufacture of reflec- 
tors for fluorescent lighting fixtures, 
as a means to conserve steel, was 
required throughout the industry be- 
ginning October 31. 

Restrictions applied to reflectors 
are incorporated in a single amended 
order, Limitation Order L-78. 

Changeover to the use of non- 
metallic substitutes, it is expected, 
will be accomplished with a minimum 
of inconvenience to the industry un- 
der a program developed through 
the efforts of the building materials 
branch in cooperation with the rep- 
resentatives of the industry. 

Diversion to war use of fixtures 
and parts now “frozen” in the stock 
rooms of manufacturers under the 
“blocked inventory’ regulation al- 
ready in effect is also required by 
the amendment. 

The order as amended authorized 
release of small inventories in the 
hand of retailers upon application 
to the WPB and approval by the 
director general for operations. Form 
556, which can be obtained at any 
WPB field office, must be submit- 
ted by the retailer. 
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Stop “Dead Lamp’ Sabotage 

with LLOYD 

NO-BLINK 

STARTERS 

NO-BLINK 
FS-4 NA 

FS-2 FS-4 
Certified by 
ETL -Spec. 6 

Prevent breakdown of ballasts, condensers, 
tubes and starters themselves. 
Prevent ‘flicker’ and ‘blink’. 
Start quicker — Work better . . . longer. 
Listed and Approved by Underwriters’ Laboratories, Inc. 
Approved by Canadian Engineering Standards Association. 

Certified by Electrical Testing Laboratory—Spec. 6 

LLOYD PRODUCTS CO. 
Dep't. 12-ES Providence, R. I. 

Representatives, Branch Offices, Warehouse Stocks 
in 23 Leading Cities. 

Lloyd Policy Insures Quality 

tHe preok- rir 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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