
ELECTRICAL 

.. SOUTH 

FANS 4c, HUNTER CENTURY 

UNTER, who has made fans and 

ventilators exclusively during 55 

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

Production Board restrictions. ¢ No 

more fans will be made except for the Army, Navy and Maritime Commission. ¢ 
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Hair-fine tungsten, almost invisible to 
the naked eye until coiled and recoiled, 
constitutes a cathode. It is coated with 
a compound which allows it to throw 

electrons, the bricks of the universe, in 
the glass house of a fluorescent lamp. 

The cathode is a delicate but tough 
electronic element in the production of 
fluorescence, which provides the best 
lighting known for war plants today— 
and for your home when Victory is 

won. 

At the flick of an electric switch, the 
cathode throws free electrons—billions 
of them—into the low-pressure mer- 

a 

cury-argon vapor inside the lamp. Free 
electrons batter mercury atoms, throw- 
ing them off balance electrically and 
into violent motion. In regaining elec- 
trical balance, mercury atoms generate 
ultra-violet rays. This “Black Light” 
magically makes the “powdered day- 
light” coating inside the tube fluoresce 
in a cool, glarefree, shadowless glow 
more constant than daylight—and just 
as kind to the human eyes. 

During more than ten years of inde- 
pendent research, Sylvania engineers 
have led in the development of more 
efficient, more durable cathodes. Elec- 
tron-emissive material, which is ex- 

FAR MORE LIGHT AND LIFE FOR YOUR MONEY 

*Compared with 1939 a dollar invested today in 
Sylvania Fluorescent Lamps buys more than four times 
the lumen output and approximately five times the 
lamp life. 

LIGHT (lumen output) 
SYLVANIA 
FLUORESCENT 
DOLLAR 
BUYS: tL 

eK} ] 1943 

LIFE (lamp hours) 

(Based on decreasing price and increasing efficiency and 
durability of Sylvania 40-Watt White Fluorescent Lamp) 

pended in the process of light-making 

largely determines lamp life; therefor 
its chemical formula and application 
to tungsten are the subject of tireles 
study. 

Improvements in material and proces 
specifications are made every week « 
Sylvania. Many of them, like the “Mer 
cury Bomb” method of precise met 
cury measurement, conserve strategi 
materials and labor. But all of then 
step up fluorescent performance 0 
such counts as lumen output, lamp life 
uniform colors, quicker starting—an 
at progressively lower cost.* 

While today’s Sylvania Fluorescesi 
Lamps are serving three-shift days i 
America’s war plants, tomorrow's at 

being made even better. Specify Syl 
vania replacements for the latest it 
fluorescent research. 

SYLVANIA 

ELECTRIC PRODUCTS INC. 

formerly Hygrade Sylvania Corporation 
Salem, Mass. 

Even on existing circuits, a change-over to fluorescent— 
Sy/rania Lemps. Fixtures and Accessories—will probably 
more than dcuble the light you get for the same wattage. 

Incandescent Lamps, Fluorescent 
Lamps, Fixtures and Accessories, 
Radio Tubes, Electronic Devices. 

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

Entered as second class matter at the postoffice, Marietta, Ga., under Act of March 3, 1879. 
Volume 23 Number 3 



SPLICES WILL LAST LONGER when protec Se Seculation by mats =< 

w 
)} | VENMATE pour by @ comting of weotherproe! point. 

. a mh = 
the top or by leaving “pace between the condun and This con improve the ethetency of an entire circuit, 

SPACE YOUR CABLES os possible on overhead Need teduce reactive volioge drop. Leave same . we — space for air circulation to prevent 

PROTECT mort fom being run over by heavy moving equipment. dragged around sharp comers. yanked to remove binke 

-making 
therefore 
plication 

| — 
= 

tireless 
piped 

=SStes = 

: 
ber and hastens it derermnse,s 

hae Now, when electrical wires and 4 

e “Mer cables are difficult or impossible to on 

seme replace, it is more important than 4 sary rt etc 

ever that your electrical mainte- 4 “enters Oh em See ge 

nance men take good care of your 

wires and cables to secure maximum 

life and efficiency. This handy wall od SIE cod erty ty or he hom 

chart will show them how fo do it. ut eee ee 

We will be glad to supply, free, 

as many reprints of this chart as 
KEEP corde out of tight and ae you require. 

: 
p= 

: 
‘ : t to hn a a reapleerng thus hastening cracks. 

THE OKONITE COMPANY 

and HAZARD INSULATED WIRE WORKS DIVISION 

Executive Offices: Passaic, N. J. 

Offices in principal cities 

, P js jPAductor load, ouvent ambient temperature) ted in the we cable witout shores na oat ite life. 
PROTTED Bt USA. 304 43.2230 BULLET O20 

ay 

B UY U.S.WAR BONDS E very Payda 
LECTRICAL SOUTH for MARCH, 1943 

y All Okonite Employees BUY U.S.WAR BONDS 



ee eee 

ELECTRICAL SOUTH for MARCH, ! 



aah 

__- industry has been accus- 

tomed to an abundance of metals. A 

little wasted was not serious. 

Today the situation is different. We 

need to turn out finished products not 

only faster but with /ess waste. 

Fortunately, much of the waste in man- 

ufacture can be avoided by applying 

the principles of good light. The “SEE- 

ABILITY” which good light provides 

makes for more accurate workmanship, 

permits greater care in check-ups and 

inspections, substantially increases the 

speed of production for our war effort. 

Good lighting comes not only from 

properly installed equipment—but also 

from proper maintenance. A new book— 

“SEE-ABILITY FOR INDOOR EYES,” 

published by Westinghouse describes 

many of the ways of getting more light 

from present equipment. For a copy, 

please write. Westinghouse, Lamp Divi- 

sion, Dept. F, Bloomfield, New Jersey. 

Your local power company will also be 

glad to help you with your lighting 

problems. 

’ The heart of good lighting is the lamp. To maintain your lighting equip- 
ment at peak efficiency, use Westinghouse Mazda Lamps. They stay bright 
from end to end, have a longer life, and cost less today than ever before. 

Westinghouse 

* MAZDA LAMPS * 

FOR GREATER “*SEECASILETVY * 
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Ask to See 

“Straight 

Thinking” 

The story of G-E’s 
wartime program 
planned to help you. 
Includes a lot of 
darned interesting 

ideas—for instance, the complete set-up of this year’s 
new advertising campaigns that have been planned 
for 1943 needs. Get your G-E Distributor to show 
you a copy of “Straight Thinking.” It'll help. 

Don't forget, le dy, jour electric applibaces re. preg ci i 
built for long life and maximum service..1 
Fs by be ind e 

_ proper tonkec | addition, he can give you a lot c 
advice on Sager use and care of your pales. 

and text as one of a series of Gen 
Electric Consumers Institute ac er 
ments: in National Wom 
Service magazines. It’s part of 
story, your TT is tellin 

d 

LOOK FOR THESE G-E CONSUMERS INSTITUTE ADS 

IN THESE MAGAZINES WHICH APPEAR 

ON NEWSSTANDS IN APRIL 

These G-E Consumers Institute Advertisements art 
but a part of the company-wide General Ezectric 
advertising schedule. 

Saturday Evening Post ....... April 10 
Collier’s April 10 

April 6 
New York Times Magazine ... April 18 

American Home . May Ladies Home Journal May 
House Beautiful . May Good Housekeeping . May 
Holland's Country Gentleman .. May 

ate Ft eee 2 
e + 3 

kag: ee 

4 
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G-E SERVICE SCHOOLS 
Attendance in early 1943 
schools topped all previous 
records! Features include 
new full-color movie, sound 
slide films, demonstrations 
with practical repair and 
maintenance instruction. 
Ask your G-E Distributor 
for complete details on next 
sessions, or write to the 
Product Service Section, 
General Electric Company, 
Bridgeport, Conn. 

SERVICE STORE DISPLAY 
Made in two parts (you 
can detach the Appliance 
Service Center Dealer Sec- 
tion and use it separately 
if you wish). It’s a big 
display—4 ft. high and over 
2 ft. wide. For floor and 
window use. Puts the spot- 
light on your store as Ap- 
pliance Service Headquar- 
ters—Price only $1.50 each, 
postpaid. 
Order yours 
from your{ 
G-E Distrib- 
utor or write 
for informa- 
tion to Adv. 
Div., Gener- 
al Electric, 
Bridgeport, 
Conn. 

SECRET OF SUCCESS 
Ask any successful Appli- 
ance Serviceman this ques- 
tion: “What is most help- 
ful to you in your busi- 
ness?” Invariably his an- 
swer is: “THE PRODUCT 
MAN.” For over 14 years 
this publication (issued 
monthly by G-E’s Appli- 
ance and Merchandise De- 
partment) has been the di- 
rect link between the fac- 
tory and the field servicemen. 

Each issue contains 25 to 
30 pages of ‘“work-facts” 
and “know-how” on servic- 
ing G-E Appliances. Only 
$1.15 a year. If you're nota 
subscriber, get on the list 
today, through your G-E 
Distributor. Ask him, too, 
about yearly volumes bound 

HERE'S HOW WE'LL HELP YOU HELP HER 

in heavy duty covers for 
only $2.00 per copy. 

NEW “KNOW-HOW” 
HANDBOOK 

Here’s practically a new, 
just-off-the-press service 
manual that tells all you 
ever need to know about 
servicing the famous DR 
type General Electric 
sealed refrigerating units. 
You'll find this new DR 
Manual ideal for instruct- 
ING NEW SETV- Pm 
ice person- | | Pomune 
eal, nell a a mae 
fast refresher Em 
course for 
veterans. Get 
your copy 
through your 
Distributor. ° 

OR 
MACHINGS 
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HERE'S HOW YOU CAN HELP HER 

BUSINESS BOOSTER! THE G-E CONSUMERS INSTITUTE 
lis itn Sais Tell her how the G-E Con- 
ee oe pHa ' ye sumers Institute is carrying 

ying t ec mm on constant research on such 
cleaner repairs herself. You wartime home problems as 
2 _ of = a at ane Nutrition, Food Preparation, 
- a ag if you Appliance Care and Repair, 

stock and display the genu- Laundering, Home Making. 
ine G-E Cleaner Parts Kits. Tell her about the General 
Each 4 contains an assort- Electric Consumers Institute 
one d o — oe such as booklets and bulletins. Fa- 
rushes, wheels, belts, springs vorites are: 

A Captain In The Kitchen 
How To Get The Most Out 

of the Food You Buy 
Pack A Lunch That 

Packs A Punch 

wens 8S 

and many others. Get com- 
plete information today from 
your General Electric Cleaner 
Distributor. 

FIRST AID FOR FANCY FINISHES 
Next time a worried house- 
wife asks you about protect- 
ing the painted finish on her 
appliances, tell her about 
G-E Liquid Wax. Ideal for 
all synthetic surfaces. (For 
Porcelain? No-o-o!) G-E 
Liquid Wax comes in full 
pint cans. Nice, eh! 

REPLACEMENT PARTS 
G-E has a replacement stock 
pile that’s 98% complete. : 
Don’t let your stock of re- Keep It Working folders 
placement parts get low. Get samples and prices from 
Send in old appliance parts. your G-E Distributor or 
Old ones make new ones in write to the General Electric 
wartime. Consumers Institute. 

ELECTRIC 
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Electrical failure 

somewhere in your plant may be 

more imminent than you think... . 

WARTIME restrictions make copper products 

hard to get—this includes electrical wire and 

cable. It will pay you to protect what you have. 

Anaconda’s Preventive Maintenance Plan will 

help you check to see that cables in your plant 

are not being abused... to detect electrical 

weaknesses that can be corrected. 

“Tomorrow may be 

ANACONDA’S 

too late...do it today!” = 

If you follow this free plan you not only help 

yourself, but more important, you help the war 

effort. This manual provides a practical auto. 

matic method for complete analysis of circuits 

and equipment...uncovers potential weaknesses 

... methods for correcting them... with charts 

to enable quick periodic check-ups. on 

Anaconda Wire & Cable Company 
25 Broadway, New York City 

' ' ' 

' Please send copy of the Anaconda Preventive Maintenance 
1 Plan for safeguarding production. 

i Individual 

' Company 

Address 
3H 
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Prevents unnecessary 

interruptions in serv- 

ice— but provides full 

protection against 

short circuit or dan- 

gerous overloads. 

The 

rae Type AC 

A) THERMAG 

CIRCUIT BREAKER 

now combines the time-delay action of the 

time-tested and proven THERmal trip with 

the fast MAGnetic trip. 

DVANTAGES of the improved 
@ Type AC THERMAG Cir- 

cuit Breaker. (New and improved 
features are shown in red.) 

1. Individual pole construction 
2. Quick break on manual and 

automatic trip 
3. Tri-metal thermal trip element 

for time-delay tripping 

The @& line of equipment for Indus- 
try includes: Busduct, Wire and 
Cable Duct, Panelboards, Switch- 
boards, Safety Switches, Knife 
Switches, Fan Hanger Outlets, 
Floor Outlet Boxes, and related 
equipment. 

a - 

On harmless momentary overload, the time lag characteristics 

of the thermal element prevent interruption of service, but trip 

on sustained, harmful overload. On short circuit, the magnetic 

element causes faster tripping of the circuit breaker. 

In meeting and passing the tests of Underwriters’ Laborato 

ries, Inc., for interruption of a current of 5,000 R. M.S. Amps,f 

at rated voltage and at 45-50% P. F., oscillograms show that of 

15 Amp. @ Type AC THERMAG Circuit Breaker opened thf 

circuit in .25 of a cycle. 

When tripped, the handle on the single pole breaker autof 

matically returns to the OFF position, thus indicating the cur 

rent interruption . .. On the double pole breaker, a red signa 

button is outed from the face of the breaker on which the 

trouble has occurred. 

@ THERMAG Circuit Breakers are now furnished in aff 

@ standard and narrow column type panelboards, and it 

dust-tight panelboards at no additional cost . . . Capacities: 5) 

Amps. or less, 120 volts AC, single or double pole (individud 

trip). Sturdy construction renders ( THERMAG Circuit Break 

ers, assembled in @ Panelboards, ideal for industrial us 

Installation and connection are facilitated by new ani 

improved @ Pressure Connectors, wide gutters and ampli 

knockouts in steel boxes. Fronts are bonderited to prevel! 

rusting, and attractively finished in pearl gray lacquer. 

Prank Hdam 

ELECTRICAL PRODUCTS 
for War Industry 

FRANK ADAM ite Beng | Co. / 
RERANK A LOUIS, MO.U.S.A 
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Getting Along 

With What You Have! 

| That’s the problem that faces industry to- 
By John M. Turnbull* 

AINTENANCE of wiring sys- 
tems means keeping them in 

good condition, whereas surveys 
reveal ways to improve their con- 
ditions. Wiring maintenance can 
be divided into the three simple 
parts of (1) the conductor, (2) 
its insulation, and (3) its pro- 
tective equipment, both electrical 
and mechanical. 

Most conductor troubles devel- 
op at taps and terminals, so the 
first aim of conductor mainte- 
nance should be towards low re- 
sistance by keeping contacts clean 
and tight. Lugs must be cleaned 
each time they are bolted, other- 
wise heating and open circuits 
will result. This is of the utmost 
importance. 

Other contacts, such as of fuses 
and switches, should be maintain- 
ed tight and in alignment to as- 
sist in the dissipation of the heat 
given off by such fusible elements 
and contacts. A misaligned con- 
tact not only retards the trans- 
fer of heat to the contact block, 
but develops of itself into a source 
of excessive heat. Low resistance 
of the conducting path holds down 
to a low value the heating and 
energy (kwh) loss of joints and 
contacts. 
_ Wire insulations may be kept 
In good condition by not overload- 
ing the conductors and so not ex- 

*Mr. Turnbull is service enginer for the 
Western Mass. Electric Co., Springfield, Mass. 
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wiring | 

series of | 

articles on motors, controllers and lighting. 

ceeding their safe operating tem- 
peratures, also by their freedom 
from mechanical and chemical 
damage. 

The National Electrical Code 
lists, on page 285, maximum oper- 
ating temperatures for conductor 
insulations. Overloads of short 
durations are not particularly 
harmful, but to continually exceed 
these listed values invites fail- 
ures. The Code Supplement, of 
September, 1942, revised October 
15, in Section 3004 has defined 
“Continuous Operation” as opera- 
tion where the conductors are 
loaded to the maximum permitted 

by Table 1, as amended, for a 
period exceeding three consecu- 
tive hours or six non-consecutive 
hours during any 24-hour period. 

To illustrate, the 1937 values of 
current capacities for Type R 
Code grade rubber-insulated wires 
may be applied to non-continuous 
loads, whereas for continuous 
loads, as for example in a capaci- 
tor circuit, the lower limits of the 
1940 Code should be used. Where 
conductors are exposed to ex- 
ternal heat, these rated current 
capacities cannot be maintained 
without impairing the insulation. 

Conductors should not be ex- 

ac * 
_ 
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These charts indicate the value of regular wiring tests 
and inspections in one large industrial plant. The as shown in _ the 
chief electrician installed graphic 
circuits after the plant was closed down. 
at the right indicated a load of 40 kilowatts although 
only a small fluctuating load was in use at the time. 

posed to mechanical damage with- 
in the wiring system. For ins- 
tance, conductors might be chafed 
at conduit bushings, especially at 
the top of vertical raceways (see 
N.E.C. section 3012b and 3037); 
or be jammed by the operating 
mechanisms of enclosed switches. 
Wooden sticks could be used to 
prevent splices from rubbing 
against the sides of junction 
boxes. Instead of jamming wires 
into small boxes, box extensions 
should be installed. This abuse 
of conductors is the sort of dam- 
age which results in accidental 
grounds, and from which systems 
must be kept clear if circuit inter- 
ruptions are to be prevented. 
Furthermore, high _ resistance 
grounds result in a constant loss 
of kilowatt-hours. 

Wires must be maintained free 
from dirt, water and grease. Miss- 
ing box covers let in dirt and so 
should be replaced by new ones. 
Water tending to settle in race- 
ways should be drained off. Con- 
ductors exposed to grease, as on a 
machine tool, should have a suit- 
able insulation such as the syn- 
thetic type. Incidentally, Type 
SN synthetic insulation is now re- 
quired by the Code, Article 670, 
for wiring on machine tools. Some 
parts of enclosed wiring systems 
might be retaining oils and greas- 
es. These might well be replaced 
by exposed cables if not subject 
to damage. 

Protection takes two forms, elec- 
trical and mechanical. The fuse 
is of prime importance. Mainte- 

10 

meters in various 
The chart 

nance schedules should cover fuse 
inspections to make sure that 
proper circuit protection is being 
provided, and that life is not 
placed in jeopardy by oversized 
fuses or shorted cutouts. Where 
there is a temptation to resort to 
oversized fuses to meet severe 
starting conditions, the use of 
time-lag fuses might provide prop- 
er circuit protection. However, it 
should be borne in mind that the 
fuses of motor lines may exceed 
the ratings of the conductors, such 
fusing being based on the starting 
of the largest motors when the 
others are running. 

Overload Protection 

Plug fuse cutouts having fibre 
linings are susceptible to shorting 
on sustained overloads, and their 
fuses must be backed out to de- 
tect this hazardous’ condition. 
This same thought holds true for 
circuit breakers having adjustable 
overload calibrations, which might 
have been tampered with. Period- 
ically, the operation of trip units 
should be checked by passing max- 
imum currents through the trip 
coils, to thus check breaker pro- 
tection and operation. On _ the 
other hand, breakers having fixed 
calibrations prevent willful con- 
ductor overloading. 

Open fusible switches are readi- 
ly cleaned. They’ should be 
checked for contact alignment with 
feelers and lubricated. 
Many plants’ have. breakers 

which couid no longer interrupt 
the short-circuit current which 

He began to disconnect circuits to locate the load and, 
center chart, found a large cable 

serving one section of the plant to be responsible. In- 
vestigation showed that there was a low resistance ground 
in the cable and that considerable energy was being 
wasted. (Courtesy Esterline-Angus Co.) 

possibly because of 
increased transformer capacity 
feeding the plant. For safety’s 
sake, such breakers should be ren- 
dered non-automatic, and _ high- 
capacity fuses installed ahead of 
them for short circuit protection, 
at least for the duration of the 
war! 

Breaker maintenance should fol- 
low the manufacturer’s instruc- 
tions. Where duty is severe, oil 
tanks should be dropped frequent- 
ly and contacts dressed. Air 
breakers should be kept free of 
dust and overdoses of oil avoided. 

Grounding connections prevent 
shocks and fires, and if maintain- 
ed in good condition, insure fuse 
operations as when a conductor 
is accidentally grounded. On a-c 
services it is a good plan to bond 
the switch cabinet to the neutral, 
and the Code Supplement, in sec- 
tion 2559, has approved of this 
connection. Ground clamps and 
bonding jumpers should be _ in- 
spected for corrosion. 

Not all services originate at 
the main switch. Where isolated 
lighting transformers are used, 
grounding connections must be 
made to these isolated systems. 

could flow, 

Mechanical Protection 

Maintenance of the mechanical 
protection of wiring systems in- 
cludes simple measures like the 
tightening of locknuts, upon 
which, incidentally, grounding de- 
pends, to the fireproofing of 
cables to shield them from fires 
and adjacent arcs. 
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Where conduit systems accum- 
ulate moisture, preventive mainte- 
nance would include steps to drain 
them by pitching or drilling weep 
holes. Metal systems which are 
scored during installation, should 
be painted at exposed spots, and 
also at threads to prevent rusting. 
Paint should be used thereafter 
as bare spots show up. This will 
be important if enamelled con- 
duits have to be placed outdoors. 
Conduits should be adequately 
supported and well secured against 
displacement if later struck by 
heavy objects. 
Preventive maintenance will see 

to it that unused knockouts in box- 
es are closed and so avoid such 
an interruption as recently took 
place when coolant was careless- 
ly blown by compressed air into 
an open switch case, It is simple 
measures like these that will help 
to make wiring systems last dur- 
ing the emergency. 

Of even greater importance 
would be the maintenance of dust- 
tight and explosion-resistant sys- 
tems where a carelessly replaced 

could allow the accum- cover 

ulation of dangerous gases or 
dusts. Frequent inspections would 
be called for in such locations. 
War factories are being set up 

with open wiring. This will call 
for more frequent maintenance to 
replace damaged cleats and dis- 
Placed conductors and to keep 

ELECTRICAL SOUTH for MARCH, 1943 

these systems in good shape. 
Cable systems need protection 

within at least seven feet of the 
floor, and risers within buildings 
may need extra protection where 
machinery or trucks might be 
jammed into them. Cables call 
for extra inspection at the ends, 
to prevent abrasion damage where 
armor terminates. 

Cable and Open Wiring 

Any one cord is not of the same 
importance to production as is a 
feeder, because cords are used to 
supply individual pieces of equip- 
ment. Nevertheless, cords need 
more frequent inspection because 
they are a greater source of dan- 
ger to workmen. Secondly, they 
should be inspected frequently for 
wear at the terminals 
damaged braids, more so now that 
rubber-sheathed cords are almost 
unobtainable. 

Cords should be taped before 
damage is allowed to spread. They 
should be kept off floors, passage- 
ways and radiators, where they 
are likely to be damaged. 

Defects in lead cable sheaths 

Useful for indus- 
trial surveys is this 
clip-on ammeter 
and voltmeter. 
(Courtesy G-E 

Company.) 

In open wiring, 
inspect regularly 
for broken insu- 
lators and sagging 
wires. (Photo 
courtesy Delta- 
Star Elec. Co.) 

and for~ 

are often due to cable tempera- 
ture changes. Sheaths may be 
worn at the duct entrances, at 
supports, or cracked at _ bends, 
wipes or sleeves. Damage may 
have been caused by falling ob- 
jects or by workmen. Most de- 
fects of exposed cables can be 
detected under routine mainte- 
nance by experienced cablemen. 
Where vibration iis severe, lead 
cables need more frequent inspec- 
tion to detect incipient failures 
and so to make the cables last out 
the war period. 

The proper storage of wiring 
materials must not be overlook- 
ed in order to prevent their de- 
terioration. Insulated conductors 
should be kept in a cool, dry, 
shaded place. 

Preventive Maintenance Surveys 

Maintenance requires adequate 
attention to many small causes of 
troubles, It means frequent in- 
spection. It not, however, 
contemplate the unnecessary dis- 
turbance of conductors which 
would probably weaken their insu- 
lation. It should include the 
placement of temporary wiring by 
permanent installations. Tempor- 
ary hook-ups are not safe, and 
should not be tolerated where like- 
ly to be handled by persons who 

does 

re- 

do not understand electrical haz- 
ards. 

Preventive maintenance is the 
stitch in time which saves nine. 

Wiring surveys reveal facts 
which can be used to increase the 
efficiency of a distribution 
tem. By taking 
transmission 

Sys- 
measurements, 

losses can he ac- 
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When making load tests and general investigations of a complex electrical system, it is 
easier to avoid mistakes and to locate trouble when a good plan of the entire electrical 

This one-line wiring chart and the accompanying sched- 
ules on the next page, identifying feeders, motors, and controllers, is a good example of 
a wiring plan that will prove most helpful to the maintenance engineer. 

Anaconda Wire and Cable Co.) 
(Courtesy of 

counted for, or possibly increased 
circuit capacity can be arranged. 
As machinery iis relocated within 
plants, then surveys become neces- 
sary to obtain clear understand- 
ings of operating conditions. 

To begin at the service, the 
maintenance engineer should con- 
sult the supply company if an ap- 
preciable load is to be added, or 
if there is any question as to how 
much load might safely be added 

12 

to existing service equipment. In- 
formation on the required inter- 
rupting capacity of service switch- 
gear should be obtained from the 
power company. A week’s graphic 
record of kva and kw might dis- 
close how operations could be re- 
scheduled to allow for additional 
machinery without having to re- 
build the service. 

Service surveys should include 
recordings of current balance, be- 

ELECTRICAL SOUTH for MARCH, 

cause a heavy unbalance on one 
phase might needlessly load serv- 
ice equipment to the limit, and 
also could result in unbalanced 
voltages. A case of objectionable 
unbalance occurred recently in 4 
department store where the man- 
ager noticed the uneven ceiling il- 
lumination from the indirect fix 
tures. Half the load was on one 
leg of the three-phase, four-wire 
system, and the difference in volt- 
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age drops was the cause of the 
trouble. Unbalanced loads might 
cause damage to meter equipment. 
Rebalancing might provide any re- 
quired increase in capacity in the 
wiring system all the way down 
to the branch circuits. Record- 
ing ammeters can be installed to 
check load balance. 

Voltage and Current Tests 

The potential at the service and 
at the load centers should be 
checked as conditions change to 
find out if the voltage at the ma- 
chinery terminals is adequate, and 
whether or not there is excessive 
voltage drop in any part of the 
system. The total drop from serv- 
ice to outlet should not exceed 
3% for lighting and 5% on power 
systems, Transformer taps might 
need to be changed to suit the 
new load. A pair of recording 
voltmeters, one on each end of the 
line, show voltage drops. 
Using a single voltmeter, an in- 

dication of voltage drop is ob- 

tainable by measuring the voltage 
at the machine terminals under 
no load, then at full load, return- 
to no-load to check if the supply 
potential has changed during the 
test. Incidentally, over-voltage 
contributes toward poor power 
factor. 

Circuits are limited by the safe 
current capacities of their con- 
ductors, while voltage drop might 
even be a more important factor. 
Spot checks using a clip-on combi- 
nation voltmeter-ammeter, under 
full-load conditions, will quickly 
show how close to capacity a feed- 
er is loaded, or else how much 
load could safely be added. This 
same instrument, or a pair of 
them, would be useful in deter- 
mining whether paralleled con- 
ductors were sharing the 
equally. 
Where hot areas have been set 

up in a plant, which lessens the 
current capacities of rubber-insu- 
lated feeders, it might now be wise 
to pull out affected sections and 

load ~ 

replace them with asbestos insu- 
lated conductors. This might avoid 
a possible ruining of the rubber 
and circuit troubles. The sections 
removed, perhaps, would be good 
for use elsewhere, at least for 
the duration. 

Insulation Resistance 

Conductor insulation tests tak- 
en periodically will indicate how 
insulation is holding up. Where 
possible, repeat readings should 
be taken under the same general 
conditions of moisture, tempera- 
ture, etc. 

The simplest test of conductor 
resistance can be made with a 
megger. It is essential to keep a 
chart of the results obtained. 
Any abrupt decline indicates trou- 
ble is developing. The Code, in 
section 3018, gives insulation re- 
sistance standards. Generally, one 
megohm is an acceptable standard 
for circuit insulation between con- 
ductors and to ground for 0-600 

(Continued on page 67) 

TYPICAL SWITCHBOARD AND FEEDER SCHEDULE 

SWITCHBOARD 

*Note: Emergency feeder. Connected 
ead of main breaker. 

FEEDER 

Conductors 

Size Type 

| 609,000 CM | R.C. Lead-Covered Cables 
1 *#4/0 | R.C. Lead-Covered Cables 

#6 | D.B.R.C. Stranded Wires 
| 

#2 | D.B.R.C. Stranded Wires 

Conduit 
Size From To 

Main Switchboard 
| Trans. Vault (Double Feeders) 2-415" 

a . 
” | Basement—L-2 “E 

14 | Main Swbd 1st Floor—L-4 “E" 

2nd Floor—L-8 
3rd Floor—L-12 
4th Floor—L-16 
Sth Floor—L-20 

115” | Main Swbd. | 

TYPICAL MOTOR SCHEDULE 

Location Phase | Voltage | Speed Machine Driven 

Equip. Room 
Equip. Room 
Equip. Room 
Equip. Room 

1750 
1750 
1750 
1750 

208 | Squirrel Cage 
Squirrel Cage 
Squirrel Cage 
Squirrel Cage 

Cold Water Pump 
Hot Water Pump 
Hot Water Pump 

Equip. Room 
Equip. Room 
quip. Room 

15th Floor onou awn 

16th Floor 

1750 
1150 
1150 

Squirrel Cage 
Squirrel Cage 
Squirrel Cage 
Repulsion 

Fire Pump 
Refriger. Compressor 
Refriger. Compressor 
Exhaust Fan 

} 
| Cold Water Pump 

| 

levator 

Description 

Manual Full-Voltage Magnetic Reduced Voltage 

Description 

Magnetic Full-Voltage Fire Pump Controller, Dead Front Manual Type Approved by 
Underwriters and Factory Mutual Laboratories 
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Wartime Application 

Of Motors and Control 

HE WAR emergency has 
called attention to the desira- 

bility of completely utilizing the 
inherent capabilities of electric 
motors and controllers used in in- 
dustry. Critical materials which 
they require, such as copper, iron 
and steel, must be conserved; 
therefore, the smallest motor and 
controller that will do each job 
should be selected for every new 
installation. 

Practically all of the electric 
motors and controllers built in the 
United States conform to Ameri- 
can Standards and are, therefore, 
conservative in design and have 
long life under varied service con- 
ditions as well as liberal margins 
to meet varying loads and volt- 
ages. If, therefore, loads and 
service conditions are known in 
advance, and especially if a re- 
duced life expectancy is satisfac- 
tory, horsepower loadings larger 
than the nameplate ratings may 
be safely applied to both motors 
and controllers. 

Selecting Proper Motor 

The following recommendations 
are made for determining the 
smallest motors which may be eco- 
nomically applied: 

(1) In applying motors, de- 
termine with maximum possible 
accuracy the horsepower required. 
This should be preferably obtained 
by test, or, in the event that this 
is impossible, by accurate calcula- 
tion, or by careful comparison 
with known power requirements 
of similar apparatus. 

(2) When applying open type, 
alternating current continuous 
rated 40° C motors where the mo- 
tor rated voltage is maintained 
and where the ambient tempera- 
ture is usually substantially be- 
low 40° C, and will only occas- 
ionally, and for short periods, 
equal or slightly exceed 40° C, se- 
lect the standard hp rating which 

This article is adapted from a report of the 
Committees on Electrical Machinery and In- 
dustrial Power Applications, of the American 
Institute of Electrical Engineers, entitled “Pro- 
posed Guide for the Selection of Electric Mo- 
tors and Motor Controllers.” It was presented 
at the National Technical Meeting of AIEE in 
New York City, January 25-29, 1943. 
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is at least equal to, but not sub- 
stantially more than, 80% of the 
horsepower determined in accord- 
ance with recommendation No. 1. 

Example: The required hp, as 
determined in Paragraph 1, is 9.3 
hp; 80% of 9.3 equals 7.44 so 
select a standard 742 hp motor 
(see Table 1). 

(3) When applying either an 
alternating or direct current con- 
tinuous rated 50° or 55° C motor, 
where the motor rated voltage is 
maintained and where the ambient 
temperature is usually substan- 
tially below 40° C, and will only 
occasionally, and for short per- 
iods, equal or slightly exceed 40 
C, select the standard hp rating 
which is at least equal to, but 
not substantially more than, 91° 
of the hp determined in accord- 

ance with recommendation No. 1 
(see Table II). 

(4) After selecting motors in 
accordance with recommendations 
2 and 3, torque and operating 
speed should be checked to as- 
sure their adequacy. 

(5) When applying open type 
direct-current continuous rated 
40° C motors in a location where 
the ambient temperature is usual- 
ly substantially below 40° C, and 
will only occasionally, and for 
short periods, equal or slightly 
exceed 40° C, select the standard 
hp rating which is at least 87% 
of the horsepower determined in 
accordance with recommendation 
No. 1 (see Table III). (This more 
conservative limitation is recom- 
mended in the case of direct-cur- 
rent motors in order to insure 

Electric controls are being worked hard today so it is essential that they 

be inspected regularly and that replacements or repairs be made quickly 
when necessary. (General Electric Photo.) 
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reasonably satisfactory life in 
those cases where commutation 
rather than temperature will be 
the determining factor.) 

Critical materials may also be 
conserved by properly selecting 
the types of motors which have 
the simplest mechanical and elec- 
trical design and which will ac- 
complish the purpose for which 
the motor is applied. Where op- 
erating conditions permit, the fol- 
lowing recommendations should 
be followed. 

Selecting Proper Type Motor 

(1) Use open type rather than 
splash-proof or totally enclosed 
motors. The weight of an open 
motor is considerably less than 
any other type (see Figure I) 
and an open type motor rated 40° 
C will carry more load than one 
which is rated 50° or 55° C. See 
recommendations 2 and 3 under 
“Selecting Proper Size Motors.” 

(2) Use higher speed motors 
except in those isolated cases 
where an increase in speed does 
not result in a decrease in weight. 
(Higher speed motors are usually 
lighter and have higher power fac- 
tor than lower speed motors and 
therefore draw less current for a 
given load (see Figure I). 

(3) Use single speed rather 
than multi-speed motors. (Single 
speed motors are usually lighter 
and have higher power factor and 
efficiency than multi-speed motors 
and therefore draw less current 
for a given load.) 

(4) Use single winding rather 
than two windings where multi- 
speed motors are essential. (Sin- 
gle winding multi-speed motors 
are usually lighter and have high- 
er power factor and efficiency 
than two winding motors and 
therefore draw less current for a 
given load.) 

(5) Use alternating current 
motors rather than direct current 
motors whenever alternating cur- 
rent is available and alternating 
current motors are suitable. (Al- 
ternating current motors require 
less strategic material and alter- 
nating current distribution 
tems require much less copper 
than would be needed for direct 
current.) 

(6) Use squirrel cage instead 
of wound rotor induction motors. 
(Squirrel cage motors require less 
strategic material than wound ro- 
tor motors.) 

(7) Use single voltage alter- 
nating current motors. (Single 

sys- 

Replacing a removable contact on a 2300-volt motor control. Renewal 
parts should be kept handy at all times so that replacements can be made 

quickly with a minimum of shut-down time. 

voltage motors require consider- 
ably less cable than double volt- 
age motors.) 

(8) Use voltages not less than 
440 volts for alternating current 
polyphase motors, 1 hp and larg- 
er. For installations requiring 
motors 100 hp and larger, 2300 
volts should be considered, bear- 
ing in mind the fact that 2300 volt 
control equipment is often more 
expensive and requires more crit- 
ical material than control equip- 
ment which is built for 440 volts. 

Use voltages not less than 230 
volts for direct current motors, 
1 hp and larger. 

(Adherence to these recom- 
mendations will result in a con- 
siderable saving of copper and 
other materials required for dis- 
tribution systems.) 

(9) Use direct current adjust- 
able speed motors with as small a 
speed range as is practical. (Mo- 
tors with smaller speed ranges 
are considerably lighter than those 
with the larger speed ranges.) 

If the recommendations for se- 
lecting the size of electric motors 
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are followed, there should be no 
change in the manner of apply- 
ing direct current motors. In the 
case of alternating current motors 
the loads will be materially in- 
creased, compared to past prac- 
tice, and it will be necessary to 
check the torques to be sure that 

Requirements 

they are adequate. The break- 
down torque of induction motors 
is specified by American Stand- 
ards as 200% of the full load tor- 
que. It should be recognized that 
this is a minimum safe figure and 
that the actual breakdown torques 
may be greater than the minimum 
value specified above. In partic- 
ular, the breakdown torques of in- 
duction motors 3 hp and smaller 
may be considerably greater than 
200%, since the permissible start- 
ing currents of such motors are 
greater in per cent of full-load 
current than those of larger mo- 
tors, and therefore the breakdown 
torques are also relatively great- 
er. The larger values of break- 
down torque generally obtained in 

Checking Torque 

15 
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Fig. 1. Motor weight-speed curve. 

smaller motors should be relied 
upon to provide the occasional 
high torques needed to overcome 
the friction load caused by tight 
packing glands, stuffing boxes 
and similar applications. 

The breakdown torque of gen- 
eral purpose, synchronous motors 
varies between 150% and 250%, 
dependent upon the horsepower, 
power factor, and speed. Values 
are listed in the ASA Standards 
C-50, Paragraphs 3.120, 3.121, and 
3.122. The synchronous pull-out 
torques, starting torques and pull- 
in torques required should be 
checked with the values given in 
the above paragraphs. 

Selecting Size of Motor Controllers 

Motor controllers are built to 
standards corresponding to those 
under which motors are built, and 
so normally are designed to meet 
the requirements of the motor 
with which they are used. They 
have built into them certain ex- 
cess capacity, or safety factor, and 
they may, therefore, be overload- 
ed to a degree without dangerous 
results. Such overloading will 
have two effects. It will result in 
increased temperature of current 
carrying contacts, flexible shunts, 
and studs. It will also increase 
the current which the control de- 
vice must make and break. There 

TABLE I 
GUIDE FOR SELECTING HP RATINGS 

ALTERNATING CURRENT CONTINUOUS RATED 

SELECT 
A.C. 40°C 

MOTOR RATED 

iF THE HP LOAD 
EXCEEDS ANO Ss NOT EXCEED 

' 
J 

will, therefore, be some shorten- 
ing of the life of the device, par- 
ticularly the life of current car- 
rying contacts, and of arc shields, 
the life being roughly inversely 
proportional to the loading. The 
following recommendations are 
made for determining the smallest 
controller which may be econom- 
ically applied. 

(1) When a motor has been 
selected in accordance with the 
recommendations previously giv- 
en, the controller should be se- 
lected to suit the actual motor size. 

(2) The controller manufac- 
turer should be advised as to the 
actual load the motor will drive. 
The controller manufacturer will 
then supply a controller having a 
rating the same as the normal 
rating of the motor but will supply 
overload coils or heaters to suit 
the requirements of the load. 

Example: The required horse- 
power for a certain drive has been 
determined by test or calculation 
to be 9.3. An open type, alter- 
nating current, 40° C continuous 
duty, motor will be used. The mo- 
tor rating is determined to be 80% 
of 9.3, or 7.44, and a 7.5 hp motor 
is selected. The controller should 
be ordered for a 7.5 hp motor, with 
overload coils suitable for 9.3 hp. 

Note: With the controller se- 

TABLE IL 
GUIDE FOR SELECTING HP RATINGS 

OF 
ALTERNATING AND DIRECT CURRENT CONTINUOUS RATED 

50° on 55° C MOTORS 
iF THE HP LOAD AC.orn D.C ° ° Al EXCEEDS NOT EXCEED 

Le 
' ! | 

lected according to these condi- 
tions, the locked rotor and single- 
phase current protection, provided 
under normal rating, will not nec- 
essarily be obtained. 

(3) Line fuses should be se- 
lected on the basis of the rating 
of the motor used since locked 
rotor current and full voltage 
current of the motor do not change 
with the load. 

(4) In the interest of long life, 
low maintenance, and in some 
cases reduction in renewal part 
stocks, it has been the practice in 
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some plants to use over-size con- 
trollers. Since the necessity of 
conserving critical materials now 
outweighs these other factors, the 
practice should be discontinued, 
and no controllers should be speci- 
fied of a capacity in excess of the 
minimum available for the normal 
rating of the motor. 

(5) When controllers are built 
to order for a specified horsepow- 
er, buses, terminals, and wiring, 
should not be specified in a size 
larger than the minimum required 
by the application for which the 
controller is designed. It often 
happens that a controller is used 
at a rating below that of the con- 
tro] devices. It has been the prac- 
tice to wire the controller with 

TABLE I 
GUIDE FOR SELECTING HP RATINGS 

DIRECT CURRENT CONTINUOUS RATED 
40°C 

iF THE HP LOAD SELECT 
D.C. 40°C 
MOTOR RATED AND DOES NOT EXCEED EXCEEDS 

wire or bus bar of the same rat- 
ing as the control devices, so that 
the controller could, if desired, be 
used with any motor within its 
rating. This practice should be 
discontinued for the duration of 
the emergency, and a very consid- 
erable saving of copper will result. 
Similarly, control circuit wiring 
should not be specified in a size 
larger than the minimum required 
to carry the current and to insure 
reliable and safe operation. 

Selecting Type of Motor Controllers 

There are a number of other 
ways in which savings of critical 
materials may be made in connet- 
tion with the selection and speci 
fication of motor control appar: 
atus. 

(1) No equipment or device 
should be specified which could 
be eliminated without causing se 
vere operating hazards. Suc 
equipment includes indicating 
lamps, ammeters, volt meters and 
other instruments, test jacks, spe 
cial name plates, special locks, and 
items for the improvement of ap 
pearance. 

(Continued on page 65) 
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OST manufacturers have 
been willing to subscribe 

to the statement that lighting for 
seeing is necessary along the pro- 
duction line, but it has remained 
for the war production emergen- 
cy to bring to full realization the 
genuine contribution which good 

Lighting’s Part in Production 

Recognized by Industry 

lighting for seeing can and does 
make to manufacturing processes. 

For one thing — it has been 
determined very definitely that 
good lighting reduces spoilage, 
and, when materials being pro- 
cessed are critically scarce, spoil- 
age is a most important matter. 

Adequate lighting in big airplane faetories plus ingenious methods for 
servicing the thousands of lamps required by such plants is helping speed 
American war production. This is how the lamp maintenance problem 
is being solved by American ingenuity. A motor-driven telescopic platform 
carries two members of this three-man relamping and service crew high 
in the air for servicing fluorescent lamps 35 to 40 feet above the floor 
in high bay areas. The mobile telescopic lampers’ platform extends to 
enable lampers to reach the lighting fixtures. These fixtures, each of 
which contains four 40-watt fluorescent Mazda lamps, provide approxi- 
mately 33 foot-candles of illumination at working levels, 24 hours a day, 
to help speed the production of bombers for the United Nations. About 
30,000 of the 40-watt fluorescent lamps are used in this plant. Mounted in 
various high bay areas, some 18,000 of them are serviced by overhead 
lamping bridges which travel on existing crane rails, or by these telescopic 

platforms such as the one pictured. (Westinghouse photo.) 
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No less significant is the im- 
proved output good lighting for 
seeing stimulates among all work- 
ers, especially those with defec- 
tive vision. Now that older peo- 
ple are forced onto the production 
line, the contribution is even more 
pronounced, Substantiating this 
particular observation, the War 
Production Board in its booklet, 
“Plant Efficiency” leads off on 
the first page with the plain state- 
ment, “Good lighting sharpens the 
worker’s most important faculty 
—sight. It is an effective means 
of increasing shop efficiency and 
maintaining production at a high 
level.” 

In this connection it is reason- 
able to conclude that, when hostil- 
ities cease and production facili- 
ties are converted to the output of 
peace-time products, the value of 
good lighting as an efficient in- 
dustrial tool will not be forgot- 
ten. On the contrary, American 
industry — always on the lookout 
for ways and means of reducing 
unit costs — is bound to employ 
good lighting in an increasingly 
larger degree to this end. 

As a matter of record, many of 
the lighting systems, being in- 
stalled to help improve war pro- 
duction, are planned with an eye 
to the future. In the main, most 
installations during the past 
couple of years have been plan- 
ned — as they should be — by 
those men who know artificial 
illumination and how to apply it. 
In a great many instances both 
the current production problems 
and the probable post-war produc- 
tion problems have been discussed 
freely with the lighting specialist 
in order to help solve both. 

With an eye to the future such 
organizations as the Illuminating 
Engineering Society and the In- 
dustrial and Commercial Lighting 
Equipment Section of National 
Electrical Manufacturers Asso- 
ciation have created post-war 
planning committees to carry over 
and expand the techniques and 
services now being employed to 
enable lighting to perform effi- 

(Continued on page 64) 
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Conserving Motor Capacity 

| The peacetime practice of applying motors with sub- | 

stantial reserve factors is 

Savings in critical materials can be made by relo- 

cating motors so that their full capacity 

SERS OF electric motors in 
large numbers have been 

seriously hampered in their efforts 
to carry on in the face of ever 
increasing shortages of equipment 
and replacement parts. Intensi- 
fied maintenance methods have 
worked wonders in many cases 
while windfalls of used equipment 
have saved the day for others. 
But as time goes on, other meth- 
ods must be found to keep pro- 
duction on schedule with exist- 
ing equipment. 

The possibilities of relocating 
motors offer opportunities in many 
plants, and when the idea is fully 
explored new avenues may be 
opened up whereby equipment 
may be used at higher efficiency 
and with better load balance 
throughout the plant. In many 
instances, this has not been done 
for a variety of reasons. In gen- 
eral, modern motors are selected 
for the job to be done, and im- 
provement in service through re- 
location is not always feasible. 
Obvious, also, is the fact that to 
simply change a motor without 
making appreciable gains is an 
unwarranted expense and time 
waster. To flagrantly misapply 
a motor is also a step in the wrong 
direction. 

But the situation we are con- 
sidering has the nature of emerg- 
ency. In such circumstances 
many factors must carry more 
weight than normally while others 
must not be distorted beyond the 
importance that the existing con- 
ditions justify. Before any move 
is made, certain preliminaries 
must precede decisions to make 
specific changes. The prelimi- 
nary action is of the utmost im- 
portance and much later confusion 
may be avoided by making each 
early step count. 

It should also be borne in mind 
that methods used today under 
the pressure of wartime conditions 
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*“out”’ 

By Fred D. Mosher 

may not be considered “good busi- 
ness” tomorrow when conditions 
are normal. This means that for 
the present discussion the term 
efficiency applies more to full use 
of all equipment rather than to 
the performance of _ individual 

for the duration. 
| 

! 

is used. 

pieces of apparatus. An example 
of this would be the installation 
of a motor in a location where 
maintenance is’ increased, but 
where its use increases plant out- 
put, and in doing so increases the 
production of other units; 
condition may be favorable to the 
plant as a whole in that overall 

The first step in relocating motors so as to use their full capacity is to 
measure the loads they serve. Industrial motor “analyzers” of this type 
which includes several meters, already connected, in a portable kit will 

speed surveys and reduce errors. (Westinghouse photo.) 
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efficiency is increased, but under 
normal conditions the “weak link” 
would be quickly replaced with 
a more suitable unit. 

Before any thought is given to 
specific changes, a complete pow- 
er survey should be made. Be- 
fore this step is taken it is as- 
sumed that either the desired pro- 
duction is known approximately 
or that the increase in present 
production is known. There may 
be a change in the ultimate prod- 
uct (differing radically from the 
one being produced) or a vari- 
ation. It may be that production 
cannot be determined until the 
power survey has been completed, 
but a skeleton objective must be 
available as a guide. 

Studied 

The power supply might be con- 
sidered a determining element. 
The plant voltage must be known; 
whether d-c or a-c power is used 
is usually fixed except in the 
case of new plants. Assume at 
the beginning that the plant is to 
operate with certain fixed quan- 
tities which may be stabilized. So 
voltage, to permit the use of exist- 
ing general purpose motors, must 
be within 20 per cent of standard. 
This allows 10 per cent below or 
above normal. This is important 
since special motors are needed 
for many operations if this condi- 
tion does not exist. It should be 
determined what increase in the 
supply can be obtained without 
serious voltage variations. Keep 
in mind that we are discussing 
what may be done in an existing 
plant—not a new installation. 

If the production increase is 
more than a few per cent a study 
of the power supply regulation is 
in order. The power regulation 
may be under the control of the 
operator or divided jointly with 
the plant and the power supplier. 
In any case the regulation must 
be known so that when actual re- 
location is made each motor will 
be in position to perform as it 
should. 
Within the plant the power dis- 

tribution must be given consider- 
ation. Should there be existing 
defects they must be corrected be- 
fore the whole is reviewed in the 
light of the new conditions. The 
adequacy of the distributing sys- 
tem must be assured. 
Next, within the plant, the ques- 

tion of power requirements must 
be explored. This is not putting 
the horse before the cart, for un- 

Factors to Be 

Where motor leads are such that a clip-on type ammeter can be used, load 
surveys can be made quickly. 
which permit measurement of both current and voltage. 

This particular meter has terminals 
There are sev- 

eral methods of determining kilowatt imput to a motor from current 
and voltage readings when no load current can be measured. Most of 
these short cut methods are most accurate when load is near full rated 

load—where greatest accuracy is needed. (General Electric photo.) 

less the overall supply is assured 
both a study of distribution and 
requirements within the plant are 
to no avail. Whether power re- 
quirements should be based on 
liberal or conservative estimates 
is a matter of choice and experi- 
ence. Keep in mind that reloca- 
tion deals with new uses for old 
motors and that at the same time 
it is desirable to put each unit 
where it can do the most good; 
within this framework of reason- 
ing a fair estimate can be made. 

The power requirements survey 
must be done in detail. The more 
accurate the survey the more 
profitable will be the results. The 
driven equipment itself must be 
investigated for operating char- 
acteristics and operational cycles. 
In addition to power required, the 
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starting torque, speed character- 
istics, and overload conditions 
must be known, In the case of 
driven machines it is important 
to keep detailed records. It may 
be necessary to take machines off 
line shafts and convert to indi- 
vidual drives in some instances. 
Such instances are often obvious 
and it remains only to select the 
right motor for the job. Machines 
which have been driven by power 
other than motors should also be 
considered for motor drive since 
otherwise they may constitute a 
bottleneck. This would not be 
necessary where only a part of an 
existing process was being in- 
creased, since in that case only 
that phase of the process would 
get consideration. 

In making a study of the power 
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requirements some thought might 
be given to relocation possibilities 
if motors were added to the plant. 
It may be necessary to acquire 
a minimum of additional motors 
to complete the improved plant 
layout. With this in mind alter- 
nate requirements might be stud- 
ied—assuming (a) that no addi- 
tional motors may be _ installed, 
and assuming (b) that a mini- 
mum number will be available. 
At the present time an AA-5 pri- 
ority or better is necessary to ob- 
tain new electric motors. 

At the time the power require- 
ments survey is made each ma- 
chine should be catalogued as to 
the types of drive that may be 
adapted—belt, gear, chain, or di- 
rect. The more flexibity the re- 
port shows the better changes may 
be made for all-around plant im- 
provement. A_ separate’ sheet 
ought to be used for each ma- 
chine, with all pertinent data in- 
cluded. The data should be brief, 
but special attention should be 
given to cases where vertical, 
angle, or sidewall installations 
are necessary; these items may 
decide whether certain motors may 
be used or whether other provis- 
ions than normal must be made. 

Analysis of Driven Machines 

Important factors regarding the 
driven machines are: 

(1) Motor setup with respect 
to machine. If the drive is such 
that the motor must operate on 
a vertical shaft ordinary motors 
may require thrust provisions if 
the bearings are of the sleeve 
type. If the service is not severe 
and the operation is intermittent 
such as for batch agitators, small 
motors with waste-packed bear- 
ings will operate satisfactorily if 
the thrust is negligible. Ball 
bearing motors should give good 
service regardless of whether the 
shaft is vertical or horizontal. 
For the purposes of simplification, 
however, the possibilities of hori- 
zontal operation should be studied. 

(2) Angular operation. Should 
it be necessary to operate with the 
motor shaft tilted at an angle, 
ordinary sleeve bearings will not 
be satisfactory because of lubri- 
cation difficulties. When fitted 
with special bearing housings 
tilted operation of sleeve-bearing 
motors will not give _ trouble. 
Grease bearings operate more 
satisfactorily in this case. 

(3) Sidewall mountings or in- 
verted installations should be 
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avoided. In case it cannot be 
avoided use grease-bearing mo- 
tors. 

(4) Direct drive. When the 
speeds desired and the _ space 
available permit, direct drive 
should get preference. Whenever 
possible, make direct drives as 
compact as possible with bearings 
and shaft being common to ma- 
chine and motor. 

(5) Flat belt drive. In _ se- 
lecting an arrangement for flat 
belt drive it should be borne in 
mind that the speed limitations 
for such belts restrict speed to 
not more than 5,000 feet per 
minute. 

(6) Whenever possible try to 
avoid gear and chain drives be- 
cause of limitations. If such ar- 
rangements are unavoidable the 
chain or gear builders should be 
consulted as to speeds and power 
that may be transmitted. 

Survey Form Proves Helpful 

Figure 1 shows the kind of one- 
page chart that may be used in 
making the power requirements 
survey. Note that latitude is pro- 
vided for the type of motor to be 
used. Space is also provided for 
listing the motors available, and 
finally the chart is completed 
when the choice is made. The 
chart provides two kinds of infor- 
mation: the requirements for the 
machine and information that 
such and such a motor is to be 
installed. 

The use of the chart would be 
as follows: once the power re- 
quirements of the machine in 
question had been established 
with the speed class noted con- 
stant or variable at so many rpm, 
an estimate would be made as to 
the load conditions and whether 
overfoads were required or not; 
the severity of service would be 
listed along with the kind of drive 
required. 

Explanatory notes would be 
made under “remarks” and these 
would tell briefly why the service 
was severe and whether or not 
horizontal, direct, or other drive 
must be used. From an equipment 
survey, a list of available motors 
would be made and selection would 
be made from this list. Since 
the same person may not make 
the choice of a motor, the selected 
motor would be listed in the space 
provided with any final decisions 
regarding method of installation 
and kind of drive; when the job 
involved motor switching, nota- 
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tions to this effect would be mac ,, 
A survey of existing motc’s 

would logically follow the listiag 
of power requirements. Where 
accurate information in the nature 
of equipment “histories” are keyt, 
this job is simple. Some addi- 
tional information regarding the 
availability of existing motors 
might have to be added. 

Once the list of available equip- 
ment had been completed, it 
would be desirable to group the 
equipment by units in similar 
classes. For example, high tor. 
que, squirrel cage motors with 
horsepower ratings from one to 
one hundred horsepower would be 
grouped since their general ap- 
plications would be the same. The 
standard squirrel cage units of 
the normal torque type would le 
similarily grouped. Wound roter | 
units and constant torque motors 

} hee 
j 

would be grouped together. This | 
procedure would be _  followe' 
throughout to group  availabl 
units with those having some ap 
plications in common or havin | 
characteristics which nearly ap 
proximate each other. This group- 
ing would be concerned with ap- 
plication. For example, in the 
normal torque group motors may 
be interchangeable on fans, mix- 
ers, grinders, lathes, saws, and 
pumps. The better the grouping 
the more flexibility in selection 
and fitting each motor in _ its 
proper place. 

In surveying the plant for avail- | 
able equipment no stone must be 
left unturned to produce operat- 
ing equipment. In the larger 
plants, a central clearing depart- 
ment may be provided; this may 
be a used motor department, a re- 
pair depot and used motor depart- 
ment combined, or a salvage de- 
partment where emphasis is placed 
on rehabilitation of old equip 
ment. Many hoisting motors oft- 
en remain idle the greater part 
of the time, and it seems reasol- 
able that the motors of such ms 
chines should be put to better 
use. Perhaps a portable hoist cal 
handle the job for the duration. 

In rounding up equipment for | 
relocation, plant operators should | 
feel that the times are unusual 
and that because of this unusual | 
steps and procedures are justi 
fied. The motor lying idle in a 
infrequently used hoist may be 
just the drive for an importamt 
heavy hammer or punch pres 
The motor running an exhaust fat 
four months a year may earn its 
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1 MOTOR RELOCATION RECORD 
T 
DATE: MACHINE POWER REQUIREMENTS: 

SPEED LOAD DRIVE 
HP | CLASS| CONDITIONS | SERVICE Ipinect JoTHER | SHAFT 

MOTOR SELECTED: 

MOTOR OR MOTORS AVAILABLE: 

Fig. 1. This survey form can be prepared to cover the important factors ( . . that enter inte motor relocation. Forms are especially helpful where 
several people must review the data and approve the change. 

‘yeep much better running a con- 
yeyor belt. 

‘When motor relocation is done 
' fh an organized manner, provis- 

tons should be made for complete 
inspection of each unit moved. 
This is imperative when idle mo- 
tors are suddenly drafted for 
service. Inspection should be 
made in the regular way, and the 
routing of apparatus through the 
maintenance department should be 
a part of the program. Each mo- 
tor ought to be cleaned; oiling sys- 
tems should be overhauled; grease 
bearings ought to be cleaned and 
re-greased. In addition to clean- 
ing and greasing, the condition of 
insulation should be examined and 
necessary work done before the 
motor is installed. 

Equipment Records Valuable 

We are becoming more and more 
conscious of the value of equip- 
ment records, and in relocating 
machines the value of such rec- 
ords cannot be overstressed. 
There are several advantages in 
keeping a history of each motor. 
Motor builders are conservative 
in their specifications of the 
equipment they build, and in gen- 
eral a good motor will more than 
meet expectations. But the rav- 
ages of age do not improve any 
equipment, and this is also true 
of motors. If good records are 
kept, a story is presented which 
may tell much about the future 
of a given motor, Most manufac- 
turers recommend that motors be 
completely overhauled each five 
years; should the record of a mo- 
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tor show that this period has been 
exceeded it would be unwise to 
relocate the unit until this item 
was given attention. 

The motor history should serve 
well in any plant studies made 
following the emergency. In re- 
locating motors many “over age” 
machines might well find their 
way into severe service; in such 
instances plant operators will take 
all steps to assure reliability for 
the duration and hope for the 
best. Under highly competitive 
conditions, however, much “emerg- 
ency” equipment would fall short 
of requirements. Changes which 
are made to keep a plant going 
in wartime would not be in the 
realm of good practice in normal 
times. Complete records’ will 
serve well when the day of reckon- 
ing comes, and any weak links 
should stand out prominently. 

Also on the subject of records 
and relocation, certain good prac- 
tices demand that various items 
be checked and noted. With the 
kind of service in mind, the gen- 
eral condition of the motor should 
be recorded. Maintenance proce- 
dure should be reviewed, and it 
will be necessary in most cases to 
increase the schedules of routine 
service and care. The reason that 
more attention should be given 
to maintenance is that relocation 
is usually accompanied by in- 
creased use. Since most mainte- 
nance schedules are based on a 
regular week any increase in 
hours of operation will obviously 
require that the amount of main- 
tenance be increased. A good rule 
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* wise good motor. 

to follow’is to increase mainte- 
nance 100 per cent when service 
is increased from 50 to 100 per 
cent. 

Wherever the drive of a motor 
must be changed, care should be 
taken that proper procedure is be- 
ing followed. It is always wise 
to consult manufacturers when 
questions concerning drive are not 
easily answered. The _ builders 
know more, as a rule, about the 
shortcomings of motors than most 
others, 

Surroundings Given Consideration 

The surroundings of relocated 
motors must also be given consid- 
eration. The effect of fumes, dust, 
moisture, and corrosive substances 
may rapidly deteriorate an other- 

The factors of 
temperature and ventilation must 
carry weight, too. In older types 
of motors inadequate dust protec- 
tion is often the case, while to 
improvise enclosures may reduce 
ventilation. The life of insulation 
is materially reduced by the ef- 
fect of high temperature and it is 
important that all means be pro- 
vided to keep the temperature at 
a reasonable figure. 
When relocating induction mo- 

tors it is essential that every ef- 
fort be made to provide adequate 
load for the machine. Some 
thought should be given to the 
probability that the induction mo- 
tor might be operated for extend- 
ed periods at underload. Most 
60-cycle motors will operate satis- 
factorily on 50-cycle, but the tor- 
que of the machine may be limit- 
ed by heating, so that speed and 
torque must be balanced in such 
a way that the motor can be re- 
lied upon to give required service. 

A-c machines have wide appli- 
cations and will be found to suit 
most operations, but like most 
other equipment they have cer- 
tain limitations, Where unusual- 
ly wide speed ranges are neces- 
sary, or where the accelerating 
conditions are severe it is neces- 
sary to use d-c. 

Power factor is an important 
consideration, and it must be 
maintained by balancing the sys- 
tem. Although synchronous mo- 
tors cannot be used on all opera- 
tions the benefits of their use 
should be explored. Both capac- 
itors and synchronous motors may 
be needed to keep power costs 
down. 

In relocating motors the ques- 
(Continued on page 64) 
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New Equipment and Materials 

Of Interest to Industry 

WIRE AND RACEWAYS 

*“Rub-r-Less” Wire 

A new type of building wire which 
helps ease the shortage of critical 
materials for wartime building, yet 
meets the rigid requirements for 
moisture and fire resistance neces- 
sary for building wire, has just been 
placed on the market by National 
Electric Products Corporation, of 
Pittsburgh. 

According to an announcement 
made recently, the new _ product 
which goes under the trade name 
of “Rub-r-Less’” Wire, employs the 
use of no rubber or synthetic of 
the polyvinl chloride type and tin- 
ning of the copper conductor is omit- 
ted. In the past large amounts of 
rubber, synthetic, and tin were used 
every year in the manufacture of 
building wire. 

According to officials of National 
Electric, research was started shortly 
after Pearl Harbor to find a satis- 
factory non-critical wire covering, 
but only recently were materials 
found that would stand up under 
rigid test. 

The materials used in the covering 
and the method of manufacture are 
both unique. Over the copper con- 
ductor, which is the same as the 
conductor used for standard rubber 
covered wire except that the tinning 
is omitted, is applied two 0.0016 inch 
strips of cellulose-acetate butyrate 
laid along opposite sides of the con- 
ductor and then lapped around it. 
Each strip laps over itself to form 
two concentric tubes. It is said that 
cellulose-acetate butyrate applied in 
this manner has excellent dielectric 
properties and an unusually high di- 
electric breakdown strength. 

A spevially treated Kraft paper 
is applied over the insulating tape 
as a helical wrap from the center 
of a rapidly revolving head which 
earries eight spools of folded paper. 
The resultant wrap is ironed down 
tight by a die. An overall flame re- 
tarding and highly moisture resistant 
fibrous covering of the type used on 

standard rubber covered wires is ap- 
plied over the kraft wrap and bound 
in position with rayon binder threads. 
The finished wire presents a smooth, 
even surface free from _ tackiness, 
very similar in appearance to stand- 
ard ‘building wire. 

According to the manufacturer, the 
new product is intended for use for 
the duration of the national emerg- 
ency and is a satisfactory substitute 
for Type R or Type RP in open wir- 
ing; in concealed knob and tube 
work; in armored cable; in non-me- 
tallic sheathed cable; and as lead 
covered wires and cables as pre- 
scribed by articles 320, 324, 334 and 
336 respectively of the 1940 edition 
of the National Electrical Code. 

BullDog BUStribution Duct 

A well-organized handbook on the 
enclosed bus bar method of electrical 
distribution for industrial plants and 
commercial buildings has been issued 
by the Bulldog Electric Products 
Co., Detroit, Mich. Designated as 
bulletin No. 427, this 76-page bul- 
letin has been organized into repre- 
sentative sections dealing- with the 
following: “LO-X” (low reactance) 
Feeder Type Bus Duct; ‘Plug-in’ 
Type Bus Duct for Branch Circuits; 
and Dimensional Data and Useful In- 
formation. 

This handbook should prove highly 
useful for its general descriptions 
and illustrations of basic design, me- 
thods of estimating and layouts, sym- 
bols for layout men and estimators, 
suggested hanger arrangements, 
technical information and construc- 
tion details, application data, typical 
specifications, ete. 

Copies of the bulletin are available 
upon request to the BullDog Electric 
Products Co., Detroit, Mich. 

Formex Magnet Wire 

A 28-page booklet on Formex mag- 
net wire has been issued by General 
Electric Company, Schenectady, N. Y 
This booklet, designated as publica- 
tion GEA-3911, is more than a cata- 
log—it is a complete manual on the 
use of Formex wire. 

Introductory pages of the booklet 
describe the development of Formex 
wire and review its properties in com- 
parison with conventional magnet 
wires. Another section describes the 
advantages of Formex including sec- 
tions headed: Takes Less Space, 
Winding-space Factor, Easy to Wind, 
More Feet per Pound, Lower First 
Cost, and Facilitates Manufacture. 

Another part describes the types 
available and this is followed by 
sections on application in which the 
making of connections is discussed as 

well as varnish treatment. 
Especially valuable is the last see. 

tion in the book which includes sey. 
eral pages of data tables. 

Motor shops and other users of 
magnet wire are invited to write for 
a free copy of this publication. Ad. 
dress request to General Electric Co,, 
Schenectady, N. Y. 

Wiremold System Wiring 

A publication entitled ‘Wiremold 
System Wiring Speeds War Produc. 
tion” published by the Wiremold 
Company, of Hartford, Conn., de. 
scribes the “3000” system for plant 
light and power circuits and points 
out how this system saves time, ma. 
terials and simplifies layouts. It 
shows numerous details of the Plug 
mold channel as well as the No. 3000 
channel for use as a wireway. Spe- 
cial fittings are shown in detail, and 
diagrams of typical applications are 
given. Copies of the folder are avail- 
able upon request to the Wiremold 
Company, Hartford, Conn. 

WIRING DEVICES 

Ideal “Wire-Nuts” 

Electrical manufacturers, contrec- 
tors and plant electricians, who are 
affected by Order 'M-43 issued by 
the War Production Board, January 
9, 1943, which reduces the amount 
of tin and solder and limits the use 
of solder to 50 per cent of the amount 
used during the base period, have an 
immediate solution to their problem 
in Ideal Screw-On Type “Wire-Nuts.” 

No rubber, tin or lead are used 
in Ideal Screw-On ‘‘Wire-Nuts” as 
in solder and tape joints, thus their 
availability is not affected by this 
order. 

Solderless-Tapeless Screw-On Wire 
Connectors are not new; they have 
been on the market for years. Mil- 
lions are in use! They consist of 4 
cone-shaped spiral spring insert, im- 
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bedded in a molded insulation. The 
joint is made by stripping the wires 
about one-half inch and then screw- 
ing the ‘‘Wire-Nut” on the stripped 
ends—just like screwing a nut on 
a bolt. 

The spring insert presses clean 
threads into the wires, making a 
perfect joint electrically and strong 
mechanically. ‘Wire-Nuts” are prac- 
tically indestructible. The insulation 
will not melt and it’s puncture-proof 
at 10,000 volts. The molded shell 
eliminates any possibility of sharp 
wire ends protruding and piercing 
through as is common with solder 
and tape joints. 

“Wire-Nuis” are fully approved; 
listed by Underwriters’ Laboratories, 
Inc., Factory Mutual Laboratories and 
other leading electrical authorities. 
Five sizes are available for making 
all combinations of wires from two 
No. 18 to three No. 10—solid or 
stranded. 

Solderless-Tapeless Screw-On Type 
of Wire Connectors are manufactur- 
ed by Ideal Commutator Dresser Co., 
Sycamore, Illinois; General Electric 
Co., Meriden, Conn.; Weiss & Bihell- 
er Mdse. Corp., New York, N. Y.; 
Wiremold Company, Hartford, Conn.; 
and sold through all leading electrical 
jobbers. 

Tube Stud Connector 

A new electronic tube stud con- 
nector, the Burndy Hystud, has been 
developed for use in joining flexible 
leads to filament studs of large elec- 
tronic tubes. 

The Hystud, a Hyline indent-type 
of connector, was designed for this 
purpose since it gives maximum com- 
pactness, an essential feature be- 
cause of the close spacing of the 
several studs encountered on ap- 
paratus of this type. 

The connector is assembled to the 
stud by means of a knurled thumb 
screw. The Hystud is installed on 
the flexible lead by means of the 
Burndy Hypress. 

Pressure Lugs and Taps 

The Thomas & Betts Co., Eliza- 
beth, N. J., offers an extremely 
adaptable line of T&B maintenance 
and repair pressure (solderless) lugs 
and taps. Having a small collection 
of these versatile pressure connectors 
on hand, will very often avert seri- 
ous delays in war production, due to 
breakdowns of electrical systems. 
A mere handful of 32 T&B pres- 

sure connectors is all that is needed 
to lug, tap or splice any type of con- 
ductor — solid, stranded, flexible, 
extra-flexible, hemp-core, rod or tub- 
ing. If anything breaks, these T&B 

connectors install fast and stay fast. 
All the maintenance and repair en- 
gineer need do is skin the wire, in- 
sert the wire into connector and put 
on the pressure with a screw driver 
or an Allen wrench. Each connector 
takes a wide range of cable sizes. 
Seven sizes of the Lock-Tite lug, il- 
lustrated here, takes all cable sizes 
No. 4 to 1,000,000 CM, for instance. 

Other T&B connectors in this line 
include the Lock-Tite Tap, which han- 
dles all mains, 1/0 to 500,000 CM to 
all branches No. 2 to 500,000 CM. 
Six sizes of the Lock-Tite tap do 
these jobs. Another versatile con- 
nector is the Lock-Tite Two-Way 
Connector, seven sizes of which 
splice all cables No. 4 to 1,000,000 
CM. To complete the line, the Hin- 
jon, Jr., taps all mains No. 8 to 
1,000,000 CM to all branches No. 14 
to No. 1. Twelve sizes of the Hin- 
jon, Jr., are all that are needed. 

This inexpensive assortment re- 
places a couple of thousand various 
and sundry connectors which are not 
needed. These pressure connectors 
enable wiring jobs to be handled in 
a small fraction of the time former- 
ly needed for soldered connections. 
No solder, blow torches, matches, 
gasoline or rags are necessary. Sal- 
vage value is 100 per cent. Each 
connector in the line can be used 
over and over again. They are ap- 
proved by Underwriters’ Laboratories 
and Governmental agencies. 

Walker Electric Boxes 

Walker Electrical Co., Atlanta, 
Ga., has just issued two catalogs des- 
cribing Weco specialties. 

Catalog 300, entitled “Weco Spec- 
ialties for Shipbuilding,” describes a 
wide range of sheet metal boxes, 
lockers, and enclosures for installa- 
tion on shipboard. The catalog des- 
cribes antenna boxes, control cabi- 
nets, telephone lockers, storage bat- 
tery lockers, and a wide range of 
junction and pull boxes. 

Data Sheet No. 117A, just issued 
by Walker Electrical Co., describes 
floor boxes for hangars, airplane 
manufacturing and industrial plants 
and a new line of obstruction light 
relay panels for air base lighting. 

Copies of the new catalogs will be 
mailed upon request to Walker Elec- 
trical Co., Atlanta, Ga. 

Glass Fiber Cable Hanger 

For use in mines, shipyards and on 
construction projects a durable, glass- 
fiber cable hanger has been develop- 

by Westinghouse Electric and 
Manufacturing Company. Production 
delays caused by damaged cable are 
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prevented when cables are held up 
off the floor or ground. 

This glass fiber cable strap is im- 
pervious to moisture and will not rot, 
stretch or shrink. This hanger is 
capable of supporting approximate- 
ly 200 pounds. The glass fibers are 
protected and the insulation value in- 
creased by a heat-resisting varnish 
treatment. 

The standard size hanger is 14” 
long by 1-1/2” wide. The one-half 
inch metal grommet in each end per- 
mits nailing to wooden pillars. 
Straps are used to support cable or 
the straps can be wrapped around 
cable to prevent slippage. 

Further information on the new 
glass-fiber cable hanger may be se- 
cured from Department 7-N-20, 
Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, Pa. 

Straight Connector 

For the straight connection of 
aluminum conductor cable comprised 
of one hard steel wire surrounded 
by aluminum strands, Krueger and 
Hudepohl, of Cincinnati, Ohio, has 
announced the straight connector 
series 5006 to 5022. It is said that 

the joints will withstand a tensile 
strain equal to the graded tensile 
strength of the cable itself without 
injury to the cable and without caus- 
ing a noticeable millivolt drop. The 
connectors consist of two separate 
members one of bronze clamping the 
steel core, the other of aluminum 
enveloping it and connecting the 
aluminum stranding. The connectors 
are of the bolt pressure type and can 
be furnished in sizes for No. 4 to 
No. 4/0 cable. 

Multiple Cable Connectors 

The increased use of multiple 
cables on defense projects is re- 
sulting in savings of critical ma- 
terials and speeding construction 
work. 

To provide facilities for connect- 
ing and terminating multiple cables, 
these high compression solderless 
cable fittings are available in tees, 



Revolutionary MITCHELL Design Brings New Lighting 

Performance, New Flexibility, New Economy... 

ERE is the COMPLETE ANSWER to industry’s 
needs for fluorescent lighting that is simpler 

... more flexible ... more economical to install and 
maintain! 
The new MITCHELITE line retains every good 

lighting feature of the past. . . and adds important 
new IMPROVED features that set the pace for the 
present and future. Nearly a dozen clean-cut ad- 
vantages enable MITCHELITE fixtures to do a better 
lighting job than has ever been done before, for 
less money! 
The steel-saving wireway channel design is a 

complete innovation. A wide range of accessories and 
fittings make MITCHELITE adaptable for every 
conceivable method of hanging or mounting . . . to 
fit every lighting situation in factory, office, or draft- 
ing room. 
You can get MITCHELITE lighting in four 

models—each model so flexible it can be used for 
both individual and continuous row mounting... 
2-light and 3-light units using 40-watt lamps... 
2-light unit using 100-watt lamps... and a 2-section 
unit for four 100-watt lamps, which operates with 
only one ballast. 

You’ve never seen anything like MITCHELITE— 
the world’s finest industrial lighting fixture line! 

MRC SLITS 

YOU GET ALL THESE FEATURES 

1. NEW DESIGN and CONSTRUCTION -—sSimplic- 

2. 

ity ... flexibility... superior lighting performance 
... ruggedly built for long service. 

NO WASTE STEEL*~— Stripped of every useless 
ounce of steel . . . lighter in weight. 

3. NON-METAL “LUMENITE”’ REFLECTOR—Tough 

4 

and sturdy, moisture and high-heat resistant... has 
highest reflection factor. 
NEW-TYPE, EASY-FIT WIREWAY CHANNEL 
—Exclusive feature ... greatly simplifies wiring and 
mounting for continuous rows. 

UNDERWRITERS’ LABORATORIES and E.T.L. 
FLEUR-O-LIER APPROVED~— Bears these labels. 

ACCESSORIES FOR EVERY TYPE MOUNTING 
—Facilitate surface or suspension mounting. 

WPB and U.S. BUREAU OF STANDARDS 
COMPLIANCE~— Meets governmental requirements. 

COOLER OPERATING — Location of ballast on 
“outside” results in greater air circulation, cooler 
operation, longer life of ballast. 

EASIER TO INSTALL and SERVICE—Because of 
easy-fit wireway channel, new accessories, location 
of ballast, ready access to starters and sockets. 
ADAPTABLE FOR OFFICE and DRAFTING 
ROOMS ~— All fixtures easily convertible for office 
and drafting room high intensity illumination. 
*40-watt units contain less than 3 pounds of steel per fixture. 
*100-watt units contain less than 4 pounds of steel per fixture. 



GET NEW FREE CATALOG NO. 400 

New illustrated MITCHELITE Catalog gives complete 

details... shows mounting methods... gives other 

helpful information. Get your free copy now from your , 

MITCHELL DISTRIBUTOR. Lm 

MITCHELL Manufacturing Company 

2525 NORTH CLYBOURN AVENUE + CHICAGO, ILLINOIS 



straight connectors and cable to flat 
bars or tubing types. 

Illustrated is a tee connector for 
two 500,000 CM cables on both main 
and tap. All standard cable sizes 
can be accommodated up to 1,000,000 
CM. For further details write Delta- 
Star Electric Company, Chicago, III. 

New Pinco Catalog Out 

The Porcelain Insulator Corpora- 
tion, of Lima, N. Y., has just an- 
nounced the issuance of a new gen- 
eral catalog covering all standard 
insulators and hardware manufac- 
tured by this company. 

Printed in two colors, engineering 
outline drawings of the various in- 
sulators, clamps and hardware items 
are shown with dimensions. Com- 
plete specifications are given for 
each. 

A unique and useful feature of 
the catalog is the bare wire table for 
all types of line in general use, 
giving wire sizes, number of wires in 
strand, diameter in inches, weight in 
pounds per thousand feet and break- 
ing strength. Hard drawn copper, 
aluminum conductor-steel .reinforec- 
ed, copper-weld and copper-weld cop- 
per wires are covered. A complete 
list of insulator equivalents is also 
included which covers all types of 
insulators from the smallest pin type 
to the largest switch and bus units. 

_ The new Pinco Catalog was de- 
signed with today’s problems in mind. 
Complete in its listings, it is also con- 
cise enough to present all the essen- 
tial information the engineer needs 
in its easiest-to-find form. File size 
and compact, it is easily kept avail- 
able for quick reference. 
_ Copies may be secured by address- 
ing The Porcelain Insulator Corpor- 
ation, Lima, N. Y. 

Clay Tile Cover Plates 

Clay tile cover plates for electric 
switch and outlet boxes are available 
in a wide selection of Satin Matt and 
bright enamel glazes. Produced orig: 
inally to’ be used on_ installations 
where switch boxes and outlet boxes 
occurred in a tile wainscot they are 
now recommended for general use 
as they are made of non-critical ma- 
terials. The attractive colors are 
permanent and can be cleaned easi- 
ly; a damp cloth will remove finger 
prints and restore the original lus- 
trous finish. Standard plates include 
both single and double push buttons, 
single and double toggle and single 
and double receptacle. Manufactur- 
ed by The Mosaic Tile Company, 
Zanesville, Ohio. 

Connector Bulletin 

A new and revised Type AN Elec- 
trical Connector Bulletin has just 
been issued by the Cannon Electrical 
Development Company. This new 
Bulletin is well illustrated and con- 
tains, in addition to the Type AN 
general information and tabular mat- 
ter, pages on Junction Shells, AN 
Cable Clamps, Dust Caps, Dummy or 
Stowage Receptacles, and :'Cannon 
Bonding Ring. The Cannon Catalog 
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Condensed Supplement is alsa includ- 
ed in a separate section. 

The following types of AN Con- 
nectors are shown: AN3100, Wall 
Mounting Unit; AN3102, Box Mount- 
ing Unit; AN3106, Straight Connec- 
tor; AN3108, Angle 90° Connector; 
AND10066, Integral Mounting; and 
Special Plugs adaptable to points of 
high vibration. A total of 167 insert 
arrangements with wire data are in- 
cluded. 

The Bulletin comprises 82 pages 
and cover. For copies address Can- 
non Electric Development Company, 
3209 Humboldt St., Los Angeles, Cal. 

SWITCHES AND CONTROLLERS 

Thermag Circuit Breaker 

The Frank Adam Electric Co., of 
St. Louis, Mo., has just announced 
a new and improved Type AC Ther- 
mag circuit breaker which combines 
the time-delay action of the time- 
tested and proven thermal trip with 
the fast magnetic trip. 

On harmless momentary overload, 
the time lag characteristics of the 
thermal element prevent interruption 
of service, but trip on sustained, 
harmful overload. On short circuit, 
the magnetic element causes faster 
tripping of the circuit breaker. 

When tripped, the handle on the 
single pole breaker automatically re- 
turns to the off position, thus indi- 
cating the current interruption. On 
the double pole breaker, a red signal 
button is protruded from the face 
of the breaker on which the trouble 
has occurred. 

Among the advantages of this im- 
proved type circuit breaker, claimed 
by the manufacturer, are the fol- 
lowing: individual pole construction, 
quick break on manual and automatic 
trip, tri-metal thermal trip element 
for time-delay tripping, magnetic trip 
for short circuit instantaneous trip- 
ping, handle signal for single pole 
with automatic reset, signal button 
on double pole for trip indicator, 
magnetic are quencher, line and load 
contacts recessed, flexible connec- 
tions between terminals and interior 
parts to safeguard calibration, non- 
welding type contacts, heavier mould- 
ed sections with air space between 
sections, and interchangeability with 
original Type AC circuit breakers 
manufactured by Frank Adam. 

The Thermag circuit breakers are 
now furnished for all Frank Adam 
standard and narrow column type 
panelboards, and in dust-tight panel- 
boards at no additional cost. Capac- 
ities: 50 amperes or less, 120 volts 
a-c, single or double pole (individual 
trip). 

For further information write the 
manufacturer, Frank Adam Electrie 
Co., St. Louis, Mo. 

New Size 2 Linestarter 

For machine tools, textile machin- 
ery, pumps, fans and similar ma- 
chines, a new Size 2 Class 11-200 
Linestarter requiring less than half 
the mounting space of former units 
without sacrifice of wiring space is 
announced by Westinghouse El:2ctri: 
and Manufacturing Company. 

This compact Linestarter designed 
for group mountings, built-in appli- 
cations or remote mountings, has a 
new clapper-type armature’ with 
knife-edge bearings. It utilizes dou- 
ble-break silver to silver contacts, thus 
eliminating shunts and_ reducing 
maintenance. Overload relays are re- 
set either by hand or automatically. 
On applications requiring sequence 
or auxiliary interlocking, provision 
is made on the Size 2 Linestarter 
for a total of four normally open 
or normally closed electrical inter- 
locks. 

All parts of the new unit are 
accessible from the front and all con- 
trol circuit terminals and interlock 
terminals are clearly marked for eas} 
installation and repair. 

Further information concerning the 
new Linestarter may be secured from 
Department 7-N-20, Westinghouse 
Electric and Manufacturing Com- 
pany, East Pittsburgh, Pennsylvania. 

Are Welding Control 

A unique type of are welding con- 
trol, which enables the welder to 
speed up his work and do a more 
accurate job, has been announced by 
The Lincoln Electric Company, of 
Cleveland, manufacturer of arc 
welding equipment. 

The control, which is lighter than 
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a shoe, is strapped onto the welder’s 
foot and enables him to move about 
with it freely. It is specially intended 
for aircraft-welding, but is applicable 
for welding of light-gauge sheet 
metal of all kinds. Because it is 
so easily used, it will be a boon 
to women welders, who are taking 
up this type of work in aircraft 
plants in increasing numbers. 

With the control strapped to his 
foot, the welding operator merely 
presses down on the pedal which 
drives the pin to operate the elec- 
tric contact. As he exerts pressure 
he decreases the current. 

This permits very accurate con- 
trol over the welding arc, and is ap- 
plied in the same manner as the so- 
called “hot-start” or as a crater elim- 
inator. Because he has complete con- 
trol, he can adjust the are at any 
time without changing his position. 
For example, if he is making a weld 
and reaches a tube cluster where 
the tubing becomes heavier, he can 
quickly increase the current. 

Thus, the control eliminates the 
necessity of making adjustments on 
the welding machine, due to such 
things as minor changes in thickness. 
The complete control of the are per- 
mits an improvement in the quality 
of the weld, reducing the danger of 
a weld burning through or getting 
poor fusion or penetration. 

The control is sold for $25 with 
20 feet of cable that can be plugged 
into a socket on the welding ma- 
chine. It is designed for the Lin- 
coln “Shield-Are Junior’ welders. 
Other Lincoln welders can be adapt- 
ed to the control by any shop elec- 
trician. 

Sold separately from the welding 
machine, the controls can be deliv- 
ered in a short time. 

Levolier Switch Improved 

Brass, a critical war material, must 
be saved. This fact has produced 
many an engineering headache. How- 
ever, the results are not always what 
one might anticipate. In some cases 
an actual improvement is effected. 
That is what happened when The 
McGill Manufacturing Company, Inc., 
redesigned the No. 1010 Levolier 
Switch. 

This new design will soon be of- 
fered to the trade. Its bakelite 
casing and steel lever are so compact, 
light and satisfactory that McGill En- 
gineers have announced the com- 
pany’s intention of standardizing the 
combination, even after the war is 
Over. 

This Levolier No. 1010 Switch is 
rated 10-ampere 125-volt and has a 
special “T” rating, showing that in 
addition to standard Underwriters’ 
tests, it has had 12,000 more pulls 
on a load cold, high wattage, type 
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C lamp with initial amperage surge 
of 80 amps; eight times its rated 
capacity. 

Rototrol Drive Control 

For use where wide speed range 
or close regulation is required, the 
Rototrol, a versatile d-c drive con- 
trol, is described in a new booklet 
by Westinghouse Electric and Man- 
ufacturing Company. 

The new 14-page booklet “A Chal- 
lenge to Designers of Drive Control” 
describes how Rototrol increases the 
speed range; keeps the speed of a di- 
rect-current motor constant regard- 
less of load variations; makes accur- 
ate or very close speed regulation 
possible: gives uniform acceleration 
and deceleration; and maintains 
constant horsepower and uniform 
tension. 

Charts, diagrams and photographs. 
explain how the Rototrol regulates by 
transposing mechanical and electri- 
eal quantities. Typical applications 
are described and illustrated. First 
used in the automatic welding head, 
the Rototrol is now used for a wide 
range of applications: high-speed el- 
evator, variable voltage planer drives, 
paper mill drives, mine hoists, steel 
mill skip hoists, and electric shovels 
and draglines, 

A copy of B-3123 may be secured 
from Department 7-N-20, Westing- 
house Electric and Manufacturing 
Company, East Pittsburgh, Pa. 

LIGHTING EQUIPMENT 

War-Hood Industrial Units 

The Leader Electric Mfg. Corp., 
of Chicago, has announced a new in- 
dustrial fluorescent fixture called the 
War-Hood. This fixture has been 
designed to provide high intensity 
local lighting at important working 
points in industrial plants. 

According to the manufacturer, 
when this fixture is mounted four 
feet above work, that is, ordinarily 
about seven feet above floor, it will 
provide high intensity light of from 
30 to 75 footcandles over an area 
of 70 square feet. The design of the 
reflector is such that the illumina- 
tion is free from shadow, and _ in- 
trinsic and reflected glare is un- 
usually low. 

The fixture is simple in design 
and inexpensive to buy and install. 
All connections are immediately ac- 
cessible, it requires no pipe, pipe fit- 
tings, chains or hangers. Lightweight 
3/16-inch rods to be spaced 8 feet 
apart are included with the fixture. 

Among the installations for which 
this fixture is especially adapted are 
fabrication, assembly and inspection 
of small and moderate-sized parts; 
hand and bench-tool operations; die 
and tool making and pattern mak- 
ing; industrial drafting and layout 
work; industrial and temporary of- 
fices where no ceiling of suitable re- 
flecting qualities is available; print- 
ing plants, type cases, etc.; color 
matching and color identification; and 
various applications in leather, tex- 
tiles, paper, fibre, glass and plastics 
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fabrication. 
The fixture is constructed in ac- 

cordance with design principles de- 
termined by the Utilities Research 
Commission, an investigating body 
sponsored by the electrical utilities 
in the Greater Chicago Area. 

Fluorescent Reflector Latch 

To save time and trouble in in- 
stalling and cleaning its new line of 
composition reflector fluorescent fix- 
tures, Sylvania Electric Products, 
Inc., announces the “Captive Latch” 
—a powerful spring-type fastening 
that holds the reflector securely to 
the top housing. 

Easy to operate, the latch requires 
only a quarter turn to remove the 
reflector—no tools are needed and, 
since the latch is an integral part 
of the top housing, it cannot become 
loose and drop out. 

The latch is inconspicuous in its 
position between the lamps and in 
no way affects the appearance or 
efficiency of the reflecting surface. 
It assures simple, safe and quick re- 
moval of reflectors—no matter what 
type of installation. 

The latch is standard equipment 
on all Sylvania Composition Reflec- 
tor Fluorescent Fixtures. Specifica- 
tion sheet available by writing to 
Sylvania Electric Products, Inc., Ad- 
vertising Department, Salem, Mass. 

Flur-O-Locks for Safety 

A new device made of non-critical 
materials has been introduced by the 
Laduby Company, New Haven, Conn., 
for locking fluorescent lamps to their 
sockets. Some of the advantages 
claimed for this device are that it 
will prevent premature lamp failure 
through faulty contact, it will eli- 
minate accidents from falling lamps, 
and it will lock fluorescent lamps 
against vibration difficulties. 

The Flur-O-Lock comes in several 
designs to fit various types of fluor- 
escent lamp sockets. Shown here is 
the No. FL-20-40 for 20 to 40 watt 
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fluorescent lamps in Twistlock lamp 
holders such as General Electric and 
others. 

To install, it is only necessary to 
place one lock or dise on the prongs 
of each end of lamp, twist lamp in 
place, then insert key through slot 
of lock and into socket. The notch 
of the key is engaged in the edge 
of the slot in lock. Both keys must 
be removed before lamp can be re- 
moved from sockets. 

One point to be noticed in parti- 
cular is that the key cannot be in- 
serted into slots and sockets unless 
the lamp is twisted into the socket 
as far as it will go. This feature as- 
sures proper lamp installation and 
good contact. 

War-Time Fluorescent Unit 

Designed to meet the new WPB 
limitation order, limiting fluorescent 
equipment to three pounds of steel 
per fixture, the war-time fluorescent 
industrial unit, recently announced 
by Lighting Products, Inc., Highland 
Park, Ill., is a precision built fixture 
engineered to give installation flex- 
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ibility of a high degree. The fixture 
can be surface, chain, or pipe mount- 
ed, individually or in continuous runs. 
The entire wire way is of rigid metal 
construction and may be completely 
exposed for easy installation or main- 
tenance. The ballast, inverted under 
channel, is completely exposed for 
longer life and cooler operation. 

The reflectors are of Masonite, and 
louvres of Masonite, white enameled, 
may be added where shielding is de- 
sired. 

For further details, write the man- 
ufacturer, Lighting Products, Inc., 
Highland Park, III. 

Enclosed Floodlight 

The Permaflector Enclosed Flood- 
light No. ST-200, manufactured by 
the Pittsburgh Reflector Company, 
Pittsburgh, Pa., is a companion unit 
to the larger wattage ST Series Flood- 
lights. This unit ‘brings to users of 
small wattage, low price floodlights, 
the rugged construction, mechancal 
features and peak lighting perform- 
ance, usually available only in larger 
floodlights. It is designed to accom- 

modate only the medium base 200- 
watt incandescent lamp. 

The ST-200 floodlight consists of 
a formed sheet steel housing equip- 
ped with a silver mirrored glass Per- 
maflector. It includes a convex heat- 
resisting cover glass, gasket, remov- 
able lens frame with clamp, porcelain 
socket, adjustable bracket and base; 
and corrosion-resistant, weatherproof 
cord grip fitting. All steel surfaces 
are given an oxidizing treatment to 
protect them against corrosion, fol- 
lowed by two coats of baked enamel 
to complete the protection. 

Wakefield Red-Spot Lighting 

“Red-Spot Lighting for Combat 
Operations and War Production” is 
the title of an interesting 16-page 
booklet just released by the F. W. 
Wakefield Brass Co., Vermilion, Ohio. 
Designated as Catalog No. 43-S, this 
booklet describes some of the prod- 
ucts the Wakefield company is mak- 
ing for combat operations and tells 
something of the facilities that are 
devoted to war production. The re- 
mainder of the booklet describes some 
of the outstanding Wakefield fluores- 
cent and incandescent lighting fix- 
tures, including the Admiral, the 
Grenadier, the Pacemaker, the Bea- 
con, and the Commodore. 

Copies of the new catalog are 
available upon request to the F. W. 
— Brass Co., Vermilion, 
Ohio. 

Champion Maintenance Manual 

The Champion Maintenance Man- 
ual, issued by the Champion Lamp 
Works, Lynn, Mass., gives the indus- 
trial user of electric lamps and light- 
ing, both fluorescent and incandes- 
cent, clear, comprehensive and prac- 
tical information on how to make 
the most of present lighting installa- 
tions, how to take care of them and 
keep them efficient for the longest 
possible period. 

The manual tells in simple, non- 
technical language what is good light- 
ing practice and what steps should 
be taken to get the most good out 
of the lamps and fixtures that are 
now gn the job. 

Champion has prepared this man- 
ual as a direct contribution to the 
country’s great production program, 
the vital importance of good lighting 
to industry having already been thor- 
oughly established. Copies of the 
manual may be obtained by writing 
the Champion Lamp Works, Lynn, 
Mass. 

Ruby Steelsaver Fluorescent 

A colorful folder has been issued 
by the Ruby Lighting Co., 342 West 
14th St., New York, N. Y., describ- 
ing the new Ruby Steelsaver fluores- 
cent lighting unit featuring the new 
non-metallic industrial reflector. De- 
signed to meet the specifications of 
the lighting division of WPB, the 
Steelsaver has high reflective values 
because of its better, non-metallic 
reflecting surface. It has  open- 
mounting of ballasts for adequate 
ventilation, as well as open-mounting 
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of starters for quick replacement, 
Wiring is easily accessible in the 
shallow wiring channel provided. 

This new industrial unit is designed 
for a variety of mounting methods, 
These include’ standard — surface 
mounting, surface mounting to out. 
let box, chain suspension mounting, 
single stem mounting, stem mount. 
ing to canopy, twin stem aligner 
mounting, and messenger cable sus. 
pension. Copies of the folder are 
available upon request to the Ruby J 
Lighting Co. 

INSTRUMENTS AND TOOLS 

Quiet Masonry Drill 

Noisy hammering and chiseling of p 
holes in brick, concrete, tile, terazza, 
slate, marble, etc., in connection with 
building maintenance work may soon 
become a thing of the past in hos 
pitals, schools, office buildings, hotels, 
ete., where quietness is important. 

A subsidiary of the General Elec. 
tric Company—Carboloy Company, 
Ine., Detroit—is now producing in 
large quantities a drill, which wil 
drill holes in such non-metallic ma- 
terials remarkably fast (50 to 75 per 
cent faster, it is claimed) with vir- 
tually no noise except that of the 
hand-power device—an ordinary rot- 
ary air or electric portable drill— 
used to operate the drill itself. 

WARD CARBOLOY TIP 

Secret of the drill is an inserted 
‘blade’ in its tip, made of cemented 
tungsten carbide, a substance almost 
as hard as a diamond—so hard as 
to cut through building materials 
with remarkably little effort. 

Another feature of the drill is that 
the holes it makes are cleanly drill- 
ed, eliminating most of the danger 
of cracking and chipping so often 
experienced with the conventional 
methods of producing holes. 

The drills are now available from 
stock, it is understood, in standard 
sizes to drill holes ranging from 3/16 
to 1-1/8 inches, with prices ranging 
from $3 to $14.50 for the standard 
types. The drill is said to have up 
to 50 times longer life than steel 
drills. 

Automatic Wire Strippers 

A fast-operating wire stripper that 
can be used in stripping all types of 
wires has been announced by the 
Wood Specialty Manufacturing Co. 
manufacturers of tools, specialties 
and labor-saving devices, of Rock 
ford, Ill. 

_ 
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themselves out trying to start a deactivated 

lamp. Ballasts stay cool and last longer. 

Power is saved because the power is reduced 

to less than 1 watt when a deactivated lamp 

is locked out. 



This handy tool will prove espec- 
ially helpful to electricians, sound 
men and radio men, as well as to 
manufacturers on production and as- 
sembly lines. It can be used for 
stripping or cutting and is so fast 
that from 800 to 1000 wires per hour 
can be obtained by the average 
operator. 

Strippers are available in several 
sizes for wire from No. 8 to No. 20, 
and three new sizes have been added 
especially for the aviation industry 
and aviation wires. 

For further information, write the 
Wood Specialty Manufacturing Co., 
Rockford, Ill. 

Portable Pipe Bender 

An attractive 4-page folder has 
just been issued by Tal’s Prestal 
Bender, Inc., of Milwaukee, Wisc., 
describing a portable hydraulic bend- 
ing machine which will produce 
smooth, even bends on iron and steel 
bar and pipe in one single, simple 
operation. The manufacturer an- 
nounces that this bending machine 
is already in successful operation in 
many power plants, manufacturing 
plants, and by electrical contractors. 
One of its principal advantages is 
that it can be set up at any place 
on construction or repair without 
bolting, thus saving labor and ma- 
terial. 

The hydraulic pipe bender is 
available with a variety of bending 
formers in the following sizes: % 
inch, % inch, % inch, 1 inch, 1-% 
inch, 1-% inch, 2 inch and 38 inch. 
The bending formers are scientifi- 
cally developed to bend the pipe at 
just the right are so as not to permit 
cracks or fractures at any point. 

For further information, write the 
manufacturer, Tal’s Prestal Bender, 
Inc., of Milwaukee, Wisc. 

Commutator Burnishing Tool 

Recognizing that in the present 
program of forced production, it is 
imperative to get maximum motor 
operation without costly shutdowns 
requiring priority materials, the 
Ohio Carbon Company, Cleveland, 
Ohio, has introduced a commutator 
and connecting ring burnishing tool 
that may be used while the machine 
is running. ‘ 

This burnishing tool will remove 
glaze or smut and will polish the 
commutator or ring to a perfect face. 

As a result of removing the high re- 
sistance film, better commutation is 
obtained and therefore better effi 
ciency. Brushes will perform bette: 
with less noise, and contact drop will 
be more uniformly distributed, and 
sparking reduced. 

This new burnishing tool is avail- 
able in styles for all sizes of com- 
mutators and rings. A bulletin giv- 
ing complete details is available upon 
request to the Ohio Carbon Com- 
pany, Cleveland, Ohio. 

Precision Instruments 

“Modern Precision” is the title of 
a new publication issued from time 
to time by Leeds & Northrup Co., 
Philadelphia, Pa. The publication in- 
cludes a wide range of application 
photographs and descriptions of the 
precision instruments manufactured 
by this company for electrical meas- 
uring, temperature control, pressure 
control, and various other industrial 
controls. 

A special feature of the publica- 
tion is a comprehensive listing of 
catalogs and bulletins describing 
various types of industrial control 
and research instruments. 

A copy of “Modern Precision” may 
be obtained upon request to the 
Leeds & Northrup Co., 4908 Stenton 
Ave., Philadelphia, Pa. 

Welding Electrode Holder 

A light, slender, easily handled 
are welding electrode holder designed 
especially for welding operations in 
the electrical field has been intro- 
duced by Jackson Products, Detroit, 
Mich. The holder—Model F-1—is 
made of special high conductivity 
copper alloy, has a rated capacity of 
200 amps., takes rods from the small- 
est up to 3/16”, has an overall length 
of 7-7/8 in., weighs 12 oz. and has 
mechanical or solder cable connec- 
tion. Insulated, it protects the weld- 
er’s eyes against flash and eliminates 
work spoilage that ordinarily results 
when a bare type holder contacts the 
work. Its light weight and slim pro- 
portions enable the welder to manip- 
ulate it easily in tight places. 

Wire Stitching Machines 

A descriptive folder is now avail- 
able from the Seybold Division, 

Harris - Seybold - Potter Co., 
Dayton, Ohio, on the Morrison 
wire stitching machines. These 
new machines, available in a 
variety of sizes, are proving 
most valuable as a means of 
assembling aluminum, stain- 
less steel, plastics, rubber, 
cork, asbestos, wood, canvas, 
and many other materials. 

In operation, the operator 
simply holds the work in posi- 
tion, depresses a foot pedal, 
and the stitch is instantaneous- 
ly made. The machines will 
stitch practically any material 
combinations up to thickness- 
es of % inch. The manufac- 
turer claims that they will in- 

crease production, and conserve 
skilled labor and materials, in prac- 
tically all materials assembling op- 
erations. 

HEATING EQUIPMENT 

Heating With Infra-Red 

Since the introduction of the “near 
infra-red” process for industrial op- 
erations, there has been a definite 
opinion that radiant energy could 
serve very usefully the various 
branches of the electric motor in- 
dustry. 

First, electric motor repair shops 
found that a few reflectors proper]; 
arranged or certain small tunnel ar- 
rangements, proved to ‘be a _ very 
speedy and economical method of 
drying out and baking the insulating 
varnish on various size armatures, 
stators and coils. 

The satisfactory experiences in this 
field soon led motor manufacturers 
to investigate the possibilities of the 
process for large scale production. 

Armatures suspended from an 
overhead conveyor are baked in an 
average of 50 minutes at Leece-Ne- 
ville. Generator housings after be- 
ing completely assembled are spray- 
ed with black finish and baked in 27 
minutes. 

The accompanying photo shows a 
close-up as the material starts on 
the baking trip. 

Additional information relative to 
the saving resulting from the use 
of the process in time and in keep- 
ing equipment operating during these 
critical war times, is available by 
writing the Fostoria Pressed Steel 
Corporation, Fostoria, Ohio, asking 
for Encyclopedia Section No. 1. 

Chromalox Heating Data 

The Edwin Y. Wiegand Co., Pitts 
burgh, Pa., has announced a new 
60-page Chromalox Catalog No. 34 
of Electric Heating Data. This new 
publication is one of the readiest, 
most complete reference books avail- 
able on electric heat. It gives de- 
tailed information needed to make 
electrical heat applications. It in- 
cludes dozens of different types of 
heating units in hundreds of sizes 
as well as many pages of data, ete. 
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“Can Dos’ for the Sales § 

Appliances may be out for the duration but there is 

constructive service to be rendered by utility sales- 

men who must make a quick victory their one objective. 

UCCESSFUL post-war salesmen 
will be subjected to a real test 

in 1943. This year will be one in 
which men of vision lay ground 
work for the eventual realization 
of their dreams. They are men 
who will maintain a constructive 
attitude . be enthusiastic . 
cheerful . . . imparting their con- 
victions to their customers. 

They are men who will concen- 
trate on the “Can Do’s”, realizing 
that getting the most done within 
war limitations will help keep this 

nation on an even keel during this 
period of war, and raise it to much 
higher levels during the post war 
period. Thus, it may be said that 
they will be working hand in hand 
with Uncle Sam in his war program, 
because to win the war America 
must be ready for a prosperous 
peace, 

Men with vision in the electric 
industry’s sales departments will 
find many things they can do in 

*Mr. Isley is general sales manager for the 
Carolina Power & Light Co., Raleigh, N. C. 
This article is adapted from a booklet issued 
to the company’s sales department employees. 

By H. G. Isley* 

1943 to justify their jobs... to 
keep them busy . . . constructively. 

Thinking of the days to come, 
salesmen will encourage customers 
to maintain their present use of 
electric service, so they will not 
have to spend valuable time resell- 
ing the advantages of our service 
after cessation of war. Here is the 
way it can be done: 

By pounding away on the fact 
that there is plenty of electricity in 
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the Carolinas, therefore customers 
are not helping the war program 
by rationing their use of electricity. 
If a shortage should develop, we 
will let them know in plenty of 
time. 

By urging customers to keep their 
present electrical equipment in good 
condition. Use does not harm 
equipment that is in good shape. 

By showing customers how, with 
their present lighting fixtures, they 
can secure the greatest quantity and 
best quality of light for better sight. 

By teaching customers how to 
avoid unnecessary blackouts, due to 
overloading of circuits, faulty ap- 
pliances or badly worn cords. . 
and how to change fuses for their 
own convenience. 

By helping maintain a_ high 
standard of health by urging cus- 
tomers to learn more about nutri- 
tion through attendance at our nu- 
trition classes. 

Left, a neighborhood nutrition class 
conducted by a home economist of the 
Carolina Power & Light Co. Below, 
the company’s home economists meet 
to plan a course of study for nutrition 

classes for industrial families. 



Salesmen with vision will encour- 
age their customers to save money 
through the purchase of War Bonds 
and Stamps, and will urge them to 
earmark their savings for post war 
purchases of electrical appliances, 
devices, and equipment. They will 
sell their customers on the idea 
that money saved now and put into 
circulation after the war will help 
maintain a period of prosperity 
when peace is won. 

Salesmen interested in the future 
will participate in local war activi- 
ties to the full. They will be active 
members of Civilian Defense Coun- 
cils. They will help promote the 
sale of War Bonds and Stamps. 
They will work hard on war relief 
efforts. They will do these and 
other jobs to help themselves, their 
community and their nation today 

. and to help themselves to- 
morrow. 

They will tell the story of elec- 
tricity in war production ... of 
its importance in motivating all 
types of modern industrial equip- 
ment ... how it is the primary 
energy in making many of the 
newer and finer metals. They will 
explain how after the war electricity 
will continue to make these special- 
ties .. . but for use in making items 
of peace. And they will explain 
how electricity will then be avail- 
able in greater quantities than 
ever to do more work in homes, 
stores, factories, and on the farm, 
operating equipment such as was 
never before available. 

Under present conditions, with 
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restrictions on driving, 
rationing of food, and 
difficulties brought 
about by many other 
war programs already 
in effect or soon to go 
into effect, the home 
and farm take on new 
importance. Again the 
home is being reestab- 
lished as the meeting 
place for the family... 
as the hub around 
which family activities 
radiate. So, the home 
is important. It will 
continue to use elec- 
tricity, and will even 
increase its use through 
proper promotion. 

Residential and farm 
service representatives 
with vision will pro- 
mote better light to 
conserve eye _ sight. 
show their custom- will 

ers how to get better light from 
They 

their present fixtures. They will 
tell and retell the story of Better 
Light for Better Sight. 

Realizing the importance of radio 
in every home, they will urge their 
customers to keep their radios in 
good working condition. 

Housewife’s Task More Difficult 

Cooking at home will become 
more important so they will invite 
customers to attend nutrition class- 
es that they may learn how to cook 
healthful meals on their electric 
ranges with such foods as may be 
available. 

More fresh foods will be purchas- 
ed or raised in Victory gardens than 
heretofore. The service representa- 
tives’ will want their customers to 
know how to store these foods in 
refrigerators in order to preserve 
their goodness. So they will urge 
their customers to have their re- 
frigerators checked and serviced 
periodically to keep them in good 
repair for the bigger job they have 
to do. 

The modern household requires 
a great deal of hot water. Those 
who have automatic electric water 
heaters understand the value of this 
appliance. Service representatives 
will find them interested in learn- 
ing how to keep this electrical serv- 
ant in good working condition. 

Small electrical appliances, some 
of them stored away on shelves, 
will solve many a homemaker’s new 
problems. Alert service represen- 

ELECTRICAL SOUTH for MARCH, 194 

tatives will get these appliances off 
the shelves and onto the home pro- 
duction lines. If one family does 
not need some appliances they have, 
they will help them sell those ap. 
pliances to other families who do 
not need them. 

Wide awake service representa- 
tives will keep track of all the dead 
range services in their territory, 
and do all they can to bring them 
back on the lines. They will coop- 
erate with electrical dealers to help 
them sell their stock of ranges to 
customers living in premises with 
dead range services. 

Where new housing projects are 
contemplated, service representa- 
tives will see that maximum permis- 
sible facilities are provided. 

Service representatives with vis- 
ion know that good customer rela- 
tions pay. They know that during ¥ 
this war they, as personal represen- 
tatives of the utility company, must 
do their share toward keeping con- 
pany relations high with their cus- 
tomers. They know that then, when 
peace returns, they will be in a 
better position to do the type of 
sales job they want to do. 

They will tell customers about 
the important job the electric in- 
dustry is doing in this war. 

Its job in supplying huge demands 
for power to war industries in its 
territory and in nearby territor- 
ies. 

Its efforts in helping Uncle Sam 
collect scrap to keep war industries 
going at top speed. 

The regular manner in which its 
employees, through voluntary 
monthly payroll deductions, are 
purchasing War Bonds. ! 

The large number of employees 
it has in the various branches of 
the armed services .. . and of the 
active jobs they are doing. 

Service representatives will tel 
their customers why it has been net: § 
essary to curtail certain types of § 
service, and will teach them how 
to make certain repairs themselves, 
such as how to locate trouble it 
event a fuse blows out... and how 
to replace the fuse, or reset a cil 
cuit breaker to restore service; how 
to look for trouble, or possible trov- 
ble, in lamps and appliances, and 
what to do about it. 

They will do all they can to help 
customers get along under the re 
strictions of war, teaching them 
better understand Civilian Defens/ 
problems... partial lighting during 
blackouts, and rationing problems RE. 
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To help themselves they will keep 
a record of all prospects for new 
equipment after the war, and con- 
tinue to make surveys to determine 
needs of customers today and after 
the war. 

In the Commercial Field 

The fatality of commercial es- 
tablishments during a war are na- 
turally high. Since revenue from 
this class of customer is generally 
higher than residential, the sales 
job among the remaining commer- 
cial customers takes on new im- 
portance if a company is to hold 
commercial revenue as high as pos- 
sible. Electricity is more import- 
ant than ever to those customers 
as they strive to maintain them- 
selves in business. 

Service representatives with fore- 
sight and vision will teach custom- 
ers how to use their appliances to 
best advantage. They will demor- 
strate how electrical appliances can 
and will save man power, a most 
important consideration in these 
times. They will show customers 
how their equipment can do more 
work . . . work for which it wus 
designed but for which the cus- 
tomer is not presently using it. 

They will help customers secure 
adequate repair and maintenance 
service. They will bring together 
buyer and seller when they find 
electrical equipment which is not 
used, thereby restoring to service 
equipment not in use. 

They will show customers how 
better light increases sales and 
speeds work. They will explain 

The Carolina Power & Light Company’s sales staff is 
giving particular attention to the problem of training 

Schools are being held at central 
points throughout the territory served to assist dealers in 
appliance service men. 
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how better lighting can be secured 
from present fixtures, or if new 
fixtures can be purchased, they will 
recommend the proper type of fix- 
tures. 

A job well done today will lead 
to greater sales tomorrow. So the 
service representatives who are re- 
sourceful will plan for tomorrow in 
all daily contacts. They will build 
customer good-will through show- 
ing interest in, and by explaining 
company situations to, customers. 
They will tell of electricity at war 

. and what to expect of it when 
peace returns. 

For their own help in building 
for tomorrow, the service represen- 
tatives, with determination to move 
ahead, will continue to make accu- 
rate surveys of customers’ equip- 
ment and its condition. They 
will learn of customers’ plans and 

expansion, hopes for and direct 

training capable staffs. 
Brown Kelly, instructor for the cooperative service sch 
is shown with demonstration equipment. Special textbook 
prepared for classes is shown above. 
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them toward the fuller use of elec. 
tric service. 

They will keep abreast of com- 
petition by studying, reviewing, and 
learning what each type of compe- 
tition is doing or planning to do, 
so they will be ready to combat such 
forces in the post-war market, 
They will encourage the purchase 
of War Bonds, to create a source 
of cash for the purchase of mod- 
ernization equipment. 

Industrial Representatives 

The industrial picture for 1943 
has two views—that of war indus- 
tries is bright, while that of non- 
essential industries is _ clouded, 
Since most of our large blocks of 
power are throbbing into plants of 
the former class, it behooves us to 
do everything within our power to 
keep them going ... now and after 
the war. Today these are our most 
important customers. With proper 
planning they will remain our most 
important customers in the years 
to come. 

Industrial representatives, mind- 
ful of the intenseness of this prob- 
lem, will help to find ways for 
improving quality and quantity of 
goods in plants engaged in war pro- 
duction. This can be done by im- 
proving working conditions through 
the use of better light and other 
electrical equipment and by push- 
ing the “Build A Bomber” campaign 
with ardor; by finding methods of f 
getting fuller utilization out of 
present equipment; by assisting 
plant management in working out 

(Continued on page 62) 

At left is a typical class. At right, 
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ter heater salesman recently 
compiled a list of 114 important 
uses for hot water in the modern 
home. Certainly, any electrical 
appliance that fulfills so many 
requirements in the home, de- 
serves the best maintenance and 
service that can be given to it. 

To properly service an electrical 
water heater, the service man must 
thoroughly understand its charac- 
teristics, its construction, opera- 
tion, installation, most common 
troubles, and how to repair them. 

The cutaway photograph re- 
produced here shows a typical 
30-gallon, twin unit, storage type, 
electrical water heater. The num- 
bers in circles indicate the prin- 
cipal parts, a few of which will 
be discussed here. (3) These are 
the upper and lower thermostats 
which represent the brains of the 
water heater. (4) Extending out 
and in contact with the water, the 
immersion heating units may be 
considered as heart of the water 

A‘ AMBITIOUS electrical wa- 

heater. (5) This is the flush and 
drain valve. (7) This inverted 
U-pipe is a built-in heat trap. 
(7a) This is the hot water out- 
let. (9), This particular inner 
tank is constructed of copper bear- 
ing steel, tested for a working 
pressure of 150 pounds. (10) The 
outer steel shell is designed to 
hold the insulation snug around 
the inner tank, thus reducing heat 
losses. (11) The cold water is 
brought in at the bottom of the 
tank. (12) This is a baffle plate 
or cold water deflector. (15) Not 
shown in the drawing but consti- 
tuting a most important feature 
in every hot water heater is the 
pressure relief valve. 

The insulation of a high quality 
heater is such that it will main- 
tain hot water over a 72-hour 
period with a heat loss of 52 de- 
grees if no hot water is drawn. 
This assumes a water tempera- 
ture of approximately 150 degrees 
F at the start of such a period. 

The baffle plate near the cold 

*Mr. Goans is dealer-coordinator for the 
Knoxville Electric Power and Water Board, 
Knoxville, Tennessee. 

Water Heater Service 

Tests and Inspections 

By Jack W. Goans* 

water inlet prevents the full pres- 
sure of cold water from mixing 
with the hot water. 

The pressure release valve pre- 
vents high pressures from build- 
ing up inside the heater and 
putting an undue strain on the 
plumbing. Should a thermostat 
stick in the closed position, the 
pressure release valve will open, 
relieving the pressure. The valve 
should be set 25 to 35 pounds 
above the main water line pres- 
sure. 

The heat trap prevents hot wa- 
ter from circulating in the pipes. 
Also, water allowed to cool by 
standing in the pipes is not per- 
mitted to recirculate back into the 
heater. This feature may increase 
the efficiency of electrical water 
heaters by as much as 30 per cent. 

Water heater thermostats are 
usually set to maintain water at 
a temperature of 150 degrees F. 
Water at 150 degrees is generally 

mere yeas 
if: 

Fig. 1. Cutaway drawing of modern 
electric water heater with principal 

parts identified. 
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hot enough for all practical pur- 
poses. Wherever water has con- 
siderable lime content, never set 
thermostat any higher than is 
necessary. Water at higher tem- 
peratures will cause the lime to 
deposit on the unit. This will re- 
tard the flow of heat from the 
unit to the water and may result 
in burning out the unit. 

The method of connecting heat- 
ers of this type varies in differ- 
ent localities. However, mos: wa- 
ter heaters are wired for “limited 
demand” as shown in Figure 2. 
The double-throw thermostat 
switch operating the upper ele- 
ment does not permit the lower 
unit to be energized while the 
upper unit is energized. This pre- 
vents the entire load of boih units 
being connected at the same tiine. 

In some localities, where water 
heaters are installed for off-peak 
operations, and where special per- 
mission is granted by the local 
utility, the water heaters may be 
connected for unlimited demand 
as shown in Figure 3. This type 
of connection permits both units 
to be energized at the same time 
when water temperature is low 
enough to cause both thermostats 
to operate. 

If it becomes necessary to 
change a water heater to unlim- 
ited demand where it has been 
connected for a limited demand, 
it is important that the size of 
the heater wiring be checked. 
Also, the fuses should be checked 
to make sure that they are the 
correct size and capacity for the 
total water heater wattage. 

Correct Installation Essential 

Water heater operation begins 
with correct installation. The in- 
stallation of electrical water heat- 
ers in series with furnace tanks 
is not recommended. Scientific 
tests indicate that the furnace coil 
is a very inefficient method of 
heating water. Other objections 
to furnace tanks are that they 
result in high temperature uncon- 
trolled hot water, they put a strain 
on plumbing, they cause excess 
lime deposits which accumulate 
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. ement except when upper element is “off. the lower el nt pt wh pp ] t is “off.” Fig. 3 (Right) 

Same twin-unit water heater connected for “non-limited’’ demand. 

on the water heating element as 
well as clogging plumbing, and 
they frequently cause diseclora- 
tion of water after a short period 
of use. 

Figure 4-a shows an installa- 
tion which resulted in a trouble 
complaint. The cold water inlet 
and the hot water outlet were 
both carried into the two heaters. 
This was installed during the win- 
ter months and worked fine until 
the furnace was shut down, then 
the customer complained that the 
water was only lukewarm. The 
complaint was corrected by in- 
stalling the heater as shown in 
Figure 4-b. 

Another installation that re- 
sulted in poor operation is shown 
in Figure 5-a. Here, the water 
heater was installed 125 feet from 
the kitchen sink, using uninsulat- 
ed pipe. The customer complain- 
ed of an inadequate supply of 
hot water, and of high bills. This 
complaint was corrected by chang- 
ing the location of the heater, as 
shown in Figure 5-b, so that the 
heater was more centrally located 
with respect to all service outlets. 

In the following paragraphs are 
discussed some of the more com- 
mon service complaints and how 
to handle them. 

Complaint of No Hot Water 

When the customer complains 
that no hot water is obtained, the 
service man should begin by check- 
ing the voltage at the meter cen- 
ter. The fuses may be blown at 
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either the main switch or the wa- 
ter heater switch. If the water 
heater is under time clock con- 
trol, it may be that the time clock 
is inoperative. If proper volt- 
age is found at the meter center, 
the service man should next test 
the voltage across the heating 
terminals of the unit, making cer- 
tain that the thermostat is closed. 
If this test indicates that the cir- 
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cuit is energized right up to the 
terminals of the heating unit, the 
next test would be to disconnect 
one side of the 230-volt circuit at 
the terminal block of the heating 
unit and connect the volt meter 
in series with the line and the 
heating unit terminal, This will 
indicate whether or not there is 
continuity in the heating unit, 
that is, it will show whether or 
not the heating unit is burned out. 

If this test does not indicate a 
burned out unit, the next opera- 
tion is to remove the heating unit 
from the water heater and check 
it for corrosion. Very often a 
heating unit can become so heay- 
ily corroded with lime that it will 
not supply enough heat to water. 
When a heating unit is found in 

this condition, it should be clean- 
ed with diluted sulphuric acid or 
any other good solvent. Make cer- 
tain, however, that the heating 
unit is free from acids before 
restoring it to the water heater. 

Improper operation of time clock 
might result in a complaint of this 
kind. The most common trouble 
is pitted or dirty contacts. Clean 
the contacts with fine emery 
cloth, using a little vaseline on 
cloth to remove the small par- 
ticles of emery dust. If the trou- 
ble is in the clock mechanism, it 
will be necessary to remove it 
for cleaning and repairs. 

HOT WAT! 
XT 

COLO 

b 

‘eta Ee a 

OTHER HOT WATER 

SOURCE veces ius e 

TEMPERING TANK 

ELECTRIC 
WATER HEATER 

[pee sans of i 

Fig. 4-a (Left) This installation of water heater in connection with furnace 
tank (not recommended) brought a trouble complaint after furnace was 
closed down for the winter. Fig. 4-b (Right) This arrangement of pipes 

gave the customer proper hot water service. 
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Fig. 5-a (Left) Another improper installation is shown here. Water heater 
nk where hottest water is needed. 

(Right) Remedy is to relocate the water heater. 
is located too far from si 
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HEINEMANN 

MAGNETIC 

IRCOIT BREAKER. 

They employ an overload trip unit that is FULLY ELECTRO- 

MAGNETIC and have a definite and instantaneous trip point 

independent of their time delay characteristics. The current 

Carrying capacity as well as the minimum and instantaneous 

trip points are not affected by ambient temperatures. A true 

inverse time delay in the hermetically sealed unit allows the 

passage of inrush current. However, continued overload opens 

the breaker in time inverse to the ratio of the current. 

HEINEMANN CIRCUIT BREAKER CoO. 

Subsidiary of Heinemann Electric Co. Est. 1888 
120 PLUM STREET TRENTON, N. J. 

TIME DELAY ON 
OVERLOADS 

The magnet coil surrounds a her- 
metically sealed liquid filled cylin- 
der containing an iron plunger 
which, while normally out of the 
magnetic field, moves into it on 
overloads, the liquid controlling the 
speed. As the plunger rises to the 
top of the cylinder the magnetic 
flux increases to its maximum. At 
this point the armature is attracted 
to the pole piece. 

HIGH SPEED LATCH 

The armature, on engaging the 
lower leg of the lock (a) rotates it 
so that the tooth of the catch (b) 
passes through the cut portion of 
the lock (c) and opens the con- 
tacts. Of all known latches this 
one acts with the least amount of 
friction and mechanical delay. The 
Latch collapses only on short cir- 
cuit or overload conditions even if 
the handle is purposely held in 
the “on” position. 

HIGH SPEED BLOWOUT 

The stationary contact is coiled 
around an insulated iron core con- 
necting steel plates to form a U- 
shaped magnet. On overloads and 
short circuits, the current flowing 
through the contact creates mag- 
netic lines which force the arc into 
the chamber and blow it out. As 
the value of the current to be 
interrupted increases, the quench- 
ing effect becomes greater due to 
intensified magnetic blowout field. 



GEORGIA POWER COMPANY 

Also Serving 

The Folks at Home 

This War Industry also delivers the goods 

to the folks at home. The record-breaking 

demands for war production have been 

met, fully and on time. And in addition 

there has been sufficient electricity for 

every civilian use. 

Not only is electric service unrationed. 

but the price is as low as ever. There has 

been no increase either before or after the 

advent of price ceilings. In spite of war in- 

creases in our expenses — as In yours — 

electricity is still cheap. 

¥ 
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A complaint of insufficient hot 
water may be the result of low 
voltage, incorrect plumbing, cold 
and hot water mixing at faucets, 
defective heating units, defective 
thermostats, leaky faucets, under- 
ground leak in piping, or wrong 
voltage applied to water heaters, 
or grounded circuits. 

In many instances, complaints 
of insufficient hot water are re- 
ceived from homes where furnace 
tanks have been used and the 
water pipes are clogged with lime 
salts. Check the hot water plumb- 
ing for this possibility. 
The voltage should be checked 

as previously described from the 
meter center right up to the heat- 
ing element. 
Hot and cold water may be 

mixing through leaky double fau- 
cets. Check the faucets in the 
bathroom and laundry as well as 
in the kitchen sink and in the dish- 
washer for defective gaskets. Also, 
check the water temperature at 
the kitchen sink and then com- 
pare it with the temperature of 
hot water drawn out for tests 
from the drain valve on the elec- 
tric water heater. If the water 
from the drain valve tests 150 
degrees F, then the trouble is in 
the plumbing. 
Check both heating units for 

partial corrosion by removing 
from the heater. Also, check to 
make sure that the lower heating 
unit is not burned out. If lower 
heating unit is inoperative and 
cannot be repaired, remove the top 
unit to lower unit position, and 
replace top unit with burned out 
lower unit so that service may 
be continued. Then connect ther- 
mostats as for an unlimited de- 
mand. If top unit is burned out, 
connect lower unit as for single 
unit operation. 

This complaint may also be the 

In this series of photographs, the 
author, Jack W. Goans, shows the 
proper sequence of tests and inspec- 
tions when a complaint of “no hot 
water” is received. The first step is 
to test for voltage at the meter center. 
Make certain that fuses are not blown 
either in the main line or in the water 
heater circuit. Next test the voltage 
at the heating element terminals, mak- 
ing certain that thermostat switches are 
on.” Test for burned out elements 

by removing one wire from heater 
terminal and connecting voltmeter in 
series with that wire and heating ele- 
ment. If circuit shows continuity, re- 
move heating element to determine if 

e deposits are preventing transfer 
of heat to water. 
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H. N. Lindsey, electrical appliance service manager of W. W. Woodruff 
Hardware Co., Knoxville, points out to the author the pitted contacts of 

a water heater thermostat which caused improper operation. 

result of a defective thermostat. 
The contact points may be pitted. 
If so, clean contacts with emery 
cloth and use vaseline on cloth 
for removing small particles. Also, 
the variations in thermostat set- 
ting may be too great. Set ther- 
mostats for top unit at 150 de- 
grees F and lower unit at 140 
degrees F. 

While examining the thermo- 
stat, make certain that no con- 
necting wires have been broken 
or burned off, that terminal con- 
nections are not corroded, and that 
nuts on terminal block are tight. 

Finally, check all plumbing to 
see that no valves are open which 
should not be in _ installations 
where valves are used in the 
plumbing for changing from elec- 
tric water heater to furnace tank 
in winter months. 

There is always the possibility 
that the water heater may be too 
small for the customer’s needs 
and this would result in a com- 
plaint of insufficient hot water. 
In one such instance, the cus- 
tomer complained that voltage 
was too low and was resulting in 
insufficient hot water, but the 
real cause was found to be that 
the water heater capacity was 
too small. 
Grounded circuits can some- 

times cause improper operation 
of electrical water heaters. A 
test for a grounded circuit can 
be made by removing one side of 
line and inserting voltmeter in 
series with line and _ positive 
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ground such as the water pipe. 
To test for a heating unit ground, 
remove one side of line from ter- 
minal block, and insert the volt- 
meter in series with heating unit 
and ground. In removing metal 
sheath from heater cable, a burr 
may be left on end of sheath 
which may wear through insula- 
tion and cause a ground. Test for 
this by removing one side of line 
and inserting voltmeter in series 
with line and metal sheath. 

Complaint of Water Too Hot 

When the customer complains 
that hot water is too hot, the 
first step should be to actually 
determine the temperature of the 
water at the kitchen sink. If 
the temperature does not exceed 
150 degrees F, it would be well to 
explain to the customer that this 
is the most economical water 
temperature, results in smaller 
use of hot water and will prob- 
ably result in the lowest cost of 
operation. 

If actual test with the ther- 
mometer indicates that the water 
in the kitchen sink is too hot, the 
thermostats should be examined 
to make certain that they are not 
set too high, the voltage should 
be checked to make certain that 
heater is properly connected and 
not receiving higher voltage than 
that for which it is designed and 
an operating cycle should be 
checked to make sure that the 
thermostats are operating prop- 
erly. 

Thermostat Repair 

Salvages Range Parts 

Ken Wilson, of the K & W Ap. 
pliance Service, Miami, Fla., has 
found an easy way to replace elec. 
tric-range thermostat contro] 
cables. 

In certain types of electric 
ranges, including those of late 
model Westinghouse manufacture, 
the manual and heat-governed con- 
trol of oven temperatures is effect- 
ed by a wire cable which sometimes 
breaks. It is no trick at all, accord- 
ing to Wilson, to replace one of 
these cables but, he says, appliance 
service men often make such a 
repair by installing an entire new 
unit. 

Cushioning himself against the 
time when replacement parts may 
be difficult to obtain, Wilson has 
experimented to learn if there is 
any good reason why a new wire 
cannot be put in. He finds that the 
procedure is both practical and 
simple. 

For example, at either end of 
the thermostat unit on a late model 
Westinghouse range there is a bake- 
lite pulley or “sheave”. Attached 
to a brass inset in each pulley, the 
cable passes from one to the other, 
after making a “cross leg” over a 
smaller metal pulley at the center 
of the unit. Cable tension is main- 
tained and adjusted by a nickeled 
coil spring, approximately 1/4 
inch x 5/8-inch. This spring has a 
small loop at each end, and is fast- 
ened to the cable at a point about 
mid-way between the small, central 
pulley and one of the larger ones. 

Using braided wire (about No. 
20) of the type employed for radio 
tuning-control, Wilson forms 4 
double loop (like a figure “8”) of 
sufficient length to pass from one 
end-pulley to the other, after allow 
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fastens the cable to one of the end 
pulleys with a drop of solder, and 
attaches the spring to one termina 
of the cable. 
When he has the wire in position 

around all three pulleys, Wilson 
sets up the proper tension, and se 
cures the free end of the cable t 
the spring. He then puts a drop 
of solder on the wire where it past 
es the metal inset on the secon 
large pulley, and the unit is ready 
to go back into the range. 

Usually, the coil spring on the 
broken wire can be used again. I 
for any reason it cannot be sf 
vaged, a new one may be obtainel 
at hardware or dime stores. 
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HE FUNCTION of a condenser 
in a refrigerating system is 

to remove and dissipate sufficient 
heat from the compressed refrig- 
erant vapor to the surrounding air 
or to a water supply so as to con- 
dense the refrigerant vapor into 
a fluid. 
Condensation is the process of 

changing the compressed refrig- 
erant vapor to a liquid or, in other 
words, the process of giving up 
the latent heat absorbed during 
the process of evaporation. The 
heat picked up from food products 
and from heat leakage in a house- 
hold refrigerator is absorbed by 
the boiling refrigerant in the cool- 
ing unit. It is carried away as 
latent heat with the refrigerant 
vapor through the suction line to 
the compressor, where it 1s com- 
pressed and pumped through the 
discharge valve into the condenser 
as a heat-laden vapor. The heat- 
laden vapor or gas leaves the dis- 
charge valve in the compressor 
head under pressure. This is 
where the condenser begins to 
function. 
The heat-laden gas is constant- 

ly forced under pressure into the 
condenser while the compressor is 
operating. As the pressure in- 
creases, the temperature of the 
gas increases. Therefore the tem- 
perature of the surface area of the 
condenser increases beyond the 
temperature of the air surround- 
ing it. As heat always flows from 
a warmer substance to a cooler 
Substance, the vapor heat leaves 
by conduction, through the walls 
of the condenser tubes. 

Obviously, a change or circula- 
tion of the surrounding air is most 
desirable. The most common 
method used by manufacturers of 
condensing units is to assemble a 
fan to the motor pulley, directly 
in front of the condenser. This 
fan either blows or draws air 
through the condenser; auxiliary 
fans have been used to serve the 
Same purpose. Many condensing 
units in current household refrig- 
erating systems use no fan at all. 
hese rely upon natural convec- 

uon, or air circulation through a 
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Servicing the Refrigerator 

Part 2: Condensers 

HIS IS one of several art- 
icles on electrical refrig- 

eration service based on the 
text “Simplified Training 
Course for Refrigerator Serv- 
ice Men” published by Nash- 
Kelvinator Corporation. 

This course, described in 
ELECTRICAL SOUTH’S Jan- 
uary issue, is Nash-Kelvina- 
tor’s contribution to the im- 
pending manpower shortage 
with which the refrigeration 
service industry is faced. 

condenser of considerably greater 
surface area. A duct or stack ar- 
rangement on the cabinet back is 
usually used with this type of 
condenser. 

Various designs of condensers 
have been used. Some of the first 
condensing units used a condens- 
er made up of plain copper tubing, 
wound around stanchions to form 
an oval shaped coil. Others used 
semi-flattened tubes and _ still 
others were wound to form a large 
enclosure for the other parts of 
the unit. These types were prac- 
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tical for most early installations 
as the unit was usually installed 
in a basement where an adequate 
supply of cool air is nearly always 
available. 

When the self-contained models 
became popular and the condens- 
ing unit was enclosed in a con- 
fined space (the base or top of 
the cabinet), air circulation was 
restricted. The heat was not dis- 
sipated as rapidly and higher head 
pressure resulted. To overcome 
this, a larger surface area and 
more rapid circulation was neces- 
sary. Fins were added to the con- 
denser tubes to supply the addi- 
tional area; more attention was 
given to the design and pitch of 
fan blades for better air circula- 
tion. 

Refer to the accompanying con- 
denser (or discharge) pressure 
table, and note that as the tem- 
perature of the condenser cooling 
medium (air, in this instance) in- 
creases, the head pressure increas- 
es. As the head pressure increases 
beyond a reasonable point, the 
condensing unit efficiency de- 
creases. 

A serviceman should inspect the 
condenser on every call. Condens- 

ers must be cleaned periodically 

LIQUID LINE 

CONDENSER 

COMPRESSOR 

Fig. 1. 

LIQUID RECEIVER 

System with horizontal liquid receiver. 
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New N - + OFFERS VALUABLE WARTIME HE o 

| This new free booklet from 
How soup stock in your r a: t : FRIGIDAIRE 

I ny FRIGIDAIRE | 
| helps you build S  4 ‘s 

many grand meals 

es. Add tomat sprika. Cover co 6. (Leftover b imay be used in place of cooked dried 
15 Minute Vegetable Soup 

36 pages of simple, practical suggestions — specially prepared 
to give wartime help to those who bought more than 7 million Frigidaires~ 0 bought re tha i a pt 3 

now offered to every refrigerator user! Call or 
send for your free copy of WARTIME SUGGESTIONS today 

It's easy to keep 
Coal k quickly by - cn ee sant ( wi arr I 

; a Do you know these things? 
| it’s easy to use in dishes like these 

Delicious To Try this simple Soup Stock recipe* 
Here ood ak to Soup 

Get WARTIME SUGGESTIONS booklet from yer Frigidaire Dealer or mail coupon below 
and pepper. Serves 14 
i Treat your refrigerator right \ 

— use it properly 

Look for the Frigidaire sign store. or find 

De 

CTS OF Gewenar morons \ ‘OR SERVICE Cau" | 
1 It’s easy to prepare Atte 

FRICIDAIRE eevieane ral ors a | | $47 Taylor St., Dayton, Ohio 
Please send me my free copy of yew “WARTIME SUCCESTIONS. 

Next month look for: " 
“How to Keep Meat a FRIGIDAIRE Division of GENERAL MOTORS 

tm Was Producvian ' 

How / NATIONAL ADVERTISING 
Frigidaire’s new advertis frig ing will give women timely, helpful and authentic information the way they are used to finding it in their favorite women’s magazines, The above advertisement is typical. Now that canned foods are rationed, more women will pre- Pare soup at home. Frigidaire Provides a real service by telling homemakers how to make a simple soup stock, how to keep it, and ways to use it in whole- some, nourishing dishes. It is the kind of advertising that will be widely read and sincerely appreciated jby women everywhere. 

Each advertisement in the 
food or refrigeration subject of special interest to women. Each refers readers to the Frigidaire Dealer for Frigidaire’s Free WARTIME SUGGESTIONS booklets, Each tells how to locate the Frigidaire dealer, thus tying him in directly with this National Campaign. Watch for this Frigidaire Advertising in Ladies’ Home Journal, Woman’s Home Companion, Good Housekeeping, McCall’s, Better Homes and Gardens, American Home, Farm Journal and Farmer’s Wife, and True Story! 

series deals with a timely 
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EVERY HOMEMAKER NEEDS TODAY! 

ELECTRICAL SOUTH for MARCH, 1943 

Has These 4 Important Objectives: 

To cooperate with the Government's pro- To help keep the name Frigidaire be- 

1. grams for conserving the nation’s food 3e fore the public in a way that will be 

and food-keeping equipment. favorably remembered. 

To help Frigidaire Dealers maintain their 

@ identification with Frigidaire and to build 

good will for fhemselves. 

To render a real and needed service 

2. not only to Frigidaire users, but also to 

the users of all other refrigerators. 

refrigeration experience will be passed on to the 
users of the more than 7 million Frigidaires that 
have been sold—and to all other refrigerator users. 

We firmly believe that this campaign will con- 
tribute to the war effort on the home front and 
bring real and substantial benefits to every member 
of the Frigidaire organization. 

Like many other manufacturers, our major re- 
sponsibility is to build war materials for our 
armed forces. Yet recognizing the importance 
of refrigeration to the food and health of Amer- 
ica, we are embarking upon a new nation-wide 
campaign to help homemakers solve their new 
wartime problems. The benefits of our unequalled 

Hii! WARTIME SUGGESTIONS Booklet 

To help Frigidaire Dealers benefit fully from this new Cam- 
paign, they will receive, without charge, Frigidaire’s popular 
WARTIME SUGGESTIONS booklets for free distribution in their 
communities. 

This booklet, originally introduced nearly a year ago, has 
now been revised and enlarged to 36 pages. It’s literally packed 
with practical and useful ideas like those shown on the opposite 
page. It tells how to keep meat, what to keep in a refrigerator, 
what to leave out, how to defrost in 15 minutes. It gives tested 
wartime recipes and dozens of other helpful tips on how to 
make a refrigerator serve better and last longer. 

Backed by 25 years’ experience in the food-keeping field, the WAR- 
TIME SUGGESTIONS booklet represents the combined thinking of 
Frigidaire Home Economists, Engineers and Service Specialists. It was 
prepared with the assistance of leading women’s magazine editors and 
reviewed by other eminent food authorities. 

How! visPLaY MATERIAL FOR DEALERS 

Each Frigidaire dealer also will receive without charge new display 

material to tie in his store with Frigidaire’s nation-wide program— 

to help distribute WARTIME SUGGESTIONS booklets to store visitors 

andtomerchandise the magazine advertising messages to his customers. 

Wartime 

Suggestions 

a 
FRIGIDAIRE § 
FREE BOOKLET! 



and kept free of dust, dirt and 
lint. Foreign substance of this 
nature reduces the amount of free 
air circulation through the fins 
causing the unit to operate at a 
higher than normal head pres- 
sure. Referring again to the con- 
denser pressure-temperature 
chart, note that the proper head 
pressure, for a known air tem- 
perature and a specific suction 
pressure, can be determined. 

In general, the head pressure 
readings for a particular air tem- 
perature rise as the suction pres- 

sure rises, and this is to be ex- 
pected since the density of the 
refrigerant vapor and its heat 
content is greater at the higher 
suction pressures. There are a 
few places in the table where this 
is not the case. For instance, with 
70 degree air over the condenser 
and a 20 lb. suction pressure 
(gauge) the head pressure for 
Freon 12 refrigerant is 114 lbs. 
If the suction pressure is 22 lbs., 
we find the table shows 109 lbs. 
head pressure. This does not mean 
that if we have a given condensing 

OPERATING DISCHARGE PRESSURES—LBS/SQ. IN. (GAUGE) 

Sulphur Dioxide 
Air Temperature 
Over Condenser 

Suction 
Pressure 

Methyl Chloride 
Air Temperature 
Over Condenser 

Freon (12) 
Air Temperature 
Over Condenser 

Lbs./Sq.In. 
(Gauge) |70°| 80°} 90° 

unit running at a set speed, that 
the head pressure will go down 
at this point, as the suction preg. 
sure goes up. In that case the 
suction pressure would go up also 
about 2 lbs. The table is an aver. 
age of head pressures for con- 
densing units which are used com. 
mercially for those ranges of 
suction pressures. 

A 1/3 horsepower condensing 
unit, for example, is marketed in 
three different speeds, namely, 
high speed for low suction tem- 
perature work, medium for med- 
ium, and slow speed for high suc- 
tion temperature application. At 
lower suction temperatures a con- 
denser unit must compress a 
greater volume of vapor than at 
higher suction temperatures in 
order to get a given number of 
pounds of liquid. It is customary 

press 
slight 
to es 
line. 
interr 
sideré 
shoul 

110°} 70° 90°|100°| 110°} 70°| 80°| 90°| 100°] 110° 
--—|— with condensing unit manufactur- 

ers to build a certain model unit 
with a definite size compressor, 
condenser and motor. In order 

22 ian ee 
*10 53} 64] 77 71] 86)102 the v: 

when 
the ¢ 
minut 

121) 140 | 

104) 123) 142 * 8 55 87 
oa 

* 6 56] 68 

58] 69 

61) 72 

63 

63) 76 

78 

68 

71] 84 

86 

81 74| 89)105) 124 

126 

128 

130} 15 103 

1331 1: 107 

137 110 

1131; 

116)1. 

119) 1. 

119} 1; 

122)1: 

125 

128 

130 

124 

126 

128 

130 

133 

135 

137 

139 

141 

144 

146 

148 

* Inches of Vacuum. 

that these parts may remain the 
same on a unit, the speed must be 
changed if the unit is expected to 
work over a wide range of suc- 
tion pressures. The manufacturer 
does this by building this unit in 
two or three speeds and this is 
accomplished by changing the 
size of the pulley on the motor. 
Some manufacturers use 21 Ibs. 
suction pressure as the _ speed 
change point between high and 
medium temperature ranges for 
Freon 12. About 10.5 lbs. pres- 
sure is then used as the speed 
change point between low and 
medium temperature ranges. The 
high suction temperature units 
run the slowest and the low suc- 
tion temperature units run the 
fastest. Speed changes in con- 
densing units account for the ap- 
parent discrepancies between the 
table and refrigeration theory. 

The head pressure values in the 
table are an average, and a varia- 
tion of 5 lbs. above or below these 
figures must be allowed to make 
them applicable to all makes of 
condensing units. 

If a small amount of air or any 
other non-condensable gas is al- 
lowed to get into a refrigeration 
system, it cannot be liquefied in 
the condenser. As a vapor, it 
takes up a lot of useful room 
whose surface would otherwise be 
dissipating heat to the air. With 

’ the effective area of the condens- 
er cut down, there is less heat 
removal and consequently a high- 
er temperature prevails. The 
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higher temperature produces a 
correspondingly higher head pres- 
sure. If the system is over- 
charged with refrigerant, liquid 
refrigerant will back up in the 
condenser and reduce its effective 
area. This results in a higher than 
normal head pressure, 
To remove air from the con- 

denser, stop the compressor and 
wait for the condenser to cool to 
room temperature. Remove the 
gauge plug from the compressor 
discharge service valve and at- 
tach a purging line to the open- 
ing. Turn in or crack the com- 
pressor discharge service valve 
slightly, allowing a small amount 
to escape through the purging 
line. This operation should be 
intermittent and done with con- 
siderable care. The valve wrench 
should be left in place so that 
the valve can be closed instantly 
when necessary. Purging air from 
the condenser may take several 
minutes and some refrigerant may 
escape with the air. 

If the system being serviced is 
charged with sulphur dioxide, the 
purging line should be submerged 
in a pail or container of lye and 
water solution. This has a neu- 
tralizing action and eliminates the 
disagreeable odor and unpleasant 
effects resulting from the dis- 
charge of sulphur dioxide to the 

Freon 12 and methyl 
chloride may be purged into the 
open air. A good lye solution can 
be made in the proportions of 
one and one-half pounds of lye 

This will 
approximately one 

pound of sulphur dioxide. 

Liquid Receivers 

The purpose of a liquid receiver 
is to store the condensed refriger- 
ant until it is fed to the cooling 
unit. Refrigerant flows to-the re- 
ceiver from the bottom tube of 
the condenser; the connection to 

» the receiver is usually at the top. 
Liquid receivers have been made 

In Many designs and are mounted 
in various positions. With most 
of the early units, the receiver 
Was mounted horizontally below 
the condenser. This is not essen- 

tial, however, as the liquid flowing 
from the condenser is under pres- 
sure and does not depend upon 
gravity. Its size depends largely 
upon the charge of the system for 
Which it is designed. However, 
It is also designed to take care 
of slight variations in the refrig- 
frant charge. When service is 
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Fig. 4. System with high side float and receiver. 

performed on a system, and re- 
quires opening the system or re- 
placement of parts, the charge is 
usually confined in the liquid re- 
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ceiver by turning in the liquid re- 
ceiver service valve all the way 
to the right and then operating 

(Continued on page 61) 
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For peak efficiency v 

ARTIME RESTRICTIONS recognize the 

imperative need in the electrical industry | 

for necessary repairs and maintenance. WPB 

Order Nos. P46 and P46-A grant specific per- 

mission to those possessing required priority 

ratings to purchase materials needed for this 

purpose. 

To help you avoid waste, save fuel and cut 

costs, Johns-Manville brings you the knowl- 

edge accumulated during 85 years of experi- 

ence. Throughout the electrical industry, J-M 

products are today contributing to the war 

effort, and will tomorrow be available for the 

resumption of peacetime activities. 

For complete details on any or all of the 

products described here, write for Catalog 

GI-6A. Address Johns-Manville, at Los 

Angeles, San Francisco or Seattle. 

ASE-ESTO-SPONGE FELTED Pipe 
Insulation is recommended where 
maximum efficiency, high salvage 
and - esistance to abuse are essential. 
Used alone for steam lines up to 
700° F.; for higher temperatures, 
used in combination with Superex. 

FIRECRETE CASTABLE REFRAC- 
TORIES. You can cast special shapes 
yourself... quickly and easily...and 
have them ready for service within 
24 hours... by use of J-M Firecrete 
Castable Refractories. Ideal for 
poured door linings. 

JOHNS -MANVILLE 

| J
OHN

S-M
ANV

ILL
I E) 
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TRANSITE CONDUIT. Made of as- 
bestos fiber and cement, Transite 
Conduit is approved for use under- 
ground without Concrete envelope. 
Both Transite Conduit and Korduct 
help provide lower installation cost 
and reduced maintenance expense. 

J-M SEA RING PACKINGS provide 
a minimum of friction on rods and 
plungers. They automatically seal on 
the work stroke, and release on the 
return stroke . .. thus reducing 
friction, minimizing rod wear, and 
conserving power. 
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TRANSITE KORDUCT. Korduct is 
identical with the Conduit except for 
its lesser wall thickness. Like Trans- 
ite Conduit, Korduct is fireproof and 
highly resistant to internal or exter- 
nal corrosion, electrolysis and action 
of soil chemicals. 

with present equipment 

DUXSEAL. A non-hardening, adhe- 
sive, plastic compound that will not 
slump or flow. Used for sealing the 
openings between cables and duct 
walls in manholes, service entrances, 
riser ducts, etc. Comes in 5-lb. pugs, 
1-lb. packages and 70-lb. containers. 

CABLE FIREPROOFING. Niagrite- 
Asbestoment, a commercially pure 
asbestos tape with or without rein- 
forcement, which when wrapped on 
electrical cables and covered with 
Asbestoment (an efficient refractory) 
forms a fireproof protection. 

J-M ELECTRICAL MATERIALS not shown here include: 

Cable Trays, Asbestos Ebony, Moulded Ebony, Electrobestos, 

Asbestos Tapes, Friction Tapes and Splicing Compounds 

REFRACTORIES 

HIGH TEMPERATURE INSULATIONS 

TRANSITE PARTITIONS 

ACOUSTICAL MATERIALS 

| OTHER JOHNS-MANVILLE PRODUCTS 

| FOR THE ELECTRICAL INDUSTRY 

BUILT-UP ROOFING 

PACKINGS 

INDUSTRIAL FLOORING 

TRANSITE PRESSURE PIPE 

lL 

Lf) ELECTRICAL MATERIALS 

| 
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Short-Throw Motor Coils 

Conserve Critical Materials 

HE GOVERNMENT has re- 
quested all users and buyers 

of electric motors, a-c or d-c, to 
utilize all possible horsepower 
built into motors. All repair shops 
who rewind a-c lap wound induc- 
tion motors, can help this pro- 
gram of getting the most from 
vital materials, by taking advant- 
age of one factor common to all 
a-c windings, and that is the 
“short throw coil.” 

The major gain from using 
short throw coils, in any rewind, 
is a shorter average turn, with a 
resultant reduction in total copper 
weight. Greatest saving can be 
obtained from older designs, par- 
ticularly those of the one coil per 
slot type such as basket windings, 
etc., which can, in many cases, be 
converted to two layer windings. 

This short article will indicate 
how some savings can be secured, 
and more details can be found in 
the book, “Rewinding A.C. Motor 
Coils,” by Van Brunt and Roe, Mc- 
Graw Hill Book Co., from which 
the sketches and tables in this 
article are reproduced by special 

*Mr. Roe is motor engineer with Westing- 
house Electric and Manufacturing Company. 

By A. C. Roe* 

permission to indicate how short- 
ening the coil pitch can save cop- 
per. 

Another way that copper can be 
saved in motor rewinding is by 
changing Class A insulated con- 
ductors to Class B, such as glass 
insulated wire. For example, a 
mush winding using .045” (No. 17) 
single cotton covered and enamel 
wire can be changed to .040” 
(No. 18) double glass. Thus the 
weight of the bare copper wire per 
1000 ft. is reduced. The area in 
square inches is reduced from 
.00161 to .00128, or approximate- 
ly 20 per cent reduction in copper 
area. The use of Class B insula- 
tion, however, will provide the 
same horsepower rating as _ ob- 
tained from the Class A insulated 
winding. 

The insulated diameter of .040” 
double glass insulated wire, will 
be slightly smaller than the .045” 
S.C.C. and Enamel wire, which 
means that the distance the coil 
ends extend out past the core, 
can be reduced, thus permitting 
a further reduction in the length 

of the mean turn, and total cop- 
per weight. The reduction in the 
length of copper wire in the wind- 
ing will also reduce the resistance, 
Therefore, the heating will not in- 
crease quite as much as the re- 
duction in copper area indicates. 

On motors using layer wound 
coils of .081” or larger D.C.C. 
round wire, a change can be 
made to the next size smaller 
square wire with double glass in- 
sulation. For example, a coil with 
12 turns of one .081” D.C.C. round 
wire, three wide by four deep, 
could be changed to .072” square 
double glass wire, with the fol- 
lowing results: 

The .081” round has an area of 
.00513 sq. in. while the .072” sq. 
has an area of .00484 sq. in. or 
approximately 6 per cent less cop- 
per area. Using Class B insula- 
tion would provide a safety fac- 
tor of about 4-1/2 per cent for in- 
creased rating over the Class A 
insulated winding. 
An additional saving, other than 

the reduction in pounds per 1000 
ft. can be obtained from the .081” 
round to .072” square wire change. 
That is, the coil end extension 

Table I—Data for Short Throw Coil Pitch Worked Out in Inches from Fig. 1. 

(1) (2) (3) (4) (5) (6) (7) (8) 
Center Line Redtction Reduced 

of Coil In Length “HT” “Dp” Length of Length of 
Coil No. Coil Pitch Pitch of Coil Inches _ Inches Shuttle Shuttle 

1 1 and 15 1 and 8 2-53/64 4-1/2 16 

2 land 14 1 and 7-1/2 7/16 2-39 /64 4-5 /32 15-5/16 5/8 

3 1 and 13 1 and 7 27/32 2-13/32 3-27/32 14-11/16 1-5/16 

4 landi12 1 and 6-1/2 1-3/16 2-15 /64 3-9 /16 14-1/8 1-7/8 

5 landi11 1 and 6 1-19/32 2-1/32 3-7/32 13-7/16 2-9/16 

6 land 10 1 and 5-1/2 2-1/32 1-13/16 2-29 /32 12-13/16 3-3/16 

7 land 9 1 and 5 2-7/16 1-39/64 2-9/16 12-1/8 3-7/8 

8 land 8 1 and 4-1/2 2-25/32 1-7/16 2-17/64 11-17/32 4-15 /32 
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What are lighting men doing to help 

SPEED WAR PRODUCTION ? 

IGHTING men have a tremendous job This is a challenge that lighting men are 

‘Op- to do in speeding up war production. meeting in many ingenious ways. Frequent- 

oe Not so much in the big new bomber plants __ly some very simple, inexpensive changes 
nd- ian , 
we that started out with good lighting. But in will work wonders—soap and water on 

in- the thousands of small shops and plants _ bulbs and reflectors, white paint on walls 

bts newly converted to war work. Most ofthese and ceilings, adding supplementary light- 

nd plants never had a night shift before. What ing, rearranging lighting fixtures, getting 

2.C. lighting they had was originally installed _rid of glare in the eyes of workmen. Here 

a only to supplement daylight. are a few typical examples: 

in- 
‘ith 
ind 
ep, 

ae 7 The draftsman in a small preci- The fluorescent-lighted inspecting 
-_ sion grinding plant that had re- tables of a large war plant were 

cently installed fluorescent lighting located next to a foundry operation. In 
of said the light was good but there service for a year, the fluorescent light- 

sq. were shadows he hadn’t noticed ing units had never been cleaned. A 
or with the former filament lighting. lighting engineer showed two plant men 

¥ Alighting engineer studied the prob- how to wash the reflectors and clean the op ; 
la- lem and suggested shifting the lamps. The cleaning alone tripled the 
Re drafting table with respect to the lighting from 7 to 21 footcandles, and 
at length of the lamps. This minimized the inspectors’ job was made easier and 
in- ~ the shadow condition, satisfied the more efficient. 
A draftsman. 

ge open type 4-lamp fluorescent 
an 2 A foundry located in a long nar- ~ Ss, fixtures had been installed in the 
100 row building used a traveling DS office of a cement manufacturing plant. 
31” crane to transport materials from ik - When a lighting engineer called to 

production areas and load them on (3 make a check-up of the plant lighting, 
Be. flat cars. Because the general light- y A the office executive complained that : : CX | ion ing was poor, night shift workers ie the glare from the fluorescent lamps 

had difficulty seeing into the flat cars ~ —~asa, was terrific... regardless of how he sat 
_ at the loading zones. A lighting en- at his desk or turned in his chair. The 
‘api gineer solved the problem by sug- lighting engineer simply moved the 

gesting that two 300-watt reflector desk so that the glare didn’t strike the 
lamps be installed on the bottom of executive's eyes. 
the crane, thus providing light 
wherever the crane might be. * * * 

ced 3 The large size filament lamps required to provide 
a of sufficient light in a screw cap company were too These are a few of the things that wartime light- 
ile big for the RLM reflectors. The re- “ ; hel ] P hei 

sulting glare was hard on workers’ dan ing men are doing to help war plants keep their 
eyes. A lighting engineer suggested lighting at top efficiency twenty-four hours a day. 
that silvered bowl lamps be substi- aq i : 
tuted for the regular type lamps so as Remember, G-E lighting engineers are ready to 

to improve the shielding angle. Re- work with you to give war factories the better light 
sults: with glare eliminated, seeing ‘ 7 
conditions were improved. they need for better protection. 

G-E MAZDA LAMPS 

GENERAL @ ELECTRIC S 
—_ 
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Fig. 1. Diagram illustrating method of checking “short-throw” coils for 
a typical motor—a ten-pole motor, in this example, having 144 slots. 

can be reduced. This is based 
on the width of each coil, for 
three .081” round D.C.C. wires 
have an insulated width of .273” 
while the three .072” square dou- 
ble glass wires would be .249”, 
which is .025” less in width per 
coil. This should result in a re- 
duction in shuttle length and 
shorter mean turn. 
An approximate rule commonly 

used in redesign work is that 
“Changing from a Class A insu- 
lated winding to a winding with 
Class B material, particularly 
glass insulation, will permit up- 

grading the horsepower rating 10 
per cent. Or for each two per 
cent increase in copper area, the 
rating can be raised 1 per cent.” 
Therefore a reduction of 20 per 
cent in copper area, with a re- 
duction in total copper length, can 
be offset by using Class B insu- 
lated windings. 
When using glass insulation for 

Class B insulated windings, full 
advantage should be taken of the 
thinner close weave of .003” and 
.005” thick tapes, to reduce the 
thickness of coil ends, and thus 
shorten the shuttle length with 

a further saving in copper weight. 
When comparing reduced cop- 

per weight resulting from shorter 
mean turns, reduce the weights, to 
pounds per 1000 feet of the bare 
wire as the weight of insulation 
on a 1000 feet of wire for double 
glass might be 2-1/4 times the 
weight of D.C.C. insulation. 

The above indicates what can 
be done by changing type and 
size of wire, and the following 
will show how short throw coils 
can be used to save copper. 

Many of the present-day de- 
signs of induction motors employ 
short throw coils in what are 
known as “chorded windings.” 
This construction results in im- 
proved performance, since the 
lessened length of copper wire re- 
duces the heating effect and the 
shorter coil and end connections 
reduce the inductance of the coil 
ends. The combined effect is to 
lower the impedance of the wind- 
ing, with improvement in power 
factor and efficiency. 

The following examples and the 
accompanying diagrams illustrate 
an easy and accurate method of 
checking short throw coils. Fig. 
1 is constructed to show the plan 
view of the coil ends required for 
a ten-pole motor having 144 slots 
with different coil throws from 
full pitch of 1 and 15 to half pitch 
of 1 and 8. 

The line XX represents the end 
of the slot sections of the coil 

Table II—Short Throw Coil Pitch Data (See Fig. 2) 

q1) (2) (3) 

Coil No, Line E* Line -F* 

1 4 1-29/22 

2 3-3/4 1-13/16 

3 3-15/16 1-23/32 

4 3-3/16 1-5/8 

5 2-15/16 1-7/32 

6 2-5/8 1-7/16 

7 2-5/16 1-11/32 

8 2-1/32 1-1/4 

(4) (5) 

Differences 
for Line E* Coil Pitch 

1 and 15 

1/4 1 and 14 

17/32 1 and 13 

13/16 1 and 12 

1-1/1¢ 1 and 11 

1-3/8 1 and 10 

1-5/8 land 9 

1-31/32 land 8 

* All measurements are in inches. 

Fig. 2 Diagram showing how shorter coil 
pitch lowers the diamond point “C” and 

reduces the length of coil ends. 

_— —— 
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YOUR _)C7@/2- CAN POSTPONE 1950 

From these reserves, two extra pounds of ore must 

be used for each pound of scrap you fail to turn in. 

Vast as they are, America’s precious iron deposits 

are not limitless.‘ Considering the terrific drain on 

them now for those extra pounds to win the war, 

experts say our high-grade Lake Superior district 

reserves will be exhausted in a few more years... 

by 1950. . . or sooner. 

So the steel industry needs every pound of scrap 

you can muster . . . today, next week, next month, 

every month. Scrap is vital for Victory over the Axis 

. and vital also, to conserve the natural resources 

we shall need for reconstruction after Victory. 

THE YOUNGSTOWN SHEET AND TUBE COMPANY 

YOUNGSTOWN, OHIO 

FOPR.VICTORY 

thd ANG 



Table I1I—Example Showing Saving in Copper By Use of Short Throw Coils 

(Assume coil of 10 turns of No. 9 B & S, D.C.C. wire, wound 
two wires wide and five deep, for 144-slot, 10 pole stator.) 

(1) (2) (3) 

Coil Coil Electrical 
No. _ Pitch =» Angle, Deg._ 

1 1 and 15 87-1/2 

2 1 and 14 81-1/1 

3 1 and 13 75 

4 1 and 12 68-3 /4 

5 1 and 11 62-1/2 

6 1 and 10 56-1/4 

i land 9 50 

8 land 8 43-3/4 

*Not enough turns to meet line voltage conditions. 

(4) (5) (6) 

Chord Effective Line 
Factor = No. Turns Nols 

0.99905 10.0000 220 

0.98836 9.8836 217.44 

0.96592 9.6592 212.50 

0.93201 9.3201 205.04 

0.88701 8.8701 195.14* 

0.83147 8.3147 182.92* 

0.76604 7.6604 168.53* 

0.69151 6.9151 152.13* 

(7) - (@) (9) 
Inches Saving 
Copper Total Copper, 
In Coil ‘Turns _Inches 

345 10 

311-1/4 10 33-3/4 

298-1/8 10 56-7/8 

281-1/4 10 63-3/4 

262-1/2 10 82-1/2 

243-3/4 10 101-3/4 

225 10 120 

206-1/4 10 138-3/4 

See Table IV for required turns per coil. 

Table IV—Same as Above Except for Increase in Turns Per Coil to Give Working Voltage 

5 1 and 11 62-1/2 

6 1 and 10 56-1/4 

7 land 9 50 

8 land 8 43-3/4 

and the line FB the distance be- 
tween the line XX and the center 
line of the pin at the diamond 
point of the coil after being 
pulled to shape. This line FB, 
shown as HT (for height) in Fig. 
1 and in Table I, also indicates 
the coil and extension beyond the 
cell sections. It will be used to 
show the reduction in over-all 
length of the short throw coils. 
This reduction in length is shown 
in Fig. 1 at the left, by means 
of the horizontal lines marked 1 
to 8 through the center line of 
the shuttle pin after pulling. 

The line FB also locates the 
center line of the coils, and each 
coil throw from 1 to 15 down to 
1 to 8 is shown by the numbers 
1 to 8 in the first column of 
Table I as worked out for each 
coil throw listed in that table. 

The line EG in Fig. 1 for No. 8 
coil pitch is for 50 per cent pitch, 
whereas the line FB is for full 
or 100 per cent pitch. The angle 
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For Coil Throw Used. 

0.88701 9.75711 214.65 

0.83147 9.14617 201.22 

0.76604 9.19248 202.23 

0.69151 8.98963 197.77 

ABC in Fig. 1 gives the 1 to 15 
pitch, coil end extension and the 
angle AEF gives the 1 to 8 pitch. 

In Table I, column 1 lists the 
eight coil pitches considered from 
full to half pitch. Column 2 gives 
the coil pitches considered, and 
column 3 the location of the cen- 
ter line of the coil pitch in each 

286-3/4 11 58-1/4 

264-1/8 11 80-7/8 

207 12 75 

268-1/8 13 76-7/8 

line of this coil lies between slots 
6 and 7 and the line HT-4 shows 
its location in Fig. 1. Column 4 
gives the total over-all reduction 
in length — that is, the distance 
between the horizontal lines 1 and 
2 in Fig. 1, times two. Column 
5 lists the lengths of the line HT 
for each case. Column 6 gives 

case. For example, in case 4, the length of the line D, or the 
column 3 shows that the center (Continued on page 60) 

- Pe 

< ‘ 2 \ 
i \ 
\ | 
\ %s/ 

4 
ee ee ae wee Pe eee re 

SHUTTLE.*L*—> 

Fig. 3. Shuttle length as given in Column 7 and 8 of Table I. 
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Training the New “Army” 

Of Service People 

Women, older men and youths are 
now filling the ranks of skilled ap- 
pliance service men shouldering guns 
in Uncle Sam’s armed forces or pro- 
ducing war equipment in factories 
throughout the nation. 

To most of these new service peo- 
ple, the job of repairing a refrigera- 
tor or probing for trouble in a wash- 
ing machine is a new kind of work. 
They must learn from the ground up 
how to keep in operation the electric 
appliance that can’t be replaced until 
the war is over. 

As an aid to the new “army’”’ of 
service men and women, to dealers 
employing them and the customers 
served, the Westinghouse Electric 
Appliance Division at Mansfield, 
Ohio, has ‘launched a combination 
conservation and service program—- 
called ‘“‘Conservice,” according to an 
announcement by L. K. Baxter, mani- 
ager of the Division’s Service De- 
partment. 

Telescoping the two words that 
mean so much to America today—- 
conservation and service—the ‘‘Con- 
service’ program was created for sev- 
eral reasons, one of which is to help 
dealers train their neophyte service 
employes. 

Completely equipped Conservice 
training schools manned by Westing- 
house service experts will be held 
throughout the country beginning 
in March, calling on dealers in all 
territories. Dramatic films, illus- 
trated manuals, simple discussions 
and demonstrations of the fundamen- 
tals of electricity, home wiring oper- 
ation and maintenance of household 
appliances will be included in the 
schooling. 

The training of inexperienced serv- 
ice people, however, is but one of the 
three main objectives of Conservice. 
The entire nationwide program is de- 
Signed to: 

1. Educate customers in the pro- 
Per care and use of appliances to 
lengthen the life of equipment and 
Prevent needless service calls. 

2. Promote conservation of renew- 
al parts by showing service people 
how to repair old parts, and be re- 
operating at the factory the used 
parts returned. 

3. Help dealers provide quality 

service by informing the training 
service workers and by providing re- 
newal parts. 

Conservice training will 
given to Westinghouse Service super- 
visors at Mansfield starting March 1. 
Schools will then follow for the dis- 
tributor service managers at fixed lo- 
cations beginning March 15, 
which dealer conservice schools will 
start March 22. 

first be 

Order to Simplify 

Motor Controllers 

Controllers for electric motors 
will conform to specific simplifica- 
tion practices designed to conserv2 
critical materials, under the terms 
of General Conservation Order L-250 
issued February 13 by the Director 
General for Operations, WPB. 

The simplification requiremenis 
imposed on the manufacture of con- 
trollers and parts include the fol- 
lowing: 

1. Buses, connecting straps and 
terminals shall be of the smallest 
size possible. 

NSE 

CONSERVATION 

the proper 

after : 

— 
pe ¥ 

2. The use of stainless steel is 
prohibited except where necessary 
for the operation of the controller. 

3. Non-functional design is eli- 
minated, and no aluminum, copper, 
chromium, nickel, cadmium or their 
alloys may be used for enclosing 
cases, name plates, etc. 

4. A schedule of maximum per- 
missible ampere ratings is establish- 
ed for contactors of specified types 
of controllers (listed in Schedule A 
attached to the order) to eliminate 
the present practice of using elec- 
tric contro] equipment of a capacity 
larger than necessary. 

5. Control transformers, control 
circuit fuses, meters and instruments 
are permitted only where they are 
essential to the satisfactory opera- 
tion of a controller. 

In addition, to the specific pro- 
visions, controllers and their parts 
must be of the simplest practicable 
design. 

Controllers for use aboard ship 
owned or operated by the Army, Navy, 
Maritime Commission or War Ship- 
ping Administration are exempted 

:ce 

sERVICE 

“care and use”. and thus~-~ 

the life of appliances. 
needless service calls. 

conservation of rene 
* by showing service 
* by "eoperating at the 

teolers Provide Qua 
ong trainin 

wal parts -- 
men how to r 

factory the us 
epair old parts. 
ed parts returned. 

9 
"g "enewal Dart 5 . 

L. K. Baxter, manager of the service department of the Westinghouse 
Appliance Division, uses a huge chart to point out the objectives of 
the Westinghouse “Conservice” program. Studying the chart are Reese 
Mills (left), assistant manager of the division, and J. H. Ashbaugh, 
manager. 
service supervisors to 
Ohio, beginning March 1. 

The chart was prepared for “Conservice” training schools for 
be held at the Westinghouse plant in Mansfield, 

“Conservice” is a combination of conserva- 
tion and service. 
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from the restrictions of L-250. 
On and after March 1, 1943, 

only orders for controllers and parts 
having preference ratings of AA-5 
or higher may be accepted. 

The provisions governing the 
manufacture of controllers and paris 
are effective for purchase orders 
placed after March 1, and for de- 
liveries after May 14. 

The simplification measures, it is 
estimated, will save from three to 
three and one-half million pounds 
of copper, 150,000 pounds of stain- 
less steel, and 12,000 tons of carbon 
steel. 

Frigidaire Campaign 

Solves Wartime Problems 

The Frigidaire Division of General 
Motors is now introducing a new ad- 
vertising campaign which offers war- 
time help to women faced with new 
food and refrigeration problems. The 
new campaign is being announced 
currently to Frigidaire dealers in a 
special presentation book and also 
to the trade in this issue of 
ELECTRICAL SOUTH. 

The first consumer advertisement 
will appear in the April issues of a 
large list of women’s magazines, as 
well as in Sunday magazine supple- 
ments. 

“One of the distinguishing fea- 
tures of this wartime advertising’’, 
according to L. A. Clark, Frigidaire 
advertising and sales planning man- 
ager, “is the way it provides for 
active dealer participation, thus 
helping the dealer to maintain his 
identity with Frigidaires and to build 
good will in his community. By 

providing a definite dealer tie-in 
of this kind, essentially in the same 
manner that proved so _ successful 
in former years, we believe we have 
an out-of-the-ordinary campaign 
which will be of real and mutual 
benefit both to our dealers and their 
customers.” 

Frigidaire’s advertising theme 
comes from necessary wartime meas- 
ures that are changing the eating 
and buying habits of the nation and 
creating many new food and refrig- 
eration problems. 

Gas rationing, for example, is cut- 
ting down store deliveries and shop- 
ping trips. Familiar foods are dis- 
appearing from retailers’ shelves. 
Many foods are rationed and this 
presents the problem of storing and 
using meats and other foods never 
purchased before. 

Paradoxically, refrigerators are re- 
quired to handle more food under 
wartime conditions and keep it more 
efficiently. Care of the refrigerator 
becomes more important as the bur- 
den on refrigerators increases and 
replacements become impossible to 
obtain. 

Solutions to the homemaker’s 
problems and many other sugges- 
tions on the conservation of food, 
care of the refrigerator, uses of food 
and meal planning are offered in 
the new Frigidaire advertising, pre- 
pared in cooperation with food edi- 
tors of leading women’s magazines. 

Each advertisement deals author- 
itatively with a food or refrigeration 
subject and is patterned after the 
editorial service features of wo- 
men’s magazines. 

The first advertisement is design- 

A] at 

FRIGIDAIRE ue 
. 

HOW TO KEEP Meat Sow 

“The second advertisement in Frigidaire’s new advertising program is 
devoted to giving timely meat-keeping information,” stated L. A. Clark, 
Frigidaire’s advertising and sales planning manager, (right), as he re- 
viewed with P. M. Bratten, Frigidaire’s general sales manager, the charts 
used to present the highlights of the new advertising program to 

Frigidaire’s distributing organization. 
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Wa ume 
Gysestio™ 

dealer tie-in 
with Frigidaire’s new advertising 
program is an invitation in every 
advertisement to visit the local deal- 
er to secure Frigidaire’s new War- 
time Suggestions Booklet. Original- 
ly introduced nearly a year ago, this 
booklet has been revised and en- 
larged to include information that 

is especially timely today. 

Key feature of the 

ed to be especially interesting to 
women at this time because of the 
rationing of canned foods. The sub- 
ject of the advertisement is soup 
stock, how to make it, how to keep 
it and ways to use it. 

Key feature of the dealer tie-in is 
an invitation in every advertisement 
to visit the local Frigidaire dealer 
to secure a free copy of Frigidaire’s 
Wartime Suggestions Booklet, which 
the dealer receives entirely without 
charge. 

This booklet, originally introduced 
nearly a year ago, has now been re 
vised and enlarged to 36 pages. It 
contains many practical suggestions, 
such as, how to keep meat; what to 
leave out; and how to defrost in 15 
minutes. It gives tested wartime 
recipes and many other helpful 
points on how to make a refrigerator 
serve better and last longer. 

Other tie-in features include an 
easel display supplied gratis to the 
dealer for use in his window or store 
Besides merchandising the advertise- 
ment itself, this display features the 
free offer of the Wartime Sugses 
tions Booklet. 

Summarizing the objectives of the 
new campaign, P. M. Bratten, Frigi- 
daire general sales manager, said 
“Our new program has been designed 
to cooperate with government iu 
trition and conservation programs 
to render a real and needed servic! 
not only to the million of Frigidaire 
users but also to the users of al 
other refrigerators; to help keep 
the name Frigidaire before the pul 
lic in a way that will bé favorably 
remembered; and to help Frigidair* 
dealers maintain their identity with 
Frigidaire and to build good will.” 
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[. is not pleasant to have your peaceful life upset by wartime needs and 

restrictions and activities. ...It is not pleasant to die, either. ... Between you who live at 

home and the men who die at the front there is a direct connection. ...By your actions, 

definitely, a certain number of these men will die or they will come through alive. 

If you do everything you can to hasten victory and do every bit of it as fast as you 

can...then, sure as fate you will save the lives of some men who will otherwise die because 

you let the war last too long. ... Think it over. Till the war is won you cannot, 

in fairness to them, complain or waste or shirk. Instead, you will apply every last ounce of 

your effort to getting this thing done. ...In the name of God and your fellow man, that is your job. 

The civilian war organization needs your help. The Government 

has formed Citizens Service Corps as part of local Defense Councils. 

If such a group is at work in your community, cooperate with 

it to the limit of your ability. If none exists, help to organize one. 

A free booklet telling you what to do and how to do it will be 

sent to you at no charge if you will write to this magazine. 

This is your war. Help win it. Choose what you will do— now! 

EVERY CIVILIAN A FIGHTER 

CONTRIBUTED BY THE MAGAZINE PUBLISHERS OF AMERICA 
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“GORILLA GRIP” 

MECHANICAL 
CONNECTORS 

National Electric ‘Gorilla 

Grip” Electrical Connectors 

are precisely machined and 

fit snugly around each con- 

ductor. Easily installed with- 

out special tools. Stock sets 

made to meet your require- 

ments. Complete information 

in new booklet ‘‘Mechanical 

Principals of Gorilla Grips.’ 

National Electric 
PROUOCOUCTS CORPORATION 

Pittsburgh, Pa 

Tennessee Service 

Conference Plans Schools 

Training schools for electrical ap- 
pliance men, similar to those held in 
Knoxville and Memphis, are to be 
held throughout the Tennessee Val- 
ley. Proposals were discussed at an 
Electric Appliance Servicing Confer- 
ence held in Chattanooga, February 
a7. 

Steps were also taken for forma- 
tion of an Information Exchange, 
which would exchange successful 
ideas on servicing problems. Plans 
are to be developed at a conference 
later. 

Power systems throughout the 
Tennessee Valley were represented at 
the meeting. There were also repre- 
sentatives from Westinghouse, Gen- 
eral Electric, Hotpoint and Frigi- 
daire. 

Speakers included J. W. Goans, of 
Knoxville, Percy Varner, of Chatta- 
nooga, Robert Buchanan, of Nash- 
ville, Scotty Diggs, of Memphis, Dyer 
Butterfield, of WPB, and M. E. 
Johns, of the University of Tennes- 
see. Paul Gage, of the TVA Elec- 
trical Development Division, Chatta- 
nooga, was chairman. 

The meeting laid the groundwork 
for an organization to ‘‘carry the 
burden of adequate appliance serv- 
icing through this emergency” and 
will have more meetings. Partici- 
pants agreed that training schools 
are “the most efficient and effective 
way to answer the need for supply- 
ing servicemen.” 

Copper Scrap Is No. 1 

Salvage Problem 

Copper scrap is the number one 
industrial salvage problem in 1943, 
although iron and steel scrap collec- 
tion must be maintained at high 
level, Hamilton W. Wright, chief of 
the War Production Board’s Indus- 
trial Salvage Branch, told a confer- 
ence of regional chiefs of the branch 
who came to Washington to learn the 
programs, policy, and special methods 
of handling industrial salvage pro- 
jects set up for 1943. 

Industrial salvage must produce a 
very large per cent of the scrap nec- 
essary to keep America’s steel mills, 
copper, and aluminum plants at peak 
war operation during 1943, Mr. 
Wright explained. 

The collection of iron and steel 
scrap cannot be neglected in any 
particular, however, it was pointed 
out by Paul C. Cabot, director of the 
WPB Salvage Division, because 13 
million tons of purchased iron and 
steel scrap will be needed by the 
nation’s stee}] mills in the first half 
of 1943. Dormant scrap must fill a 
large part of this need, Mr. Cabot 
said. 

C. F. Hood (left), president of a 
American Steel & Wire Co., a. § "4 
cepts a 25-year silver U. S. Sted § 2 | 
Corp. service medal from John May, § men 
vice-president and general manag. § dustr 
er of sales of the Wire Company, § tenan 
The presentation was made at af safet; 
joint dinner meeting of the sale The 
and operating personnel of th lud 
company in Cleveland, Ohio. Mr —°" 2 
Hood first started working for the the N 
Wire Company in May, 1917, » § ™&ts 
an operating clerk at Worcester, p ticle 
Mass. He worked his way w 
through the ranks until on Jam §(ond 
ary 1, 1938, he became president 

of the company. Limit 
Des: 

p steel 
L-225 

Southern Section Begins rigid « 
1943 Membership Campaign Fstallat 

duit, fi 
The Southern Section, Intern moon 

tional Association of Electrical I. egreen 
spectors, recently initiated a membe: It ft 
ship campaign to be extended ove 
a period of several months. Twenty 
eight new members were admitted t 
the association up to February li 
Listed below are the names of th 
new members. In _ parentheses 3 
given the name of the member wi 
endorsed the application of the ne 

conduit 
hazard 
of thin 
Plicatio 
and all 
be usec 
of 12 f 
Th 

member. de 
erijals | 

C. H. Beach, Panama City, Fla. (Cecil tractor, 
Jones) ; ransit | William A. Becker, Huntsville, Ala. (H. 
Bagwell) Hand m 

W. G. Bryant, Griffin, Ga. (Cecil T. Jone The ord 
Amos C. Burkett, Leesville, La. (C. M. Jontl e 
Richard M. Bush, Atlanta, Ga. (C. M. Jon f able (I 
Harry W. Cornett, Huntsville, Ala. (H. 4 Order 

Bagwell) 
John McC. Cotton, New Orleans, La. (§Peneral 

Z. Segall) 
J. D. Drake, Jackson, Miss (T. W. Samps Rigi 
Harold R. Duke, Jefferson, Ga. (H. O. Bagwel gid 
G. C. Dyer, Corpus Christi, Tex. (E. @@fter the 
Gunther) . 0 

C. F. Flanders, Swainshoro, Ga. (Cecil | perso 
f any ri ones) 

Benj. J. Foster, Richmond, Va. (G. M. Millef@ny cale) 
R. G. Fraley, Waycross, Ga. (Cecil T. Jove hy mets 
William P. Gore, Huntsville, Ala. (H ! ‘ 

Bagwell) 7 He total 
G. G. Kingham, Gulfport, Miss. (J. A. "process j 

lectrical grim) 
L. J. Lanthier, Winder, Ga. (Carl W. Eva, 
Geo. Mack, Laurel, Miss. (O. C. Smile calen, 
P. M. Mangum, Raleigh, N. C. (Cecil MProductio 

Jones) 
Paul Meginniss, Huntsville, Ala. (H. 0.8 pal Pro 

well) «. On 
Dwight E. Nunn, Galveston, Tex. (Jam December 

Davis) all in 
Russsell W. Raine, Atlanta, Ga. (J a 
Whitner) Te, rig: 

Vernon R. Rockett, Laurel, Miss. (0: "to 9” 
Smith) Sete 

Dave S. Shepard, Chattahoochee, Fla. ((@™R’’: (a) 
T. Jones) ng of A- 

L. W. Totten, Hattiesburg, Miss. (Est ijeneq- a, 
Guess) : Pom tag 

Robert E. Weathersby, Gulfport, Miss ' istallatio 
L. Muths) ition of 

I. R. Webre, New Orleans, La. (B. Z Btablishe: 
Wm. Weisfeld, New Orleans, La. (Ge ect rj ‘ 
man) ctrica] 
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Georgia Chapter Will Hold 

Two-Day Meeting in May 

The annual meeting of the Geor- 
gia Chapter, IAEI, will be held in 

Atlanta on Monday and Tuesday, 
May 3 and 4, 1943. The two-day 
meeting will be held in the Henry 

Grady Hotel. Reservations should 
be made at the earliest possible mo- 
ment by writing direct to the hotel. 
The first full day of the meeting 

will be devoted to electrical prob- 
7 lems of industrial maintenance elec- 
dent of tricians and engineers. Invitations 
ie are being extended to maintenance 
hn May, @ men in more than 600 Georgia in- 
manag. dustrial plants. Problems of main- 

ompany, § tenance, conservation, and electrical 
de at aff safety will be discussed. 
he sales The second day’s session will in- 
of the® inde a program related entirely to 
. 8 the National Electrical Code. Amend- 

17 ments will be clarified; important 917, a : : 
ent articles will be reviewed. 
way wu Keg? aged 
n Jam § Conduit Installation 
president Limited by WPB Order 

Designed to save 100,000 tons of 
steel this year, Limitation Order 
L-225 reduces the production of 

1s rigid output. It prohibits the in- 
paign stallation of rigid and thin wall con- 

duit, flexible metal tubing and metal 
Intertif aceways except on ratings of A-1-j 

trical bt or better. 
membe-® it further limits the use of rigid 
ded OV onduit in sizes of 2” and smaller to 
Twentj hazardous locations, limits the use 

mitted of thin-wall conduit to specific ap- 
uary lM ications, including elevator shafts, 
2s of tind allows flexible metal tubing to 
theses mde used only for certain extensions 
— pe of 12 ft. or less. 

The order does not apply to ma- 
erials in the possession of the con- 

. (Cecil tractor, delivered to the job or in 
transit to the job. Used, or second- hla. (H. 6 
hand materials, are also exempted. 

; LU = The order does not apply to armored 
” M. Jae fable (BX). 
‘la. (8 Order L-225 sets up the following 
s, La. @mpeneral restrictions: 

0. Based Rigid Electrical Conduit. 1. On and 
ex. (EB W@fter the first day of January, 1943, 

hO person shall in the manufacture 
f any rigid electrical conduit during 

. M. Mille@@ny calendar quarter put in process 
hy metal in excess of one-tenth of 
me total weight of metal put in 

(J. A. Pifrocess in the manufacture of rigid 
lectrical conduits by him during 

cc. snille calendar year 1941. (Thus 1943 
(Cel MProduction cannot exceed 40% of 

941 production. ) 
2. On and after the 19th day of 

fecember, 1942, no person shall in- 
all in any building or other struc- 
Te, rigid electrical conduit, size 
"to 2” inclusive, except in a pro- 

ect: (a) to which a preference rat- 
ng of A-1-j or better has been as- 
shed; and (b) in which the electric 
istallation is such that the 1940 

petition of the National Electric Code 
Bablishes the use of such rigid 
ectrical conduit as a minimum ac- 

Fla. (0 

. (Earle 

, Miss. ' 

3. Z. Se 
(Geo. 

Apf to plants built and lighted 

a for daylight operation 

Most plants operating today were designed and built for peace- 

time, daylight working schedules. Wartime production demands 

night work. Lighting based on daylight conditions is inadequate to 

serve the needs of night workers. 

Night production is generally acknowledged to be anywhere 

from 20% to 40% less efficient than daytime production. And 

poor lighting, with its consequent eyestrain, fatigue, and lower 

working efficiency, is a major cause of this slump. 

Re-lighting for 24-hour-a-day war production is the easiest, 

most economical remedy for this condition. Re-lighting does 

not mean discarding your present lighting system. It merely 

means bringing the equipment you have up to date by re- 

locating lamps to eliminate glare and shadow; increasing lamp 

wattages, re-spacing lamps, installing additional equipment to 

insure uniform lighting levels throughout your plant. A Silv-A- 

King lighting engineer can tell you exactly. 

Silv-A-King’s part in the war effort includes the production of 
parts for torpedoes, bombs, gliders and other aircraft; 

as well as naval and surgical equipment. 

BRIGHT LIGHT REFLECTOR COMPANY, INC. 
310 Morgan Avenue, Brooklyn, N. Y. 

Send for your copy of our 
16-page book: “Light Is An Essential 

Production Tool” 

LECTRICAL SOUTH for MARCH, 1943 
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ceptable standard method of wiring 
in Class I, II, III and IV hazardous 
locations. 

3. On and after the 19th day of 
December, 1942, no person shall in- 
stall in any building or other struc- 
ture rigid electrical conduit sizes 
2%” to 6” inclusive, except in loca- 
tions or projects to which a prefer- 
ence rating of A-1-j or better has 
been assigned and in which: (a) 
the electrical installation is such 
that the wires or cables must for saf- 
ety purposes be protected from me- 
chanical] injury; or (b) the electrical 
installation is made in damp or wet 
locations as defined in the 1940 edi- 
tion of the National Electric Code; 
or (c) the electrical installation is 
such that the 1940 edition of the 
National Electric Code establishes the 
use of such rigid electrical conduit 
as a minimum acceptable standard 
method of wiring in Class I, II, III 
and IV hazardous locations. 

4. On and after the 19th day of 
December, 1942, no distributor shall 
sell or deliver to any person rigid 
electrical conduit except pursuant to 
a preference rating of A-1-j or better. 

Electrical Metallic Tubing. 1. On 
and after the 19th day of Decem- 
ber, 1942, no person shall install in 
any building or other structure anv 
electrical metallic tubing, except in 
a project to which a preference rat- 
ing of A-1-j or better has been as- 
signed and in which the electrical 
metallic tubing is: (a) to enclose 

electric wire or cable exposed to me- 
chanical injury in the wiring to ma- 
chinery or production equipment; or 
(b) to enclose electric wire or cable 
embedded in concrete or masonry 
walls; or (c) to enclose electric wire 
or cable located in elevator hoistways, 
and used for elevator power, control 
and signal purposes; or (d) to en- 
close electric wire or cable in damp 
or wet locations as defined in Ar- 
ticle 100 of the 1940 edition of 
the National Electric Code. 

2. On and after the 19th day of 
December, 1942, no distributor shall 
sell or deliver to any person elec- 
trical metallic tubing except pursu- 
ant to a preference rating of A-1-j 
or better. 

Flexible Metal Conduit or Flexible 
Metal Tubing. 1. On and after the 
19th day of December, 1942, no per- 
son shall install in any building or 
other structure any flexible metal 
conduit or flexible metal tubing, ex- 
cept in locations or projects: (a) to 
which a preference rating of A-1-j 
or better has been assigned; and 
(b) in which the flexible metal con- 
duit or flexible metal tubing is to 
be used to provide a flexible en- 
closure for electric wire or cable 
when such flexibility is necessary for 
extensions less than 12 feet in 
length from rigid electrical con- 
duit, electrical metallic tubing, or 
raceways to electric motors, current 
consuming devices, or electric con- 
trol equipment. 

GREENLEE BENDERS 

FOR ANY OF YOUR BENDING JOBS 

Whatever you have to bend — tubing, conduit, 
pipe, or bus-bars — there’s a Greenlee Bender 
to do the job easier and faster. Powerful hy- 
draulic benders will bend rigid and thin-wall 
conduit, pipe, and bus-bars, while small hand 
benders will handle steel, copper, brass and 
aluminum tubing. These light, portable benders 
are compactly built in one unit...are easy for 
one man to operate...make smooth accurate 
bends ... and eliminate the cost of many manu- 
factured bends and fittings. Write for free 
bender booklet S-116. 

GREENLEE TOOL CO. 

1763 COLUMBIA AVE., ROCKFORD, ILL. 
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2. On and after the 19th day 
December, 1942, no distributor g 
sell or deliver to any electriciay 
other person any flexible my 
conduit or flexible metal tubing 
cept pursuant to a preference ; 
ing or A-1-j or better. 

Raceways. 1. On and after ; 
first day of January, 1943, no, 
son shall, in the manufacture of; 
raceway, during any calendar , 
ter, put in process any metal jp 
cess of one-eighth of the total weg 
of metal put in process in the ma 
facture of metal raceways by } 
during the calendar year 1941, 

2. On and after the 19th day 
December, 1942, no distributor 
sell or deliver to any person racey 
except pursuant to a preference: 
ing of A-1-j or better. 

Specific Exemptions. 1. The y 
visions of this order shall not a 
to any rigid electrical conduit or 
electrical metallic tubing or any {j 
ible metal conduit or flexible mg 
tubing or any raceway which, on 
date of issuance of this order: 
is in the possession of an electri 
or electrical contractor; or (b) 
been physically delivered to thes 
of construction; or (c) is in tra 
to the site of construction into wh 
such conduit or tubing or raceway 
to be installed. 

2. The provisions of this on 
shall not apply to any used rigid & 
trical conduit or any used flexi 
metal conduit or flexible metal tubj 
or any used raceways. 

3. The provisions of this o 
shall not apply to any rigid electri 
conduit, electrical metallic tubi 
flexible metal conduit, or fle 
metal tubing raceways to be pi 
cally incorporated into implement 
war. 

Violations. Any person who 
fully violates any provision of! 
order or who, in connection with! 
order, wilfully conceals a mate! 
fact or furnishes false informatio 
any department or agency of 
United States is guilty of a crime, 
upon conviction may be punishei 
fine or imprisonment. In additi 
any such person may be prohiti 
from making or obtaining fur 
delivery of, or from processing 0 
ing, material under priority coll 
and may be deprived of priorities 
sistance. 

Stude1 

News About People— q 

Roger M. Wise, for more thal 
years chief radio engineer of 
vania Electric Products Inc. (fom 
ly Hygrade Sylvania Corporati 
has been advanced to the positid® 
director of engineering. He } 
first to occupy the new post, W 
E. Poor, executive vice presifi 
announced. ~ 

Expanded activity in the fie 
electronic devices for war uses ™ 
it necessary to coordinate all o 
vania’s engineering problems 
one head, Mr. Poor said. 

Mr. Wise joined the compall 
a radio engineer in 1929, and 
thereafter became chief radio ® 
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Roger M. Wise 

neer. When war work enlarged the 
company’s scope and output Mr. 
Wise last June was made general 
manager of operations for special and 
large radio tubes. He will continue 
this supervision. 

~ * ” 

Lieut. Commander Frank K. Moss, 

Theres a double 

Opportunity 

for SALES of 

Fans and Blowers 

in your territory! 

U.S.N.R., noted scientist for twenty 
years with General Electric, at Nela 
Park, Cleveland, died Sunday, Feb- 
ruary 14, in the U. S. Naval Hospital, 
at Bethesda, Maryland. He had been 
confined there for some time. 
A native of Denver, Colorado, Mr. 

Moss was born July 24, 1898. He 
graduated from the University of 
Colorado with degrees of B.S. in 
1922 and E.E. in 1926. In the last 
World War he was a cadet in the 
Student Army Training Corps. 

Frank Moss 

With Dr. M. Luckiesh, director of 

Park, Mr. Moss collaborated in ex- 
hhaustive stuties of lighting and its 
effects upon eyes, nerves, muscles, 
heart, and brain. These researches 
led to the creation of the now famous 
Science of Seeing. The new science 
ed to new approaches to lighting 
problems, to development of fluores- 

Army and Navy establishments, and industrial 

war plants that have high priority rating, all 

have ventilating problems which will become 

serious with the coming of the hot months 

just ahead. And every such problem can be 

easily solved by a properly designed installation 

of COOLAIR Fans. 

willing to buy prospects in your territory—SELL 

them on COOLAIR quality and performance. 

You'll get the orders! 

Contact these ready and 

And then—keep your eye on the great pos- 

sibilities for post-war sales and profits that are 

offered by such businesses and establishments 

as restaurants, hotels, laundries, theaters, recre- 

ation halls and hospitals. Look ahead .. . and 

day by day build a “Coolair Prospect File” which 

will bring you your share of these post-war sales 

and profits by contacting these people and talk- 

ing Coolair to them mow — and enjoy the 

dividends it will pay you in the days to come! 

A full description of the Coolair line, with tables showing 
models, dimensions, performance data, etc., can be found in 

ent and other lamp types which are 
elping to forge the weapons rolling 

off the production lines of the na- 
tion. 

Mr. Moss collaborated in writing 
many of the latest books on light, 
sight, and vision. All these works 
pointed out the relation of light 
and sight to human welfare in all 
walks of life, 

SWEET’S CATALOG A.S.H.V.E. GUIDE 

ELECTRICAL BUYERS REFERENCE 

AMERICAN COQOLAIR corporaTION 

3604 Mayflower Street Jacksonville, Florida 
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Short-Throw Coils 

Conserve Materials 

(Continued from page 52) 

distance between the point A and 
the intersection of the line HT 
and the center line for the shut- 
tle pin for each case. It is the 
length of this line that governs 
the length of the shuttle. Column 
7 gives the length of the shuttle 
required. This is based in Fig. 1 
on a seven-inch cell length for 
both sides and twice the length 
of the line D for each case. Col- 
umn 8 gives the length in inches 
that the total length of the shut- 
tle between the center lines of the 
pins (L in Fig. 3) is reduced 
by the reduced coil throw for 
each case. 
From Table I it will be found 

that the 1 and 10 pitch reduces 
the over-all length of the coil 
2-1/32 in. and cuts 3-3/16 inches 
off the shuttle. For each turn 
in the coil this represents a sav- 
ing of 6-3/8 inches of the copper 
wire used. 

A layout such as shown in Fig. 1 
is not difficult to make for any 
coil and it is useful to obtain 

a coil extension that will give good 
clearance between the ends of a 
coil and the bearing brackets. In 
Fig. 1, it has been assumed that 
both coil cells are of the same 
length, whereas in actual practice 
one cell is longer than the other; 
this will change the actual di- 
mensions given in Table I and 
in Fig. 1, but the proportions of 
savings will still remain the same. 

Also Fig. 1 does not show all 
of the savings to be made in 
the total copper length by chord- 
ed pitch windings, since the short- 
er the coil extension and pitch, 
the lower the diamond point of 
the coil can be made with refer- 
ence to the bore of the machine. 
This is shown in Fig. 2 and in 
Table II. 

In Fig. 2, the are A repre- 
sents the air gap line or bore of 
the stator and the line H the dis- 
tance the top of the coil lies above 
the air gap line. In Fig. 2 the 
center line has been kept fixed 
and the throw moved in a half 
slot pitch for each case. The line 
BC in Fig. 2 represents the top 
of the coil, and this line is 
usually made so as to keep the 

GLASS REFLECTORS sharpen vision for faster Easy to get—now 
work. The smooth light from “X-Ray” Reflectors makes for Less-critical 
speed, safety and accuracy with fewer rejections and less fa- materials 
tigue. “X-Ray” Reflectors are made of highest quality silvered Easy to install 
glass—the most efficient reflecting surface in commercial use. Leweent 
There are “X-Ray” Reflectors for general high and low bay maintenance 
lighting and for local lighting. Long lasting 
Write Curtis or your Curtis representative for new Industrial Highly 
Lighting Booklet, Serial 2130 for full description. efficient 

ee ee Sc ee ce a 

6135 W. 65th STREET CHICAGO, ILLINOIS 

For coil below the air gap line. 
each case, then, the line BC has 
been drawn and the distance F 
measured and recorded in Table 
II; also, the lengths of the lines 
E as BC or GD for each case 
have been added to Table II. 

Table II also gives the differ. 
ence between the line BC or E for 
the full pitch 1 and 15 and each 
possible throw down to 1 and 8 
or half pitch. The maximum say- 
ing in the difference in line E for 
the 1 and 8 pitch is 1-31/32 inches. 

Thus from Figs. 1 and 2 it will 
be found that a short throw coil 
results in a shorter length of cop- 
per from the fact that any coil ex. 
tension is composed of two fac- 
tors: (1) The length of the line 
AB in Fig. 1 in a flat place and 
(2) the difference between AB 
of Fig. 1 and BC of Fig. 2 which 
is required to bring the point B 
in Fig. 1 or C in Fig. 2 above 
the air gap a sufficient distance. 

The layout of Fig. 2 is nota 
continuation of the diagram in 
Fig. 1, but represents figures tak- 
en at random to illustrate the 
points brought out. 

In Tables III and IV it is as 
sumed that the savings given in 
Tables I and II are for any one 
coil and the effects of the re 
duced or chorded pitch on the éf- 
fective turns, line voltage, and to- 
tal length of copper in_ inches 
saved per coil are recorded. In 
both these tables under column 7 
are listed the total lengths of cop- 
per per coil for each case. This 
was found by first assuming 4 
coil having ten turns of one No. $ 
B. & S. double cotton-covered wire 
arranged two wide by five deep. 
Since one insulated No. 9 wire has 
a diameter of about 1/8 inch, five 
such wires would be 5/8 inch high. 
Then assuming a 1/2 inch pin for 
the shuttle in Fig. 3, it is found 
that the average length of a tum 
of wire is equal to 2L plus the 
circumference of a circle 1-1/8 
inches in diameter, which is about 
1-1/2 inches. Then L in Fig. 3 
for each case equals L as in Table 
I plus twice the difference be 
tween line E as recorded in col 
umn 4 of Table II. 

In Tables III and IV the firs! 
column lists the coil pitches give 
in column 2. Column 8 gives the 
coil angle in electrical degrees; 
column 4, the chord factor for 
each case; column 5, the effective 
turns, which are found by multi 
plying the total turns per cdi 
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line voltage for each coil pitch, 
which is equal in each case to 220 
times the chord factor; column 7, 
the total inches of copper in the 
ten coil turns for each case; col- 
umn 8, the total number of physi- 
cal turns per coil; column 9, the 
total savings in inches of copper 
per coil for each throw. 
By studying Table III, it is 

found that case 4 reduces the to- 
tal turns to an effective value 
of 9.32 or 9-1/3 turns, which re- 
duces the line voltage to 205, or 
not quite 10 per cent, which 
should cause no trouble. The 
starting and pull-out torques will 
be increased, and from column 9 
of Table III it is found that for 
case 4 a saving of 638-3/4 inches 
of copper is effected for each 
coil. By carrying the study fur- 
ther to Table IV, it will be seen 
that the physical turns have been 
increased to a value that will 
raise the effective turns to give a 
working voltage for the coil throw 
used. 
Then by comparing cases 6 and 

7 it is found that the greatest 
saving is obtained with case 6, 
whereas case 7 shows a good sav- 
ing and has a shorter coil exten- 
sion than case 6. 
By comparing case 4 with case 

6 it is found that even with an 
added turn, case 6 shows a better 
gain in copper saved and also a 
shorter coil extension. Thus, all 
things considered, if there is room 
in this slot for the extra turn, 
case 6.o0f Table IV would give 
the maximum savings and the 
shortest coil extension. 

Table IV shows that to get a 
working voltage that is barely up 
to the 10 per cent limit for the 
half pitch it is necessary to use 
thirteen turns per coil. A fur- 
ther saving can be had on the 
short throw coils by making the 
windings more compact by reduc- 
ing the air space between coils, 
and by reducing the size of wire, 
type of insulation on the wire, etc. 

Servicing the 

Refrigerator 

(Continued from page 45) 

the motor until a 26” to 28” vacu- 
um is obtained, (balancing the 
system as described previously). 
The receiver, therefore, must be 
large enough to hold the entire 
charge and also have ample ca- 
pacity to accommodate a reason- 
able overcharge. 
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Why Waste Time 

and Lose Orders 

by Shopping Around? 

® Today speed counts more than ever. Spero will back you up with prompt deliveries 
on five complete lines of quality electrical products, priced right. Speed your esti- 
mates, and guarantee quicker deliveries by quoting only from this one reliable source. 
Here are a few leading items: 

SPERO DUR-O-LITE FLUORESCENT FIXTURES 

Available with non-metallic reflector and raceway with 
as little as 6 ounces of steel per foot. The only fixture 
made of synthetic resin bonded plywood, cutting 
steel requirement 90%. Meets Bureau of 
Standard reflector specifications. with 

INSTA-LITE 
New Spero - development 
provides instantaneous 

lighting, eliminating starter and main- 
tenance due to starter troubles. 

SURFACE CABINETS 

All sizes—hinged on long or 
short sides. Concentric 
knockouts as required. 

SHALLOW AND DOME TYPE REFLECTORS 

Approved Government Types—One- 
piece, seamless spun construction. Also 
glass-steel diffusers. Made in lamp sizes i PES eee 
of 75 to 750 watts. With and without sockets. 

WIRE-HOLDERS FLOOD LIGHTS 

One, two or three Wide variety of flood-lighting 
point wire-holders equipment. Reflectors finish- 
and brackets with ed in “Duralum.” 
metal cap-assembly 
(Pat. Pending) re- 
inforcing porcelain 
against breakage. 

SWITCH PLATES 

Unbreakable plates — brown 
or ivory. Durable baked-on 
wrinkle finish. 

THE SPERO ELECTRIC CORPORATION 

18222 LANKEN AVE. *& CLEVELAND,OHIO 
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Condensing units designed for 
dry system (or expansion valve) 
operation require considerably less 
refrigerant than units designed 
for flooded (low side float valve) 
operation. The liquid receivers 
on dry systems can therefore be 
considerably smaller than those 
made for flooded systems. 

Figure 1 illustrates a horizontal 
liquid receiver. Note that the in- 
let from the condenser is at the 
top; the outlet is through the 
liquid receiver service’ valve, 
which in this instance is also at 
the top. When the outlet is at or 
near the top, a liquid tube is u: 
which extends to a point below the 
liquid level to eliminate the pos- 
sibility of any uncondensed gass- 
es passing to the liquid line. This 
liquid tube is long enough so that 
liquid flow is assured even with 
a slight undercharge of refriger- 
ant. 

Figure 2 shows a system using 
the vertical type of liquid receiv- 
er. Similarly, the inlet and out- 
let are at the top, however in this 
assembly, both are in the same 
valve. The outlet side is fitted 
with a liquid tube and also the 
shut-off valve mechanism. (This 
valve is shown in detail in Fig- 
ure 3.) 

Figure 4 illustrates a flooded 
system with the high side float 
and liquid receiver as a combina- 
tion. This is a vertical receiver 
with the inlet valve at the top 
(known as the liquid receiver in- 
let service valve) and the liquid 
receiver outlet service valve at 
the bottom, below the liquid level. 
As liquid refrigerant enters (usu- 
ally through a strainer), the float 
ball rises. The float needle moves 
away from the orifice or opening 
which is fitted with a tapered 
seat. When the liquid raises the 
ball to a predetermined level, re- 
frigerant is admitted to the liquid 
line until sufficient has been ad- 
mitted to lower the float and close 
the valve. Note that the receiver 
inlet service valve is equipped 
with a purging plug so that any 
air, trapped in the top of the re- 
ceiver, may be purged off. Re- 
ceivers that are not supplied with 
this feature can be purged by 
loosening a flare connection at 
the top or inlet to the receiver. 

Most manufacturers use a one- 
way liquid receiver service valve. 
This valve has only one inlet, one 
outlet and no opening for a gauge. 

To replace a liquid receiver, the 
entire refrigerant charge must be 

discharged (or if circumstances 
permit, pumped into a clean, dry 
refrigerant cylinder), the lines 
disconnected and the receiver re- 
moved. 

“Can Do’s”’ for the 

Utility Sales Staff 

(Continued from page 34) 

its electrical problems; by suggest- 
ing ways in which to improve effic- 
iency and eliminate wasted time, 
effort, and material; and by im- 
proving employee health through a 
better understanding of nutrition. 
With rationing of food, the need 
for a better understanding of how 
to balance a diet becomes doubly 
important. 

Industrial representatives will 
help convert present day non-essen- 

* tial industries to essential war in- 
dustries by cooperating with the 
plant management in every way 
possible to get its story before the 
authorities placing war orders. 

They can improve customer rela- 
tions through a better understand- 
ing of the customers’ problems, by 
helping the customer to better un- 
derstand the utility’s problems; 
and by selling the value of the com- 
pany and the service it renders to 
the customer and community. 

There is much thought being 
given to planning for the future. 
As time goes on, more and more 
of us are beginning to realize just 
how this planning will help. Ia 
the field of industrial power, to- 
morrow is most important, because 
on how successfully industry fits 
into this picture hinges much of the 
prosperous and fruitful tomorrow. 
It is industry that must employ the 
bulk of the people. If it can do 
this successfully, then tomorrow 
will see America rise to new heights 
of prosperity. 

Feeling their responsibility in this 
big job, industrial representatives 
will encourage their customers to 
keep thinking about and planning 
for post-war production. They will 
watch closely developments in the 
industrial field, offering counsel 
where it may be beneficial. Al 
sources of helpful information t 
present day and post-war problems 
will be carefully studied by the 
industrial representative. 

They will prepare territorial in 
formation and data with the though! 
in view of securing all available 
profitable business and the retel 
tion of all present business once the 
war is over. They will make a com 
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plete record of service facilities av- 
ailable at each power customer’s 
premises, for quick reference. 

They will keep accurate informa- 
tio on file on each customer, to 
show the extent to which the serv- 
ices are now being used, the possi- 
bility for an increase in this use, 
and plans for modernization and 
expansion. They will study all com- 
petition, so, when the war is over, 
they will be ready to combat it ef- 
fectively. 

Electrical dealers are anxious to 
continue in business. These dealers 
know that there is a golden period 
coming after the war, so they are 
striving to stay in business until 
new electrical appliances again 
reach the markets. 

Dealer contact personnel can help 
associated dealers. There are ways 
to keep them in business so they 
will be ready to help load lines 
with new electrical devices. Rep- 
resentatives with plans for tomor- 
row, will contact all dealers in their 
territory regularly with the view of 
helping them find ways of surviv- 
ing the war. They will encourage 
dealers to get into appliance servic- 
ing, if they are not already in it, 
so they will not lose touch with the 
electric appliance business and their 
former customers and in order to 
produce needed revenue. They will 
encourage dealers to have represen- 
tatives attend service schools. 

They will suggest that dealers 
carry other lines which may still be 
available. As the war continues, 
American business will find ways 
to make things the people need and 
want, from non-critical materials. 
As fast as such products are made 
available, the electrical dealers 
should be made aware of them. 

If dealers have ranges on hand, 
utility representatives will supply 
them with the names of customers 
living in premises with dead range 
services, so they may have a list 
of eligible prospects for cooking 
equipment. They will keep dealers 
informed about the things they still 
can do during the war, rather than 
o long list of things they cannot 
do. 

Electrical dealers will be the out- 
lets for practically all of the elec- 
trical equipment sold after the war. 
If dealers are to do the job well, 
they must be kept informed about 
the utility company’s plans for mar- 
ket development. They should be 
urged to keep a progressive pros- 
pect record, which may be used as 
a guide to post war purchases. 
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SAFETY FACTORS 

PREVENT PRODUCTION SLOWDOWNS 

Switch failures slow up production. That's why Federal 
“Sealed Arc” Safety Switches* are built with extra safety 
factors to insure continuous, dependable, trouble-free operation 
on essential circuits. Federal’s “Sealed Arc” construction, for 
instance, is a confining porcelain “straightjacket” with ribbed 
arcing chutes that break up and snuff the arc before it can do 
damage. 
Other safety factors that are making Federal switches “musts” 
with more and more manufacturers are:—dead front shields 
over live parts, high grade insulating material throughout, 
ample spacing between live and grounded parts, unobstructed 
wiring, rugged construction to insure permanent alignment of 
working parts, and patented “grip-tite” fuse clamps for better 
connections. Follow the leaders—for extra service and safety 
switch to Federal! 

* Sealed Arc’’ construction up to 200 Amperes. 
400 to 1200 Amperes Knife Blade Type. 

For Complete Safety Switch Data 
write for Catalog 42. Contains all the 
essential facts on Types A, C and D 
Federal ‘‘Sealed Arc’’ Safety Switches. 

Southeastern Representative 
FULWILER and CHAPMAN 

314 Luckie Street, N. W. — Atlanta, Ga. 
Jackson 2146 

FEDERAL ELECTRIC PRODUCTS COMPANY 

60 PARIS STREET, NEWARK, N. J. 
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Getting things done today is an 
extremely difficult task. Limita- 
tion orders, restricted personnel, 
and rationing have complicated the 
problem. But we who are on the 
job can lick them... by plain old, 
every day determination . .. by in- 
genuity ... by planning. There are 
fewer of us now than in many a 
year. But we are the embryo of 
the organization that will take over 
when once again appliances, equip- 
ment, and other material are avail- 
able. We can hatch a_ record- 
breaking organization or a punch- 
puzzled outfit, depending largely 
on how well we do our job in 1948. 

Each of us has a greater respon- 
sibility today than ever. If you 
get with yourself and do some con- 
structive thinking you will find 
that you have more to do than ever 
before ... but that the job is en- 
tirely different. 

Do not think of your job as the 
same old sales job. Yes, it is still 
salesmanship, but without an order 
blank . . . without a down payment 

. without a contract, in most 
cases. Your job this year will be 
more like the job advertising is 

Use the Burndy Servit anywhere an end- 
to-end, parallel or tee connection is wanted. 
Just tighten a single nut. It’s quick, secure 
and compact. 

BURNDY 

107 EASTERN BLVD., NEW YORK, N. Y 

expected to do. You will be work- 
ing to create a desire for things 
electrical. You will get people anx- 
ious to buy. And you will let them 
know where they can buy. You 
will let them know what to look for 
when they buy, but you will have to 
tell them later when they can buy. 
And each day you do this job... 
each day you build up your prospect 
list, will mean just that many more 
days you will be busy after the war 
... busy just writing up orders! 

Conserving Motor 

Capacity in Industry 

(Continued from page 21) 

tion of controls need not be a 
knotty one. With ample apparat- 
us protection, many units may be 
put on manual control, partic- 
ularly if the speed requirements 
are not too severe. 

The actual installation of a re- 
located motor must be made ac- 
cording to the standards for new 
units. All protective devices and 
guards should be installed for 
permanency even though the total 
installation is of more or less a 
temporary nature. Codes and ord- 
inances affecting the installation 
of electrical equipment and good 
safety practices should be follow- 
ed. As far as possible it ought to 
be the practice to improve the in- 
stallation of a motor when it is 
moved from one location to an- 
other. 

Lighting’s Part 

In Production 

(Continued from page 17) 

ciently the function it is designed 
to perform. 

At the moment, new lighting 
equipment is available for war 
production purposes only, because 
critical materials are required for 
both its manufacture and opera- 
tion. Simplification and _ rede- 
signing have reduced the amount 
of critical materials per unit sub- 
stantially, but a minimum amount 
of these materials per unit is nec- 
essary to provide safe and effi- 
cient operation. Accordingly, 
equipment manufacturers advo- 
cate realignment of already in- 
stalled equipment with a minimum 
of new units to bring existing in- 
stallations up to adequate sys- 
tems. They also advocate in- 
creased attention to the mainte- 
nance of lighting equipment as 
a means of getting a maximum 
amount of the service it is cap- 

able of providing. It is suggest. 
ed, also, that painting and cleap. 
ing of walls and ceilings will rep. 
der existing lighting systems more 
efficient, as will the proper paint. 
ing of certain production machin. 
ery and equipment. 

If lighting equipment is not 
subject to regular cleaning, its 
usable light output may drop a 
much as 50% in a very short time. 
Dirt on the reflecting surface 4 
sorbs the light and renders fhe 
reflecting surface inefficient. Not 
incidentally, cleaning of reflect. 
ing surfaces of reflectors is not 
simply a matter of “wiping them 
off”; only by washing with soap @ 
and water will the reflecting sur- 
face be restored. 

In summary, any plant manag. 
er experiencing the need for bet- 
ter lighting should have his oper. 
ations studied by an illumination 
specialist in order to determine 
what quality, quantity and distri- 
bution of lighting may be needed 
for these operations without re 
gard to the equipment which is 
already installed. The latter will 
be taken into consideration when 
the specialist comes to the matter 
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Types for All Combinations 
—for connecting flat bar, run 
or tap, to tubing or cable. 

} Also “general utility” tees 
| that take a wide range of 

conductor sizes. 

Penn - Union 
E-Z Tee is 
ideal for ac- 
commodating a large range 
of conductor sizes on bot 
the main and branch. Will 
not loosen, 2, 3 or 4-post. 
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of determining what equipment is 
necessary to supply the needed 
lighting. 

In a great many plants where 
existing systems have not been 
properly planned, light is actual- 
ly being wasted in the sense that 
non-productive areas are getting 
illumination out of proportion to 
that which is being supplied to 
productive areas. A_ thorough 
study of a given plant or depart- 
ment of a plant will discover this 
situation and a realignment ‘of 
equipment will provide needed 
lighting with a minimum of new 
equipment, And, when the sys- 
tem is modernized, a_ regular 
cleaning schedule will prove to be 
a profitable activity. 

As yet, due to materials sub- 
stitution activities of 
equipment manufacturers, there 
is no shortage of new equipment 
for war production operations. 
This fact, however, is not in it- 
self sufficient reason for discard- 
ing existing equipment which has 
utility left in it. 

Wartime Application 

Of Motors and Control 

(Continued from page 16) 

(2) The practice of using a 
control circuit transformer in each 
single motor starter for voltages 
of 600 or less in general requires 
the use of more material] than is 
required with a single transform- 
er for a group of controllers. 
Where control circuit transform- 
ers are necessary, they should be 
mounted separately and not spe- 
cifically as part of the controller. 

(83) Color coding of controller 
wiring should not be specified un- 
less absolutely necessary. Color 
coding specifications force manu- 
facturers to carry larger stocks of 
wire than would be necessary if 
one color wire were used. 

(4) Controllers should not be 
specified to have finishes which 
contain critical materials unless 
these finishes are necessary to 
maintain operation of the con- 
troller. 

(5) Full voltage (across-the- 
line) ‘starters should be used 
wherever possible instead of re- 
duced voltage (auto transformer, 
primary resistance, etc.) starters. 
The factors to check are the abil- 
ity of the motor to stand full volt- 
age starting, the ability of the 
power supply to permit the inrush 
currents which result, and the 
ability of the drive to stand the 

lighting ° 

LOOK TO WALKER 

for 

LEAD 

COVERED 

CABLE 

Today there is an ever increasing 
demand for lead covered cable. 
In defense plants—at air fields 
and supply bases—for ships in 
the maritime service—and in the 
manufacture of the materiel sup- 
plied to our fighting forces! 

Our lead press equipment is run- 
ning day and night to help supply 
these needs. Walker Brothers, 
Conshohocken, Pa. 

Walker Lead Covered Cable 

Furnished in Solid Conductor from 
18 gauge to 4 gauge and in Stranded 
Conductor from 14 gauge to 500,000 
circular mils., with 1, 2, 3 and 4 
conductors. Shipped on standard 
length reels of 500 feet minimum. 

WALKER 

Conshohocken 

Manufacturers of: 
UNDERFLOOR DISTRIBUTION SYSTEMS; 
RIGID STEEL, FLEXIBLE AND THIN-WALL 
CONDUITS; RUBBER, RUBBER AND LEAD, 
SYNTHETIC WIRES AND CABLES; SERVICE 
ENTRANCE AND NON-METALLIC CABLES 
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Recent WPB Ruling 
DRASTICALLY RESTRICTS SOLDER FOR 

NO RESTRICTIONS 

on 

Cc onnectors Tawi Wire Solderless, 
Solder-and-tape joints are prohibited where an- 
other product meeting electrical requirements can 
be used. IDEAL “Wire-Nuts” meet every require- 
ment for the “other product”. “‘Wire-Nuts” use 
No Critical Materials—Quickly Applied, Inspect- 
ed, OK’D. Not a substitute but a Better Way of 
making wire 
SAVE CRITICAL MATERIALS 
IDEAL “Wire-Nuts” use no Lead, Tin or Rubber 
as required for solder-and-tape joints and contain 
no copper or —— alloys. aggee they are 
unrestricted and il 
STRIP- WIRES — SCREW ON — That’s All! 
Easier, Quicker to use. Applied cold. Think of 
the time-saving that means when multiplied by 
many thousands of wire joints! Rush war-plant 
jobs can be finished faster; yet you make a 
neater, more craftsmanlike job, better electrically, 
stronger mechanically! 
SIZES FOR EVERY JOB. Fully Approved. Listed 
by Underwriters’ nye aol — Millions in 
use. Write for FREE SAMPLE 
IMMEDIATELY AVAILABLE 

SOLD THROUGH JOBBERS 

IDEAL COMMUTATOR DRESSER COMPANY 
1017 Park Avenue Sycamore, Hilinois 

DEAD END CLAMPS 

for Stranded Copper Line 

Comprised of Wires of Different Hardness 

New Lead Sleeve Feature Protects Soft 

Copper Strands . . . Easily Attached 

K&H Dead End Clamps for Stranded 
Copper Line comprised of wires of dif- 
ferent hardness, prevent abuse to the 
soft strands by means of a special lead 
sleeve fitted into the receiving portion 
of the clamp which protects stranding 
from contact with each other, as well 
as from direct contact with the grip- 
ping portion of the clamp itself. Under 
strain test, cables have been stretched 
to the breaking point without marring 
the individual strands held in clamp. 

% WRITE FOR BULLETIN 12-A *% 

3 EP xnurcer & HUDEPOHL 

VINE AT THIRD-ES + CINCINNATI, OHIO 

starting torque and acceleration. 

(6) Control circuit fuses 
should be omitted from general 
purpose controllers of 600 volts 
and less. 

(7) A study of the conditions 
surrounding a motor and control 
installation will often show that a 
considerable saving of material 
may be accomplished by the use 
of manually operated controllers 
instead of magnetically operated 
controllers. If manual controllers 
of suitable ratings are available, 
and if remote control from pilot 
devices is not essential, manually 
operated controllers should be pre- 
ferred and specified. If under 
voltage protection is required, the 
manual controller selected should 
be checked to determine that it in- 
cludes this feature. The use of 
manual controllers is most readily 
accomplished with the smaller 
motors, but may often be prac- 
tical with larger motors also. 
While it is generally recognized 
that magnetic controllers for larg- 
er motors require less mainte- 
nance, and have longer life than 
manual controllers, there are many 
places where manual controllers 
could readily be used without im- 
pairing the operation of the driven 
machinery. When making a selec- 
tion between manual and magnetic 
reduced voltage controllers, it is 
necessary to consider the differ- 
ent locations of the resistor to 
the starter. The saving of criti- 
cal material between the magnetic 
and manual starter may be lost 
in the extra copper required to 
connect the resistor if the latter 
is materially farther from the 
manual starter than it would be 
from the magnetic controller. 

(8) Another great saving in 
material can be made by the use 
of open type controllers instead 
of enclosed controllers, particular- 
ly in the floor mounted sizes. One 
purpose of enclosure is to provide 
protection to the control by keep- 
ing out dust and dirt, and by 
minimizing the possibility of its 
being bumped and broken. An- 
other purpose is to provide safety 
to workmen by preventing acci- 
dental contact with live parts. 
Whenever these functions can be 
secured by other means, the en- 
closure should be omitted. More 
frequent cleaning and inspection 
of the controller will often be as 
effective in guarding against 
trouble from dust and dirt as an 
enclosure, or it may be possible 
to install the controller in a rel- 
atively clean location. It is often 

possible to install controllers in 
locations out of the way of work- 
men or to protect them by means 
of railings or other non-metallic 
guards. 

Conclusions 

Experience has shown that gen- 
eral purpose. motors applied in 
accordance with past practice 
have an insulation life from 15 to 
20 years. It has been established 
that the life expectancy of these 
motors may be halved by operat- 
ing them at the heavier loads 
which have been recommended in 
this paper. It is obvious, there- 
fore, that as long as a safe torque 
margin exists, the loading of these 
motors may be safely increased at 
the expense of a reasonable reduc- 
tion in the insulation life. Since 
the amount of copper used in 
switches, control equipment and 
distribution systems is proportion- 
al to the nameplate ratings of the 
motors they serve, and since the 
weight of this copper is from 2% 
to 7 times the weight of the copper 
in the motors, very large savings 
in critical materials may be made 
by careful selection of motor and 
controller ratings. 
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Getting Along With 

What You Have! 

(Continued from page 13) 

volt systems, and one megohm per 
1000 volts for higher-voltage in- 
stallations. 
Load power factor regulates in 

part the capacity of an inductive 
circuit. In general, the voltage 
drop for a lagging power factor 
will be greater and for a leading 
power factor less than for unity 
power factor. Therefore, if there 
be a choice, the low power fac- 
tor loads should ‘be placed on 
the conduit lines of low react- 
ance, and the higher power factor 
loads connected to the open-wir- 
ing higher reactance feeds, par- 
ticularly those with the larger 
cables. The voltmeter-ammeter- 
wattmeter combination is com- 
monly used for power factor tests. 
Poor power factor cuts down the 
efficiency of a wiring system, the 
extra current causing a greater 
voltage drop and watt loss in the 
lines. Conversely, power factor 
improvement releases circuit ca- 
pacity. 
Continuous indications of free- 

dom from accidental grounds are 
common practice, either through 
lamps or ground detector instru- 
ments. Instruments have been de- 
veloped for making live tests on 
a-c circuits. One such outfit uses 
alternating current from the cir- 
cuit under test and sends a di- 
rect current through any accident- 
al ground back to provide an in- 
dication on the instrument. 

Identification of wires by color- 
coding or tagging is a big help in 
tracing and locating faults. It 
takes but a short time to affix a 
tag, but a very much longer time, 
some time later, to pick out that 
same conductor from a group of 
wires. One factory had to have 
a shutdown before an extension 
could be made from a junction 
box which contained five identi- 
cal circuits, none of which was 
identified. Identification is an 
important aid in the maintenance 
of a balanced system. 

Load Records 

A complete knowledge of the 
character of a load can pay divi- 
dends where energy is purchased 
on a demand basis. The wise 
scheduling of loads can hold down 
not only the demand and prevent 
overloads, but at the same time 
reduce the distribution circuit 
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REPLACEMENT RANGE UNITS 
They fit any range . . . They cut your inventories — a small stock will 
meet all servicing needs... They enable quick service ... They 
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DALLAS, Texas—L. R. 
N. C.—W. R. Phillips. 
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rings for two and 
three ring Chroma-' 
lox Super-Speed units 
are also available 
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existing units. 

ATLANTA, GA.—C. B. Rogers, 
Ward, 403 Southland Building Annex. 

1000 Peachtree St. 
RALEIGH, 

EDWIN L. WIEGAND COMPANY, 7600 THOMAS BLVD., PITTSBURGH, PA. 

And there’s just as much difference between the streamlined 
BRIEGEL METHOD of making conduit connections and former, 
old-fashioned methods! 

Take a look at the picture below: two squeezes with the patented B-M “indenter” 
(which costs only $1.25) and you have a smooth, efficient job when you use B-M con- 
nectors and couplings. No extra turns or twists — no nuts to tighten! 
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and a substantial materials-saving 
thinking). Means more profit, too. 
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Distribution records and dia- 
grams should be guarded against 
loss by keeping copies at different 
locations. The simplest and most 
valuable kind of wiring diagram is 
the one-line riser diagram. See ac- 
companying examples. Any stock 
of survey instruments should in- 
clude a supply of thermometers. 

During these times of “bare- 
bones” wiring, certain features of 
wiring systems are being left off, 
but thought can be given to their 
economical installation at a later 
date, and provisions made accord- 
ingly. New wiring installations 
should be studied to this end. On 
the other hand, existing installa- 
tions should be examined to see 
how additional capacity may now 
be obtained with a minimum outlay 
of critical materals. 

Ordinarily, some excess capacity 
should be provided in switchboard, 
feeders and raceways, but today 
such practice would be wasteful of 
precious materials. About the best 
that can be done is to provide space 
for these future additions; except 
possibly, of course, where difficult 
underground runs are to be install- 
ed, where it would be justifiable 
to put in extra fibre conduits for 
load definitely planned for the fu- 
ture. 

Future Changes 

The simplest and most important 
plan is to leave space enough 
around switchboards, pull boxes 
and such so that additions may 
readily be installed. Sleeves can 
be inserted in walls and floors for 
later conduit installations. While 
this is not the time to expend ma- 
terials needlessly, it might work out 
that to provide excess insulation in 
anticipation of a future voltage in- 
crease would result in an ultimate 

saving in critical material. 
Government authorities are call- 

ing for tapered feeders to avoid 
needless use of precious metal. This 
scheme can be made to fit into the 
future picture by employing mul- 
tiple circuits. For instance, assum- 
ing a feeder 300 feet with three 
load centers. Three 2/0 wires per 
phase might be run to the first load 
center, two to the second, and only 
one from there to the end. In the 
future, three separate feeders could 
be provided by then installing 
enough 2/0 wire to finish out the 
circuits. 

Making the Most of What We Have 

Selective double-throw switches 
could be used to handle new loads, 
and also normal plant machinery 
in those cases where both would not 
to be used at the same time. Thus, 
any requirement for increased serv- 
ice capacity might be avoided. And 
by so pairing two machines on one 
circuit, interruptions through over- 
loads would be prevented. 

The paralleling of circuits might 
be advantageous. Two _ feeders 
could be connected to one control 
switch to boost capacity and reduce 
excessive voltage drop. Perhaps 
later on it would be desirable to 
separate such feeders and control 
each by its own switch. In the 
meantime, full use would be made 
of the existing switch and circuit. 

Another way in which the paral- 
leling of existing feeders might 
present a way to make fuller feeder 
capacity would be through making 
use of the diversity of loads. How- 
ever, a serious disadvantage might 
be that trouble on one feeder 
would affect both. 

Feeder capacity might be in- 
creased by raising the circuit vol- 
tage. This method would apply 

where the circuit was long and 
changes costly, compared to any 
required voltage boosting trans- 
formers. There wouid be added, too, 
the continual transformer loss. 
Many existing conduit jobs have 

space for extra wires and, suppos- 
edly, one could readily obtain the 
inspector’s permission, in view of 
the war, to exceed the 40% conduit 
fill limitation of the Code. Now 
might be the time to fill up those 
pipes and so avoid the need for new 
ones. 

The Code Supplement has ap- 
proved weatherproof-insulated neu- 
trals for a-c systems. In some cases, 
it might be advantageous to use 
the existing rubber-insulated neu- 
trals as hot wires, pulling in nev- 
tral replacements of weatherproof 
wires. 

A wiring survey should show up 
the bottlenecks, then ways and 
means may be found to eliminate 
them or to at least lessen any such 
weaknesses. 

A survey should, also, be made to 
find out where another supply could 
be readily tapped into the distribu- 
tion system in the event that the 
regular service was severely dam- ° 
aged and would take a long time 
to replace. 

Plans should be worked out, 
based on the survey, as to the best 
places to install sectionalizing 
points so that faulty feeder sections 
could readily be cut out. At the 
same time, emergency interconnec- 
tions of feeders should be planned, 
so as to provide some measure of 
service to the affected areas. 

Continuous production is depend- 
ent upon a sound electrical system. 
Systematic checking, by a compe- 
tent staff, should prevent trouble 
by anticipating costly failures and 
emergency repairs. 
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tHe prech— ster 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 varsious 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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CAN'T GET EM UP 

tua the morning! 

It's those luxuriously comfortable 
beds at all 

DEWITT OPERATED HOTELS 

i 

Ia Cleueland Iu Columbus 
HOTEL HOLLENDEN NEIL HOUSE 

In Lancaster,O. In Coming, N.Y. 
THE LANCASTER THE BARON STEUBEN 

THEO. DEWITT 

Electrical equipment 
aboard ship has no 

off-duty time. Resistors in control cir- 
cuits must be dependable to function at 
all times. Ward Leonard Vitrohm Re- 
sistors measure up to their responsibil - 
ities. Their ability to withstand mois- 
ture, temperature change, shock and 
vibration makes them particularly well 
fitted for general industry as well as 
for sea duty. Send for data sheets. 

Electric control (wi) devices since 1892. 

WARD LEONARD ELECTRIC CO. 
37 South St., Mount Vernon, N. Y. 

and tless other ti * 

NATIONAL PARK* ARKANSAS 

At the Majestic, beautifully furnished 2,3 & 4 room 
apartments and single rooms, with or without bath. 
Government supervised bath house in hotel. 

DAILY RATES FROMg 2. 

“a 

For complete information~ WALTER E. DAVIS, Manager, ; 

Direction: SOUTHWEST HOTELS INC.- H.Grady Manning, Founder 

- KANSAS CITY vou witt Enjoy Seovritu: HOTEL CONTINENTAL 
— AATEC IE mm 
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THIS NAME 

ON A STARTER 

FS-2 for 15 and 
20-watt lamps 

FS-4 for 30 and 
40-watt lamps 

Pat. Nos. 
2200443-2228210 

ADVERTISER’S INDEX 

The Advertisers’ Index is published as a convenience, and not an 
Every care will be taken to part of the advertising contract. 

correctly. No allowance will be made for errors or failure to ¢ 

A 
Adam Electric Co., 
Aluminum Co. of America__-_- 
American Coolair Corp._...~---- 
Anaconda Wire & Cable Co.- 

B 
Biddle Co., James G.__------- 
Briegel Method Tool Co.__-~~~-- 
Bright Light Reflector Co., Inc. 
Bryant Electric Co._.-----~- 
Bull Dog Electric Products Co. 

Frank_ 

4 

Listed and approved by Under- Burndy Engineering Co., Inc. 
writers’ Labs. Inc., and Canad- c 
ian Engineering Standards Assoc. “ - . . 
Certified by Electrical Testing Crescent Insulated Wire & Cable Co. 
Lab., Specification 6. Curtis Lighting, Inc. 

D 

l t M e a n 5 Dolph Co., John C. 

E 
The name “Lloyd” means a starter which is approved Edison General Electric 
by fixture makers and all who sell fluorescent light- F 
ing equipment the country over. A starter which 
starts quickly and more surely MORE TIMES be- Federal Electric Products Co., Ine. 
cause it is built for longer life. Frigidaire Division__~-~-~~-- ite 

What 

Appliance Co. 

It brings you an all-time high in fluorescent efficiency. G 
Keeps peak lighting loads at the peak. General Cable Corp. 

General Electric Co. (Appliances) __ i 
LLOYD NO-BLINK STARTERS 

General Electric Co. (Fluorescent Accessories) 

FS 4 N Stops flickering and blinking of de- Georgia Power Co.-_- 
Graybar Electric Co. 
Greenlee Tool Company_- 

LLOYD PRODUCTS COMPANY H 
Dept. ES-3 Providence, R. |. Hazard Insulated Wire Works 

Heinemann Circuit Breaker Co. 
Representatives—Branch Of fices—W arehouse Stocks in 23 Leading Cities ag 

General Electric Co. (Lamps) ; 
General Electric Co. (Wiring Materials) 

fective or wornout lamps. Operates : 
at full efficiency over a longer time. 

Hotel Hollenden_-_--_-~~-- 
Hotel Lennox-------~-- 
Hotel Majestic_-__-- es 
Hotel Mayfair_-_- . 
Hubbard & Company-- 
Hunter Fan & Ventilating Co., Inc. 

Ideal Commutator Dresser Co. 
Insulation & ires, Ine. 

Front 0 

Johns-Manville 

K 
Krueger & Hudepohl 

Lloyd Products Co. 

M 
Magazine Publishers 
McGill Mfg. Co. 
Mitchell Mfg. Co.- 

N 
National 

Electrical 

Insulating 

Varnishes 

Designed to meet the requirements of the ever-progress- Electric Products Corp. 
ing electrical industry, SYNTHITE Insulating Varnishes are r@) 
recommended for use on modern types of coated wires as Okonite 
well as Class B insulation. P 

Penn-Union Electric Corp. 
rebuilders of R 

Robbins & Myers, Inc. 
hon, G &..-..-... 

S 
Sangamo Electric Co. 
Schwitzer-Cummins Co.__ 
Spero Electric Co 
Square D Company-_---_-------- 
Sticht Co., Inc., Herman A._-_- 
Sylvania Electric Products, Inc. 

Company 

In increasing numbers, manufacturers and 
all types of electrical equipment are turning to SYNTHITE 
Insulating Varnishes as the logical solution to the many 
problems of varnish insulation presented by the high speed 
and high voltage equipment of today. Write for specifica- 
tions — no obligation. 

SYNTHITE Insulating Varnishes provide 

Acid Resistance 
Alkali Resistance 
Oilproofness W 
Waterpreofness Walker Brothers__--_--_--~~- 

Ward-Leonard Electric Co. 
Westinghouse Electric & Mfg. Co. (Appliances) 
Westinghouse Electric & Mfg. Co. (Lamps)-_--------------- 
Westinghouse Electric & Mfg. Co. (Motor Controls)_-_- 
Wiegand Co., Edwin L cakes 

_“Inside Back @ 

Inside § Front U 

High Dielectric Strength 
High Arc Resistance 
Glossy, Tough Finish 
Extreme Rigidity 

Fast Curing : : s 
Deep Drying Uptegraff Mfg. Co., R. E. 
Heavy Buildup 
Flexibility 

JOHN C. DOLPH COMPANY 
Insulating Varnish Specialists 

Newark, New Jersey Y 
Youngstown Sheet & Tube Co._- 

ELECTRICAL SOUTH for MARCH, 

166 Emmet Street 




