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IT HITS THE TARGET TWICE! 

An important saving 

in a critical war metal 

A big step-up in fluores- 

cent lamp performance 

A LL fluorescent lamps are alike in 
that each requires the use of mer- 

cury—an essential war material. 

But lamps differ widely in the way that 
material is used. 

Through the newly patented ‘“‘mercury 
bomb,”’* Hygrade Lamps now get twice 
the good out of the same volume of 
mercury—they stretch this scarce and 
vital metal 100% further. 

But more than that—this remarkable 
new device lifts Hygrade performance to 
a new high level. 

You see, too much mercury in a fluor- 
escent lamp means more than waste—it 
means that the excess deposits itself on 
the surface in the form of dark streaks 
and splotches that cut down light out- 
put. On the other hand, too little mer- 

cury may cause the lamp to grow dim 
after a short period of service. 

The “mercury bomb” rigidly controls— 
to the thousandth of a gram—the amount 
of mercury used in Hygrade Lamps; 
assures precisely the right quantity to 
keep them “‘bright to the last inch.” 

There are four other good reasons — 
easily verifiable — why Hygrade 
Sylvania Lamps can best serve war- 
time lighting needs. They give more 
light; they have a smoother coating 
texture; they’re uniform in color; 
they last longer. 

These fine lamps work well in any 
type of fixture. They’re at their 
best when operating in fixtures made 
for them —‘‘Miralumes” — complete 
Hygrade fluorescent units in which 
each part teams up with the rest. 

If you haven’t yet received our free file- 
size kit —containing catalogs, prices 
and complete technical specifications on 
all Hygrade Fluorescent Lighting Equip- 
ment—write today to Dept. ES-8, 
Hygrade Sylvania Corporation, Salem, 
Mass. U. S. Patent No. 2,283,189 

BRIGHT TO THE 
LAST INCH 

FINER : LONGER 
raed Gal ict LASTING 

HYGRADE SYLVANIA CORPORATION 

SALEM, MASS. 

Makers of Hygrade Incandescent Lamps, Fluorescent Lamps, Fixtures, Starters, Sockets and Sylvania Radio Tubes 



This panelboard is especially designed for use in shell loading 
plants, coal mines, coal storage rooms, flour mills and other 
places where dust is a hazard. It is approved by Underwriters’ 
Laboratories, Inc., for ‘Class II, Groups F and G, Hazardous 
Locations,”” covering atmospheres containing carbon black, coal 
or coke dust and grain dust. 

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

@ design. The handles operate through the dust-tight bushings. 
and engage the regular handles on the circuit breakers inside 
the cabinet. ON and OFF positions are indicated on the front 
of the cabinet. 

The panelboard is of the circuit breaker type, with either @ Type 
AC or @® Dublbrak circuit breakers; also other types of lighting 

branch-circuit circuit breakers. . 
Capacities: 50 Amperes or less, for 3 
wire, single phase, or 4 wire, 3 phase 
mains, with lugs only. Available with 
4 to 42 circuits . . . Frank Adam 

any 

FRANK ADAM ELECTRIC CO. 
ST.LOUIS, MO.U.S.A. 
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Tops personally, he and his staff are 

the nemesis of all incoming materials 

that do not measure up to Anaconda 

quality standards: they check them all. 

In these critical days, no one can afford to make 

mistakes, no matter how trifling, in 

so vital a product as electrical wires 

and cables. & from 

Relentless guard over the quality 

of products going into the manufac- 
This familiar trade-mark 
symbolizes the best ef- 
forts of modern research 

ture of Anaconda wires and cables, is tl.is “‘bogey 

man.” He and his group of expert associates 

check every item against Anaconda’s rigid speci- 

fications (tougher by far than those stipulated 

by government agencies), to the end that every 

wire and cable bearing the Anaconda name can be 

trusted for long, efficient, and eco- 

nomical service. pane 

DA GENERAL OFFICES: 25 Broadway, New York 
=> CHICAGO OrFIcE: 20 North Wacker Drive 

Subsidiary of Anaconda Copper Mining Co. 
Sales Offices in Principal Cities 

and production. 

ANACONDA WIRE & CABLE COMPANY 
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These A.C.S.R. overhead 

ground wires, installed 

during 1925-7, are being 

removed for use.as power 

conductors on a new line. 

IMAGINEERING IS GETTING POWER 

A.C.S.R. overhead ground wires have protected 

parts of this line for seventeen years. But 

they’re being taken down now—for more urgent 

service—to be used as power conductors on a 

new line. 

New conductors could not be obtained, so 

Imagineering by this power company’s engineers 

found a way of serving additional vital war 

industries. 

Imagineering is taking care of the future, too. 

TO VITAL WAR INDUSTRIES 

Spans, towers, insulators and fittings are all 

planned so that this new line will accommodate 

new and larger conductors, when they again 

become available. Alcoa engineers are assisting 

in all of this design work. 

When you have the problem of getting more 

work out of old lines, or of keeping them on the 

job, Alcoa engineers are always here to advise 

you. Write ALUMINUM COMPANY OF AMERICA, 

2164 Gulf Building, Pittsburgh, Pennsylvania. 
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Keep Your Welders Welding 

HILE arc welding sets to- 
day represent the highest 

in simplicity and reliability, they 
require attention from a mainten- 
ance standpoint if they are to be 
kept in the best operating condi- 
tion. 

With the accent on production 
in shipyards, ordnance plants, and 
welding shops of all types, the 
failure of even a few sets is some- 
times costly. A systematized main- 
tenance program will pay divi- 
dends in terms of better welder 
performance and longer life. 

Selection and Installation 

The right welding set must be 
selected for the job, because a 
maintenance program will be dis- 
couragingly difficult if misfit 
equipment is being used. 

To insure proper choice of the 
rating of a single-operator set, the 
maximum current, load voltage, 
and duty factor (ratio of arc time 
to total time) must be taken into 
account. Except in the smallest 
sizes, most sets are rated on a 
one-hour load. Their rating is the 
current which they will deliver 

*Mr. Wyer is welding engineer for General 
Electric Company, Schenectady, N. Y 
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By R. F. Wyer* 

for one hour without interruption, 
without exceeding a_ prescribed 
temperature rise. 

Since this method of rating, 
chosen as a simple standard for 
comparison, does not take into ac- 
count actual operating conditions, 
it is not always’ economically 
sound to choose the size next larg- 
er than the maximum operating 
current contemplated. However, 
for this same reason duty factor 
should be taken into account when 
new equipment is being consider- 
ed to make certain that the set is 
big enough for the job. 

Proper installation can do much 
to keep the welding equipment at 
work and troubles to a minimum. 
In wiring up a welding set, care 
should be taken to provide ade- 
quate branch circuit conductors, 
and fuse clips large enough to ac- 
commodate the necessary fuses. 
It should be observed that motor- 
generator type welding equip- 
ments have _ full-voltage motor 
starters almost without exception, 
so that due consideration must be 
given to the starting current of 
the motors. 

Care should be taken to ground 

the frames of all welding equip- 
ment in order to avoid shock or 
annoying tickles when a ground- 
ed person touches the frame of 
the equipment. Even with equip- 
ment in perfect operating condi- 
tion, under some conditions, it is 
possible to receive a harmless but 
irritating sensation of shock from 
ungrounded equipment due to the 
passage of infinitesimal capacity 
or leakage currents. In addition 
to protecting against this annoy- 
ance, adequate grounding of ma- 
chine frames is also a desirable 
safety precaution against harm 
resulting from insulation failure 
in equipment or leads, or im- 
proper connections. 

Grounding Precautions 

Regardless of the type of safety 
ground connection which is in- 
stalled, adequate low resistance 
work leads should always be used, 
and care should be taken to se- 
cure good connection between the 
work lead and the work. If this 
is not done, it is possible under 
some circumstances to overheat 
the safety ground connection by 
the passage of welding current 
through it. 

In the location of welding equip- 
ventilation is a very im- ment, 

5 



portant consideration. The life of 
electrical insulation is seriously 
shortened by overheating, and 
overheating is bound to result 
where insufficient ventilation is 
provided. Particularly where large 
numbers of welding equipments 
are to be located in small enclos- 
ures, considerable study should be 
given to the problem of supplying 
clean, cool ventilating air. 

Where small houses or tempor- 
ary sheds are located in hot sun- 
shine, the heat absorbed from the 
sun added to the heat dissipated 
by the welding equipments may 
raise the ambient temperature 
above 100° F. and cause severe 
overheating. In such cases, large 
louvers or other ventilating open- 
ings should be provided in the 
building not only at the bottom 
but near the roof to give good air 
circulation and keep the ambient 
temperature below 100° F. In 
some instances, it is desirable to 
provide exhaust fans to assist in 

Sanding brushes to a good fit with the commutator is essential whenever removing heated air from the up- 
new brushes are installed. This operation is described in detail in the per part of such enclosures. 

accompanying text on welder maintenance practice. 
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Inspection and Regular Servicing 

The competent maintenance 
man will have a record of all weld- 
ers under his care. One of the 
most useful and easy-to-handle 
references is a card file. All re- 
pair work, with its cost, can be 
entered on the record, and any 
welder requiring excessive atten- 
tion or expense can be investigat- 
ed and causes determined and cor- 
rected. 

Inspection records will also 
serve as a guide to tell when weld- 
ers should be replaced because of 
high cost to keep them in oper- 
ating condition. Misapplications, 
abuses, and the like will also be 
disclosed. 

A systematic and periodic in- 
spection of motors and generators 
is necessary to insure best oper- 
ation. While some welders are in- 
stalled where conditions are ideal 
—where dust, dirt, and moisture 
are not present to an appreciable 
degree—most machines are locat- 
ed where some sort of dirt accum- 
ulates on the windings. This low- 
ers insulation resistance and cuts 
down creepage distances. 

Steel-mill dusts are _ usually 
highly conductive, if not abrasive, 
and lessen creepage distances. 
Other dusts are highly abrasive 
and actually cut the insulation in 
being carried through by the vent- 
ilating air. Fine cast-iron dust 
quickly penetrates most insulating 

a a a ee a ae ae ef 
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The blowing of dust out of welder should be done carefully with low- 
pressure air to avoid driving abrasive dust into insulation. Metallic dust 

can be most damaging to electrical coils. materials. an mee 2 eee Se 
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Hence the desirability of in- 
specting motors periodically. If 
conditions are extremely severe, 
weekly inspection and _ partial 
cleaning are desirable. Most mo- 
tors require a complete overhaul- 
ing and thorough cleaning about 
once a year. 

Weekly and Yearly Cleaning 

For the weekly cleaning, the 
motor and generator should be 
blown out with dry compressed 
air (about 25 to 30 pounds per 
square inch in pressure). Where 
conducting and abrasive dusts are 
present, even lower pressure may 
be necessary, and suction is to be 
preferred, as damage can easily be 
caused by blowing the dust and 
metal chips into the insulation. 
On most motors the windings are 
fairly accessible, however, and 
the air can be properly directed 
to prevent such damage. 
About once a year, welders 

should be overhauled. First, the 
heavy dirt and grease should be 
removed with a heavy, stiff brush, 
wooden or fiber scrapers, and 
cloths. Rifle-cleaning bristle 
brushes can be used in air ducts. 
Dry dust and dirt can be blown 
off, using dry compressed air at 
moderate pressure. Care must be 
taken to direct the air so that the 
dust will not cause damage and 
will not be pocketed in the various 
corners. Grease, oil, and sticky 
dirt are easily removed by ap- 
plying cleaning liquids such as 
carbon tetrachloride. 

If the welder can be spared 
from service long enough, the in- 
sulation of the motor should be 
dried out by heating to from 90° 
to 100° C. While the motor is 
still warm, a high-grade insulat- 
ing varnish should be applied. 

The varnish may be sprayed or 
brushed on. After applying the 
varnish, the best results are ob- 
tained by baking for 6 or 7 hours 
at about 100° C. If the machine 
must be put back into service 
quickly, or if facilities are not 
available for baking, fairly good 
results will be obtained by ap- 
plying one of the varnishes whicn 
dry in a few hours at ordinary 
room temperatures. 

Lubrication Instructions 

Manufacturers’ instructions re- 
garding lubrication of bearings 
should be carefully noted. These 
instructions should be kept near 
the welder so that they are readily 
accessible. Usually grease-pack- 
ed bearings have sufficient lubri- 
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The resistance measuring instruments now available provide a convenient 
means of determining the condition of the insulation by indicating its 

resistance to leakage currents. 

Hand-operated grease guns should always be used on pressure-relief 
lubricated bearings. Grease should be added slowly to permit excess to 

vent from relief pipe or plug. (Latter not visible here.) 



cant when shipped from the fac- 
tory to last about a year under 
normal conditions of cleanliness 
and temperature. When sets are 
operated in unusually dirty at- 
mospheres, run continuously 24 
hours per day, or exposed to ex- 
tremes of temperature, it would 
be well to shorten the bearing in- 
spection and lubrication interval 
down to six months, or less if ex- 
perience warrants. 

An occasional check of bearing 
temperature by feeling with the 
hand may disclose undue _ heat- 
ing before damage is actually 
done. Once a lubricating routine 
has been established, it should be 
carried out, and by reliable men 
who will follow instructions. 

It is pretty generally establish- 
ed that outside of gross neglect 
for long periods of time, the major 
causes of bearing troubles are 
overgreasing and dirt. Overgreas- 
ing results in excessive heating of 
the bearing, frequently with 
churning and breaking down of 
the grease with consequent loss 
of its protective qualities. 

Dirt occasionally gets into a 
bearing through the use of grease 
that is carried around or stored 
in uncovered containers. Quite 
as frequently it gets in through 
carelessness in protecting parts 
while bearings are disassembled 
or opened for inspection. 

Only a high grade of grease 
should be used on ball bearings. 

Brushes and Commutators 

Brush inspection is important. 
The first essential requirement 
for the satisfactory operation of 
brushes is the free movement of 
the brushes in their holders, Uni- 
form brush pressure also is neces- 
sary to assure equal current dis- 
tribution. Adjustment of brush 
holders should be set so that the 
face of the holder is approxi- 
mately 14%” up from the commuta- 
tor; any distance greater than 14” 
may cause brushes to wedge, re- 
sulting in chattering and excessive - 
sparking. 

It is essential that the correct 
grade of brush for a _ specific 
application be used. Recommend- 
ations as to the correct grade of 
brush should be obtained from the 
manufacturer of the welder only. 

Broken brushes imply two pos- 
sibilities: incorrect brush grade, 
or mechanical defects (such as un- 
balanced, rough, or eccentric 
commutator). To eliminate brush 
breakage, both factors should be 
corrected. 
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Maintenance Check Chart for 

Electrical Welding Apparatus 

Machine Fails 

Causes 
Rough or dirty commutator 

Brushes may be worn down to limit of ad- 
justment or life 

Brush springs may have lost adjustment or 
may be broken 

Field circuit may have variable resistance 
connection or intermittent open circuit 

Electrode lead or work lead connections 
may be poor 

Wrong grade of brushes may have been in- 
stalled on generators 

Field rheostat or tap switches may be mak- 
ing poor contact and overheating 

Brush-shifting or other mechanical current- 
adjusting mechanism may have loose or 
worn links 

to Hold Heat 

What To Do 
Commutator should be trued or cleaned 

Replace or readjust brushes 

Replace or readjust brush springs 

Cheek field current with ammeter tw dis- 
cover varying current. This applies to both 
the main generator and exciter if used 

Tighten all connections 

Check with manufacturer’s recommendations 

Inspect rheostat and clean and adjust finger 
tension on switches 

Check = current-adjusting mechanism for 
backlash and play 

Welder Starts but 

May be running the wrong way 

Generator or exciter brushes may be loose 
or missing 

Exciter may not be operating 

Field circuit of generator or exciter may be 
open 

Generator may be reversed in polarity due 
to another machine or incorrect operation 
in parallel with another machine 

Series field and armature circuit may be 
open-circuited 

Fails to Generate 

Check direction of rotation with manu fac- 
turer’s instructions or direction arrow. On 
3-phase motors, direction of rotation may 
be changed by interchanging any two leads 

Be sure that all brushes bear on the com- 
mutator and have proper spring tension 

Check exciter output voltage with voltmeter 
or lamp 

Check for open circuits in rheostat, field 
leads, and field coils. Also check resistors 
and rectifiers, if any. Some machines give 
low output when fields are open 

*Flash the field with a storage battery or 
another generator first with one polarity 
and then with the other to see if it builds 
up 

| (Flash exciter field if set has separate ex- 
citer) 

Check circuit with ringer or voltmeter 

Check the brushes to make sure 
that they will not wear down too 
far before the next inspection. 
Keep extra sets of brushes avail- 
able so that replacement can be 
made when needed. It is false 
economy to use brushes down to 
the absolute minimum length be- 
fore replacement. Cases have been 
known where brushes have worn 
down until the metal, where the 
pigtail connects to the brush, was 
touching the commutator. This, 
of course, was causing damage to 
the commutator. 

Make sure that each brush sur- 
face, in contact with the commu- 
tator, has the polished finish that 
indicates good contact, and that 
the polish covers all of the sur- 
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face of the brush. When replac- 
ing a brush be sure to put it in 
the same brush holder and in its 
original position. It has been 
found helpful to scratch a mark 
on one side of the brush when 
removing it, so that it will be 
replaced properly. 

New Brush Installation 

When installing new brushes, 
fit them carefully to the commu- 
tator. Sand only until the curve 
of the brushes is the same as that 
of the commutator. Be sure that 
the brush shunts (pigtails) are 
fastened securely so that current 
will not overheat the brushes and 
brush holders. 

Check the springs that hold the 

=“ oo 



Machine Fails to Start 

Power circuit may be completely dead Look for open disconnect switch, fuses re- 
moved from clips, or blown fuses 

Power circuit may be single-phased Leek for one blown fuse or one dead line 

Power line voltage may not be suitable for 
motor, or may be extremely low; may be 

by ch ring of the motor 
starter 

Check voltage —- ee particularly 
at the rting , 

Machine may be jammed See that armature turns over easily by bend, 
and leok for foreign material in air gaps 

Motor starter may be single-phased Check to see that all fingers on starter make 
contact when closed 

Overlap protecting relays may be tripped See that relay contacts are closed and that 
starter picks up when push button is p 
Be sure te remove cause of tripping 

Motor Trips Off Line 

Power circuit may be single-phased Check for one blown fuse or dead line 

Welder may be operating above current 
capacity 

Welding electrode or work leads may be too 
long or too small in cross section 

Check load against welder nameplate 
Check duty cycle 

Check terminal voltage while machine is 
loaded; it should not exceed 30 volts on 
small machines or 40 volts on large ma- 
chines when operating at rated current 

Ambient temperature may be too high Make sure that temperature in motor-gen- 
erator recom or housing does not exceed 
100 F and that there is no interference 
with normal ventilation of the machine 

Welding Arc is Loud and Spatters Excessively 

Current setting may be too high Check setting and current output with am- 
meter 

Check polarity 

Polarity may be wrong Try reversing polarity or try an electrode of 
the opposite polarity 

*“Flashing” the field of a generator or exciter is a thed of blishi the residual 
magnetism of the field structure with the proper ——_. to cause the machine to *‘ build- 

ly heavy current through the up,” or generate voltage. It i of 
field windi rily, using an external source oa direct current te supply the power. 
If a low-voltage source, such as a storage battery, is used, the series field of the generator 
should be flashed; if a higher voltage source such as another generator or exciter is used, 
the shunt field should be flashed. 

brushes against the commutator. 
Improper spring pressure may 
lead to commutator wear and ex- 
cessive sparking. Excessive heat- 
ing may have annealed the springs, 
in which case they should be re- 
placed and the cause of heating 
corrected. 

Inspect the commutator for col- 
or and condition. It should be 
clean, smooth, and glossy, with a 
color varying from straw to choc- 
olate brown where the brushes 
ride on it. A bluish or reddish 
color indicates overheating of the 
commutator. Roughness of the 
commutator should be removed by 
sandpapering or stoning. Never 
use emery cloth or an emery stone. 
Use a “fine” stone or number 00 
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sandpaper unless the commutator 
is in bad condition, when the job 
may be started with a “coarse” 
stone and finished with “fine.” 

For this operation, press the 
stone or sandpaper against the 
commutator with moderate pres- 
sure with the motor running, and 
move it back and forth across the 
commutator surface. Use care not 
to come in contact with live parts. 
Be sure to keep the dust out of the 
machine. 

If the commutator is very rough 
as evidenced by pronounced up 
and down vibration of the brush- 
es, the armature should be taken 
out and the commutator turned 
down in a lathe. When this is 
done, it is usually necessary also 

to cut back the insulation between 
the commutator bars slightly. If 
the commutator is found to be 
dirty when the generator is in- 
spected, it should be wiped clean 
with a piece of canvas or other 
cloth that is free from lint. 

Never put oil on the commutator. 
Proper selection of brushes gives 
the commutator all the lubrication 
required to prevent excessive wear 
and to build up a good smooth 
operating glazed surface on the 
copper. The addition of oil re- 
sults in the development of a high 
resistance film which may cause 
undue heating and rough brush 
action. The oil will also have a 
detrimental effect on the internal 
parts of the commutator. 

Transformer Maintenance 

The are welding transformers 
of alternating-current welders re- 
quire a minimum of maintenance, 
but this fact should not be allowed 
to result in neglect. On fan-cooled 
units, fans should be cleaned and 
lubricated about once a year. 
Windings should be blown out at 
least twice a year in very clean 
locations, and more often in dusty 
places. At the time of this peri- 
odic attention, all connections and 
coil supports should be checked 
for tightness. Manual current ad- 
justing mechanisms should be lub- 
ricated often enough to prevent 
stiff operation of the handwheel 
or crank, making sure that a fair- 
ly high melting-point grease is 
uniformly distributed over the full 
length of screws and guides. 

On motor-operated controls, lub- 
rication at more frequent inter- 
vals may be required, as evidenced 
by slowing down of the motor or 
noise from the gearing. This point 
should be checked at least three 
times a year, and more often if 
experience justifies it. 

Abuses of Equipment 

While most welding equipment 
is designed to stand up under un- 
usually adverse operating condi- 
tions, some not infrequent circum- 
stances will cause serious impair- 
ment if not complete interruptions 
of their service. 

One bad practice, for example, 
is that of leaving weather-pro- 
tecting tarpaulins thrown over 
machines in operation, in such a 
way as to interfere with the free 
passage of ventilating air into and 
out of the equipment. Cases are 
known where welders have been 
equipped with canvas flaps perm- 

(Continued on page 54) 



PLANNING FOR INDUSTRIAL 

Lighting Maintenance 

By W. H. Kahler* IFTEEN footcandles or 30 
footcandles; which would you 

take if the cost was the same for 
either? Naturally, you will an- 
swer 30 footcandles, but how, you 
will ask, can I get 30 footcandles 
for the same cost as 15 footcan- 
dles. The answer is briefly ex- 
plained by the following example. 

Not long ago the author was 
called upon to survey the lighting 
in a large plant where the work- 
ers were complaining of poor see- 
ing conditions. It was found that 
the average illumination was 
about 15 footcandles and in some 
locations was as low as 5 foot- 
candles. However, when the light- 
ing equipment had been installed 
a few years before, the average il- 
lumination was 30 footcandles. It 
was soon learned that this drop in 
illumination was an accumulation 
of three causes: 

1. Lamp outages 
2. Dirty luminaires 
3. Lamps of improper voltage 

rating. 

By thorough cleaning and prop- 
er lamping, the original 30 foot- 
candles was obtained. 

Recent surveys indicate that 40 
to 60 per cent depreciation of the 
initial illumination is also com- 
mon in many other plants. The 
main reason for such high depre- 
ciation is due entirely to neglected 
maintenance. Dirty luminaires, 
lamp outages, improper voltage, 
and dirty walls and ceilings, are 
all enemies of adequate lighting. 

These high depreciation factors 
which cause poor, inadequate il- 
lumination may actually be very 
costly to the owners because the 
workers are deprived of the use 
of the illumination for which the 
lighting system was. designed. 
Therefore, they must work under 
lower lighting levels which hinder 
the speed and accuracy of seeing 
and thus reduce the rate of pro- 
duction. 

*Mr. Kahler is lighting engineer for the 
Westinghouse Lighting Divison, Edgewater Park, 
Cleveland, Ohio. 
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This is the second of a series 
of three articles on the servic- 
ing of industrial lighting 
equipment. In this article, Mr. 
Kahler tells how to plan a reg- 
ular cleaning and lamping 
schedule. 

& 

Also, if only half the designed 
footcandles are received on the 
working plane, the cost per foot- 
candle is about doubled. If a 
lighting system is designed to in- 
clude allowance for neglected 
maintenance, a high depreciation 
factor will be used and many more 
luminaires will be required, thus’ 
increasing the initial and operat- 
ing cost. é' 

Consider for example a _ build- 
ing of 10,000 sq. ft. To provide 30 
footcandles in service with an al- 
lowance of 25 per cent for depre- 
ciation, sixty 500-watt units would 
be required. If, however, the ar- 
chitect allowed 50 per cent for de- 

preciation because of anticipated 
poor maintenance, ninety 500-watt 
units would be necessary. This 
represents an increase of 50 per 
cent in the initial and operating 
cost because 50 per cent more 
units are necessary to compensate 
for poor maintenance. In dollars 
and cents, this would mean an ad- 
ditional annual operating cost of 
about $800 for an average plant 
using its lighting about 4,000 
hours per year. Certainly, the 60 
units could be properly and reg- 
ularly maintained for a small frac- 
tion of $800. 

Of course, the architect does not 
have control of the building main- 
tenance, so it is the owner’s re- 
sponsibility to set up a mainten- 
ance schedule that is practical and ~ 
that will enable the lighting sys- 
tem to provide the actually de- 
signed footcandle values in serv- 
ice. 

Individual Responsibility 

A number of plants realizing the 
importance of maintenance have 
set up regular schedules for serv- 

MAZDA LAMP REPLACEMENT RATES 
(BASED ON THEORETICAL MORTALITY CURVES) 
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Fig. 1. This Mazda lamp replacement rate curve will be of value in 
estimating the probable number of lamp replacements per month for a 
new installation. Note that few replacements will be required for the 
first few hundred hours and that this rate increases and reaches a peak 
at 100 per cent of average lamp life. Eventually the rate levels off to the 

normal calculated value. 
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icing the lighting and they find 
that such schedules are relatively 
inexpensive to keep up after a sys- 
tematic scheme is worked out. 

First, it is important that com- 
plete responsibility for taking care 
of the lighting system be given to 
one supervisor. In some plants, 
lighting has been a responsibility 
of each department head and he 
naturally considers lighting a sec- 
ondary item because his main job 
is to get out production, not to 
relamp and clean fixtures. As a 
result, lighting is neglected. 
Where all lighting is under the 
responsibility of one man, a light- 
ing maintenance crew can be 
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Fig. 3. A few per cent drop in 
voltage will cause a considerable 
drop in light output. The reduc- 
tion in light output is most pro- 
nounced in the case of filament 
and mercury lamps but is consid- 
erable also for fluorescent lamps. 
These charts show per cent of rated 
light output at 100, 97, 93 and 90 

per cent of rated voltage. 
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Fig. 2. Mazda lamp mortality curves. These curves indicate the per- 
centage of lamps that will be burning at the end of any given period 
measured in per cent of average lamp life. It is especially useful in 

planning group replacements, 

trained to do cleaning and relamp- 
ing on a regular predetermined 
schedule for the entire plant. 

There are five fundamental re- 
quirements to a well planned main- 
tenance schedule: 

1. Provide easy access to all 
luminaires. 

2. Clean luminaires regularly. 
3. Replace lamp outages prompt- 

ly. 
4. Paint walls and ceiling light 

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

inaires. 

Providing Easy Access—This is 
an obvious requirement which 
needs little explanation. Details 
as to how easy access can be pro- 
vided in industrial plants were 
given in the first article of this 
series published in the July issue. 

Cleaning Schedule—To establish 
a well organized cleaning sched- 
ule, the lighting supervisor should 
first obtain a complete inventory 
of the number, type and wattage 
of luminaires in each department. 
This information will enable him 
to estimate the approximate time 
required to clean the lights in each 
department. Table I gives the 
time values that were established 
by one large manufacturer for 
cleaning common types of lumin- 
aires. Although these are accur- 
ate values for one particular plant, 
they should only be used for es- 
timating in other plants because 
time values will vary somewhat 
due to different labor methods and 

ELECTRICAL SOUTH for AUGUST, 1942 

different types of lighting equip- 
ment. 

Next, the approximate frequency 
of cleaning should be determined. 
To do this, make periodic footcan- 
dle tests until the illumination has 
dropped 15 to 20 per cent, The 
time elapse for the 15 to 20 per 
approximate length of time be- 
tween cleaning. From this infor- 
mation, the lighting supervisor can 
determine just how often it will 
be necessary to clean the lighting 
in various departments. Cleaning 
every 2, 3, 4, or 6 months works 
conveniently into a complete 12 
month schedule. 

If the installation is new and is 
being checked for rate of depre- 
ciation for the first time, allow 
for an additional 10 to 12 per cent 
drop in illumination for lamp de- 
preciation. 

Table II illustrates a_ typical 
schedule such as could be set up 
for an industrial plant. Note that 
some departments are cleaned oft- 
ener than others because the rate 
of depreciation was found to be 
higher in certain locations. 

Methods of Cleaning—Lighting 
fixtures should be washed, not 
just wiped off with a dry cloth. 
Dry wiping only removes part of 
the dirt and may damage the ré- 
flector because gritty dirt may 
scratch the surface. Tests have 
shown that 10 to 15 per cent more 
efficiency can be obtained when 
reflectors are thoroughly washed 
than when they are just dry wiped: 

Porcelain enameled or baked 

1 



EE —————————————————————————EeEeeeee 

Table I—Time Values** 

for Cleaning Industrial Lighting Equipment 

Luminaire Means of Access Man Hours 
to Luminaire Per Unit* 

RLM Dome Reflecor 100- 200 Watt 6’ step ladder 115 
4 100- 200 Watt 8-12’ step ladder 125 
si 100- 200 Watt 18-22’ step ladder .136 
es 750-1500 Watt Low cranes .250 
i 750-1500 Watt High’ cranes -263 

Aluminum High Bay Reflector 26’ extension ladder .350 
id Low crane .330 
sd High crane .345 

Mirrored Glass High Bay Reflector 26’ extension ladder .380 
- High crane .340 

Glassteel Diffuser 150- 200 Watt 8-12’ step ladder .312 
ee 150- 200 Watt 18’ ladder .312 
” 150- 200 Watt 18’ ladder congested area 312 
ay 150- 200 Watt Step ladder in office bldg. .275 
i 300- 500 Watt ™ 275 
” 300- 500 Watt 18’ ladder—congested area  .330 
sig 750-1000 Watt Step ladder in office bldg. .275 
be 750-1000 Watt 18’ ladder—congested area .450 

Mercury-Inc. Combination Unit Extension ladder .500 
Ine. Enclosing Globe 100-150 Watt 12’ step ladder .165 

i 200-300 Watt 12’ step ladder .190 
Incandescent Indirect 500 Watt 8-12’ step ladder .235 

+RLM Fluorescent 2 lamp, 40 Watt 
+RLM Fluorescent 2 lamp, 40 Watt 

” 

6’ step lad., 10’ m’nting ht. .120 
12’ step lad., 14’ mnting ht. .160 
12’ step ladder .420 

Fluor. Glass Encl., 2 lamp, 40 Watt 8’ step ladder in offices .480 

+Reflector wiped off only, all other items thoroughly cleaned. 
* Using a two-man crew. 
** Taken from time studies made at the East Pittsburgh Works, Westing- 

inghouse Electric & Manufacturing Company. 
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enamel finishes or glassware 
should be cleaned with a mild soap 
and warm water and rinsed with 
clean warm water. Aluminum re- 
flectors should be cleaned in a 
similar manner, but avoid the use 
of strong alkaline or acid clean- 
ing agents. If encrusted dirt is 
allowed to accumulate on lumin- 
aire, clean with Dreft and pumice, 
Bon Ami, fine steel wool and soap, 
or liquid wax emulsion. 
Relamping—There are two me- 

thods of relamping: (1) individual 
replacement and, (2) group re- 
placement. The first is more prac- 
tical where luminaires are easy 
to reach and the labor cost of in- 
dividual relamping is low. 

To minimize footcandle drop 
due to lamp outages, the buildings 
should be continually patrolled so 
that each area is covered every 
few days by the “lamp changers.” 
If a patrol system is not used, 
lamp replacements may be neg- 
lected and illumination can drop 
20 to 30 per cent in a short time. 

With very large installations, 
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the number of replacements re- 
quired per month, or the replace- 
ment rate, should be estimated 
when the maintenance program is 
planned so that sufficient help 
and lamps are available. The av- 
erage number of replacements per 
month may be computed by mul- 
tiplying the number of lamps by 
the average operating hours per 
month and dividing this product 
by the rated lamp life. The rated 
lamp life may be obtained from 
standard price schedules publish- 
ed by manufacturers. 

However, with the first group 
of lamps in a new installation, 
there will be relatively few re- 
placements for the first few hun- 
dred hours, but the rate will grad- 
ually increase until at 100 per 
cent life, the replacements will be 
almost twice the normal rate. This 
is shown by the Replacement Rate 
Curve, Figure 1. Also, at 200 per 
cent life, the replacement rate is 
about 20 or 30 per cent above 
normal. After the second set of 
lamps have been replaced, the 

rate levels off to the normal cal- 
culated value. 
Where the luminaires are in 

hard-to-reach locations and spe- 
cial facilities are required for ac- 
cess, a group replacement plan 
may prove to be more satisfac- 
tory than individual replacements. 
With this plan, the complete set 
of lamps are replaced when they 
have burned 70 or 80 per cent of 
their rated life. A few lamps will, 
of course, fail before the 70 or 
80 per cent time as shown by 
Figure 2, but these can be re- 
placed at relatively low cost be- 
cause only a few lamps will be 
involved. 

For example, if group replace- 
ment is made at 80 per cent life 
on a fluorescent installation, 
there would have been only 20 
per cent failures before 80 per 
cent life was reached. If the 
group replacement was made at 
70 per cent life, there would have 
been only 10 per cent failures 
prior to the 70 per cent date. 

The actual mechanics of set- 
ting-up a group replacement plan 
involves a careful study of each 
individual case by a lighting en- 
gineer and detailed explanation of 
this procedure is beyond the scope 
of this paper. 

Painting Versus Footcandles— 
The fourth enemy of high foot- 
candles is dirty surroundings. 
Walls and ceilings reflect and ab- 
sorb light in proportion to their 
reflection factors. Therefore, with 

Fig. 4. Luminaires with removable 
reflectors facilitate thorough clean- 
ing on the floor at minimum cost. 
Note the difference between the 
clean and unclean portion of the 

reflector surface. 
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| Table Il—Cleaning Schedule for a Typical Manufacturing Plant 

January \February| March | April May June, July ; August | September | October ,; November | December 
General General General 
Office Office Office 

Machine Assem- Ma- Assembly Machine Assembly 
Shop bly chine Section Shop Section 

Sec- Shop 
tion 

Ware- Ware- 
house house 
Ship- Ship- 

oe ping ping 
Foundry Found- Found- Foundry 

ry - ry 
Power Power Power 

> Ls House i House House 
Chemical Yard | Chemical Yard Chemical Yard 
Dept. Light-| Dept. Lighting Dept. Lights 

ing Chemical 
Dept. 

high reflectivity surfaces, maxi- 
mum light will be reflected which 
will contribute toward increasing 
the general illumination level. For 
example, in a room 20 feet wide 
equipped with 300-watt industrial 
diffusers at 12-foot mounting 
height, the illumination will be 
about 23 per cent higher with 
light walls than with dark walls. 
High reflectivity of walls is par- 
ticularly effective in increasing 
the illumination along the wall 
which is necessary to fully utilize 
all work space. 

Light surroundings are helpful 
in reducing the harsh contrast 
between bright light sources and 
their backgrounds, thus minimiz- 
ing direct glare. Also light walls 

Fig. 5. Lamps as well as reflectors 
must be thoroughly cleaned with 

soap and water. 
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will increase the diffusion of 
light which tends to minimize 
shadows. ‘ 

Most new plants are now fin- 
ished properly, but often it is for- 
gotten that surfaces get dirty and 
reflectivity drops. Therefore, it 
is important to clean or repaint 
regularly to maintain the original 
illumination and comfortable see- 
ing conditions. 

Voltage Regulation—The fifth 
factor in controlling the lighting 
maintenance is to be certain of 
proper voltage at the luminaires 
when all equipment is in opera- 
tion. A few per cent drop in volt- 
age will cause a considerable drop 
in light output as shown in Figure 
38. For example, with filament 
lamps, a 3 per cent voltage drop 
means a 10 per cent drop in light 
output and a 10 per cent drop 
means 80 per cent drop in light. 
The effect of voltage drop on 
mercury lamps is about the same 
as for filament lamps. With flu- 
orescent lamps, however, a 3 per 
cent voltage drop only means 4 
per cent drop in light output and 
a 10 per cent voltage drop results 
in only 14 per cent illumination 
drop. 

Therefore, to maintain maximum 
illumination, the lighting super- 
visor should be sure that lumin- 
aires are being supplied with the 
proper line voltage. 
A low line-voltage condition 

should be corrected and one or 
more of the following general me- 
thods may be used to improve low 
voltage at minimum cost: 

1.Change taps on distribution 
transformers. 

2. Rearrange circuits to balance 
load. 

3. Install booster transformers. 

4.Split circuits and install a 
third wire to serve as a neu- 
tral, 

In addition to these general me- 
thods of correction where low volt- 
age exists, there are certain types 
that can be taken depending upon 
the lighting source in use. 

Filament lamps are available for 
105, 110, 115, 120 and 125 volt 
circuits. Therefore, filament 
lamps with a rating closest to the 
normal line voltage can be ob- 
tained if line voltage is between 
105 and 125 volts. 
Mercury lamp transformers are 

furnished with taps which can be 
selected according to the line volt- 
age within certain limits. 

Fluorescent lamp ballasts are 
designed for 118, 208 or 236 volts, 
but will operate satisfactorily 
from line voltages that vary plus 
or minus 7 per cent from the de- 
sign value. Of course, light out- 
put will change with voltage but 
the variation will not be as great 
as with filament lamps, as shown 
on Figure 3. 

Maintenance to Save Vital Material 

Many plants can increase their 
illumination level by 50 to 100 per 
cent just by the use of a little 
soap and water and proper lamp- 
ing. Of course, plants that were 
poorly lighted originally cannot 
expect perfect lighting without ad- 
ditional equipment, but many fac- 
tories that have properly designed 
lighting have poor illumination 
just because of neglected main- 
tenance. With the present scarc- 
ity of materials, it is more import- 
ant than ever before to keep light- 
ing up to par by regular mainten- 
ance to utilize existing equipment 
to the fullest extent. 

13 



or the Kastern Coast 

Electrical features of Plantation Pipe Line’s longest line, 

| extending more than 1,250 miles, from Baton Rouge, La., to 

| Greensboro, N. C., are described here in considerable detail. 

LANTATION Pipe Line Com- 
pany’s new 1,254 mile pipe 

to Greensboro, N. C., is the largest 
line system from Baton Rouge, La., 
ever built for the handling of re- 
fined petroleum products and is 
the largest all - electric - powered 
line in existence, First full-length 
delivery was made early in Febru- 
ary, 1942 and immediately the line 
became an important factor in the 
transportation of gasoline and 
fuel oils to a large area in the 
Southeastern states. 

General Operating Conditions 

Statements made regarding the 
capacities, pressures, and horse- 

powers, both for present operation 
and future installation possibil- 
ities, do not necessarily represent 
actual conditions, but do indicate 
the general principles involved. 

*Adapted from a paper presented before the 
summer convention of the American Institute 
of Electrical Engineers, in Chicago, June 21, 
1942. Mr. Britton is chief engineer of the 
Plantation Pipe Line, and Mr. Hyde is industry 
engineer with Westinghouse Electric and Mfg. Co. 
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By M. A. Hyde* and 

H. B. Britton* 

The system comprises an un- 
loading dock at Baton Rouge, La., 
with a short line of four parallel 
12-inch pipes to a storage tank 
farm and the initial station of 
the pipe line proper, a section of 
12-inch line, followed by a section 
of 10-inch line, terminating at 
Greensboro, N. C. Four branch 
lines serve areas to the north and 
south of the main line. The tank- 
age at Baton Rouge, La., Main 
Line Station is used to store in- 
coming shipments, and to make 

up pipe line shipments (known as 
tenders) according to the system 
schedule. Smaller storage facil- 
ities are located at the branch 
line origins. 
Approximately 30 delivery ter- 

minals are situated at various 
points along the system, each with 
facilities for handling several 
products. The handling of mul- 
tiple products to 30 delivery points 
creates a scheduling and dis- 
patching problem probably far 
more complex than on any exist- 
ing line. 

Pipe Line Capacity 

The capacity of the line as initi- 
ally equipped is 60,000 barrels per 
day of gasoline through the 12- 
inch section and 42,000 barrels per 

(Left) Fig. 1. Pump room of typ- 
ical main-line station on Plantation 
Pipe Line system. (Below) Fig. 2. 
Control desk, gauge board, teletype 
and telephone facilities, and panel 
for incoming line, motor starters 
and low-voltage power distribution, 

in a typical two-unit station. 
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day through the 10-inch section. 
This requires two 600 horsepower 
motor driven main-line pumps for 
each of the seven stations on the 
12-inch line, and two 450 horse- 
power units on each of the seven 
stations on the 10-inch line. Each 
of three branch lines is served by 
a single 150 horsepower unit. A 
450 horsepower unit is required at 
the origin of the fourth branch 
line, plus an additional booster 
station requiring a single 450 
horsepower unit. The unloading 
station at Baton Rouge dock con- 
tains five 600 horsepower units, 
providing ample capacity for rap- 
idly unloading two tankers sim- 
ultaneously. The initial main- 
line station at Baton Rouge Tank 
Farm contains a complete spare 
pump unit to insure the avail- 
ability of two units at all times. 
The system comprises 16 stations 
with a total of 39 centrifugal 
pumping units exclusive of tank- 
age pumps and auxiliary pumps. 

Provisions for Future Capacity 

The present installation is de- 
signed as a long-term project to 
cover the commercial needs of the 
territory served and to operate 
economically on that basis. At 
the same time provision is made 
for possible future operation at 
increased capacity. 

All stations on the main line are 
arranged for future changeover to 
higher capacity by initially in- 
stalling pumps of such design that 
new impellers can be readily sub- 
stituted, and motors designed for 
ultimate operation at the increas- 
ed horsepower. These motors are 
of the totally enclosed fan-cooled 
type, and in order to secure effi- 
cient operation of the 12-inch line 
motors at 600 horsepower, they are 
equipped initially with a venti- 
lating fan designed to deliver only 
the amount of ventilating air re- 
quired by the motor operating at 
this capacity; when the change- 

Fig. 3. (Top) Outdoor substation for 
pumping station serving one main and 
two branch lines. The 44 kv to 2.3 
kv transformer bank consists of three 

833 kva units. 
Fig. 4. (Middle) Schematic diagram 
of electric power circuits for pump- 
ing station serving main and two 

branch lines. 
Fig. 5. (Bottom) Control desk set 
into vapor-tight wire-glass partition, 
through which the pump room is 

clearly visible. 
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over to 900 horsepower is made, no 
electrical or mechanical changes 
are involved except replacement 
of this one fan on the front shaft 
extension. Similarly, on the 10- 
inch section of the line, motors of 
ultimate 600 horsepower capacity 
are installed with initial fan ca- 
pacity for operation at 450 horse- 
power. The motor control and 
power supply equipment in all the 
main-line booster stations are de- 
signed for operation at the ulti- 
mate ratings. 

Operating Flexibility 

All motors 75 horsepower and 
above are 2300 volt. All motors 
above 150 horsepower are 3600 
rpm. All motors 450 horsepower 
and above are mechanically inter- 
changeable, simplifying the prob- 
lem of spare equipment, because 
a spare motor of 600/900 horse- 
power design can be installed on 
any line pump unit in the system 
except the 150 horsepower branch 
line units. This feature also pro- 
vides maximum utility of the 
equipment under unpredictable fu- 
ture alterations due to changed 
operating conditions. 

While the line is designed for 
a certain rated capacity, consid- 
eration must be given also to its 
flexible and economical operation 
at reduced throughputs. Contra- 
ry to practice on lines handling 
one uniform type of tender, the 
throughput of this must be held 
above a certain minimum rate, to 
prevent excessive contamination 
between adjoining tenders pass- 
ing through the line. Between this 
rate and the full capacity of the 
line it is desirable from the stand- 
point of power consumption, to 
operate at a rate as low as will 
suffice to meet the transportation 
schedules. 

Motors of the constant speed 
type are preferred because of their 
simplicity, and their adaptability 
to construction suitable for haz- 
ardous atmospheres. Installation 
of two units per station, operated 
at constant speed, with the pumps 
connected in series, provides the 
required degree of flexibility. 
With this arrangement, and with 
all stations along the line having 
piping installed to permit by-pass- 
ing any unused unit or station, 
changes in throughput in steps 
of a few per cent can be made 
by operating 2, 1 or 0 units in 
properly selected stations. 

With the station locations de- 
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termined solely by the hydraulics 
of the line and, therefore, without 
regard to existing power facilities, 
it was necessary to consider care- 
fully the method of starting the 
units, from the standpoint of volt- 
age conditions on the electric 
service. 

Most stations contain two main 
pumps comprising 95 per cent of 
the station load. From the stand- 
point of starting conditions the 
12-inch line motors are 900 horse- 
power, and the 10-inch line motors 
600 horsepower. The motors are 
of low starting torque design in 
order to minimize rotor resistance 
and attain high operating effi- 
ciency, important in view of the 
high load factor at which the sys- 
tem will operate. To minimize 
current peaks during starting, mo- 
tor starters for all units 450 horse- 
power and above are of the auto- 
transformer type, with closed-cir- 
cuit transition. During the brief 
interval when the motor is trans- 
ferred to full voltage with its ter- 
minals still connected to the start- 
ing tap, a reactor is inserted be- 
tween the auto-transformer tap 
and the motor to limit the cur- 
rent in the auto transformer cir- 
cuit. By suitable control this re- 
actor also providés an additional 
reduced voltage starting step 
when power is first applied to 
the motor. 

Design for Hazardous Product 

Safety problems introduced by 
the handling of petroleum hydro- 
carbon products of volatile and in- 
flammable nature required special 
consideration throughout the de- 
sign of the stations. 

The areas subject to the occur- 
rence of hazardous atmospheres 
(Class I Group D as defined in 
the National Electrical Code) are 
the pump room and adjoining pip- 
ing platform. The pump room con- 
tains the pumps with associated 
valves, hydraulic control devices 
and piping. On the piping plat- 
form are situated the incoming 
and outgoing line piping and all 
necessary station and auxiliary 
piping with associated scraper 
traps, strainers, filters, valves, a 
sump tank with motor-driven 
pump for its service, and in many 
stations pressure reducing valves 
and fluid meter and meter cali- 
bration facilities for delivery of 
product from the line to the dis- 
tribution terminals. 

All electric motors, control, sig- 
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nal devices, motor operated valves, 
lighting fixtures, and wiring in- 
stallation in this area are specific- 
ally designed for service in Class 
I Group D hazardous atmospheres. 
The 600/900 horsepower motors 

on the 12-inch line pumps are be- 
lieved to be the largest, explosion- 
resisting motors ever built. At- 
tainment of this rating in a rela- 
tively compact construction — an 
important consideration in explos- 
ion-resisting design—is accomp- 
lished by the circulation of large 
volumes of cooling air through the 
motor frame and by the use of 
Class B insulation with the motor 
rating based on 75° C. rise. All 
main-line pump motors have sleeve 
bearings, oil ring lubricated and 
cooled by air blast from the mo- 
tor ventilating fan. These bear- 
ings require no oil circulating sys- 
tem, consequently each motor is 
an entirely self-contained unit 
without external accessories. 

Control apparatus is of dead- 
front construction. With appropri- 
ate measures taken for safety, ex- 
perience in products pipe-line op- 
eration indicates that provision of 
a non-hazardous location, and in- 
stallation therein of switchgear 
and control apparatus of open de- 
sign, is preferable to the use of 
special forms of switchgear and 
control in explosion-resisting or 
oil-immersed enclosures designed 
for Class I Group D location. This 
is true from both cost and oper- 
ating standpoints. The import- 
ance of accessibility hardly can 
ibe overemphasized; since the sev- 
eral stations on a pipe line oper- 
ate in series and interdependently, 
it is imperative that during oper- 
ation’ of the line any inspection 
and maintenance work on electri- 
cal equipment be performed with- 
out shutdown, or in emergency 
with the very minimum of shut- 
down time, 

To provide for safely shutting 
down the station in case the con- 
trol room should become hazard- 
ous due to an equipment failure, 
an explosion-resisting “emergen- 
cy” pushbutton is mounted on the 
control desk continguous to the 
gauge board. By pushing this but- 
ton, the attendant will trip the cir- 
cuit breaker at the origin of the 
incoming power feeder. 

This breaker, normally con- 
trolled from the incoming line 
panel in the station, is located at 
the transformer substation ap- 

(Continued on page 22) 



Eliminating 

AMOUFLAGE speeds vic- 
tory on the battlefront but 

it proves to be one of the worst 
enemies of industrial production. 
All too often insufficient lighting, 
the dull green and black of grease 
covered machinery and dark walls 
and floor, blend into a solid, dark 
mass which camouflages details 
of the machine tools. Contrasts 
are lacking, eyes are strained, and 
hands are slowed down. 

“Machine Camouflage” 

By Donald L. Moore 

To eliminate this “industrial 
camouflage,” there has been de- 
veloped a new science of “three- 
dimensional seeing” which covers 
the application of the right com- 
bination of color and light to ma- 
chine tools to produce greater vis- 
ibility. This new science is cred- 
ited largely to Arthur A. Brain- 
erd, director of lighting service, 

of the Philadelphia Electric Com- 
pany, and Matt Denning, of the 
E. I. du Pont de Nemours Com- 
pany. Practical applications of 
their “three-dimensional seeing” 
are numerous. A number of in- 
stallations in Georgia industrial 
plants are shown in the accom- 
panying illustrations. 

The new science of three-dimen- 
sional seeing was first announced 
publicly in a paper presented by 

(Upper left.) The Georgia Power Company advocates the 
painting of machinery for three-dimensional seeing, and it 
practices what it preaches. For example, note the way this 
drill press in the Company’s garage in Augusta is painted 
in contrasting colors that increase visibility of work at 

the machine. 
(Upper right.) Superintendent K. L. Steinek and Ma- 
chinist H. Lotz, of the Planters Cotton Oil Company, in 
Augusta, listen to the explanation of Georgia Power’s 
Gardner Weigle, lighting engineer, as to why this shaper 
can be operated faster and more safely now that it has been 
painted for three-dimensional seeing. All machines in the 
shop of this company have been brightened similarly for 

speedier, safer use. 
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(Lower left.) Joe Browder, Georgia Power Company light- 
ing engineer, discusses the science of three-dimensional 
seeing with Claude Hatcher, mechanic at the Moultrie 
Cotton Mill. The small lathe was painted spotlight buff 
and horizon gray to increase visibility for its operators. 

(Lower right.) The difference in appeal and visibility 
between a drab gray lathe and one painted according td 
the science of three-dimensional seeing is easily seen in 
this picture. At his newly painted lathe, Machinist J. G. 
Bennett finds it easier to see the work and to finish it more 
quickly. No wonder that 31 other machines in the shop of 
the Taylor Iron Works, in Macon, were also painted for 

this greater visibility. 
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Heretofore, even “home-made” 
machines were painted drab, poor 
contrasty colors. But when Super- 
intendent H. R. Mason, of the 
Taylor Iron Works, in Macon, fin- 
ished this super-balanced cut-off 
machine, he dressed it up in spot- 
light buff and horizon gray—the 
colors that provide three-dimen- 

sional seeing! 

Messrs. Brainerd and Denning at 
the thirty-fifth annual convention 
of the Illuminating Engineering 
Society, in Atlanta, last fall. 

Since then, foremen and super- 
intendents of machine shops and 
factories have found that the 
painting of their machinery for 
three-dimensional seeing has re- 
sulted in increased production, re- 
duced accident hazards, better 
working conditions, and improved 
labor relations. At the same time, 
introduction of the new color 
science has proved an effective 
entree and selling tool for utility 
lighting engineers. 

Development of the science of 
three-dimensional seeing grew out 
of an attempt to increase the vis- 
ibility for workers in factories, 
especially those doing critical see- 
ing tasks at machines. As the co- 
authors pointed out to the LES. 
audience: “In the average factory, 
we have a more or less white ceil- 
ing, and all too often the walls 
are also white even down to the 
floor. Machines are most fre- 
quently green, deep gray, or black, 
affording almost no color or 
brightness contrast to the material 
under fabrication. In such sur- 
roundings, piling on high-level 
lighting does not produce the ex- 
pected improvement in seeing. It 
is a great example of camouflage.” 

Investigation by the men re- 
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vealed that the actual locations 
of the working areas of machines 
for tool and die-making, etc., are 
obscured by the overall traditional 
gray paint just as the piano keys 
would be made indistinguishable 
if the keyboard were finished in 
the same color as the walnut or 
mahogany background. Obvious- 
ly, such a condition makes for low- 
ered efficiency through difficult 
seeing. 

So Messrs. Brainerd and Den- 
ning began experimenting with the 
painting of the working areas and 
other parts of machinery in con- 
trasting colors of different tones. 
Successive experiments were made 
with light green, yellow, alumi- 
num, light blue and buff, all of 
which gave more brilliancy than 
the old gray paint. 

Photometric measurements of 
the light reflected by the differ- 
ent colors revealed that buff was 
best, closely followed by light 
gray, aluminum, and then green. 
At this point, according to a du- 
Pont booklet explaining the re- 
search project, “seeing conditions” 
had been improved by creating a 
contrast in color and »brightness 
between the work and the back- 
ground. Going a step farther, the 
working area was seperated from 
the mass of the ma é-by using 
a light color near the tool area 
and a darker shade for the re- 
mainder of the machine. A med- 
ium gray body color with buff 
around the working areas (both 
semi-gloss, washable colors) 
proved to be the best color treat- 
ment. 

“In addition to providing more 
light and better seeing conditions 
at the actual working surface, this 
combination attracts the eye in- 
stantly and clearly ‘spotlights’ the 
exact location of the danger point. 
The action is positive without be- 
ing too sharp or abrupt to be un- 
comfortable and produces a three- 
dimensional seeing effect. 

Times Studies Support Theory 

“A series of time studies was 
also conducted on a standardized 
task to ascertain the effect of the 
various colors upon actual oper- 
ating efficiency. Tests were made 
under both mercury and incandes- 
cent light for each color. Reac- 
tions of operators after a week’s 
experience were then recorded and 
computed. The winning combina- 
tion in these careful studies was 
buff for the working area and 
medium gray for the body of the 

machine —the same combination 
which, under controlled tests, 
proved to have the best reflecting 
qualities. 

“During the eight weeks of the 
test, a psychological survey was 
conducted among the 15 machine 
operators to determine their per- 
sonal reactions to the various col- 
ors being tested. The results were 
weighed with the other factors of 
color contrast, light reflective fac- 
tors, and required operating time. 
By this thorough method, the 
three-dimensional colors scoring 
the highest on all four counts were 
buff and medium gray. 

Results of Experimental Study 

“It was found (1) that the soft 
contrasts created by the combina- 
tion were easier on the eye than 
abrupt changes in brightness; (2) 
that these colors were best in re- 
flective qualities; (3) that oper- 
ating time was faster and more 
efficient because the lighter tool 
area concentrated attention on the 

‘work and highlighted danger 
points; and (4) that workers re- 
acted more favorably to the pleas- 
ing buff and gray combination 
than to the other colors tested. 

“The chief feature of this color 
treatment is the three-dimensional 
effect secured by controlled color 
contrast. The work in machines 
so treated stands out sharply in 
stereoscopic clearness that can- 
not be achieved by brightness con- 
trasts alone.” 

Following discovery of the ad- 
vantages of three-dimensional 
painting as applied to machinery, 
the paint technicians and lighting 
engineers turned their efforts to a 
study of wall and ceiling colors. 
Eager to place the paint-treated 
machinery in appropriate sur- 
roundings and to extend further 
the benefits of easier seeing in 
shops and factories, the research- 
ers sought out the colors for walls 
and ceilings that would give the 
most pleasant, non-distracting ef- 
fect and at the same time steal the 
least amount of light. 

Light-colored paint on drab 
walls proved the best solution for 
this phase of the problem, and 
light ceilings decreased the “lost- 
light” problem to a minimum. It 
was found that “white ceilings 
and walls reflect the maximum of 
light. But, in some cases, light 
colors are preferred to white even 
at a sacrifice of lighting efficien- 
cy. Generally speaking, low-ceil- 

(Continued on page 52) 

ELECTRICAL SOUTH for AUGUST, 1942 



Mass-Produection Methods 

Used on Wiring Project 

OME TIME ago the Navy De- 
partment awarded contract to 

Satchwell & Joseph Electric Com- 
pany, of Jacksonville, Fla., for 
wiring a low-cost housing project 
consisting of 450 apartment units 
at Jacksonville’s Naval Air Station. 
Tommy Satchwell of the electrical 

contracting company says time was 
the most important factor so he 
streamlined his installation proce- 
dure in a very satisfactory manner. 
Although the apartment units were 
located at four different sites sev- 
eral miles apart, the job was com- 
pleted in about 60 working days 
without having to call in additional 
crews of men. 

Three hundred of the units were 
at Cecil Field, 50 at Green Cove 
located at the Air Station, 50 at 
Springs and 50 at Banana River, 
all of which are auxiliary fields of 
the main station. 

An interesting part of the wiring 
procedure is the fact that the con- 
tractor did the entire job with non- 
metallic sheathed cable in an effort 
to conserve materials and keep the 
cost of the job at the lowest pos- 
sible figure. In substituting the 
non-metallic cable in lieu of strict 
Navy specifications calling for 
galvanized conduit and a very high 
grade of insulated wire, thousands 
of dollars were saved in addition to 
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the time required in securing mate- 
rials. The Navy voluntarily waived 
the specifications after the problem 
was explained by the contractor. 

It is pointed out that the low cost 
housing project is classified as tem- 
porary housing. Had this been con- 
crete or any type of permanent 
housing or construction, the Navy 
specifications would have been fol- 
lowed. 

Fused load centers and tumbler 
type switches were used exclusive- 
ly. The outlet boxes were specif- 
ically designed for use with wall- 
board exteriors. 

Brass and copper lighting fix- 
tures were used in all of the 450 
units. These were of the modern 
type designed for maximum light 
output with the least wattage. 
Number 14 wire was_ used 

throughout in the branch lighting 
circuits and No. 12 in the appliance 
circuits. This was a slight devia- 
tion from Navy specifications, but 
again No. 14 was used in an effort 
to keep the cost at a minimum. Each 
unit was wired for electric range, 
refrigerator, water heater and cir- 
culating type of 
oil heater. Each 
building in the 
group of 450 is 
identical and the 
electric wiring 

arrangement was simplified. Each 
building contained a three-bedroom 
unit and a one-bedroom unit or two 
two-bedroom units. There were 
three plans for interior wiring and 
they were respectively identical. 

Since speed was the watchword, 
Satchwell worked out a plan which 
turned out to be a complete success 
from the standpoint of efficiency. 

Each phase of the job was han- 
dled separately and was handled by 
a crew of men especially trained and 
previously instructed for the par- 
ticular installations. Before the job 
was started the contractor had 
worked out a detailed plan for his 
men and specific requirements in 
the various stages of progress. 
A crew of men was detailed to 

set boxes until this was completed. 
“The second crew pulled in wire and 
made joints. The third crew set the 
load centers and ran cables for all 
range outlets. The fourth crew in- 
stalled switches, receptacles and 
plates. The fifth crew hung light- 
ing fixtures. 

When the job was finally com- 
pleted it was tested in every con- 
ceivable manner to make sure the 
entire system was in perfect work- 
ing order before it was turned over 
to the Navy Department for accept- 
ance. 

Built for civilian workers and en- 
listed men with families the hous- 
ing project offers a maximum in 
comfort and efficiency. 



Industrial Wiring Practice 

Part 8—War production in many plants requires in- 

creased electric circuit capacity. The ‘“‘thin-wall’’ 

wires may be of great value in such installations. 

HE INTRODUCTION of thin 
wall wiring has given to the 

electrical contractor and engineer 
a valuable material to remedy the 
ills and to rectify the errors in 
many of our older wiring install- 
ations. In the 1940 Code four dis- 
tinct types of wires are described 
and made available for installa- 
tion. These were fully described 
in an earlier article but will be 
briefly reviewed here. 

Type RPT has a performance 
grade of rubber capable of being 
operated at a maximum tempera- 
ture of 60° C. (140° F.). Its rub- 
ber wall thickness is 1/64-inch 
less than the old Code standard 
rubber covered wire. It is recog- 
nized in sizes No. 14, 12, and 10. 

Type RHT is similar to RPT but 
can be operated at a maximum 
temperature of 75° C. (167° F.). 
It is made in sizes No. 14, 12, 10, 
and 8. 
A third type of rubber has been 

introduced for the first time as 
an insulator for general wiring, 
Type RU. This is an unmilled, 
grainless latex having a 90% rub- 
ber content. The thickness of this 
rubber wall is .018 inches or a lit- 

By B. Z. Segall 

tle more than 1/64 of an inch. 
This wire is made in sizes No. 
14, 12, and 10. 

All three of these wires require 
an outer braid covering to pro- 
tect the rubber insulation. These 
braids are treated to be moisture 
resistant and flame retardant. 
The Type RU will have the small- 
est overall diameter of the three 
types due to its thinner wall of 
insulation. 
A fourth type, known as SN, 

is another new type of wire in- 
sulation for general wiring prac- 
tice. This is a pure synthetic ma- 
terial applied directly to the wire 
without any supplementary braids, 
etc. It is made under various 
trade names and a more or less 
complete list was shown in a 
previous article. The wall thick- 
nesses vary since this wire is 
made in all sizes from No. 14 to 
4/0, inclusive. Sizes No. 14, 12, 
10, and 8 have 1/64-inch less wall 
thickness than the old Code rub- 
ber wire. The other sizes have 
the same thickness. However, 
there is no overall braid covering 

on these wires so that the net over- 
all diameter is less than the com- 
parable wire sizes with standard 
rubber insulation. In sizes No. 
14, 12, and 10, its overall diameter 
is practically the same as the 
Type RU diameter. Its maximum 
operating temperature is 60° C. 
(140° F.). 
Type RPT, RU, SN wire are to 

be used for rewiring installations 
only. All new work or new ex- 
tensions to existing wiring sys- 
tems has to be made with stand- 
ard grades of wiring or with the 
Type RHT thin-wall wire. It 
should be emphasized that Type 
RHT is the only grade of thin- 
wall wire approved both for new 
work and rewiring. 

Table 6 of the Code shows the 
number of conductors which can 
be placed within an existing con- 
duit if rewiring is to be expedited 
with Type RPT or RHT wire. For 
example, nine No. 14 wires may be 
extended in a 3/4-inch conduit. 
Standard diameter wires will re- 
quire a l-inch conduit. The prac- 
tical value of this can be shown 
by an illustrative example. Figure 
22 shows a simple layout for an 

Figs. 22 and 23. These “before and after” rewiring diagrams illustrate the importance of the thin- 

wall wires, such as types SN, RU, RHT and RPT for modernizing existing installations, 

ELECTRICAL SOUTH for AUGUST, 1942 20 

So oc el tt fO f® St TA ND ot OTD eS Of} 



CONDUIT OR TUBING 
Small Diameter Building Wire, Types RHT and RPT, 

600 Volts 
One to Nine Conductors 

For rewiring in existing raceways as » ee in 
sub-paragraph e of section 3005. 

TABLE 6—NUMBER OF CONDUCTORS IN TABLE 11—COMBINATION OF CONDUCTORS 
(See sections 3466 and 3487) 

For groups or combinations of conductors not in- 
cluded in the Tables 4 to 10, it is recommended 
that the conduit or tubing be of such size that the sum 
of the cross-sectional areas of the individual conduc- 
tors will not be more than the percentage of the in- 
terior cross-sectional area of the conduit or tubing 
than as shown in the following table: 

Size of Number of Conductors in One Conduit or Tubing 
ee ae PSiCesetraetetyv iets 

14 
ae eee: 
8 *% 8 % % 1 4 4 1% 

RHT conductor 

See Note 5 to Tables 1 and 2. 

Nowy -Type ized in sizes No. 14 to No. 8; 
Type RPT conductor recognized in sizes No. 14 to No. 10. 

TABLE 7—NUMBER OF CONDUCTORS IN 
CONDUIT OR TUBING 

Synthetic, Type SN and Type RU, 600 Volts 
One to Nine Conductors 

For rewiring in existing raceways as Yo in 
sub-paragraph e of section 3005. 

Per Cent Area of Conduit or Tubing 

Number of Conductors 

Over 
1 2 3 4 

*Conductors (not lead covered).| 53 31 43. |. 
Lead-covered conductors....... 55 30 40 38 $3 
For rewiring existi raceways’ 
with tbinnerinsulated conductors} 
as provided in 3005-d and e.... 60 40 50 50 50 

For carrying capacity of more than three conductors in a con- 
duit or tubing, see Tables 1 and 2, Note 5. 

See Tables 13 to 19 for dimensions of conductors, conduit 

*For Type RHT conductors used for other than rewiring in 
existing raceways, the areas shown in Table 13 shall be used in 

These tables reproduced from the 1940 Edition of 
the National Electrical Code indicate the number 
of “thin-wall” wires that may be installed in various 

sizes of conduit or tubing. 

RHT has the advantage of having 

Size of Number of Conductors in One Condult or Tubing 
ee TC Teter ereLleatvierts and tubing. 

14 % % % % 4 4 % 12 Fe i 2 3 % ] 4 4 * place of the areas shown in Table 14. 
8 % be] 4 % 2 % 4 t 
6 % % % 1 1 1 1% 1K 1% 
5 1 1 1 1 1 1 
¢ | BURL ETE Lae aR LES LB 
3 M4 1 1 1 1 1% 1% 16 2 
2 1 1 1 1 1 1 2 
1 @ | 1% | 1% if is e171 2 | 2% 
0 1 1 1 2 2 2 2 2 

ca ARaRAC AC lak: 
0006 if 2 | 2% Fy4 3 3 

$118.25 for a to- 
Note.—Type SN conductors recognized in sizes No. 14 to No. 0000;. 

Type RU conductors recognized in sizes No. 14 to No. 10. . tal of 157% 
See Note 5 to Tables 1 and 2. 
Type SN conductors without ap outer covering and Type RU 

conductors with an outer covering have the same overall diam- 
eter. See Table 15. 

manhours. This 
shows a prime 
cost of approxi- 
mately $10 per 

existing installation feeding seven 
ceiling outlets on one two-wire No. 
14 circuit. Each outlet feeds a 
200-watt lamp thus creating a to- 
tal load of 1.4 kilowatts. Figure 
23 shows the rewired installation. 
Surface-type extensions were 
made as shown on the ceiling thus 
eliminating any cutting of the 
concrete ceiling. All circuits 
were rewired with No. 10 RHT. 
The Type RHT wire had to be 
used since new extensions were 
added to the old system. 

The rewired system fed twenty- 
three 500-watt lamps or a total of 
11.5 kilowatts or 8 times the orig- 
inal load. This same system can 
be used for a total maximum load 
of 35 kilowatts. 

The breakdown of costs shows a 
total material expenditure (exclu- 
sive of fixtures) for wire, new 

branch circuit panel, and individ- 

ual canopy type switches for each 

unit, to be $114.30. Labor was 
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outlet. 
Table 7 shows 

the number of Type SN and RU 
wires which can be installed in con- 
duit. Due to the smaller diameter, 
smaller conduits will be required 
than for the installation of Type 
RHT and RPT. Thus nine No.14 
Type SN or RU wires require a 14- 
inch conduit. As a further compari- 
son, nine No. 8 Type RHT wires re- 
quire an 14-inch conduit, whereas 
nine Type SN wires will only re- 
quire an 1l-inch conduit. 
The Type RPT, RHT, and RU 

wires will be more or less limited 
to small feeder and branch cir- 
cuit rewiring since No. 8 and No. 
10 are the maximum sizes avail- 
able. The use of the Type SN is 
more extended since it is avail- 
able up to No. 4/0. 

The selection of any one of the 
four types of thin-wall wires 
available will depend upon a num- 
ber of factors. As shown above, 
the type SN and RU are smaller 
wires and can be installed in 
smaller conduits. However, type 

a greater current carrying capac- 

ity due to its higher operating 

temperature. 

The code further provides for 

an increase fill of conduit for re- 
wiring installations. Thus Table 
II shows that all new installations 
still must not exceed 40% fill 
where more than three conductors 
are installed in a conduit. For 
rewiring of an existing conduit 
installation, this may be increased 
to 50% fill. It should be noted, 
however, that where Type RHT is 
to be used for new work, the per- 
centage fill is to be based on a 
40% factor and not 50%. Thus 
Table 4 must be used whenever 
Type RHT is to be installed on 
new work. 

The Edison Electric Institute 
has published two handbooks 
which deal entirely with the de- 
sign of rewiring installations. 
One book entitled “Commercial 
and Industrial Building Rewiring 
Market” gives basic data and some 
examples of rewired buildings. The 
second booklet “Rewiring for Com- 
mercial and Industrial Buildings” 
gives somewhat more pertinent 
data on actual design and will be 
of great help in rewiring design. 
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The various manufacturers have 
published bulletins and handbooks 
dealing with building rewiring. 
All of these present a practical 
approach to the problem of rewir- 
ing and should be consulted for 
ideas and solutions of rehabilitat- 
ing old installations. 

Quite a bit of discussion and 
questioning has been aroused by 
the introduction in the Code of 
these new rules on rewiring and 
on the materials themselves. If 
these wires are good enough for 
rewiring why should they not be 
satisfactory for all new work? 
Why has only Type RHT been ap- 
proved for both rewiring and new 
work? If a thinner insulation is 
safe and ample for rewiring why 
not adopt it for all new installa- 
tions? Why limit the thinner in- 
sulation to the smaller sizes? 
Why have so many types? 

New Type Wire Recommended 

The recent reports of the Article 
Committees of the NFPA Electri- 
cal Committee for the revision of 
the 1940 Edition of the Code at- 
tempts to eliminate some of these 
questions and clarify others. Thus 
the committee recommends a new 
type of wire to be known as Type 
R but to differ from the present 
Code grade Type R in several re- 
spects: 

(1) It will have a performance 
grade of rubber insulation cap- 
able of being operated at a maxi- 
mum temperature of 60° C., in- 
stead of 50° C. 

(2) It will be available in sizes 
No. 14, 12, 9, and 6, thus elim- 
inating sizes 10 and 8 in favor of 
a more practical size No. 9 having 
a 30 ampere capacity, i.e., the max- 
imum size plug fuse and the tran- 
sition point in cut out and fuse 
block manufacture. 

(3) It will have a thinner wall 
of insulation thus being a general 
use thin wall wire and the only 
thin wall wire of the straight rub- 
ber compound types available 
since it is being recommended that 
both RPT and RHT be eliminated. 

This wire will have the current 
carrying capacity of the present 
Type R. As for conduit fill, 
Table 6, applicable to Type RPT 
and RHT is recommended. This 
will have to be corrected to re- 
place the No. 10 and No. 8 size 
with the new No. 9 size and ex- 
tended to include No. 6. Thus 
full advantage may be taken of 
the thinner wall of insulation un- 
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der all conditions of wiring, new 
or old. 

For wire sizes No. 6 and above, 
the committee recommends that 
such wires be insulated with a 
heat resistant type of rubber only. 
The No. 6 size will be slightly 
thinner in wall thickness than the 
present day standard wire, i.e., 
3/64-inch instead of 4/64-inch. All 
the other sizes will have standard 
wall thickness. 

The effect of a 1/64-inch thin- 
ner wall for the braided covered 
rubber insulated wire on the over- 
all cross-sectional area is greatly 
decreased for the larger sizes. 
Thus for a No. 14 solid wire the 
braid and rubber occupy about 
.027 square inches and the copper 
but .003 square inches of the 
cross-sectional area, or a ratio of 
9 to 1. For a No. 6 this is cut 
down to a ratio of 4 to 1 since the 
braid and rubber are .104 square 
inches and the copper .026 square 
inches. For 500,000 cir mil wire, 
it is less than 1, since copper is 
.54 square inches and insulation 
but .45 square inches. 

RU and SN for General Use 

The committee further recom- 
mends the general use of Type RU 
and SN wherever the use of Code 
grade rubber is now recognized. 
Table 6 would be used for determ- 
ining the number of conductors 
permitted in a conduit for sizes 
No. 14, 12, and 9. Thus the thin 
wall fills would be extended for 
application to these wire sizes. 
Above size No. 9, which would, of 
course, apply only to the Type 
SN, Table 4 showing standard con- 
duit fill would be used. These 
changes would eliminate Table No. 
7 which is now applicable to Type 
RU and SN cable. 

The above recommendations rel- 
ative to Type SN and RU cable 
have been given approval for the 
duration of the War Emergency. 
If the Electric Committee ballots 
its approval of the above changes 
then it will carry over as a perm- 
anent Code rule and apply as well 
to all construction after the em- 
ergency. 

The general effect of these rec- 
ommended changes is to eliminate 
the old Type RP, RPT, RHT and 
substitute a new Type R for sizes 
up to No. 4 only. RH from No. 6 
and above, and still retain RU and 
SN. All these changes will sim- 
plify the Code and certainly make 
the manufacturers’ job easier. 

Electrical Features 

Of Gasoline Pipe Line 

(Continued from page 16) 

proximately 300 feet from the 
pumping station. From the out- 
door breaker, an underground cir- 
cuit runs to a 2300 volt bus in 
the switchgear room, which in 
turn feeds the main pump starters 
as well as a 2300/460 volt trans- 
former bank serving all the sta- 
tion auxiliaries. Energy for the 
control circuits of the motor start- 
ers and for signal lights and 
alarms is furnished at 230 volts 
through a transformer from the 
station auxiliary supply. A single- 
phase transformer connected to 
the 2300-volt service ahead of the 
station power breaker supplies 
station lighting and outdoor light- 
ing at 115/230 volts through sep- 
arate low-voltage outdoor break- 
ers. At some of the stations there 
are loads outside the station prop- 
er, such as fire pumps, water well 
pumps, and warehouse, which 
must be operatable even when the 
pumping station is shut down. To 
carry these loads, as well as the 
lighting load, a 2300 volt bus is 
provided on the outdoor struc- 
ture, connected to the power serv- 
ice ahead of the station power 
breaker. To this outdoor 2300 
volt bus are connected the sta- 
tion bus breaker, the lighting 
transformer, a 2300/460 volt trans- 
former bank for outside auxiliar- 
ies and a fire pump circuit. 

Physically the control for each 
station centers in a control desk 
in the control room, where also is 
situated the gauge board, the at- 
tendant’s working desk, and a tel- 
etype operating over a circuit 
serving the system dispatcher’s 
office and all pumping stations. 

Red indicating lights on the con- 
trol desk identify the function- 
ing of each of the protective shut- 
down and alarm switches. Am- 
ber and green indicating lights 
show respectively the open and 
closed positions of the motor-oper- 
ated suction and discharge valves, 
and of the principal manually op- 
erated valves in the station piping. 

To clarify the function of each 
device the desk top bears a sche- 
matic layout of the principal pip- 
ing for the particular station, and 
in this piping diagram the indi- 
cating lights, temperature indica- 
tor, ammeters, selector switches, 
and push buttons are all mounted 
in appropriate position. 

ELECTRICAL SOUTH for AUGUST, 1942 



HE FEDERAL Public Housing 
Authority has developed spe- 

cial time-saving techniques for in- 
stalling plumbing and electrical 
wiring in prefabricated houses for 
war workers. 

Because so many types of pre- 
fabrication are being employed in 
the extensive war housing pro- 
gram, manufacturers and builders 
have had many opportunities to 
devise technical short cuts. 

Photo 1 (site-fabrication—Chil- 
dersburg, Ala.) shows pre-cut 
wire, ready to be installed, hang- 
ing on pegs on the outside of a 
site work-shed. The wire was 
cut inside the shed, the ends bared 
and stripped, and the copper 
cleaned. When an electrician is 
ready to begin work on a house, 
he walks from one peg to the next, 
picking up the number of lengths 
of each type of wire needed for 
that particular house. 

Outlet boxes are built into the 
wall panels while they are still 
in the jig. Chases are provided 
for the wiring by rabbeting struc- 
tural members of the panels so 
the electrician can fish the wire 
through after the building is 
erected. 
Sometimes chases are provided 

by rabbeting exterior stud mem- 
bers of exterior and interior wall 
panels at the base. Wiring is in- 
stalled conventionally after erec- 
tion, and the base applied by the 

Time-Saving Technique 

For Housing Project Wiring 
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carpenters when they trim out. 
Photo 2 (factory-fabrication— 

Norfolk, Va.) reveals how panels 
are pre-wired during manufacture 
in the plant. Wiring and boxes 
are installed before the panels are 
closed and sealed. 

Photo 3 (factory-fabrication— 
Norfolk, Va.) shows the main en- 
trance cable and panel box being 
attached to a supporting stud. 

used to 
connect the trailers of wire. Some- 
times they are attached to con- 
nector points, which connect auto- 

Various systems are 

matically when the panels are 
bolted together during erection. 
Often the trailers are picked up 
in a spider web over the ceiling 
or under the floor, and connected 
at the site with conventional 
junction boxes. 



Promoting Your 

Nervice Sales 

By L. K. Baxter* 

FTER discussing the sub- 
ject “Can Service Pay Its 

Way” (last month’s article) quite 
essentially follows a discussion of 
the problem of properly promot- 
ing your business to realize to the 
fullest the service potential in the 
area you serve. Keeping open 
your doors on service business 
alone is certainly not easy, and the 
only way it can be done is by seek- 
ing out every possible service job 
in your market. 

Now that civilian goods pro- 
duction has stopped completely in 
the appliance field we see in- 
creased interest and concern on 
the part of the consumer over the 
condition of the equipment he now 
has. As your inventories of new 
appliances run out, the cold reali- 
zation that there are no more 
available will dawn on your cus- 
tomers. 

The full impact of no more new 
appliances and the need for co:- 
servation and proper care of ex- 
isting equipment has not yet hit 
the American consumer—he has 
too long been accustomed to lush 
times, easily available replace- 
ments whenever the slightest trace 
of trouble occurred. We've al- 
ready seen it work in the case of 
tires. For a long time people just 
refused to believe that no more 
would be available, refused to take 
the necessary conservation steps 
for proper care and protection. 
But now they know the bitter 
truth, and are acting accordingly. 
And so it will be with appliances 
—a growing realization that what 
they now have has got to last. 

The consumer’s mind will rapid- 
ly become conditioned to this new 

*This is the second article of a series by Mr. 
Baxter, who is manager of merchandise service 
for Westinghouse Electric & Manufacturing 
Company, of Mansfield, Ohio. 
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Proper use of the telephone is a valuable aid in building up your service 
business, Mr. Baxter points out. It is important to get the correct name 
and address when a customer calls in. And be sure to write them down. 
This is one of the nine rules to follow in using the telephone which are 

explained in Mr. Baxter’s article. 

philosophy of save and keep in 
good repair. Therefore, your mes- 
sage to him telling of the help and 
assistance you have to offer will 
find a welcome audience. Now 
let’s see how this message can best 
be carried to the people you want 
to reach. Here are some tested 
promotional steps that have al- 
ready been proved effective in 
building the necessary volume on 
service and repair. 

Survey Your Territory 

The first step for any dealer is 
to survey his town and find out 
how many appliances are in use. 
Specific information of this type 
can be secured from the local util- 
ity. Or you can take national 
averages and apply them locally. 

For every 100 wired homes na- 
tionally there are approximately 
70 refrigerators, 60 electric wash- 
ers, 12 electric ranges, 50 cleaners, 
and 350 small appliances. If local 
figures are not readily available, 
you can apply these national aver- 
ages to your area. Now consider 
the number of service shops avail- 
able to handle this business, and 
determine what your share would 
be. 

This is the kind of an analysis 
you need to make to know what 

your potential service market 
amounts to. This will direct your 
thinking in arriving at the size 
organization you can support, and 
the amount of promotion you can 
afford. 

Building a Mailing List 

The second job in the promotion 
of this business is to make up a 
mailing list of customers and pros- 
pective customers. There are a 
number of sources you can employ 
in building this list. First is 
your customers. Second is the 
names of people who come into 
the store. A third is the names 
of people who have had you serv- 
ice appliances for them. Get these 
from sales slips, from service or- 
ders. 

These three groups can form the 
basis of a very good mailing list. 
Another way to add names is to 
pick names from the telephone 
book. Take these from the better 
neighborhoods of town and you 
will have the people who are most 
likely to own the greater number 
of appliances. The value you get 
out of your mailing list is in pro- 
portion to the care you take in 
making it. 

The responsibility of keeping up 
a mailing list is not something you 
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can delegate entirely to the girl 
in the store. Spend some time on 
it yourself. Be sure the names 
and addresses are correct. Some 
people resent it when you spell 
their name incorrectly. It’s silly 
to mail a man a piece which asks 
him to do business with you with- 
out taking the trouble to find out 
how to spell his name or to get 
his correct initials. The telephone 
book is the easiest way to verify 
name, initials, and address. 

Keep your mailing list on cards 
instead of a typewritten sheet. 
You can file cards alphabetically 
and find a name more easily. Ad- 
ditions or cancellations can be 
easily made on cards without dis- 
turbing other names. You simply 
make out a new card or make 
changes on the old one. 

You should go over the mailing 
list regularly. When you read in 
the paper that someone moves out 

ee 

of town take the name off the 
list. “If they move to a new part 
of town, make the proper address 
change. The value of a mailing 
list is directly dependent on in- 
terest you take in keeping it up- 
to-date. 

Make Regular Mailings 

Regular mailings to your list 
of prospective service customers 
is important to keep reminding 
them that you are ready with com- 
plete service facilities to handle 
their needs. This mailing may be 
a simple postcard on which you 
have written a reminder that you 
are there to service electric appli- 
ances. One simple method is io 
write a short letter and then have 
your girl type so many of these 
every day. Don’t try to write a 
long letter which tells all. A let- 
ter of one paragraph, asking for 
service business will get you re- 

ae: ec 
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Orderly workmanship by your service man is important if you are to give 
satisfactory service. 
instructed on how to handle themselves on a call. 

Mr. Baxter explains that service men should be 
The little courtesies 

you demonstrate, such as spreading a cloth for tools to keep the cus- 
tomer’s floor clean, go a long way in promoting customer good will. 
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sults. People will read short let- 
ters more readily. 

If your girl has time to write 
five letters today, let her write 
five; if she has time to write ten, 
let her write ten. Ten letters per 
day will bring in service business. 
In any mailing you do not want 
to send out a large number at one 
time. For instance, if you are 
planning to mail 300 postcards, 
mail them twenty-five per day for 
12 days. This will level off the 
number of calls you will likely 
get each day and it will stabilize 
the working load of your repair 
man. 

One big advantage of this mail 
advertising is that you can adjust 
the costs to fit your situation. For 

_a few dollars a month, you can 
mail enough post cards or letters 
to get you business. 

Advertise in Newspapers 

A small advertisement in the 
newspapers reminding people that 
you are ready and willing to serv- 
ice appliances, will bring you many 
service calls. Use small space and 
repeat frequently urging people 
to take that stitch in time. 

Identify Your Store 

Let everybody know that you 
service electric appliances. Puta 
sign in your window, a decalco- 
mania on your store front, and on 
the sign which is up over your 
store, be sure you have some let- 
tering which tells people that you 
service appliances. 

Proper Use of the Telephone 

You can use your telephone to 
promote service business. Start 
with those people who call in ask- 
ing for service. The impression 
a person gets when calling you 
has a lot to do with what she 
thinks of you and your service op- 
eration. If the person in your 
store who answers the telephone 
acts as if he doesn’t know any- 
thing, the prospective customer 
will look elsewhere. Don’t let just 
anybody answer the telephone. 

Make a list of rules for answer- 
ing the telephone. Then have some 
one person, if possible, detailed 
to answer the phone, and instruct 
everyone who may answer to use 
the same routine. 

1. Give the name of your com- 
pany, and the name of the person 
speaking, so that the caller knows 
he has the right number. 

2. Repeat her name and write 
it down so that you won’t have 
to ask “What’s your name, again?” 
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Then ask for her address. 
3. Be cheerful and interested 

in the customer’s problem. 
4. Be sympathetic to the cus- 

tomer and the customer’s trouble. 
5. Ask questions to find out 

what is wrong. 
6. If the customer has an idea 

that she knows what the trouble 
is, don’t argue with her, even 
though you know she is wrong. 

7. Make practical suggestions. 
Maybe the plug is out, or the cur- 
rent is off. Ask her to look, or 
to try to turn on a lamp. In 
this, you are showing interest in 
her trouble, and are trying to help. 

8. If it is a small appliance, ask 
them to bring it in, explaining that 
they save on the repair job price 
by doing this. 

9. If a home call is required, 
make a specific date and time 
when she is certain she will be 
home. 

Pat Uniforms on Your Service Men 

Put uniforms on your service 
men. A man in uniform looks 
more competent and as he goes 
about town, he advertises your 
store. In the summertime, it’s 
easy to do this. Get your men 
work suits and put your insignia 
on them. This with a cap makes 
a good looking uniform. Then 
make arrangements with the men 
so that you keep these uniforms 
clean. 

Teach Service Men How to 
Handle People 

These service men who go out 
from your store represent you in 

Qo 

the customer’s home. It will pay 
you to spend time with them, 
teaching them how to handle peo- 
ple. You know from experience 
that they meet all kinds. You 
should teach them to be cheer- 
ful, sympathetic, businesslike, to 
clean up after they have finished 
the job, and to leave the customer 
satisfied. And by all means, urge 
them not to talk too much, not to 
try to show off how much they 
know. 

Don’t overplay the seriousness 
of the repair job. This only tends 
to confuse the customer and give 
rise to a fear that a major service 
repair and consequent high cost 
will result. Give her a simple ap- 
praisal of the cause of trouble. 
Help to ease her mind with the im- 
pression that you have correctly 
diagnosed the trouble and that you 
are competent to repair it. 

Start an Asking Campaign 

Get everybody in your organiza- 
tion to ask, “Is there anything 
else?” One of the surest ways 
to get service business is to ask 
for it. When people go into your 
store, they think about the errand 
which brought them there, not 
about the appliance at home which 
needs fixing. And they won’t 
think about the ailing appliance 
at home unless you remind them 
of it. Perhaps you have always 
asked shoppers, “Is there some- 
thing else?” If you have, you 
know it brings sales. 

Let’s vary that now and ask ev- 
erybody this question: “Do you 
have any appliances which need 

“Forgot your wallet, huh? I have a mind to cancel your order!” 

repairs?” Teach every employe 
who meets customers to ask that 
question. Have clerks in the store 
do it, have our delivery men do it 
when they deliver a package at 
home. Have service men do it 
when they finish a call. Ask that 
question enough and you will be 
surprised at the amount of busi- 
ness it brings in. 

Use Neighbor Calls 

To promote additional repair 
business and to cut down the cost 
per trip, it is often advisable to 
check other people in the neigh- 
borhood of the call. If you have 
all the service business you can 
handle, this, of course, is not nec- 
essary. However, if the work 
schedule for your service shop is 
not loaded, instruct your repair 
man to stop at houses on either 
side of the point of call to inquire 
if they have appliances that need 
to be repaired. This will prove a 
source of additional business, and 
will lower the cost of the trip he 
has been required to make. 

Offer Special Service “Deals” 

If further stimulation is needed 
to promote more business for your 
service shop offer special service 
“deals” to your customers. Work 
up an economy plan that will pull 
customers. For example, you may 
want to offer for a flat price a 
complete refrigerator check-up 
service and a merchandise item 
such as a water bottle, or a crisp- 
ing tray. Let’s say the water bot- 
tle lists for two dollars and the 
service check-up for three dollars. 
Here is a five dollar value you may 
want to offer for a limited time 
only. at $2.95. The response to 
“deals” of this type has been good 
because of the growing conscious- 
ness of the importance of proper 
conservation of equipment. 

Specials of this kind will bring 
new customers to you and will 
open up avenues for additional 
repair business. People reading 
your newspaper ads announcing 
your special economy plan may not 
feel the immediate need for it, 
but they will likely remember your 
name when future service is re- 
quired by them. 

The above promotional methods 
that are recommended are not new. 
They have been the very backbone 
of successful merchandising. You 
likely have used some or all of 
them in building up over the years 
your volume of new merchandise 

Now it’s time to take these 
(Continued on page 52) 

sales. 
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~The 
vys way of 

saying Well done!” 

HE men and women who work in 

our Electrical Wire and Cable plants 

now proudly wear the emblem bestowed 

by the Navy for notable production 

achievement. Formal presentation of the 

Navy “E” award was made June 17, 1942. 

The entire American Steel & Wire or- 

ganization js proud of this tribute, espe- 

cially because production records are not 

made by plants and machines, but by the 

men and women who operate them. The 

Navy “E” will be a constant inspiration 

to greater effort and still better records. 

The government, of course, has first 

call on every foot of wire and every prod- 

uct we make. And every person in our 

employ is determined that wire and more 

wire, faster and ever faster, shall be our 

answer to the enemy until the day when 

Victory is ours. 

AMERICAN STEEL & WIRE COMPANY 

Cleveland, Chicago and New York 

Columbia Steel Company, San Francisco, Pacific Coast Distributors e United States Steel Export Company, New York 

ELECTRICAL WIRES 

AND CABLES 

American Steel & Wire Company Electrical 

Wires & Cables are serving in the vital - 

of transmitting and distributing power - 

light. They are manufactured under the 

closest control, from the first operation to 

the last, and embody all latest improve- 

ments in design and construction. 
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Meeting the Emergency 

Appliance dealers rapidly make the adjustments necessary 

to stay in business. As these brief sketches indicate, 

they plan to “stick it out”—there’s no defeatism here! 

AR CONDITIONS have 
brought about extensive re- 

adjustments in the business of the 
Tanner Electric Co., of El Reno, 
Okla., but meeting these readjust- 
ments promptly has prevented any 
serious dislocations of revenue, 
according to E. Tanner, owner of 
the business. 

He closed the commodious and 
attractive showrooms that had 
been occupied on a main business 
street of El Reno shortly after 
government officials announced 
that “business as usual is out.” 
He stored sales room furnishings, 
built a small frame shop back of 
his home in the residential sec- 
tion, and shifted entirely to elec- 
trical repair and industrial instal- 
lation operations. 
Few of Mr. Tanner’s custom- 

ers know where his business is 
now operated. No street location 
is given in Tanner Electric Com- 
pany advertising—only the name 
of the firm and a telephone num- 
ber. Nevertheless that name and 
number, carried in bold-face type 
in each advertisement, plus a cut 
and a few lines of “copy,” are 
bringing the company more elec- 
trical appliance repair business 
than was even expected. 

“We run an advertisement twice 
each week in local daily newspa- 
pers, usually on Tuesdays and Fri- 
days,” Mr. Tanner explains. “We 
center our message around the 
necessity for conserving house- 
hold appliances, equipment and 
materials for the duration of the 
war and suggest that the reader 
look about to see if any appliances 
need repairing or if any discarded ;, 
pieces of equipment can be placed 
back in service. 

“These advertisements are 
bringing in from 15 to 20 tele- 
phone calls per day which request 
repairs of old electric refriger- 
ators, radios and other appliances 
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and keep two repair men constant- 
ly busy. Of course, the war has 
brought us some new industrial 
installation business. These two 
classes of work keep five men busy 
and have resulted in an increase 
of approximately 150 per cent in 
repair and installation business 
since December of last year.” 

Mr. Tanner says that the closing 
of his attractive downtown sales 
rooms, and the substitution of ad- 
vertising for sales personnel, have 
reduced his overhead from 24 per 
cent of gross sales to approximate- 
ly 8 per cent. 

Aside from the effective power 
of properly executed advertising, 
the company’s business standing 
in its community, and its above- 
board methods of dealing with its 
customers have helped in making 
the quick and successful readjust- 
ment, Mr. Tanner believes. 

He explains that customer’s bills 
are made out in triplicate. They 
are copied from the original work 
order upon which the repair man 
or installer entered itemized in- 
formation showing just what he 
did and why he did it. Time of 
the workman and costs are set op- 
posite each item on the bill. 

The customer may use this bill 
as a basis for making out his in- 
come tax returns. The itemized 
bill also is a source of confidence 
on the part of the customer that 
nothing was hidden from him in 
the operation. Any worn out part 
is enclosed in an envelope or other 
wrapping and returned to the cus- 
tomer with the piece of household 
equipment repaired. 

* # * 

HE AUFFORD-KELLEY Co., 
Inc., of Miami, Fla., has de- 

veloped what has proven to be an 
effective method for building up 
electrical appliance service vol- 
ume. 

Believing that its interests best 
would be served by concentrating 
on the merchandising end of its 
business, the firm until recently 
did no repair work. Therefore, 
when the company decided a few 
months ago to add a service de- 
partment, it had to start its pro- 
motional effort. 

Located in one of Miami’s better 
“homes sections,” Aufford-Kelley 
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This series of newspaper ads is 
bringing Tanner Electric Company 
of Reno, Oklahoma, more appli- 
ance service business than he even 
hoped to get. The ads feature the 
name of the firm and its phone 

number. 

began to create a service clientele 
by circularizing residents in its 
own community. This plan has 
several advantages. For one 
thing, practically all of the homes 
in that area have electric kitchens, 
and are well-supplied with small 
appliances. For another thing, 
service calls often can be grouped 
—several made in a single trip— 
making possible a necessary sav- 
ing on tires and gasoline. 

For this localized sales-effort 
the firm used an ordinary penny 
postcard on the reverse side of 
which were listed 15 major and 
minor appliances. The items in- 
clude refrigerators, ranges, wash- 
ers, toasters, vacuum cleaners, 
waffle irons, sewing machines and 
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lamps. Over the listing are the 
words “For Service or Repairs,” 
and in smaller type, “Tack Me Up 
In the Kitchen.” 

“This postcard,” says H. E. 
Luck, Aufford-Kelley’s service me- 
chanic, “is a real business-getter. 
Many people have poor memories 
for names. Therefore, the card 
does good service as a reminder. 
In making calls, we often find one 
of our postcards tacked up on the 
wall near a refrigerator or a 
range.” 

During the three years the firm 
has been selling appliances, it has 
done a volume business on all-elec- 
tric kitchens. To these customers 
and other purchasers of appli- 
ances, the company sent an an- 
nouncement informing them of the 
new department, and _ soliciting 
their repair business. Those an- 
nouncements, too, have brought 
excellent results. Aufford-Kelley 
also has used newspaper display 
and radio advertising but finds 
that these mediums have less 
“pulling power” than direct-by- 
mail selling. 

So far, the company has had no 
great difficulty in getting neces- 
sary repair parts but already is 
canvassing the possibilities of 
making up certain types, if the 
need arises. Mr. Luck, who has 
been doing appliance service work 
for the past 15 years—ten of them 
in the employ of an Ohio utility, 
is experienced in handling ma- 
chine tools. 

“We find,” says Luck, “that ap- 
pliance owners seem to have be- 
come very ‘service conscious.’ 
They realize that they may not be 
able to buy new appliances for 

some time to come. Therefore, 
they want to maintain those they 
now have in as good condition as 
possible. At any rate, we have 
dug up enough repair business to 
keep one man on the jump.” 

* * x 

OW THAT priorities are seri- 
ously hampering residential 

wiring, the Electric Construction 
Company, Little Rock, Arkansas, 
is making its attractive gift shop 
“pay the rent” and maintain floor 
traffic. 

About one-fourth of the long 
store has been converted into the 
gift shop, where small electrical 
appliances have an _ important 
spot. This gift shop has been 
maintained for some time, having 
been established primarily to at- 
tract floor traffic that could be 
profitably diverted to the electric 
fixture department, which was 
known as one of the most com- 
plete in the city until shortages 
and priorities clamped down. Now 
that the dealer must look for vol- 
ume beyond contract wiring and 
electrical fixtures, the gift de- 
partment has assumed new im- 
portance. 

F. C. Bragg, owner, reports that 
the department actually does make 
enough profit to pay the rent on 
the store and take care of much 
of the overhead. It also maintains 
floor traffic and keeps the dealer 
in touch with customers whom he 
cannot serve immediately with 
electric wiring. 

Under the management of Mrs. 
Bragg, the gift department has de- 
veloped a long list of regular cus- 

One of the display win- tomers. 

(Tack me up in the kitchen) 

Fon Service Or Repairs 

Refrigerators Irons Vacuum Cleaners 

Ranges Toasters Coffee Percolators 

Washers ‘Lamps Hot Plates 

Water Heaters Fans Waffle Irons 

Sewing Machines Heaters Mixmasters 

Call 
SERVICE DEP 

AUFFORD-KELLEY CO., Inc. 

7235 Biscayne Blvd. Phones: 7-2468, 7-2469 

Aufford-Kelly Co., Inc., of Miami, had to start their appliance service 
business promotion from “scratch” since they had formerly concentrated 
all of their efforts on merchandising. 

penny postcard, has been helpful in bringing in service calls. 
This message, on the back of a 
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The gift department of the Electric Construction Co., of Little Rock, 
Arkansas, was established as a means of building up floor traffic for the 
electrical appliance and fixture department but today the gift line is 
proving to be the firm’s most profitable. Shown here is Mrs. F. C. Bragg 

in one corner of the picture section. 

dows is used continuously for gifts 
and for the handsomest electrical 
fixtures in stock. A very beauti- 
ful antique mantel, taken from an 
old home, is the center of interest 
in the window. So many people 
came into the store and sought to 
buy the mantel that Mr. Bragg in- 
stalled eight others in the store. 
These mantels, usually taken from 
old homes that are being remodel- 
led or torn down for defense con- 
struction, appeal to lovers of an- 
tiques. When one is sold, another 
is soon found to take its place. 
Up until wiring materials be- 

came scarce, the mantels played 
an important part in making peo- 
ple want new fixtures and wiring, 
because each of them is equipped 
with handsome side brackets, can- 
dles, and other fixtures. 

One of these mantels, placed in 
the picture section of the gift de- 
partment, is used to display fire- 
place gadgets — andirons, tongs, 
pokers, screens, etc. This picture 
department is quite profitable, and 
is visited by people moving into 
new homes as well as by those 
seeking gifts. 

A greeting card display shows 
its samples covered with cello- 
phane. The stock is kept in files 
behind the counter. 
Among the popular items which 

are not too difficult to secure at 
this time are colored glassware, 
ranging in price from 98 cents to 
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$2.98, woodenware and lamps. Per- 
fumes are another popular item. 

* * * 

Paints as a sideline are prov- 
ing profitable for O. C. Wakenight, 
one of the oldest refrigerator deal- 
ers in Arkansas, who operates O. 
C. Wakenight Company, at Sear- 
cy. Wakenight had built up a 
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profitable appliance business by 
cultivating 700 regular customers, 
many of whom had bought their 
second and third electrical refrig- 
erator from him. Paints were add- 
ed primarily to keep these regular 
customers. 

“A lot of my customers who 
cannot get delivery on the appli- 
ance they want now,” he added, 
“will still continue on our active 
customer list because we can now 
recondition their homes’ with 
paints. To my way of thinking, 
paints are a logical sideline for 
the electrical dealer. They are 
profitable in their own right, open 
many a lead for new contacts, 
have unusually attractive display 
possibilities, and go a long way 
toward making small inventories 
appear complete.” 

Mr. Wakenight believes in se- 
lecting one good brand of paint 
and seiling the complete line. The 
brand he selected is bolstered with 
unusually attractive dealer helps. 
The unique style book is a mag- 
net for practically every woman 
customer. The kitchen pages are 
helping to build up a long prospect 
list for the future, when appli- 
ances will be obtainable without 
restrictions. 

Mr. Wakenight said that when 
a woman wants something new 
for the home, paints satisfy the 
longing temporarily. He said that 
he will continue to handle paints 

O. C. Wakenight, of Searcy, Ark., recommends paint as a profitable side 
his r are the fact that it can line for the appliance dealer. A 

be attractively displayed, a full line can be carried without requiring too 
much capital investment, it can be sold particularly to women and lead 
to many kitchen modernization prospects that can be sold when appli- 

ances are again available. 
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even after times become normal 
again. 

He commenced his paint depart- 
ment with an elaborate open 
house, backed with extensive ad- 
vertising including newspaper, di- 
rect mail, and radio. In the 
months that have followed he has 
had several special promotions, in- 
cluding a couple of painting 
schools. 

* * * 

Ben Duffie has been known as 
one of the leading electric refrig- 
erator, attic ventilating and appli- 
ance dealers in Houston, Texas, 
for twenty years. He has been al- 
most equally well known for his 
hobby—gardening, as he has been 
president of the Houston Men’s 
Garden Club and a member of sev- 
eral garden clubs. Mrs. Ben Duf- 
fie, too, has been interested in 
garden club work—both of them 
have taken a number of prizes at 
Houston flower shows. 

Ben Duffie operates two appli- 
ance stores in Houston, one at 
1015 Westheimer and the other at 
6640 Harrisburg. After Pearl 
Harbor, Dealer Duffie looked 
about for some field to supple- 
ment his restricted stocks of elec- 
tric fans, refrigerators, applian- 
ces, gas ranges, etc. His hobby 

suggested one field for expansion. 

At the main store, Mr. Duffie 

has installed a garden shop to 

supplement his electrical appli- 

ances and ranges. He has stocked 
(Continued on page 52) 

New Fluorescent Circuit 

Saves Critical War Metals 

Development of a new circuit 
for fluorescent lighting fixtures 
and a specially designed ballast 
control unit — a system which 
makes possible a saving of mil- 
lions of pounds of critical metals 
and also improves lighting effi- 
ciency — was announced recently 
by General Electric Lamp Depart- 
ment at Nela Park. 

Basic idea of the new “sequence- 
starting circuit,” covered by U. S. 
Patent No. 2,266,619, was con- 
ceived and developed by J. H. 
Campbell, a young G. E. lighting 
engineer, to whom the patent was 
issued. 

The new fluorescent circuit per- 
mits the use of only one ballast— 
or control unit—with four 100- 
watt Mazda fluorescent lamps in 
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place of the present 100-watt flu- 
orescent fixtures which require 
two ballasts for four lamps. After 
the patent was issued to Mr. 
Campbell, he took the idea to the 
ballast technicians at General 
Electric’s Fort Wayne plant, who 
designed the special split-phase 
fluorescent ballast necessary for 
the circuit. This new ballast is 
covered by U. S. Patent Nos. 
2,056,629 and 2,025,471, held by 
General Electric. 

The two lamps on each phase of 
the new circuit start in sequence 
and operate in series. Thus, one 
ballast does the work of two, ef- 
fecting important economies in 
any fluorescent installation where 
the new circuit can be used. Al- 
though it is designed for use only 
with 100-watt fluorescent lamps 
and on 254, 265, and 277 volt cir- 
cuits, many of the new war indus- 
try plants have this voltage avail- 
able and other plants now being 
converted to war work can be 
changed over to take advantage 
of this circuit. 
When questioned about the ad- 

vantages of this new development, 
Mr. Campbell summed them up as 
follows: 

1. A saving of nearly 50% on 
critical materials used for ballast 
equipment. 

2. A 50% 
cost. 

8. An overall reduction in fix- 
ture cost of approximately 20%. 

4, An 8% increase in light out- 
put per watt of current consumed. 

5. A marked reduction in. the 
weight of fixtures. 

The new circuit and ballast car- 
ry certification by Electrical Test- 
ing Laboratories, Incorporated, 
New York City. 

While the increase in efficiency 
in producing fluorescent lighting 
to speed war-time production can 
not be overlooked, the saving of 
critical materials by this new cir- 
cuit is of major interest at pres- 
ent. For instance, in one large 
airplane plant where fixtures 

reduction in ballast 

using the new hook-up are under 
consideration and in which more 
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This view shows how the four G.E. 
Mazda 100-watt fluorescent lamps 
are positioned in fixtures soon to 
be made available. The single spe- 
cially designed ballast control unit 
held here by Nela lighting engineer 
J. H. Campbell must be mounted 
on the fixture and be properly con- 
nected electrically. The ballast unit 
weighs about 17 pounds. Hereto- 
fore, two ballasts weighing approx- 
imately 29 pounds would have been 
required. The schematic diagram 
shows how the lamps and ballast 

are connected. 

than 35,000 100-watt fluorescent 
lamps will be installed, engineers 
estimate that 23,275 pounds of cop- 
per, 80,960 pounds of iron and 
steel, and 3,250 pounds of alumi- 
num will be saved. The overall 
saving in the weight of the ballast 
equipment totals about 132,000 
pounds and a total of 303 kilowatts 
of current would be released for 
other war uses. 

In fact, it is estimated that in 
new war plants under construc- 
tion, where these fixtures could be 
installed, a potential saving for 
the last six months of 1942 
amounts to 500,000 pounds of cop- 
per, 1,750,000 pounds of iron and 
steel, and 70,000 pounds of alum- 
inum, 
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CHOOSE THE POWER DISTRIBUTION SYSTEM THAT 

MEETS ALL OF YOUR REQUIREMENTS 

It’s easy to select the right plant distribution 

system. There are many different types available 

from which to make your selection. The important 

job is to choose the system that meets your plant’s 

individual requirements. Only then can you be sure 

of maximum results, both from the standpoint of 

economy and efficiency. 

Investigate carefully before you install. Regard- 

less of the size, shape or type of factory you'll find 

an established distribution system that will service 

your load requirements. 

Westinghouse can supply equipment for all of 

the different systems, including the new Plant Net- 

work System which has been adopted by nearly 40 

new, large war factories. 

All systems recommended by Westinghouse are 

designed for use with standard distribution equip- 

ment. No matter which system you select there will 

be no need to build special apparatus. 

To help you select the system that fits your plant, 

Westinghouse has prepared a special book in which 

the advantages and applications of a group of 

different systems are briefly described. Just fill in 

and mail the coupon for your copy. 

If you want faster action, phone our nearest office 

and ask one of our engineers to call and discuss your 

distribution problem. You will get immediate 

co-operation. 

Westinghouse Electric & Manufacturing Company 

East Pittsburgh, Pa. 

PLANT DISTRIBUTION SYSTEMS 



INDUSTRIAL ELECTRIFICATION 

Installation and Maintenance 

Faetors Causing Meter Failure 

Disclosed by REA Experience 

T THE PRESENT time there 
A are over a million watthour 
meters installed on REA-financed 
rural distribution systems in 45 
states of the union, Alaska, and 
the Virgin Islands. A survey and 
analysis of the performance of 
these watthour meters will go a 
long way in deciding the proper 
methods of installation in rural 
areas throughout the United 
States. Performance data have 
been collected during 1941 involv- 
ing 715,003 metering installations. 
The large majority of these in- 
stallations use socket-type watt- 
hour meters installed on yard 
poles or on the side of buildings, 
the small balance being composed 
of indoor installations of bottom- 
feed type watthour meters. 

Outdoor installation of socket- 
type watthour meters was the 
standard REA installation until 
the year of 1940. During that year 
a change was made and some 
50,000 indoor installations have 
been made combining the meter 
with the service equipment. These 
indoor installations were made 
only on new systems, while exten- 
sions to older systems continued 
to use the outdoor type installa- 
tion in most cases. This change 
in recommendations was made be- 
cause of the following conditions: 

(1) Field reports indicated a 
large number of meter failures 
due to lightning, moisture, and 
general outdoor exposure. 

(2) The consumers on a majori- 
ty of the systems were reading 
their own meters and mailing the 
readings to the system office and 
therefore an indoor installation 

*Mr. Scott is head of Testing and Meter- 
ing Unit, Technical Standards Division, Rural 
Electrification Administration 
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By F. B. Seott* 

would be a convenience for them. 
(3) The systems were furnish- 

ing consumers with service equip- 
ment so that proper coordination 
with the distribution line and 
transformer protective devices 
could be maintained and this serv- 
ice equipment must necessarily be 
installed indoors. 
Watthour meters of five manu- 

facturers are included in this sur- 
vey, four of whom you are all 
familiar with and a newcomer, the 
Stewart-Warner Corporation, who 
started to furnish meters to REA 
financed systems in 1940. There 
are approximately 25,000 of the 
new make of meter included in 

Pictured here is a complete meter 
and service equipment combination 
of a type furnished to consumers 
on some REA systems as a part of 
the original installation. The unit 
consists of a Type A bottom-feed 
meter, with cyclometer register, and 
magnetic circuit-breaker equipment. 

this survey, the balance being 
fairly equally divided between the 
other four makes. 

The use of the word “failure” 
does not mean that all of the me- 
ters were a total loss. A “fail- 
ure” may consist of punctured 
potential coil, punctured current 
coil, weakened magnets, mechan- 
ical damage or any failure that re- 
quired a service call. 

Reports received indicate that 
the total amount of meter failures 
amounted to 5.1% per annum of 
the meters installed. Of this 
amount only 5% were reported 
to be totally destroyed, half of 
them by fire when the metering 
equipment burned with the build- 
ings. The balance of those totally 
destroyed was divided among 
lightning, overload, mechanical in- 
jury, and freak accidents caused 
by almost anything from theft to 
tornadoes. These figures indicate 
that the number of meters which 
were totally destroyed due to elec- 
trical or mechanical reasons is 
very small and no large production 
of failures can be accomplished in 
this group. 

Defective material was reported 
to be responsible for the failure of 
2.16% per annum. This high per- 
centage was due almost entirely 
to the development of satisfactory 
cyclometer-type registers for all 
makes of meters. In all cases, 
registers that were defective in de- 
sign or operation have been re- 
placed by the manufacturers with- 
out charge and systems were re- 
imbursed for labor costs involved 
in the replacements. At the pres- 
ent time all design difficulties 
would seem to have been over- 
come, The large majority of de- 
fective registers have been re- 
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placed and no further serious fu- 
ture trouble of this sort is antic- 
ipated. Therefore, failures due to 
defective material may be expect- 
ed to be very small from now on. 

Lightning caused the next high- 
est percentage of failures, being 
1.72% per annum. You will be 
interested in knowing that this 
percentage was very high in the 
southeastern states of Florida, 
Georgia, Alabama, and South Caro- 
lina, being slightly over 5% per 
annum. These states are in an 
area of high lightning intensity 
which accounts for this high per- 
centage of failures. 

It is evident that high ground 
resistances contribute greatly to 
many of the meter failures due 
to lightning. It was found in the 
past from equipment failure re- 
ports that many systems do not 
have the proper ground resistance 
testing equipment and therefore 
have little idea as to the condi- 
tion of their grounds. Also after 
a piece of equipment has failed 
due to lighting very few ever in- 
vestigate the grounding even when 
they have the necessary instru- 
ments. 

In summarizing the points 
brought up in this discussion, it 
must be emphasized that the data 
which have so far been collected 
are not complete enough to make 
definite recommendations, but a 
preliminary analysis gives fairly 
definite indications as to the fac- 
tors that are involved in causing 
meter failures. Using these indi- 
cations as a guide, an attempt will 
be made to collect sufficient pert- 
inent data in another survey to 
establish more definite recommen- 
dations for the best type of meter 
installation for every region in the 
United States. 
A summary of the recent sur- 

vey shows the following fairly def- 
inite indications: 

(1) It will not be possible to 
recommend one standard metering 
installation for all regions of the 
United States. 

(2) A definite reduction in the 
damage due to lightning can be 
made by proper metering installa- 
tions and proper grounding of the 
meter and service equipment. 

(3) Steps should be taken to 
check all grounding resistances 
and to collect enough data on 
these resistances to be able to pre- 
pare an isometric chart of the 
United States showing grounding 
conditions. 
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(4) The use of secondary 
lightning arresters is not justified 
in many cases because, unless the 
ground resistance is low, they do 
not operate effectively, and, when 
the ground resistance is low, they 
are not needed. 

(5) An outdoor socket-type me- 
ter installation is not satisfactory 
in some sections of the country 
where there is high lightning in- 
tensity or where the ambient tem- 
perature range is extremely wide, 
unless some additional protection 
is provided. 

No attempt is made here to pre- 
sent a complete analysis of the 
survey, only the highlights are 
presented with a minimum of fig- 
ures. The simple tabulation which 
follows is, however, quite inter- 
esting. 

Meter Failures per Annum 
Reported by 630 REA Systems 

DE es nc aneercewem 1.72% 
IN cies minidinanietoiens 0.16% 
Defective Material ___--~-- 2.16% 
| Sy SES SS Se 0.04% 
Ns oe a eae 0.32% 
eee eee ee 0.70% 

OE ict iin dmc 5.10% 

The variation in these percent- 
ages in the ten regions into which 
REA systems are_ segregated 
shows clearly that certain types of 
failures are more prevalent in 
some regions than in others. 

Following is an outline of the 
present methods of meter installa- 
tions on REA-financed systems: 

(1) Yard Pole Installations: (a) 
Socket-type meter and socket; (b) 
Type “A” meter and meter en- 
closure. 

(2) Indoor Installations: (a) 
Socket-type meter and socket base 
containing from two to six circuit 
breakers; (b) Type “A” meter and 
meter base containing from two to 
six circuit breakers. 

(3) Indoor-Outdoor Installation: 
(a) Socket-type meter and socket 
installed on outside of building, 
service center installed indoors 
with two to six circuit breakers; 
(b) Type “A” meter and meter en- 
closure installed on outside of the 
building, service center installed 
indoors with two to six circuit 
breakers. 

All meter installations are 
grounded at the service head, the 
ground going from the neutral 
wire directly to a driven ground. 
The neutral wire of the service 
entrance cable is also connected at 
this point. With this method, any 
current discharge due to lightn- 
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ing surges does not pass through 
the meter enclosure. 

The circuit breakers used are 
of the magnetic or thermal-mag- 
netic type designed with definite 
time-current characteristics to in- 
sure coordination with the second- 
ary protection at the transform- 
ers. The value of such coordina- 
tion can be appreciated when it is 
realized that a service call to re- 
place a transformer fuse may 
mean a trip of 30 to 40 miles. 

Emergency Overloading 

Of Power Transformers 

AKING advantage of the max- 
T imum overload capacity of 
power transformers will provide 
additional electric power and take 
care of emergency conditions 
caused by electrical failure or sab- 
otage. 

This suggestion for getting the 
most out of existing power trans- 
former equipment was made in a 
paper by V. M. Montsinger and 
P. M. Ketchum, of the General 
Electric Company, presented June 
24 at the Summer Convention of 
the American Institute of Elec- 
trical Engineers, meeting in Chi- 
cago. They recommended that 
the problem of preparing emergen- 
cy overloads be given immediate 
consideration by the AIEE Trans- 
former Subcommittee of the Elec- 
trical Machinery Committee. 
Emergency overloads consider- 

ably in excess of those given in the 
American Standards Association 
Guides for operation were found 
possible, based upon data obtained 
in the laboratory on the aging of 
insulation, and by use of the rule 
that for each eight degrees Centi- 
grade (14.4 F.) the temperature 
is increased, the life of the trans- 
former is halved. 

The authors pointed out that 
while the practice of overloading 
transformers has been increasing 
during the past few years, the 
importance of taking advantage of 
maximum overload capacity is 
greater today than ever before. 
There are two reasons, they said: 

“First, in many cases the de- 
mand for additional electric pow- 
er has caught up with or even ex- 
ceeded the present transformer 
capacity—when operated in the 
usual manner—and additional ca- 
pacity is needed. A great many 
loading curves show that the load 
factor of most power transformers 
ranges from 50 to 65 per cent. A 
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large reservoir of capacity is 
therefore available which could 
be used without causing a serious 
shortening of transformer life. 

“Second, we now have the im- 
portant problem of taking care 
of rare emergency conditions 
caused either by electrical fail- 
ure or by a saboteur. In the past 
it has generally been considered 
necessary to carry a spare trans- 
former or a spare bank of trans- 
formers to pick up the load in 
case of a failure. Today many 
users are considering the use of, 
and are relying on, the short-time 
overload capacity of their trans- 
formers to carry them through 
rare emergency conditions. In 
fact, under some conditions it may 
be economical and necessary to 
use up 25 per cent, 50 per cent, 
or more of the transformer life 
to prevent a shutdown.” 

To do this intelligently requires 
reliable information on how to 
calculate hot-spot temperature, 
and how the life of the transform- 
er is affected by heavy over-loads. 
The Montsinger-Ketchum paper 
was devoted to a discussion of 
that problem. 

The authors reported that ap- 
proximately 50 heat runs were 
made during the past year on 
three transformers of different 
ratings. These heat runs provid- 
ed accurate data on: (1) the value 
of the hot-spot temperature in 
various classes of transformers at 
rated load, and (2) a practical me- 
thod of calculating the hot-spot 
temperature with changes in the 
load under both ultimate and 
short-time overload conditions. 

The rate of deterioration of in- 
sulation in a transformer is gov- 
erned by the hot-spot temperature 

The application of portable air blast units for supplying auxiliary cooling 
air to self-cooled power transformers will permit increases in the rated 
capacity of such transformers up to 25 to 33 per cent. The number of 
fans required varies with the size of the transformer. The fan illustrated 
here, especially designed for the purpose, delivers approximately 2100 
efm. It is driven by a 1/12 horsepower, 3-phase, 220-volt motor. 

(Westinghouse photo.) 
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in the winding, they said, although 
quite often factors other than the 
life of the insulation limit heavy 
overloads for _ transformers. 
Among such factors are contacts, 
leads, joints, and oil. Effect of 
heavy overloads on regulation 
must also be carefully considered. 

The following general conclus- 
ions on steady state and transient 
temperature rises were presented: 

1. For rated load conditions of 
self-cooled power transformers, 
the hot-spot rise over average 
winding temperature by resistance 
ranges from approximately 5° C. 
upward. For moderate size and 
voltage rating (below approxi- 
mately 50 kv) it naturally comes 
between 5 and 6 degrees. 

2. For transformers having an 
OAP rating 1.33 times the self- 
cooled rating, the hot-spot rise 
over average winding temperature 
is approximately 40 per cent great- 
er than that for the self-cooled 
rating. 

.3. The hot-spot rise over aver- 
age winding temperature increas- 
es with load (for both ultimate 
and short-time overloads) but no 
definite rate of rise versus load 
can be stated. 

4. The average winding rise ov- 
er average oil varies as the loss 
raised to a power ranging from 
0.6 to 0.7. 

5. The hot-spot rise over top oil 
varies as the loss raised to a power 
ranging from approximately 0.7 
to 0.8, generally more nearly the 
0.8 power for most transformers. 

6. The oil time constant used in 
calculating the temperature rise 
of the oil for short-time over- 
loads should be based on the ulti- 
mate rise and loss for rated load 
conditions. 

7. The winding time constant 
used in calculating the tempera- 
ture rise of winding over oil be- 
fore conditions become constant, 
should be based on the calculated 
ultimate rise and loss for the load 
under consideration. 

8. Either loading-back or short- 
circuit method of loading can be 
used to determine both hot-spot 
and average winding temperatures. 
When calculating the transient oil 
rises by equation, for the short- 
circuit method, the weight of the 
core should not be used in deriv- 
ing the time constant. 

9. The temperature rise of both 
the average and top oil varies ap- 
proximately as the 0.8 power of 
the loss for ultimate conditions. 
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NEWS of the INDUSTRY 

National and Southern 

45,000 Electric Ranges 

Released for Sale 

Some 45,000 electric ranges, frozen 
since May 2, 1942, in the hands of 
dealers, distributors and manufactur- 
ers, are released for sale to the public 
upon certification as to need by an 
amendment to Supplementary Limi- 
tation Order L-23-b issued recently 
by the Director General for Opera- 
tions of the War Production Board. 

The amendment No. 1 releases all 
electric ranges in the hands of deal- 
ers as well as ranges having a factory 
sales value of $80 and over in the 
hands of distributors and manufac- 
turers. Ranges having a factory sales 
value of less than $80 in the hands 
of distributors and manufacturers 
are not released but must be held 
for defense housing or war agencies. 

To qualify for a new electric 
range, a person must certify to the 
dealer in writing either: (a) that a 
new domestic electric range is re- 
quired to replace one that is worn-out, 
damaged beyond repair, or destroy- 
ed; or (b) that no other cooking 
equipment is available, that the prem- 
ises are wired for the installation of 
a range, and that electric facilities 
for range operation are installed. 

Ranges may also be used to fill 
orders for the Army, Navy, Maritime 
Commission or the War Shipping Ad- 
ministration, but it is believed that 
few if any of the ranges will be 
needed for such purposes, inasmuch 
as such agencies use commercial types 
not affected by the order. 

Orders bedring a preference rat- 

Wells M. Stanley - J. Carlin 
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ing of A-9 or higher granted prior to 
July 16, 1942, may be filled, but no 
additional preference ratings will be 
granted to consumers in view of the 
certification method established by 
this amendment for consumer pur- 
chase of electric ranges. 

The WPB Consumers’ Durable 
Goods Branch estimates that approx- 
imately 70,000 electric ranges are 
now in the hands of dealers, distrib- 
utors and manufacturers. Since pro- 
duction has ceased, that represents 
the total stock available for the dura- 
tion of the war. Of that number, 
about 25,000 will be held for defense 
houses; the remaining 45,000 will be 
made available to the public under 
conditions already stated, as a result 
of the unfreeze order. 

Last year approximately 500,000 
electric ranges were manufactured, 
or about 100,000 above normal pro- 
duction. Thus, the 45,000 ranges be- 
ing released to the public represent 
normally a little more than a month’s 
supply. However, because of the 
restrictions placed on their sales, it 
is expected that the supply will last 
about six months. After that the pub- 
lic will have to depend on electric 
ranges in homes and on ranges heated 
by other fuels to meet their needs. 

Exchange Section 

Heads Announced 

L. P. Sweat, vice-president of Mis- 
sissippi Power Company, Gulfport, 
and president of the Southeastern 
Electric Exchange, has announced the 
following appointments of section 

J. D. Stietenroth 

chairmen to direct the sectional activ- 
ities of the Southeastern Electric Ex- 
change during the forthcoming ad- 
ministrative year: 

J. D. Stietenroth, treasurer, Mis- 
sissippi Power and Light Company, 
Jackson, has been reappointed chair- 
man of the Accounting Section. 

Wells M. Stanley, vice-president, 
Alabama Power Company, Birming- 
ham, has been reappointed chairman 
of the Sales Section. 

P. J. Carlin, superintendent of dis- 
tribution, Florida Power and Light 
‘CCompany, Miami, will head the Engi- 
neering and Operation Section, suc- 
ceeding Lewis Payne, president, East- 
ern Shore Public Service Co. 

T. Norman Jones, vice-president, 
Virginia Electric & Power Company, 
Richmond, Va., has been appointed 
chairman of the Employee Activities 
Committee, succeeding J. M. Stafford, 
Jr., Georgia Power Company. 

Carboloy Tool Production 
Capacity Increased 

With Carboloy standard tools now 
continuously available for delivery 
directly from stock in virtually all 
sizes, Carboloy Company, Inc., De- 
troit, has announced a further in- 
crease in manufacturing facilities. 

Intended to increase reserve ca- 
pacity for standard tool production, 
the tool department of a General 
Electric subsidiary in the Illinois reg- 
ion, formerly manufacturing appli- 
ances, has been equipped to produce 
such tools from carbide materials 
furnished under sub-contract. 

T. Norman Jones 



Utility Employees in 

Scrap Rubber Drive 

Evidence that employee organiza- 
tions of utility companies can play 
an important part in salvage, bond 
sale, and other such campaigns, which 
require the active support and co- 
operation of thousands of individuals, 
is to be found in recent activities of 
southern electric power companies. 

An outstanding example is the 
scrap rubber drive conducted by the 
employees of Durham Public Service 
Company, of Durham, N. C. Headed 
by Lee C. Goodwin, new business 
manager, the employees of the Dur- 
ham utility accomplished the amazing 
feat of collecting 1,800 times as 
much scrap rubber as company of- 
ficials estimated could be collected. 
In the three-week period of the con- 
test, more than 60,000 pounds of 
scrap were collected and turned in 
to the rubber collecting agencies. 

The company drive was part of a 
program sponsored by the Cities Serv- 
ice Power & Light Company among 
subsidiary companies. R. L. Lindsey, 
vice-president and general manager, 
announced the drive, in the form of 
a contest, to all employees of the 
Durham company. Prizes of war 
bonds and war savings stamps were 
offered to employees turning in the 
largest quantity of scrap. Although 
a quota of only 3,360 pounds had 
been set, the drive brought in an 
average of 269 pounds per employee, 
for the total of 224 employees. First 
and second prize winners were P. L. 
Hicks and G. H. Campbell. 

* * * 

Members of the Louisiana Power 
and Light Company engineering and 
construction departments constructed 
from the junk pile two sets of 46-kilo- 
volt disconnect switches urgently 
needed for extension to an army camp. 
It was a rush job and even with the 
good priority rating the company 
could not have had them delivered 
on time. 

Twelve non-standard 69-kv insula- 
tors from old cell type arresters in- 
stalled in 1925 and discarded several 
years ago, were used along with other 
old obsolete and damaged material. 
The switches were not streamlined 
but company engineers said they 
would do the job both eletrically and 
mechanically. 

: + % 

Thomas W. Martin, president of 
Alabama Power Company, announced 
on July 2nd that orders had been 
given for the removal of rubber mats 
from trunks of all cars owned and 
operated by the company throughout 
its entire system. He said there were 
approximately 175 such cars and 
while he was unable to give an ac- 
curate estimate of how much this 
might amount to, he was sure it 
would be an appreciable amount. 

“We have also,” said Mr. Martin, 
“gathered something over 1,500 
pounds of old rubber tile flooring, 
rubber mats, etc., from the general 
office building in Birmingham.” 

Mr. Martin said this effort was in 
addition to regular plant salvage op- 
erations in all plants of the company 
and was done in aid of the Presi- 
dent’s scrap rubber campaign. 

NEWA Will Select 

New Managing Director 

At a meeting of the Management 
Committee of National Electrical 
Wholesalers Association, held at New 
York on July 1, 1942, at which all 
members of the com- 
mittee were present, it 
was announced that W. 
J. Parker had resigned 
as acting managing di- 
rector. The Manage- 
ment Committee, to- 
gether with the secre- 
tary, Alfred Byers, and 
treasurer, E. Denald 
Tolles, will carry on 
the work of the As;o- 

ciation. Meanwhile, the Management 
Committee is considering the selec- 
tion of a new managing director, ac- 
cording to announcement by D. Lyle 
Fife, president. 

William M. (Bill) Shepherd, rural 
development director of the Ar- 
kansas Power and Light Company, 
was unanimously elected president 
of the United States Chamber of 
Commerce at the annual conven- 
tion held in Dallas, Tex., in June. 
He is shown, above, at left, receiv- 
ing congratulations and the gavel 
from Walter Finke, of Minneapo- 
lis, Minn., the retiring president. 
Herbert Hayes, of Atlanta, new na- 
tional vice-president, admires the 
proceedings from under a 10-gallon 

convention sombrero. 

RUBBER 
Will hep Ww! 
THE WAR 

Above and at left are 
typical ballyhoo stunts 
staged by the employees 
of Durham Public 
Service Co. in their re- 
cent rubber salvage 
campaign and contest. 
At far left, winners in 
the contest, P. L. Hicks 
and G. H. Campbell 
stand with R. L. Lind- 
sey (center) general 

manager. 
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IG8-HOUR WEEK 

FOR POWER 
AND 

LIGHT 
| 

Outmoded wiring systems can’t stand today’s wartime pace! Only modern bus duct meets the needs of 

round-the-clock operation . . . quick production changes . . . low installation and maintenance costs 

America is winning—but has not yet 
won — its race against time. 

Shipping platforms tell an encour- 
aging story of war production, but 
the progress of the job must still be 
measured in terms of time. 

Round-the-clock, round-the-calen- 
dar operation of machine tools calls 
for an electrical system that will stay 
on duty a full 168 hours every week. 
War plants can’t afford to gamble on 
a single “if.” 

BullDog has designed its flexible 
power and lighting systems with 
every wartime consideration in mind 
—efficiency of operation, speed of 
conversion, economy of critical mate- 
rials, protection against breakdown 
and sabotage, saving of installation 
time, safety, cost of maintenance. 

Power and Light “Stripped for Action’’ 

Who is to say which of these advan- 
tages is most important? It is our 
belief that all are vital, if industry is 

to reach its victory production goal. 
It was because old-fashioned wir- 

ing methods could not meet the re- 
quirements of modern manufacture 

“that BullDog pioneered the first bus 
duct systems many years ago. They 
are engineered for mass production 
and built by mass production methods. 

The same needs that made these 
systems standard in normal times 
have made them doubly valuable in 
this emergency. An hour saved today 
may well be worth a month in ’43. 

These, in brief, are BullDog’s chief advantages 

Power and light where they are needed, 
when they are needed. 

System can be installed in new plants 
without waiting for machine layout. . . 
and machines can go to work as soon as 
the roof is on. 

Tool set-ups can be changed, machines 
moved, without interrupting light or power. 

Power operates at higher efficiency, with 
less voltage loss, than in any other system. 

An enclosed system, protected against 
breakdowns, sabotage and short circuits. 

System is engineered for maximum effi- 
cient use of war-scarce materials. No 
rubber needed. Valuable aluminum saved 
for other indispensable war uses. 

Installation in a fraction of the time re- 
quired for old-fashioned wiring. 

Standard, interchangeable sections— 
100% salvable. Instantly convertible from 
one production set-up to another. 

BullDog “’Plug-in’’ Power Is an Integral Part of the Machine Tools It Serves 
“Just a ten-minute job!” That’s all the time it takes to hook up the power for any 
one of the machine tools in the great aircraft engine plant shown above. And 
hooking up or rearranging a whole battery of machines, or an entire production 
line, is equally simple and correspondingly quick. BullDog BUStribution DUCT 
gives you power where and when you want it . and it’s engineered to save. 

LDOG
 

ELECTRIC 
PRODUCTS 

C0. 

AN cs 
DETROIT, MICHIG Ga 

Products of 08 Electric 
om Ltd., Toronto, Ontario 

ield Engineering Off
ices 

7 All Principal Cities 

BULLDOG “PLUG-IN” SYSTEMS—THE ARTERIES THAT SUPPLY POWER AND LIGHT FOR WAR PRODUCTION 
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WAR-TIME PROBLEMS DISCUSSED 

AT N. C. ELECTRIC INSTITUTE 

66 LECTRICITY in the War Pro- Victor H. Tousley, International 
gram” was the theme of a_ Secretary, I.A.E.I., brought word to 

two-day meeting held at the North the meeting that there would be no 
Carolina State College in Raleigh on 19483 edition of the National Electri- 
July 14-15. Sponsored by the North cal Code, nor a meeting of the Elec- 
Carolina Chapter of the LA.E.I., the trical Committee, of NFPA, this year. 
N. C. Association of Electrical Con- He explained that the Electrical Com- 
tractors, and the State Board of Ex- mittee was about to approve the for- 
aminers of Electrical Contractors, as mation of a small committee with 
well as the State College, the meeting power to act on Code changes that 
attracted an attendance of nearly one may be made desirable by war-time 

for certain types of installations; 
weather-proof and slow burning in- 
sulated wires for use on neutrals; 
deletion of Section 2452, making use 
of non-tamperable fuses mandatory, 
for the duration of the war; and rec- 
ognition of varnish cambric insula- 
tion for current carrying capacities 
of either 1937 or 1940 Code — 
whichever is higher. 

Mr. Tousley outlined some of the 
changes in wiring that could be ex- 
pected in the very near future; iron 
wiring for residences; open wires on 
a running board suspended from 
straps; second-hand wire refinished 
for new use. He directed attention 
to a new ruling that prohibited use 
of copper wire for grounding electri- 

hundred persons, including inspect- conditions. According to Mr. Tous- cal equipment. 
ors, contractors, utility personnel, ley, the 1940 Code will remain in One of the most inspiring talks 
and manufacturers representatives. effect but a supplement will be is- presented at the Institute was that 
N. E. Cannady, State Electrical En- sued soon including all interim of S. Paul Vecker, vice-president, 
gineer and Inspector, and C. S. Whit- amendments. 
aker, chief electrical inspector of Dur- 
ham, presided over the sessions. 

Left to right: (1) W. B. Stover, Duke Power Co., Charlotte; 
Charles M. Stone, also of Duke Power Co., and L. P. Spoon, 
Thomas & Betts Co., New York. (2) E. H. Alexander, 
General Electric Co., Schenectady, and Charles M. Stone of 
Duke Power Co. (3) B. D. Kelly, Carolina Power & Light 
Co., Asheville; E. B. Hicks, Carolina Power & Light Co., 
Raleigh, and R. W. Talton, Carolina Power & Light Co., 
Henderson, N. C. (4) Thomas J. Taylor, contractor, and 
J. M. Blalock, electrical inspector, both of Oxford, N. C. 
(5) V. H. Tousley, International secretary, I.A.E.I., Chi- 
cago; E. G. Romeiser, Porcelain Insulated Wiring Systems, 
Union City, Ind., and J. S. Mahan, Fustat Manufacturers, 
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Carolina Power & Light Co., whose 
Among the changes that will be subject was “Serving Civilian Needs 

recognized are the use of CNX cable During the Emergency.” 

Chicago. (6) S. P. Vecker, of Raleigh, and R. W. Talton, of 
Henderson, both of Carolina Power & Light Co. (7) S. J. 
Rosch, Anaconda Wire & Cable Co., New York; W. E. Arm- 
strong, Underwriters’ Laboratories, Inc., Chicago; and L. M. 
Keever, North Carolina State College, Raleigh. (8) Dan C. 
Boney, State Insurance Commissioner, Raleigh, and Henry 
Pitts, electrical inspector, Roaneke Rapids, N. C. (9) 
Ralph Robinson, Robinson Electric Co., Charlotte; Roy A. 
Palmer, Duke Power Co., Charlotte; S. M. Ayers, electrical 
inspector, Boone, N. C.; and J. L. Speights, Virginia Elec- 
tric and Power Company, Richmond. 
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ENROLL NOW IN ONE OF THESE HOME LAUNDRY TRAINING MEETINGS! 
NORTHEASTERN DIST. 

Utica, New York. . .. Aug. 17 
Albany, New York.. .Aug. 18 
New Bedford, Mass.. Aug. 20 
Providence, R. I.... . Aug. 21 
Boston, Mass. Aug. 25 
Hartford, Conn... .. .Aug. 26 
Worcester, Mass... . Aug. 27 
METROPOLITAN DIST. 

N.Y. City (2 schools) .Aug. 25 
New York City. ....Sept. 15 
Newark, N. J........Aug. 27 

~enacingy DISTRICT 
Willi Pa.. Sep h 

EAST CENTRAL DIST. 
Middleboro, Ky... Aug. 
Grand Rapids, Mich.. Aug. 
Lexington, Ky. .. .Aug. 
New Castle, P. . Aug. 
Louisville, Ky..... .. . Aug. 
Pittsburgh, Pa.. . . Aug. 
Columbus, Ohio. 
Saginaw, Mich.. 
Evansville, Ind..... 

nton, Ohio... . . 
Cincinnati, Ohio 
Toledo, Ohio. ....... 
Fort Wayne, Ind... . . 
Cleveland, Ohio 

CENTRAL DISTRICT 

Waterloo, _* 
Mason City, 
Fargo, N. 
Siouz Falls, S. D.. 

maha, Neb... .... . 
joines, la... .. . 

Kansas City, Mo..... 
Joplin, Mo.. 
Wichita, Kansas... 
SOUTHWESTERN DIST. 

Oklahoma City, Okla.Aug. 23 
Wichita Falls, Texas. Aug. 24 
Dallas, Texas. be 
Little Rock, Ark... . 
Tyler, Texas. ae Clearfield, ie . September 

Reading, ’Pa.. 
Wilkes-Barre, Pa. 
Allentown, Pa.. 
Lancaster, Pa 
Harrisburg, Pa... .. . 
Philadelphia, Pa. 
Atlantic City, N. J. 
Wilmington, Del 
Baltimore, Md.. , 
Washin ten, D. c. St. Louis, Mo.. ... . 
Luray, Va.... ‘ 
Hagerstown, Md.. September WEST CENTRAL 
SOUTHEASTERN DIST. 

New Orleans, La... .. Aug. 25 
Jackson, Miss. . 26 

Indianapolis, Ind.. 
Muncie, Ind.. . . 
Terre Haute, Ind.. 
hicago, Ill. 

Rockford, ee 
Peoria, Ill. 

Urbana, Ill. 

La Crosse, Wisc.. 

Duluth, Minn... . 
Brainerd, Minn.... . 
Burlington, ites.s 
Davenport, Ia... .... 

APPLIANCE 
SERVICE 

CENTER 
DEALER 

Milwaukee, Wis... . . 

Minneapolis, Minn... 

aco, Texas........ 
San Antonio, Texas.. 
Houston, Texas 
eer Texas. -_ 4 
Tulsa 

PACIFIC COAST BI : 
Bakersfield, Calif..... Aug. 24 
Los Angeles, Calif... . Aug. 
San Jose, Calif...... . 
Eugene, Ore.... g- 
San Diego, Calif. Aug. 

DIST. San Francisco, Calif.. Aug. 
Aug. 19 Fresno, Calif Aug. 2 
Aug. 20 San Bernardino, Calif.Aug. 
Aug. 24 Bellingham, Wash.. . Aug. 2' 
Aug. 25 Stockton, Calif... . . Aug. 
Aug. 27 Portland, is. . Aug. 
Aug. 27 Seattle, Wash...... . Aug. 
Aug. 28 Sacramento, Calif... . Aug. 
Aug. 31 i 

Olympia, 
Red Bluff, Calif. 

This sign, identifying the G-E 
Authorized Service Center Dealer, 
will get wide-spread publicity. A 
full-color, 2-page advertisement 
featuring it will appear in the 
August 29th issue of the Saturday 
Evening Post, which is on the news- 
stand August 25th. Other equally 
striking advertisements will appear 
in Life, August 24th; Better Homes 
and Gardens, September; Ladies’ 
Home Journal, September; and 
McCall’s, September. 

SECOND OF NATIONAL SERIES 

General Electric appliance training 
schools have already won the enthusiastic 
support of dealers and service men from 
coast to coast. More than 3000 recently took 
refrigerator service training in approxi- 
mately 100 schools across the country. 
Now comes the second national series of 
schools, concentrating on G-E Home 
Laundry equipment, including washers and 
ironers. 

BEGINNING AUGUST 24th 

Some time from the latter part of August 
on there will be a G-E Home Laundry 
Service Training School in session near 
you. A partial list of dates and locations are 
shown in the box. 

SOME OF THE FEATURES 

1. Sensational new G-E Movie: “Into the 
Wringer and Out—with J. Smedley 
Sprout.” 2. Sound slide film: “Servicing 
Washer Mechanisms and Wringers.”’ 
3. Another movie (tentative): “Eight Months 
Later,” brings you up to date on G.E.’s 
service policy and program. 4. “Round 
Robin,” session on washer and ironer 
servicing, supervised by G-E trained 
service personnel, 

SEE YOUR G-E DISTRIBUTOR 

Home Laundry Training Schools in your 
locality are sponsored by your General 
Electric appliance distributor. Be sure to 
get in touch with him now for actual dates 
and other information. All dealers and 
service men interested in G-E washer and 
ironer servicing are cordially invited to 
attend. Some time will also be devoted to 
service problems on other appliances. 

xk * 

Gaverat ELECTRIC and its dis- 
tributors have a three-fold aim in setting 
up these national service training schools 
3s. 1. To help back up the Government’s 
Conservation Program. 2. To help Mrs. 
America get the most out of her appliances 
for the duration. 3. To assist G-E appliance 
dealers in performing a better servicing 
job and thus help them build a more 
successful business. 

Already more than 1000 dealers have 
qualified through our distributors as author- 
ized Appliance Service Center dealers 
for G-E ee Get all the facts on how 
og too, can qualify, by attending one of 
the Home Laundry Training Schools your 
G-E distributor is going to conduct. 
Consult him TODAY! 

General Electric Co., Appliance and Merchandise Department, Bridgeport, Connecticut 

‘GENERAL 56) ELECTRIC 



Left to right: (1) C. M. Jones, Underwriters’ Laboratories, 
Inc., Atlanta; and J. L. Speights, Virginia Electric & 
Power Co., Richmond. (2) S. J. Rosch, Anaconda Wire & 
Cable Co., New York; Lee F. Adams, General Electric Co., 
Schenectady, and N. E. Cannady, N. C. State Electrical 
Engineer, Raleigh. (3) Adam S. Honeycutt, contractor, 
Oakborough, N. C.; and Ralph Robinson, Robinson Elec- 
tric Co., Charlotte. (4) Bill Henry, National Electric Prod- 

ucts Co., Charlotte; Wade Gallant, Westinghouse Elec. & 
Mfg. Co., Raleigh; and Paul Lyman, Carolina Power & 
Light Co., Raleigh. (5) R. E. Suggs, Durham County 
electrical inspector, and George John, electrical inspector, 
Camp Bolton, N. C. (6) E. V. Sapp, Economy Electric & 
Supply Co., Charlotte, and Dwight Casey, executive secre- 
tary of N. C. Electrical Contractors Association. 

H. G. Knoderer, commercial engi- 
neer, General Electric Co., told the 
group of the value and importance 
of local meetings of the I.A.E.I. 

Others who addressed the meeting 
included Lee Adams and E. H. Alex- 
ander, both of General Electric Co., 
who discussed the application of elec- 
trical control equipment; E. G. Ro- 
meiser, field engineer for Porcelain 
Insulated Wiring Systems, who dis- 
cussed the savings in critical materi- 
als that could be realized through the 
use of porcelain for insulation; W. F. 
Armstrong, of Underwriters Labora- 
tories, Inc., who outlined some of the 
substitution of materials necessitated 
by the war production program; 
Dwight L.Casey, secretary, N. C. As- 
sociation of Electrical Contractors, 
who discussed contractor activities 
under present conditions; Arthur L. 
Abbott, of NEMA, who talked on 
“Emergency Requirements and Emer- 
gency Codes’; Sherwood Brockwell, 
state fire marshall, who talked on de- 
fense against incendiary bombs; Jos- 
eph J. Siddall, commercial engineer, 
H. H. Robertson Co., whose subject 
was “Cellular Metal Floor Race- 
ways’; and L. M. Keever, associate 
professor of electrical engineering, 
N. C. State College, who described 
the contribution the college is making 
in aiding the war training program. 

John Booth, district manager, Buss- 
man Mfg. Co., Richmond, and J. S. 
Mahan, consultant, Fustat Manufac- 
turers, Chicago, both were in attend- 
ance and answered questions on fuses. 

44 

Cooperation In War Effort 

Theme of IAEL Meeting 

Activities designed to aid in the 
war effort—ranging from mainten- 
ance of appliances to salvage of crit- 
ical materials—will be reviewed in 
detail by league managers and others 
attending the Seventh Annual Con- 
ference of the International Asso- 
ciation of Electrical Leagues sched- 
uled for September 17-19, 1942 at the 
Hotel Cleveland, Cleveland, Ohio. 

Carl H. Christine, president, ap- 
pointed a program committee con- 
sisting of J. S. Bartlett, Washington, 
D. C.; John A. Morrison, Philadel- 
phia, Pa., and W. A. Ritt, Minneap- 
olis, Minn., to prepare the program 
which will be devoted entirely to dis- 
cussing topics related to the war ef- 
fort. 
Among the subjects scheduled, are 

servicing, maintaining and repairing 
appliances; the dealer _ situation; 
maintaining relations with builders, 
home financiers and their associa- 
tions; handling of problems incident 
to dim-outs and blackouts; aiding in 
plans for power conservation; cam- 
paigns to salvage critical material; 
promoting safety lighting of access 
roads to industrial plants; aiding in- 
dustrials to obtain needed electrical 
equipment; new approaches to pres- 
ent activities to make them more ef- 
fective in the war situation; cooper- 
ating with local Chambers of Com- 
merce and other groups, in the de- 

velopment of programs to get busi- 
ness back to a peace-time basis when 
the war is over. 

There will be three general open 
sessions on September 17 and 18. 
Business affairs of the IAEL will be 
discussed on the afternoon of the 
18th and the 19th will be devoted to 
a round-table forum on league man- 
agement problems for managers of 
member organizations. 

Guide to Wartime Care 

Of Electric Motors 

Allis-Chalmers Manufacturing Com- 
pany announces the publication of an 
entirely new kind of maintenance 
handbook — “A Guide to Wartime 
Care of Electric Motors.” According 
to the company, the times demand a 
fresh approach to problems of motor 
care. Increase in the average mo- 
tor’s working time from 1800 to 8700 
hours a year is cited. 

Other new factors noted are the 
importance of continuous motor op- 
eration to the war effort, increasing 
difficulty of obtaining new motors, 
and the lack of previous experience 
with electric motors on the part of 
the thousands and thousands of new 
workers now being pressed into serv- 
ice in war production plants. 

Unlike most maintenance books, 
“A Guide to Wartime Care of Elec- 
tric Motors” applies to all makes of 
standard, general-purpose motors. It 
contains no advertising. 
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Fluorescent Lighting 

Manual Now Available 

Answering a definite need for a 
complete and accurate treatise on 
science’s latest contribution to light- 
ing progress, a new book entitled 
“Fluorescent Lighting Manual’’—by 
Charles L. Amick of General Elec- 
tric’s Nela Park Engineering Depart- 
ment, Cleveland—has just come off 
the press. 

The new book of 312 pages, of 
easily readable type and couched in 
layman’s language, charts a course 
midway between highly technical 
booklets on the subject and popular 
feature articles in the public prints, 
science and trade magazines. 

Profusely illustrated with half- 
tones and diagramatic sketches, “Flu- 
orescent Lighting Manual,” published 
by McGraw-Hill Book Company, Inc., 
treats of such matters as: unique 
characteristics of fluorescent lamps; 
interprets the basic philosophy of il- 

Cc. L. Amick 

luminating engineering (with respect 
to footcandle standards and lighting 
quality) especially for the benefit of 
readers to whom lighting is a some- 
what new and mysterious phenome- 
non. 

The book is so written that nearly 
anyone, whether he has had much 
electrical background or not, can gain 
a wealth of interesting, practical in- 
formation on fluorescent lighting 
from any of its ten chapters. Chief 
purpose of the manual, according to 
its author, is to provide a ready ref- 
erence source for the fundamental 
knowledge useful in solving the prob- 
lems which arise in contemporary 
fluorescent lighting practice. 

The manual makes available a time- 
ly authoritative accounting of the 
construction and performance of all 
types of F-lamps. It reveals the 
principles and methods of calculat- 
ing illuminating requirements and de- 
signing luminaires and installations. 
It includes helpful pointers on how 
to install the lamps themselves, how 
to assure maximum light output, and 
how to locate and remedy trouble, if 
any. Enlightening comparisons of 
economic factors concerning fluor- 
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escent lighting vs. filament lamp 
lighting and that of other sources are 
provided in this manual. Price of the 
new “Fluorescent Lighting Manual” 
is $3.00. 

Engineers Help Power 

Systems Increase Output 

The nation’s power systems are 
facing one of the most critical prob- 
lems in their history in endeavoring 
to obtain increased output of elec- 
tricity from existing facilities to meet 
ever-mounting war needs, Chas. F. 
Lloyd, manager of the Westinghouse 
Central Station Sales Department, 
disclosed in addressing a meeting of 
the Westinghouse Electric and Man- 
ufacturing Company’s central station 
managers brought to Pittsburgh from 
every district in the nation for a sym- 
posium on war power problems. 

Mr. Lloyd said: “Shortages of ma- 
terials are making it increasingly dif- 
ficult to manufacture new apparatus 
for supplying the electrical needs of 
our war industries. For that reason, 
it is our duty as manufacturers of 
electrical equipment to offer our en- 
gineering resources to the hard-press- 
ed power companies. We must help 
them devise ways and means of 
squeezing every available kilowatt 

Left to right, O. O. Rae, southeastern central station division manager, 
Atlanta; C. F. Wagner, manager of central station engineering depart- 
ment, East Pittsburgh; L. W. McLeod, southwestern central station di- 
vision manager, St. Louis; and C, F. Lloyd, manager of central station 
sales department, East Pittsburgh, all of Westinghouse Electric & Mfg. Co. 

hour of electricity from present 
equipment.” 

Westinghouse design and applica- 
tion engineers are devoting a large 
percentage of their time to assisting 

GREENLEE BENDERS 

EASIER AND FASTER FOR 

_THE MAN ON THE JOB 

BENDER BULLETIN 

$-116 

Ask the man who knows ... the operator right out 
_ on the job doing the bending .. . and he’ll tell you 
that bending conduit with the Greenlee Hydraulic 
Bender is even easier than it looks. To bend conduit 
requires power... approximately 31 tons for 4-inch 
conduit ...and Greenlee Hydraulic Benders have 
the power. The No. 770 Bender, for 114 to 3-inch 
conduit, has 25 tons of easily developed power, 
while the No. 775 Bender, for 3 to 41%4-inch conduit, 
has 40 tons of hydraulic power. One mancan quickly 
develop this power by simply pumping the handles. 

These light, portable benders are built com- 
py pactly into one unit, are easily carried to the 
L2},jobs and set up, and will not move and twist 

about when in use. Our Bender Booklet 
S-116 will show you how you can cut bend- 
ing costs on every job. 

GREENLEE TOOL CO. 

1768 COLUMBIA AVE., ROCKFORD, ILL. 

the operators of electric power sys- 
tems in solving this pressing war 
problem, reported Charles F.. Wag- 
ner, manager of the Central Station 
Engineering Department. 

“Working jointly with utility engi- 
neers, we have developed plans for 
the rebuilding of many old genera- 
tors so that additional electric power 
can be added to the nation’s supply 
without making heavy demands on 
critical materials,’”’ Mr. Wagner said, 
adding: “These same engineers by 
cooperative effort have produced aux- 
iliary cooling equipment that enables 
transformers to carry additional 
loads. This eleminates in many cases 
the immediate necessity for new 
transformers.” 

Many of the nation’s electric power 
systems have been set up in minia- 
ture on the Westinghouse electrical 
calculating board to find ways and 
means of getting more power out of 
existing systems. 

Also as an aid to war production, 
Westinghouse has set up a special 
organization to devote its entire time 
to handling vital repair and mainten- 
ance work for public utilities and 
manufacturing industries throughout 
the nation, Frank H. Stohr, manager 
of the Industry Sales Department, 
told the forum. 

Utility Companies May 
Sell Excess Stocks 

A utility company may sell ma- 
terials from excess stocks or inven- 
tories to any other utility company 
or war production plants, provided 
the order for such materials carries 
a preference rating of A-5 or higher. 
This is provided for in Amendment 
No. 2 to P-46, announced recently 
‘by the War Production Board. 
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Industrial Engineers 

Survey South’s Facilities 

Engineers of member companies of 
the Southeastern Electric Exchange 
this month are completing surveys of 
the industrial facilities and resources 
in their territories with a view toward 
making greater use of Southeastern 
industrial plants for all-out war pro- 
duction. 

The industrial survey grew out of 
a meeting between executives of the 
utilities and officials of the War Pro- 
duction Board in Atlanta on July 2. 
Sponsored by the SEE, the meeting 
was attended by approximately forty 
men. 

It followed a similar meeting, held 
the week before, of WPB officials 
and engineers of the Georgia Power 
Company. The model program agreed 
upon at that meeting for a survey 
of Georgia’s industrial facilities was 
adopted for use in other Southeastern 
states. 

At the SEE meeting, O. M. Jack- 
son, former sales promotion manager 
of the Georgia Power Company and 
now deputy regional director of the 
WPB, declared that “getting products 
out of the southeast for successful 
prosecution of the war effort’ is the 
single purpose of the WPB, which 
has been reorganized and staffed to 
provide the management of Southern 
industries with complete assistance 
for securing sub-contracts or con- 
tracts on war production orders.” 

Charles A. Collier, vice-president 
of the Georgia Power Company, said 
that “‘small Southern industries must 
be worked into the war production 
program if we are to avoid defeat 
in the war and defeat on the home 
front when the war is over.” 

86 New Members 

Enrolled in I.A.E.I. 

Eighty-six new members have been 
enrolled in the Southern Section, In- 
ternational Association of Electrical 
Inspectors, since the annual meeting 
of the section last October, according 
to a report by C. M. Jones, secretary 
of the Southern section. 

Members of the section who have 
enrolled members are listed below: 

Bagwell, H. O., Carrollton, Ga............ 1 
Boger, C. A., Charette, N. C......cccccees 1 
Bommer, A. J., Dallas, Tex..........0000. 3 
Bushnell, R. O., Miami, Fla.............. 2 
Byrum, R. L., Greensboro, N. C..........- 1 
Campbell, R. D., Asheville, N. C........... 2 
Camus, F. G., Shreveport, La............++ 3 
Davis, James E., Galveston, Tex........... 4 
Eberling, J. H., Houston, Tex...........+. 1 
Edwards, Steve, Quincy, Fla............+. 1 
Edwards, T. W., Jacksonville, Fla.......... 1 
Fisher, Jack, Jackson, Miss............+++-+ 8 
Flynt, H. F., Winston-Salem, N. C......... 1 
Guess, Earle B., Jackson, Miss...........- 2 
Hancock, A. E., Austin, Tex........-++-+++- 1 
Harpster, R. L., West Palm Beach, Fla..... 1 
Hayes, Ray, Corpus Christi, Tex........... 1 
Hendricks, R. B., San Antonio, Tex........ 1 
Hobson, Luther, Sheffield, Ala........... 1 
Houston, O. A., Durham, N. C.........+.+.+- 1 
Hunter, Carl, Rusk, Tex........0++eee00% 3 
Johnson, Dewey, Atlanta, Ga........5ee00+ 1 
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Southeastern regional officials of the War Production Board and officials 
of the Georgia Power Company are seen, above, discussing plans for 
cataloging the industrial facilitiés and resources of Georgia in an effort 
to obtain more war contracts for Georgia industries. Seated, from left, 
the men are: W. H. Barnwell, industrial agent of the Georgia Power 
Company; Julian L. Mason, manager of production division of the WPB 
in Southeastern region, and Charles A. Collier, vice-president of the power 
company and vice-chairman of the Georgia Industrial Location Advisory 
Committee. In back row are three industrial specialists of the WPB in 
Southeast, Robert P. Sweeny, textiles; Fred E. Scott, foods, and Russell 

Garner, bedding. 

Jones, C. M., Atlanta, 
Jones, Cecil T., Atlanta, 

Leeman, C. 
McConnell, E. 
Meullier, R. 
Miller, G. M., Richmond, Va 

ee ee ee ee 
- Lauderdale, Fla....... 

Muths, S. L., Gulfport, Miss..........-.+. 
Noake, Harold, Corpus Christi, Tex........ 
Peeples, Troy, Roby, T: 
Phillips, Earl, Clinton, 
Peters, K. O., St. Petersburg, 
Ricketts, G. B., Lockport, La 
Rousseau, G. C., Salisbury, N. C 
Sampson, T. W., Jr., Jackson 
Segall, B. Z., New Orleans, L 

Deano cccccces 

Nee 
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Stall, W. A., Jacksonville, Fla............ 

Stanford, A. G., Atlanta, Ga.........--e6. 1 
Watkins, W. F., Atlanta, Ga.........-.06- 1 
Welman, Geo., New Orleans, La.......... 1 
Whitaker, C. S., Durham, N. C........+5- 5 
ee, Ge Dic knob eee vncssewnnscssoanne 1 
Zimmer, Charles, Houston, Tex........... 3 

American Steel & Wire 

Wins Navy “E” Flag 

In one of the most impressive and 
colorful occasions experienced in 

The official party which participated in the presentation of the Navy “E” 
Award to the Electrical Cable Works, of American Steel & Wire Co., at 
Worcester, Mass. Left to right, in front row, are Rear Admiral Wat T. 
Cluverius, USN, Ret., and president of Worcester Polytechnic Institute; 
Capt. J. J. Hyland, of the Boston Naval Inspection Bureau; Capt. C. J. 
Wheeler, Commandant of Holy Cross Naval R.O.T.C.; and C. F. Hood, 

president of American Steel & Wire. 



Worcester, Mass., in many years, the 
local plants of the American Steel & 
Wire Co., U. S. Steel subsidiary, re- 
cently were awarded the Navy “EE” 
for excellence in production. 

A crowd of 3,500 employees of the 
company filled Worcester Memorial 
Auditorium to watch Rear Admiral 
Wat T. Cluverius, U.S.N., Ret., pre- 
sent C. F. Hood, company president, 
with the Navy “E” burgee. The 
presentation was a climax to a day 
which had seen Navy representatives 
and company officials tour the Elec- 
trical Cable Works of American Steel 
& Wire Co., in Worcester. 

Illuminating Engineers 
Will Meet in St. Louis 

September 21st and 22nd are the 
dates set for the 1942 Illuminating 
Engineering Society Wartime Light- 
ing Conference. St. Louis is to be 
host for this conference which will 
be devoted entirely to the discussion 
of the lighting problems now faced 
by our country at war. 

Blackout lighting, lighting for war- 
time production and substitute ma- 
terials as they affect the lighting 
industry are a few of the topics to 
be covered. 

PERSONAL NOTES 

About Men You Know 

John E. Jackson, manager of the 
Lynchburg district of the Appala- 
chian Electric Power Company, has 
been granted leave of absence to join 
the staff of the United States Office 
of Scientific Research and Develop- 
ment in Washington. Mr. Jackson’s 
leave was requested by Dr. Vannevar 
Bush, director of the government 
agency. 

G. Roberts Neubauer, assistant 
manager, will be in charge of the 
company’s operations during Mr. 
Jackson’s absence. 

ok * x 

Bernal E. Clark, advertising and 
sales promotion manager of Florida 
Power and Light Company, has been 
commissioned first lieutenant in the 
Army Air Force and is temporarily 
stationed at Miami Beach, Florida. 
During the first World War, he 
served two years in the Army, going 
to France with the 35th Division, 
where he was a regimental observer 
on the front lines in two major of- 

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 
“indenter” (which costs only $1.25) and you have a smooth, efficient job when 
you use B-M connectors and couplings. No 
tighten! 

The BRIEGEL METHOD saves you up to 50% on time and a substantial 
materials-saving (in keeping with today’s thinking). 
Means more profit, too! Approved by Underwriters’ 
Laboratory, of course. 

DISTRIBUTED 
BY 

Chicago, Ill. 

Clifton Conduit Co. 

General Electric Co. 
Bridgeport, Conn. 

BRIEGEL METHOD TOOL CO., Galva, Ill. 
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The M. B. Austin Co. 

Jersey City, N. J. 

squeezes with the patented B-M 

extra turns or twists—no nuts to 

The Steelduct Co. 
Youngstown, Ohio 

Enameled Metals 
Pittsburgh, Pa. 

National Enameling & Mfg. Co. 
Pittsburgh, Pa. 

Triangle Conduit & Cable Co. 
Elmhurst, N. Y. C. 

fensives. After the war, he returned 
to college and graduated in 1921 from 
the University of California. He has 
been in newspaper work, as reporter 
and editor, and before joining the 
power company, in 1936, as adver- 
tising manager, he was an executive 
in the Miami advertising firm of 
Loomis, Bevis & Hall. Since coming 
to Miami in 1925, he has been prom- 
inently identified with civic enter- 
prises in south Florida, and in 1941 
served as president of the Miami Ad 
Club. 

a” ae ad 

E. A. Gebhardt has just been elect- 
ed president of Commercial Adver- 
tising Agency, Inc., of Chicago, IIl. 
Mr. Gebhardt entered the advertising 
field in 1906 as an art apprentice 
with Commercial’s predecessor com- 
pany. In addition to the training in 
industrial art, his experience covers 
many phases of advertising, such as 
mechanical production, sales promo- 
tion, merchandising and client serv- 
ice. For about eight years he has 
been quite active in the affairs of 
the Chicago Industrial Advertisers 
Association, as chairman of the vari- 

E. A. Gebhardt 

ous committees, then director and 
vice-president in charge of programs, 
at the same time serving on N.I.A.A. 
committtees. In 1940 he was a mem- 
ber of Industrial Marketing’s Jury of 
Awards and just recently was ap- 
pointed a Director of Chicago Cen- 
tral Lions Club. 

* * 

The Boston Woven Hose and Rub- 
ber Company announces that, effec- 
tive July 1, 1942, Gordon N. Lewis 
joined their organization as sales 
manager of their tape department. 
Mr. Lewis is well and favorably 
known to members of the electrical 
industry and has for the past eight 
years been associated in a similar 
capacity with Jenkins Bros. Co., 
Bridgeport, Conn. 
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S. H. Mortensen, engineer-in- 
charge of a-c design for 10 years, has 
been appointed chief electrical engi- 
neer of the Allis-Chalmers Mfg. Co., 
plants at West Allis, Cincinnati, Bos- 
ton and Pittsburgh. 

Starting at the Allis-Chalmers Nor- 
wood works in 1905, Mr. Mortensen 
transferred to Milwaukee as an elec- 
trical draftsman three years later. 
There he successively became design 
engineer for d-c machines, design en- 
gineer of rotating synchronous ma- 
chines, and in 1932 engineer-in- 
charge of alternating current design. 

S. H. Mortensen 

Mr. Mortensen was born in Den- 
mark, studying in Europe before 
coming to America. He has been 
responsible for pioneer work in the 
development of self-starting syn- 
chronous motors, synchronous ccn- 
densers and turbo-generators. In 
addition to contributing numerous 
articles and papers on electrical op- 
eration and design to the leading pro- 
fessional papers, he has been the 
author of a textbook on Motor and 
Generator Design, and more recently, 
a co-author of the Standard Hand- 
book for Electrical Engineers. 

He is a fellow of the AIEE, a 
member and former director of En- 
gineers Society of Milwaukee, and 
the Allis-Chalmers representative for 
the Edison Electrical Institute. 

e+ ¢ € 

Three major shifts of Virginia 
Public Service Company executive 
personnel were announced recently 
by W. E. Wood, president. These 
changes were occasioned by the resig- 
nation of F. A. Mitchell as vice-pres- 
ident of the company with headquar- 
ters in Newport News. Mr. Mitchell 
resigned to become president of the 
Newport News Distilled Ice Co. 

J. W. Howard, manager of the 
Northern Division, serving Alexan- 
dria, Leesburg, Warrenton and other 
communities, was elected vice-presi- 
dent and manager of the Eastern 
Division. The Eastern Division cov- 
ers the Peninsula area in and adjacent 
to Newport News, where the Virginia 

blic Service Company operates gas, 
electric and transportation systems. 
.G. E. Kidd, manager of the Eastern 

Division, is to assume Mr. Howard’s 
ormer duties as manager of the 
Worthern Division, and, in addition, 
@ will have supervision over the 
ompany’s service in Arlington Coun- 
y which formerly was under the di- 

rection of B. J. Dorsey. Mr. Dorsey 
will move .to Newport News as as- 
sistant to Mr. Howard. 

* * * 

Thomas J. Fleischer, vice-president 
of Walker Electric Company, of At- 
lanta, manufacturers of metal boxes 
and other electrical products, has 
been appointed a member of one of 
the industry committees of the War 
Production Board. The committee 
upon which he will serve is known 
as the enclosed box group. 

* a * 
George W. Hart, sales consultant 

for Ebasco Services, Inc., since 1936, 
has resigned to join the Government 
Contract Service staff of the Radio 
Division of Western Electric Com- 
pany, Inc., at 120 Broadway, New 
York City. Mr. Hart graduated in 
electrical engineering from Bucknell 
University in 1927. After several 
years in electrical work for Bethle- 
hem Steel Company and the Pennsyl- 
vania Railroad he began his electric 
utility connections as commercial en- 
gineer with New York and Queens 
Electric Light and Power Company. 
Graduate study in public utility econ- 
omies, at New York University, led 
to his subsequent position with Ebas- 
co Services, the consulting and ad- 
visory service organization for the 
Electric Bond and Share System. 

For the past two years Mr. Hart 
has been chairman of Edison Electric 
Institute’s Wiring Committee, and a 

member of the Planning Committee 
of the National Adequate Wiring Bu- 
reau. 

* * * 

Charles Spooner Zimmer, of Hous- 
ton, Texas, long associated with the 
Busman Fuse Company, died at his 
home Tuesday, July 21. Mr. Zim- 
mer, who was 52 at the time of his 
death, was chairman of the Mem- 
bership Committee of the Southern 
Section, International Association of 
Electrical Inspectors and has ‘been 
most active in the affairs of the As- 
sociation. He was a member of the 
Rotary Club, B.P.O.E., A.L.E.E., and 
the Houston Engineers Club. 

e « 

Flavius J. Hendley, superintendent 
of overhead lines for the Chattanooga 
Electric Power Board, died in a Chat- 
tanooga hospital on June 21, follow- 
ing a brief illness. Mr. Hendley, who 
was 40 years of age at the time of 
his death, studied engineeering at 
Alabama Polytechnic Institute at Au- 
burn. Following his graduation he was 
employed by the Alabama Power 
Company. 

He was also employed for a time 
by Allied Engineers and by the Geor- 
gia Power Company. He moved to 
Chattanooga some twelve years ago 
to work for the Tennessee Electric 
Power Company, and after the power 
company was taken over by the Chat- 
tanooga Electric Power Board, he 
was retained in his same capacity. 
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ELECTRIC UNITS 

We shall continue to 
do our utmost to take 
care of your service 
requirements on 
Chromalox electric 
range units. 

in various forms suitable for industrial use are putting 
the heat on Hitler and the rest of the Axis gang in war 
production plants everywhere. Meanwhile Chromalox 
range units in thousands of homes may be confidently 
expected to hold the fort “for the duration.” 
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Did You Kuow 

since time immemorial, the wedge has 
been the orthodox method of tightening 
and permanently joining two bodies to- 
gether? 

“Gorilla Grip"’ mechanical connectors 
use two types of this wedging principle. 

3 The long-bodied, fine-threaded nut (c), 
the soft copper serrated sleeve (a), and 
the hard brass lockring (b) tapered with 
the same taper as the nut are used in 
what is known as the Terminal Unit of 
the Connectors. 

This Terminal Unit is machined to snug 
and compact the wires and cables as the 
nut is tightened on the thread of the 
body. This wedging action makes a 
mechanically as well as ey acer per- 
fect connection. 

The tapered head bolt (d) and nut (e) 
on the yoke and body of the fittings 
draws these two members over the cable 
providing perfect electrical contact. 
Pressure is uniformly distributed over the 
full contact area and simultaneously 
locks the parts into: position. 

Write for our booklet which illustrates 
these mechanical principles in more 

L detail. 

National Electric 
PRUOCOCTS CORPORATION 

300 FULTON BUILDING, PITTSBURGH, PA. 
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NEW EQUIPMENT 

and MATERIALS 

New Thin Slot Insulations 

New thin types of Irv-O-Slot insu- 
lation described below have been de- 
veloped by Irvington Varnish & In- 
sulator Company, Irvington, N. J., 
to provide non-bulking slot insula- 
tion for use in confined or limited 
space: resin coated fish paper, resin 
coated Spauldo paper, varnished silk 
duplexed to fish paper, special thin 
varnished cambric duplexed to fish 
paper duplexed to Spauldo paper, and 
varnished Fiberglas duplexed to fish 
paper duplexed to Spauldo paper. 

These materials plus straight-cut 
and bias-cut varnished cambric in 
heavier combinations provide for ev- 
ery slot requirement. 

Irv-O-Slot insulation consists of 
fish or Spauldo papers coated with 
resin, or bonded by means of a plastic 
insulator to cambric, silk or Fiberglas. 
According to the manufacturer, these 
insulations possess ample strength 
and toughness as protection against 
mechanical stresses and have high 
dielectric strength. The duplexed Irv- 
O-Slot and Spauldo paper have excep- 
tional heat resistance. The bonded 
insulations have high moisture re- 
sistance. All of these insulations are 
flexible and easy to form which sim- 
plifies and speeds application. It is 
available in sheets and also tape form 
ready to be cut into slot strips. 

Regulation Calculator 

For designing new electrical lay- 
outs or putting in new power lines 
needed in industry for war produc- 
tion, engineers are using a handy 
transformer regulation slide rule to 
quickly calculate the per cent regula- 
tion of the electrical equipment in- 
volved. The calculator is being dis- 
tributed by the Allis-Chalmers Mfg. 
Co., Milwatkee, Wis. 

Although designed primarily for 
calculating transformer regulation, 
the slide rule can also be used for 
calculating the regulation of other 
electrical apparatus. It indicates rea- 
sonably accurate per cent regulation 
for a given resistance and reactance 
with one quick setting. The slide rule 
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takes the place of the customary 
method of substituting in formulas or 
nomograms in which a straight edge 
is required to read the diagram. 

Copies of the calculator can be ob- 
tained from the Allis-Chalmers Mfg, 
Co. by requesting Form 3019. 

Cold-Cathode Fluorescent 

The advantages of cold-cathode 
fluorescent lighting, particularly as 
applied to wartime industries, are 
dealt with in an 8-page folder just 
issued by the Fluorescent Lighting 
Association, 509 Fifth Ave., New 
York City. 

This type of lighting, which can be 
effectively installed without reflec- 
tors or fixtures, is filling a real need. 

The folder also deals with recent 
standardization of equipment and in- 
stallation practice by means of na- 
tion-wide certification of approved 
products and of local lighting con- 
tractors. A copy of the folder is 
available on request to the Associa- 
tion. 

Keeping pace with 

UNCLE SAM 

You can't go “all-out” when 
you're “all-in”...the air-condi- 
tioned, noise-proofed rooms 
and inner-spring mattresses 
at Hotel Mayfair renew your 
energy. 
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Wiremold No. 3000 Raceway 

Newly developed fittings and in- 
stallation methods make possible an 
entirely new and simplified ‘“net- 
work” type of electric wiring installa- 
tion utilizing basic Wiremold No. 
8000 raceway and taking off with 
other Wiremold raceways to provide 
complete surface wiring layout for 
lighting and portable tool or appli- 
ance power outlets in production 
areas, engineering departments, lab- 
oratories and plant office buildings. 

Rigidity of Wiremold No. 3000 
Channel and special Wiremold hanger 
fittings permit spanning of beams. 
Minimum number of Wiremold “slip 
joint” fittings cover all installation 
methods and. requirements. Simpli- 
fied layouts use minimum of steel 
and other scarce materials. Wire- 
mold installation methods require no 
pipe threading equipment, climinate 
messes and inconvenience, and reduce 
material waste. Standardized sections 
and parts quickly installed, using only 
hack saw, screw drivers, pliers. 

Installations for fluorescent light- 
ing of working areas can be com- 
pleted using same basic Wiremold 
No. 3000 Channel with reflectors, 
ornamental glass enclosures, hangers 
and fittings for both unit type or 
continuous Line-O-Lamps fluorescent 
fixtures. Detailed bulletins and cata- 
logs available on request from The 
Wiremold Company, Hartford, Con- 
necticut. 

Wiring Tools 

The Greenlee Tool Co., Rockford, 
Ill., offers a 48-page catalog of Green- 
lee Tools for bending conduit and 
tubing, pushing pipe underground, 
pulling in cable, punching holes in 
steel cabinets and panels, boring holes 
in wood, and various other operations 
required in electrical installation 
work. Copies of the catalog are avail- 
able upon request. 

Autovent Blower Catalog 

A new 76-page catalog, Number 
303, describing Autovent Type H and 
Type HB centrifugal blowers has just 
been released by Autovent Fan and 
Blower Division, The Herman Nelson 
Corporation, Chicago, Illinois. 

_ The catalog is divided into two sec- 
tions: Part I is an attractive 20-page 
bulletin printed in two colors and pro- 
fusely illustrated with photographs 
of the blowers showing various drive 
arrangements and discharges, in both 
single inlet, single width and in dou- 
ble inlet, double width construction. 
The text explains construction fea- 
tures, bearings and _ performance 
characteristics of the Autovent Type 

Blower, incorporating the forward- 
ly curved blade wheel, and of the 
Autovent Type HB Blower, incorpor- 
ating the backwardly curved blade 
(non-overloading type) wheel. Appli- 
cation of both types in heating, venti- 
ting and air conditioning systems is 
escribed. 
Part II of Catalog 303 consists of 
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40 pages of engineering data and ca- 
pacity tables covering performances 
of Autovent Type H and Type HB 
Blowers at static pressures from ” 
to 5”. In addition, 16 pages are 
devoted to dimension drawings illus- 
trating 78 different views. Complete 
dimension data is furnished for all 
17 sizes of these blowers. 

Goodrich Rubber Gloves 

A four-page catalog section on 
electricians’ gloves, made by the 
Anode process from liquid latex, has 
just been published by The B. F. 
Goodrich Company, of Akron, Ohio, 
and is now available upon request. 

The catalog section describes the 
manufacturing process and its advan- 
tages, illustrates the types of gloves 
the company makes, and the rigid tests 
which have to be passed before the 
gloves are certified for use. 

Q-Floor Wiring Catalog 

A new 24-page catalog on General 
Electric wiring for underfloor elec- 
trical distribution in H. H. Robertson 
cellular steel Q-Floors has been an- 
nounced by the conduit products sales 
section of General Electric Company’s 
appliance and merchandise depart- 
ment, Bridgeport, Conn. Fittings and 
accessories, illustrated and described 
in the catalog, provide for the use 
of the hollow cells of Q-Floors as 
raceways for wiring, thus making vir- 
tually the entire floor available for 
electrical services. Six basic types of 
Q-Floors are described. 

Dry Type Transformers 

R. E. Uptegraff Manufacturing 
Company, Scottdale, Pa., has issued 
a new 16-page catalog, Bulletin No. 
113, on “Dry Type Transformers.” 
Illustrated are both Type E and Type 
DA Uptegraff transformers and 
drawings, and also reproduced are 
photographs of the Uptegraff plant 
and organization. A copy of this new 
Bulletin No. 113 may be had by ad- 
dressing R. E. Uptegraff Manufac- 
turing Company, 104 Transformer 
Road, Scottdale, Pa. 

POF LURATEX” 

REFLECTOR 

UNITS 

Curtis lines up with the nation’s conserva- 
tion program by offering its Non-Metallic 
Reflector Industrial Units with a minimum 
amount of steel. 
Cat. No. 1506 is designed for two 40 watt 
fluorescent lamps with provisions for the 
installation of a third lamp at any time. 
Cat. No. 1507 for three 40 watt lamps. Cat. 
No. 1508 for two 100 watt lamps. 
The “Fluratex” reflectors on these units are 
guaranteed to give first-class performance. 
They are rigid in construction, chip-proof 
and designed to utilize all the light from 
the lamp. 
“Fluratex” reflectors are finished in Flura- 
cite, a baked synthetic reflecting surface, 
glossy white and mineral hard, discovered 
by Curtis after extensive research, es- 
pecially developed to maintain and not dis- 
tort the color value of the fluorescent lamp. 
Fluracite possesses unusually high reflec- 
tivity and is easily cleaned with soap and 
water. Fluracite has been successfully used 
for over 342 years on most Curtis Fluores- 
cent products. 
Write today for further information. 
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AVAILABLE 
NOW 

Conserve Critical Materials! 
“‘Wire-Nuts” save critical war materials — Lead, 
Tin and Rubber as used in solder-and-tape joints. 

VY i Gt” 1" ( : 
Solderless, Tapeless Wire Connectors 
Millions In Use—Better electrically; stronger 

| mechanically. Ask for free samples. 
i FULLY APPROVED. Listed by Underwriters’ 
I Laboratories, Inc. SIZES FOR EVERY JOB. 

Other War-Time Wiring-Job Speeders 

A 

SOLD THROUGH JOBBERS 

IDEAL COMMUTATOR DRESSER COMPANY 
1017 Park Avenue Sycamore, Illinois 
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Fibre Insulation 

The Wilmington Fibre Specialty 
Company, Wilmington, Del., has just 
issued a leaflet entitled “Keep Ma- 
chines Moving.” The leaflet suggests 
the advantage of carrying a smail 
stock of vulcanized fibre for main- 
tenance requirements. It reports that 
many companies are finding a small 
stock of vulcanized fibre a big help 
in making repairs to electrical appar- 
atus, welding apparatus and the like. 
The Wilmington Fibre Specialty Com- 
pany offers a wide range of vulcan- 
ized fibre sheets, rods and tubes. 
This material has many applications 
as, for example, shims on motor 
spacers, coil tamping tools, ete. 

Appliance Dealers 

Meeting Emergency 

(Continued from page 33) 

a line of garden tools and acces- 
sories, and he has various types 
of vitamin mixtures for plants, 
soil improvers, fertilizer and the 
other kindred items for the city 
gardener. This dealer expects to 
have a large stock of seeds, bulbs, 
plants, etc., for the fall garden 
season. 

Mr. Duffie says that gardening 
is the nation’s most popular hob- 
iby now. People are growing veg- 
etables for patriotic reasons, and 
they are growing more flowers 
and taking more interest in their 
homes because of the tire and gas- 
oline rationing, war bond buying, 
etc. He believes the garden de- 
partment will carry the overhead 
of his main store and help him 
stay in business and retain his 
identity in the electrical appli- 
ance business. He is expanding 
his service sales at the second 
store, handling all electrical serv- 
ice from that location. 

Promoting Your 

Service Sales 

(Continued from page 26) 

successful methods and apply 
them to your service business. The 
framework for getting the job 
done already exists because you 
and your organization know the 
methods. Now it’s a case of trans- 
ferring the application from mer- 
chandise sales to repair sales. 

Keeping your business going 
from now on requires active pro- 
motion to realize sufficient vol- 
ume to keep your costs in line. 
And every effort you put out will 
make your position stronger for 
the day when peace comes and 
civilian goods production is re2- 
sumed again. 

ELECTRICAL SOUTH for AUGUST, 1% 

Eliminating Industrial 

Machine “Camouflage” 

(Continued from page 18) 

inged areas give greater light dif- 
fusion when flat or egg-shell fin- 
ish is applied. But when factory 
ceilings are excessively high, a 
gloss white may be the best solu- 
tion, particularly when such fac- 
tors as dirt resistance and wash- 
ability must be considered. For 
these qualities, a glossy finish will 
give the best performance.” 

The whole research project 
proved that three-dimensional see- 
ing through the right combination 
of color and light greatly improve 
plant conditions. 
By showing the du Pont movie 

on the Science of Three-Dimen- 
sional Seeing, by distributing the 
booklet quoted above on the sub- 
ject, and by giving free demon- 
strations of the difference three- 
dimensional painting of a machine 
makes, lighting engineers in Geor- 
gia and elsewhere in the south 
have influenced industrial plants 
and machine shops into painting 
their machinery and shops to ob- 
tain the welcome advantages of 

FORA | 

GOOD DAYS 

WORK IN ( GETA 

ST.LOUIS \GOOD NIGHTS 

SLEEP AT 

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

Cgg@ HOTEL 
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COMPLETELY AIR-CONDITIONE 
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7 bé ”) 

Stop “Dead Lamp’ Sabotage 

it | | Flanged Cast Iron 
in- Cd with LLOYD 
ory . 20 Seti mm 
a Junction and Pull Boxes ‘|. Bil NO-BLINK 

“3 ' STARTERS 
‘ac- 
sh- 
For 
vill 

ect 
ee- ’ 

ion Sit 
ove @ ¥ <0 

vie De a iaie . /*s 2 ~FS-4 

- ane QM cee 
ub- 18xl8x . > — 
nn Prevent breakdown of ballasts, condensers, 

tubes and starters themselves. 
ee- i Prevent “flicker” and “blink.” 
67 Write tor Listings we —— Seen ort . : ° ——— 

a: "Listed oat dean iy, Ooundinn es ns o 

nts Certified by Electrical ‘Testing Laboratory- Spec. 6 
* le eur-Q-Lier Standards 

ob- e x C—Edgewoo a., Providence, % > 
of Atlanta, Georgia patio re Sige A poe lig 

Warehouse Stocks in 23 Leading Cities 

sige = Lloyd Policy Insures Quality 

The FRESH-AIR MAKER Equipment can depend on this 

@ Designed to give 
DEEP -DRYIN G you a fast selling fan of 

INSULATING VARNISH B high quality construction 

spies - | and fine appearance— 

SYNTHITE Fresh-Air Makers are 

PG-1 beautifully balanced, quiet 

¢ and efficient in operation 

Clear Baking 

VARNISH 

yet competitively priced— 

S 

30”, 36”, 42”, 48” diam- 

eters. 

This varnish will cure in any wind- Or vou can simplify vour 
ing regardless of depth as is demon- ¢ 7 ¢ 

strated in the actual test above. A one 
pound can was filled with varnish and 
placed in a baking oven. As the solvent 
evaporated, fresh varnish was added so 
that a uniform depth of two inches was 
maintained. After continued baking, the 
can was cut in half with the result il- 
lustrated. There were no wet spots, nor 
trapped solvents. Specify DOLPH’S 
SYNTHITE PG-1 for deep-drying and 
where high dielectric, bigh heat resistance 
and maximum mechanical bonding are 
essential in repair and maintenance work 
— it’s dependable, efficient, permanent! 

job if you build your own 

fans by the purchase of a 

proven, standard fan blade 

—individually packed— 

carefully balanced—three 

or four bladed type in 30”, 

36”, 42”, 48” diameters. 

Write for further details 

and prices. Write for new 40 page catalog today. 

~ JOHN C. DOLPH COMPANY BLOWER DIVISION 

Isatating Varma Spat SCHWITZER-CUMMINS COMPANY 

|. Ne 1145 EAST 22ND STREET INDIANAPOLIS, U. S. A. 
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three-dimensional seeing. 
Among the types of business 

establishments in Georgia that 
now enjoy the advantages of 
three-dimensional seeing for their 
employes are cotton oil mills, cot- 
ton textile mills, wood processing 
plants, bottling plants, a farm ma- 
chinery factory, iron and tool 
works, door and sash plants, and 
a ceramic plant. 

Maintenance Practice 

For Welding Apparatus 

(Continued from page 9) 

anently installed on inlet and ex- 
haust air openings, resulting in 
severe overheating and very short 
equipment life. 

Improper connection of exten- 
sion leads for either the electrode 
or work terminals is not at all 
uncommon. This results in a high 
resistance circuit from welder to 
are and return with resulting vari- 
ations in welding current, partic- 
ularly when the leads are moved 
so as to change the resistance of 
the connections. This is a freq- 
uent cause of complaints by weld- 
ing operators that the heat is not 
steady. 

The remedy for this is to make 
sure that connections are kept 
tight, and that all connections are 
made with cables equipped with 
properly installed cable lugs or 
terminals. It is practically im- 
possible to bolt or wedge untinned 
flexible cable to another conduc- 
tor and secure a good low-resist- 
ance joint. Soldered or reliable 
solderless connectors or terminals 
should always be used. 

The use of excessively long elec- 
trode or work leads with motor- 
generator type welders will result 
in overheating of the motor when 
operating in the upper part of the 

current range unless extraordi- 
narily large cables, or a number 
connected in parallel, are used. 
Overheating of the motor from this 
cause is a frequent reason for mo- 
tor-generator welders tripping off 
the line with consequent loss of 
production. 
A source of trouble which is not 

protected against by the motor ov- 
erload relays is the intentional or 
unintentional application of long 
continued short circuits on the 
generator. Poor cable or cable 
connection insulation may be re- 
sponsible for unintentionally short 
circuiting a generator for long 
periods of time. This results in 
the flow of very heavy generator 
current, but because of the low 
generator voltage involved, does 
not require sufficient power input 
from the line to cause the motor 
overload relay to trip. 

While the motor is not dam- 
aged, the generator may be seri- 
ously overheated or burned out. 
The same results will follow in- 
tentional permanent short circuit- 
ing of the electrode holder on the 
work or any grounded conductors. 

The use of improperly bonded 
structural steel systems or build- 
ing frameworks for the welding 
current return circuit is undesir- 
able. The high resistance path 
thus afforded the welding current 
may result in overheating of the 
welder motor, and in addition, 
there is always the possibility that 
arcing or overheating of some poor 
connection, possibly quite remote 
from the scene of operations, may 
go unnoticed and start a fire. 

No attempt should be made to 
adjust welding current output by 
any means other than those pro- 
vided and recommended by the 
manufacturer of the equipment. 
Shifting the brushes on generators 
not designed for brush-shifting 

control will usually result in in- 
ferior welding characteristics, im- 
paired commutation, and_ short 
brush life. Short circuiting of re- 
sistors or rheostats or any other 
tampering with the control fur- 
nished on are welding equipment 
may result in damaging or burn- 
ing out of the equipment. 

In transporting welding equip- 
ment, rough handling resulting in 
permanent mechanical damage is 
all too frequent. Motor-generator 
sets mounted on steel wheeled run- 
ning gear should be moved only 
at slow speeds—never behind fast- 
moving trucks or other vehicles. 
They should be eased over obs- 
tacles and depressions such as 
flange clearance grooves in tracks. 
Slings used for transportation of 
welders by crane should be care- 
fully arranged to avoid damaging 
control boxes, handles, and other 
equipment mounted on the outside 
of the set. 

Care should be taken to avoid 
using are welders out-of-doors in 
unfavorable weather. Many ma- 
chines now on the market are de- 
signed to be both semi-protected 
and dripproof. This does not mean, 
however, that these welders should 
be used in rain or other precip- 
itation without suitable protection. 

At the discretion of the user, 
of course, dripproof or even open 
motor-generator sets can be op- 
erated out-of-doors, provided they 
are protected from obviously dam- 
aging conditions by tarpaulins or 
temporary shelters. These may 
be arranged so as not to hinder 
ventilation of the equipment, as 
previously discussed. 

In spite of the reliability of the 
modern are welder, troubles will 
occur. The causes and remedies 
for the majority of such troubles 
are given in the tabulation on 
pages 8 and 9. 

—(Galaic FANS — 

PROMPT SHIPMENT 

ON PRIORITY-RATED ORDERS 

Send _ for Coolair Bulletin 

and Dealership Information 
to service. 

ELECTRICAL SOUTH, Grant Bldg., 

Atlanta, Ga. 

FOR SALE 

Wholesale electrical house in large 

Southern industrial city. 

large defense activities. Owner called 

Center of 

Address Box 71, care 
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Through cooperation with leading manufacturers, E. S. 
makes it possible for you to secure the following Helpful Book- 
lets, Reference Bulletins, Handbooks and Catalogs, without 
cost or obligation. Check the list, fill in the coupon and mail to 
ELECTRICAL SOUTH, Grant Bldg., Atlanta, Ga. 

101. SERVICE EQUIPMENT AND LOAD 
CENTERS—Service Equipment, Load Centers 
and Panelboards assembled with Type AC 
circuit breakers are listed in this new publi- 
cation. In addition to considerable general 
information, it includes specifications and 
price data. Frank Adam Electric Company, 
St. Louis, Mo. 

105. COOLAIR HOME-COOLING FANS— 
FORM 141—Complete descriptions of 194) 
Coolair single and twin attic fans, window 
fan and new automatic ceiling shutter. Also 
contains valuable installation suggestions. De- 
signated as Form 141. American Coolair 
Corp., Jacksonville, Fla. 

113. INTERPRETING THE NEW CODE 
IN TERMS OF NEW BUILDING WIRES—A 
new booklet describing the rulings on thin, 
heat-resisting and synthetic insulations are 
carefully simplified. The ratings of the new- 
ly recognized types of wires and the new 
ratings for Type R are graphically shown in 
tables for both the new and rewiring classes 
of work. General Cable Corporation, 420 
Lexington Avenue, New York, N. Y. 

114. IDEAL PRODUCTS CATALOG — A 
special 25th anniversary catalog has just been 
issued describing the complete line of Ideal 
Products. Electrical Contractors, Motor Re- 
winders, and Industrial Maintenance Electri- 
cians will be particularly interested in this 
comprehensive publication. Ideal Commutator 
Dresser Company, 1270 Park Avenue, Syca- 
more, Il. 

115. FLUORESCENT LIGHTING ACCES- 
SORIES—Fall Bulletin No. 3, describing and 
illustrating complete Lloyd line of Fluorescent 
Lamp Holders, Starters, Starter Sockets and 
Holder and Socket combinations. Lloyd 
Products Company, Providence, R. I. 

117. MECHANICAL CONNECTORS—First 
Aid for electrical systems through the use of 
mechanical connectors is the subject of an 
interesting twenty-page booklet now available. 
In addition to specific construction and sales 
of the new “Gorilla Grip,” this booklet de- 
scribes a wide range of mechanical connectors 
for every size and purpose. National] Electric 
Products Corp., Pittsburgh, Pa. 

120. SQUARE D COMPANY announces the 
Spring issue of the Square D Digest, dated 
April, 1941. This condensed catalog contains 
listings and the latest prices of many Square 
D products, including Safety Switches, Service 
Equipment, Multi-breakers and other Circuit 
Breakers, Panelboards, Motor Control and 
Pressure Switches. Square D Company, De- 
troit, Michigan. 

129. BULLETIN 403 on BullDog enclosed 
bus bar system of electrical distribution for 
commercial and industrial use. Forty-four 
pages of construction details, applications, di- 
mensional data and technical charts. 
Electric Products Company, 7610 Jos. Campau 
Avenue, Detroit, Michigan. 

132. INDUSTRIAL WIRING HANDBOOK: 
This 48-page handbook, called “Adequate Wir- 
ing for Industry,” describes modern factory 
wiring methods and materials. Wiring prac- 
tices adaptable to all factories are outlined. 
Publ. No. 51-4011. General Blectric Co., Ap- 
Pliance and Merchandise Dept., Bridgeport, 
Conn. 

142. ELECTRICAL CONDUIT — Complete 
technical information on corrosion-resisting as- 
bestos-cement ducts for underground and over- 
head service, with and without concrete en- 

“Transite Conduit and 
Industry,” DS 
22 East 40th 

velop, is included in 
Korduct for the Electrical 
Series 410. Johns-Manville, 
Street, New York, N. Y. 

148. LITTLE GIANT RELAY—A new small 
Relay for use on A.C. or D.C. is described 
in a Ward Leonard Bulletin No. 105. The 
Relay is available in single pole, single or 
double throw contacts. On standard frequen- 
cies, coils can be obtained for 6 to 230 velts. 
Complete information on contact rating is 
given in the bulletin. Ward Leonard Electric 
Company, Mount Vernon, N. Y. 

149. ELECTRIC RANGE UNITS—Chroma- 
lox Bulletin CF-107 lists proper assembly and 
adaptor ring to fit any range, regardless of age 
or make. Inventory investment and servicing 
reduced to minimum. Units same as used on 
many makes of new ranges. Edwin L. Wiegand 
Co., 7600 Thomas Boulevard, Pittsburgh, Pa. 

155. ELECTRICAL CONNECTORS — 325- 
page catalog describing and illustrating Burndy 
clamp connectors for overhead distribution and 
transmission, substations, grounding, under- 
ground distribution and industrial wiring. Con- 
tains 84 pages of useful technical information. 
Company asks that requests for the catalog, 
Catalog No. 40, be written on company letter- 
head. Burndy Engineering Co., Inc., 107 East- 
ern Boulevard, New York City. 

156. INTERVAL AND PROCESS TIMERS 
—Furnished for any cycle of time, fully ad- 
justable, for any purpose, any requirement, or 
any specified action. Each one built to meet 
individual specifications. Give information re- 
garding what unit is to be used on, what it is 
to be used for, and what it is expected to do. 
Both Manual and Automatic Reset types avail- 
able; individual or repeatingly continuous op- 
eration. Automatic Electric Mfg. Company, 
Mankato, Minnesota. 

157. PROGRAM OR SIGNAL TIMERS — 
Used extensively for starting and stopping 
working hours, marking the beginning and 
ending of school class periods, sounding munic- 
ipal time signals, and se on. Write for de- 
scriptive circular. Automatic Electric Mfg. 
Company, Mankato, Minnesota. 

158. ELECTRIC MOTOR REBUILDING 
MATERIALS CATALOG — 28 pages — gives 
complete descriptions, specifications and prices on all materials and replacement parts nec- 
essary for the eleptric motor rebuilding 
shop. Insulation & Wires, Inc., 2127 Pine 
Street, St. Louis, Mo. 

159. NEW COMPLETE FLUORESCENT 
CATALOG NO. 114—Lists in detail fixtures 
for every type of lighting application. New 
units abound in this book which is sure to be 
welcomed as the complete story on fluorescent 
by architects, contractors and jobbers alike. 
Day-Brite Lighting, Inc., St. Louis, Mo. 

160. ELECTRICAL CONNECTORS — Com- 
plete up-to-date catalog of Handy Electrical 
Connectors and devices for repair, maintenance 
and new construction. Ask for publication 
Z-103. H. B. Sherman Mfg. Company, Bat- 
tle Creek, Michigan. 

161. RECTIFIED FLUORESCENT LAMPS 
AND LUMINAIRES—A recent booklet de- 
scribing RF lighting especially designed for 
industrial lighting needs. Illumination layout 
data and illumination tables illustrate this 
booklet. Lamp Department, General Elec. Co., 
Nela Park, Cleveland, Ohio. 

163. TIME CONTROL DEVICES—Engineer- 
ing data on automatic reset timers and Time 
Delay Relays suitable to control hundreds of 
industrial operations. Numerous specific ap- 
plications described. Paragon Electric Co., 
409 South Dearborn Street, Chicago, Ill. 

164. INSULATING VARNISHES AND 
COMPOUNDS—40-page catalog assists in se- 
lection of the right insulating varnish or 
compound to meet any specific requirement. 
Contains helpful temperature conversion and 

* tank capacity tables. Lists and describes all 
standard grades of DOLPH air drying and 
baking insulating varnishes and compounds. 
John C. Dolph Company, 166 Emmett Street, 
Newark, New Jersey. 

165. TECHNICAL DATA ON J-M TRAN- 
SITE ASBESTOS-CEMENT ELECTRICAL 
DUCTS—including installation and special fit- 
ting data on J-M Transite Electrical Conduit 
and Korduct—a bound set of technical data 
sheets on the two asbestos-cement duct ma- 
terials. Primarily prepard for designing engi- 
neer and installation supervisor, the 42-page 
book is chuck-full of practical information for 
anyone concerned with underground or over- 
head duct installations. Tables giving dimen- 
sions of ducts and fittings and numerous in- 
stallation photographs are included. Copies 
of the book, Form DS Series 410, may be 
obtained upon request to Johns-Manville, 22 
East 40th Street, New York City. 

166. ATTIC FAN MANUAL—New 6-page 
bulletin entitled, “Hy-Duty Ventilators | for 
Every Use’—Form No. 347-A—specifications, 
data and information on the installation of 
Fresh Air Maker Ventilators. New 4-page 
folder entitled, “Your Patrons Like A Fresh- 
Crisp Atmosphere’—Form No. 402—descrip- 
tive of the Fresh Air Maker for commercial 
purposes. Schwitzer-Cummins Company, Heat- 
ing Division, Indianapolis, Ind. 

167. NATIONAL ELECTRIC ENGINEER- 
ING DATA BOOK—A 350-page engineering 
data book and catalog of National Electric 
Products is now available. In addition to the 
section containing tables and wiring data, this 
publication includes eomplete catalog specifica- 
tions and prices on conduit, industrial bus- 
ways, surface raceways, “Plug-In” strips, 
armored cable, flexible tubing, ‘Gorilla Grips,” 
brackets and wireholders, fuses, and wire and 
cable. A special feature of the publication is 
a listing of the Federal specifications with 
which the National Electric Products comply. 
National Electric Products Corporation, Pitts- 
burgh, Pa. 

168. GREENLEE TOOL CATALOG NO. 
33-E — a 48-page catalog of GREENLEE 
TOOLS for bending conduit and tubing, 
pushing pipe underground, pulling in cable, 
punching holes in steel cabinets and panels, 
boring holes in wood and doing various other 
operations. Greenlee Tool Co., 1766 Columbia 
Ave., Rockford, II. 
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Is this what 

you want in 

MAGNET 

WIRE ? 

Quality of insula- 

tion ...ease in hand- 

ling ...economy ? 

Plain and 
Heavy 
Enamel 

Yes, these are a few, but, as a 

specifier, you might also want 

the highest conductivity possible; 

adaptability for winding; resistance 

to abrasion, chemicals, impact, com- 

pression, etc. One or all of these 

factors could play a vital part in the 

performance of your product. 

Formvar 

Nylon 

Cotton 
Covered 
(Round, 
Square, 
Rectangular) 

Essex Wire Corporation has long 

specialized in magnet wire prob- 

lems. A wide range of types and 

insulations are available to meet 

your needs. Write for the WI Blue 

Catalog. 

Paper Covered 

Silk Covered 

Cellophane 
Covered 

Glass Covered 

Litzendraht 

ESSEX WIRE CORPORATION 

Distributed by 

INSULATION & WIRES, INC. 

2127 Pine St 289 Simpson St., N. W 

St. Louis, Missouri Atlanta, Georgia 
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