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Sky Trap for Zeros 

SET AND SPRUNG ...IN SECONDS... BY MATCHED MOTOR AND CONTROL 

The siren wails ... the searchlights and locators of 

this "Zero Trap" swing into position as a unit. Wher- 

ever the locator points, there also points the search-— 
light — instantly and automatically. Enemy aircraft 

are detected and spotted in seconds for anti-aircraft 

gunners to send to their doon. 

This important complete co-ordination is made possible 

by matched motor and control which duplicate the move- 

ments of the locator. Without it, many vital extra seconds 
would be consumed for the operator to instruct the 

searchlight operator where to direct the light bean. 

The power behind this "sky trap" is an engine-driven 

generator set — with cooling fan motor and control 

panel. This unit supplies power for the arcs, movements 

and control mechanisms of the searchlight systen. 

This is only one of many Westinghouse war motor appli- 
cations...applications that build up engineering experi- 

Power plant control panel ences you can use. Save time, save money, save effort on 
for co-ordinating searchlight 4 
pienso seize denote your next motor and control job. Just call your nearest 
(middle) and d-c generator. Westinghouse Office for "jiffy" help. Westinghouse 

Electric & Mfg. Co., Dept 7-N, East Pittsburgh, Pa. 
J-21286 

auc > 

©) Westinghouse motors ano control 
PLANTS IN 25 CITIES OFFICES EVERYWHERE 

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

Entered as second class matter at the postoffice, Marietta, Ga., under Act of March 3, 1879 
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© SAVES RUBBER ® SAVES TIN 

® SAVES CRITICAL SYNTHETICS 

AZAPAK Rubberless Building Wire is approved by 
the Underwriters’ Laboratories, Inc., under the pro- 

visions of Interim Amendments 44 and 69 of the National 
Electrical Code. 

In this new rubberless building wire, in place of the 
familiar rubber insulation, there are two separate mate- 
rials — (1) a thin layer of Kodapak (cellulose acetate 
butyrate) —a pure insulating material—covering the cop- 
per conductor, over which is wrapped—(2) a compacted 
cushion of crumpled moisture-proofed kraft paper for 
mechanical protection. 
An overall covering of cotton yarn, saturated and 

color-coated to make it moisture-proof and flame-resist- 
ant, provides a finished wire 

sheathed cable run exposed, or for open wiring on insu - 
lators, under the following conditions: 1. In dry loca- 
tions only; 2. For voltages not exceeding 600; 3. If 
there are more than four conductors larger than No. 10 
in an outlet or junction box, or in a cabinet or cutout box, 
the conductors must be individually wrapped with non- 
combustible, insulating tape. Type EI conductors should 
not be used in any hazardous location, except as provided 
for open work in Section 5075. In damp and wet loca- 
tions, EI may be used with lead covering, Type EIL, 
in accordance with Section 3035. Type EI, as distin- 
guished from Type EG, is surface marked and measured 
every two feet the same as rubber-insulated building 

wire. It is produced in 
which has the same appear- FFTs 
ance and diameter as rub- | 
ber-insulated building wire. 

There are two types of 
Hazapak Rubberless Wire, 
i.e.: Type EG (Emergency 
Grounded) and Type EI 
(Emergency Insulation). 
Emergency Grounded 

Wire, Type EG, is the Un- 
derwriters’ Laboratories 
designation for “wire of a | 
type especially approved” in izkz 

Moisture- 
P com- 
pacted kraft 
paper 
eushion 

8, 
qaee 

knob and tube work; in non- 
metallic sheathed cable and as the grounded wire in any 
of the wiring systems covered by Articles 320 to 364 
of the 1940 N.E.C. as provided in Interim Amendment 
44. It is used as the white grounded conductor in assem- 
blies such as Hazardex non-metallic sheathed cable and 
multiple-conductor lead-encased cables. Hazapak Rub- 
berless Wire, Type EG, is always finished white and 
carries no surface markings. An attached tag indicates 
that it is to be used only on grounded circuits. 
Emergency Insulation Wire, Type EI, as defined in 

Interim Amendment No. 69 of the 1940 N.E.C., may be 
used as the ungrounded conductor for non-metallic 

are 
4 

* 
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Gia 
Licensed and made to SG “DILEC” Specifications 

OF or for installation directly in open wiring; in concealed a Tens 

standard building wire col- 
ors: black, red, green, yel- 
low and blue. Underwriters’ 
Laboratories approvallabels 
marked “Type EI Building 
Wire” are attached to each 
coil or reel. 

In the move to conserve 
rubber, the Civil Aeronau- 
tics Authority, Spec. 612, 
authorizes the use of wire 
such as Hazapak Rubberless 
for airport wiring, in ducts 

(cellu- 
lose- 

the soil; the Federal Works 
Agency, Public Buildings Administration in its Sug- 
gested Specifications to Architects recommends the use 
of non-rubber insulated wire like Hazapak Rubberless 
under certain conditions; and specifications issued by 
office of Chief of Engineers, War Dept., Construction Div. 
for Theatre of Operations (Modified) and Mobilization 
Construction, Section 34 Interior Electrical Works, per- 
mit the use of Hazapak Rubberless Wire. 

Our sales engineers will be glad to give you further 
details about Hazapak Rubberless Wire, samples, deliv- 
eries, etc., or ask your wholesaler for further informa- 
tion about Hazapak. 

HAZARD 



An uninterrupted flow of electricity to the farm 
and manufacturing fronts means more food, more 
supplies for our fighting fronts. So keep those 
power lines on the job. They'll help compensate 
for the labor that’s been lost. 

You can obtain materials and supplies needed 
for proper maintenance and emergency repair of 
your A.C.S.R. lines. Aleoa has been authorized to 
carry an adequate inventory of these materials in 
stock, so we can make prompt shipment on orders 
bearing proper authorization. The form of certi- 
fication required is provided in the WPB Utilities 
Order U-1. 

KEEPING THOSE POWER LINES Hot HELPS OUR FIGHTERS 

A.C.S.R. power lines—Aluminum Cable Steel 
Reinforced—are playing an important part in our 
country’s war effort. These conductors are on 
many of the steel tower, high voltage lines you see 
stretching across country. They form vast rural 
networks. A.C.S.R. provides the high conduc- 
tivity, high strength and resistance to corrosion 
that makes the enviable performance of these 
lines possible. 

If you need help in placing repair orders, 
or on any other maintenance problems, write 
ALUMINUM CoMPANY OF AMERICA, 2164 Gulf 
Building, Pittsburgh, Pennsylvania. 
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BACK THE ATTACK WITH WAR BONDS! 



Accuracy : + or-6 inches 
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.. How "See-abitity “is helping 

skilled workmen produce range 

finders of amazing accuracy for 

the U.S. Army 

They said it couldn’t be done! 

No sir, no one could turn out range finders, eyes 
for our army’s artillery—as accurate as it wanted 
them—as fast as it must have them ! 

But that was a long while ago—before Pearl 
Harbor! 

Today, Industry is in quantity production on 
range finders almost absolute in accuracy. 

Today, thanks to American know-how, gunners 
all over the world, smack their targets right on 
the nose! 

“See-ability” through better, more scientific, 
lighting helps make this miracle possible. It is 
helping make high speed precision machine work 
a routine matter. It is helping bring well-nigh 
superhuman skill to human eyes and fingers. 

KEEP YOUR DOLLARS FIGHTING 

That is why millions of Westinghouse Mazda 
Lamps are ear-marked to bring “See-ability” to 
this and other vital war work. 

More light for war plants! In many factories, 
€quipment is showing the strain of continuous, 
round-the-clock production. Especially lighting 
systems! You can help these plants get more 
light. Send for free booklet, “See-ability for 
Indoor Eyes.” It is full of valuable suggestions. 
Westinghouse Electric and Manufacturing Com- 
pany, Lamp Division, Bloomfield, N. J. Plants in 
25 cities... offices everywhere. 

BUY WAR BONDS 

ELECTRICAL SOUTH for OCTOBER, 194) 
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Introduced a short time ago, Anaconda’s Preventive Main- 

tenance Plan is being widely used by utilities to help cus- 

tomers keep electrical systems operating efficiently—despite 

shortages in essential wiring equipment. 

Already some 60 utilities are actively engaged in this 

program. With it, they are helping their industrial power 

customers maintain continuous wartime production by 

preventing electrical breakdowns. 

OVER GO UTILITIES 

are using the plan 

to spearhead service campaigns 

WHAT THE PLAN IS 

The PM plan is a simple but comprehen. 

preventing electrical breakdowns before 
they develop. 

HOW IT WORKS 

The plan provides a practical means of 
making periodic, systematic analysis of 
circuits and equipment. Uncovers po- 

correct them ... prevents overloading of 
lines. 

Data thus gathered aids local W.P.B. 
Branches in reaching decisions on re- 
quests for materials to prevent break- 
downs. 

HOW UTILITIES BENEFIT | 

The PM plan helps utilities maintain 
close customer contact despite a lack of 
“something to sell.” Offers basis for ser 
vice campaign that definitely appeals t/ 
customers. Puts the utility in a leadership | 
role for furthering war production 
throughout the area it serves. 

If you aren’t already utilizing the An 
conda Preventive Maintenance Plan, mail| 
the coupon for full details. =| 

“Tomorrow may be too late... do it today!” 

ANACONDA’S 

we PLAN 

Anaconda Wire & Cable Company 
25 Broadway, New York City 4 

Please send copy of the Anaconda Preventive Maintenas 
Plan for safeguarding wartime production. 

IN sess isicscesisceseeanisinesentsveinbecentcusientcbicesssanancedievea maa 
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LEVER STOPS KAMKLAMP LEVER 
(Open) 

PRESSURE SCREW 
(Screw-driver Slot type 
for 100 Amp. and less; 
**Allen’’ Socket type 

for all others) 

MOLDED BASE 

@ KAMKLAMP 
FUSE HOLDER 

ONE-PIECE — 
NO JOINTS 

MOLDED 
BASE ONE-PIECE 

CONSTRUCTION 
@ KAMKLAMP 

@® PRESSURE TYPE FUSE HOLDER 

THE INGENIOUSLY DESIGNED 

@ KAMKLAMP FUSEHOLDERS 

ON 

clamp the fuses tight. Insert the fuse 
—turn the lever—and you have a 
copper-to-copper connection under 
strong and continuous pressure. 

Convenient, too, are the @ Pres- 
sure Type (Solderless) Connectors, 
which make possible quick, sure 
connections with both line and load 
wires or cables—connections which 
will not ‘ease up”’ or become loose. 

Because of these and other out- 
standing advantages, plants produc- 
ing war materials have purchased 
thousands of these switches. Some 
are used singly—others are banked 
in groups — or assembled in well- 
designed switchboards or panel- 
boards. Still others are installed as 
plugin units for @ Busduct. 

ae ie But wherever and however used, 575 Volt - = 4 s ss 
pnd this heavy duty industrial switch is 
eaten sonia giving efficient, dependable service 

—on motor circuits—at service en- 
MAINTENANCE NOTE . 

All electro-mechanical apparatus 
requires intelligent maintenance 
to produce the most satisfactory 
service You will find helpful our 
free booklets on “Maintenance.” 

et 

(Solderless) 
CONNECTOR anya CABLE 

. ins INSERTED 
ONE-PIECE ane 

CONSTRUCTION PRESSURE 
APPLIED 

@ sHUTLBRAK Swsitehes 

KAMKLAMP LEVER 
(Closed) ; 

LEVER STOPS : 

LINE PRESSURE CONTACT 
(on Fuse Blade or Ferrule) 

PRESSURE SCREW 

@ PRESSURE TYPE 
(Solderless) 
CONNECTOR 

i : “8 Seep pe ae RE 

trance—and on installations requir- 
ing an operating switch. 

@ Shutlbrak Switches are avail- 
able for both surface and flush 
mounting. Installation and connec- | | 
tion are expedited by the ample wir- | 
ing space at top, bottom and at rear 
of the switching mechanism, and by 
the conveniently placed knockouts. 

Capacities: 30 to 1200 amperes, inclu- 
sive, for 250 volts AC or DC, and 575 volts 
AC, in 2, 3 and 4 pole types. Approved by 
Underwriters’ Laboratories, Inc. 

For Detailed Information 

and suggested specifications for @® Shutl- 
brak Switches, Panelboards and Switch- 
boards, write for Bulletin No. 70... Frank 
Adam Electric Co., Box 357, St. Louis, Mo. 

Prank 

| ELECTRICAL PRODUCTS 
for War Industry 

CT 
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Eleetrieal Workers Provided 

By Teehniecal High School 

HE STEPPED-UP employment 
of electrical devices as war 

weapons, and of electrical power- 
ing for machinery to manufacture 
weapons, undoubtedly will result 
in a broadened peacetime use of 
electrical equipment. 

Add the necessary repair of 
electrical motors and appliances, 
now discarded because of the pres- 
ent lack of adequate servicing fa- 
cilities, plus countless re-wiring 
and lighting-improvement jobs, 
plus an estimated six billion dol- 
lars worth of new building con- 
struction, and the total equals the 
need of a vast increase in the 
available supply of electrical 
workers in all classifications. 

To help in meeting this need in 
Greater Miami, at least, the Dade 
County Board of Public Instruc- 
tion, through the County’s Tech- 
nical High School, is training 
“teen-age” youngsters to serve as 
“helpers” in electrical trades. 

Courses offered cover motor 
winding, maintenance and repair; 
electrical construction; and radio 
installation, repair and communi- 
cation. Although the School’s 

By Harrie H. Bierman 

electrical instruction program has 
been in effect only a few years, 
the demand for graduates — and 
even under-graduates — greatly 
exceeds the supply. 

One of the School’s major prob- 
lems, according to P. W. Seagren, 
Technical High School principal, 
is to keep’ vocational-course 
trainees under instruction long 
enough to qualify for a diploma 
or, at least, a trade certificate. 
The former requires three years 
of study and practical work, while 
a trade certificate may be ob- 
tained in two years. 

As a partial solution to the 
problem of keeping students in 
school for the time necessary to 
the completion of their courses, 
the enrollment age for electrical 
training — and various other vo- 
cational courses — has been low- 
ered to fifteen years of age. 

Left, P. W. Sea- 
gren, principal of 
the Dade County 
technical high 
school, interviews 
a student. Below, 
some of the in- 
dustrial equip- 
ment for the ad- 
vanced students. 

ELECTRICAL SOUTH for OCTOBER, 1943 

Thus, it is possible for en- 
rollees to obtain a trade certif- 
icate before they are eligible for 
enlistment in the Armed Services, 
or to graduate with a full high 
school rating before they are sub- 
ject to Selective Service induction. 

Regardless of age, enrollees 
must be ninth grade graduates. 
Moreover, previous to admission 
for electrical training, prospective 
trainees must, when interviewed, 
show a serious interest in, and a 
certain amount of natural qualifi- 
cation for, the courses they de- 
sire to take. 

Students Carefully Selected 

After enrollment, students are 
“on probation” for a three-weeks’ 
period, in order to test still furth- 
er their adaptability for the par- 
ticular work in which they want 
instruction. By means of this 
“double check,” unadaptables are 
eliminated from courses before, 
or soon after, enrollment. And, 
thus, instructors’ time and that of 
the students, themselves, is not 
wasted on the attempted training 
of youngsters in vocations for 
which they are not fitted. 

Housed with other vocational 
schools in a 15-story, concrete- 
and-steel structure, this electrical 
school has an ideal physical set- 



up. It is provided with class- 
rooms, laboratories and _ work- 
shops. And its equipment for 
teaching trainees the what-how- 
and-why of electrical and radio 
work is the latest and best. 

While instruction consists of 
both practical work and basic 
theory, the greater emphasis is 
on the former. The.trainee learns 
to do by doing. The “theory” part 
of the course is designed to teach 
him why he does what he does. 
For that reason, the teaching of 
classroom or “related” subjects is 
streamlined to the nth degree. Of 
any subject, only such portions 
are covered as directly apply to 
the practical work involved. 
Classroom instruction is grouped 

under four general headings: 
science, shop mathematics, shop 
drawing and trade _ economics. 
Science, of course, embraces the 
underlying principles of the par- 
ticular craft for which the trainee 
is preparing himself. Shop draw- 
ing includes enough mechanical 
drawing so that the student can 
express an idea graphically or can 
understand one so expressed. 

Shop mathematics reviews, ap- 
plies and supplements mathemat- 
ical instruction which the trainee 
already has received in his pre- 
vious schooling. Trade economics 
includes shop English — technical 
and trade terms, their grammat- 
ical use and correct spelling — 
and the employment of reference 
books, trade literature (such as 
catalogs) and trade publications. 

In charge of Instructor Sanford 
H. Bearman, the motor section of 
the school is located on the build- 
ing’s tenth floor. Roomy and well- 
lighted by natural and artificial 
illumination, the winding and re- 
pair shop is equipped with six 
27 inch by 10 feet work-benches, 
each of which will accommodate 
three trainees at one time with- 
out crowding. 

Electrical Test Equipment 

At each work-station is a panel 
into which test-leads may be 
plugged. ‘Controlled by a master- 
panel in another part of the room, 
the current going to any individ- 
ual test panel may be d-c or a-c, 
and of any desired voltage in a 
wide selective range. A-c is avail- 
able in either single or 3-phase 
form. 

The shop’s equipment also in- 
cludes a lathe having a 9 inch 
swing and a 54 inch bed, a drill 
press, bench grinders, an arbor 

10 

press, a variable-speed testing 
motor, a coil winder with variable 
heads, a coil shaper (or spreader), 
tension racks, motor-generator 
sets and various items of con- 
troller apparatus. An 8 foot by 
36 foot tool-and-supply room is 
equipped with small tools in size- 
able quantity and wide variety. 

The trainee in this course be- 
gins his shop practice with work 
on small single-phase motors. He 
learns how to wind them, make 
other repairs and to test the re- 
sults of his workmanship. As he 
masters the technique of repairing 
these units, he is advanced to the 
handling of the more complex 
types. 

As the student progresses from 
one manual step to the next, he 
receives a considerable amount of 
supplementary instruction. Includ- 
ed in the latter are “visual aids” 
—motion pictures of work in pro- 
cess, projected “stills” and black- 
board demonstrations. The trainee 
also inspects and handles work 
specimens, finished and in vari- 
ous stages of completion. 

In the earlier stages of instruc- 
tion most of the motors and gen- 
erators used by students as “prac- 
tice subjects” are junked units do- 
nated by electrical repair shops. 
Extra armatures often may be ob- 
tained from salvage dealers by 
exchanging an equivalent amount 
of scrap copper. 

Handed a burned-out armature 
from a single-phase motor, the 
trainee begins by making a “data 
sheet” on which he enters the de- 
tail of the work he intends to do. 
This work-plan he submits to the 
instructor for approval, correc- 
tions or suggestions. 

The student then strips down 
the armature, cleans it, re-insu- 
lates the slots, puts in his wind- 
ings, solders in his connections 
and finishes up by dipping, bak- 
ing and testing. 

Trainees’ learning speed is de- 
pendent, of course, on the individ- 
ual’s ability to grasp and apply 
new ideas. Recently, one student, 
who had had no previous experi- 
ence in motor work, turned out a 
creditable rewind job on an auto- 
motive armature at the end of the 
sixth week after starting the 
course. . 

As a part of its regular equip- 
ment, the school has _ battery- 
charging apparatus, “demonstra- 
tion” panels, and the more com- 
plex types of motors and genera- 
tors up to 15 hp or more. These 
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latter trainees learn to dis-assem- 
ble, re-assemble, test and hook up [ 
to controller units. Working with 
the specimen panels, students 
demonstrate their ability to con- 
nect up 3-phase motors, genera- 
tors and motor-generator sets. 

Considering that they are used 
for the instruction of teen-age 
youngsters, these panels are sur- 7 
prisingly complete. They have 
provisions for “wye” and “delta” 
connecting. Protected by circuit 
breakers, they allow for the dis- 
tribution of a-c and d-c, high and 
low voltage. By making the prop- 
er connections, “low voltage” may 
be distributed at any desired emf 
from 2 to 150 volts. 

SOOT Progress Charts Effective | 

One outstanding feature of the 
school’s instructional system is 
the keeping of training records 
or “Progress Charts.” By these 
an instructor may know exactly 
what ground each trainee has cov- 
ered. In the motor winding and 
repair course, the chart carries 1l | 
general headings. Beginning with | 
“Fundamentals of D-C Machines,” 
the chart lists the various sub- 
jects to be taught and concludes | 
with “Care and Maintenance.” 

Each heading or “block” is | 
broken up into five sub-divisions. | 
For instance, heading No. 6, 
“Winding Split-Phase Motors,” 
breaks down into: (1) Trouble 
Shooting, (2) Running Windings, 
(3) Starting Winding, (4) Starting 
Switch Assembly, (5) Hook Up | 

wore 

and Finish. 
While details vary, of course, | 

the instructional methods used in § 
the teaching of Electrical Con © 
struction and Radio parallel those 
employed in Motor Winding and [7 
Repair. 

Trainees in the Electrical Con © 
struction Course learn all phases © 
of building wiring for the installa 
tion of lights, power and protec § 
tive (alarm) systems. Students 
are taught how to estimate a job, 
order the materials and how # 
install the latter properly. They 
learn to use the power conduit § 
cutting and threading equipment § 
with which the shop is provided. § 

Included also in the shop’s 
equipment are a 4’ by 25’ vertical 
wooden panel and a 3’ by 6 by 
10’ house model. Trainees employ 
the panel as a building-wall sub 
stitute for the installation of col © 
duit, wire and the other electrical a 
supply items with which they are | 
working. When a completed instal | 
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Instructor Sanford Bearman con- 
nects current at control panel to 
trainee’s work-bench test panel. 
Left and right: “demonstration” 

panels, 

Teen-age student practices armature 
winding. Note variable current test 

panel at left. 

All residence wiring problems may 
be worked out on this 3’x6’x10’ 
house model. Full size conduit and 

devices are used. 
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lation has been approved by the 
instructor, it is torn down, and the 
materials used are returned to the 
stockroom. 

Arranged as a 2-bedroom home, 
complete with kitchen, bathroom, 
dining and living rooms and 
porches, the house model enables 
students to work out all residence 
wiring problems. The trainee con- 
nects and fuses his “services,” and 
installs switches, sockets and out- 
lets and, even, an annunciator sys- 
tem. Finally, the instructor, as 
“electrical inspector,” checks all 
installations. 

As “visual aids” in this course, 
the shop is provided with display 
boards on which are mounted sam- 
ples of practically all the more 
usual electrical supply items, such 
as conduit, condulets, wire, cable, 
switches and connectors of vari- 
ous sizes and types. As a part of 
the course, the students learn to 
identify these items in supply cat- 
alogs. 

They are taught the principles 
of power transmission and the 
function of transformers. They 
learn about the different types of 

(Continued on page 54) 
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IGHTING ENGINEERS are do- 
ing things with industrial 

lighting installations today that 
heretofore seemed impossible. 
Plants constructed without win- 
dows have entirely adequate light, 
and illumination levels that pre- 
viously were down as low as five 
and ten footcandles, are being 
raised to 100 footcandles and more. 
Walls and ceilings formerly paint- 
ed black, brown, or other dark col- 
ors to eliminate finger marks or 
other soiling, are now painted 
light hues of green, blue, peach, 
etc., to aid light reflection. 

In some of the large airplane 
assembly plants, floors are being 
constructed of white cement or 
painted white to aid light reflec- 
tion to the under parts of the 
plane. It is said that the initial 

The’ Fos- 
Ohio. 

*Manager of Sales Promotion, 
toria Pressed Steel Corp., Fostoria. 

The workers in 
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this drafting department are happy since 
the installation of 153 fluorescent units. 95 footcandles 

Industrial Lighting Progress= 

By-Product of War Production 

By Paul H. Krupp* 

costs for this procedure are repaid 
in a few months in reduction of 
the number of lighting units that 
would otherwise be necessary. 
Further, the investment yields a 
return of 90 per cent annually. 

Proper illumination of indus- 
trial plants is not a difficult task. 
Naturally, there are problems to 
be solved, obstacles to overcome 
and certain conditions to be elim- 
inated. The overall objective be- 
ing to provide the proper quanti- 
ty, quality, and distribution of 
light to enable the workers to car- 
ry on their tasks quickly, efficient- 
ly and with least nervous strain. 

Providing illumination of this 
character results in more econom- 
ical production, improves working 
conditions and employee morale, 
and reduves the number of acc:- 
dents from industrial operations. 
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The first step when considering 
bringing iighting up to recognized 
standards is consultation with a 
qualified lighting engineer. Such 
service is provided by lighting 
equipment manufacturers, whole- 
salers and electric utility com- 
panies. Many consulting engineers 
are available for this service. 

The engineer who attempts to 
layout a modern lighting installa- 
tion should make his recommenda- 
tions only after a careful analysis 
of the tasks being performed and 
regardless of the lighting condi- 
tions and equipment already exist- 
ing. This is important if the new 
lighting installation is expected 
to provide all that is required for 
easy seeing. It is quite probable, 
of course, that part or all of the 
equipment already installed is still 
serviceable if supplemented by ad- 
ditional amounts, properly posi- 
tioned with respect to machines. 

are provided by these twolamp 40-watt units mounted #t 
7 foot heights on 3 ft. by 6 ft. centers. 
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This machine shop finds both kinds of lighting advan- 
tageous in the tool crib department. 
at 200 f.c. levels help workers in their tool sharpening 

As an example, one well known 
industrial installed large numbers 
of overhead fluorescent units, ex- 
pecting them to provide sufficient 
light to carry on precision machin- 
ing operations as well as assembly 
and inspection of small parts. 
They soon learned that there was 
not sufficient light for these tasks. 
The initial investment was not 
lost, however, inasmuch as the ad- 
dition of localized lighting units 
provided the particular type of 
light needed for the close-seeing 
operations. Had this industrial 
consulted a qualified engineer the 
initial investment in fluorescent 
units might have been materially 
reduced. 

Lighting Balance Needed 

If the initial survey for a light- 
ing installation reveals multiple 
precision machining operations, as 
well as critical assembly and in- 
spection, then it is readily appar- 
ent that there is a need for “bal- 
anced” lighting. 
Each worker must be provided 

with the proper quantity and qual- 
ity of well directed localized light- 
ing. Quite likely the lighting en- 
gineer would refer to standards set 
upon the American Recommended 

Leealized lighting 
12 foot heights. 

Practice of Industrial Lighting, 
1942, sponsored by the Illuminat- 
ing Engineering Society, in de- 
termining the light levels neces- 
sary. Most critical close-seeing op- 
erations in industry today demand 
levels of 100 footcandles or more. 

Localized lighting has one func- 
tion only, that is to provide proper 
light directly on the area where 
some precision task is being per- 
formed. It is not expected to light 
any other areas; the area which 
it covers is usually relatively 
small. It is actually spot lighting. 
Since it is of such relatively high 
intensity, the unit which holds the 
lamp must properly shield all 
glare from the worker’s eyes. Like- 
wise, should caution be taken to 
properly position the lighting unit 
to eliminate any indirect glare 
caused by reflection of the light 
on shiny surfaces. 

Once the worker has been pro- 
vided with ample light to perform 
the specific tasks required, the 
next step is to ascertain the 
amount of general illumination 
that should be added for the work 
area surroundings. It is usually 
agreed by lighting engineers that 
lighting of those areas should be 
at a ratio of one to five. Or, one 
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operations. Approximately 40 f.c. is provided in the other 
areas by two-lamp 40-watt fluorescent units mounted at 

Workers say it is a great help to them. 

footcandle of general illumination 
for every five of localized lighting. 

General lighting permits the 
worker to reach for a tool outside 
of the critical work area with sure- 
ness and safety; it enables him to 
move in aisles without stumbling 
over obstructions; and it assists 
in setup operations of machines. 
This supplemental type of lighting 
illuminates corners and out of the 
way places where dirt and scrap 
may accumulate, and, as a result, 
is responsible for better house- 
keeping and more sanitary condi- 
tions. 

General lighting may be pro- 
vided by filament, mercury vapor or 
fluorescent type units. The im- 
portant thing is that the quantity 
be of right balance or ratio 
(1 to 5) so as not to attract the 
worker’s eyes from the task being 
performed. 

The same thing is true in the 
case of the walls and ceiling. It 
is advisable to have these areas 
painted in light shades of colors, 
easy on the eyes, to aid light re- 
flection; but not so bright as to 
be more dominant or attractive 
than the critical work areas. The 
proper balance of light between 

(Continued on page 52) 

13 



Fan Service Specialization 

Keeps Memphis Shop Busy 

By Richard Lane 

“HE SEASONAL fan and ven- 
tilator service and repair bus- 

iness—highly allergic to frostbite 
—can be made to yield unusual 
income during the winter as well 
as summer. 

That’s no idle boast. It’s all in 
the knowing how. 

John F. Camp, Sr., of the Camp 
Electric Co., in Memphis, Tenn- 
essee, pretty much of a “live wire” 
himself, is all set for a winter of 
steady fan and ventilator repair 
business although the thoughts of 
many other electric dealers will be 
on “slack” lines to tide them over 

the cold months. 
How does Camp do it? Well, it’s 

no war secret—merely an idea 
stimulated by wartime. 

The public is now well aware 
that new fans are literally gone 
with the wind, and that fans on 
hand will have to last for the du- 
ration, no matter how hot it gets 
or how old the models are. It’s no 
happy thought, but it’s none the 
less true. 

Using the theme of “durationiz- 
ing” fans, Camp is urging fan 
—and ventilator—owners to take 
unusual care in storing them for 
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the winter months so they’ll be 
ready to combat next summer’s 
heat. And proper care of fans and 
ventilators, he emphasizes, means 
the making of needed repairs, re- 
moval of dust and grime, and hav- 
ing a new grease job. 

That this advice is being heeded 
is evidenced by the fact that Camp 
has been forced to expand his 
floor space. He has leased an ad- 
joining building to double his fa- 
cilities and take care of the in- 
creasing business. His present 
storeroom is overflowing. 

Camp, who has been closely con- 

nected with the Century Electric 
Co., and the Hunter Fan & Venti- 
lating Co., since 1933, has his own 
shop at 1153-55 Union and a con- 
tract as authorized parts and serv- 
ice distributor for Hunter — a 
famed fan name for 55 years— 
and Century. 

Through his Hunter and Cen- 
tury contract, which brings in 
fans and ventilators from every 
state in the union, and through 
newspaper business page adver- 
tising to reach the local territory, 
Camp has a backlog of repair and 
service orders that means steady 
work this winter. He expects that 
backlog to grow, too, although he 
and his staff are doing their best 
to fill the orders as fast as possi- 
ble. 

“The past season has been an 
exceptionally severe one and we’ve 
been swamped with business,” 
Camp explains. “In fact, the 
weather bureau reports that Men- 
phis has had the hottest summer 
in history, covering 7 years of 
weather records. Memphis swelt- 
ered under better than 90-degree 
temperature for 76 of the 92 sum- 
mer days—and a temperature that 
was above normal 4.9 degrees, on 
the average. 

“Consequently, electric fans 
have done double duty and can be 

Left, one corner of the shop of 
Camp Electric Co., Memphis, show- 
ing radio department in_back- 
ground. Below, John F. Camp, Sr., 
operating lathe on which he turns 
out many of his own replace- 

ment parts. 
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expected to show the strain. But 
even though a fan is apparently 
operating all right, it should be 
serviced at the end of the season 
before being stored for the win- 
ter,’ Camp advises the public. 

“In the course of a season’s use, 
dust and dirt accumulating on the 
windings and mixing with grease 
and oil cause over heating and 
possible burning out unless re- 
moved. The old grease should be 
removed from the gear case and 
replaced with fresh grease of the 
proper grade. Bearings, gears and 
lead wires should be checked and 
if necessary they should be re- 
placed.” 

This method of approach to the 
public is calculated to make every 
owner think of the welfare of his 
now precious fan — and it’s sur- 
prising how many are ordering a 
general overhauling, especially if 
the fan is well along in years. 

Some of the fans coming into 
the Camp shop for repairs are not 
merely aged—they’re positively 
ancient, Camp reveals. But he is 
putting new breezes in them. 
“Many old fans, long discard- 

ed or stored in garages, attics and 
basements, are getting a new lease 
on life. Their owners are dusting 
them off and taking another look. 
With new fans no longer obtain- 
able by the public, many discard- 
ed fans are being routed to the 
repair shops. Renovated, they are 
commanding fancy prices as used 
but serviceable fans, or are whirl- 
ing merrily for their old owners 
once again.” 

Old Fans Go Back Into Service 

For example, one of the first 
Century models manufactured in 
1911 and bearing low No. 2416, ar- 
rived recently at the Camp shop 
for repairs. This venerable fan, 
holding up remarkably well de- 
spite its 832 years, is due to breeze 
through many more hot summers 
when Camp puts his O. K. on it 
and ships it back to the owner. 

This particularly ancient fan, 
as well as hundreds of others, 
reached the Camp shop through 
the Hunter and Century contract. 

As the authorized parts and 
service distributor for Hunter and 
Century, Camp receives all models 
and makes of fans from here, 
there and everywhere, now that 
Hunter and Century are operat- 
ing under War Production Board 
restrictions and are producing for 
the Army, Navy and Maritime 

These Camp Electric Company electricians are working on a Century 
model fan sent in for repairs. The fan’s nameplate indicated that it 
was 32 years old. The lack of new fans is bringing in many old ones 

for repairs. 

Commission. Firms, as well as in- 
dividuals, who have fans in need 
of repair are querying Hunter 
and Century and are being refer- 
red to the Camp Electric Co. 
Where fans are shipped to Hunter 
and Century, they are merely for- 
warded on to the Camp shop. 

This year Camp received an es- 
timated 500 fans from all sections 
of the country, particularly the 
Midwest, through his Hunter and 
Century contract. But this doesn’t 
constitute the bulk of Camp’s bus- 
iness. Local business has prob- 
ably doubled that of out of state, 
Camp reveals. 

It is this local business—in the 
TriStates or Memphis trade terri- 
tory—that Camp is looking to for 
much of his winter business. Many 
of the smaller towns are without 
fan repair shops, and where shops 
do exist they naturally are faced 
with the problem of replacement 
parts, a problem that is growing 
more acute every day. Fan owners 
in these small towns are looking 
to the larger cities, and that is 
where Camp comes in. 

Through advertising, he is of- 
fering advice on shipping fans to 
his shop for repair or overhauling. 
Simple instructions on how to 
properly pack a fan can be the 
principal factor in obtaining a re- 
pair order, Camp has found. And— 
also important—it prevents dam- 
age in shipment. 
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Since the smaller repair shops 
are feeling the pinch of replace- 
ments, how is Camp faring in that 
respect? 

“Tt now requires from three to 
eight weeks to obtain repair parts 
and in some instances it requires 
longer,” Camp explains. “Repair 
shops now are no longer permitted 
to stock replacement parts.’ Re- 
placement parts must be ordered 
from the manufacturer for each 
individual repair job. The old part 
in the fan must be returned to the 
manufacturer or the order must be 
certified that the old part is being 
held for disposal at the manufac- 
turer’s instructions. ' 

“This naturally has slowed re- 
pairs from days to weeks in séme 
instances and is another reason 
for fan owners to send their fans 
in for repairs without delay. The 
sooner they are received, the:soon- 
er the replacements can be ob- 
tained and the repair work done. 

“In order to solve this bottle- 
neck, we have installed ‘a lathe, 
drills and acetylene welding 
equipment and in many instances 
we are able to make our own bear- 
ings and gears, thereby greatly 
reducing the time needed for re- 
pairs and also saving valuable 
parts for other jobs. Sometimes it 
costs us more to manufacture a 
bearing or some other part than it 
would to obtain it from the manu- 

(Continued on page 51) 

5 



OCIAL SECURITY, Victory 
Tax and bond purchase de- 

ductions have complicated the 
handling of the payroll. There 
are opportunities for confusion, 
cumbersome methods and some 
pitfalls that all should avoid. The 
subject had a short round of at- 
tention at the War Conference 
with remarks from Selden High 
and your chairman. A plan for 
handling pay roll under the new 
conditions is submitted herewith. 
Your chairman is not a bookkeeper 
or accountant but this plan is 
simple enough for him to under- 
stand so it must be simple. Sev- 
eral have had a hand in its prep- 
aration. 
Those of you who have studied 

the problem may have devised 
plans as good or better than this 
one. Those who have just added 
the new burdens to an old system 
of handling pay roll may find 
some value in this bulletin. Your 
chairman adopted it Januray Ist 
and. -its. operation has been suc- 
cessful and has materially re- 
duced the time and effort that 
were anticipated. under an .older 
system. 

Basic Requirements of Plan 

Payments to employees by check 
has always been recommended and 
is necessary under this plan to 
obtain its benefits of time saving 
and improved records. Better pay 
roll records are becoming increas- 
ingly necessary. A few members 
are still using cash. Cash is cum- 
bersome, takes extra time and car- 
ries a loss or hold-up risk. A 
change-over from cash to check 
usually brings objection from a 
few employees which soon fades 
away. Checks are safer for the 
employee. Cashing can easily be 
arranged at banks or by mer- 
chants. Handling checks (as long 
as they are good) gives the em- 
ployee a better standing and once 
a cashing connection is made they 
get used to it very quickly. 

Another recommendation is that 
the employer have a separate pay 
roll bank account, separating all 
pay roll funds from the regular 
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Service Shop Payroll System 

Simplifies Tax Deductions 

operating bank accounts. We now 
withhold 16% of the employees’ 
money for payment to others. This 
consists of 1% O.A.B., 5% Victory 
Tax and 10% for bond purchases. 
These deducted funds are pay roll 
liabilities and should not remain 
in the regular operating bank ac- 
count. The 5% Victory Tax has 
been changed to a 20% Income 
Tax and this increases the “with- 
held” percentage from 16% to 
31%. That will represent a very 
considerable sum of money that 
does not belong to the employer 
and should not be used by him 
for regular operations. If it is 
left in the regular account, the 
employer will think he has a fine 
bank balance and then get a rude 
shock when pay roll taxes, etc., 
have to be paid. 

Weekly 

There is nothing unique about 
this sheet. It is arranged for 
plenty of space to enter time: reg- 
ular, time and a half, and double 
time. There are adequate spaces 
for totalling the time, applying 
the rate and calculating the total 
earnings from the week’s labor. 
Then follows a column for any 
other taxable items of employee 
income which, added to labor 
earnings, makes the “Gross Tax- 
able Earnings.” 

The next section is headed “De- 
ductions” with spare columns for 
any that may be peculiar to the 
individual concern. The last col- 
umn under Deductions is the totai 
and is marked (A). The next sec- 
tion of columns shows the net 
earnings payable (Gross Taxable 
Earnings minus the Deductions) 
which is usually the amount paid. 
Some concerns pay some non-tax- 
able items with pay roll, such as 
carfare, gasoline, overtime meals, 
etc., and blank columns are pro- 
vided for such purpose. The sec- 
ond last column is for the sum 
of net earnings payable and any 
non-taxable additions and is the 
actual amount of the pay checks. 
It is called column (B). The last 

Payroll Sheet 

column is for check numbers. 

All columns are totalled and the 
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The handling of payrolls has 
been complicated greatly by 
the deductions that are now 
required of employers for in- 
come taxes, social security, 
bond purchases, etc. Con- 
tractors and motor shop op- 
erators who have not solved 
this problem satisfactorily will 
find the following payroll ae. 
counting plan of particular in- 
terest. It was prepared by a 
committee of the National In- 
dustrial Service Association, 
headed by F. W. Willey, of 
Willey-Wray Electric Co., Cin- 
cinnati, Ohio. It is reproduced 
through the courtesy of NISA 
and represents part of the 
service which that organiza- 
tion provides for its mem- 
bers. Further information 
about membership in NISA 
may be obtained from Fred B. 
Wipperman, Secretary, 200 
N. Broadway, St. Louis 2, Mo. 

check from the regular bank ac- 
count to the pay roll bank ac- § 
count should be the total of col- | 
umns 
A—Deductions withheld, 
B—Actual pay checks issued. 
This is the minimum deposit for 

good business practice. When pay 
roll taxes must be paid or bonds 
purchased, the 
there for the purpose. 
greater amount should be put into 
the pay roll bank account but it 
will be discussed later. 

The Weekly Pay Roll Sheet has 
20 lines on each side which would 
indicate that it can be used for 
20 employees or less on each side 
or 20 to 40 on both sides. One 
or more spaces will be used for 
totalling purposes, however. 

Special Form of Pay Check 

The pay check should be marked 
“Pay Roll” and probably be of F 
different color from other com- 7 

The form recom- | 
mended has perforated stubs at 7 
the top and the left side. The | 
top stub has spaces to show the § 

pany checks. 

hours, gross taxable earnings, all 
deductions and any additions. The © 

ELec 

meney will be § 

2A 

A still 8 



olls has 
satly by 
ire now | 
| for in. a 
ecurity, — 
» Con. 4 
10p op. | 
solved 

rily will 
roll ae. 
ular in. 
sd by a 
nal In- 
ciation, 
ley, of 
o., Cin- 
oduced 
f NISA 
of the 
‘ganiza- 
mem- 

mation 
NISA 

‘red B. 
, 200 
2, Mo. 

ink ac- 
nk ac- 
of col- 

sued. 
sit for 
en pay 
bonds 

ill be 
\ still 
ut into 
but it 

e+ has 
would 
ed for 
h side 

One 
2d for 

arked 
be of 
com- 

ecom- f 
bs at | 
The | 

w the | 
3, all 
. The § 

1943 FFLECTRICAL SOUTH for OCTOBER, 1943 

Further information on these forms can be obtained from Korb Lithographing Com- pany, 2144 Reading Road, Cincinnati, Ohio. 
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In an effort to simplify the handling of payrolls for motor shop operators and electrical service organizations, a committee of the National Industrial Service Association has prepared the forms reproduced in part above. The vertical strips at the left show headings of a “Weekly Pay Roll Sheet” and “Pay Roll Aec- counting Sheet.” At top is a special check form which in- cludes space for essential data; under it is individual payroll record. 
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figures are copied directly from 
the Weekly Pay Roll Sheet. This 
strip on the stub is carboned on 
the back. The employee removes 
this stub before cashing the check 
and keeps it for his records. The 
body of the pay check is made out 
in the usual way. The purpose of 
the left hand stub will be ex- 
plained later. 

Employee Earnings Record 

The purpose of this sheet is to 
build up the quarterly record of 
earnings for each employee at the 
same time and in the same oper- 
ation in which the check stub 
statement is being typed. This 
record is for pay roll reports to 
Federal and State Governments. 
One such sheet is required for 
each employee. It contains lines 
for 13 weeks and one spare in 
each of four quarters so that a 
sheet lasts a year. When the pay 
check is written, it is placed on 
this sheet, indexed by the numbers 
in the left column and held in 
place by folding the left stub of 
the check under the sheet. Only 
the figures on the top check stub 
are carboned on the Employee 
Earnings Sheet. They appear in 
columns that are identical with 
those on the check stub. After re- 
moval from the typewriter, the 
left stub may be removed and 
thrown away. At the end of the 
quarter the column totals provide 
all figures necessary for quarterly 
pay roll reports. Adding the four 
quarterly totals provides annual 
figures for each individual em- 
ployee. 

Every time a pay roll check is 
written the employer obligates 
himself to pay a 2% (of gross 
taxable earnings) Social Security 
Tax. This liability is created im- 
mediately even though payment is 
delayed until the end of the quar- 
ter, half year or year. It is there- 
fore good business to put this 
amount into the pay roll account 
along with the above mentioned 
A-B amounts each week or at least 
once a month. 

It is possible that some employ- 
ers may have obligated themselves 
to pay money to the employees 
based on payroll (bonus, etc.) 
which would also be a payroll li- 
ability. If so, the amount should 
also be regularly deposited in the 
pay roll bank account. 

It was suggested that similar 
additions be made to the pay roll 
deposit for Workmans Compensa- 
tion and Public Liability insur- 

ance because they are based on a 
percentage of the pay roll. Audi- 
tors object to these two items be- 
cause the payments for them are 
made in advance of the period. 
Such advances would be consider- 
ed assets, set aside for premiums 
for a liability which is not yet 
created. 

It is strange that the Govern- 
ment has not required the employ- 
er to segregate and hold these pay 
roll liability funds as recommend- 
ed under this Plan. They repre- 
sent a sizeable amount now and 
will increase shortly. A shortage 
of cash at payment date would be 
most embarrassing. 

Payroll Accounting Sheet 

This sheet serves to account for 
all deposits into and disburse- 
ments from the pay roll bank ac- 
count and the last two columns 
show the cash position of the ac- 
count. The first half duplicates 
the totalling columns of the Week- 
ly Pay Roll Sheet. 

All of the totals from the Week- 
ly Pay Roll Sheet are copied week- 
ly in these similar columns on the 
Accounting Sheet. (The first line 
is for reserve balantes carried ov- 
er from the previous month.) 
These figures provide weekly to- 
tals of gross earnings, all deduc- 
tions, additions and the net total 
of the week’s pay checks. Then fol- 
low columns to enter the employer 
contributions which arise as a re- 
sult of that week’s payroll. Then 
follows the column “Deposits A+ 
B-+-C” which is for the weekly de- 
posit covering all pay roll obliga- 
tions. A check for that amount 
must be drawn on the operating 
bank account and be deposited in 
the separate pay roll bank ac- 
count. The deposits include the 
Deductions and Employer Contri- 
butions which will remain in the 
pay roll bank account until dis- 
bursements for them must be 
made. These balances will be idle 
funds but it must be remembered 
that they will cover very definite 
obligations which are created ev- 
ery pay day. 

There follow columns in which 
to list disbursements which occur 
in each week and a column for 
their total. This total, subtracted 
from the amount of the week’s de- 
posit, gives the week’s balance 
created in the pay roll bank ac- 
count. There are two columns un- 
der “Bank Balances,” debit and 
credit, because there will be oc- 
casional weeks when the weekly 
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disbursements will exceed the 
weekly deposits. - 

At the end of the month, all col- 
umns are totalled on the light line 
just below the first heavy one, 
Then the disbursements totals for 
each kind of obligation are enter- 
ed in respective columns just un- 
der the light line but above the 
second heavy line. Subtractions 
provide the balances carried over 
into the next month and their | 
total must check with the net bank 
balance as shown in the last two 
columns. It will be noted that each 
side of the sheet serves for three 
months. 

War Bond Purchases 

The War Bond Purchase cam- 
paign calls for a 10% deduction 
each week and for the employer to 
secure a bond of the size desired 
by each employee as soon as the 
deductions reach the price of the 
bond. This would mean a weekly 
check-up on each employee’s bond 
status and probably the purchase 
of one or more bonds each week 

TENE er 

wep. = 

depending on how many employees 
are in the bond purchasing pro- 
gram. 

The value of a series E bond 
does not change during a calendar 
month. It has the same value when 
purchased on the last day as on 
the first day of the same month. 
This means that all bonds to be | 
bought during a month can be | 
bought once a month near the end | 
of the month, as against once a 
week. Consent of the employees 
should be obtained before adopt- 
ing the practice however. The in- - 
dividual’s bond purchase record 
may be carried on the employee © 
Quarterly Sheets. They need only | 
be checked once a month. When | 
the total bond purchases of all em- | 
ployees are determined the total 
monthly disbursement is entered 
on the “Disbursement” side of the © 
Pay Roll Accounting Sheet. This § 
removes that amount of reserve 
for bonds from the Pay Roll bank 
account. 

Your bank may want a few days 
notice of bulk bond purchases and 
should you adopt a plan similar 
to this it might be well to arrange | 
details in advance. 5 

This plan is the result of a lot 
of cooperative effort, including | 
that of the Korb Lithographing i 
Company, 2144 Reading Road, | 
Cincinnati who have furnished the ; 
sample forms shown. Further i | 
formation can be obtained by 
writing direct to this company. 
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NSTALLATION and mainte- 
I nance of electric controls is a 
specialty with Bagby Elevator & 
Electric Co., Birmingham, Ala., 
Established in 1920, the concern has 
steadily expanded its operations in 
this field, especially as related to 
elevator maintenance and control, 
and in recent months has handled 
several important war jobs involv- 
ing controls for heating and air 
conditioning systems, motors, fans, 
and other electrical equipment. 

This is one company that has al- 

One of the largest and most complicated control jobs handled by Bagby 
recently was the press control for the Birmingham News shown above. 
Because detailed control diagrams were not immediately available, Mr. 
Bagby visited similar installations in other cities, prepared his own installa- 
tion diagrams, and installed the equipment in record time. 
Mr. Bagby and E. L. Burland, former district manager of the General 
Electric Company, supply division, inspect the central control panel for 
the 400-ton air conditioning installation in the First National Bank Build- 

ing, of Birmingham. 

ready done some advanced after- 
war planning. It is proposed to 
manufacture as well as install ele- 
vator signal controls, panels, all type 
interlocks, closers and hangers. 
Already the plant is being converted 
toward that end. During the cur- 
rent war emergency, the company 
has been called on severgl times 
to design special type controls for 
ship hoists, cranes and other vital 
equipment. 

Just before the freeze on electric 
equipment, Arthur P. Bagby, Jr., 
who, with his father, Arthur 
Bagby, operates this business, was 
called on to install the intricate 

Electric Controls Specialty 

Of Birmingham Contractor 

By Geo. H. Watson 

electrical controls for a new Goss 
high speed press bought by the 
Birmingham News. As he could 
not obtain the blue-prints for the 
electric drive and controls as 
speedily as desired, he went to 

At the right, 

<4 

» 
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Chicago and looked over the con- 
trols of similar installations in the 
Chicago Tribune and Chicago 
Daily News pressrooms. With the 
aid of their engineers, he figured 
out and installed the control sys- 
tem for the Birmingham installa- 
tion which includes more than 
100,000 feet of control wire. It 
was one of the most complicated 
he had handled up to that time. 
The job carries a 950 horsepower 
connected load. 

Recently, the Bagby Company 
completed the installation of con- 
trols for what is said to be among 
the two or three largest warm air 
heating systems in the world. These 
are located in a southeastern air- 
plane plant. The heating syetem 
includes 18 giant stoker-fed fur- 
neces. Controls had to be provided 
for 17 stockers, several 60 hp mo- 
tors, 12 boosters fans, pumps, damp- 
ers and other equipment. 

One of the most interesting jobs 
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Arthur P. Bagby, Jr., vice president of the Bagby Elevator & Electric 
Company, of Birmingham. 
company inio a profitable field. 

Specialization in control work has led this 
This type of electrical work requires 

more enginecring skill and the competition encountered, therefore, is 
of a higher order. 

handled by Bagby recently was the 
installation of controls in three Ala- 
bama pumping stations of a “big- 
inch” oil pipe line. All explosion- 
proof wiring and devices were used 
for obvious reasons. Each station 
has a 3,000 hp connected load. 

This company also installed the 
controls for the heating system for 
Geisler Field, at Biloxi, Miss. 
This installation includes 524 sep- 
arate forced-air heating units and 
controls were provided for three 60 
hp blowers and two 5 hp booster 
fans in each heater room. 

In normal times Bagby did con- 
siderable work in installing con- 
trols on air conditioning systems. 
This included the 400-ton Carrier 
installation in the First National 
Bank Building, of Birmingham. 
The central control panel in the 
basement enables the engineer to 
effectively regulate the tempera- 
ture and humidity of all 21 floors. 

These illustrate the type of work 
done by Bagby, most of it in recent 
months, of course, being war in- 
stallations, but in normal times, 
controls for elevators, air condi- 
tioning and other electrical equip- 
ment constitute most of the jobs. 

“We have preferred to specialize 
in the electrical business, just as 
you find specialists among the 
doctors and dentists as well as in 
other trades and professions,” said 
Arthur Bagby, Jr. “It is a specialty 
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which requires engineering skill 
and where the competition, there- 
fore, is not so keen. Elevator work, 
for instance, is something that can- 
not be done by the average ‘house 
wiring’ electrician. A good eleva- 
tor man, in addition to being an 
electrician, needs to be a machinist, 
a carpenter, a rigger, and a painter 
as well. You ask how we find such 
a man in these times and frankly I 
don’t know the answer. However, 
some of our maintenance men have 
stayed with us faithfully. We not 
only extend an elevator service to 
Birmingham but also to surround- 
ing towns in Alabama and Miss- 
issippi. 

Mr. Bagby said the material sit- 
uation was fairly good, referring, of 
course, to war jobs carrying priori- 
ties. In fact, he said the supply 
situation had loosened up slightly. 
Substitute materials are used where 
possible as for example the use of 
steel instead of copper wire. Ona 
big army warehouse job handled by 
this concern, Mr. Bagby said “we 
used knob and tube wiring. This 
was typical of work done on other 
army installations. 

“Industry is getting an eyefull, 
during this war of what it can do 
to step up production, and of the 
part that 100 per cent electrification 
plays in that direction,” said Mr. 
Bagby. “As soon as the war is 
over, and these concerns are per- 
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mitted to return to peacetime op- 
eration, they will not want to go 
back to old ways of doing things, 
They are going in further for av- 
tomatic operation and that means 
more electrical equipment and con- 
trols. We propose to be ready to 
serve them.” 

Things to Remember When 

Using Wartime Solders 

Today’s solder decidedly differs 
from pre-war solder, and so should 
soldering technique. Previously | 
solder was composed of tin and 
lead in about 50-50 ratio; today, | 
except for certain applications, | 
solder contains not more than 20 
per cent tin, with perhaps small 
amounts of silver, bismuth, anti- 
mony or tin. Today’s soldering 
technique calls for a hotter solder- 
ing iron, and attention to certain | 
details. How to make better solder- 
ed joints has been explained in a 
communication issued by the met- 
allurgy committee of the General 
Electric Company, which says: 

1. Keep your work clean. Guard 
carefully against varnish, grease, 
oil, dirt, rust, or corrosion prod- | 
ucts. They prevent the flux from | 
acting and the solder from alloy- 
ing with the parent metal. 

2. Keep in mind that the purpose 
of the soldering iron or torch is 
not to melt the solder but to heat 
the work until the solder will flow 
when applied to the work. 

3. Keep the soldering iron clean 
and, to have the quickest possible 
heat transfer from the iron to the 
work, have the tip designed actual- 
ly to fit against the work. 

4. Investigate different methods 
available for doing the work—hot- 
ter electric iron, high frequency, | 
or carbon resistance soldering 
tools may do the job better. 

5. Design your joints to have 
0.003 to 0.005 in. solder thickness, 
and so that the two parts overlap. 
Lap or seam-type joints are better 
than butt-type joints. Have the 
solder fill the seam completely. 
Heavy fillets add little strength to | 
the joint, and waste solder. 

6. Don’t hand a new solder, 4 
flux, and a soldering job to 4 
workman and expect a perfect job § 
the first time. Let him get the 
“feel” of the new material. Don't | 
give up a new solder after one ul- 
successful trial—the chances are 
your technique is not what it | 
should be for that particular sol 
der. 
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Basie Electricity Taught to 

Hundreds in Service Schools 

By L. K. Baxter* 

T CONSERVICE Schools all 
over the country, supervisors 

of the Westinghouse Electric Ap- 
pliance Division have been teach- 
ing basic electricity to new work- 
ers in service. These include new 
men from occupations which have 
been classed as unessential, many 
women, youths from the trade or 
high schools, and in many cases 
electrical dealers themselves who 
formerly devoted their full time 
to management problems but are 
now helping handle service so that 
the electrical appliances which 
they sold can be kept running for 
the duration. 

The school is a one-day train- 
ing. It consists of a sound slide 
film, a chart lecture, many work- 
ing projects and a drill with a 
Conservice Guide on how basic elec- 
tricity is generated, delivered, and 
used in the home. Details of the 
house wiring system, including 
switches, circuits, fuses, outlets 
and lighting fixtures, are discuss- 
ed. 

In other words, the school takes 
electricity from the power plant 
through the transmission line, in- 
to the home, into the various ap- 
pliances in which it is used. The 
application of electricity to each 
appliance is shown in schematic 
diagrams. The school is built 
around three elements. First, a 30- 
minute sound slide film called 
“Whats ’a Watt.” Second, a set of 
24 charts on Basic Electricity, and 
third, a Conservice Guide, a 52- 
page work manual. 

The sound slide film, “What’s 
a Watt,” opens the school. In this 
film a father explains to his small 
son how electricity is generated 
and delivered into the boy’s own 
home. The narrator also explains 
that a man need not be an electri- 
cal engineer to service electric ap- 
pliances. Rural electrification 
workers and secondary and trade 
school teachers who have seen 
this film have asked for copies to 
show to their groups. 

The charts and the Conservice 

™ *Mr. Baxter is manager, Service Department, 
ectric Appliance Division, Westinghouse Elec- tric and Manufacturing Company. 

Guide on Basic Electricity in the 
home really operate as a team. In 
presenting this material the in- 
structor first distributes the Con- 
service Guides. Then as the mem- 
bers of the class examine the 
Guides, he turns the charts calling 
the important points to the atten- 
tion of the class. 

Work projects are designed to 
teach the newcomer how to do the 
simple repair jobs on cords, plugs 
and wiring devices and small ap- 
pliances. A description of these 
projects is given in the chart. 

The school makes maximum use 
of the principle of repetition. It 
first explains electricity in the 
sound slide film. Next, it repeats 
the explanation on the chart, and 
finally it again reviews the story 
in the Conservice Guide. The ma- 
terial is handled much like the ser- 
mons of the colored preacher who 
reported the success of his ser- 
mons thus, “First I tells ’em what 
I’se goin’ to tell ’em. Then I tells 
’em. And then I tells ’em what I 
done tole ’em.” 

The instruction which the stud- 
ent gets in the school is buttoned 
up in the Conservice Guide, a 52- 

in pictorial 
fashion. The Guide is well indexed 
page book written 

so that the desired information 
can be found easily. This Guide is 
given free to the student who com- 
pletes the course. 

The outline following gives a 
summary of the school: 

Program of School 

1. Introductory Talk 
Introduction of the _ instructor. 

Each student introduces himself, tells 
where he is from. This talk was de- 
signed to present the importance of 
the service man’s job as an essential 
activity. A script for a suggested 
talk is provided. 

2. Sound Slide Film “What's a 
Watt?” 

3. Chart Presentation on Genera- 
tion, Distribution and Utilization 

Talking from charts, the instruc- 
tor covers how electricity gets into 
the home, how to read the meter, the 
main switch, the fuse box, individual 
fuses, no-fuse panels, cartridge type 
fuses, fuse wire. Samples are shown 
and discussed, and questions are in- 
vited. 

4. House Wiring Charts 
Here overloaded circuits, main cir- 

cuits, branch circuits, blinking lights, 
and indications of trouble in house 
wiring are discussed. Causes of blown 
fuses, and the proper method of 
changing a fuse are covered. 

5. The Wall Switch and Receptacle 
Samples of wall switches, recepta- 

cles, outlet boxes, and the cable are 
shown. Methods of checking an out- 
let are discussed. 

6. Appliance Plugs 
A work project on the wiring and 

repair of appliance plugs is described. 

Fig. 1. One of the features of Westinghouse “Conservice” schools is the 
use of simple schematic diagrams of appliance circuits to show new serv- 
ice people how to make repairs. This picture shows a class viewing a 

diagram of a coffee maker circuit. 
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Fig. 2. These boys in a high school 
physics class show real interest in 
the basic electrical training provid- 

ed in a Conservice school. 

Fig. 3. Hundreds of women 
throughout the nation, particular- 
ly wives and daughters of Westing- 
house dealers, have attended the 
Company’s “Conservice”’ schools. 
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keep electric appliances in operation “for the duration.” 
graph shows boys, women and gray-haired men attending a class. 

All kinds of plugs are used so that 
the student will not be confused when 
he runs into the different types. 

7. Repair of Cords 
A work project in which each 

student is asked to splice a piece of 
cord is conducted. The complete job 
is covered—preparing the wire, splic- 
ing the wire, soldering the wire, and 
taping the wire. 

8. The Light Fixture Socket 
Samples of the ordinary socket, 

the turn switch socket, the through 
switch socket and the pull chain sock- 
et are shown so that the student will 
learn how they operate. Each stud- 
ent is given a socket to wire to a piece 
of lampcord. The under-writers knot 
is explained. 

9. Types of Cords 
Samples of types of appliance cords 

are shown and described. 
10. How Electricity Heats Wire 
The chart and the explanation in 

the Conservice Guide are used to 
show how electricity heats wire. 

11. Wiring Layout of Heating Ap- 
pliances 

Schematic diagrams of wiring lay- 
outs of each of the smaller heating 
appliances are used to show how elec- 
tricity provides heat for these appli- 
ances. The surface unit and the oven 
unit of an electric range and the 
heating unit of an electric water heat- 
er also are used in this description. 

12. Motor Building Demonstration 
The students are divided into 

groups, and each group builds a min- 
iature motor and makes it run. 

13. Discussion of Care and Use of 
Appliances 

This discussion of care and use is 
built around the Westinghouse book- 
let, “‘The Care and Use of Electrical 
Appliances.’”’ The newer service man 
is shown how it would be helpful to 
him if the homemaker knows how to 
use and to care for her appliances 
properly. 

Fig. 4. Men and women of all ages are now being recruited to help 
This photo- 
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Copper Wire for Retailers 

Subject of CMP Reg. No. 9 

How electrical appliance retail. | 
ers, radio repair shops, electrical] | 
appliance repair shops, and elec. 
tricians can get copper wire for 
retail sale or for household, farm | 
and small commercial repairs and 
improvements is the subject of 
Controlled Materials Plan Regula. | 
tions No. 9, issued Sept. 7, 1943, : 
by the War Production Board. The 
provisions of the regulation are 
reproduced in full below. 

Copper Wire for Retail 
Dealers and Repairmen 

3175.9 CMP Regulation No. 9— f 
(a) What this regulation does, F 
This regulation tells how retail- | 
ers, radio repair shop, electrical | 
appliance repair shops, and elec. | 
tricians get copper wire for retail 
sale or for household, farm and 
small commercial repairs and im. | 
provements. Copper wire mills and | 
copper warehouses are required 
to fill orders placed under this 
regulation in the same way as or- | 
ders from persons who have cop | 
per allotments under the Control- | 
led Materials Plan. : 

(b) What retailers can buy cop- 
per wire under this regulation. | 
Hardware stores, department | 
stores, general stores and others | 
who sell copper wire to the gen- 
eral public may buy it under this 
regulation. Copper warehouses 
may not buy copper wire under 
this regulation. “Copper ware 
houses” are industrial suppliers, 
mill suppliers, plumbing supply} 
houses, electrical wholesalers or 
other persons engaged in the busi- 
ness of distributing copper wire 
mill products to industry or trade. 

(c) What repairmen can buy} 
copper wire under this regulation. | 
An electrician, radio repairman oF 
electrical appliance repairma? 
may buy copper wire under this 
regulation unless he has received | 
an allotment of copper wire by E 
applying to the War Production} 
Board on form CMP-4B_ under i 
paragraph (g-1) of CMP Regula 

& tion No. 5. f 
(d) What copper wire is cov} 

ered. This regulation applies 10) 
all bare or insulated wire or cable) 
for electrical conduction madef 
from copper. a 

(e) How retailers and _ repail- 
men can buy copper wire. A re 
tailer or repairman who wants 10/7 
buy copper wire may place aly 
order with any supplier. Retail 
ers and repairmen may buy cory 
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per wire under this regulation 
from other retailers and repair- 
men without certifications or oth- 
er formalities. If a retailer or re- 
pairman wants to buy copper wire 
under this regulation from either 
a copper warehouse or wire mill, 
he should put on his order the 
following certification: 

“CMP allotment symbol V-3— 
The undersigned certifies subject 
to the criminal penalties of sec- 
tion 35(A) of the U. S. Crim- 
inal Code, that he is a retailer or 
repairman entitled under CMP 
Regulation No. 9 to buy the cop- 
per wire covered by this order.” 

An order bearing this certifi- 
cation, signed manually or as de- 
scribed in Priorities Regulation 
No. 7, is an authorized controlled 
material order under all CMP 
regulations, and must be recog- 
nized as such and treated accord- 
ingly by the person receiving it. 

(f) How much copper wire may 
be bought. Any retailer or repair- 
man who was in business as a 
retailer or repairman on August 
1, 1948, may order for delivery 
in any calendar quarter up to 
$100 worth of wire under this 
regulation. If he needs more, he 
should determine as accurately as 
practicable the dollar value of the 
copper wire which he sold as a 
retailer or used as a repairman 
during 1941. He may buy under 
this regulation up to one-eighth 
of that amount in any quarter if 
this comes to more than $100. If 
‘'t does not, he may buy up to 
$100 regardless of his use in 1941. 
A retailer or repairman who has 
more than one store or shop may 
compute the amount of copper he 
is allowed to buy under this reg- 
ulation either on the basis of the 
total purchases of all his stores 
and shops in 1941, or on the basis 
of each outlet’s total purchases 
in 1941, depending on whether he 
purchases centrally, or separately 
for each outlet. A retailer or re- 
pairman who bought no copper 
wire in 1941 may not buy more 
than $100 worth a quarter under 
this regulation, and one who was 
not in business on August 1, 1943, 
may not buy any copper wire 
under this regulation, unless an 
appeal is granted by the War Pro- 
duction Board as provided in 
paragraph (k). 
(g) Retailers may sell copper 

wire free of ratings. (1) A re- 
tailer may sell copper wire which 
was acquired under provisions of 
this regulation to any person with- 

“How I wish my old line foreman back in Birmingham could see me 
right now—in Birmingham!” 

out restriction unless he knows 
or has reason to know that the 
customer will be violating an 
order or regulation of the War 
Production Board in receiving the 
wire or using it for the purposes 
for which the is buying it. A re- 
tailer need pay no attention to 
preference ratings (except (AAA) 
in selling copper wire and may 
also disregard authorized con- 
trolled material orders. However, 
he must fill orders supported by 
farmers’ certificates as provided 
in Priorities Regulation No. 19. 

(2) Since it is the purpose of 
this regulation to provide copper 
wire to meet the minimum repair 
needs of the general public, re- 
retailers are requested not to sell 
copper wire to persons who have 
received allotments under the Con- 
trolled Materials Plan, who are 
listed in Schedules I or II of CMP 
Regulation No. 5 or who are other- 
wise entitled to place authorized 
controlled material orders with 
warehouses or wire mills, except 
in cases where the purchaser 
needs such small quantities that 
it is not practicable to get them 
from warehouses or wire mills. 

(h) Restrictions on use of wire 
iby repairmen. In order that ‘the 
War Production Board may keep 
track of the amounts of wire used 
for different purposes, it is im- 
portant that repairmen should not 
get wire under this regulation for 
purposes for which other means 
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are provided by War Production 
Board orders and regulations. For 
this reason, in the case of any 
job where the repairman is en- 
titled to use his customer’s allot- 
ment symbol under paragraph 
(g-1) of CMP Regulation No. 5 to 
place an authorized controlled 
material order for the copper wire 
needed to do the job, he must get 
the wire’ or replace it in his in- 
ventory by that means rather than 
under this regulation. Likewise, 
in the case of any job for which 
his customer is entitled to buy the 
copper wire by placing an author- 
ized controlled material order, or 
for which the customer has re- 
ceived an authorization under the 
Construction Order, L-41, the re- 
pairman may not use this regula- 
tion to get the wire. 

Inventory Restricted 

(i) Restrictions on inventory. 
A retailer or repairman may not 
accept delivery of any kind of cop- 
per wire bought under this regu- 
lation if his inventory of that kind 
of copper wire already is, or will 
be, on accepting the delivery, more 
than thirty days’ supply in case 
of retail dealers, or fifteen days’ 
supply in the case of repairmen. 
However, if the supply of any kind 
of copper wire which a retailer 
or repairman has on hand is less 
than the permitted amount, he 
may buy the smallest standard 
package of that kind of copper 
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wire even if as a result his supply 
will become larger than the 
amount specified. 

(j) Compliance with Conserva- 
tion Order M-9-c which places 
certain restrictions on the use of 
copper, must be observed by re- 
tailers and repairmen and their 
customers. 

(k) Appeals to local WPB of- 
fices. Any retailers or repair- 
men who need to buy more copper 
wire than is permitted under this 
regulation, or who are not per- 
mitted to buy any copper wire 
under this regulation, may ask for 
authorization from the local WPB 
office. Any appeals under this 
regulation should also be made to 
the retailer’s or repairman’s local 
WPB office. 

Issued this 7th day of Septem- 
ber 1943. War Production Board, 
by J. Joseph Whelan, recording 
secretary. 

How to Keep Electrical 

Starters Operating 

A program of constant checks 
against oil, dirt and moisture that 
enabled one large manufacturer to 
run 6,500 electric motors for 10 
years with only 10 minutes lost 
time due to power failures was 
described recently to a meeting of 
electrical maintenance men. Oil, 
dirt and moisture are saboteurs 
which ruin electric motor starters 
so important to plants depending 
on electric power to drive their 
machinery. 

This particular plant, the group 
was told, adopted a vigilant main- 
tenance program and immediately 
discovered that practically all its 
starters and other equipment 
needed attention. Since regular 
inspection and cleaning were 
started, there have been almost no 
shutdowns. Such programs are 
more important than ever before, 
to keep the motors turning to 
meet the demands of war. Rest 
periods are short or may not occur 
at all. Machinery that lay idle for 
years has been pressed into serv- 
ice although it may not be in first- 
class condition. 

Close cooperation with manufac- 
turers by motor starter users may 
point the way to changes in de- 
sign that will reduce the need for 
maintenance and prevent shut- 
downs for repairs. Re-design and 
improvement of a few parts have 
been known to increase the use- 
ful life of a complete starter for 
a long time. No matter how good 
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a design may be it can always 
be applied to some service or in 
some atmospheric ~conditions 
where its performance may not 
be entirely satisfactory. 

Prebuilt Assemblies 

Save Time on Repairs 

Handling a huge number of gov- 
ernment wiring and electrical in- 
stallations, including continuous 
repair work, Dixie Electric Com- 
pany, Montgomery, Alabama, has 
found the use of “prebuilt” elec- 
trical assemblies an important 
timesaver. 

J. Crump, head of the firm, has 
been steadily buying all old wir- 
ing and electrical equipment since 
the beginning of the war, when he 
elected to go into government 
work as the most logical wartime 
activity. One means of keeping a 
stock on hand of all parts has been 
watching carefully for destruction 

of old building, remodelling, etc., 
which will allow purchasing of’ 
switch boxes, leads, wire, taps, in- 
sulators, etc. 

All such material, as soon as re- 
ceived, undergoes a_ thorough 
cleaning, repairing and checking 
in the Dixie Shop, men who are 
not active on Army barracks or 
flying field work are being called 
into the shop during the slack pe- 
riod. Every piece of wire or attach- 
ment which will pass inspection is 
immediately put into “assemblies” 
—package units of wire, switch 
boxes, fuse boxes, etc., conveniently 
placed together to cover almost 
any repair job. 

For example, having installed 
hundreds of barracks lighting sys- 
tems, Dixie Electric is readily fa- 
miliar with the type of repair 
work needed, and has all essential 
materials grouped into large card- 
board cartons, ready to be rushed 
to the repair site at a moment’s 
notice. 

Small Parts Bins 

In Service Truck 

V. G. Armstrong, head of Elec- 
tric Service Co., Knoxville, Tenn., 
believes in taking along every- 
thing which might be needed when 
he goes out on any servicing or 
electrical contracting job. In his 
truck is a large parts cabinet, with 
three rows of drawers filled with 
all kinds of parts. Mr. Armstrong 
is pictured as he reaches into the 
truck for a part. 

He also takes along cable, 
plugs, wire, fuses, testing equip- 

ment, switches, and other things. 
“We can’t be running back and 

forth after what we need now, 
Mr. Armstrong says. “We try to 
carry in the truck everything 
which might be needed.” 

Mr. Armstrong also has a knack 
for making parts if none of the 
right kind are available. Even be- 
fore the war, he was saving dis- 
carded switches and other items 
which he thought might be need- 
ed some time. Now, for instance, 
with new irons no longer avail- 
able he can take parts of old irons 
and make repairs that do the work. 
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Odd Groupings for Lap-Wound 

Top-to-Top Connections 

N rewinding and _ connecting 
I stators or rotors of lap wound 
iiduction motors, open or partially 
closed slots, the number of coils 
in each pole phase group must be 
determined before starting to wind, 
in order that the phase coils can be 
properly located. Also, when flat 
mush coils wound on gang moulds 
are used, the number of coils per 
group must be known. In this 
case, odd grouping indicates that 
the winding will have groups con- 
taining a different number of coils. 
For example, in some cases, half 
the groups would have 8 coils and 
the other half 4 coils, etc. Thus 
the problem of odd or unequal 
number of coils in the various pole 
phase groups can be troublesome. 

It is the purpose of this article to 
indicate by the use of tables the 
correct arrangement for even and 
odd groups, for three-phase, 4 to 12 
pole lap windings, and for top to 
top connections. These tables are 
arranged for use with the series 
of diagrams presented in ELEC- 
TRICAL SOUTH starting July, 1939, 
and ending December, 1941, but 
can be used with any top to top 
connecting diagram. The range of 
coils per motor, 12 to 240, is based 
on two coils per slot or two layer 
windings. This means windings 
having the same number of coils as 
there are slots in the frame. 

The arrangement of unequal pole 
phase coil groupings is fairly sim- 
ple once a few rules are understood 
and followed, but to save time, the 
six tables presented with this ma- 
terial have all possible grouping 
worked out for the 4 to 12 pole, 
three-phase range of windings. 
These tables can be used to lay out 
groupings for pole and coil combi- 
nations not listed, as will be ex- 
plained later. 

First General Rule 

All three-phase lap windings have 
a number of pole phase groups 
equal to 3 x P where P equals the 
number of poles. Thus a 4 pole 
winding has 12 groups; six pole, 
18 groups; 8 pole, 24 groups; 10 
pole, 30 groups; and 12 pole, 36 
groups. 

By A. C. Roe 

This is the first of two articles 
discussing odd pole phase 

This article pre- groupings. 
sents a series of tables cover- 
ing motors of 4 to 12 poles. 
The following article will dis- 
cuss a method of designing 
windings where odd groupings 

must be used. 

For equal coil groupings, divid- 
ing the number of coils (N) in the 
winding by the number of pole 
phase groups (G), that is, N/G, 
should result in an even number 
without any remainder. For ex- 
ample, consider a 4 pole, 60 coil, 
three-phase winding. The coils per 
group equal 60/12 or 5 coils per 
group. 

If N/G results in an answer that 
would run into decimals or frac- 
tions, then the grouping will be 

Table I—Master Table of Equal and Odd Pole- 

Phase Groupings for 4 to 12 Poles 
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NO. | lolol 

COILS gl slal 2 =| & 1/5 
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12 | a} 4 
18 AlA;—l 1 
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Numbers in the above columns indicate number of coils rer pole phase 
group. 
nection is not permissible. 
tables on following pages showing odd pole phase groupings. 

A dash (—) in a column indicates that that particular con- 
The letters A, B, C, D, and E refer to special 

The letters 
A, B, C, ete., with an asterisk (*) such as A* indicate that that connec- 
tion is possible only by cutting out coils as indicated. in the special tables. 
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odd, and the rules for handling 
the coil arrangement will be as 
discussed later. For example, con- 
sider a 6 pole, 96 coil winding, then 
96/18 results in 5-1/3 thus indi- 
cating that odd grouping must be 
used. 

Main Coil Grouping Table 

All possible equal and unequal 
coil groups for three phase, 4 to 12 
poles, 12 to 240 coils, have been 
worked out and arranged in Table 
I, where equal coil groups are read 
direct, with odd groupings arrang- 
ed on five separate tables A to E 
inc., or one for each number of 
poles, 

In Table I, the number of coils 

are placed in the first column, 
then the table is divided into five 
headings, as 4 pole, 6 pole, etc. 
Under each pole group heading, a 
vertical single column is provided 
for each possible connection. Thus 
for any number of coils, tracing 
along its horizontal line will indi- 
cate all possible groups and con- 
nections from 4 to 12 poles. 

An example in the use of Table 
I, can be illustrated by selecting 
a 72 coil winding. Locating the 72 
coil line in Table I, we find that 
with 4 poles, the grouping is equal 
with 6 coils per pole phase group, 
and all possible connections can 
be used. Likewise, the grouping is 
equal for the six, eight and twelve 

Table A—Odd Groupings for 4-Pole 3-Phase 

Top-to-Top Connected Lap Winding 
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Table B—Odd Groupings for 6-Pole 3-Phase 
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Numbers such as “4—1”, “9—1”, etc., indicates where one coil must be 
eut out to permit connection marked with an asterisk in Table I. For 
the connections marked in Table I with letter only, no coils are cut out. 
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pole windings. But under the 10 7 
pole winding, we find the letter D 
in the series and 2-parallel columns, 
which means that for 10 poles the 
grouping is odd, and that the odd 
grouping restricts the winding to 
only a series or 2-parallel connec- 
tion. The letter D means that the 
grouping arrangement is provided 
in auxiliary Table “D”. 

The cutting out of coils in order 
to make a suitable winding, is in- ~ 
dicated in Table I by the letter 
marked with an asterisk. For ex- 7 
ample, consider the 104 coil line. 
A letter appears under all poles | 
indicating odd groupings in each 
case, but under the 4-pole, 2-paral- 
lel connection, the A* appears, © 
which means that in order to obtain 
the 2-parellel connection, coils 
must cut out or be “killed” as shown 
in Table A. 

A study of Table I shows all the | 
possible coil groupings, equal, or 7 
odd, and where coils must be cut 
out, and what connections can be” 
used for each coil and pole combi- 
nation. The table can also be used © 
when considering speed or number- 
of-pole changes. For example, con- 
sider the 54 coil line, where a 
change from 4 to 6 pole is being 
made. The table shows the change 
will be from odd to equal coil 
grouping, thus making available 
four connections on the six pole 
winding. 

Odd Coil Grouping Tables 

The design of odd coil groupings 
is one of the most troublesome prob- 
lems in the winding of a-c stators 
or rotors. In most cases, it re 
quires considerable checking and 
arranging to provide a_ balanced 
winding with certain pole, phase 
and coil combinations. Table I with 
auxiliary Tables, A, B, C, D and 
E will save a great deal of time im 
this phase of rewinding work. In 
addition to the tables, a few rules 
will be given that can be used t0 
solve other combinations not cov- 
ered by the tables, combinations 
above 12 poles, etc. 

Tables A to E, inclusive, are all 
arranged for use with top to top 
ard bottom to bottom types of lap 
winding connecting diagrams. Each 
table has the number of coils in the 
first vertical column. The body 
of the table is divided into poles and 
pole phase groups as indicated by 
the numbering in the top horizon- 
tal line. This group numbering 
corresponds to the group numbering} 
(Continued on pages 30 and 32) 

ELECTRICAL SOUTH for OCTOBER, 1943 



the 10 
tter D 
lumns, 

ing to 
onnec- 
at the 
ovided 

letter 

obtain 
coils 

shown 

all the 

alanced 
phase, 
I with 
D and 
time in 
rk. 

nations 

are all 
to top 

; of lap 

( <eerenres GO 

‘is } 

Two years ago, Mitchell introduced the U.R.C. Research 

Luminaire. This great fluorescent fixture revolutionized 

commercial lighting, broke all sales records, became 

America’s preferred unit. Today, stores, offices, buildings 

and institutions can again obtain it on a priority of A-1-J 

or higher .. . with all original U.R.C. lighting benefits, 

plus new Mitchell features. Combines the ultimate in high 

intensity illumination with low brightness! Adaptable 

for every type of interior— pendant or surface mounting, 

individual or continuous rows. Requires less time to 

install than any other commercial fixture. Lightweight— 

less than 6 Ibs. of metal! Same low price as when originally 

introduced. Delivery after December Ist—place your order now! 

Get the facts! Write to your Mitchell Distributor or 
to us for complete brochure giving full details 
and lighting data on the U.R.C. Research Luminaire 
— and for handy lighting ‘Calculator’ which 
quickly estimates the number of fixtures needed for 
desired maintained footcandles in given area! 

ITCH aernyectnichy: Caameeeny Ne 
2525 CLYBOURN AVENUE ® CHICAGO 14, ILLINOIS 

Model No. 2032 
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DS|,..ASSAULT TROOPS USE LAYTEX 

You know how it is. You slog along all day under full equip- 

ment. At first you don’t mind the weight very much. But as 

the hours crawl along, everything you’re toting gets heavier 

and heavier. The canteen you didn’t notice in the early 

stages now weighs as much as your rifle did then. And your 

rifle feels like a howitzer. Every ounce turns into a pound. 

That’s why... when you’re moving fast and the going is 

tough ... it’s smart to use Laytex Assault Wire. 

A full mile of Laytex Assault Wire weighs less than 30 pounds, 

Laytex Assault Wire has a breaking strength of 50 pounds 

per conductor and a talking distance of more than 5 miles. 

Laytex resists concussion and a wide range of tempera- 

ture changes. 

It is flexible and waterproof, strong and tough. 

Conductors are accurately centered and the weight of in- 

sulation and the diameter of the insulated conductor are 

kept at the minimum. 

All this adds up to the fact that one man, wearing a breast 

reel of Laytex Assault Wire can move swiftly and easily. 

One man can maintain sure communication with opera- 

tional headquarters. 

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

YORK 20 

EDSTATES RUBBER COMPANY 
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Table D — Odd Groupings for 10-Pole 3-Phase Top-to-Top Connected Lap Winding 

Table E — Odd Groupings for 12-Pole 3-Phase Top-to-Top Connected Lap Wind 

one coil must be cut out to permit connection marked 
Numbers such as “3—1”, “4—1”’, etc., indicates where 
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Odd Pole-Phase Groups 

For Lap Windings 

(Continued from pages 26 and 30) 

on the connecting diagrams men- 
tioned previously. In all tables 
where the numeral minus one is 
used as “6-1,” ete., it indicates that 
a coil must be killed in those groups 
if so indicated in Table I by an 
asterisk (*). 

For example, the four-pole, 62 
coil winding, Table I, indicates odd 
grouping as per Table A, and that 
for the series connection all coils 
can be used, but for the 2- and 4- 
parallel connections, coils must be 
cut out, which in Table A is indi- 
cated by 6-1 under groups num- 
bered 1 and 8. In other words, 
all 62 coils can be used for a series 
connection arranged as in Table A, 

but two coils must be cut out, mak- 
ing 60 active coils, for the 2- and 
4-parallel connections. This same 
plan is employed for all tables. 
Thus a plain letter in Table I indi- 
cates odd coil grouping with all 
coils active, whereas a letter and 
an asterisk, as A*, B*, etc., means 
odd coil grouping plus some coils 
cut out to permit use of connection 
under which that letter is located 
in Table I. 

Therefore, any three-phase lap 
winding, having the pole and phase 
combinations listed in Tables I, 
with auxiliary tables A, B, C, D, 
and E, can have the coils arranged 
in the pole phase groups as shown 
in the tables. For other three- 
phase combinations, the following 
data can be employed in conjunc- 
tion with tables A to E, inclusive. 

Basic Operating Principles 

Of Electrical Instruments 

Part 1.—Direct Current Instruments 

By G. F. Gardner* 

HE USE of electricity in man- 
ufacturing processes has be- 

come so general that it is taken 
for granted by most people. Such 
an attitude is logical because of 
the great variety of services that 
are performed so readily by elec- 
tricity. Because of the many out- 
standing advantages of electric 
power, we sometimes overlook an 
important question: “Are we us- 
ing electric energy in the best and 
most economical way?” 

Sight, hearing, taste, touch, and 
smell will not furnish us directly 
with a satisfactory answer to this 
question. To our natural faculties 
we must add specialized equip- 
ment to find out what is going on 
in an electric circuit. 

Electric instruments are mere- 
ly tools which enable us, by 
means of eye and ear, to obtain es- 
sential information about electric 
circuits. Just as with other tools, 
a study of the construction and 
application of instruments is de- 
sirable. Such a study invariably 
points the way to lower costs and 
improved manufacturing methods. 
To facilitate this understanding, 
we will discuss briefly here the 

s *Mr. Gardner is associated with General 
Engineering Laboratory, General Electric Co., 
Schenectady, N. Y. 
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principles which govern instru- 
ment operation. 

Classification of Instruments 

The more common electric in- 
struments can be divided roughly 
into the following classes. 

According to the functions per- 
formed: 

1. Ammeters 
2. Voltmeters 
3. Wattmeters 
According to the circuit on 

which they are used: 
1. A-¢ 
2. D-c 
According to the principle of 

operation: 
1. Permanent-magnet 

coil 
2. Dynamometer 
3. Magnetic vane 
4. Induction 

moving 

Essential parts of @¢ permanent-magnet 
mouving-cod instrument 

Fig. 1. 
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h— Millivoltrmmeter 

Calibrated leads 
Resistor 

Line Shunt 

Pig. 2. Millivoltmeter with shunt 

The essential parts of these in- 
struments generally include: 

1. Means for providing deflect- 
ing torque (obtained by interac- 
tion of magnetic fields) 

2. A spring or other means to 
provide a counter-torque 

3. A pointer to indicate the re- 
sultant position of the instrument 
moving element 

Direct-Current Instruments 

Permanent-magnet Moving-coil 
Type—The permanent-magnet 
moving-coil type instrument is us- 
ed for direct-current measure- 
ment. Essential parts of a typical 
instrument of this type are shown 
in Fig. 1. Through pole pieces, the 
permanent magnet supplies a con- 
stant magnetic field across the air 
gap, where a moving coil wound 
with fine wire is located. The mov- 
ing coil is provided with hardened- 
steel pivots which are so fitted 
into highly polished jewels that 
the moving coil can rotate with as 
little friction as possible. 

Springs, made of carefully se- 
lected phosphor-bronze strip, are 
used to lead current into and away 
from the moving system and also 
to supply restoring torque. The po- 
sition of the moving coil is indi- 
cated by a pointer which moves 
over a suitably marked scale. The 
entire moving-coil assembly is 
made very light in weight to de- 
crease as far as possible the load 
on the sharp steel pivots. In opera- 
tion, the current through the mov- 
ing coil produces a field which 
interacts with the field of the per- 
manent magnet, and thus supplies 
deflecting torque. 
Damping is accomplished by 

winding the moving coil on a light 
aluminum frame. Eddy currents 
are set up in the frame because of 
the motion of the coil in the per- 
manent-magnet field. The field 
produced by the eddy currents in- 
teracts with the permanent-mag- 
net field in such a manner as to 
oppose the motion of the coil, thus 
causing it to come to rest quickly. 

In general practice, it is not 
feasible to send more than 0.1 am- 
pere through the moving coil di- 
rectly; hence, to accomodate larg- 

Rp eI Eee 
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er currents, shunts are provided 
as shown in Fig. 2. A shunt for 
instrument service is usually made 
from material having a very low 
temperature coefficient of resist- 
ance and a low thermal emf to cop- 
per. The low temperature coeffic- 
ient of resistance is necessary to 
assure that the resistance of the 
shunt, and therefore the instru- 
ment indication will not change 
when the shunt carries currents 
which are sufficiently high to 
cause it to become quite warm. 
The second requirement, low ther- 
mal emf to copper, is important, 
because, if the shunt terminals be- 
come unequally heated, an appre- 
ciable voltage may be superimpos- 
ed on the normal voltage drop of 
the shunt and thus cause an ap- 
preciable error. 

D-c Millivoltmeters 

D-c millivoltmeters for use with 
shunts generally require from 10 
to 25 milliamperes at from 30 to 
200 millivolts for full-scale deflec- 
tion, depending on the class of in- 
strument. One common type of 
portable instrument requires 25 
milliamperes and 200 millivolts 
for full-scale deflection. The cor- 
responding switchboard instru- 
ments, which need not be held to 
such close limits of accuracy, re- 
quire approximately 50 millivolts 
and 20 milliamperes for full-scale 
deflection. 

It is important to keep in mind 
that the nominal shunt resistance 
is the value between the drop ter- 
minals; the greater (total) resist- 
ance between the current termi- 
nals is not ordinarily considered. 

It will be noted that the instru- 
ments just described are suitable 
for use only on direct current be- 
cause the field supplied by the in- 
strument magnet is unidirectional. 
Impressing 60-cycle current on 
such an element will result in a 
torque pulsation which tends to 
move the instrument pointer up- 
scale, followed 1/120 of a second 
later by a torque pulsation which 
tends to drive the pointer an equal 
distance in the opposite direction. 

Series 
resistor 

Lire 

Fig. 3. Voltmeter with internal resistor 

Hence, the pointer merely vibrates 
a small distance about the scale 
zero point. 

To make a voltmeter suitable for 
reading d-c volts, a resistance is 
inserted in the instrument circuit 
as shown in Fig..3. This simply 
limits the current to such a value 
that full deflection of the instru- 
ment pointer is obtained when the 
maximum yoltage which we desire 
to read is applied to the instru- 
ment. For example, if we had an 
ammeter rated 10 milliamperes 
(0.01 ampere) full scale and we 
wished to make it a _ volt- 
meter having a full-scale rating 
of 150 volts, we should require 
a total resistance of 150/0.01 
=15,000 ohms. The milliammeter 
moving coil itself, of course, has 
some resistance, about 20 ohms; 
so we need to add only 14,980 
ohms resistance. This resistor is 
made of very stable material 
which is not affected by ordinary 

150-volt,, i 
wk ates 

re rator A 
of large 6 = 
capacity 

Fig. 4 

changes in temperature. The 
amount of constant resistance ad- 
ded is sufficient to compensate the 
effect of moving-system resistance 
which changes with temperature. 
Hence, the same current will al- 
ways flow through the element 
when a given voltage is applied, 
regardless of the temperature at 
which the instrument operates. 
Several different ranges are ob- 
tained by using separate tapped 
resistors known as multipliers, or 
iby tapping off various points on 
the same resistor. 

It is possible to make voltmeters 
that require a very small amount 
of current for their operation. A 
common type of portable instru- 
ment, rated at 150 volts, requires 
about 10 milliamperes for full- 
scale deflection. It is customary to 
refer to d-c voltmeters as possess- 
ing a certain number of ohms per 
volt. For example, the 150-volt 
voltmeter just mentioned, requires 
10 milliamperes for full-scale de- 
flection. Hence, its resistance 
must be 15,000 ohms. Since the re- 
sistance is 15,000 ohms and the 
full-scale volts are 150, the instru- 

10rvolt ohm 
Resistance in vol 
measuring circuit } 

ameter actinic if a | 
' ' 

eS l l i 
' ' 

‘ Lessege eome oo] 4 
aha unit cs 

ment has 15,000/150 or 100 ohms 
per volt. Other portable voltmeters 
can be made which are consider- 
ably more sensitive. Some types on 
the market possess a resistance as 
high as 10,000 ohms per volt. 

Effect of D-c Instruments on 
Circuit—At this point, it is well 
to study the effect on readings 
which is caused by the current ta- 
ken by an instrument. For exam- 
ple, if we have a large generator, 
as shown in Fig. 4, capable of de- 
livering a large amount. of power 
at 150 volts, the voltage drop in 
the source (due to the 10-milliam- 
pere current drain of a 15,000- 
ohm, 150-volt voltmeter) will be 
entirely negligible. Hence, such a 
voltmeter is entirely satisfactory 
for such measuremente. 

However, going to the other ex- 
treme: if we have a radio power 
unit, as shown in Fig. 5, which de- 
livers 150 volts, we may find that 
this power unit has an interna! 
resistance as high as 1000 ohms. If 
we connect our 150-volt voltmeter 
to the output of this unit, we shall 
not read the true value of its open- 
circuit voltage, since the total re- 
sistance through which the cur- 
rent has to flow will be 16,000 
ohms applied across 150 volts, and 
the current will be 150/(15,000+ 
1000) or 9.3875 milliamperes, and 
our instrument will read (0.009375 
/0.010) X150 or 140.6 volts on scale. 

a 

OER RCE RRR ee 

On the other hand, suppose we | 
used a 150-volt voltmeter requir- 
ing only 1 milliampere for full- 
scale deflection. This instrument 
has a resistance of 1000 ohms per 
volt, and, when connected to the 
power unit, the current flowing 
in the circuit would be 150/151,000 
or 0.993 milliampere. The instru- 
ment will then read (0.000993/ 
0.001) X150=149 volts on scale. In 
other words, if we seek to determine 
the open-circuit voltage of the pow- 
er unit, and use an ordinary 100- 
ohms-per-volt instrument for its 
measure, we shall be in error by 
9.4 volts, while the 1000-ohms-per- | 
volt instrument will read the col- © 
rect value to within 1 volt. The 
foregoing illustration does not 

(Continued on page 50) 
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NEWS of the INDUSTRY 

National and Southern 

Marketing Experts Before 

Electrical League Meeting 

The mechanization of millions of 
new post-war homes will present 
the entire electrical industry with 
the greatest opportunity in its his- 
tory. This viewpoint was express- 
ed by several of the market author- 
ities who addressed the eighth an- 
nual conference of the International 
Association of Electrical Leagues 
held at Cincinnati, September 
16-17. The speakers agreed that, 
assuming the existence of a favor- 
able economy resulting from sound 
planning, there was an excellent 
prospect for greatly increased sales 
of appliance and lighting in the es- 
timated 9 to 13 millions new homes 
that will be built after the war. 

One speaker pictured the home 
of the future as having fewer base- 
ments, more dual purpose rooms, 
more built in features and more 
labor saving electrical appliances. 
He thought the war might greatly 
reduce the number of domestics, 
and also stressed the importance of 
women as post-war appliance pros- 
pects. He stated that women will 
want their new homes fully me- 
chanized and that in consequence 
they will want adequate wiring—a 
subject about which they have 
learned a great deal because of their 
wartime experience and through the 
nationwide program of instruction 
on maintenance of electric service 
in the home. 

The problem of increased outside 
competition in the electrical manu- 
facturing field was not considered 
serious in view of the considerable 
time element involved for design 
and testing. 

Other views presented were that: 
1. Retail outlets to survive must 

do the job for the least cost, which 
in their case is an advantageous 
situation because the appliance re- 
tail dealer is usually the most eco- 
nomical operator. Retail distribu- 
tion will have new elements of com- 
petition. 

2. Full appliance lines will be 
more common. 

ELECTRICAL SOUTH for OCTOBER, 

W. A. Ritt, newly elected president 
of IAEL. 

3. The middle class group will be 
expanded and a_ decentralization 
trend, aided by transportation and 
communications improvements, can 
be expected. 

4. Pre - fabricating techniques 
have been developed to a surprising 
degree, assuring flexibility in home 
design. Regional pre-fabrication 
will be most important. 

5. Standards for residential ade- 
quate wiring must be expanded 
after the war. 

6. Commercial refrigerator lock- 
ers and home deep freeze units may 
be in considerable demand within 
a few years. 

Approximately 50 league man- 
agers and others from every section 
of the country attended the con- 
ference and were welcomed by presi- 
dent John A. Morrison. 

The meeting was opened with 
discussions on important current 
activities which included: 

Maintenance of service and re- 
pair facilities, the trading post plan 
for appliances, home economic 
groups demonstrations, dealer coun- 
selor service, field survey for mar- 
keting electrical products, unity 
through periodical meetings, wiring 
service to home owners, merchant 
builders and home financing agen- 
cies, educational meetings for 

1943 

E. M. S. groups and public rela- 
tions. 

W. A. Ritt, secretary-manager, 
North Central Electrical Industries 
(Minneapolis) was elected presi- 
dent of I.A.E.L. for the ensuing 
year at the business session which 
followed the conference. Other of- 
ficers elected were: E. P. Zachman, 
business manager, Cincinnati Elec- 
trical Association, vice-president; 
Ralph Neumuller, executive vice- 
president, Electrical & Gas Asso- 
ciation of New York, treasurer. 
O. C. Small was re-appointed sec- 
retary. 

Government Asks for Fuel 

And Power Conservation 

Every industrial and commercial 
plant in the nation, as well as every 
private citizen on September 8th 
was asked to adopt at once a broad 
conservation program to save cri- 
tical resources of manpower, fuels, 
material and equipment. 

The request was made by Donald 
M. Nelson, chairman of the War 
Production Board; Joseph B. East- 
man, director of the Office of De- 
fense Transportation; and by 
Harold L. Ickes, administrator for 
Solid Fuels and Petroleum Admin- 
istrator for War, as the Govern- 
ment inaugurated the new program 
for voluntary savings. 

Opportunities for conservation 
are: 

Coal and Oil — By heat-sealing 
homes; by reducing temperature 
and living space; by putting heat- 
ing plants in condition so as to 
burn less but get more from what 
is burned. 

Gas—By reduced use for home 
heating, cooking, water heating and 
refrigerators. 

Electricity — By a nation-wide 
reduction in use of display lighting, 
by eliminating unnecessary use of 
lights and electrical equipment in 
homes, stores and factories. 

Communications—By eliminating 
all unnecessary long distance calls 
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A PRACTICAL DOWN-TO-EARTH APPROACH TO YOUR POST-WAR PROBLEMS 

Comprehensive Enough to Be of Real Help Now—Flexible Enough to Fit the Needs of Every Dealer 

@ To help you make a bigger profit from the tremendous postwar market, Universal contributes 

the “U” Plan for “V” Day. It crystalizes customer thinking now about intended appliance pur- 

chases after the war. It puts the sales of tomorrow on your books today for ready market analysis 

and easy follow-up. It stimulates quick turnover for maximum profits. It provides for the distri- 

bution of merchandise in an efficient, orderly manner whether your customers are interested in a 

single appliance or a completely equipped kitchen. And finally it establishes your store as appli- 

ance and housewares headquarters today well in advance of the competitive selling period. 

| 
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Through 40 million full page color mes- 
sages in 14 national magazines, Universal is 
telling consumers throughout 1944 about its 
“U” Plan for “V" Day—urging them to plan 
now in order to secure the housewares the 
will need after Victory. 

Each advertisement includes a handy check 
list upon which readers can indicate the 
household devices they will need and esti- 
mate their approximate total value on a 
basis of 1941 prices. 

The “U” Plan urges consumers to buy War 
Bonds now equivalent co the amount needed 
later for the desired appliances and house- 
wares. 

To participate fully in the “U" Plan, con- 
sumers are instructed to take their check 
lists. to the nearest Universal dealer and to 
ask him for priority consideration as soon 
as the products are available. 

The dealer then fills out a duplicate copy 
of the consumer's list for his prospect file 
and priority rating. 

When merchandise is available, che dealer 
can easily notify his customers by telephone. 

Consumer inquiries mailed direct to the 
factory will be referred to che most con- 
veniently located “U" Plan dealer. 

as * ee Se 
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It provides a flexible, fair and orderly plan for 
handling a large volume of business during the 
competitive post-war period. 

Ic creates a backlog of potential orders identified 
as to customers names and addresses. 

It indicates the type and price range of items 
likely co be demanded by your customers thus 
guiding your purchases more accurately. 

Ic lowers selling costs by directing customers into 
your store without the expense of field calls and 
other promotion. 

Ic establishes your store now as appliance and 
housewares headquarters for post-war sales. 

It develops store traffic for the immediate sale 

of available merchandise. 

It brings you into contact with prospects for im- 
mediate appliance servicing. 

Ic helps you renew friendly relations with old 
customers and introduces you to that big 3 million 
market of newly-weds, 

It identifies you with a nation-wide offer to step 
up the sale of War Bonds. 

It pre-sells 135 million Americans on the quality 
and wide range of Universal household equipment 
and favorably establishes the identity of the Uni- 
versal trademark, 

i ee tee “ith On ae 
Pee Ce ee EE <3 ae = Re rarw 

@ The “U” Plan for ““V” Day is complete in every respect. Full page color advertisements fea- 

turing the “U” Plan for “V” Day will appear in a list of 14 magazines for 1944, To establish your 

store as “U” Plan headquarters, point-of-sale materials including blow-ups of national advertis- 

ing, identification decals, consumer folders, War Bond envelopes and priority certificates will be 

available. Wire, write or phone your Universal distributor or Dept. ES, Landers, Frary & Clark, 

New Britain, Conn. 

NEW BRITAIN, CONN, LANDERS, FRARY & CLARK 

© 1943 LANDERS, FRARY & CLARK 
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to war centers and by limiting the 
length of conversations. 
Water—By conserving its use in 

all possible ways, by elimination of 
all waste. 

Transportation — By conserving 
every passenger car, every truck, 
every tire and every spare part, by 
reducing travel, by emphasizing 
good maintenance and sharing; by 
making provident use of existing 
equipment, whether freight or pas- 
senger. 

Savings in these fields not only 
will make available for war purpo- 
ses greater supplies of fuels and 
critical materials; cutting down 
their use likewise will result in 
important savings in manpower and 
transportation. It is estimated 
that by a reasonably economic use 
of coal for domestic and commer- 
cial heating there would be a sav- 
ing of over 20,000,000 tons annual- 
ly; a 10 per cent reduction in do- 
mestic use of electricity would save 
over 4,000,000 tons of coal or its 
equivalent and more than 75,000,- 
000 lamp bulbs, a 10 per cent reduc- 
tion in the use of manufactured gas 
would save over 1,500,000 barrels of 
fuel oil. In addition, vast quanti- 
ties of other critical materials and 
manpower would be released for 
vital war uses. 

Conservation of gas and electri- 
city is essential because large 
amounts of both are produced from 
coal and oil, and savings in the for- 

mer mean commensurate savings 
in the latter. 

Although the giant hydro-elec- 
tric facilities such as Grand Coulee 
and Shasta Dam are pouring mil- 
lions of new kilowatts into war 
production, most. electric power 
is generated through the use of 
coal, petroleum or natural gas. 
Through a vigorous campaign it is 
hoped to save 75 million lamp bulbs 
and over five billion kilowatt hours 
of energy, to generate which would 
take 4,000,000 tons of coal or its 
equivalent. 

Electricity is to be saved through 
the turning off of lights and appli- 
ances not needed. Stores and other 
establishments will be asked to 
eliminate their signs and window 
and display lighting during day- 
time and to limit such lighting to a 
short period between dusk and 10 
PM. 

South Gets Preview of 

Postwar Wiring Plans 

The National Adequate Wiring 
Bureau’s plan to aid builders of 
post-war thomes meet the inevit- 
able demand for wiring systems 
that will more satisfactorily oper- 
ate their electrical equipment is 
the subject of a series of confer- 
ences to be held with electrical 
industry leaders throughout the 
South by A. E. Schanuel, field 

BuzZVitvle 
POWER & LIGHT 

“I wish your department would keep those Federal Bureau communica- 
tions cleaned up, Wilkins. The company can’t afford to let you have a 
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new office every two or three months!” 
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representative of the Bureau. 
Starting on September 8 in 

Charlotte, N. C., Mr. Schanuel in 
the last few weeks, has already A 
addressed industry leaders in At- ; 

; 

lanta, Chattanooga, Knoxville, 
Lexington, Louisville, Nashville, 
Memphis, Jackson, Miss., New Or- | 
leans, Birmingham, Jacksonville, | 
Tampa, Miami, Raleigh, Richmond | 
and Norfolk. His trip throughout 
the South and Southwest includes © 
the following dates ahead: Wash- 7 
ington, D. C., Oct. 16-18; Alexan- | * 
dria, Oct. 19; Tulsa, Nov. 30; Fort e 
Worth, Dec. 1; Houston, Dec. 3; | * 
Beaumont, Dec. 6; San Antonio, | ? 
Dec. 8; Corpus Christi, Dec. 10; | 
Dallas, Dec. 13; Oklahoma City, — 
Dec. 15; Wichita, Dec. 17; and | * 
Kansas Cilty, Dec. 20. { 
“How to keep their electrical 

appliances operating during war- 
time is a major problem in mil- J *' 
lions of American homes,” de- rt 
clared A. E. Schanuel, field rep- “: 
resentative of the Bureau. “Elec- 
trical trouble, caused by over- pl 
loaded house wiring buried in the pe 
walls, floors and ceilings, made | 
householders realize that the elec- 
trical installation was not prop- [ be 
erly designed in the first place. | - 
Due to shortages of manpower, ee 

transportation, and such critical | > 

materials as copper and rubber “oe 

needed to effect house wiring re- - 

pairs, extensions or replacements, | ia 

consumers have also learned that | 

the maintenance of electric serv- | a 

ice in the home is a very real ' +. 

wartime problem.” 4 ve 

Mr. Schanuel pointed out that e the 

many volunteer groups, such a3 7 pi 

the A.W.V.S., women’s division of | in 

the O.C.D., and local safety coun- § ligt 

cils, together with teachers cf 

home economics in high schools, yp 

are conducting an extensive wal- ak 

time educational program de: pone 

signed specifically to help families vail 

prevent wiring trouble that causes | sie 

“absenteeism” of electric service § inst 

on the home front. Householders cuit 

have been given a simple explan- ia 

ation of how their house wiring help 

works. They have learned that: fina 

The most important cause of ial 

frequent fuse blowing is overload- a 

ing the wiring system and _ that “ry 
such overloading is a hazard at 
all times which may cut off the 
electric service on an entire wil- 
ing circuit. 

The only insurance against this 
is to protect the circuit with fuses 
of the correct size, and also t0 
avoid overloading by having the 
circuits share the load when sev- 
eral electrical appliances are used 
at the same time. 
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THE KEY TO THE HO! 
OF TOMORROW 

Circuits can be located by check- 
ing the outlets with the fuses or 
circuit breakers. 
Since the public has “learned 

A lexan- : the hard way, through personal 
experience,” Mr. Schanuel added, 
and because of the educational 
program, electrical home emergen- 
cy service calls have been reduced, 
in some cases, as much as thirty 
to fifty per cent. 

The building fraternity, Mr. 
Schanuel said, will also be faced 
with the problem of providing the 
kind of “dream house, equipped 
right up to the roof with auto- 
matic gadgets,” that most people 
expect to be able to buy. The 
plain fact is that this kind of 
post-war house, as far as much of 
its equipment is concerned, will 
not be immediately available. That 
being the case, homes will need 
to be designed to operate all of 
the electrical equipment that will 
be available later. And that means 
the installation of adequate wir- 
ing as a guarantee to the families 
who move into new post-war homes 

_ that their troublesome wartime ex- 
periences “can’t happen here.” It 
will mean special circuits of No. 
12 wire protected by 20-ampere 

' fuses or circuit breakers to serve 
the motor-operated plug-in appli- 
ances and those which have heat- 
ing elements. It will mean special 
lighting circuits protected by 15- 
ampere fuses or circuit breakers 

' to deal with lighting “blackouts” 
caused by operating trouble with 

outlets, properly placed, to ban im- 
provised extensions and thus elim- 

| inate the cause of many short cir- 
; cuits. Light switches at points of 

| entrance and exit to rooms will 
help to prevent accidents. And, 

© finally, the provision of an ade- 
_ ' quate electrical installation will 
make unnecessary the problem 

4 and excessive cost of making ad- 
} ditions to the house wiring system. 

Booklet on Organizing 
For Post-War Period 

“Community Action for Post- 
q War Job and Profits” is the title of 
| 4 profusely illustrated new hand- 
a0 
= 
am 

| book brought out by the U. S. De- 

ou Brook 

PARTIAL VACUUM 

quickly smothers arcs 

CONTACTS 
wart AND BREAK 

with automafic ease 

PUSH-TYPE
, FR0nt OPERATED 

handles enhance the 

amlined 
rocker 

fine effect of stre 

switch cabinets. 

CON TACTS wwOW rosition) 

tight as a bolted connection 

BullDog’s Clampmatic Vacu-Break 
design combines in a simple con- 
struction the two features most 
essential to flawless safety switch 
performance — clamp-tight contacts 
and easy operation. 

It is worth remembering that Bull- 
Dog — with all its advantages of 
simplicity, fine appearance and posi- 
tive action— costs no more than 
switches without this thoroughly 
modern design. 

Ask your BullDog field engineer 
to give you his interesting mechani- 
cal demonstration of the Clamp- 
matic Vacu-Break principle. 

ELECTRIC PR 
Michigo" 

ic Products of 

mee eg 
Ontario 

Field Engineering Oth
ess 

in All Principal Cities 

Detroit, 

MANUFACTURERS OF a complete line of 
Vacu-Break Safety Switches, Panelboards, 
Switchboards, Circuit Master Circuit Breakers 
and BUStribution SYSTEMS. 

For a bright future BUY MORE WAR BONDS 
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partment of Commerce. It is de- 
signed to help local communities 
throughout the country to strengh- 
en their economic foundations in 
readiness for the post-war period. 
“Jobs and Profits” has been pub- 
lished in a limited edition for busi- 
ness and community leaders. Copies 
may be obtained by business organ- 
izations and business men from any 
Department of Commerce field of- 
fice. 

Postwar Planning for 

North Carolina Industry 

Postwar planning proved to be 
one of the subjects of principal 
interest at the annual meeting of 
the North Carolina Association of 
Electrical Contractors held in 
High Point on September 1 and 2. 
A closed business session for con- 
tractors only occupied the after- 
noon of the first day of the meet- 
ing which closed with a banquet. 

Principal speaker at the second 
day session was Roy A. Palmer, 
merchandising and_ advertising 
manager, Duke Power Company, 
Charlotte, who spoke on “The Elec- 
trical Industry’s Opportunity.” Mr. 
Palmer’s address was followed by a 
general discussion on _ industry 
problems, organization, and post- 
war planning. Hobart Bryant, 
president of the Association, pre- 
sided. 

Recognizing the need for proper 
planning, President Bryant ap- 
pointed a committee to survey the 
situation and make recommenda- 
tions as to just how postwar plan- 
ning for the electrical industry of 
North Carolina can best be ap- 
proached. This committee includ- 
ed W- T. Anderson, of Anderson 
Electric & Supply Company, Char- 
lotte, chairman; John M. Smith, 
manager, Westinghouse Electric & 
Supply Company, Charlotte; Burt 
Buchan, Square D Company, Char- 
lotte; W. W. Hanks, Southern Elec- 
tric Service Co., Inc., Charlotte; 
and Roy A. Palmer, merchandising 
and advertising manager, Duke 
Power Company. 

This committee has submitted 
to the board of directors of the As- 
sociation the idea that a statewide 
postwar planning committee be ap- 
pointed from the various branches 
of the industry to consider the un- 
dertaking of a broad educational 
program directed to the public on 
adequate wiring and complete elec- 
trical homes, and other projects 
promoting electrical usage and em- 
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ployment. Another suggested pro- 
ject is that of an educational pro- 
gram sponsored through the Depart- 
ment of Education for electricians, 
incorporating courses on fundamen- 
tals of electricity, circuits, wiring 
methods and devices, etc. Another 
suggested program is that of im- 
proving the standards of electrical 
inspectors by giving them an elec- 
trical industry background rather 
than a political background. An- 
cther part of the suggested pro- 
gram is a suggestion that efforts 
be made to obtain uniform elect- 
rical ordinances. The variation in 
local electrical ordinances has caus- 
ed considerable confusion not only 
for electrical contractors but for 
others as well. 

Rubberless Building Wire 

Announced By Okonite 

The Hazard Insulated Wire 
Works Division of The Okonite 
Company (Wilkes-Barre, Pa.) now 
announces a new type building wire 
called Hazapak, whose insulations 
and protective coverings contain no 
critical materials. The copper con- 
ductor is insulated with a synthetic 
(cellulose-acetate butyrate) tape 
and further protected with a heavy 
layer of moisture-proof compacted 
Kraft paper. As no rubber insula- 
tion is involved, the conventional 
tin coating for the conductor is no 
longer necessary, thus saving this 
scarce material. 

The full N.E.C. wall of insula- 
tion is protected by a flame and 
moisture resistant fibrous covering 
made to the well-known Dilec spe- 
cifications, the finished wire being 
approved by the Underwriters Lab- 
oratories, Inc. 

Hazapak type EG (Emergency 
Grounded) building wire is ap- 
proved for use as the neutral 
grounded conductor in A.C. circuits 
and as the “white” conductor in 
cable assemblies such as non-metal- 
lic and armored cable, twin lead- 
encased, etc. where the W. P. B. 

butyrate) tape cushion. Bare copper 
PP insulation. conductor. 

eu pte at 0 nes 

Moisture-proof 
Kodapak (cel- compacted 
lulose-acetate kraft paper 
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rubber restriction order prohibits 
the use of rubber insulation on the 
white or grounded neutral conduc- 
tor. 

Hazapak Type EI (Emergency 
Insulated) Building wire is approy- 
ed for single conductor in open 
wiring as a wartime alternate for | 
rubber insulated wire, and as the i 
“hot” wire in non-metallic-sheathed 
cable that is run exposed in dry 
locations. 

Hazapak wire is available in all | 
regular building wire sizes for 600 | 
volt ratings and can be supplied | 
in all standard colors with full | 
surface identification markings and | 
footage measurements. Since the 
overall diameters of Hazapak are 
the same as for Type R wire, con- 
duit capacities remain the same | 
as for regular rubber-covered con- § 
ductors. 

Full details, including other 
C.A.A., F.W.A. and War Depart- 
ment approvals, specification data, 
ete. are contained in Bulletin No. 
210 available upon request from the 
manufacturer. 

eee. aad 
Priority Publication 
To Aid Business Men 

A new publication, designed to aid 
business men and Government 
officials in obtaining information 
on all products, materials, and 
service handled by the War Pro- 
duction Board will be issued by 
WPBE every four weeks, it was an- 
nounced in September. The first 

issue will be available next week. 

The publication, titled “Products 

and Priorities’, will include all in- 
formation formerly contained in 
“Priorities” and in “Product As- 

signments”, both of which will be 

discontinued. A year’s subscription 

of thirteen issues may be obtained / 

for $2.00 from the Superintendent | 

of Documents, U. S. Government 

Printing Office, Washington, D. C. 

Single issues will be available at 

20 cents each. 
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Dewey Johnson, Atlanta, 

Heads Southern IAEI 

Dewey L. Johnson, superinten- 
dent of electrical affairs, in Atlan- 
ta, Ga., has been elected president 
of the Southern Section, Interna- 
tional Association of Electrical In- 
spectors. The election took place 
at the last day of the annual meet- 
ing of the Section in New Orleans, 
September 29. 

Dewey L. Johnson 

In addition to Mr. Johnson, the 
following officers were elected: 1st 
vice president, E. C. Knox, chief 
electrical inspector, Miami, Fla.; 
and 2nd vice president, G- M. Ross, 
Tennessee, Valley Authority, Shef- 
field, Ala.; secretary and treasurer, 
G. M. Miller, electrical inspector, 
City of Richmond, Va. 

The meeting was judged one of 
the most successful yet conducted 
with the greater part of the dis- 
cussion relating to electrical safety 
problems arising out of wartime 
conditions. 

Safety Switches Affected 

By WPB Limitation Order 

To conserve critical materials, 
the War Production Board has 
issued General Limitation Order 
L-315 limiting the use of steel, cop- 
per, brass, etc., in the manufacture 
of secondary electrical distribution 
equipment. Included in the equip- 
ment covered by the order are spe- 
cified types of enclosed safety 
Switches, enclosed branch and serv- 
ice circuit breakers, service en- 
trance equipment, panel and distri- 
bution boards, and knife switches. 

Chief among the restrictions gov- 
erning the manufacture of the 
equipment are: 

1. The gauge of enclosing cases 
is reduced to save steel. 

2. Doors for panel boards of the 
dead front type are prohibited. 

3. The use of copper or brass is 
prohibited in neutral terminal 
plate in devices rated 70 amperes 
or less and in other minor parts. 

4. The use of galvanized steel for 
enclosures is prohibited. 

These and other provisions re- 
stricting the use of metals are spe- 
cified in schedule A attached to the 
order. Equipment for the direct 
use of the Army, Navy, Maritime 
Commission and War Shipping Ad- 
ministration (shipboard use only), 
and for direct use on aircraft is 
exempted. 

Further to conserve materials by 
eliminating distribution for non- 
essential uses, purchase orders are 
limited to those with AA-5 or 
higher ratings. 

It is estimated that on the basis 
of 1942 production L-315 will re- 
sult in a saving of 100,000 pounds 
of copper, 3,400 tons of sheet steel, 
and 450,000 pounds of zine. The 
Underwriters Laboratory, Inc., has 
cooperated with WPB by issuing 
wartime emergency standards con- 
sistent with the provisions of the 
order, General Industrial Equip- 
ment Division officials stated. 

Effective dates: restrictions on 
purchase orders: September 26; 
provisions of Schedule A: Decem- 
ber 16, 1943. 

Retailer’s Bulletin Issued 
On Used Washing Machines 

In order to hold prices for used 
domestic washing machines in line 
with the general price level, the 
Office of Price Administration is- 
sued Maximum Price Regulation 
No. 372 setting ceiling prices for 
such machines. The ceiling prices, 
which became effective May 3, 
1943, were set up according to clas- 
sifications based on function, ca- 
pacity, and quality features of the 
various types of machine in use. 
Consideration also was given to 
durability, efficiency, flexibility, 
and safety. 

Recognizing the need for easily 
available information on how to 
classify used washing machines, the 
Department of Information, Office 
of Price Administration, has issued 
Retailers Bulletin No. 37 which 
shows step-by-step procedure for 
finding the classification of a used 
washer. The Bulletin describes 
only some of the points that will 
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help the dealer classify a machine 
quickly. For a complete list of 
secifications for each class, the 
dealer should obtain a copy of Maxi- 
mum Price Regulation No. 372. 
Copies of the Bulletin and the Reg- 
ulation can be obtained from the 
nearest OPA office. 

Administrator Appointed 

For Southwestern Power 

Secretary of the Interior Harold 
I.. Ickes, on September Ist announc- 
ed creation of the Southwestern 
Power Administration and the ap- 
pointment of Douglas G. Wright as 
Acting Administrator. This new 
agency will be responsible for the 
operation of the Grand River Dam 
Project in Oklahoma and disposi- 
tion of the power generated there, 
and for the disposition of electric 
power generated at the Denison 
Dam Project in Texas and the 
Norfolk Dam project, in Arkansas, 
under a unified program of flood 
control and power distribution. 

Mr. Wright has been the special 

AWARD — 
The men and women of the Glass- 
COPPERWELD GETS 

port Division, Copperweld Steel 
Company, Glassport, Pa., were re- 
cently awarded the Army-Navy “E” 
for “high achievement in the pro- 
duction of war material.” Colonel 
Will V. Parker, director of the Plant 
Engineering Agency, U. S. Army 
Signal Corps, presented the pen- 
nant; and Commander W. W. Slo- 
cum, U.S.N.R., Executive Officer 
for the Inspector of Naval Material, 
Pittsburgh, Pa., read the citation. 
Shown in the accompanying photo- 
graph are S. E. Bramer (left), 
president of Copperweld, who ae- 
cepted the award for the company: 
Stephen Pollier (center), president 
of CIO Local 1407, who accepted 
on behalf of the employees; and 

Colonel Will V. Parker. 
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representative of the Federal 

Works Administrator in charge of 
the Grand River Dam project since 
1941, and was previously acting di- 
rector of the Power Division of the 
Public Works Agency. Text of 
Secretary Ickes’ order, No. 1865, 
follows: 

“There is hereby created in the 
Department of the Interior an 
agency to be known as the South- 
western Power Administration. The 
agency shall be in charge of an 
Administrator to be appointed by 
the Secretary of the Interior and 
the Administrator shall perform 
the duties assigned to him under 
the direction and supervision of 
the Secretary, through the Division 
of Power of the Department. He 
shall maintain the office of the Ad- 
ministration in the area of its op- 
erations. 

“The Administrator shall carry 
out the functions and duties as- 
signed to the Secretary of the In- 
terior by Executive Order No. 9366 
of July 30, 1943, as supplemented 
by Executive Order No. 9373 of 
August 30, 1943, with respect to 
the disposition of electric power 
from the Denison Dam project, and 
the Norfolk Dam project and the 
operation and disposition of power 
from the Frand River Dam project. 
The Administrator on behalf of the 
Secretary shall take possession of 
the Grand River Dam project and 

manage and operate said project in 

accordance with the terms and ob- 
jectives of Executive Orders No. 
9366 and 9373 and Executive Order 
No. 8944. The Administration will 
make plans and arrangements for 
the disposition of electric power 
from the Denison Dam project and 
the Norfolk Dam project, in accord- 
ance with the terms and objectives 
of Executive Orders No. 9366 and 
9373 and Executive Order No. 
9353. The marketing of power by 
the Administrator shall be in such 
manner as to realize the fullest 
coordination of the three projects, 
consistent with the maximum public 
benefit.” 

Nash-Kelvinator Plant 

Awarded Army-Navy “E” 

For high achievement in war pro- 
duction, the propeller division of 
Nash-Kelvinator Corporation, re- 
ceived the Army-Navy “E” Award. 
The presentation was made on Sep- 
tember 17 by Colonel Alfred H. 
Johnson, supervisor, Central Pro- 
curement District, U. S. Army Air 
Forces. The address of acceptance 
for the company was made by 
Campbell Wood, general manager. 

By arrangement with the United 
Aircraft Corporation, the Propeller 
Division of Nash-Kelvinator manu- 
factures the Hamilton Standard 

WIREMOLD AWARDED ARMY-NAVY “E” — The Wiremold Company, 
Hartford, Connecticut, has been awarded the Army-Navy “E” for ex- 
cellence in production of textile webbing and precision metal parts. Shown 
above with the pennant, in a picture taken on the front lawn of the 
Hartford factory, are Captain A. K. Atkins, USN, Colonel Robert T. Stev- 
ens, QMC, USA, D. Hayes Murphy, president, The Wiremold Company, 
Pfc. Donald T. Danelle, representative of the Armed Forces Overseas who 
pinned the “E” pins on employees Mary F. Cote, Lucille M. Francoeur, 
Edward, T. Quinn, and Henry Martocchio, chairman of the War Produc- 
tion Drive Committee. Left to right: Mr. Quinn, Captain Atkins, Pfc. 
Danelle, Mrs. Francoeur, Mr. Murphy, Colonel Stevens, Mrs. Cote, and 
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variable pitch propeller of the type 
used on the U. S. Army Air Forces’ 
Flying Fortress, Liberator, Mit- 
chell, Havoc and Baltimore bomb- 
ers; and the Skytrain and Skytroop- 
er, the two famous transports. The 
Division produces propellers also 
for those well-known and highly 
effective British bombers, the Lan- 
easter and the Mosquito. 

In addition to the plants engaged 
in the production of propellers, all 
plants of the Nash-Kelvinator Cor- 
poration are today converted to 
100% production of war material. 
In these plants thousands upon 
thousands of employees are produc- 
ing high altitude supercharged 
Pratt & Whitney 2000 H.P. aircraft 
engines, propeller control gover- 
nors, parts for submarines, ships, 
tanks, trucks and trailers; and 
other equipment which may not 
even be named. 

More recently, Nash-Kelvinator 
has undertaken the mass produc- 
tion of the famous Sikorsky heli- 
copter for the U. S. Army Air 
Forces, and facilities are now being 
readied for its manufacture. 

Booklet on Advertising’s 
Role in War and Peace 

“Advertising and Its Role in War 
and Peace” is the title of a new 
booklet brouht out in September by 
the U. S. Department of Commerce. 
It is designed to provide the reader 
with a well-rounded compilation of 
attitudes toward advertising as ex- 
pressed by various officials and 
representatives of government. 
Copies are available to business on 
request to Department of Com- 
merce field offices. 

G-E Insulation Materials 
Office Now In Schenectady 

The Resin and Insulation Mate- 
rials Division of General Electric’s 
Appliance & Merchandise Depart- 
ment moved its sales and order 
service - headquarters office to 
Schenectady, N. Y. from Bridge- 
port, Conn., October 4, it has been 
announced by E. L. Feininger, man- 
ager of the Division. After that 
date, communications with the G.E. 
Resin and Insulation Materials Di- 
vision, should be sent to 1 River 
Road, Schenectady, N. Y. 

This move brings the resin and 
insulation sales and order service 
into close association with the fac- 
tory which is located in Schenec- 
tady. 
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About Men You Know 

Appointment of Earl K. Clark 
as manager of the Westinghouse 
Appliance Engineering Depart- 
ment and H. R. Cummins as assist- 
ant manager was announced re- 
cently by J. H. Ashbaugh, man- 
ager of the company’s Eastern Ap- 
pliance Division. 

Earl K. Clark 

Mr. Clark succeeds W. J. Rus- 
sell, who resigned to become vice 
president of Landers, Frary and 
Clark, New Britain, Conn. Mr. 
Cummins’ post is a new position 
created to further develop liaison 
work in peacetime between the en- 
gineering and sales departments. 
During the 21 years that Mr. 

Clark has been a Westinghouse 
engineer he has been responsible 
for many developments that im- 
proved electric appliances. Cred- 
ited with 44 patents, his outstand- 
ing contributions include the engi- 
neering work on the streamlined 
iron introduced by Westinghouse 
in 1935, development work on wa- 
ter heaters and improvement of 
control equipment for small ap- 
pliances. For the past four years 
Mr. Clark has been section engi- 
neer in charge of thermostats and 
controls. 
Mr. Cummins, the newly-ap- 

pointed assistant manager of engi- 
neering, served in the sales and 
advertising departments of West- 
inghouse from 1935 until 1942, 
when he was transferred to the 
engineering department. 

ELECTRICAL SOUTH for OCTOBER, 

Arthur A. Brandt, George W. 
Henyan, and V. M. Lucas have 
been appointed to new positions in 
the Electronics Department of the 
General Electric Company, accord- 
ing to an announcement by Dr. W. 
R. G. Baker, vice president in 
charge of the department. 

Mr. Brandt has been made gen- 
eral sales manager. In this capaci- 
ty, he will be responsible for the 
co-ordination of the sales plans 
and policies of the several divis- 
ions, and the operations of the 
electronics Department district of- 
fices. 

Mr. Henyan has been made as- 
sistant to the vice president of 
the department, and Mr. Lucas has 
been appointed manager of the 
Government Division. 

* * 

Graybar Electric Company re- 
cently appointed two district op- 
erating managers, Norman M. 
White was appointed district op- 
erating manager at Dallas for 
Graybar to be effective September 
20. Mr. White started with Gray- 
bar in Philadelphia in 1922 as 
stockman and was advanced that 
same year to service clerk. From 
1926 to 1940, he served at Balti- 
more as service supervisor and 
then went on from there to St. 
Louis as service manager, which 
position he held until his recent 
appointment. 

J. R. Ernest was appointed dis- 
trict operating manager at St. 
Louis and will assume the duties 
formerly performed by Mr. White. 
Mr. Ernest started his career with 
Graybar at Chicago in 1924 and 
served in many capacities until 
1940 when he was transferred to 
Graybar Headquarters as_ sales 
statistician; later he was made 
assistant to the general service 
manager. 

* *& 

Alfred C. Sanger has been ap- 
pointed sales manager for the ap- 
pliance divisions of General Elec- 
tric Company’s appliance & mer- 
chandise department, it is an- 
nounced by Hardage L. Andrews, 
vice president in charge of the 
department. 

1943 

A. C. Sanger 

In peacetime, the appliance di- 
visions include refrigerators, 
ranges, water heaters, electric 
sinks and kitchen cabinets, home 
laundry equipment, heating de- 
vices, clocks, fans, sunlamps and 
electric blankets. 

Mr. Sanger’s most recent po- 
sition was manager of General 
Electric’s traffic appliance divis- 
ions. In this capacity, he had jur- 
isdiction over manufacturing, en- 
gineering and sales of heating de- 
vices, fans, clocks and sunlamps. 
Since curtailment of civilian goods 
manufacturing, he has played an 
important part in development of 
maritime specifications for equip- 
ment used in ventilating ships, 
and has worked closely with the 
government agencies in effecting 
ways to conserve materials. 

* * 

The Fibre Conduit Company, of 
New York City and Orangeburg, 
N. Y. announces the election of 
John M. Fisher as a director. Mr. 
Fisher is secretary and treasurer 
of Standard Brands, Inc., and re- 
sides in Plainfield, N. J. The Fibre 
Conduit Company manufactures 
Orangeburg Underground Con- 
duit, Orangeburg Fibre Pipe, and 
Orangeburg Electrical Under- 
floor Duct System. 

x %*& 

The appointment of John P. 
Waters as advertising manager of 
the Lighting Division of Sylvania 
Electric Products, Inc., was an- 
nounced recently by Paul S. Elli- 
son, director of advertising and 
sales promotion of that company. 

Mr. Waters is widely known in 
advertising and merchandising 
circles, having been assistant di- 
rector of advertising and promo- 
tion at Armstrong Cork Company. 
Previous to that time, he had been 
with Union Carbide and Carbon 
Company. 
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Mr. Waters takes a position va- 
cated by B. K. Wickstrum, who has 
held the post for the past three 
years and who has accepted a 
special sales assignment reporting 
directly to Robert H. Bishop, gen- 
eral sales manager of the Lighting 
Division of the Sylvania Company. 

* * 

Clinton Brown has been appoint- 
ed an account executive on the 
staff of Jos. W. Hicks, public re- 
lations and industrial relations 
counsel, 333 North Michigan Ave- 
nue, Chicago, according to an an- 
nouncement made recently. 

Clinton Brown 

For the past 15 years, Mr. 
Brown has served as publicity and 
publications director, also direct- 
ing sales campaigns and sales 
training for the Edison Hotpoint 
Company. He has resigned that 
affiliation to join the staff of the 
Hicks organization. 

He is widely known in the elec- 
trical and public utility fields and 
in advertising and publishing cir- 
cles as a writer and speaker on 
sales, advertising and publicity 
subjects. 

* *& & 

W. F. Rauber has been appoint- 
ed manager of sales of General 
Electric’s Outdoor and Station 
Equipment Section according to 
an announcement by R. F. Tinner- 
holm, manager of the Company’s 
Switchgear Division. Mr. Rauber 
has been associated with General 
Electric since 1923 when he enter- 
ed the Company’s “Test” Course 
following his graduation from 
Notre Dame University with an E. 
E. degree. He has been active in 
the company’s Switchgear business 
since 1924 when he was assigned 
to the sales department. He 
later became general assistant in 
the Power Circuit Breaker Sales 
Section. 
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NEW EQUIPMENT 

and MATERIALS 

New Instrument Publication 

A new General Electric publication. 
“Electric Instruments, Principles of 
Operation,” presents a concise dis- 
cussion of the characteristics of in- 
struments, what makes them operate, 
and the individual limitations of the 
various’ types. Designated GET- 
1173, it is available on request to 
the Company at Schenectady. 

The introduction to the publica- 
tion points out that the use of elec- 
tricity in manufacturing processes 
has become so general that the im- 
portant question of whether it is be- 
ing used in the most economical way 
is sometimes overlooked. Electric 
instruments are defined simply as 
the tools for obtaining essential in- 
formation about electric circuits. 
Thus, a study of their construction 
and application invariably points the 
way to lower costs and improved 
manufacturing methods, according to 
the publication. 

Convertible Panel Plan 

Electrical contractors engaged in 
commercial and industrial work, 
seeking additional business, are find- 
ing a great interest in the Multi- 
breaker Convertible Panel Plan. The 
plan provides for the complete con- 
version of obsolete panelboards to 
circuit breakers with considerable 
increase in the number of circuits, as 
well as in the circuits and mains 
capacities. 

In some cases by the reported 

i 

Radleoosecortevocereerecennpnearerner—sstownnereeseed 

ELECTRICAL SOUTH for OCTOBER, 1943 

| 
cd 

Syqaure D Company’s field engineers, 
the capacity of existing panelboards 
has been increased as much as 400% 
but the average increase is between 
50% and 100%. Besides utilizing 
the installed box and conduit, thus 
reducing the use of critical mate- 
rials, labor costs and change-over 
time, such installations drastically 
reduce the heating which accompan- 
ies overloading and the resultant 
waste of power. 

Under the Square D plan, the con- 
version is relatively simple. The 
old trim and interior are removed 
from the box and the existing wir- 
ing pulled out if it cannot be util- 
ized. By employing thin-wall wire. 
the existing conduit may be wholly 
or: partially used. The ingeniously 
designed trim completes the new in- 
stallation, as illustrated in the ac- 
companying photograph. 

For complete details address 
Square D Company, 6060 Rivard 
Street, Detroit 11, Michigan. 

Ampac “400” Welder 

A new tool for heavy industry, the 
Ampac “400’’ welder, has been intro- 
duced by Allis-Chalmers Mfg. Co.. 
Milwaukee, Wisconsin. The 400- 
ampere size of the welder was chosen 
as ideal after an extensive investiga- 
tion of the average industrial weld- 
ing shop’s wartime needs. 

Designed from the ground up as 
an exceptionally sturdy, self-cooled 
unit, the new welder will handle 1/4 
inch electrodes on the basis of 24- 
hour-a-day continuous operation, and 
ample capacity is provided for rods 
up to 3/8 inch size when needed. 
The unit is also adaptable for auto- 
matic welding. A range of 50 to 500 
amperes is covered by the Ampac 
“400,” with power factor connection 
available if desired. The ‘400" 
uses the same basic electric circuit 
as the versatile Ampac ‘‘200” welder. 

Outstanding features of _ the 
Ampac ‘400” are low idling 108s, 
high power factor, and extremely 
high efficiency and excellent welding 
characteristics over entire range. 
Temperature rise and voltage break- 
down tests exceed all NEMA require- 
ments. The new welder requires 
only eight turns of the control 
handle to cover its entire range. Fur 
ther information can be obtained 
from the manufacturer. 
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WARTIME HELP FOR 

FRIGIDAIRE DEALERS 

New General Motors Motion Picture 

“How to Get the Most out of 

Your Refrigerator” 

Because of the keen interest shown 
in the information provided in Frigid- 
aire’s WARTIME SUGGESTIONS booklet 
and advertising, General Motors has 
made available a talking picture which 
dramatizes the technique of carrying 
out many tips on refrigerator care, 
food storage and food preparation. 

Requests for more than 6,000,000 
copies of the WARTIME SUGGESTIONS 
booklet are ample testimony that this 
story is of genuine interest to home- 
makers. Now dramatized in motion 
picture form, it’s another means of 
helping Frigidaire dealers to build good 
will in their communities. Equally im- 
portant, it’s an added way of keeping 
their names before postwar prospects. 

Authentic information 

This instructive film is based on mate- 
tial furnished by editors of leading 
women’s service magazines and re- 
viewed by government authorities... 
and was prepared under the technical 
direction of Frigidaire’s Home Econ- 
omists and Service Specialists. Closeups 
show what to put in a refrigerator and 
what to leave out. How best to store 
different kinds of foods. Meat-keeping 
suggestions, Ways to combat food 
waste, Wartime recipes, Meeting ser- 
vice problems. And many other prac- 
tical suggestions. 

How dealers benefit 
Since the information given in this film 
is of such vital interest to every house- 
wife as well as to Home Economists 
and Home Economics Students, Frigid- 
aire dealers have been quick to grasp 

this new opportunity to render a gen- 
uinely helpful service. Many who have 
suitable facilities are arranging for spe- 
cial showings. Others are making the 
film available for showings by a wide 
variety of interested groups— Home 
Economists’ Instruction Classes and 
Cooking Schools, Women’s Clubs, Red 
Cross Units, Civilian Defense Organi- 
zations, Parent-Teachers’ Associations, 
and many others. 

FREE booklet for film audiences 
To provide film audien- 
ces with an ideal printed 
record of what they saw 
in the motion picture, 
copies of Frigidaire’s pop- 
ular 36-page WARTIME 
SUGGESTIONS bookletare 
available without charge 
for distribution at film 
showings. 

FILM FACTS 
A 16-mm. sound motion picture, 30 
minutes in length 

A visual “Wartime Refrigeration 
Cooking School” 

Designed for showing to such 
groups as: 
Home Economists’ Instruction Classes 

and Cooking Schools 
Women’s Clubs Red Cross Units 

Civilian Defense Meetings 
High School and College 
Home Economics Classes 

Parent-Teachers’ and 4-HClub Meetings 
Contains no advertising 
Offered free—no rental charge 
NOTE: Inquiries regarding booking 
of this film should be addressed to 
Department of Public Relations, 
General Motors Corporation, 1775 
Broadway, New York City, or 405 
Montgomery Street, San Francisco. 

Bonds for Victory 

Listen to GENERAL MOTORS SYMPHONY OF THE AIR; Sunday afternoons, NBC Network 

FRIGIDAIRE Division of GENERAL MOTORS 
Peacetime Builders of Home Appliances, Commercial Refrigeration, Air Conditioners 

For Excellence 

in War Production 
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Home Model Dehydrator 

Murray Home Model Dehydrators, 
built by Metropolitan Device Corpor- 
ation, Brooklyn, New York, are the 
result of nearly two years of study 
and experience in building such de- 
vices, many of which are now in suc- 
cessful operation throughout the 
ccuntry. Incorporated in the Model 
S are all the refinements that exper- 
ience has shown necessary for all 
fruits and vegetables. 

This model has been fully tested 
and approved by the U. S. Department 
of Agriculture, Beltsville, Md. and 
also by Massachusetts State College, 
Amherst, Mass. It is an approved 
model of the War Production Board. 

The cabinet size, approximately 28 
inches long by 13 inches wide and 
14 inches high, means it can easily 
be placed on the ordinary kitchen 
table without disturbing the usual 
day’s work. The unit can be plug- 
ged into any convenient a-c outlet. 
Its weight is only 34 lbs., when 
empty, so it can be easily moved 
about or put in an out-of-the-way 
place. Convenient hand grips are 
provided. 

The Murray Dehydrator has a sub- 
stantial motor for driving the fan 
which circulates the air many times 
over the drying food. The manner 
of arranging the trays, and the me- 
thod of obtaining recirculation, are 
among the unique features. 

Portable Fluorescent Unit 

The fluorescent extension cord 
unit with a multiplicity of uses, de- 
signated as ‘‘P-7’’, has now been 
streamlined by Sylvania design engi- 
neers. 

Changes in design permit light- 
ning fast lamp change; ends have 
been rounded; rigid hanging hook is 
riveted to the end cap; the white 
Miracoat (U. S. Trademark) reflec- 
tor provides maximum efficiency 
light output while the rugged French 
gray grill of the lamp guard and 
end cap assures a good serviceable 
finish to withstand the rough service 
to which this little unit is ideally 
adapted. 

P-7 utilizes the small 6-watt 
fluorescent lamp which provides a 
very adequate amount of cool, glare- 
free illumination in those tight, 
hard-to-get-at places and the char- 
acteristic cool operation of the 
fluorescent lamp eliminates all the 
discomfort which may be met when 
a hot incandescent light source is 
used. 

The reflector shields the light 
source from the user and eliminates 
the danger of eye fatigue. A pro- 
tecting grill prevents lamp and socket 
breakage. The small manual start- 
ing switch, rubber-covered cord, re- 
motely mounted ballast, and light 
weight of the unit are all additional 
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features to assure long life and ey. tr 
cellent performance under the mos ? 
difficult operating conditions. & 

The overall length (of unit) iE 
10%”; overall width, 1 3/16”; over § 
all height, 1 7/8”; and average § ey 
weight, 2% lIbs., including ballast. ¥ yj; 
Operating voltage: 110-125 volts—f in 
60 cycle—AC only. Total wattage F er 
including lamps and auxiliary — § 
watts. The extension light is sold § lis 
complete with 12 feet of two-wire B in 
cord. G] 

in; 

Electric Primer on Radio ae 
co 

A 68-page primer intended to help 
the beginner understand the funda- § se, 
mentals of radio has been produced § q , 
by the General Electric Electronics § qjt 
Department. The book is the out-§ se; 
growth of a training course in radio § eg 

* i prepared for people employed in non- § pj; 
technical positions in the radio in-§ fja 
dustry. The scope of the material § ab 
is broad, with mathematical and 
eugineering treatment on fundamen 
tal theory held to a minimum 
Hence, the point of view of the pracy 
tical serviceman has been adopted ra-} pre 
ther than that of the advanced engi) p, 
neer. ay 

Copies may be obtained from thr dut 
Advertising Division, Electronics De) tio, 
partment, General Electric ( Bind 
Bridgeport, Conn., for 25 cents 1 , 
coin. ? cor 

pan 
Westinghouse Buying Data vit 

New simplified buying data ae 
bound and loose-leaf form for quick ( 
er selection, easier ordering ap nize 
quicker delivery, is announced } Beast 
Westinghouse Electric and Manufac © mot 
turing Company. Buyers of mol ing 
and control may secure copies fro! Bliqu 
the company’s district offices only- 
no mailings from the Westinghou) 
Headquarters at East Pittsburgh. 

Bound books contain prices, dime! 
sions, application data and descrip | 
tions. The 180-page “Motor Buyiiy = 
Data” covers popular types and fa 
ings of motors (up to 100 hp), 8% 

motors, and M-G sets. “Control Buy | 
ing Data” (276 pages) lists a wi! 
variety of controls and accessories f0' 
d-c, single-phase, squirrel cage 4" 
wound rotor motors. 

For the use of large-scale PUR, 
chasers, the motor and control 100s 
leaf book contains complete producy | 



listings, plus information on special 
features required for specific indus- 
tries. Pricing data is always kept up 
to date by the issuance of new price 
supplements. 

Arranged to fit buyers’ needs and 
eliminate selection errors, the new 
books include only pertinent buying 
data. Special features are the new 
index system for quick product se- 
lection, and the directory of standard 

> equipment designed to eliminate need 
for specially built motors and con- 

fe and ex-) trol. 
ts 

r the most | 

oO ‘ ‘Insulation Catalog 

16”; over- A new 60-page catalog covering the 
d average) entire line of G. E. insulating mate- 
ng ballast ' rials is announced by the resin and 
25 volts— insulation materials division of Gen- 
al wattage era] Electric’s appliance and mer- 
liary — §§ chandising department. The catalog 
tht is sold § lists and describes hundreds of items 
f two-wire § including varnished cloths, varnishes, 

Glyptals, tapes, cords, cotton sleev- 
ing, varnished tubings, mica, wedges, 

dio soldering materials, cements and 
compounds. 

led to help Tab sheets separate the catalog 
the funda- § sections, each of which is devoted to 
1 produced § a different type of material. In ad- 
Electronics § dition to a general index, there is a 
is the out-§ separate index for each section print- 
se in radio} ed on the section tabs. A plastic 
yed in n0l-§ binding permits the catalog to lie 
> radio in-§ flat when opened. Copies are avail- 
e material ® able on request. 
atical and 
fundamen 
minimum |) All-Purpose Motor 

yf the pra Following months of research and 
adopted TF practical operation in the field, 
unced elf” Feirbanks-Morse has now announced 

; a new type, all-purpose, continuous- 
d from th) gut Re aes : “ ics Dell uty, polyphase squirrel-cage induc- 
a |tion motor for use in all kinds of 
ctri¢ *@ industry. 
5 cents "3 This new motor is “protection- 

peered” and according to the com- 
pany, embodies many special and 

Data vital features that will be viewed 
| With extreme interest by , 5 data im i yy motor users 

., © everywhere. 
1 for quici® C - : ering eile onstructed with the widely recog- 
caamaaiill ‘nized and exclusive centrifugally- 
i Manutte 4 cast F-M Copperspun Rotor, this new 
: of mot motor is fully protected against fly- 
‘opies fret )ing chips, falling particles, dripping 
; ‘liquids, and o i nic ices onh-i ther industrial motor 
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Section M1032-16 
Appliance and Merchandise Dept. 
General Electric Company 
Bridgeport, Conn. 

Please mail me your new Insulating 
Materials Catalog. 

ELECTRICAL 

APPARATUS 

For Uninterrupted 

War Production 

xk 

Keeping electrical apparatus on 
the job for uninterrupted war 
production is largely a matter 
of protecting the equipment 
with the right insulating mate- 
rials. The What, Where, When 
and Why of electrical insula- 
tion is contained in this new 
G-E catalog. A sample page is 
reproduced to give you an idea 
of the kind of data that is avail- 
able on characteristics and ap- 

plications, 

As a guide in selecting the 
right insulating material for 
every job, this new catalog will 
prove invaluable. You can 
gauge its completeness by 
checking the index page re- 
produced on the left. 

G-E offers a complete line of 
insulating materials. 

Mail the coupon for your copy. 

ee ee ee 
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WIRING FOR LIGHT 

... FOR WORK 

The photograph above shows an inter - 
esting new use of No. 2100 PLUGMOLD 
as a wiring system for fluorescent lighting. 
The rigidity of No. 2100 made it possible 
to span factory beams and to suspend the 
fluorescent units from the channel itself. 
Wiremold polarized outlets No. 2127 P, 
spaced on approximately 10 foot centers, 
provide for easy disconnection of indivi- 
dual units for maintenance. By means of 
this polarized receptacle it is possible to 
satisfactorily ground the fluorescent units. 

AID 

Wiremold Engineers . . . and Wiremold 
Contractors and users... are accumulating 
a wealth of ideas in application that will 
help industry save time and money in re- 
converting to civilian production. 

Keep abreast of what Wiremold can do 
for you today and its potentialities for to- 
morrow. Be sure your name is on our list 
to receive new bulletins and data sheets 
now available or to be issued shortly. 

Conforms to Federal Specification W-R- 32. 
Listed by U. L. Immediately available on suitable 
priority. The Wiremold Company. Hartford 10, 
Connecticut. 

WirEMoOLD 

CAN HELP YOU PRODUCE FOR WAR... 
AND PLAN FOR PEACE! 

hazards. The ball bearings sealed 
in cartridge-type housings minimize 
expensive shut-downs due to bear- 
ing failures. Cross-flow ventilation, 
a feature in frames 224 to 365 in- 
clusive, is obtained through protected 
inlets and exhausts at each end of 
the motor — resulting in uniform 
cooling and the elimination of hot 
spots. 

Regardless of the position of the 
motor, complete safety for the oper- 
ator is assured because there are no 
moving external parts. The frame 
is cast in one piece with rib sections 
to give added strength without in- 
crease in weight. 

The new motor also incorporates 
an innovation in conduit boxes. 
Where space is limited, the conduit 
can be brought up between the motor 
feet to the tapped hole in the motor 
frame and the conduit box cover 
assembled flush with the frame. The 
external box is then discarded. 
When the conventional conduit box 
is used it can be mounted in any 
one of four positions. 

It is rated 40°C and designed to 
carry 115% load continuously with- 
out injurious heating (1.15% serv- 
ice factor). 

Complete information 
demonstration can be obtained by 
getting in touch with your local 
‘airbanks-Morse representative or by 
writing to Fairbanks, Morse & Co., 
Chicago, Ill. for Bulletin No. 1160 
which features this new F-M motor. 

and motor 

Silex Two-Cupper 

Rationing has taught American 
housewives the many advantages of 
brewing coffee in small quantities— 
and not least of these benefits is that 
coffee is served fresh for everyone at 
its flavor peak. So retailers can ex- 
pect the demand for small and med- 
ium size coffee makers to continue 
long after rationing is but a memory. 
Ideal for small and large families 
isthe Silex-2-Cupper model illus- 
trated. 

The Silex Company is stressing in 
their advertising that even large 
families have many occasions when 
only one or two cups of coffee are 
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wanted and if a small coffee maker 
is not available the only alternative | 
is reheated coffee and the resulting | 
rancid flavor. The 2-Cupper drip | 
model serves up the coffee ‘fresh ag | 
a daisy’ for every member of the k 
family, every time, says the con- 
pany. 

Electronic Control Unit 

Thordarson Electric Manufactur. 
ing Company, of Chicago, are offer. 
in ‘“‘Flashtron’’, an electronic pack- 
age unit, as the means of bringing 
about greatly improved performance 
in many types of automatic contro! 
setups. Flashtron is not, in itself, 
a control] ‘‘system’’. 
ally the electronic ‘‘heart’’ or nerve 
center which makes it practicable to 
closely approach zero tolerance in 
regulating variables occurring in in- 

But it is liter- ; 

dustrial processes, for instance pres- | 
sure, temperature, liquid level, flow, | 
speed, motion, voltage, air fuel rela- 
tion, specific gravity, gas analysis, to 
name a few. 

The Flashtron may be considered | 
a sort of “‘buffer’’ control element | 
operating between the primary sen- | 
sitive element and the power oper-/ 
ating (in many cases the final) | 
control element. It requires negli- 
ible power for actuation and fur- 
nishes the power necessary for ac- 
tuation of power operating elements 
lt allows the energizing of these 
power control elements without nec-/ 
essitating the use of the slower act- 
ing and less dependabie types 0! 
primary control elements which 
would otherwise be required in many 
applications. 

As may be imagined, Flashtro 
can be operated from super sensitiv 
primary actuating elements of mab) | 
types and its output circuits accom 
modate the alternate energizing « 
loads within the range of the instrv: 
ment which may be connected to ii 
These might be motors for valve col 
trol, blower fans, or other moti 
driven power control elements, 0 
still other types of electrical lati) 
such as heating elements. 

One of the two output circuits “f 
always energized but both cannot!) 
energized simultaneously with cory 
tactor type actuating devices. Its 
dual circuit output energizing syst! 
is especially suitable for the contt 
of proportioning or positioning 
trol elements such as valves oper! 
ing from reversible motor drives 
Since one or the other circuits m™ 
be in operation at any given instal! 
the valve will be constantly reset ! q 
the desired position in exact * 
sponse to the performance of ti 
primary sensitive element which "§ 

actuating the Flashtron unit. Whik® 
the Flashtron cannot compensate ; 
correct for lag in any of the othe 
control elements in the system *% 
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which it is used, it does not in any 
way limit the full utilization of the 
performance of any of these other 

elements. One of its greatest ad- 
vantages accrues from its high speed 
operation and its immediate response 
te sensitive actuation. 

The Thordarson Flashtron is 
housed in an all-steel box of stream- 
line appearance and provisions have 
been made for the easy connection of 
a 115 volt 60 cycle AC power line, 
the actuating circuit and the two 
control sections. It is light in 
weight, only 11%” x 7-1/8” x 
3-5/8” in size, and lengs itself read- 
ily to almost any physical setup of a 
control system. 

Aircraft Contactor 

The Square D Company, through 
its Industrial Controller Division in 
Milwaukee, announces a new 25 am- 
pere, Type B2A aircraft contactor 
manufactured to meet Army Air 
Forces specification No. 94-32185D. 
This new 25 ampere device is now 
available in the Class 9350 aircraft 
contactor line which previously in- 

100 and cluded 50, 200 
sizes 

ampere 

B2A contactors may be used for 
remote control, starting and stopping 
of D. C. motors, or as relays in gun 
fire, lighting, or communication cir- 
cuits. Simplicity of design and heavy 
duty contact capacity assure depend- 
able performance under severe flight 
conditions. 

Class 9350 Type B2A contactors 
weigh only seven ounces and are 
rated 25 amperes continuous duty for 
potentials up to 29 volts D. C. The 
contactors will operate successfully 
under acceleration forces up to 10G 
or vibration conditions as severe @s 
55 cycles per second at 1/1 6” excur- 
sion. They are suitable for opera- 
tion through a temperature range of 
-65° Fahrenheit to +160° Fahrenheit 
and are not damaged when exposed 
to temperatures of -75°F. to +200°F. 

Complete details concerning all 
Square D contactors, as well as other 
aircraft devices, are included in a 
recent issue of the ‘‘Air-Line’’—avail- 
able by writing the Square D Com- 
pany, 4041 N. Richards Street, Mil- 
waukee 12, Wisconsin. 

Build a List of POST-WAR 

SALES OPPORTUNITIES 

ee, EXha 

TWIN UNIT FAN 
where limited headroom or vertical 
wall space does not 
adequate sized single unit Coolair Fan. 

ust FANS 

and BLOWERS 

EGIN TO MAKE A LIST... 

of post-war prospects for Coolair Fans. 

Hundreds of plants in your territory are 

now making plans for the change-over to 

peace-time production and the end of the 

war will rush these plans into action. 

Contact the executives and engineers in 

charge of these post-war projects. Many 

of them will be glad to check with you 

their probable needs for ventilating and 

lowering uncomfortably high temperatures 

in workrooms and processing spaces in 

their plants. 

It’s a good bet that you will quickly cash 

in on the investment of your time from 

orders for immediate delivery. Coolair Fans 

can be sold under CMP Regulation 5 or 

if the order exceeds the limit of expend- 

iture authorized by this regulation, you can 

help your customers prepare and file form 

PD-1A with the nearest WPB 

Field Office for quick action. 

PROMPT SHIPMENT... 

can be made on many types and 

sizes of Coolair Fans on orders bear- 

ing a rating of AA-5 or better. 

: Widely used 

it use of 

AMERICAN COOLAIR corporaTION 

3604 Mayflower Street 

ELECTRICAL SOUTH for OCTOBER, 1943 

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

SWEET’S CATALOG A.S.H.V.E. GUIDE 

ELECTRICAL BUYER’S REFERENCE 

Jacksonville, Florida 



bends in tubing, conduit 
or pipe, without wrink- 
les, kinks, or serious dis- 
tortion is a simple task 
with Greenlee Hand 
Benders. They form neat 
bends for sharp nooks 
and corners... eliminate 
manufactured bends and 
fittings +.» Save up to 
75% in time and material 
on many jobs. Special 
clamping device prevents 
slipping . . . stops kinks. 

Forming small-radius * 
NEAT BENDS ENHANCE 
APPEARANCE OF JOB! 
Shown above is a series of 
bends in thin-wall conduit 
made with a Greenlee No 
764 Bender. These smooth, 
small-radius bends elimi- 
nate fittings and provide a 
finished appearance to the 
job. On this high-produc- 
tion machine, fittings were 
used only at the end con- 
nections. 

Available to essential users, Model No. 761 bends 
pipe and rigid conduit (IPS); No. 763 handles steel, 
copper, brass, and aluminum tubing; No. 764 for 
thin-wall conduit (EMT). Write for more informa- 
tion—ask for new circular S-120. 

COMPLETE LINE OF BENDERS 

For any bending job 
there is a Greenlee 
Bender, including 
powerful hydraulic 
benders for conduit 
pipe and tubing from 
114” to 414” size. They 
are easily operated by 
one man and are com- 
pactly built into one 
unit. They save the 
cost of many manufac- 
tured bends. Portable, 
they are easily carried 
to the job and set up. 

HYDRAULIC PIPE PUSHERS 

Here is another Green- 
lee tool that saves hours 
of work and conserves 
manpower. When in- 
stalling iron pipe or 
concrete duct under- 
ground, use a Greenlee 
Hydraulic Pipe Pusher. 
It’s the only fast, easy 
method of installing 
pipe without tunneling, 
without digging or 
backfilling long tren- 
ches, without cutting 
porgenens or tearing up 
road beds. 
As shown at right, o o—_ 
a short trench is ne 
ed to accommodate 
pusher and pipe. One man can operate. Here, 
with a Greenlee No. 790 Pusher, 4” pipe was push- 
ed a distance of 55 feet under the double, main-line 
tracks of railroad. Thru pipe main power lines 
were laid between two buildings. On jobs like 

these, the savings pay for a 
Greenlee Pusher on the first or 
second job. For more informa- 
tion, ask for Bulletin No. S-117. 

jreentee 
- TOOL Co.= > 

1770 COLUMBIA AVE., ROCKFORD, ILL. 
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Radiant Heater and Resistor 

Techtmann Industries, Inc., Mil- 
waukee, Wis., announce the develop- 
ment of the new Regan Radiant 
Heater and Resistor, which has 
proved through actual installations 
at large plants’ thet its core will 
not deteriorate at temperature up to 
100 degrees Fahrenheit. 

Designed for use in 
ovens, electric furnaces —- wherever 
high temperature radiant heat is 
required—the Regan Radiant Heater 
also serves as a resistor. The ele- 
ment consists of a helical coil of 
nickel chromium wire wound spir- 
ally around the refractory core. The 
binding posts and straps are of monel 
metal or nickel chrome, depending 
upon the users specifications. 

annealing 

Electric Instrument 

Operating Principles 

(Continued from page 34) 

take into account the lowered volt- 
age of the power transformer 
caused by the load imposed by the 
voltmeter. 

With this in mind, we should 
consider the effects which occur 
when ammeters are connected in 
circuits. When the circuit is of 
reasonably high voltage, so that 
the 50 or 100 or 200 millivolts rep- 
resenting the drop across the am- 
meter shunt are an inconsequen- 
tial portion of the total line volt- 
age, introduction of a d-c ammet- 
er will have only a negligible ef- 
fect. For example, if we wish to 
measure the current in a 150-volt, 
0.3-ohm circuit, as shown in Fig. 
6, we might connect a 500-ampere 
d-c ammeter in the line as shown. 
Before the ammeter was inserted 
in the circuit, the line current was 
150/0.300 or 500 amperes. If the 
500-ampere shunt was rated 200 
niilli-volts at full load, this would 
mean that its resistance is 0.2/500 
or 0.0004 ohm (neglecting shunt- 
terminal resistance). When the 
shunt is inserted in the circuit, the 
current which will flow is reduced 
to 150/0.3004 or 499.3 amperes. This 
is sufficiently close to the true 
value so that the effect of the in- 
troduction of the ammeter shunt 

———— 

200mv millivoltmeter 

0.0122 

Fig.7 

can be disregarded. 
On the other hand, suppose we 

have a 6-volt source, such as 3 
storage battery furnishing cur- 
rent to a resistance of 0.012 ohm, 
as shown in Fig. 7. Without any | 
ammeter shunt in the circuit, the | 
line current is 6/0.012=500 an- 
peres. With the ammeter shunt in 
the circuit, the current is altered 
to 6/(0.012+0.0004) =403.2 amper- | 
es. This value, as indicated by the 
ammeter, compared with the orig- 
inal value of 500 ampers, is suf- | ‘ 
ficiently in error to warrant con- f 
sideration. In such cases, the re- 

k 

EK 

PRL er: 

sistance of the leads used to con- 
nect the shunt in the circuit must 
also be considered. 

(To be Continwed) 
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' Instantaneous Starting 

A four-page folder is now avail- 
able from The Fostoria Pressed Steel 
Corp., Fostoria, Ohio, describing 
Fostoria Model MF-240-N. This 
fluorescent fixture model is recom- 
mended by Fostoria for installations 

} where instantaneous fluorescent 
) starting is desired. Advantages 
* claimed for this unit in the booklet 

are that it makes possible elimination 
of starting switches, average lumen 
output, low voltage operation, and 
satisfactory lamp life. 

The MF-240-N is designed to ac- 

roltmeter 

ppose we commodate two 40 watt fluorescent 
uch as a lamps on 5” centers. It is con- 
ing cur- structed with a V shaped wiring 
.012 ohm, channel welded to the socket outlet 
thout any boxes on both ends. 
reuit, the | Ease of maintenance is one of 
=500 am- | the outstanding features claimed for 
- shunt in | this model. The reflectors are re- 
is altered ; movable from the top without turn- t 
3.2 amper- j ing off the current or removing . $ 
ted by the ' the lamps. By simply loosening two i Na ae 

“ wing nuts, the reflector can be lift- . \ Pe 
the orig- | ed from the wiring channel, exposing ¥ 

rs, is suf- : to full view all wiring connections. 
rrant con- § 
Ss, the re- ff 
ed to cor- § Fan Service 

rcuit must | Specialization 

A few of the many G-E fittings available 

1) (Continued from page 15) 

; facturer. But we save time, and ¢ 
: with our backlog of orders that is +” 
E ) important. Many parts we are un- 

© able to duplicate in our shop, how- 
e ever, and therefore must order 

tic and wait for them.” 
Camp’s well-equipped shop con- 

— tains testing equipment similar to F L E C T My | C A L FI T T | N G S 
that used in the Hunter factory, 

| be our : and when a fan leaves the shop it 

ee 1g fronts | has a contented hum and is i . 4 W « Wi * 
© fect working suites Handling or artime ring ‘e! 

aaa orders on a factory contract, this 

did ‘high type of service is demanded All of the electrical fittings needed on wartime wiring jobs can be 
S—_- —and provided. ; found in the high quality General Electric line.* There are over 

cape many fans and venti- 450 different items available—all of them particularly suited for 
8 are received from individ- today’s needs. 

: uals, a big part of Camp’s business 
sis obtained through utilities. Par- 
‘ticularly, much business is receiv- 
ed from power plants and other 
utilities in Missouri, Louisiana, 

For instance, there are fittings for BraidX, the non-metallic 
sheathed cable being used in factories and in war housing; there 
are connectors for factory bus drop cable; there are fittings for use 
with service entrance cable; and there are fittings for basket weave edi 

rest Of B Alabama, West Texas and Iowa shielded cables and other cables. There are fittings for all raceways 

efficient | Camp reports. , such as rigid conduit, thin-wall conduit, etc. 

0 stop af While Camp is concerned pri- For further information, see the nearest G-E Merchandise Dis- 
| ™arily with fan and ventilator re- tributor or write to Section C-1032-16, Appliance and Merchandise 
pairs, he maintains a well-equip- Department, General Electric Co., Bridgeport, Conn. 

ped radio repair department di- 

veep uth Mergen geere By *In keeping with WPB cadmium limitations, 
G-E fittings have bonderized non-metallic finish 

ness for more than 20 years. 
Sparks started the first exclus- 

ox ive radio repair shop in Memphis,” 
Camp adds. 

GENERAL (%) ELECTRIC 
TONED Other profitable sidelines for 
Teme Camp include repairing and serv- 
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Why dig 

through a 

PILE 

of Catalogs? 

4 . 

f <a —— el en 

Find the Fitting you need— fF 

quickly—in the COMPLETE lin: 

If you have a Penn-Union Catalog, ti 
you can instantly find practically | 
every good type of conductor fitting. F 
These few can only suggest the 
variety: | 

: Universal 
Clamps to take 

, a large range of 
<9 conductor sizes; 

with 1, 2, 3, 4 
or more bolts. 

L-M Elbows, with compression 
units giving a dependable grip on 
both conductors. Also Straight 
Connectors and Tees with same 
contact units. 

Bus Bar Clamps for in- 
stallation without drill- 
ing bus. Single and 
multiple. Also bus sup- ¢ 
ports — various types. 

Clamp Type Straight 
Connectors and Re- F 
ducers, Elbows, Tees, 
Terminals, Stud Con- 
nectors, etc, 

Jack-Knife connectors 
for simple and easy dis- 
connection of motor 
leads, etc. Spring ac- 
tion — self locking. 

Vi-Tite Terminals for 
quick installation and 
easy taping. Also sleeve 
type terminals, screw 
type, shrink fit, etc. etc. 

——— SS 
. ah Splicing Sleeves, Figure 8 and Oval, seam- 

less tubing—also split tinned sleeves. High § 
conductivity copper; close dimensions. 

L. MORRIS LANDERS 
309 WALTON BUILDING 

ATLANTA, GA. 
WALTER J. HUEMMER 

DALLAS TRANSFER & TERMINAL 
WAREHOUSE BLDG. 

DALLAS, TEXAS 
PENN*UNION ELECTRIC CORPORATION, 

ERIE, PA. 

PENN- 

UNION 

Conductor Fittings 

icing of refrigerators and all 
types of household electrical ap- 
pliances. The company is authoriz- 
ed dealer and service shop for 
Premium vacuum cleaners. 

Camp, surprisingly youthful in 
appearance, obtained his import- 
ant connections with the Century 
Electric Co., in St. Louis, in 1933 
and then was transferred to the 
Hunter Fan & Ventilating Co. fac- 
tory at Fulton, N. Y., in 1938. At 
the Hunter factory he spent six 
months as a student and obtained 
the expert knowledge of Hunter 
fans that now is booming his busi- 
ness through the Hunter and Cen- 
tury contract. 

In 1939, he went to Memphis as 
Hunter service manager in the 
Memphis territory. He entered 
business for himself last January 
1. His long and excellent service 
record with Hunter earned him his 
present contract and made his 
business venture easier sailing 
from the start. There has been no 
idle time at Camp’s shop. He has 
all he can do. 

Lighting Progress 

By-Product of War 

(Continued from page 13) 

the walls, the surrounding work 
areas, and the critical work areas 
permits worker’s eyes to re-focus 
quicker in looking from one area 
to another. 

In plants, where the nature of 
the work requires both localized 
and general lighting equipment, 
installation and operating costs 
are usually lower as compared to 
complete general lighting installa- 
tions. Here is an example: to pro- 
vide illumination levels in a ma- 
chine shop where varying opera- 
tions require 100 to 200 foot- 
candles for work area surround- 
ings, where 58 machines, in addi- 
tion to tables and work benches 
are used, 94 general lighting units 
and 76 localized lighting units 
were required. 

Imagine attempting to obtain 
the 100 to 200 footcandle levels 
of lighting required for the criti- 
cal work areas by means of a gen- 
eral lighting system only. To pro- 
vide even a 100 footcandle level 
horizontally throughout the work 
area of this particular plant would 
have required 372 general lighting 
units. The equipment costs alone 
would be increased by over three 
times, in addition to multiplied 
maintenance problems. And, many 
critical work areas would still be 

ELECTRICAL SOUTH for OCTOBER, |” 

improperly lighted at 100 foot- 
candle levels. General lighting 
equipment in this example was 
determined as two-lamp 40-watt 
fluorescent units in both cases, | 

In drafting rooms where rela- | 
tively high intensities of glare 
free light are essential, the flu- 
orescent type lighting unit is often 
used. It often serves as a combina- 
tion unit, being mounted at a 
height to properly illuminate not 
only the drafting boards, but all 
parts of the room. 

The textile industry has also 
found the fluorescent unit advan- 
tageous, and here too it often 
serves as a combination localized 
and general lighting unit. Textile | 
operations require relatively high 
intensities of glareless light in ad- | 
dition to coolness of operation | 
which is provided by the fluores- i 
cent unit. ; 

There are many places in in- f 
dustry where localized fluorescent 
lighting units providing 50 to 100 f 
footcandles can be used in con § 
junction with general lighting. As- 
sembly and inspection operations 
are good examples, in which case | 
the units are mounted on tables © 
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a ELECTRIC WATER HEATERS 

ften | | ALTHOUGH WAR TIME CONSTRUCTED 

xtile | | THEY STILL GIVE THEIR USUAL EFFI- 

rat || CIENT, ECONOMICAL PERFORMANCE 

tion FY WITH THEIR LONG LIFE LOW WATTS 

} DENSITY HEATING UNIT, THEIR POSI- 

cent | | TIVE SNAP ACTION THERMOSTAT AND 

con || MOST EFFICIENT HEAT INSULATION 

Pa MANUFACTURED AND GUARANTEED BY 

ie |) AUTOMATIC ELECTRIC HEATER Co. 

pera | POTTSTOWN, PENNA. 

ITS SUBSTANTIAL 

Ward Leonard Pressed Steel Rheostats, 
properly installed and used, will outlast 
the machines they control. They are ab- 
solutely smooth in operation. They dissi- 

¥i pate heat from both sides. Contacts are 
solid metal ground for perfect fit. These 
are but a few of their many advantages. 
Bulletin 60 gives full particulars. Send 
for a copy. 

RELAYS + RESISTORS + RHEOSTATS 

Electric control @) devices since 1892. 

WARD LEONARD ELECTRIC CO., 37 South St., Mount Vernon, N. Y. 

TEST INSULATION THE MODERN, EASY WAY WITH A 

MODEL B-5 MEGOHMER 

No more tiresome cranking of a hand-driven generator . . . 
OUR NEW BATTERY-VIBRATOR TYPE INSULATION TESTERS OPERATE AT A 

STEADY TEST POTENTIAL OF 500 VOLTS DC 
available at the touch of a switch. Portable, entirely self-contained, direct reading in 
resistance and ohms for low resistance testing. Various new models and ranges. rite for nulleria Ne. 400. 

HERMAN H. STICHT COMPANY, INC. 

27 PARK PLACE NEW YORK. N.Y. 

C. B. ROGERS 

17 ah GR 

ELECTRICAL HEATING ENGINEER 
CHROMALOX 

ELECTRICAL HEATING UNITS 

and 

CHROMALOX 

EQUIPPED PRODUCTS 

ee ee) 
1000 PEACHTREE STREET 
ATLANTA, GEORGIA 
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easil¥ vat 

Call our nearest 
representative — or write 

ATLANTA, Ga.-C. 8. Rogers, 1000 Peachtree St DALLAS, Texos—L. R 
Ward, 403 Southland Bidg. Annex, RALEIGH, N C.-—W. R. Phillips 

EDWIN L. WIEGAND CO., 7600 Thomas Bivd., Pittsburgh8 Po 
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Meet All Government Requirements! 

Solder Joints are prohibited by government order 
wherever another product meeting electrical re- 
quirements can be used—IDEAL ‘“Wire-Nuts” are 
not prohibited—use no tin, lead or rubber as 
required for soldered joints. 
Safer—better electrically—stronger mechanically. 
Fully approved. Listed by Underwriters’ Labora- 
tories, Inc. Write for free samples. 

PLANT WIRING SIMPLIFIED 
IDEAL “Wire-Nuts” make all plant-wiring 
jobs easier—safer—faster. For new cir- 
cuits, changes, additions. 

Immediately Available 

PROMPT DELIVERY 

IDEAL Sycamore 
COMMUTATOR ORESSER 

1017 Pork ae 
Sales Offices in all Principal Cities 

Sycamore, Illinois 

UNIVERSAL PARALLEL 

TAP CONNECTOR 

Catalog Nos. 
2030 to 2042 

TO CONNECT TWO WIRES VARYING 
EITHER GREATLY OR SLIGHTLY IN SIZE, 

OR TWO OF THE SAME SIZE 

The tightening bolts exert an even 
pressure on both wires regardless of 
size. The clamping surface is large and 
covers a contact area several times 
greater than the cross-section area of 
the wire themselves. Locking feature 
insures a permanent connection. 

° WRITE FOR BULLETIN 15-A ° 

| KRUEGER & HUDEPOHL 

VINE AT THIRD-ES . CINCINNATI, OHIO 
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tions are being performed. All the 
rules for “balanced” lighting 
should be observed in making such 
installations. 

Maintenance should be an im- 
portant part of the recommenda- 
tion for any industrial lighting 
survey. In addition to regular 
cleaning of reflectors and lamps, 
it is also essential that work areas, 
including machines, benches, 
walls, etc., be cleaned or painted 
to aid proper light reflection. If 
maintenance is neglected, the in- 
dustrial may find the efficiency 
of the lighting system falling off 
as much as 25%, or even more. 

Technical High School 

Provides New Workers 

(Continued from page 11) 

function of transformers. They 
learn about the different types of 
utility-supplied current and the 
uses of each. In fact, the instruc- 
tion is so broad in its coverage 
that the trainee, who completes 
the full 3-year course, has, in nor- 
mal times, an excellent chance of 
securing employment as a “junior 
electrician” in any one of many 
electrical fields. Incidentally, 3- 
year students are required to take 
one semester of motor mainte- 
nance and repair. 

The School’s radio courses are 
just as comprehensive and work- 
shops and laboratories in use are 
well-equipped as are those provid- 
ed for the courses already describ- 
ed. 

For example, the Radio and 
Maintenance shop is equipped 
with a 35 ft. work-bench. On each 
side of the latter there are eight 
“work stations.” And each of these 
is furnished with identical equip- 
ment which includes a loud-speak- 
er, voltmeter, milliammeter and a 
duplex plug-in receptacle, supplied 
from a 110-volt circuit. 

Here trainees learn to construct, 
repair and maintain home, com- 
mercial and marine radio sets and 
other types of sound equipment, 
such as public address systems. 
Students have built and installed 
such systems in several Miami 
schools. In fact, the 2-way public 
address system now in use at this 
school was constructed and put 
into operation by Radio Course 
3rd-year trainees. 

Radio courses, incidentally, are 
so arranged that in their final 
year Repair-and-Maintenance 
students may specialize on “com- 
munication.” They thus prepare 
themselves for Government 2nd 

class radio-telephone licenses. 
War industry and armed ser- 

vices have drawn heavily on the 
teen-agers trained in the School’s 
various electrical- instruction 
courses. Most of the trainees who | 
have entered the armed services 
were under draft age, and “joined | 
up” by enlistment. Many have ob- = 
tained excellent ratings in the q 
Navy, Seabees and Coast Guard. FF 

Financially, these _ electrical 
courses—together with others— 
are supported by the Federal Of- 
fice of Education, the State of oils 
Florida and the County, in the ra- era 
tio of 50%, 25% and 25%, respect- | cle 
ively. The Federal Government al- | No. 
ready is drawing its dividends in = rie€ 
basicly-trained manpower. With | No. 
the coming of peace, the electrical | qua 
crafts in South Florida should be- | and 
gin to draw theirs, also. i No. 
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NORTH ARLINGTON, N. J Vy 

Pa: ‘Once 
(all or nothing) —- 

1 Main Switch 3-phase 4v\ 9 t's a 
120/208V with -— oe 

1—400 A. 3P. 3F. main switch | 4 
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Price $678, F.O.B. Dallas, Texas ae 
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411 S. Haskell St., Dallas, Tex = 

ELECTRICAL SOUTH for OCTOBER, !? 



a rv 

NTS 

Texas 

OS. 

Texas 
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~~ a Pedigree Insulating Varnish especially 
suited to every electrical use. These are a few 

of the most popular items: 
No. 30 Red Protective Sealer — protects underlying windings from 
oils, greases, gas, acid, alkali, and water. Assures complete cov- 
erage with a tough, flexible, heat resistant film. Also furnished in 
clear or black. 
No. 25 Black Air-Drying Varnish—very popular for all types of arma- 
ture and stator windings where baking ovens are not available. 
Dries in one hour. This varnish gives an acid and waterproof finish. 
No. 18 Clear Baking Varnish — Fast drying with excellent cementing 
qualities for deep or tightly wound coils. Has high dielectric strength 
and resists oils, acids, and water. 
No. 23 Black Quick Baking Varnish — Bakes out to a smooth, glossy 
finish. Highly resistant to water, acid, alkali. Stands up well under 
heat and will not throw. Suitable for various types of AC and DC 
windings. 
Manufactured by the P. D. George Co., St. Louis, Mo. 
For more complete information, see pages 12 and 13 of the IWI 
Blue Catalog. 

Distributed by 

INSULATION & WIRES, INCORPORATED 

2127 Pine Street, St. Louis, Missouri — ND WIRES 

C | Wy) | } nS J4 La / SS 
289 Simpson St., N. W., Atlanta, Georgia 

-— 
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There’s No Substitute 

for Quality 

filo 40 
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are designed and engineered for 

perfect fluorescent performance. 

Listed and approved by Underwriters’ 
Laboratories Inc., and Canadian 
Engineering Standards Assoc. 

Starters FS-2 and FS-4 certified 
by Electrical Testing Lab. Spec. 6. 

Certified to Fleur-O-Lier Standards 

Lloyd Products Company 

Providence 5, R. I. Gordon Avenue 

One “Quickie” Salvage Job Isn’t Enough . . . 

YOU'VE JUST BEGUN 

TO SCRAP 
“Once over lightly” doesn’t even begin to turn up the full scrap 
potential of the average industrial plant. Tremendous quantities 
have been either neglected or overlooked. 

It’s amazing what the second and third time around will yield 
when everybody is convinced that you mean business. Out they 
come—hidden tons of ancient parts and fittings, useless dies 
and jigs, everything from cotter pins to drill presses! 

Use It—Sell It—or Scrap It! 

Maybe you can’t use some good machinery — yet it hasn't 
reached the scrap stage. Okay — sell it. Usually somebody 
else is looking for that equipment. You'll get prices far better 
than those for scrap. And you'll do your Uncle Sam a good 
turn into the bargain. 

How to Sell Your Scrap 

If you have no regular scrap dealer, find one in tie classified 
Phone book. He’ll buy usable materials, too; or you can find 
a Used Equipment Dealer in the same place. 

Don’t expect your scrap heap to be a gold mine the dealer 
works under a price ceiling, the same as you do. But you will 
find there’s a million dollar feeling in the knowledge that 
— doing your part all the way. It’s 100% better than 

guilty sensation you get every time you pass some good metal you should have scrapped months ago! 

BUSINESS PRESS INDUSTRIAL 
SCRAP COMMITTEE 

Room 1261, 50 Rockefeller Plaza, N. Y. C. 

1] you have done @ successful salvage job at your plant, send 
details and pictures to this magazine. Send for booklet — 
Primer of Industrial Scrap.” 

tHe y2eok-r¢e2 MAKER” 

provides fully the comfort 

and ventilation so essential 

in army barracks, mess halls, 

hospitals, headquarters, 

theaters and other military 

buildings. Its fine design and 

sound construction meet the 

specifications drawn for 

army fans and it is particu- 

larly adaptable to the various types of installations 

found in army buildings. 

HY-DUTY BLOWERS 

Single Inlet-—Double Inlet. 400 

CFM to 12,500 CFM. 

Single Inlet Blower illus- 

trated at left is particularly 

adapted for ventilation of 

mess halls in military estab- 

lishments. 

1145 EAST 22ND STREET 
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BLOWER DIVISION 

SCHWITZER-CUMMINS COMPANY 

INDIANAPOLIS, U.S.A 



When 

“KNOW-HOW” 

is important 

The South’s largest general 
electrical contractor offers you the 
experience gained from millions of 
dollars worth of successfully com- 
pleted contracts for Army, Navy and 
civilian projects of all kinds in- 
cluding structural work and public 
utilities distribution systems. 

Full equipment and engineering 
staff available to service any contract, 
regardless of size. 

Miller Electric Company 

556 Riverside Ave. Jacksonville, Florida 
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Marine Electrical 

Specialties 

ll types of electrical 
specialties, boxes, cabinets, control panels, 
duct-work, etc., manufactured by an 
organization accustomed to meeting 
exacting Army and Navy specifications. 
Full engineering personnel and equip- 
ment for manufacture of special electrical 
items in addition to all standard articles. 

Write for information. 

Jacksonville Metal 

Manufacturing Company 

JACKSONVILLE, FLORIDA 

The Advertisers’ Index is published as a convenience, and not ag, 
part of the advertising contract. Every care will be taken to inde 
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When a 

A shipyard was ‘‘stumped”’ for a 
quantity of basket-weave electrical 
cable urgently needed to complete 
a group of tankers. Unless the cable 
could be delivered on the job within 
24 hours, construction schedules 
would bog down, launching dates 
would not be met. 

Feverish activity in the yard’s pur- 
chasing department failed to turn 
up a single foot of cable. One of 
their calls went out to GRAYBAR. 
But even GRAYBAR’S knowledge of 

ices? off 

“se 

IN OVER 80 

* MOBILIZING* 
MATERIALS 

No. 9 of a series of 
actual examples of 
GRAYBAR service, 
providing electrical 
materials to be in- 
stalled in ships, 
planes and other war 

products. 

cable manufacturers served only to 
verify that none of the missing “bas- 
ket-weave” was to be found in stock. 

Then Graybar ingenuity swung 
into action. A call to the GRAYBAR 
office in a neighboring city revealed 
that a shipyard there had received 
a shipment of cable of the type re- 
quired. Upon explanation of the 
urgent need, arrangements were 
made for this customer to “borrow” 
enough to meet the emergency. Be- 
fore the one-day deadline was up, the 

\aunching date hung by 

BASKET WEAVE CABLE... 

cable reached the job, and construc- 
tion proceeded according to plan. 

This is but a sample of GRAYBAR 
flexibility in furnishing electrical 
materials to be installed in ships, 
planes and ordnance ... production 
items as well as construction items. 
In your day-to-day purchases of 
electrical supplies, you’ll find 
GRAYBAR equally successful at ex- 
pediting delivery, at fitting in with 
your purchasing procedure, at sav- 
ing buying time all down the line. 
Why notcheck with GRAYBAR today? 

GraybaR 

PRINCIPAL CITIES 



TEXTOLITE SOCKETS 

Give Lasting Service 

These dependable Textolite sockets are ideal fof 
maintenance wiring and for new war-purpose wiring 
Their strength and excellent insulating qualities mak 
them suitable for use in factories, mills, warehouses 6 
in any location where conditions are severe. . 

These good-looking devices are 
ideal for surface wiring in war hous- 
ing and in war-purpose industrial | : 
buildings, warehouses, etc. Their | | The bodies of these sockets are “sealed in.” 
use saves time and materials. Knock- and shells are insulated and will not rust, corroé 
outs in the ends, sides and backs . ape 

flake or tarnish. There is no lining to char. of these devices enable them to be 
end-connected, side-connected (knob | threaded catch connection will hold the cap and sh 
and tube or cleat wiring) or back- wiatilie 5‘ l rardless of vibrati 
connected for concealed wiring ' SRPSENSE CHCRERRY COGSESIESS OF VIENEOM. 

These sockets are available in pull, push, key 
FOR FURTHER INFORMATIONabout G-E wiring devices, wires and 

cables and conduits, see the nearest G-E Merchandise Distributor keyless types. All have standard shadeholder thre 
or write to Section CDW-1032-16, Appliance and Merchandise ae ay be th 
Department, General Electric Company, Bridgeport, Conn. Caps may bet readed or pendant. 

G-E CONDUITS AND BUILDING WIRES 

There are G-E conduits and building wires for 
every purpose: White and Black rigid conduits, 
EMT, flexible conduit, Fiberduct and various 
building wires including Type SN small diameter 
thermo-plastic insulated. 
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