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WE FACE TOMORROW 

Quite a different World's Fair might have 
been constructed, in which we would have seen prisons, 
scaffolds, concentration camps, cannons, machine guns, 
defeated armies retiring with their debris of dead 
and wounded left on the field behind them, wrecked 
cities, schools perverted and debased, printing presses 
under th,e censor's lock and key, noble books on the hang 
man's pyre-everything, inf act, but freedom, everything 
but hope. 

Those who have planned and built the 
World's Fair, and those who now write about it have re 
jected this dismal picture. They would not say that a 
perfect conception either of today or of tomorrow has been 
turned into buildings, exhibits and pageants. But they have 
dared to look the present in the face and to gaze forward 
unflinchingly into the future. They have chosen to empha 
size the good that men have done and may do. Man, the 
builder, man the eternally hopeful, man the lover of jus 
tice and freedom-here he is, with the dust and shreds of 
the past about his feet but with the rich, eternal years 
ahead of him. 

When we think of the great issues of our day 
most of us must be profoundly stirred, as men have not 
been for generations. There are aspects of our life re 
flected in the Fair, which call for solemn dedication. But 
we can be gay, too. The world is young. Nightmares 
pass. There will be bright tomorrows. 

Reprinted by permission from an 
editorial in The New York Times. 



FOREWORD 
This little book describes the Westinghouse Building 

at the New York World's Fair, with its various exhib 
its. It is as brief as possible, to make it easier for you 
to remember. In it we touch at fundamentals, to help 
you understand and talk about them intelligently. 
The first exhibit we wish to speak of is yourself. You 

are on exhibition. Millions of people will throng our 
building. The impression of the Westinghouse Com 
pany they carry away will depend largely on you. We 
sometimes think that the impersonation of our Com 
pany at these World's Fair Expositions rates of equal 
importance to the exhibits themselves. Clearly, there 
fore, we must act the part. We must feel the dignity of 
our Company, but not at the expense of the greatest 
cordiality to our public, and the clearest evidence that 
we are enjoying it. People come to a World's Fair in a 
holiday spirit. They must be met in that spirit. No 
provocation can ever justify any sign from us of im 
patience or irritation. It does mean some self discip 
line, both in manner and appearance, to properly rep- 
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resent our Company. We would like to take off our 
coat on a hot day, but we don't do it; we keep our coat 
on. We can't represent the Westinghouse Company in 
shirt sleeves. And we would like to smoke a cigarette, 
but we wait till we are off duty. It is the natural, self 
imposed discipline that makes the best impression. 
We ask that an attitude of courtesy to all our neigh 

bor exhibitors be carefully maintained. We are one of 
four large electrical exhibitors, all of whom are trying 
to make our electrical center an attractive and success 
ful area. Each of us profits from its combined public 
appeal. One of these exhibitors is our: chief competitor, 
the General Electric Company. Everyone knows that 
we are competitors, but here we are neighbors, and the 
competitive spirit should not be evident. 

A word about meeting people when on duty. You 
look best when talking to someone; worst when unoc 
cupied. If the crowd mills by and no one talks with 
you, nor you with him, there's something the matter 
with you. People like to be noticed, but they hate to 
be bothered. They appreciate hospitality, but are shy 
when anyone tries to impose it. So the art lies in know 
ing how to start conversation naturally with strangers, 
and have them like it. It is a valuable experience, this 
learning how to meet all kinds of people. And then, 
to interest them, which requires knowledge-of your 
exhibit, of your Company, of the electrical industry, 
of this World's Fair, of anything that interests them. 
So learn all you can about a great many things. Ask 
questions. Keep asking. Someone on the force can tell 
you. And everyone wishes to help you. Learn all about 
the building, location of offices, telephones, toilets, the 
Lounge, fire extinguishers, every feature. 
A list of our exhibit personnel has been prepared for 

you. If a visitor inquires for a staff member who is not 
in sight and available, he should be personally con 
ducted through the entrance marked "Office," to the 
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Manager's reception room, and there he will be received 
by the hostess, or the person in charge. We should like 
to give this special greeting to all important visitors, 
but it must be tactfully suggested, and must be agree 
able to them. 
The Lounge at the top of the building is intended to 

be a useful feature. This will not be used by the gen 
eral public, but only by invitation. It will be used for 
discriminating entertainment. Visitors who go there 
should be personally conducted up the south stairway 
and should have staff attention from the hostess or 
others. 
A caution about personal telephone calls. It will not 

be practical for you to answer personal calls while on 
duty, except in a real emergency. Please have your 
friends understand this. We will make note of the call 
and give you the message when we can, or take a 
message for you. If possible, we will arrange for your 
call back when you are off duty. 
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THE BUILDING 

Study carefully these diagrams of the three floors, 
with the principal features marked: 
Note the horseshoe shape, with the high portions, 

the Hall of Power and the Hall of Electrical Living 
placed like exaggerated heel-calks at the front. W; 
think the tower which forms an axis to the electrical 
plaza and the circular form which provides a terminat 
ing court to the area, make our building a pleasing part 
of the electrical group. 
The building has a gross space of 42,221 square feet. 

Net exhibit space is 33,289 square feet. It is of steel 
superstructure, with wood framing and stucco exterior. 
It rests on spread footings. The ground below is all 
filled, mostly with ashes, to a depth of over fifty feet. 
Most of the Fair buildings required piling. We were· 
more fortunate. 
The public approaches our building from three di 

rections. Entrances cover every approach. There are 
five ways to enter the building. These entrances are 
arranged for maximum circulation of people. Attend 
an_ts can greatly assist this circulation by suggesting 
things to be seen, when people are looking around 
aimlessly, as World's Fair crowds do. It is one good 
way to start conversation. Get everyone possible to 
visit the Auditorium. Don't forget that everyone is 
foot-weary, and many days will be very warm. The 
air-conditioned Auditorium, with its comfortable seats 
and short interesting show, will be a welcome suggestion. 

SINGING TOWER OF LIGHT 

The engineer turns descriptive. He speaks of the 
Tower as "a pleasing effect by day, and by night a 
spectacle of architectural forms ever changing in 
mobile color lighting, combined with a water ballet 
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with smoke effects and fireworks, all automatically 
controlled and synchronized to the theme and move 
ments of symphonic music." 
The tower is 120 feet high. The six rings increase 

diameter from 16 feet to 40 feet. The fountain is op 
erated by one 40 HP and one 50 HP motor. The basin 
is 40 feet in diameter. A full description is available to 
you of the operation of tower lighting, water forms 
and music. We expect to run each evening a fifteen 
minute synchronized show at an hour to be established. 
The tower and fountain will however provide a con 
tinuous spectacle during all the evening hours of dark 
ness. In the daytime the fountain will be set water 
forms, with a background of music. 

TIME CAPSULE 

Burial of the Time Capsule at our building site in 
September, 1938, created such public interest that it 
will be outstanding as an exhibit. Visitors will wish 
to talk about it, and you must be informed. At our 
Fair office you can get a small book which tells the story. 
How was the Time Capsule made? What is in it? 

How do you know it will last 5,000 years? Who will 
know about it at that time? How will they find id 
These questions will be asked you. Know' the answers 
in advance. Let us impress upon you that this Time 
Capsule venture is not an advertising stunt in any 
sense of the word. It is a serious archeological under 
taking, attended with all the scientific and engineering 
care one would expect from the Westinghouse Com 
pany. In view of the public response, we concluded 
to delay its complete burial until the Fair is over, in 
the meantime arranging it as an exhibit so that visitors 
can look down and actually see it. 
The public looks down at the actual capsule, in 

tended to survive all existing visible handiwork of man. 
Above the ground is a replica of the Time Capsule, 
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cut away to show how we packed the contents. In the 
cases we exhibit a duplicate array of the contents. 
There are to be seen the actual books and other pub 
lications which were reduced to enduring microfilm 
record. And there are the microfilms to show how com 
pactly all this record can be preserved. There's a 
romance about it all that we know you will feel just 
as the public has felt it. 

HALL OF POWER 

The name of this hall expresses its theme. We show 
some of the uses of electric power made possible by our 
products. The examples of power application are em 
bellished with some decorative symbolism. The gover 
nor that swings over the platform emphasizes the con 
trol we must always possess over these great power 
forces. We are doing one thing that always heightens 
public interest in such exhibits. As far as possible we 
invite the public to do the operating. 
It takes a pretty well-informed man to talk about all 

these power uses, and about the industries represented. 
Never pretend to knowledge that you don't have. 
People will respect you if you honestly reply that you 
don't know, but that you will get hold of someone who 
does. Keep digging until you do know. Don't be afraid 
to ask questions. For your first aid, we make the 
following brief notes: 

Steel: 
Here we have the model of an actual manipulator 

table, such as is used in a steel blooming mill. It is 
operated by direct current supplied by our own motor .. 
generator set from the incoming A-C current. On the 
table, is an actual steel billet, moved forward, back 
ward and sideways and turned over by operating master 
switches on a control desk, which the public can work. 
Adjacent to the manipulator is the usual equipment 
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used in a regular installation, such as cranks, levers, 
racks and motor drives, with the required control. 
There are four 5 HP D-C motors, with necessary D-C 
brakes to control motion. Limits of travel of the billet 
are controlled by photoelectric equipment, which keeps 
the billet on the table. There are four standard mill 
type controllers, mounted in such manner that ~he 
public can observe the nerve center of a small section 
of an actual steel mill installation. 

On the back wall of this display are two large rotat 
ing gears which stop at intervals. In one gear a trans 
parency between the spokes shows a piec~ of West 
inghouse apparatus. In the other gear, which meshes 
with the first, is shown the application of this apparatus 
to the steel industry. As the gears revolve, other prod 
ucts and their application will be exposed. 

Textile: 
This exhibit is an operating loom (of Crompton & 

Knowles manufacture). It will actually weave seven 
ribbons simultaneously, with our name worked in. 
The public can see this weaving, and we hope _to find 
it practical to cut off and pass out as souvenirs the 
woven pieces bearing the legend "Westinghouse 
World's Fair 1939." The loom is driven by our 1 HP, 
220-volt, 3-phase, 60-cycle motor. 
On the back wall of this display are replicas of four 

cotton spindles of enlarged size. These spindles turn 
successively and intermittently, revealing in the lower 
half various motors used by the textile industry 
the loom motor, the spinning frame and the rayon 
motors and also certain controls. In the upper half 
of the;e spindles are transparencies showing the ap 
plication of these products. 

Mining: 
A replica, 8 by 10 feet, of a lump of coal which 

periodically breaks open, revealing the interior of a 
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coal mine with its shafts and corridors. In the various 
headings miniatures are shown of equipments used in 
underground workings, with Westinghouse drives 
and controls. 

Metal Working: 
On the floor is a continuous automatic welding 

machine which will form a piece of tubing from two 
strands of welding wire. From one strand will be formed 
a coil 8 inches in diameter with the turns tight. As the 
coil is formed, the second strand will weld each turn 
to the preceding turn, forming a continuous tube. An 
automatic welding head supplies the welding wire from 
one reel while the tube is formed by the wire from a 
second reel. Except for the forming machine, all equip 
ment used is standard Westinghouse 200-ampere Flex 
Arc and automatic feed apparatus. 
The background of this area will be occupied by 

what we call a punishment chamber. It will have two 
sections, each occupied by a running motor. One 
motor will be subjected to 24 splashing water jets, the 
water recirculating under pressure. The other motor 
will run in a rain of dust and metal filings, blown by an 
air compressor. Both motors are standard 7½ HP 
with no special protection. Above these is another 7½ 
HP totally enclosed fan-cooled motor, cut in half, of 
standard construction. Small figures surround it, repre 
senting the hazards which attack windings, insulation, 
etc. Then there are transparencies which show ap 
plications of motors where these severe requirements 
obtain. The lesson here is that the uni versa! use of 
electric power in industry requires design and con 
struction of apparatus that will insure immunity from 
breakdown under most adverse conditions. 

Food: 
This exhibit demonstrates the use of the photo 

electric cell (often called the electric eye) in the food 
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and many other industries for the rapid sorting of 
materials on the basis of color, size, shape and what 
not. We show this in an elementary way by the use 
of different colored ping-pong balls. There are two 
buttons which the public can work. With the buttons 
in normal position, the machine automatically selects 
one color, then another. The balls selected roll down 
an incline. Those rejected roll down another path. 
They go to a sump from which they are blown to the 
feed hopper for recirculation. Depressing one button, 
the equipment will select all of one color only. De 
pressing the other button, it selects all of a _sec~nd color 
only. Depressing both buttons, no selection 1s made. 
Thus we get four operations with two buttons. 
How does that electric eye work? What's the prin 

ciple of the thing? Be ready for these questions. Lots 
of people will ask them. Can you take an envelope out 
of your pocket and on the back ofit draw an elementary 
photoelectric cell, with its few func~ional eleme~ts, 
and in the simplest possible language give the lay mind 
some grasp of it? Perhaps this will help you: 
The phototube consists of two elements, a cathode 

from which electrons are emitted by light, and an anode 
which collects these electrons. Both elements are sealed 
in a glass tube, which is highly evacuated, or contains 
an inert gas. The action of the tube is not unlike that 
of a high powered rifle discharging against a plaster 
wall where the bullet causes plaster to fly in all di 
rections. In the phototube the light ray strikes the 
cathode and the electrons are ejected from its surface. 
The electrons are in reality negative electrical charges. 
These electrons flow to the anode, the latter being 
charged to a positive potential by a source of voltage 
associated with the phototube equipment. The number 
of electrons will be directly proportional to the inten 
sity of the light. By changing the type of cathode 
surface we can make these tubes sensitive to different 
types of radiant energy, such as X-rays, ultra-violet, 
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infra-red or heat rays, and different colors of the visible 
light rays. We speak elsewhere of the minuteness of 
these electrons. We might mention a figure here. if 
you wanted enough electrons to make one ampere, 
you will need 2.39 times a million, times a million, times 
a million (2.39 x 101s). 
There's a background to the food exhibit which 

you should understand. It symbolizes our Company's 
contributions to this industry all the way from the 
farm through to the processing operations. At the left 
is a small model farm, with its grain fields, cattle, etc. 
A film slide shows uses of electricity. On the right a 
model of a city with processing plants-flour mill, 
dairy plant, etc. Between the two, run small trains 
between the country and city. We light up the grain 
fields. Pictures show electrical aids to the farmer. The 
train carries his produce to the mill. Pictures show 
electrification of the mill. The cycle embraces milling, 
dairying, meat packing and baking. 

Transportation: 
The exhibit is an actual P.C.C. (Presidents' Con 

ference Committee) car truck, with all necessary con 
trol. Out of sight is a large M-G set, together with 
smaller M-G sets for odd voltages, air compressors, 
etc., all for necessary normal operation. In front of the 
truck is a motorman's seat and control panel, just like 
any trolley car. The public can be the motorman. They 
can run the wheels forward and reverse, operate the 
dynamic brake, the air brake and the track brake. 
Simultaneously on the back wall, a model P.C.C. street 
car will operate forward and reverse before a rotating 
or moving panel, giving the effect of streetcar motion. 
The model will start and stop, accelerate and retard 
at the same rate as the operator runs the truck. The 
public operator also works the lights, the bell, the doors, 
etc. From his position all the mechanism for operating 
a streetcar except the power supply will be visible. 
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Building: 
The building industry is an important consumer of 

our products. When you think of elevators, heating 
and ventilating, air conditioning, lighting, motors for 
pumps and other uses, wiring devices, transformers, the 
legion of electrical products that go into a building, 
you will see how important it is. We have seen three 
million dollars' worth of business come to us from a 
single building. Within the limits of such an exhibit 
we can hardly cover the field, but we show a few things. 
The model house demonstrates the function of the 

nofuze load center, this very popular relief from burnt 
out fuses. You will see these all over the building. 
There's the precipitron. This time for the home. 
Through a living roomwindow we show a lot of dust, 
exaggerated so you can readily see it. The visitor 
pushes a button, the precipitron comes into action and 
precipitates the dust electrically. The principle, of 
course, is that of ionizing the dust by a 14,000-volt 
direct current charge and depositing it on arresting 
plate. 
The public pushes a button at a control panel, over 

loading the circuits for the appliances in operation, 
causing the house to go in darkness. The printed sign 
will tell them to release the overloading button, then 
flip the nofuze unit, when the lights will come on and 
the equipment resume operation. We see kitchen ap 
pliances operating in the home, and an elevator run 
ning in the high building. 

The Electric Stairway: 
There are two Westinghouse electric stairways, one 

in each large hall. The one in the Hall of Power has 
the working parts exposed. Everyone sees these mov 
ing stairways, but few people have looked inside them. 
These stairways help to direct the flow of travel through 
the building, and of course show one of our important 
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products. There are 10 Westinghouse stairways in 
other places on the Fair grounds. These are listed in 
the final pages. ,. 
Electric stairways are commonly used in railroad 

stations where mass transportation is needed; in lower 
floors of office buildings, and on a large scale in depart 
ment stores. They are popular not alone because of their 
large capacity, but because they achieve a better dis 
tribution of customers to all the floors. We make them 
in three widths, 2, 3 and 4 feet, which convey respective 
ly 4,000, 6,000 and 8,000 people per hour. 
One or two superior points of our stairway are these: 

ball and roller bearings throughout. This means low 
maintenance. The step rollers are made of Micarta, 
with a tire of canvas moulded into the Micarta. Also 
a tangential guide which keeps the chain quiet as it 
seats in the sprocket wheel. All this makes quiet oper 
ation. Safety is assured by a brake on the machine, 
and another in the main driving unit. 
The Governor: 
This is a little theme center of our own. It was 

selected as appropriate symbolism in our Hall of Power. 
All power, however mechanically generated, is con 
trolled by a governor. Here we have a plain fly-ball 
governor, the best known type, extending 32 feet from 
the ceiling, with aluminum spheres six feet in diameter, 
weighing 450 pounds each, swinging in a maximum 
circle of thirty feet up to 14½ revolutions per minute. 
The drive for this governor is a specially wound A-C 
motor. One of our engineers devised a connection for 
this motor which would give it the operating charac 
teristics of a shunt-wound D-C motor. So it will run 
at variable predetermined speeds for demonstration 
purposes, letting us run the governor at a range of 
speeds. This motor has a good application for operat 
ing large valves, where you close quickly but slow 
down as the valve approaches its seat. 
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Wall Decoration: 
The upper wall gives us a symbolic treatment of a 

high tension power line. We say "symbolic," because 
no one ever saw towers that looked like that. But the 
artist said it had to be that way, and we suppose he 
knows. We are engineers. The attempt has been made 
in this Hall of Power to blend engineering with art 
wi th color and forms, with animation and light, in the 
hope that a difficult subject has been presented in a 
pleasing and interesting manner. 

OPERATING PLANT 

This is on the ground floor behind the Hall of Power. 
Such equipment might have been put out of sight, as 
it usually is. We have made an exhibit of it. It is our 
own product, and should be in view. Engineers will be 
especially interested in some of its outstanding features. 
You must be informed. 
To begin, we have a plant designed for about 2500 

kw. The incoming service is at 4160 volts, 60 cycles, 
3-phase, on a 4-wire system. At the transformer bank 
we obtain 208-volt, 3-phase, 4-wire. The power is 
then used in both distribution systems for both power 
and lighting. There are two incoming power lines. The 
Fair requires that these be not paralleled. Each is con 
nected up for both power and lighting, about equal 
loads on our exhibit, so that our line breakers and the 
bus sectionalizing breakers are mechanically and elec 
trically interlocked to prevent more than two of them 
being closed at any one time. This permits normal 
operation with the load divided between the two in 
coming power lines with the bus sectionalizing circuit 
breaker open. But this breaker can be closed if one 
service is out of order, giving us partial power supply 
to both distribution systems. Our entire distribution 
system is laid out to provide a minimum of unbalance 
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which might be caused by excessive single-phase load 
ing usually required for this type of exhibit. 

Turning now to the switchboard, it combines in a 
single structure the control of incoming high tension 
lines, transformer primary and secondary circuits and 
all main power and lighting distribution for the entire 
building. It comprises five open type cubicle units en 
closing two incoming line circuit breakers, a bus section 
alizing circuit breaker, and three sets of fuses for the 
transformer primary circuits. Circuit breakers are the 
"De-ion" type. The fuses are equipped with condensers. 
Gang operated disconnecting switches are provided to 
isolate the circuit breakers. Low tension distribution 
cubicles, adjacent to the high tension cubicles are equip 
ped with "De-ion" breakers, both front and rear, each 
group supplied from a different transformer bank. 

A hinged control panel at each end of the structure 
carries all the required instruments, meters, control 
and instrument switches and relays for the high tension 
circuit breakers and watt meters, showing the load on 
each transformer bank. The high tension cubicles are 
open both front and rear to permit interior inspection. 
They are provided with concealed tubular lighting 
circuits to provide indirect illumination for all the 
equipment. This facilitates inspection, since a glass 
enclosure keeps people at some distance from the cub 
icle structure, and prevents them coming into contact 
with live parts. This enclosure is carried around the 
low tension end to form an operating space which will 
be inaccessible to the public. A divider in the glass en 
closure will prevent the operating man at the low ten 
sion breakers from inadvertently coming into contact 
with the high tension sections of the cubicles. 

An open bus structure connects the switchgear unit 
to the three transformer banks. This consists of a steel 
frame suspended from the ceiling, carrying bare copper 
bars supported on Micarta blocks. To carry out the 
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color scheme, these copper bus bars are silvered, the 
Micarta blocks having a black finish. 
It might be interesting to know that we shall use in 

the entire building electric current of many different 
characteristics, each for its own purpose. Here is the list: 

1. Incoming current, 3 phase, 4160 v., 4 wire. 
2. From transformers, 3 phase, 208 v., 4 wire. 
3. Single phase, 115 v. between neutral and any 

208 v. phase. 
4. Three phase 110 v. to Ignitron supplying D-C 

to microvivarium. 
5. Single phase, 1500 v. for fluorescent tube light 

ing. 
6. Single phase, 5000, 9000, 12,000 and 15,000 v. 

for Neon tube circuits. 
7. A variety of A-C voltages for displays in Play 

ground of Science. 
8. 115 v. D-C stand-by power fromstoragebattery, 
9. 250 v. D-C at steel mill in Hall of Power. 

10. 65 to 100 v. D-C for operating arc lamps in 
microvivarium. 

11. 750 v. D-C on P.C.C. truck in Hall of Power. 
12. 35 v. D-C for controls on truck. 
13. 11 v. to 14,000 v. D-C for Precipitron in Hall of 

Power. 
14. Miscellaneous D-C voltages in Playground of 

Science. 

There is an emergency power supply which consists 
of a bank of storage batteries supplying 110 volt D-C 
current for emergency exit lighting circuits, etc., in 
case of complete power failure. These emergency lights 
are carried normally all on one incoming power supply. 
A transferring system transfers that circuit to the 
other incoming supply in case the first one fails. If both 
lines fail, all emergency circuits will be automatically 
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transferred to the battery service which will maintain 
this load for approximately one-half hour-plenty of 
time to clear the building. The battery is maintaiJed 
at peak capacity by the constant trickle charge method. 
Next to the switchgear are nine transformers in banks 

of three. Six are 250 kw each, and three are 100 kw 
each. All are connected to a neutral which provides the 
three phase, four wire system previously mentioned. 
One transformer of each size will have a side panel with 
its case removed. The inside of the case is wired for 
tubular indirect illumination so that people interested 
in the design of this new type air-cooled transformer can 
see the details of construction. The outstanding feature 
of course is the absence of oil insulation, with no hazard 
of fire or explosion. Oil cooled transformers would have 
required concrete vaults, with their expense and greater 
space requirements, and with no chance to show them. 
These air-cooled transformers are adapted for indus 

trial and network installations where fire hazard is 
prohibitive. They are available in voltage classes 
15,000 volts and below, in ratings 100 to 500 kv-a 
inclusive, single phase, and 150 to 750 kv-a three 
phase. They are cooled by natural circulation of air 
which enters at the bottom of the housing, passing 
through the windings and out at the top. They can be 
run at higher than normal temperature, as they are free 
of organic insulation commonly used in liquid-filled 
transformers. 

Air Conditioning: 
This equipment stands next to the transformers. We 

will air-condition the Auditorium, the third floor lounge 
and the Junior Science Hall from this main system. 
The main offices and reception room will be conditioned 
by local units. The microvivarium will have a sep 
arate air conditioning plant of its own. To do it all 
from the main system would require prohibitive duct 
work in a building of this shape. In various large areas 
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of the building we do not air-condition, but we employ 
an excellent system of ventilation in which we use nine 
motor-driven fans of a total capacity of 117,000 cubic 
feet per minute at 1.3 lbs. per square inch pressure. 
We believe our force and the public will be comfortable. 
The main system is of 65 tons capacity. It comprises 

one 40 HP and one 25 HP compressor, with inter 
changers for chilling water. This water is piped to the 
necessary cooling coils which together with the fans are 
in the air cooling unit located close to the conditioned 
areas. Also next to the compressors is the evaporative 
condenser. This condenses the gaseous refrigerant 
(Freon) back to liquid. This evaporative condenser 
uses but 10% of the cooling water that would be re 
quired if we depended- on water alone for condensing. 
Note that these compressors are the only sealed units 
of these large sizes on the market. Observe that they 
are direct connected, obviating the usual method of 
driving by belt. A nice feature is the way we cool the 
electric motor driving the compressors. We do this 
with the refrigerant on its way back to the compressor. 
It has absorbed heat from the water in the water 
chilling unit, but reaches the motor at sufficiently low 
temperature (about 50° F.) to cool the motor. 
Now leaving the main system, there are other parts 

of the building where we condition air locally. First is 
the microvivarium. There we have to take care of the 
heat from the projectors, and also maintain low tem 
peratures for the microscopic life that is projected on 
the screens. This latter is accomplished by a small self 
contained room cooler ("Mobilaire") in the adjoining 
laboratory. 
The main system in this microvivarium comprises a 

25 HP compressor, with the usual water condenser, 
which sends the water to waste. Limited space made 
this necessary. City ordinance permitted us to use 
direct expansion on this system. This simplifies it. We 
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lose by wasting the water, but save on initial cost. 
Direct expansion means running the refrigerant direct 
from compressor to cooling coil, rather than through a 
chilled water cooling system. 
In the Television space we cool the televising studio 

with a 5-ton "Unitaire" outfit. This type of equipment is 
used in commercial installations,like that of small stores. 
Mobilaire units are used in the reception room and 

the main offices. This is a popular unit for individual 
room cooling. It can be plugged in an electric socket. 
These are water-cooled, requiring water supply and 
drain connections. We also make these units air-cooled ) 
but our window construction did not permit these. 
Many prominent exhibits on the Fair grounds are 

equipped with Westinghouse air conditioning plants, 
about a dozen of them. In our own building we have 
at least one piece of every kind of equipment used in 
these other installations. 
You will observe with interest the arrangement of all 

this operating plant. Its center line conforms to the 
curve of the building. It is enclosed in glass to insure 
public safety, and to prevent damage to the equipment. 
In finish and color it harmonizes with its surroundings, 
and we hope will attract attention. 

YOUTH SCIENCE HALL 
The full name is The Science and Engineering Clubs 

of The American Institute of the City of New York. 
You will enjoy knowing something about this, and so 
will the public. It represents an important national 
movement for encouraging scientific knowledge of our 
youngsters-boys and girls-who have the taste for 
it. For many years past, school children have shown 
keen interest in scientific subjects. Their school studies 
have developed that interest. By themselves and in 
small groups they have made things and conducted 
experiments with such facilities as they could find in 
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the school laboratories and elsewhere. The American 
Institute concluded some eleven years ago that this 
movement was worthy of its sponsorship, and took 
hold of it in an organized way. Facilities are provided 
the young people to produce their handiwork, which 
they exhibit at the Annual Science Fair, and they read 
papers on scientific subjects before the Junior Science 
Congress. 
This work conducted by the American Institute 

in New York was regarded so favorably by other com 
munities, that it has now spread over the country from 
coast to coast. Naturally the American Institute 
desired to have a World's Fair demonstration of this 
activity, so that the public might know more about it. 
We were glad to have it at our exhibit, believing that 
this laudable enterprise should have our support. There 
will be a constant rotation of the youngsters, each for 
a short time, and there will be about a thousand of 
them during the Fair period. It is entirely voluntary 
work for them, not a part of any school curriculum. 
It is simply being directed by the American Institute 
with voluntary advisors from the schools. 

NORTH ARCADE 

Amateur Radio Exhibit: 
You probably know there are a good many amateur 

radio operators in the country. The American Radio 
Relay League fosters the activity. The exhibit at our 
building is sponsored jointly by this League and by The 
American Institute and the R. C. A. Institute. So it 
joins with our You th Science Hall as an amateur science 
parade. Some 26,000 members of the American Radio 
Relay League are quite proud of their exhibit at the 
Westinghouse building. 
For the first time in a public display the action of 

every part of a radio transmitter will be illustrated by 
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means of flashing lights. The visitor talks into a micro 
phone. Lights of various colors wink on and off as the 
various stages of the transmitter are activated. At the 
other end of the 40-foot display the visitor's friend may 
hear his voice coming through a radio receiver. 

On a wall behind the displays are panels with en 
larged diagrams relating to the various parts of the 
transmitter and receiving sets. Ribbons run from the 
diagrams to the various parts. So we show the separate 
parts, and we show how they function. 

Rural Electrification: 
Until recent years, electricity on the farm was little 

more than an ideal. Much of the farm work could be 
performed mechanically, with saving in labor and 
expense. The farmer's wife surely needed home con 
veniences. Both the farmer and the public utilities 
recognized the economic problem of domestic distribu 
tion over large, thinly populated areas. But inevitably 
the farmer had to have it. The automobile, the radio, 
electricity, modern accessories of living-the farmer 
must enjoy them. So electric service is reaching the 
farm, of necessity somewhat gradually, but with pretty 
good progress. A million and a half farms now have it. 
Something like 200,000 farms a year are adopting it. 
Lots of farmers, still look forward to it, for there are 
6,422,088 farms in the United States. The Government 
is now assisting. The R. E. A. allotments alone, in a 
recent six months will extend power lines to 275,000 
additional rural customers. 
Our farm exhibit differs from the conventional minia 

ture farm idea. We wanted it to give some information 
on the subject. So a dialogue is carried on across the 
fence between the modern farmer and his old-fashioned 
neighbor. The one who uses electricity tells specifically 
what his experience has been and what it saves him. 
Listen to it, and get the story yourself. 
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HALL OF ELECTRICAL LIVING 
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We now come to the other great hall. It also has a 
central electric stairway, inducing public travel through 
the whole building. Here our appeal is to women. A 
swinging pendulum, with its working hour glass, not 
sand, but ground eggshells symbolizes Time. In 
former days they used to say that a woman's work was 
never done. Time was her imperious 'master. There, 
in the mural, are shown our grandmothers, five of them, 
reminding us of yesterday's household tasks when 
woman little dreamed of today's electrical freedom. 
One might muse over the aid of electric service in help 
ing to push back woman's horizons, opening to her a 
world of wider and more varied interests. The kitchens, 
the laundry, the game room and living room are, we 
hope, attractive. There are well-informed attendants 
who are trained home economists. Their knowledge 
and helpful advice we believe will often be as im 
portant as the exhibit itself. 

Around the stairway is our kitchen planning service, 
where the architect will plan your new kitchen or 
modernize your old one. 
Under the corner platform are four dioramas showing 

the poorly arranged kitchen and the one of modern 
planning. 
On the platform stands Elektra, the Westinghouse 

Moto-Man. Do you want to see crowds? Watch 
Elektro draw them. Our building will be one of con 
trasts. Elektro is the fun maker. The Playground of 
Science amusing and educational, Science and Industry 
thoughtful and informative, the Time Capsule a sort 
of shrine, other exhibits a lively compound of human 
interest displays. People say you go to a World's Fair 
to be amused. That is only partly true. We do not aim 
to catch the fallow senses of people walking aimlessly 
around, but we can capture their interest. Old boy 
Elektra will stop them, and from there we go on. 

25 



But he's not all fun. He's a symbol, too. He works 
by electricity. He exemplifies the myriad applications 
of electric energy to mechanical purposes. By meanl of 
motors, gears, cams and photoelectric cells he walks 
and talks, raises his arms, smokes, counts and identifies 
colors. It would take quite a book to write down all 
the scientific, engineering and mechanical principles 
embodied in his amusing performance. 

Going up the electric stairway, and entering the 
main hall, the first exhibit is still a woman's realm, but 
we rather think the men will stop here too, for the 
theme here is facts and figures, not adjectives. We are 
an engineering concern. We are accustomed to deal 
with facts. When we build devices for the home, we 
realize that public taste must be considered, that 
styling and exterior appearance cannot be ignored. 
But our heart centers in the quality. We say that all 
these devices are an engineering product. They must 
challenge the scrutiny of the engineer. Milady may 
consider appearance and features of convenience as 
most important, but her final opinion, based on her 
experience, is what we think about. That comes from 
design, materials and workmanship. Someone has 
figured that in 15 years of housework a woman washes, 
dries and stacks a pile of dishes nine times higher than 
the Empire State Building. 

So we call this our "Home-Proved" exhibit. We have 
put our refrigerator, range, washer and ironer, dish 
washer and water heater in thousands of test homes, 
in all parts of the country, and under about all con 
ditions. Testing equipment was supplied to get the 
records. Housewives were selected to conduct the tests. 
At the exhibit some of these women, whose photo 
graphs, together with the pictures of whose home equip 
ment are shown, tell over a subdued loud-speaker of the 
results they secured. We thus humanize and authen 
ticate the story, and afford an excellent groundwork 
for our attendants to build on. 

NORTH HALL 

• 
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Purchasing: 
You will see that our show is not one of products 

essentially. We aim to give it institutional value for 
the most part. We believe that at this Fair, industry 
aims to accentuate its place in the framework of our 
nation. The public was never before so interested in 
appraising our country's growth, founded upon private 
enterprise, with the freedom to work and win, compared 
with other systems that radically change this order. 
Many countries have left the moorings of democracy. 
Some people think we should do so. The voice of private 
enterprise will be quite articulate on these grounds. 
In our Purchasing Exhibit we try to show, for quick 

reading, some interesting figures. Where does the 
hundred million dollars go that we pay out every year 
for all the materials that go into our products? What 
other industries do we help to keep going? How widely 
are they spread? How many men are employed to 
serve our needs? Well, forget the figures, but think 
what a large Company like ours means in the spread 
ing of employment and the country's wealth. And 
then, closer to our heart, is our own organization, some 
40,000 or 50,000 people, with another 150,000 depend 
ing on them. 

Industrial Relations: 
Our style is cramped here. We could cover the whole 

building area with this theme. We tell about it in few 
words as one must where so much is shown. Here is 
a company 53 years old, rich in tradition, but ready for 
the World of Tomorrow. If all the things our Company 
has contributed to the electrical industry were to be 
suddenly removed, there would be no electrical in 
dustry. Think of the things we pioneered, first put 
into use. The alternating current for long distance 
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transmission, the polyphase current, for universal use. 
The steam turbine which permitted great conceritna 
tions of power generation. High-voltage railroad 
electrification. KDKA, our station at Pittsburgh, the 
first radio broadcasting. It is our organization that 
did all these things. 

Our exhibit very appropriately says something of 
the relations between the Company and its men and 
women. It tells about them in terms of life, what is 
done to help enrich the lives of our people. We like 
to know that none of these benefits were worked out 
under pressure. They were all voluntary, some of them 
years ahead of general practice, all of them the natural 
evolution of a policy of spreading the good things of 
life among us all. 

Television: 
Television is here. This World's Fair will date its 

public use. There will be several television exhibits 
on the grounds. We naturally have it, as we shall have 
business relations to it. In the self-contained system 
at the Westinghouse Building visitors can talk and 
show themselves, and hear and see others do it. This 
enables us to give demonstrations at all hours. We 
shall presently have more information for you regard 
ing the use of television in the home, its cost, range of 
transmission and other information the public will seek. 

On late Sunday afternoons we plan to have a nation 
wide Westinghouse broadcast from our Auditorium. 
The public visiting the Fair will participate. Over the 
air they will read excerpts from their letters written 
home and money prizes will be awarded for the best 
letters. Perhaps one visitor will telephone home. 
Through the week people are to visit our exhibit daily 
and write their letters, dropping them in the box. This 
will occur in a glass-enclosed space located at the center 
of the north side open arcade. Judges are to select the 
best ones for the broadcasting. The show will be inter 
spersed with music and comedy. It will naturally 
stimulate our attendance. 

THE PLAYGROUND OF SCIENCE 

THE AUDITORIUM 

11 

Here's a show about every twenty minutes, all day. 
It is called "The Battle of the Centuries." Two women 
conduct a dishwashing contest. One employs the old 
fashioned method; the other uses an electric washer. 
A master of ceremonies gives pep to the contest with 
his running fire of humorous banter. Mrs. Drudge 
works hard enough to win, but electricity inevitably 
triumphs. 
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Scientific objects can be shown in different ways. 
You can lecture about them to an enclosed audience, 
with experiments and demonstrations. They go away 
remembering little of it. They are rested and cooled 
off if you air condition, but we do that in our Auditor 
ium. We prefer the method we are using, where visitors 
themselves can operate everything, and will thus 
remember them better. Placards give some explana 
tion; our attendants will explain more in detail. The 
following information concerning these individual ex 
hibits will be helpful: 

Musical Light Beam: 
We send any recorded sound over this 15-foot in 

fra-red beam. It could be used for private communica 
tion over moderate distances, for instance between a 
gun placement and an observation balloon, where radio 
messages might be overheard. Or it could be used for 
remote control of apparatus. We will play music over 
this beam. Nearby is an oscilloscope which will show 
visible wave-forms of the notes when connected to the 
receiver of the light beam. Visitors can also talk, sing 
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or whistle into a microphone, which will impose the 
wave form of their sound on the screen. We are doing 
here, by the use of vacuum tube amplifiers at both 
ends, what Alexander Graham Bell did years ago, 
where the quantity of light from an arc lamp was 
varied by the use of a microphone and a transformer 
in the arc circuit. 

Triode: 
This shows a three electrode vacuum tube. It demon 

strates what goes on. The stream of electrons from a 
hot filament reaches the plate or anode in an amount 
depending upon the negative voltage on the grid. As 
this voltage is reduced, the green fluorescence on the 
plate increases, showing that more and more electrons 
reach the plate. An electron is pretty small. It com 
pares to the atom about as a flea would to an elephant. 
It is the smallest known particle. Its specific gravity, 
though, is large. An ounce of electrons would look like 
a grain of sugar. If we paid five cents a kilowatt for 
power, it would bring the cost of an ounce of electrons 
to about $5,000. This ounce of electrons would have 
about 100,000 kilowatt hours of potential energy. 

Electron Gun: 
Some more on the electron. Here is a large tube in 

an enclosed cabinet, with one side open to view. In 
the tube is an electron gun and magnet. This gun will 
shoot single electrons into the tube space, its path 
being visible. It is these same single electrons which 
affect the fluorescence of the plate in the triode. 

Induction Heater: 
You could put your finger in this coil, and you would 

feel nothing, except the radiant heat. (We don't advise 
this, as you might touch the coil and burn yourself). 
Then you could place a steel rod where your finger was, 
and the rod would melt. This shows the principle of 
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the induction furnace. There the coil is used, energized 
with high frequency alternating current. The metal is 
inserted in the field of the coil, becoming part of the 
magnetic path. The fluctuating magnetic field in this 
path induces a voltage in this metal which causes 
current to flow and heat the metal. 

The Cashier's Cage: 
Here's something that will work overtime. There's 

the money. Reach in for it. But you don't get it. And 
how they will try! It is worked by a cold Cathode 
grid-glow tube. This is a relay without moving parts, 
the most sensitive relay known. It will control 160 
million times the power that it takes to run it. It will 
operate by either a change of capacity, or change of 
resistance. In the Cashier's cage it works by changing 
capacity. You see this grid-glow tube working again 
in the 

Metal-Coated Glass Ball: 
Pass your hand over it. On comes the light. The 

identical ball shown here was used by Judge Gary, 
then Chairman of the United States Steel Corporation. 
In his office in New York he passed his hand over this 
ball and started up a new steel mill in Pittsburgh. 
Another use of this tube is shown in 

Breath Relay: 
Breathe on the element at the top. The triangular 

sides of the unit light up. This device has useful appli 
cations. It is used to indicate due-point temperature in 
paper mills, where paper is laid. down on cylinder or 
Fourdrinier. In some cases it is also used to control 
temperature so that it will never reach due-point. 
Another example: suppose a steam pipe bursts and 
you can't get at the valve. The moisture of the steam 
will cause the breath relay to actuate mechanism that 
will close the valve. 
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Body Heat Receiver: 
Everyone has felt heat by radiation; but there's heat 

in everything, and any two bodies of unlike tempera 
ture will effect an exchange. The warmer body gives 
up heat to the cooler. You could sit quite comfortably 
in a room at temperatures from 50 to 60 degrees, if 
the wall temperatures were constantly maintained at 
the heat of your body. 
The visitor lights up our exhibit as he approaches i~. 

The intensity of illumination is controlled by the heat 
waves he sends to it. It can be adjusted, when large 
crowds are present, so it takes more body heat to work 
it. We can adjust it so that one person fifteen or twenty 
feet away could operate it. 
The Stroboscope 
The visitor himself demonstrates this useful prin 

ciple. While the object moves rapidly, he makes it 
appear to stand still. He knows a stream of water is 
made up of drops. Here he sees the drops. He wishes to 
examine a whirling disc for distortions, or for defects. 
They are clearly revealed. Industry uses this device for· 
many kinds of research and inspection. The theory is 
quite simple. Suppose you entered a dark room and 
turned on the light. The clock said twelve o'clock. 
Twelve hours later you did the same thing. Again the 
clock stood at twelve. The clock has been running all 
the time, but you saw it both times in the same posi 
tion. Your second visit was so timed that it had ap 
parently stood still. Well, that's what occurs here. 
The neon light beam comes on and goes off. You can 
regulate its speed. When you make it match the speed 
of the object the latter appears to stand still, just like 
the clock, regardless of its speed, as long as the light 
synchronizes with it. 
Light Photometer: 
This is a light measuring device. You may have seen 

the vest-pocket size commonly used for measuring the 
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light intensity of a room. Photographers use them. 
They are used to test incandescent lamps. The prin 
ciple, of course, is much like that of a photoelectric tube, 
except that here we use a selenium-coated plate which 
generates a greater amount of current for a given 
quantity of light. The one at the exhibit operates a 
small meter. 

Dynametric Balancing Machine: 
The wheels on your automobile are likely to be out 

of balance. It may not be serious, but it adds vibration 
to the car. When it comes to rotating machinery, then 
the parts must be in balance, or we have excessive 
wear and perhaps accidents. So we test everything 
carefully for balance. With this machine we iet the 
public do it. In its trundles we spin a rotor which is 
out of balance. A meter indicates the amount. A 
stroboglow light makes the rotor apparently stand 
still, and shows on another meter the point of unbalance. 
The visitor then does his own balancing using different 
size plugs until correct balance is obtained. 

The Phantocycle: 
The riderless bicycle reminds one of the headless 

horseman, but it has a head allright, even if placed in 
its feet. It is a beam of light, playing on a photoelectric 
cell. The bicycle pedals along at 28 miles an hour, con- 

· trolled just as the human rider does it. It is mounted on 
motor-driven rolls. We control its tendency to tip, by 
continually adjusting the angular position of the front 
wheel and handle bar. When it starts to tip, the light 
beam below changes position, working two counter 
acting weights or inertia devices located on the bicycle, 
like the balance rod of a tight-rope walker. The bicycle 
can tip through a certain angle. If it exceeds that, then 
we must simulate the rider putting his foot on the 
ground. We do this with a small stop rod at the pedals 
which engages a rest. 
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Supersonics: 
Or super vibrations. For that's what it is, an exhibit 

of the curious things that can be done with mechanical 
vibrations of extremely high frequencies. We give one 
demonstration, of liquid assuming hill or valley forma 
tion. You can melt glass rods by this high frequency 
vibration. It is used for other purposes like testing 
heavy steel beams, correction of milk, etc. 

Special Metals: 
Sometimes we need materials that will maintain 

their physical integrity at high temperatures. We show 
here one that does and one that doesn't. There are 
two bells, one made of a special alloy, the other of 
heat-treated carbon steel. When both bells are cold, 
they have equal resonance. When the furnace opens 
and heats both, the special alloy bell rings with un 
impaired note; while the carbon bell gives a dull thud. 

Dynagraph: 
We once devised this type of scale for the oil fields 

for measuring the load on sucker rods and deep-well 
pumps. The weight is ascertained by the elongation 
of a steel rod about 1" in diameter. You wouldn't 
think that a small weight like that of a man, would 
stretch such a steel rod, but it does, and it records on 
the dial within¾ pound accuracy. 

Helical Spring and Dumbbell: 
A perplexing and amusing thing to watch. Its prin 

ciple is the transfer of linear to angular energy. We 
energize the spring intermittently with an electric 
current. The current flows for a short period and the 
spring coils tend to compress. The current is removed 
and the coils start to oscillate in a linear direction. 
The amplitude of this motion gradually decreases, and 
as it does, angular amplitude builds up to .its maxi 
mum, at which point the dumbbell will rotate violent- 
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ly. As this motion decreases, the linear motion rebuilds 
to full amplitude. Both slow-downs are regulated by 
the frequency with which the spring is energized. 

Thermocouple Display: 
The energy from a small gas flame runs a fan. Several 

hundred heavy capacity thermocouples are connected 
in series and are energized by this flame. Heating the 
junction between two metals causes an electro-motive 
force to be generated at the junction, When the free 
ends of the two metals are connected together, a current 
will flow through the circuit. If the junction is made 
large enough, and enough of them connected in series, 
we collect considerable energy. 

A useful application of this device is to prevent elec 
trolytic corrosion of underground pipe lines. By a 
proper application of this thermocouple voltage, 
deposits from surrounding metals would be laid on the 
pipe, instead of robbing the pipe of its substance. 

Non-Bounce Display: 
There is a natural free vibration or chattering of the 

contacts of a relay when they are sharply closed. This 
causes arcing, and sometimes radio interference. So 
we dampen this chatter, stop it. We make the contact 
hollow and fill it with powdered metal. The friction 
of the metal particles absorbs the energy of the striking 
blow. The exhibit, worked by the public, demonstrates 
the principle. 

Resonant Gears:. 
Here are two standard bull gears from a streetcar. 

One is resonant, the other is not. The quiet one has a 
steel ring welded inside the gear rim. Hit each with 
the mallet and note the difference. When a streetcar 
drifts with the power off, you are likely to hear a high, 
resonant note. This comes from the gears. This is 
the way it was corrected. 
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Polaroid: 
This demonstrates a method employed by research 

engineers to determine stresses and strains in various 
complicated forms. We show several gears made of 
celluloid, with teeth cut in them. As the teeth engage 
it will be possible to see the strains occurring. When 
we made the framework of the 200 inch telescope now 
being erected at Mt. Palomar, we used this same 
method of analyzing the location of stresses. These 
polaroid models are made of large forgings and cast 
ings for the same purpose. 
Marimba: 
A xylophone. We shall expect to hear both har 

mony and discord, but the rag player is stymied. Flash 
lights take the place of your hands. They work the 
photo-tubes and release the hammers. One more ex 
ample of how controlling devices can be remotely 
controlled by light. 
Electric Ear: • 
We have heard a lot about the electric eye. Here's 

the electric ear. It involves an old principle which you 
learned at school, when you were told that when 
soldiers marched across a bridge they were ordered 
to break step, for if they kept step, and their step 
matched the natural frequency of the bridge, the bridge 
might give way. Here the bridge is represented by a 
tiny steel reed which vibrates at a definite frequency. 
When you whistle at the reed, if your pitch matches 
the pitch of the reed, the reed vibrates with sufficient 
amplitude to close a contact, operates a grid-glow tube 
and would then set in motion any desired electrical or 
mechanical effects, releasing indefinite power. 
Electrolysis of Water: 
A system of glass tubing in which water is electrically 

decomposed into hydrogen and oxygen. As the two 
gases from the water are formed, they are led into a 
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mixing chamber, where they are electrically recombined 
into water drops. This recombining sets up a small 
voltage which is indicated on a milliammeter. This 
recombining chamber is made of heavy glass. It is also 
placed behind heavy walls and shatter-proof glass. 
The energy required to recombine the gases sometimes 
~hatters the chamber, but we have been at pains to 
insure adequate safety. 

Fluorescent Tube: 
These tubes use metallic gases. This one uses argon. 

You will see them in our building, in the ceilings over 
the operating plant, and over the Amateur Radio ex 
hibit. This particular exhibit is arranged with a pump, 
so we can charge, exhaust and recharge the tube. The 
public puts it through the cycle. The tube fills with 
gas. Electric charges are then sent through the gas in a 
thin pencil streak of light. The tube is then evacuated 
slo_wly, the light becoming forked, and finally a glow, 
going out when the gas becomes insufficient. The 
cycle is then repeated. So the tube demonstrates the 
gas as a conductor, instead of a wire. 
Mirage: 
This is in a darkened space behind the microvivar 

ium. There is a large mirror, and in front of it a con 
cealed light. Even the mirror will not be seen when 
the lighting is arranged to hide it. Any object before 
the mirror will be reflected apparently suspended in 
space. With lighting restored, the object disappears 
and another takes its place. It is amusing, if not new. 

Spencer Disc Display: 
We had to have this exhibit. This disc is used for 

the control of current in our electric irons, refrigerators 
and other home devices. It shuts off the current when 
not needed, and saves money. We have used it for 
!ears. One time a fellow was starting a fire in his dilap 
idated stove. Its door was a piece of improvised metal. 
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When the door got hot it snapped out into the room. 
It gave him an idea. Why couldn't a disc, made of 
proper form and material be made by heat control to 
act as an electrical valve? They are now used by the 
millions. The exhibit shows these Spencer discs, made 
of bi-metal, alternately heated and cooled, expanding 
and contracting, jumping back and forth. We like to 
show them, because on the devices that use them they 
are hidden where the owner cannot see them. 

Panels: 
These panels contain some interesting large radio 

tubes. One is the AW-200 which is a short-wave trans 
mitting tube for communication and facsimile work 
and television transmission. It has an output of 40 
kw at wave lengths of 4 to 6 meters. The 220 tube 
is the largest sealed-off broadcast transmitter tube 
made in the United States. This type of tube was used 
for several years as a transmitting tube at Station 
KDKA. It has an output of 200 kw at frequencies 
in the broadcast band. 

Precipitron: 
This is a commercial unit, the kind that is used in 

sizable buildings. We described its principle where 
we spoke of the small one in the building exhibit in 
the Hall of Power. 
This one has four standard cells, located in an arti 

ficial air duct through which dust is forced by a blower. 
Two cells will operate continuously. The other two 
can be played with by the public, turning the power 
on and off electrically and inserting mechanical baffles 
to prevent the flow of dust. There is a vibrator to per 
mit shaking the cells down for cleaning. 
Learn about the Precipitron and its uses. Modern 

hygiene is entering the lives of our people. Clean air, 
sterile air, temperatured and moistened air, lighting 
to reduce eye strain. We are at the threshold of these 
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scientific advances in health protection to the general 
public. Our own Company is taking an important part 
in them. New York is clean, compared to most cities, 
yet its air commonly holds from one to two tons of 
foreign matter to the cubic mile. You can imagine 
what it is in the soft-coal cities. 

Back-Wall of Playground of Science: 
Here is a mural treatment, appropriate to the Play 

ground atmosphere. We lay down the outline of a 
public utility system showing its various ramifications 
of service. We then impersonate the current itself in 
fairy book figures that picture its energy. We can't 
see electricity. We don't even know what it is. So the 
pixies, or gnomes, or whatever you choose to call them, 
belong there after all. 

THE MICROVIVARIUM 

Dr. George Roemmert conducts this striking exhibit. 
He designed it for us, greatly enlarging upon his smaller 
demonstration at the Century of Progress 'Exposition 
in Chicago, where he showed it in the Hall of Science. 
We supply for its operation considerable equipment 
which the public does not see at this exhibit. There 
is our Ignitron rectifier, supplying direct current of 
65-100 volts for the arc lamps, with a 15 kw M-G 
set for reserve. There is the air-conditioned laboratory 
maintained at low temperature equipped for develop 
ing and preserving the cultures. 
We shall not describe this exhibit in detail. You will 

see it. You will see on twelve screens a great variety 
of minute life seemingly living and acting like large 
animals. You will hear the lectures, and hear the names 
of them all, and about their anatomy and character 
istics. Some of you will have a chance to learn it well 
enough to give the lectures. You will be surprised how 
well you can do it. We shall encourage your making 
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brief lectures to groups wherever practical. You may 
dread the prospect, but you will get a big kick out of it, 
and lots of benefit. ~ 

MURALS AND PEDESTAL DISPLAYS 

A map of the world, 74 feet long, hangs across the 
front of the Auditorium. It is labeled "Westinghouse 
Around the World." On it are indicated our foreign 
business locations, conveying the evidence of our Com 
pany's world-wide activities. The map has some 
symbolism; part of it picturing our Company's growth. 

Around the main floor inner wall are photo-murals 
of a few of our important products, and of below which 
views we display related apparatus. Four of these 
latter are especially interesting lighting fixtures which 
are used in large number on the World's Fair grounds. 
We list these in detail in the addendum. 

In other areas are fixtures for pin hole illumination, 
Fresnel fixtures for semi-indirect illumination, and 
special and standard tubular fixtures. Then there are 
combination fixtures with both Mazda and mercury 
vapor lighting. 

SERVICE SHOP 

The show must go on-every hour of the weekly 84. 
Letting the public run the exhibits makes a good show, 
but it's tough on the exhibits. They will need lots of 
repairing. We have some extra units for replacement 
of those in the Playground of Science which may need 
extensive repair. And we have a shop in the rear, at 
a lower level, properly equipped with necessary tools, 
and the mechanics to make these repairs. 

CONCLUSION 

LIGHTING 

We are in the lighting business and our building and 
exhibits should be well lighted. Of course the exterior 
features are the two glass fronted halls, with their 100 
footcandles of illumination, and the Tower whose 
lighting is described elsewhere. We have lighted the 
outside stair glass risers with lumiline lamps. These 
lumiline tubes also decorate the outside central portion, 
as well as the third floor lounge. On the roofs are 
located twelve 1000 watt water-cooled capillary mer 
cury lamps. These project upward toward the center 
of the court, giving a canopy of light beams over the 
whole building. 
In the ceilings of the great halls, between ceiling 

and roof are a line of large fixtures, each containing one 
300 watt and one 500 watt lamp. Also above pin holes 
in the ceiling will be located spotlights for increasing 
intensity of light on certain exhibits. 

40 

You will not soon forget your World's Fair experi 
ence. Never again will you see so many of the Ameri 
can people drawn to one spot, nor perhaps such a cross 
section of your country. At our exhibit we are a part 
of it, let us hope an important part. Every visitor is a 
guest. Never forget that every pleasant, courteous, 
helpful act of yours is fraught with potential good for 
the Company and very likely for yourself. Let us 
do it well. 

\II ~__, 
WESTINGHOUSE ELECTRIC & MFG. COMPANY 
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WESTINGHOUSE EQUIPMENT 
AT THE NEW YORK WORLD'S FAIR 

Considerable Westinghouse equipment has been 
installed on the World's Fair grounds, both by the 
Fair Corporation and by private exhibitors. We list 
the principal ones for your information: 

2 Electric stairways, each having capacity of 4,000 
people per hour. One has a travel of 120 feet, the other 
96 feet. The larger one is the longest electric stairway 
in this country. 

Lagoon of Nations: 
585 twin projector underwater units, each contain 

ing one 1500 W. incandescent and one 400 W. new 
short-arc high intensity mercury lamp, and each having 
two motor-driven color wheels to create changing 
color effects. 

12-2000 W. 18 inch incandescent searchlights. 
1800-150 W. and 100 W. projector lamps. 
10-250 HP and 1-200 HP (total 2700 HP) 3-phase, 
60 cycle, 208 volt squirrel cage motors for driv 
ing pumps. 

2-Motor-generator sets to supply direct-current 
for sound system. 

Note: The above fountain is one of the great sights of the Fair. 
It describes an oval 600 feet long, Twenty tons of water will 
be in the air at one time. It will combine varying water forms, 
beautifully lighted, with gas flames rising through the water, 
consuming 400,000 cu hie feet of gas in 30 minutes. The chang, 
ing water forms will synchronize with accompanying music, 
and the finale will be a burst of fireworks. All the lighting and 
power equipment is Westinghouse. 

Rumanian Building: 
1-70 ton air conditioning equipment, with fan 
motors and control. 

I-Elevator. 

All fixtures for exterior and interior lighting, both 
flood and decorative, totalling 50,000 watts. 

6-75 kv-a single phase 4160-120-208 V. dis 
tribution transformers. 

2-3-pole, 400 ampere, 7500 V. boric acid fuse assem 
blies, 50,000 ampere rupturing capacity. 

2-3-phase, 4160 V. primary metering equipments, 
with graphic recording demand attachments. 

All switching equipment devices and supplies for 
complete building distribution system. 

750 fluorescent lamps and control units. 

Perisphere: 
30 Multiple unit Fresnel lens projectors, each using 

9-400 W. high intensity short-arc mercury lamps, with 
deep blue color filters. 
40 Fresnel lens projectors each using 1-5000 W. 

incandescent lamp, with red or amber color filters. 
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Fair Ground's Distribution System: 
12 Type B-22-B 600 ampere oil circuit breakers for 

feeder protection. 
400 specially designed boric acid type 3-pole fuse 

assemblies, 200 and 400 ampere, 7500 V. normal rat 
ing, interrupting capacity 25,000 to 50,000 amperes. 

50 Primary metering equipments, 4160 V., 3-phase, 
with graphic or indicating demand attachments. 

200 Secondary 208 V., 3-phase metering equipments, 
with attachments. 

85 Single and 3-phase, 4160 V. 120-208 V. distribu 
tion transformers, totalling 14,000 kw. 
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OTHER EQUIPMENT 

Lighting: 
2500 Fresnel lens flush ceiling mounted luminaires, 

ranging 150 to 500 watts. These were standardized 
by the Fair for all buildings. 

177 Type AFA-16, 1000 watt floodlights for 
excavation work. First lighting equipment used 
on Fair work. 

13 Type CF-16, 1500 watt underwater lighting 
units for Plaza of Light fountain. 

1450 Floodlights, assorted types and ratings for 
Fair buildings and exhibitor buildings, totaling 
about 800,000 watts. 

7500 Fluorescent lamps and control units for ex 
hibitors' and Fair buildings. 
50 Type WF-8, 400 watt underwater lighting 

units for New York City Building fountains. 
3 Series street lighting system constant current 

regulators and control panels. 
180 street series lighting system transformers. 
Over 100,000 incandescent and high intensity 

Mercury vapor lamps in ratings from 10 to 5000 
watts. 

Motors and Control: 
625 HP in constant speed 208 V., 3-phase motors and 

control for driving pumps in the Fountain Lake water 
display. 

190 HP in constant speed 208 V., 3-phase motors and 
control for driving pumps of Consolidated Edison Com 
pany "Water Ballet." 

500 HP in constant and variable speed motors for 
small fountains. 
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Transportation Equipment: 
50 complete multiple unit subway car equipments, 

involving 100-125 HP type 336-A-1 motors, and 50 
TypeABF control equipments. These cars were built for 
World's Fair traffic. Otherwise not needed for several 
years. 

116 Sets repair parts for B.M.T. cars, to recondition 
for Fair traffic. 

1 Complete electrical dynamometer equipment for 
testing locomotive power output, speed, etc. This 
goes in the railroad exhibit. Will be used later at P.R.R. 
Altoona shops. 

Distribution System: 
1 Complete circuit breaker control equipment for 

Independent Subway System, for extension to World's 
Fair grounds. 

2 Complete 1600-A network equipments, including 
transformers and distribution board circuit breakers 
for the Ford Building. 

1 Complete distribution switchboard and panel 
board equipment for World's Fair Administration 
Building. 

Air Conditioning: 
American Tobacco Company. A complete 80 ton air 

conditioning and ventilating system. 
British Building. A complete 60 ton air conditioning 
and ventilating system. 

Czecho-Slovakian Building. A complete 60 ton air 
conditioning and ventilating system. 

Russian Building. Five Mobilaire units. 

Elevators: 
French Building: 
4~2500 pound capacity, 300 feet per minute 
passenger elevators. 
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1-2500 pound capacity, 100 feet per minute freight 
elevator. 

+-Electric stairways, 3 feet wide, capacity 6000 
people an hour. 

Complete motor and control equipment to drive 
two spectator platforms within perisphere. 

Note: The perisphere, with the trylon, constitute the theme 
center of the Fair. The perisphere is a great globe, 180 feet 
in diameter, the trylon a three-cornered pyramid over 600 feet 
high. In the perisphere moving platforms enable the public to 
view a great diorama showing The City of Tomorrow. In the 
daytime these theme center structures are gleaming white. As 
the sun goes down the great globe takes on a golden hue. 
Presently it blends into a sunset red. Then, as darkness 
gathers, a deep blue. And on this deep blue ground, moving 
clouds will play over the entire surface. 

Court of Peace: 
16-30 inch searchlights, each using a 1000 W. 

water-cooled capillary mercury lamp. These 
lamps are mounted to throw crossing light shafts 
over the court field. 

Note: The Court of Peace fronts the Federal Building. It is de 
signed for parades and other ceremonials. 

U.S. Government Building: 
375 Type A incandescent floodlights. These vary 

from 200 W. to 1500 W., aggregating a total of 252,000 
watts. 

Note: This building is the architectural keystone of a group 
comprising 63 foreign governments. 

General Motors Building: 
3 Elevators. 
2 Turntables. 
4 Electric stairways, total capacity 24,000 people 

per hour. 
2 Loading platforms for spectators. 
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1-1600 feet long spectator conveyor, moving 100 
feet per minute, seating 598 persons. 

2550 Fluorescent lamps and control units in 15, 
20 and 30 watt ratings. 

1-12 feet long by 8 feet diameter finely wrought 
revolving steel drum, with motor drive and control. 
This drum carries sound film, and is the heart of 
the intricate sound system. 

2-3-pole, 1200 ampere, 7500 V. oil circuit breakers 
for service entrance. 

3-3-phase, 4160 V. primary metering equipments, 
with graphic demand attachments. 

3-3-pole, 400 ampere, 7500 V. boric acid fuse assem 
blies, of 50,000 amperes interrupting capacity. 

Note: This moving platform simulates a trip across country in 
a low flying plane. There is a sound system synchronized 
with its speed and a loud-speaker at your seat describing each 
scene as it comes to view. The platform assumes different 
up and down levels, ranging 23 feet, to give the airplane feel, 
and turns around curves as sharp as 8 feet, 9½ inches radius. 
Our Elevator Company, given only the objective, designed 
the entire equipment. 

Electric Utilities Exhibit Building: 
185 tons capacity air conditioning equipment, with 

all associated motors and control. 
45 floodlights, ranging 200 to 500 watts. 
1-200 HP 208 V., 3-phase, 60 cycle wound rotor 
motor and control for pumping water for dam 
and weir display. 

2-3-phase, 100 ampere, 7500 V. boric acid fuse 
assemblies of25,000 amperes interrupting capacity. 

2-3-phase, 4160 V. primary metering equipments, 
with graphic demand attachments. 

Miscellaneous lighting equipment. 
Note: This building has an interesting interior, portraying an 

old street of the S0's, and also a modern thoroughfare. 
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