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Preface -

In this Thesis tne author has endeavored to

compile from various sources a set of experiments for both

direct and alternating current laboratory work, to list

the apparatus required, to lay out tne floor plan and dis-

tributing system of the laboratory, and to design the test-

stands and tne switchboaras.

In prepsring the following set of experinents

no attempt was made to go into detcil, or to prescribe

how the experiment snould be conducted. Tnis was left to

the discretion of the instructor in charge, wno cen out-

line the experiment to suit the existing conditions, Hovw-

ever, free use has been made of laboratory text-pooixs, and

such trade publications as made possible the compilation

of = set of experiments that will acquaint the student

with the characteristics of the different kinds of elec-

trical apvaratus. s'rom the same sources a list was made

of the a»paratus necessary to perform each experiment;

and tne text-boolks in which a discussion of the experi-

ment may be found were noted for future reference.

In laying out the floor plan and distribut-

ing system, illustrations of the electrical laboratories

at other institutions and of tne one recently destroyed

here were referred to freely. Yhe future develonment of

the laboratory was considered in plenning the arrange- »

ment of the cpparatus, so that any cnange or rearrange-

ment necessary mey be easily made witnout detracting
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from the anpearance of the laboratory.

inthe design of the test-stands, machines

saved from the recent fire were measured and manufactur-

ers' bulletins and leaflets have been consulted for the

dimensions of the avparatus likely to be used upon them.

the faults of the piers used in the former laboratory

were considered and an attempt was made to overcome these

defects in the design of portable and rigid stands.

In the design of the switchboards reference

was made to illustrations of switchboards at other insti-

tutions, to tne one recently destroyed here and to svitch-

boards in power plants. <A wide range and a great flex-

ibility of transmission of current from the power house

or current generated in the laboratory was the object in

view.
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“& List of Sxoeriments for both virect end Alternating

C.crent Laboratory Vork.

ow
my ut ut - 7s

) i) td a hwtoils list is arransed to follow as neer as 4

SoG tneoretical works tuken up in a cless room, and at the

Sane time the arrangement is svch tnat the same apperatus is

required for the first and for tne secona five experiments.

The experinents towards the end of the list ere more for

demonstratir.e to the whole class some special feeture or

some application of electrical machinery as may from time

to time be studied in the class room. ‘he apparatus re-

quired for each experiment is listed in order to give the

Student an idea what he is to work with.

Reference is given to the books in which the

student may find a discussion of the experiment by the

autrors; also where the instructor may find meterial for

Outlining the s:ethod of procedure of the experiment, and

where he may find questions that he may present to the student

so as to call attention to some characteristics of the

machine tnat may not be shown experimently.

In performing five experiments at ove tine twenty

to twenty-five students may be in the class. the apparetus

required for one laboratory periodis the summation of the

cpvaratus required for five experiments.
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List of txperiments for virect Current Laboratory.

A Study of the Switchboard.

A Study of the connections and Operation of a Motor

Starting Box, and resistance Measurements of the

Various Vircuits of a vynamo slectric iiechine.

No-Load Characteristics of a shunt iiotor.

Load-Speed Characteristics of a shunt and a Vompound

Wound Motor.

iio-Load Characteristics of a Shunt Generator.

Brake Test of a Shunt Motor.

VYistribution of tne hiagnetic #lux in the Air Gap of

a vynamo iilectric Lachine.

Load-Voltage Characteristics of a Shunt ana a Compound

wound Generator.

Characteristics of a »eries vynamo slectric tachine.

ufficiency of D.C. hkiachines by virect and Indirect

Methods.

A Study of the Yhree-wire System.

Operation of Shunt and Vompound Generators in Farellel.

Opposition Liethnod of Yesting wo Similer Machines.

A study of the Automatic Bettery Zooster.



kxperiment l.

A Study of tne Switchboard.

The object of this experiment is to study the

wiring of tne switchboard and its connections to the

principal electrical apparatus.

Apparatus:

owitchboard.



muxperiment 2.

A Study of the Connections and Operations of a

Motor Starting Box, and Kesistance Measurements of the

Various Circuits of a Dynamo Electric Machine.

The object of this experiment is to study the

construction of the most common starting boxes, and the

principles of motor starting. Also to measure the re-

sistances of the various circuits of a dynamo electric

machine.

Apparatus:

Shunt or Compound ivound Lfotor.

Starting Boxes.

Ammeter.

Voltmeter.

Reference:

rranklin & usty, pe llc-ll6.

Karapetorff, Vol.I, Art. 390-396.

Clevell, pe 26-30.





Experiment 3.

No-Load Characteristics of a Shunt Motor.

The object of this experiment is to study the

factors by which the speed of a Shunt Liotor may be ad-

justed or controlled, also to obtain data for the con-

struction of the performance curves of a Shunt Motor

operating at no-load.

Apparatus:

Shunt lkiotor.

starting Box.

Two Rheostats.

Ammeter.

Voltmeter.

Water Berrel or Lamp Bank.

Techometer.

Reference:

franklin & usty, pe 97-99, 101-105.

sarapetoff, Vol.I, Art. 249-252.

Clewell, pe 54-56.

Bedell, pe 27-35.

Wilson, pe 21-25, 29.





Losad-Speed Characteristics as of a Shunt and a

Experiment 4.

Compound Wound Motor.

the object of this experiment is to determine tne

variations of speed

up in three ways:- Shunt, Cumulative and Differential.

Apperatus:

neference:

with loed for the same motor connected

Compound wound Notor.

Shunt Generator.

Starting Box.

vo «xheostats.

Booster-Set.

Water Barrel or Lamp Back.

Tyvro Ammeters.

Voltmeter.

Tachometer.

franklin & usty, p.97-99,116-117 ,1lZs.

Kerapetoff, Vol.I, Art.257-c6l.

Bedell, pe2c7-c8&.

wilson, De 21-25, 26-27.



ibxperiment 5.

Wo-Load Characteristics of a Shunt Generator.

“ne object of this experiment is to study the

factors by which the voltage of a Shunt Generator may be

adlusted or controlled. Also to obtain data for the con-

struction of the performance curves of a Shunt Generator

when operating at no load.

Apparatus:

Reference:

Shunt Generator.

Shunt Motor.

Starting Box.

nheostat.

Ammeter.

Voltmeter.

Tachometer.

Franklin & sty, Chap.

Karapetoff Vol.I, Art.

Clewell, pe 05-45.

Bedell, xp. 1-B.

wilson, p. 9-14.

4& 5.
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Experiment 6.

Brake Test of a Shunt Motor.

The object of this experiment is to obtain data

by means of a brake’ test for constructing the performance

curves of a Shunt Motor.

Apparatus:

ueference:

Shunt Motor.

Starting Box.

Kheostat.

two Ammeters.

Voltmeter.

Tachometer.

Prony Brake.

"cales.

Kerapetoff, Vol.I, Art. 255.





Kxperiment 7.

Vistribution of the Magnetic lux in the Air Gap

of a Dynamo Electric Mechine.

the object of this experiment is to determine tne

Distribution of the Llagnetic #lux in the air gap of an elec-

tric machine when the armature is running free and when it

is loaded.

Apparatus: -

Shunt Generator with Template.

Shunt Motor.

Starting Box.

Voltmeter with Pencil Leeds.

Lamp Bank.

Rbeostat.

Ammeter.

Reference:

Karapetoff, VoleI, Arte 155-126.

Wilson, Exp. 17.

baldwell, D-27.



Experiment &.

Load-Voltece Characteristics of a Shunt and a

Compound Wound Generator.

The object of this experiment is to study the

factors by which the voltage of a Shunt and a Compound

Wound Generator may be adjusted or controlled. Also to

obtain date for the construction of the performance

curves of the Generators when orerating under load.

Apvaratus:

Compound wound Generator,

Variable Speed Liotor.

Variable Speed Starting Box.

Two Rheostats.

Two Ammreters.

Voltmeter.

Tachometer.

Water Barrel.

Reference:

Franklin & usty, p.397-406.

Karapetoff, Vol. I, Art. 2212350.

Bedell, pe. 13-26.

Wilson, pe 9-1z2, 14-19.





iixperiment 9.

Characteristics of a Series Dynamo #lectric Machine.

The object of this experiment is to study the Series

JVynamo and to obtain data for the construction of the per-

formance curves of the machine when operating as a gener-

ator and when operating as a motor.

Apparatus:

Shunt-Series Set.

Starting Box.

nheostat.

“ater Barrel or Lemp Zar...

two Amnebers.

two Voltmeters.

Yachometer.

“eference:

Sranklin & Ssty, p.78,86,118-123, 586-597,
p-e410-412.

Karapetoff, VoleI, Art.249-25c.

Bedell, pe1-9, 59-40.

Wilson, Pp e 24-26 e



Experiment 10.

Efficiency of D.C. Machines by Direct and by

Indirect Methods.

ine object of this experiment is to determine

the efficiency of D.C. Machines by measuring the losses,

and by measuring the input and output of tne machine.

Apperatus:

D.C. Motor-Generator set.

»vterting Box.

Two xheostats.

Three Amneters.

iwo Voltmeters.

water Barrel or Lamp Bank.

Tachometer.

neference:

“ranklin & Lusty, pe 129-152.

Karapetoff, VoleI, Art. 272-277.

Bedell, Exp. e-B.

Wilson, Exp. 12.



uxperiment ll.

A Study of the Three-i/ire System.

The object of this experiment is to determine

the voltage and the

System.

Apparatus:

neference:

current relations in a Phree-i‘/ire

notary Converter with three balancing

coils, or e Balancer set.

Starting Box.

iheostat.

three Ammeters.

iwo Voltmeters.

water Berrel or Lamp Bank.

franklin & Esty, pe 1llée-1lo.

Kerapetoff, Vol.eI, Art. 240-243.

Wilson, ixpe 20.



mxperiment 12.

Operation of Shunt and Compound Generators

in Parallel.

the object of this experiment is to study the

action of two Generators when supplying currect to a

common load circuit.

Apparatus:

Two Shunt or Compound Generator Sets.

two Starting Boxes.

two xheostats.

three Ammeters.

three Voltmeters.

vater Barrel or Lamp Bank.

sweference:

franklin « Hsty, Art. 86-87.

Karapetorff, Vol.eI.,Art. 235-259.

Clewell, pe 70-78.

Wilson, pe 19-21.





Experiment 13.

Opposition Method of Testing wo Similar

Iiachines.

she object of this experiment is to determine

the efficiency, regulation, and temperature rise of v.U.

liachines by the opposition or pumping back method.

Apparatus:

neference:

Miotor-Generator Set.

Boster Net.

whree ncheostats.

12wo Voltmeters.

‘three Ammeters.

Lachometer.

Karapetoff, Vol.eI, Art. 294-506.

olectrical world, Vol.68, p. 1160.





ixperiment 14.

A Study of tne Automatic cattery Booster.

the object of this experiment is to study the

fectors by which the current demand of a fluctuating load

is automatically supplied by means of a Battery Booster

DOG.

Apparatus:

neference:

Generetor Set.

Booster Set.

Storage Battery.

three Ammeters.

swo Voltmeters.

uwo sheostats.

water Barrel or Lamp Benk.

sranklin « usty, pe 2cd8-c6l.

xarapetoff, Vol.I, arte 582-564.

Standard -iandbook, Sec. 20, 154-156.



List of sxperimerts for Alternating Current Laboratory.

1

Pa

3

4.

D

10

il

l2

13

14

15

A Study of Impedance.

a Study of Inductance and Capacity in Series.

Power lieasuremnent in a.C. Circuits.

Voltage segulation of an A.C. Generator.

Efficiency and Kegulation of a Constant Potential

vransformer from its Losses.

Voltage Relations Kesulting from Various Transformer

Connections.

Breke test of an Induction Motor.

Excitation and Impedance ‘'ests on a Three-Phase

Induction Motor.

Influence of the Excitation of a Synchronous Motor

on the Power s'actor.

A Study of the Single-Phase Commutator Motor.

Operation of a Constant Current Regulator.

A Study of the Rotary Converter.

A Study of an Assynchronous Generator.

Operation of Alternators in Parallel.

A Study of the Wave orm of Alternating Current.





mxperiment l.

A Study of Impedance.

The object of this experiment is to study the

fundamental relations between currents and voltages in

alternating circuits containing Resistance

Apparatus:

neference:

notary Converter.

Starting Box.

xheostat.

Inductance Coil with ifovable Iron

Lamp Bank.

A.C. Ammeter.

A.C. Voltmeter.

D.C. Ammeter.

D.C. Voltmeter.

Tachometer.

Sheldon & Mason,Chap. 4.

Karapetoff,Vol. I, Art. 96-108.

Bedell,p. Jll-12c0.

wilson, Dp. 55-59.

and Inductance.

Core.





Kxperiment 3.

Power Measurements in A.C. Circuits.

the object of this experiment is to become familiar

with the various methods of measuring power in A.C. Circuits.

Apparatus:

Alternator Set.

Starting Box.

two Rheostats.

Three wWattmeters.

A.C. Voltmeter.

aeGe Ammeter.

Portable Lamp Banks.

neference:-:

Sheldon & Mason, pe lO7-113.

Karapetoff, Vol.II, Arte 525-532.

Standard Handbook, Sec. 3, 170-178.

Bedell, pe 226-239.





isxxperiment 4.

Voltage Regulation of an A.C. Generator.

The object of this experiment is to obtain data

for tne construction of the saturation curve and the short

circuit curve, and for calculation of the voltage regula-

methods.

Apparatus:

neference:

Alternator Set.

Starting Box.

Two Rheostats.

Three Current Transformers.

Two A.C. Ammeters.

AeC. Voltmeter.

D.C. Ammeter.

D.C. Voltmeter.

Tachometer.

Sheldon & Mason, p. 116-124.

sarapetoff, Vol.II, Art. o72-576.

Bedell, pe. 75-100.

Wilson, p. 62-65.



Experiment 5.-

BKfficiency and xegulation of a Constant Potential

Transformer from its Losses.

The object of this experiment is to determine the

losses of a Constant Potential Transformer from which the

efficiency and resulation may be calculated.

Apparatus:

notary Converter.

Starting Box.

Rheostat.

Transformers to be Tested.

Two Wattmeters.

Voltage iegulator.

A.C. Ammeter.

A.C. Voltmeter.

JeC. Ammeter.

D.C. Voltmeter.

Tachometer.

Reference:

Sheldon & Mason, Art. 64-65, 67.

Karapetoff,Vol.I, Art. 15-316,

Vol.II, Art. 49€=-502.

Bedell, p. 95-95.

J4lson, pe 150-175



ixperiment 6.

Voltage Xelations Kesulting from Various Transformer

Connections.

The object of this experiment is to study the var-

ious transformer connections gnd the relation of the voltages

produced.

Apparatus:

neference:

Motor-Generator Set.

Starting Box.

Two Kheostats.

Bank of 1 to 1 ‘transformers.

Two A.C. Voltmeters.

Portable Lamp Banks.

Sheldon & Mason, Art. 69.

Karapetoff, Vol.II, Art. 559-549.

Standard Handbook,Sec. 6, 102-161.

wilson, pe 102-108.



Experiment 7.

Brexe Test of an Induction Motor.

Lhe object of this experiment is to obtain data

by means of a brake test for constructing tne performence

curves of an Induction Motor.

Apnaratus:

Alternator set.

Starting Box.

two Rheostats.

“hree Phase Induction ..otor.

two Voltage Transformers.

tvo Current Iransformers.

wo wattmeters.

uwo A.C. Ammeters.

Two Ae Ce Voltmeters °

‘yvro Tachometers.

neference:

Prony Brake.

»cales.

Sheldon & Meson, Arte 75-77.

Xeravetoff, VoleL, Art. 3:2-006,542-355.

Wilson, pe SO-85.



hxveriment 8.

Excitation ‘and Impedance Tests on a Three-Phase

Induction Motor.

the object of this exveriment is to obtain data

for constructing the circle diagram of a ‘hree-Prhase

Induction Motor.

Apparatus:

Keference:

Alternator Set.

Starting Box.

iwo Rheostats.

Three-Phase Induction Itotor.

iwo Current ‘‘ransformers.

“vo wattmeters.

Lv7o w4eC. Ammeters.

A.C. Voltmeter.

De Ce. Ammeter.

D.C. Voltmeter.

Vachometer.

Sheldon & kason, Arte 64-65.

Kapapetoff, Vol.II, Art. 601-614.



Influence

on the Power HKaector.

iixperiment 9.

of the xuxcitation of a Synchronous Motor

the object of this experiment is to study the in-

fluence of the excitation of a Synchronous liotor on the

power factor, and to obtain data for the construction of

the V-curves.

Apparatus:

Reference:

notary Converter.

A.C. Notor-Generetor Note

1vo Starting soxes.

Three sheostats.

awo wWattmeters.

two Current ‘'ransformers.

ivo AeC. Ammeters.

lwo 1eC. Voltmeters.

wwo eC. Ammeters.

D.C. Voltmeter.

Yachometer.

water Barrel or Lamp Bank.

Sheldon & Macon, Arte 84-85.

sarapetoff, Vol.II, Art. 551-553.

Wilson, p e T2e-75 e



Experiment 10.

A Study of the Single-Phase Commutator lLlotor.

the object of this experiment is to study the

construction and wiring of a Single-Phase Commutator Lotor

and its starting box, also to obtain data from which to

plot the performance curves.

Apparatus:

Reference:

Single-Phease Alternator Set.

Single-Phase Commutator liotor, with

Ntarting Box.

fio sheostats.

Wattmeter. .

AeC. Ammeter.

AC. Voltmeter.

DeU. Ammeter.

DeC. Voltmeter.

tachometer.

Prony Brake.

NCAaLES.

Sheldon & hiason, Arte 96.

iuanufacturer's Instruction Bulletin.

Celdwell, Alie2o.

Wilson, pe 91-92.



Operation

Experiment ll.

of a Constant Current tegulator.

the object of this experiment is to study the

operation of a Constant Current Regulator and its uses.

Apperatus:

Neference:

notary Converter.

Starting Box.

nheostat.

Constant Current xegulator.

two Wattmeters.

two A.C. Ammeters.

Two A.C. voltmeters.

dater varrel or Lamp Bank.

Sheldon & Liason, Art. 72.

sarapetoff, Vol.I, Agt. 213-214.

dilson, pe 114-115.





iixperiment 1c.

A Study of the xotery Converter.

sne object of tnis experiuent is to study the

various Letnocs of starting end operating the notary

Converter, and to obtain data for the construction of the

performance curves.

apparatus:

Rotary Converter.

Sturting Box.

Rheostat.

two Vettmeters.

Two A.C. Ammeters.

A.C. Voltmeter.

D.C. Amnetesr.

D.C. Voltmeter.

Tacnometere

Lamp Bank.

ieferences

Sheldon & hicson, pe lOS-112.

Karapetoff, VoleII, Art. 585-595.

Caldwell, Cv-19.

Wilson, pe 76-79.



Experiment 13.

A Study of an Assynchronous Generator.

The object of tnis experiment is to study the

behavior of an Induction Motor when run above synchronism.

Apparatus:

heference:

Rotary Converter.

D.C.-Induction Motor Set.

Tivo Starting Boxes.

Two xtheostats.

Two wWattmeters.

Three A.C. Ammeters.

Ae Ce. Voltmeter.

Portable Lamp Banks.

Tachometer.

Frenklin & Esty, pe 271.

Wilson, De 89-91.

Caldvell, AwGe=-83.



Experiment 14.

Operation of Alternators in VPsrallel.

The object of this experiment is to study the

methods of connecting two Alternators in parallel, to

determine the division of the load between them, and the

effect of unequal field excitation.

Apparetus:

Two A.C. Generator Sets.

Two Starting Boxes.

tour kheostats.

‘our Wattmeters.

Three 4.C. Ammeters.

Two «eC. Voltmeters.

water Barrel or Lamp Bank.

synchronism Indicator.

neference:

Larapetoff, Vol.eI, Art. S2e7-251.

Caldwell, A-35.

wilson, pe 69-72.

IeC.5. Hand-Book, pe 261-268.



Experiment 15.

A Study of the vave .*orm of Alternating Current.

tne object of this experiment is to study the

form of tne s.l'.3. and the current waves of alternating

current, and to determine the effects of different types

of load on tne wave

Apparatus:

reference:

form.

Oscillograph.

Alternator or notary Converter.

Induction Motor.

Inductance Coil.

Transformers.

Condensers.

Invo AC. Ammeters.

Voltmeter.

Starting Box.

nheostats.

Lamp Banks.

Kerapetoff, Vol.II, Art.

Caldwell ’ Cre13 e

Wilson, pe lec-l12d.

646-6556
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Apparatus xequired for the first 5 Ixperiments in v.C.Work.

oO
o

HP
FF

fF
O
o

O
o

m
M

cnunt vynemos.

Compound Dynamo.

Booster Set.

Starting Boxes.

mheostatse

Ammeters.

Voltmeters.

dvater Berrels or Lemp Bans.

Tachometers.

Apparatus Xequired for the Second 5 Experiments.

4.

1

1

1

1

1

8

8

10

9

0
8

Saunt Dynamos.

Compound Dynamode

Shunt Series Set.

Booster Bet.

notary Converter.

Balancer Set.

Starting Boxes.

nheostats.

ammeters.

Voltmeters.

water Berrels or Lamp Bens.

Tachometers.e



Apvaratus xequired for any of tne 2 Xemaining Experiments.

Shunt Lynemos.(o
R)

1 Booster Yet.

Oo Starting Boxes.

6 mnheostats.

G6 Ammeters.

5 Voltmeters.

2 vater bBerrels or Lamp Bants.

Yacnometerse0
9

Apparatus xequired for the #irst 5 Experiments in A.C. ork.

2 kotary Converters.

Motor-Generator Sets.G
I

Starting Boxes.

C
O
V

rheostats.

Ae Ce Amneters.e
n

AeC. Voltmeters.

D.C. Ammeters.

beC. Voltmeters.

rachometerse.

Set Portable Lamp Benks.

Inductance Coil whth Movable Core.

P
P

HP
Ss

BP
PB

on

Bank of vondensers.

Current t'rconsformers.©
)



Apparatus sequired for the Second 5 Hxperiments.ein A.C. Work.

oo
FP

fF
BR

OO
HO

OH
w

FP
YP

HY
HP

om
|

WwW
KB

H
P
H
w

Apparatus hequired for ang & ot

e

oO
&

4.

Hotary Convertor.

Notor-Gererator sets.

Sterting Boxes.

sheostats.

Single-Phase Motor-Generator set.

Single-Phase Comnutator Motor.

‘Mhree-thase Induction Kotor.

Current ‘Jransformers.

Voltesce sransformers.

vattmeterse.

eG. Ammeters.

AC. Voltmeters.

DeC. AMneters.

Dee. Voltueters.

Volterce sefulator.

Lachometerse

water Barrel or Lemp Bank.

Bank of 1 to 1 ‘'ransformers.

Prony Brake.

Pair Scales.

ner uxperiments.in vnele .Orne

Wotor-Venerator Sets.

xotary Converters.

Sterting Boxes.



O
o

O
M

G
C

nhneostats.

vattmeters.

aeU. Arineters.

AeGe Voltmeters.

lachometers.

Jater Barrels.

liamp Bans.
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A List of Machines Saved from the Fire.

notary Converters.

Make & Ilo. Hare. Volts. Amps. ieP.hi. L W H

Ws-17587 5 220 19 1200 28 22 104

W-1 Type S 3 220 | 13 1800 28 16 6:

D.C. Dynamos.

W=38204 5 125 30 1000 36 21 16

W=-209038 2.5 125 15 1800 27 816 Ve

W-34655 2 125 12 12000 27 16 Ve

W-2 Type 8S 6 220 25.5 1465 27 18 95

W-26965 1 220 4.5 400 29 15 "”

S-692 1 110 6.8 1230-2020 24 10 Be

"1=-304096 1327 250 52 700 36 34 16

"1-504093 1OLw 250 40 750 36 34 16

Induction Motors. 60 Cycle.

G-183030 5 220 13.4 1200 22 15 72:

G-71406 2 220 5 1800 20 18 V%

G-56006 1 220 265 1800 17 «14 64:

G-2647741 1 110-220 10.4-5.2 1710 20 13 64

Bases for

$-692 21 9 42/6

G183030 21 16 3

G-56006 16 14 45:

G-2647741 17 14 sak

V-Jestinghouse, G-General Electric, N-lorthern, S-Stow.



Part 4.





A Layout of the #loor Plan and Distributing System

of the Laboratory.

the layout,.shown on vrawing I'o.I, is for the

two western rooms in the basement of the n.s. Olds Hall

of Engineering. whe apparatus, test-stands and switchboard

are shown arranged in a logical order. ‘he large and fixed

machines are arranged along the walls in such &@ manner that

they are well lighted and are accessible for experimental

purposes. ‘he test stands are in the center of the rooms

where they can be arranged around their respective conduit

to suit the conditions of the experiment. Suitable tables

having electrical connections with the switchboards are

placed near the windows where experiments requiring small

apparatus may be performed. A balcony is provided at one

end of the A.C. room for the storage battery and all the

stationary transformers.

the distributing system is through conduits in

the floor and along the walls. ‘the wires to machines on

test stands are laid in floor conduits. At a convenient

point a tap is made into which a branch may be inserted

and lead to the control board of the pair of test-stands.

tne conduits along the walls contain the wires leading to

the fixed machines, to the tables and to other rooms in

the building where electrical power may be used for demon-

strating or experimenting purposes.





Part 5.



A Design of a ‘est-Stand with a 5 =.P. Motor-Generator

set upon ite

the Best-stands are designed for generator-sets

up to 7% horse power capacity. ‘'he legs and cross beams

are of 24x24x5/16 angles, while the braces and contrél

board frames are of 1x1x3/16 angles. uwshe tops of the stands

are of 2 inch hardwood planks. These are of two lengths,

60 and 66 inches long, a width of 27 inches, and 26 inches

from the floor.

the control board has a starting box to be used

for either machines, two field rheostats, two armature

switches with fuses, and a connection panel containing

all the leads from the machines and the connections from

the switchboard. Connections of the machines are made on

the penel by means of short copper wires held between two

copper washers by an iron wingnut, ‘whe wingnuts facilitate

the making of connections and eliminate the use of screw-

drivers or pliers. On the control boards of test-stands

in the A.U. room, three pole switches with fuses are used

for three-phase work.

A design of a test-stand with a 5 H.P. motor-

generetor set upon it is shown on Drawing No.II.



Part 6.6



A Design of the Switchboards for the Laboretory.

Since the laboratory is to be in two separate

rooms it is necessary to design a switchboard for each

room. the switchboard is the terminal of the leads from

all the machines in the room, also for above and adjacent

rooms where electric power may be used. ‘the two switch-

boards are connected so that power generated in the one

room may be transferred to the other for distribution.

Panels may be added to each switchboard as necessity re-

quires, or tney may all be assembled into one unit without

interfesrring with one another or leaving a dead panel.

All plug holes on the switchboard are properly labelled.

On the D.C. switchboard are circuit breakers for

Opening tne power house or the storage battery circuit.

whenever an overload occurs on them. A two pole double

throw switch for connecting the storage battery for 62 or

for 125 volts is on the panel. wv. CG. instruments for meas-

uring the current and the voltage of main circuits are also

on the switchboard.

On the A.C. switchboard synchronizing switches

and a synchronism indicator are provided for overating two

or three altinators in parallel. Instruments for measuring

the currect and the voltege of tie power generated in the

rooui ave at the top of one of the panels. A three pole

double throw switch for conxecting three ginsle-phase cur-

rents from one eltinator into delta or into star connections.





and a two pole double throw switch to give 110 or 135

volts three-phase A.C. from a transformer are on one of

the panels.

the following power is available at the switch-

poerds;

220 volts D.C. from Power House.

110 " " " 220 and Neutral.

125 " " " Storace Dettery.

6 2 " we vt Ww af

ceO " A.C. Phree-Phase from Leboratory.

155 Y VW WW 1? tt 1

110 ft ! W wt BI WY

220 " " Single-Phase " "

1L1LO 1? T th | ? T 1?

A design of the switchboards for the leboratory

is shown on Drawing No. III.
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