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The object of these tests was to determine the distribution

of power through the different shops of the mechanical engineering

driven by means

w

department, The line shafting of these shops 1

-

of electrical motors and the individual machines by belt drives,

In order to determine the distribution, the output of the motors

-

)

at different shop loads had to be obtained, For this purpose, two
sets of tests were carried on, In the first set the relgtion
between the input in the motors,; or the electrical horse-power,
and the output, or the brake horse-power, was determined, ln this
set of tests readings were tgken of the volimeter, ammeter, and

of the scales simultaneously, A zero reading was taken while the
motor was standing still, A certain weight was then placed on
the scales and the prony brake was tightened till the scales
balanced and two or three readings were taken about a half minute
apart, at the cloge of every five minutes, An average of these
readings was taken so as to avoid any error which might arise from

The weight on the scale beam was then increased

about one pound and the procedure was repeated, This was contin-

ued till the motor was at its maximum test load,
By multiplying the volts by the amperes, watts were obtain-

ed, (as shown in tables 1, 2 & 3 etc,) which divided by 746 gave

the electrical horse-power of the motor or the input into the

the weight of the prony brake or the zero reading from the actual

reading, which was taken when the motor was running with a certain

The output in brake horse-power was Obtained by subtracting

weight on the scales, and multiplying the remainder by the R, P, M,

and by the brake constant, By dividing the brake horse-power DYy

the electrical horse-power the efficiency of the motor was Obualne

S




was equal to ,0005, this being obtained

1 b S - YY) = "'r ,"L
The brake constaillc

the formula 277 L , where L = 31,5" is the length of the brake
3000
arm. This value being reduced to feet before subsiituting in

above formula,

ts was carried on to determine how

w

The second set of te
much power it took to drive the line shafting in the machine shop,
and wood turning shop, also the power necessary to run each
machine with and without load, Readings were taken while classes

were using the machines in the machine shop and wood turning shop,

to £ind out how much power was ordinarily used, During the tests
machines were started and stopped, one at a time, in order to
détermine the power which would be required to run the individual
machines.

The apparatus used in the tests consisted of a syphon,

Weston voltmeter and ammeter, prony brake, and a speed counter,

The results of the tests were put in tabular form; the volts,

amperes, watts, R, P, M,, weight, brake horse-power, and electrical

horse-power being placed in separate columns, The tables in the

machine shop were numbered 1l; those of the wood turning shop 2;

and those of the carpenter shop 3, Each curve sheet was numbered

in a way to correspond to these tables.
The data which was obtained from these tests could never

be used in engineering work to more than two significant figures,

The power required from day to day by any one machine waries,

since the material, the size of cut, the shape and conditions of

S mes

the tool are not constant, The power supplied to the shops come

in the fopm of a 220 volt direct circuit., The method for stating

T A3

the distribution of power in elecirical horse-power Wwould have
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pcen objectionable on account of the loss of energy in the motor,
the efficiency of which was unknown. It was decided that (1) the
total electrical input of each motor should be obtained under

ctual working conditions, this data showing the names of the

ct

jv)

<

machines in use and whether under load or empty. I'hese results

can be found by consulting the tables. (2) The motors were

-]

similar to (1) with respect to the voltage, speed, and load, In
each case the input was obtained by placing the voltmeter and
ammeter at the most apcessible point in the line as shown in
figure, Thus in the machine sﬁop, the prony brake apparatus was
all supported high up on the roof truss but the electrical instru-
ments were placed in the circuit at a convenient place near the
starting box and switch, This was allowable since the instruments
were in the same position during tests 1 and 2, so that the line
drop being a constant, was not counted,

During the tests some of the following things were observed,
Water must be used constantly in order to remove the heat as fast
as it is generated, otherwise the fluctuating temperature will

1

effect the reading, When water is allowed to get to the rubbing

surfaces it acts as a lubricant., If the quantity is small the
heat from the brake is liable to dry the surface. When the
lubricant is thus taken from the two rubbing surfaces the friction
increases very rapidly, causing the brake to grip the pulley, to

a dangerous point, Machine oil will help keep out water besides
lubricating the surface, but a constant mixture is desirable. By
using a sufficient quantity of water upon the inner surface of

the pulley, the outside rubbing surface cannot get warm enough to

dry off.

oaded by using friction dynamometers in order to obtain conditions

e =




An attempt was made to design and construct a friction brake
which would possess the following advantages over the common form,
1. Adjustable for pulleys between 6" and 10" diameter
2, No tendency to chatter from grip on the pulley

3, Large amount of rubbing surface well distributed over
the pulley face

Spring balance reading actual force resisted

5. Ability to be loaded, by one screw, without producing
errcrs in the reading

For want of time this brake was hastily put together and tried on
the 20 H, P, motor, No o0il could be used as the pulley face was
pierced by numerous holes 1/8" in diameter and water from the
ingide of the pulley passed through these to rubbing surfaces,

Thig brake acted fairly well during the test as the spring balance
did not vibrate, The gripping effect which makes a common prony
brake chatter, was absent, The brake was somewhat unhandy to place

upon the pulley until experience was obtained,
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All Machines Loaded,
Rady D367

2.5,8,7;9,11,14

NS

,6,8,18,11

4,6,9,11,12,18
2,7,8,9,10,11,13,15
6,7,8,9,10,11,15,18
6,7,8,9,10,11,13,16
2,4,5,7,8,10,11,12,13,15,16
2,4,5,7,8,10,11,12,13,15,16
2,6,7,8,9,10,11,14,15,16
2.,4,7,8,10,11,14,15;16
4,6,8,9,11,16

2,4,6,11,9,16

2,4,8,957,;11,15,16

1.2,3,4;5,6,7,8,9,10,11,12,15,14,156,16

1,2;%:4,5,6,7,8,9,10,11,12,15,;14,10;46

°,4,5,7,8,10,11,12,13,14,15,16

2,4,5,6,7,9,10,11,13,14,15,16

o A 6.7 ,9,11,16,18

2,4,5,6,7,8,9,11,12,14,15,16

2.5.6,7,9,10, 11 313, 16:16

8 8 0al,9, 0,83 506,18

1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,1

o

1,2,5,4,5,6,7,8,9,10,11,12;13,14,15,106
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36 228 15
[37 2825 17
38 224 1%
50 2885 16

226 15

|42 224 14
L3 | e 13

la4 224 19

3810
3600
3390

2900

LOAD ON

1,884 ,0 7,16

5 R595:4,5,8,7,.8,9,30,11,12,15,14,15.,18

8 H,

WOOD TURNING

MOTOR

OIINT

SHOP

Vi
L]

1:245:4,5:8,7,8,18,11,12,13,14,15,186

14246454,5,657,10,11;12,13,14,15,16

Y8, 5,4,5,6,7,13,30.,1%. 14, 15,16

1,2,3,4,0,8,7,18,18,14,15,16

XyBpd54,8,8;7:12,1:4,15,16

1!2!3l4!5!517!12114!16

112’5!4!5D6’7)1271

[&)]

All Machines Off

Line Shaft Only
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700D TURNING SHOL

A Line represents a Load
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AL 20 H, P MOTOR
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NUMLINAL
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WOoOD

5
a
5
D
3

8,61
8,31

6420
6200

214 30
214 29
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Shaper 7 Jizx Saw
Polisher 8 ortising
jood Lathe - 12! Machine
11 Pre
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T 0
i L A
N M T M
K S E
I\;& ;Y 1 5
L 1 1:01 229 16
o 1:08° 280 17
R B e R
4 1l:21 220 19
5
5 1:30 220 20
§ 1:55 218" 88
7 -1:48 220 20
8 1:50 220 20
9 1:55 Bl9 20
|10 2:;83 718 1B
|11 2:08  ‘228. 28
|12 2:15 220 19
|
|13 2:i20 228 80

219 20
17 2ra6 'S80, Bl

18 2:40 218 -21

| 19 2:45 220 16
| 80 505" 820, 19
ol @ubs 8E8. 99
22  2:856 218 , B4

25. 2:87 21y 40

-3

O B I B =

4400
3520
4160
4380
4620

43570

LUAD UN 10 H,

AT AT
MACHLNE

A Line represents a load,

Line shafting as

1,2,15,17,25
2,315,017
5,14,15,17

1.8,%.6,8,1%:04 15, 16,717 48 83

29,30 3
All Machines On,

Unloaded,

P, MOTOR
SHOI

a load




117
18
119
20
21

| 22

24
| 25
26

| 27

13
14
15
16
17

| | 1-1

P3|

1:47 230 34 7820
1:48 230 28 6440
1:50 . 234 16 3740
1:55 232 15 . 3480
2:00 234 20 4680
2:05 236 16 3780
2:10 246 20 4920
2:15 200 16 3200
2:20 216 16 3460
2:85 220 .14 -30880
2:30 220 22 4840
2:35 220 18 3960
2:40 219 17 3720
2:45 218 18 3920
2:50 - 218 14 3050
2:65 9216 13 3030
3:00 217 14 3040
5:08 215, 13 72790
3:10 218 14 3050
2 14" Lathes 18

Tool Room Lathe 19
28"x20' Lathe 20
Planer 21
Shaper 22

Boring mMill 23

i' MACHINE SHOP

I A Line represents a load,

10,5 1,3,4,9,13,14,16,18,19,20,21,28,30,%
8,63 1,4,9,13,14,16,18,19,20,21,28,30,51
S.Q1. B4 a1 97

4,66 2,3,4,16,21

6.28 %,3,16,21

5.06 4,15,91,%85

8,89 4,9,4,15,16,81

4,29 . §;%2,15,16,51

4. 64 F.,2.08 91

4,13 « 21

6.48 3,2,15

5,30 Z,15,T6
4,98 3,15,18

5,25 A,05
& 08 -4
4,05 12
287
274 B
a,08 . 14,76 |
== C O DE ~2-em-a

Miller 24 Pipe Machine

Emery Wheel 256 Speed Lathe

Polisher 26, . Prill Grinder
Grindstone 27 Universal Grinder
Hack-Saw 28,29,30 Sensitive Drill Fress

Drill Fress

LOAD ON 10 H, P,

MOTOR

31 Blotter
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23

24

218
216

216

A
40

puis

12
15
14

16

25
27
28
28
30

31

34

]
A
o
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1270
1500

1910

605C
6100
6480
6750
7130

7350

s e ol v

179
2,01
2,56
2,59
3,44
4,30

4,05

PRONY BRAKE DATA

10 H, P,

F

<

i

Bl

Ko i
oo A
2 =9 9.3
S AR ) R
4 =818 9k
e B
g =8 g as
& = 6 4,350
TR o T 4
17 = 4 5,00
SIRE R I T
g =g . Th
B -8 8,25
8 =8:6,25
9 =0 BT S
9 = G 8,75
9" = 8 Alen
186~0 #.%75
10-8 8,25
11-0 8.98
11-8 9,25
12-0 letls
12-8- 10,25

15-12 10,75

14-8

11.5

1245
1270
1245
1245
1245

1245

- 1245

1295

1245
1245
1245
1245
1245
1245

1220

B, MACHINE
H.
P, SHOP

*0,185 31,5"= ARl of

COUPLE
0,193

(oY
(99]
w

W
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220

220

4840
6380
5280
4840
5280
4400
4420

4220

LOAD ON 10 He 2

MACHINE SHOE
A Line represents

All Machines running

2,

Numbers 1,
1’2’5;6

172,4,5,8
152:8,435;:8

L, 88,45 ,6.8

1:2:554:596;8:
19 5 :8,

1,2,3,4,5,6

1,2,3,4,5,6,8,9,10,11,12,14,23,24
liachines Running
7,13,15,17,18,19,20,21,22,
7,13,15,17,18,13,26,21,22,25,26,27,88 J
7,15,17,19,20,21,22,25,26,27,28
7,15,17,20,21,22,25,26,27,28
7,15,17,21,22,25,26,28

7,;485,17,23.,88,85, 26

7,15;21,22,85,;

7421,28,825,26

12,3,4,5,6,8,10,11,1¢2
I B i -

9
9,10,11;12,14,924

26

(4]

1]
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?C‘ » 2‘? ,28,3f|




SUMMARY OF
AVERAGE TOTAL POWE

XIND OF LOAD

Machine St

Carpenter

Wood turning

CONDITION OF LOAD

Normally loaded
Running light
Heavily loaded
Normally loaded
Lightly loaded
Heavily loaded
Normally loaded
Lightly loaded

Heavily loaded
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