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The object of these tests was to 

of power through the different shops of 

department. The line shafting of these 

of electrical motors and the individual 

in order to determine the distribution, 

determine the distribution 

the mechanical engineering 

shops is driven by means 

machines by belt drives. 

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 relation 

between the input in the motors, or the electrical horse -power, 

and the output, or the brake horse -power, was determined, in this 

set of tests readings were taken of the voltmeter, 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 close of every five minutes. An average of these 

readings was taken so as to avoid any error which might arise from 

just one reading. 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 - 

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

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

motor. The output in brake horse -power was obtained by subtracting 

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 

weight on the scales, and multiplying the remainder by the R. P. K. 

and by the brake constant. By dividing the brake horse -power by 

the electrical horse -power the efficiency of the motor was obtained. 



The brake constant was equal to .0005, this being obtained from 

the formula 2 TTL , where L = 31.5" is the length of the brake 
33000 

arm. This value being reduced to feet before substituting in 

above formula. 

The second set of tests was carried on to determine how 

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 find out how much power was ordinarily used. During the tests 

machines were started and stopped, one at a time, in order to 

determine the power '11.ich 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, 

weight, brake horse -power, and electrical 

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

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 caries, 

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

the tool are not constant. The power supplied to the shops comes 

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

the distribution of power in electrical horse -power would have 



been 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 

actual working conditions, this data showing the names of the 

machines in use and whether under load or empty. 2hcse results 

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

loaded by using friction dynamometers in order to obtain conditions 

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 accessible point in the line as shown in 

figure. Thus in the machine shop, the prony brake apparatus was 

11 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 

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, riachine 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. 



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 

4. Spring balance reading actual force resisted 

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

For want of time this brake was hastily put together and tried on 

the 20 h, P. motor, No oil could be used as the pulley face was 

pierced by numerous holes 1/8" in diameter and water from the 

inside of the pulley passed through these to rubbing surfaces. 

This 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. 



Td 

0 

T 

I 
Ili 

E 

V 
0 
L 
T 
S 

A 
iii 

P 

aJ 

A 
T 

T 

S 

E. 

h. 

P. 

LOAD ON NOMINAL 8 H, P, MOTOR IN 

WOOD TURNING SHOP 
All 1,achines Loaded, 

1 1:04 216 16 3460 4.64 2,4,5,6,7 

2 1:10 217 15 3 260 4,37 2,5,8,7,9,11,14 

3 1:15 218 16 ,3490 4.68 4,6,8,10,11 

4 1:20 216 20 4320 5.79 4,6,9,11,12,15 

5 1:23 216 18 3890 5.20 2,7,8,9,10,11,13,15 

6 1:25 218 21 4570 6.13 6,7,8,9,10,11,13,16 

7 1:27 218 21 4570 6,13 6,7,8,9,10,11,13,16 

8 1:30 215 18 3880 5.20 2,4;5,7,8,10,11,12,13,15,16 

9 1:35 218 18 3920 5.25 2,4,5,7,8,10,11,12,13,15,16 

10 1:37 212 22 4660 6.25 4,6,7,8,9,10,11,14,15,16 

11 1:40 220 22 4850 6,50 2,4,7,8,10,11,14,15,16 

12 1:45 222 21 4670 6.25 4,6,8,9,11,16 

13 1:51 221 21 4650 6.22 2,4,6,11,9,16 

14 1:55 220 23 5050 6.77 2,4,8,9,7,11,15,16 

15 1:59 220 30 6600 8.85 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 

16 1:59 222 25 5550 7,44 1,2,3,4,5,3,7,8,9,10,11,12,13,14,15,16 

17 2:02 221 23 5090 6.81 2,4,5,7,8,10,11,12,13,14,15,16 

18 2:05 222 20 4440 5.95 2,4,5,6,7,9,10,11,13,14,15,16 

19 2:10 222 18 4000 5.36 2,4,5,7,9,11,15,16 

20 2:15 222 21 4660 6.25 2,4,5,6,7,8,9,11,12,14,15,16 

21 2:22 221 16 3540 4.75 2,11,13,16 

22 2:25 222 18 4000 5,36 2,5,6,7,9,10,11,13,15,16 

23 2:30 221 18 3980 5.34 2,3,5,7,9,10,13,15,16 

24 2:31 221 27 5970 8.03 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 

25 2:33 220 30 6600 8,85 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 

26 2:36 222 15 3320 4,45 1,4,6,7,9,11,13,16 

1 
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LOAD ON 8 H. P. MOTOR 
WOOD TURNING SHOP 

27 224 18 4030 5.40 1,2,3,4,5,7,16 

28 224 26 5820 7.80 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16 

29 222 25 5550 7.44 1,2,3,4,5,6,7,8,10,11,12,13,14,15,16 

30 222 24 5330 7.14 1,2,3,4,5,6,7,10,11,12,13,14,15,16 

31 224 23 5150 6.90 1,2,3,4,5,6,7,11,12,13,14,15,16 

32 222 22 4890 6,55 1,2,3,4,5,6,7,12,13,14,15,16 

33 222 20 4440 5.95 1,2,3,4,5,6,7,12,14,15,16 

34 222 19 4220 5.65 1,2,3,4,5,6,7,12,14,16 

35 224 18 4030 5,40 1,2,3,4,5,6,7,12,16 

36 222 18 4000 5,36 1,2,3,4,5,6,7,16 

37 225 17 2830 3.79 1,2,3,4,5,6,7 

38 224 17 3810 5.10 1,2,3,4,5,6,7 

39 225 16 3600 4.82 1,2,3,4,6 

40 226 15 3390 4.54 1,2,3,4 

41 223 13 2900 3.89 1,2,3 

42 224 14 3130 4,19 1,2 

43 224 13 2910 3.90 2 ' 

44 224 12 2690 3,60 All Lachines Off 

45 224 9 2020 2.71 Line Shaft Only 

MI 
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8 H.P. 
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0 A I 0 
L A T E. G R R B. WOOD TURNING 

N T M T H. H C P H. SHOP 
0 S P S P. T M P. 
1 223 8 1780 2.38 10-2 0.87 1440 0.63 May 17 

2 223 9 2020 2.70 11-0 1.75 1280 1.12 

3 224 10 2240 3.00 10-12 1.50 1430 1 07 

4 223 12 2680 3.60 12-0 2.75 1425 1.95 

5 224 15 3360 4.50 13-0 3.75 1220 2.29 

6 234 15 3510 4.70 14-0 4.75 1425 3.39 

7 242 18 4350 5.83 15-0 5.75 1425 4.10 

8 228 5 1140 1.53 0 0 1440 0 

1 220 6 1320 1.77 2-10 0.62 1100 0.34 May 20 

2 218 8 1740 2.33 3-8 1.5U 1100 0.83 

3 218 10 2180 2.92 3-8 1.5G 1100 0.83 

4 216 11 2380 3.19 4-8 2.50 1050 1.31 

5 218 11 2400 3.22 4-8 2.50 .1050 1.31 

6 218 10 2180 2.92 5-0 3.00 1100 1.65 

7 218 15 3270 3.62 5-0 3.00 1075 1.61 

8 218 15 3270 3.62 6-0 4.00 1100 2.20 

9 218 15 3270 3.62 7-0 5.00 1100 2.75 

10 216 19 4100 5.50 8-0 6.00 1100 3:,30 

1 218 14 3050 4.08 5-0 3.00 1025 1.54 i-ay 20 

2 222 17 3770 5.05 7-C 5.0U 1025 2.56 

3 218 20 4360. 5.85 8-5 6.31 1050 3.32 

4 216 22 4750 6.37 9-4 7.25 1020 3.70 

5 218 22 4800 6.44 9-4 7.25 1050 3.80 

6 216 22 4750 6.37 9-12 7.75 1025 3.97 

7 216 22 4750 6.37 9-12 7.75 1050 6.06 
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T 0 

I L A T E. LOAD ON NOMINAL 20 H, P, LOTOR IN 
N 1%1 T T 0ESPS- P. ':1001) TURN1NU SHOT 
May 15 

1 3:46 216 14 3020 4.05 A Line represents a Load 

2 3:55 216 15 3240 4.34 

3 3:58 216 13 2810 3.76 All Line -shafting in -1,..otion 

4 3:58 216 14 3020 4.05 

5 3:59 216 14 3020 4.05 6, 9 

6 3:59 216 10 3460 4.64 6 

7 4:00 216 19 4100 5.50 2, 6, 9 

8 4:01 214 22 4710 6.32 2, 6, 7, 9 

9 4:02 214 22 4710 6.32 2, 4, 6, 7, 9 

10 4:02 216 34 7350 9.85 1, 2, 4, 6, 7, 9 

11 4:03 210 40 8400 11.3 1, 2, 3, 4, 6, 7, 9 

12 4:05 210 42 8810 11.8 1, 2, 3, 4, 6, 7, 8, 9 

13 5:00 214 13 2780 3.73 1 

14 5:02 214 24 5140 6.88 1 

15 5:02 215 24 5170 6.92 I 

16 5:06 216 14 3020 4.05 3 

17 5:06 214 25 5350 7.17 3 

18 5;08 216 16 3460 4.64 8 

19 5:08 216 16 3460 4.64 

1 June 6 214 12 2570 3.45 0 

2 214 14 3000 4.02 

3 214 15 3210 4.30 

4 214 18 3850 5.16 4 

5 214 21 4500 6.04 

6 214 26 5560 7.46 

7 214 21 4500 6.04 1 

8 212 39 8260 11.1 Y, 2 

1582 
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LOAD ON NOMINAL 20 H.P.MOTOR IN 

WOOD TURNING Shui- 

0 E S P S 

9 214 25 5350 7,17 1, 2, 4 

10 214 30 6420 8.61 1, 2, 4 

11 212 42 8900 11.9 1, 
, T 

12 214 30 6420 8.61 1, 2, 3) 4, 

13 214 29 6200 8.31 T, ---, ---, 4, 6 

14 212 50 10600 14.2 1, 2, -4-, 6, -6 



PRONY BRAKE TEST 
20 h. P. 

CARPENTER SHOP 

1 218 9 1960 2.62 2 996 1.61 

2 216 14 3020 4.06 4 964 3.11 51" = ARM of COUPLE 

3 216 17 3670 4.92 6 980 4.75 H, Y, = 2)7140 
33033 

4 216 22 4750 6.36 7 958 5.41 

5 216 22 4750 6.36 7 968 5.45 

6 216 30 6480 8.68 8 958 6.19 

7 214 29 6210 8.32 8 958 6.19 

8 214 32 6850 9.19 9 956 6.95 

9 214 32 6850 9.19 9 956 6.95 

10 214 34 7280 9.75 10 960 7.75 

11 214 34 7280 9.75 10 970 7.84 

12 214 37 7920 10.6 11 948 8.42 

13 214 38 8130 10.9 11 948 8.42 

14 214 42 9...0 12.1 11.5 950 8.82 

15 214 40 6550 11.5 11.5 950 8.82 

16 212 44 9320 12.5 12 944 9.14 

17 212 45 9540 12.8 12 940 9.88 

18 212 47 996G 13.3 14 958 10,8 

19 212 52 11000 14.8 15 912 11.05 

20 218 6 1310 1.75 0 990 

1 Planer 
2 Band Saw 
3 Circular Saw 



ulinlimplunitiumuns .....1...:::: - ii ::::!!!!!!!!!!!!'ul::::!:24:nallirg; 
r....offis anti.:.::::::% 

... mama mommapammmew 0-7/ ..7111/Yg._. 11:.. st mringladimmiliii: "ssi":* :11:41:4111 
.., 2111WireliiiiiPilliMiliiiii:74911111 Vastraniii=1:::::" :: MOONS 

a::::::i11::1118ralUngali: '". PI ,,,,,,,.. ,-...,, 9 .' ' ' 
7.2" 

f 
. 

mm 
iiiniss 

...414i1X,2,u,,AxAA ranrinnig:.,..qurammtiqi1 awn 
::::::::::::::::Imliiiiiiii :::::::::iii 

: 
iiiiiiiniallidi:: ::::::iiiii::::::::::1!!.. kiiihiii!:!: iiiiiiiiiiiiiiiimiii joi a 

a aoN0111 OSANOSONSONNOS ONSNOSan OWNS NOSOONOMENS SONOSo UUUUU ROSIBOOMWOOSOS ODOW nu ROOMS SIMONS as MP. 
N O Mama al:11:::::ffighi::::::::::::1::::1:::11:::::!:!!::::::::::14::::::1::::11:::::111:1: rilii:11:1:::::1 

gil. 

Mei V UUUUU mispowneans 'gasps neap. mem matada: maam::::: In: a Iluamm::::::ww:411:ma:::::::::::$1:::mamosamwommomaammseasewmamosnmemelmwmasamma 
a 

:la mit IrIPUBLwal.41:: ::::::::::::PCS:RwrigrAmn-9:.. E,.....wpri corastpr: mil 1.40. " no....." 
................... 

.......!.i..........24:841......1. 
assomswi.ns s. auger 

II 

sham rw 
ream 

4:11" 4:113:1=1:11:12:::12::::::::::::::::1.::::::C=.. "CIACCIICietl 1:11 silICICICISCCII CCICUICC. 

, 

I. 4:1111:::::1114:11:1:11CCUCCICICCEICCEICCICCISICCIFFICHICIPIMPICICINEWRINICHICFACIIII=11! 
4 ampimisimpamiimmialosalm::som: 81:::liti:::4:::::::::milmilsamilli141111111414119 ismilullilililielailli::::Fil 

wemme, a ::::: mummer am. se so; me mom m me mass awasmsema amps m mm mamma on sm limn m c mow a mass a :""T"Preasiernip::::::::::::121::;:i::::::::::::111::::1:11111:111FIV:::::FATIPPVIrrgireprompraill: masa* 
maaamm.iiim...mam.m...mammansio.sem.min.. a UUUUU womm.mm. moms, a a. MOON ON eallaSON ma a mm ant in :::::::...:::i::::::::::::1:::::::::::::::::::::::= 1:::::::::::::::::::::::::::::::::::::::...: It 

. 
ri.Latiliiiiii 

. 
:::: smaimilmmassmarmasmammw UUUUU 

amassammolimmappwwwellwwsw.P**wwillomprw.PmemwoMmullfflaufsmill!:::::mummw 

mil:: . .-ammtmeammars mamm..mmamommemwa UUUUU tomow....mos mo..maymela.mamm.stwomeemm.m m. ..winomes is .m... maw.mew . ..mmas isa AlagrietintqUUUU 1:1:11hvairl::::::::::::pii,fiq: iii::::,11::::1:::::4:11 :IL irilaVgadliin gralipii 1E .fina 
ma, ............_......... ...:............. ..... On ISSONWOmmlOWNSONNUNUOM p mamma am. O mow m is wm. ON...... 

annrmii ::::::caurai::::::FinviranImfarmiprowip::::::::rarammuogiquirpliiile 

I 
1 

amernmamppppp I mummy. sows s ONfON ON Mila NOM, MISS p m apausummuippamenwpplipmir mpp Ism0p _..m Hi; ::::::::::::::: as:::::::::::::::::::::::: :: : 
: 

::::::::: :::::::::::::::::::::::::::::::::::::::::::=4: 1:11 :::::::::: 
a 

:HIM; 
: 

ailulifiliffifilitr...fijismicillillmmitillammorjunr.p.,riill.haiimii11..N. Kai. ..... 
......... , 3... ass 0 

01::::::::119: ::::: :::::a::::::: : Cilinlini:11:1:::::::::::::iliTliaaarge:11:::::: 
8411:110neopaiNmilaa nallow08081408NSwaanit 

mm so w mm amminow:meuraprimmrse a mm: 1 ma iiiiiimil: 
:11111111411111111111 

wwomwmemiumewwwwass so seensamommmiamomm amino 
romoranommuseawammommoss onummosammomnowsol n 

samal:11:1:anal:11:11111::::::::inesmlitUdinumw1:1 

M; geowomvommln 
:::::: 

::::::119E141::::::::wousigni:::::illreirm::::211111pRI:1:111:111,1: Enirral Cr 4111 : """"............ ::::: sa........ orm.m.p....am..ass .. mem am p risae4 amass eau spamarna Rs aaa a .... Egiiiiii!iiiiiiiiii::"""":1111::::::::::111:mmallagillIn1=11:::!::::::a.all: 
: 

::06:::::::111:1111:1 Is MIL III :MI! 
n i1;::::::::iii::::11111::::mmemommil:111:FAI:11:111:iiIM=1:1:1:11:111i1 ::::: 

mope pasPOMMw ammasonle.st :::::: ONnaNNOWNONNO MIN ::: prasomemmas SOSSAMOMONSO 4 mom amonampm ppm 
li::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

1111:::::::::11:14::::::11:::::: :::::16 
li::11::::::::::11111:111 'II:: 

mmpowairpawimamplimosammempouppmammempmammpopmmempummummemmosameasompitmlemoilmw4mmpollmmemmillispipparnommitimplammilatim a 
p m ::::: samaramsommetswggim:: paill::: 1 m pupa : :a :::::16:::: :wawa* SONNISO migammraism pinepouramp ppm ::::: OMONONNOWOONNOSSOSNIVONSOO 

O 41010 ariconana48410110111401 ::::: 
inniliNNO 

IAN 001 
leillaa_440114114111111: : 

::::: asswiammmarmasernammeasawsmammaamommus Malia WONSO In mas 4 
18grilinal 

ibiltaiiiiiiiiiiiiii::::!::: 
::: :: :::::: :::!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilillgiiiiiiiiirnigiraiii iiiiiniliiiiiiiiii lillirl'I "iii 1 

aaaa aa ::::::: ::::::41:114:::::: :::: oNS:::::::::=11:::11:::::::::::::::=A:::=1:: .11!!!:1:.:::: :::::11:.::. 
:::.:. :Li: 

rag:::::::::::::pi:::::.....::::::::::ion::::::Ii::::=:Fur pm mappriumpin maimummucup cur id na 
was mosomamaspgme mormsmusampmas m samosa mappitiamm 'mow 9 UfN mp pm_psim a agsasmempleumpapiMmpg Om 1:::::::::::::::::::::::::::::::g:::::::::::::: 11::::::::::::::::::::: 465111::::::::::::::::::::::=1:11=111:::: 

mmammumpamr ::::: spis ::::::: miaow ::::: wwwwerwamommammemmumemiewaralmmumwecialammumwmaammmanalm lempsmomwarm resuppmm IP 11111/11114111111131111111111111111°511111111111111hilliiiiiiiiiiii1511111111/1111111111111 Iiiiiiiillifilim iiiiiiiiii 

Man .....numnirfuNONS11:1111:01111:04Wanrarnalla:1Paralinirala: rinilinrIXIIMIPPEPOW:91:: 
.41mIell :enema OR 0 8 an.inalaaannain a.man8a000. a 'NOON .4 141...0 I ..160. ... 016.1110 OWNS ONO "1:1111::::::1::::::::::::::::iiii:::::-.1:::::::::: ::::ta:::::iiima. iimoutlic:::::::::::.::::04: :IL .. 
i ffigi:::::::::::::::::::::::::::::::::::::::::::::::::::::::::WeeMPIEROMPREHIMMPURinipii It 
di 

8 ::::: 
NO::::::::::::;a::::::::::::,:::::::0:::1::: 

:: 
::::::::::;;A:41001:11:0M::::::111:::::WM:=4:11:17i1:::01468801ONIga:Nal 

51117 
ES ::::::::::::::::::::::::::::::::::::1:41:::::11:91111 4114891:411:11:::::::::::11:a 4111:11::!larranal iii /::+ 

:: oftwomigewsimemsipppmeamommommumewmpwims op a psalm mom , pup 
1:111p16...s.1 remmemosamp.:11 

m.mwmp pp 
plim. III. :::::::::::fmnra::::::::::::::1111:11:::=:::::111:rm=114: :Mao ml::::::: 11:11:::::::::sm: :11:11 MI: All 1:1 : 

w pm's* :::: AfeammawmwrompampwomsemmirsmipmawammrniumpplipMerappammumwiefilimmapsampossummemumamasmaimpflifasippiripionippaim el 
iiONOMUNwanwaSOONSIMMONNNSENSIWISM8 NON ONOWNON01011/NMS,StMISMINENWIS M 01.11.111111..f.:roloor Imo 41 *WO :: .: malfil ::::/1! 

. 

...Magmas ::::::: nwO ::::: OWN..4NON SanS matimm.mmmmaima .ar.mm- owsmommom mismam.nommm lomm.m..,faa. mum m gm 
sa: 

Nita 
....... a 

Carimmatial:1::::::: :::104::::: S./ f1 Intlet6:::::::: ::::111:011I11:::111 
1 11114 glin11:1:111,M44n11111141;M:=2":;1:1111"14111:61;11:11111 awn 
or 

fillimmwm..mpaamitim.va 
lemm.mapms...w.memommmammwm 

5ii,woug.umwmosormoave..praluutraglamiollum.gullg.n11:...111.. 
a nmseemon00 immummarspmemorpomaempwa.m.pumms Ampfp is WONS 

§1:1:8:04 
..... nom 

NMOSONSMSONOWNONOwOMINSIOUNNONMOI:tamanwaSemaaosnanN:40:8:101:140:SOXOSNakOUNNUSA 
MUM 1:1815 a11::::: nont 

Oat Inr::::::i:::::::::::Farna ii:::::::::::::::::1:511:9:::::: . ::::::::::::::::::1:::::1:::R:0146:::::::::::BORMIPII:: 
Iiiiiiiin iiililEaglid:11::::111:::::::::164::::::::::::: ME ... ::::101iieliiIiiiildillilliElikaiiiiiitillOr 

:::::::011:: 1::1111:11:1:::::=1: .. MUM: ... 41:4:::::::1:::::.:1911:113::111::;:ai: 118 
.... awasla a: Trosirmammmadmissmempjammwsimmuseragamp.:11:4:musurimmilmmipml 

:: i::: wmg.ii 
gmeasmainsInap 45:::ww:::::mmumaimms1111116;:ai:1111:014ww:61:almnowidemstamme:mappliogillnalsalsrmamal:mass :Ilmlialla 

seurra.PINCHIMIEN11:11:1Lesomesm..::::::Pollii:PICSCpurearimirarriquiliwmpropps 
V NOON 0810 08 SOO WASSMO anra08 Solawita WOOSION S SON* ON WNW a NOV . ..a: .. 

a 

1111116! 
Inn mall:::::!:::11::::::01:::::Eill:::1::::::041:11:1:11:111:1:1 11:111111111:1:iiillmilm iimamdlillillidli 

1112:1:41121:12 111=2:9222:::: Ss . mmossmumwelmmarmersowammanampmwmpeaummIsmmegamomm: mapmarmsarppempolpopup 
EMIR: blil ialgallitila Agg wiiiiiirliii:iii:iiiiiiiiiinlilLaigildilidiffiliMillilliiiiiiiihil:11 

maiwwwwma amenwarnamm..mammunumwm Mem maims' ....assail ommwe.s...mm.mammilma ... memnanuammmmasaisammair viammasmammommapampall:msgpamm ..... spasmmoimppppmppppmammum @pp!, 
_ 

my mappilipp "!!! !LIM iil 11:::::::::11:::;:lina 
famimmemmumpmmammom 

opmmammommpunwasmspirwamwommempmelitielpfigiim 
_m memwoweemmusimmtpapm simmiummanommusipmwwwwumaspimexammom mm was mm of : 

.. 
Kara .2111 omm ammo .mmemeimmeas.upi.am is SOSOISUM ...... .4101110 481 pmsposaspe mwmissmsmaam smomrgam mows amaarwmm OSSOWNOMBOrSONNON44 844- mamamenia ...... mwmanianammw menammasms SOKNOROMBON MWOONNOBOUSW 4 a::::::Nallaaala 

U::: :131:::::: Wen rin;pia pi:1E11U LIC:i1::::E=Irsral=1:14 IPHIL11:1 111511191:=Cipq nil:: :::::p::::::::qa: 
7' IiiiiPilinifiliiii:bRaddiiiiiiiH:EMill..............kinillibbilkilifilutibliiiiiiiiiipifiiiiiiin. 

:fie: 

Aliii 

: ' :II 
i 

.7 iEdirifiimmagriiiiiiiiiif911111111111111111111111fliiiiri 
II 

.. 
:111 IsAmmilmm mm.n..sommaa=mmonmaa.mmamm.illaws..mmwmo.mumearm.pir.mi mule 

%mum wrammusa ..... mosammaranssist asnmemounsassanammos IN ems seam me gamma m...s..m . 
....aus::111 

inariaj, 

w" "1::::: 14:::!::::::::PHIT:1111:1:11111:1:21:1:1:1111:111i1:11::111111111:1111111:111::61111111111211911 

lima 

ill 
awn NWO SOWN WI Se OW an NOW laaa" 

.1::::::::Eill::::::: 4::::::::::!Milidi iii:16101iiiiii :1111.....idattiliusilimilliM 

1:: . § weiwspemopmmissol; m eamarwmummwompelawille primammanammpammom nmammmpasaamplimigammnsempammipM_ m ilf,......... . . im naaNiaNwaSan ONO 0 w SONNUMMIINNAINNOIS immormowitra:: ammilmwmilm.#11 __mum 

ni I:1 

in it w 

WI onl nanamONS0 Si N mipaprompg pmemplop ma m 0 ffmmemirmps moms a mamma me mggf pmsumwmam wimp! ,,e::::::::::41111111 ims:::::11:11:::::::aleta: 1:::::::!:::: :HI 1111 rooms. ..... pinn#WON 
40:10404manoNS4 illiiii:181119:14 22 Wri nuasAsSawilwaSa 

::::: 1:::::::: "121:18:11:21:11 

S 
p. :.....!..... IN ....2 0' 

immUltails.4 2:11 " =MI: BBC 11111 

!" I :::::::1111 
NOWNUNN MOS. 

08::::::::::: 
hill ::::::::imuirimi :gimp:Hog RI, rammummulid;II. litoluili . ., A m mom ........ wen Lamm 

!one 
m.msam 

4:11111111111111 

!EMI Tr:* pp ..... 
411311411:11:14:11111ACI 11::21 .1 

OW in.0 
..... ale 4-MNON...4 ..8. a WON, 

ONO .. 
:: 

. 
:N:::::::::11: :::::::::111:0:111: 

:::: 
....11W 4744 -11"41 ill. WilliCif III. 

I 1 ....Ir.. ...m...........2.:::::...um..1111.0., 4, 1" 
a 

al111111111 Iliiiiiiiiirgiliiiiingargiiiiiiiiiiiiiiiiir 4/ 

a a 

...""maagii. 
0...sawripmoura a pa, 

11111011211 lifiLl I" ::: 

II 
w 

' 
1 .P..........; sg/g13401 

....41:11112" 1:1911111111:: ....014.1.11 
Iliiial:BICII:liseulumnik 

i lis us ... . s 

On ........... * . yrS 

- ---mme . Sawa 

III: 

:ON 
tiiiiiiiiidi 

ligalliSN 
I :WU :40841:814 

Wars 
nem 

1 14 
41181:11I01141111111111111111111111111 

IfniIltraaaaaaaarallan::::::::::a :!:::::113:1:::i TI:::::iyjnilligairial. iggiallligi .11:45006:Ma :1111-4:0.. 
wl n 1 111141111144124111117 

alallnaaalialliaa 1 161111 la"tlassis ill 
a Ma I aril- lig a anna.a.....116.di :5:9 .44n. .........1... SS ..... MUM *ma OM NM NW a NO,Aa II SNOW 10 4110 rims moan v. lawmomm eispeppmemmampagmppmentiommasammussumpwwwwwwwparmosmnponerammem 004UNNONS471:52140441:1111:811141,11 

:MOW ONSO 1: ropema amwm.mmewlawommxmanmawas lommumminust m mn a mImmealmmom wialmiesspam 
1 

aro awes s 02:111SASWanal NWSINSUSWON 4.ON 
08 

wah::::::::1,:..:::::::m:::Jmuncihis:Gtiniiiiiiradiriddialiliii iihinii:1111kgaimiiipt:E. 
im miii::11:q:::::::::1:::::::::11::::simantimp:RETfitimmihm.b.4.31,5,11:,, gidio. 

stem : 

Kiri .i. .... . 

.:::0,4: mui::::::.:nimis. ::::::.........m.T.p.. ...: .c.....11........::: _um. I. Raw .s...iro sam............. .01. ..... .. .... ............... ..... mm assamm... a81016ASSONOWOUSON Nom m ::::::::::::::14 
g :iiii:::::::::gampliew:mumlimir. wilviiivilimulimmlidilligisiiimilig 

::!:::@,!::.p.:::...,.:..:-:: 
War ginaaaaala aaa'aela a a M- 2 'Jim ""' 11" 

IS 
"I OKULSONSMOMIS: VOLaum,allarielsanashia:MOM.:::::11. "nital:::::Willealigainfainlan::::::::1 011111 

..... INIMW" 



V 
T 0 A LUAU UPS 10 H. P. MOTOR 
I L A T MACHINE 6HOP 

N M T M T OESPS A Line represents a load. 
May 15 

1 1:01 229 16 3670 4.92 Line shafting as a load 

2 1:06 220 17 3740 5.00 tl 

3 1:17 220 16 3520 4.72 14,15,17 

4 1:21 220 19 4180 5,60 15,17 
5 

5 1:30 220 20 4400 5,80 3,14,15,17 

6 1:35 218 25 5450, 7.30 1,3,15,17,19,25 

7 1:48 220 20 4400 5.80 1,,15,17,25 

8 1:50 220 20 4400 5.80 2,15,17 

9 1:55 219 20 4380 5.87 T,14,15,17 

10 2:03 218 18 3920 5.25 1,5,18,19,23 

11 2:08 220 20 4400 5.90 5,15,18 

12 2:15 220 19 4180 5,60 1,2,15,18,23 

13 2:20 220 20 4400 5.90 2,15,18,20,23 

14 2:25 220 16 3520 4.72 2,18,20 

15 2:30 219 19 4160 5.58 1,,3,4,16,18,20 

16 2:33 219 20 4380 5.88 5,4,16,18,20 

17 2:35 220 21 4620 6,20 1,2,4,,15,16 

18 2:40 218 21 4570 6.13 1,6,71,15,18 

19 2:45 220 16 3520 4.72 ,4,5,14 

20 2:50 220 19 4175 5,60 1,2,5,15,18 

21 2:55 218 27 5900 7,90 1,2,3,5,6,8,14,15,16,17,28,29,30,31 

22 2:56 218 24 5230 7.00 1,§,3,5,6,8,12,14,15,16,17,18,23,28, 
29,30,31 

23 2:57 218 30 6540 8.76 W,6,8,12,14,15,16,17,18,23,24,28, 
29,30,31 

24 2:58 220 27 5940 7.96 All is achines On, Unloaded, 

25 2:59 220 30 6600 8.85 - 5. 

26 2:59 220 25 5500 7.48 - 2 - 5. 



V 
T 0 A LOAD ON 10 H. P. MOTOR 
I L A T MACHINE SHOP 

N MTMT 
S 0 P S r, A Line represents a load. 

9 1:47 230 34 7820 10.5 1,3,4,9,13,14,16,18,19,20,21,28,30,31 

10 1:48 230 28 6440 8.63 1,4,6,13,14,16,18,19,20,21,28,30,31 

11 1:50 234 16 3740 5.01 3,4,21,31 

12 12 1:55 232 15 3480 4.66 2,3,4,16,21 

13 2:00 234 20 4680 6.28 2,3,16,21 

14 2:05 236 16 3780 5.06 4,15,21,23 

15 2:10 246 20 4920 6,59 1,2,4,15,16,21 

16 2:15 200 16 3200 4.29 2,4,15,16,21 

17 2:20" 216 16 3460 4.64 1,4,16,21 

18 2:25 220 14 3080 4.13 21 

19 2:30 22 6,48 3,T,15 

20 2:35 220 18. 3960 5.30 4,15,16 

21 2:40 219 17 3720 4.98 345,16 

22 2:45 218 18 6920 5.25 4,15 

23 2:50 218 14 '6050 4.08 4 

24 2:55 216 13 3020 4:05 14 

25 3:00 217 14 3040 4.07 

26 3:05 215 13 2790 3.74 

27 3:10 218 14 3050 4.08 14,16 

CODE 
1-12 14" Lathes 18 Miller 24 Pipe Machine 

13 Tool Room Lathe 19 Emery Wheel 25 Speed Lathe 

14 28"x20' Lathe 20 Polisher 26 Drill Grinder 

15 Planer 21 Grindstone 27 Universal Grinder 

16 Shaper 22 hack -Saw 28,29,30 Sensitive Drill Press 

17 Boring Mill 23 Drill Press 31 Blotter 



2 214 7 1500 2.01 2 - 9 0.31 1245 0.193 

3 212 9 1910 2.56 3 - 8 1.25 1245 0.78 

4 214 9 1930 2.59 4 - 8 2.25 1220 1.37 

5 214 12 2570 3.44 4 - 8 2.25 1195 1.34 

6 214 15 3210 4.30 5 - 8 3.25 1245 2.02 

7 216 14 30 20 4.05 6 - 6 4.30 1245 2.68 

8 214 16 3420 2.58 7 - 0 4.75 1245 2.96 

9 218 18 3920 5.25 7 - 4 5.00 1245 3.11 

10 220 17 3740 5.00 8 - 0 5.75 1270 3.66 

11 220 18 3960 5.30 8 - 0 5.75 1245 3.58 

12 216 20 4320 5.80 8 - 8 6.25 1245 3.89 

13 220 21 4620 6, 20 8 - 8 6.25 1245 3.89 

14 218 22 4800 6.44 9 - 0 6.75 1245 4.22 

15 216 23 4970 6.66 9 0 6.75 1245 4.69 

16 216 25 5400 7.25 9 - 8 7.25 1295 4.69 

17 214 25 5350 7.17 10- 0 7.75 1255 4.87 

18 214 27 5780 7.75 10-8 8.25 1245 5.14 

19 216 28 6050 8.10 11-0 8.75 1245 5.45 

20 218 28 6100 8.19 11-8 9.25 1245 5.75 

21 216 30 6480 8.69 12-0 9.75 1245 6.06 

22 218 31 6750 9.05 12-8 10.25 1245 6.38 

23 216 33 7130 9.55 13-12 10.75 1245 6.70 

24 216 34 7350 9.85 14-8 11.5 1220 7.00 

FRONY BRAKE DATA 
10 H.F. 

W F 
O A 0 
L A T E. R R B. MACHINE 

N T M T H, W C P H. 
0 S P S F. t. E M P. SHOP 

1 212 6 1270 1.70 2 - 9 C.31 1195 .0.185 31, 5"= ARLL of 
COUPLE 
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T 0 A 
1 L ii. T E. 
M T M T II. 

0 E S P S .1?. 

LOAD 6i, iu MOTOR 
:i0111.1\,E SHOP 

27 2:59 218 25 5450 7.30 All _acnines running, except 
Numbers 1, 2, 5, 

28 3:00 220 31 6820 9.30 1,2,5,6 

29 3:01 218 22 4790 6.43 1,2,4,5,6 

30 3:01 220 31 6820 9.15 1,2,3,4,5,6 

31 3:02 220 22 4840 6,48 1,2,3,4,5,6,8 

32 3:03 220 27 5950 7.98 1,2,3,4,5,6,8,10,12 

33 3:03 220 '22 4840 6,49 1,2,3,4,5,6,8,10,11,12 

34 3:04 220 29 6380 

35 3:05 22C 24 5280 

36 222 22 48 40 

37 222 24 5280 

38 220 20 4400 

30 221 20 4420 

40 3:07 222 19 4220 

41 220 20 4400 

42 220 14 3080 

43 220 13 2860 

44 220 15 3300 
May 14 

1 1:10 229 18 4120 

2 1:15 229 22 5040 

3 1:20 229 19 4350 

4 1:25 228 17 3880 

5 1:30 230 17 3910 

5 1:35 231 15 6470 

7 1:40 230 17 3910 

8 1:45 231 28 6470 8.67 1,3,4,9,13,14,16,18,19,20,21,28,30 

8.55 1,2,3,4,5,6,8,9,10,11,12 

7.08 1,2,3,4,5,6,8,9,10,11,12,14,24 

6.48 

7.08 

5.91 

5.92 

5.65 

5.9 

4.13 

3.84 

4.42 

5.42 

6.75 

5.78 

4.53 

5.24 

4.65 

5.24 

1,2,3,4,5,6,8,9,10,11,12,14,23,24 
Lachines Running 

7,13,15,17,18,19,20,21,22,25,26,27,28,31 

7,13,15,17,18,10,20,21,22,25,26,27,28 

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 

7,15,17,21,22,25,26 

7,15,21,22,25,26 

7,21,22,25,26 

4,9,15,21 

4,9,15,21 

-21,-§",15,16,21 



AVERAGE TOTAL POWER KIND OF LOAD -CONDITION OF LOAD 
B. H. P, 

Lachine Shop 

7Jood turning 
shop 

11 fi 

Normally loaded 

Running light 

Heavily loaded 

Normally loaded 

Lightly loaded 

Heavily loaded 

Normally loaded 

Lightly loaded 

heavily loaded 
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