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he machine tested is located in 
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The following is a list of instruments used on the test: 

Instrument. Maker's No. Range. 

Simplex D.C, voltmeter to 150 

Stendard millivoltmeter 669 nn. .240 

0] 

0 

Millivoltmeter No. I 7864 0." B00 

0 Keystone D.C, ammeter 11508 10 

All instruments used on this test were calibrated by me. 

The tests made were as follows: 

Heat run 

Amount of armature reaction 

Plux density in field and armature 

Saturation curve 

Weight per K.W. output 

Size of conductors in circular mils per ampere in field and armature. 

The standard millivoltmeter was calibrated by comparing it 

with the potentiometer and a table of errors made out. From this a 

curve of corrections was plotted. 

Standard : Standard 
Potentiometer Milliometer Error :Potentometer Milliometer 

115.61 114.7 =e91  : | 93.38 91.55 

113,47 11276 : 90,22 89,50 

111.31 110.5 : 88.17 87.50 

109,20 1.08 .4 : 86,07 85.40 

107.10 106.2 380 © 83,99 83,35 

104,97 166.6 -;90 

102.87 102,0 

100.79 99.9 

98.70 97.7 
94 ,44 23.5656 
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The simplex voltmeter was connected in parallel with the 

standard and a series of pressures were applied and the reading of 

each instrument taken, By means of the correction curve we got the 

true values of the voltages from the standard and mode out a table of 

errors for the simplex voltmeter. From this a correction curve was 

plotted, 

Corrected : Corrected 
Standard Standard Simplex ZErroe : Standard Standard Simplex Hrror 

TT 4 77.98 77.80 4130.80 111.52 312.70. +1.08 

85.4 86.07 86,00 +: 113.50 114.38 118.50 41.12 

95.2 96,07 95,50 : 114,40 115.30 116,20 + .90 

9745 98.28 283.10 117.8 118.75 119.50 «85 

99 ,4 100.32 100,60 1-:101.3 102.318 102.70 

105.3 104.23 104,90 to 105.4 106.833.1307 .0 

/ : 

The millivoltmeter No. I, was calibrated Dy comparison with 

the potentiometer and the shunt was examined. From the calibration of 

he millivoltmeter we plotted a correction curve which was to be used 

with the instrument when used as an ammeter. When the millivoltmeter is 

used as a millivoltmeter the readings must be multiplied by 5 to get the 

correct value, but when it is used with its shunt as an ammeter, the 

seele is all right. Therefore, the potentometer readings must be multi- 

plied by .2 in order that the millivoltmeter readings may be compared 

with them and the error of the instrument as an ammet
er obtained. 



Potentiometer: Potent X.2: Millvoltmeter 

. 
2 PS 

. 

. Reduced to amperes 
Potent X.2:Millivoltmeter:Error. 

.00895 «00179 «00840 

01408 .00282 01360 

«01911 .00382 .01.880 

202410 .00482 02390 

#02710 00542 «02695 

03207 00641 «03185 

.03810 00762 .03820 

«04512 .00902 04530 

#050101 00002 05040 

+OBB12 .01102 +0B5b5 

06608 01322 06675 

.07695 «01539 07790 

08782 OL756 .08905 

.09807 .019561 

1.72 1.68 ~o1l 

2.52 2.72 - +10 

3.82 3,76 - +06 

4,82 4.78 - 04 

5.42 5,39 -,04 

6.41 6 38 -.02 

7.62 7.64 +.02 

0.02 9.06 +.04 

10.02 1.0.08 +.06 

11.02 11.11 +.09 

13.22 13.35 +.13 

315,59 15.58 +,19 

17.66 17.81 +.25 

|
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 The Keystone ammeter was 

series with millivoltmeter No. I and its 

readings of each ins 

correction curve we can get the error of 

its correction curve. 

brated by connecting it in 

shunt. By recording the 

trument and correcting the millivolitmeter with its 

the Keystone ammeter and plot 
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room temperature rose from £3.6°C to 28.3°C or 4.7°C. Pifty per cent 

of the room temperature rise is added to the allowable rise of any part 

of the machine, thus meking the allowable rise of temperature 52.,35°C 

for the field and armature and 57.35°C for the commutator for these 

conditions. For the over load run the armature temperature rise was 

50.°C, field 21.6°C and the commutator 52,5°C, all of which are allow- 

able, 

Time Field Temp Volts Amperes : Time Field Temp. Volt Amp. 
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10-40 33,9 326 86 2-00 43.6 120 156 

11-50 39.7 124 78 2-45 45.6 120 196 

3-00 45.6 120 196 

3-15 46 ,6 iZ 196 

o£. 

It is seen from the heat run curve that we ran he uv he machine 

only at 3.50 X.W. or 17.5% over load. This was as high as we could 

. 
go under existing conditions, 



By armature reaction, we mean the amount the field flux is 
ditotd 
43st ributed or shifted over by the reaction of the current flowing in 

the conductors of the armature. 

The machine was run at no load and the central position 

of no sparxing was marked. Then the machine was loaded to full load and t o 

the central position of no sparking marked. Again the load was taken 
<Q 

el 
{ le Same off and the central position of no sparking was found to be tl 

is the amount the as at first, The angle between these tw 

flux is distorted, The brushes had to be gifted one-fourth of an 

inch oii a circle six inches in diameter, giving an angle of 2-257 -28", 

The pitot brush method was also tried and it gave approximately the same 

angle. This method consists of connecting one terminal of a voltmeter to 

one brush and the other terminal to a steel pen which was moved along 

the commutator bars till the voltmeter read & maximum & 

the load was applied and the pen shifted till the voltmeter again read 

a maximum giving the required angle. 

The voltmeter will read a maximum when the pen is on the com- 

the flux . mitator bar which is connected to the armature conductor cutting the 

of maximum density. Therefore, when the field is distorted the position 

of this armature conductor is shifted through the same angle that the 

flux is ditted. 

o cet the flux density in the armature we ran the machine ge J =
 

on no load with the field excited by some external source and recorded 

the speed and voltage between the brushes. This voltage was the voltage 

4 y Tp 
generated in the armature since the armature current was practically

 zero. 

The fundamental equation of the D.C. generator is 

Ba =p ZN $ = flux passing from one pole to the armature. 
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around the armature in the opposite direction and connecting them in 

vanometer should give no deflection. We made this test 

and obtained the results as tabulated in Table Il. 

~~ 
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One Turn Around Field One Turn Around Armature 

1 Break Average Make Break Average. 

5,80 5 440 BZ 4,00 3.0 
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5,80 5.40 5.20 4,00 3,60 

Ratio = 5,40 = 1.50 
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From Table II, it is seen that we did not have enough turns 

on the armature to neutralize the field turns. Since one turn more on 

we needed 
bresk 5.8 cm difference in deflection a the armature nm 

to have 6-6/38 turns on armature only a difference of ,6 cm, Wwe 

PRES SE TREN Uo 2 7. = " 

to four on the field. This is equivalent to <o Turns On armature to 15 

on field. 

A test was made with this ratio of turns and the following 4]
 

u 

results obtained, 
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From the above it is seen that we need more turns on the 

armature the ns nad the ratio of 

flux density in each. 
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From the ratio of the flux in the fiel the flux in 

armature, we get the ad to 1 33 ’ the d to be lines, 
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| of the armature. The field current was ncreased by small 

Jotted. 



or] 
Pen) 

Bs 
@o 

©
 

+
3
 

£
2
 

r
i
 

—
 

ov] 
O
O
 

1 
poo 

! 
©
 

! 
Q
 

- 
[5] 

(@] 

ol 

© 

[@] 
U
 

{ 
tor} 

o
 

on 
0
 

QO 
<
f
 

1
Q
 

<
f
 

BD 
o
l
 

3
 

r
i
 

r
i
 

2 

©
 

Ps 

io] 
0
 

jo 

»
 

P
 

J
Y
 

pe 
fo) 

D
 

<
H
 

t 
0
 

) 
a 

4 
0
 

0
 

i
 

h] 
411 

*
 

% 
®
 

®
 

Ld 
i») 

QO 
£3] 

,
 

G
o
 

|
 

©
 

v
e
 

2
6
 

0
 

~
 

9
 

To) 
v6 EGE To REARS 

F
o
 

0
 

fo) 
nw 

0
 

o
~
 

N 
P
o
 

re) 
=
 

: 
: 

"
 

m
n
 

iL 
0
)
 

oO 
0
 

ori 
s) 

i
 

S
n
}
 

* 
-
 

Ld 
®
 

L] 
r 

v
i
 

ia 
i$ 

GC 
a
 

N 
r
i
 

o
h
 

J 
o
s
 

[5] 
o
g
 

(e} 
O
 
4
 

r
l
 

r
l
 

o
d
 

<
i
 

oO 
I. 

r
i
 

r
d
 
|
 

i
 

=
 

=
 

fo] 
a
 

e 

0 

0 

®
 

0
1
6
 

) 
10 

3
 

Ee 
3 

: 
f 

ger} 
on 

a
 

i
 

™
 

™
i
 

™
%
 

W
J
 

ep] 
> D 

Vy 
f
o
 | 

~
~
 

h
d
 

I
 

0
 

t 

o
 
e
d
 
O
e
 

@
 

E
X
 

O
 

~
 

e
t
 

~
 

©
 

i
 
i
 

2) 
W
O
 

o
]
 

i
 

Sq 
® 

®
 

»
 

Ld 
»
 

o
O
 

8
]
 

~
 

@O 
H
 

r
i
 
i
 

r
+
 

i
 

i
 

oN 
A
 

&
 

©
 

=
 

fn] 
£
4
 

[6H] 
[or] 

©
 

(0 
+
2
 

<
 

En 
<
 

5 
=~ 

uw 
80) 

0
 

Q
O
 

(
5
)
 

£
£
 

+
 

O
 

10:5 
©
 

an 
10 

sel 
r
i
 

®
 

®
 

*
 

®
 

-
 

r
i
 

Q
O
 

b] 
=
 

a
}
 

1
Q
 

o
O
 

ine 
&
 

< 
£3 

- 
~ 

oy 
-
~
 

=
 

=
r
 

H
i
 

o
o
 

(03) 
¢ 

«+2 
Lo 



the brushes, ha 

13.2% amperes, meking .,00193 amperes per circular mil. 

There were simil: test runs on two other neratb 

the results are tabulated and these results 
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