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THE DYNAMO,

The dynamo tested is a 1.5 K.W. machine generating 115
volts at a speed of 1850 R,P.M, and is short shunt compound wound, 4 1

It is constructed so as to require little care, having self oiling

. ring bearings and brushes that do not require shifting with in- Bl
BIIE
| | 14
EI§
crease of load, The terminal block on the side of the machine ;
) BE
. - 3 . Ay iy IE, . Sl il i
18 arranged so simply that no mistake could be made in making iJ
| il
w . :

, vhe connections,

External Characteristic,

The curve following shows the external characteristic of

o

the dynamo, In obtaining the data for this curve the dynamo

728 run at constant speed. The rheostat in the shunt field was
| .
‘ adjusted so that a voltmeter placed across the terminals reads
Bl 7 . * 47 ol positi
| 110 volts when the dynamo is running without load. The position

Of the whaaak: - 3 o L o
Y the rheostat arm 1s not changed during the test,

A variahle resistance and an ammeter are placed in the




external circuit, The resistance is decreased, thus increasing
the load until the limit of the machine is reached, Readings

amperes and terminal volts for

This data is plotted with

ordinates and line amperes as abscissas.

T
i

of compounding a dynamo is to maintain a con-

point on the circuit.

The voltage of a

shunt dynamo gradually falls as the load increases, therefore in

order to a constant potential regulation of the rheostat

would be necessary. By compounding the regulation is auntomatie

and no adjustment of the rheostat is necessary,

The series field turns in the compound dynamo may he of

such numher as to compensate for the machine losses only, maintain-
o 3

ing a constant voltage at the terminals of the dynamo, and in

o

-

addition turns 1 d

may he added so as

3 to compensate for drop in speed

g

of the dynamo and “hen

drop in speed or for line losses the
conpounded,

m )
The curve shows

that the dynamo is over-compounded, the

voltage rising from 110 at no load to 128.5 at full load showing

5 -r ]
1

an over-compounding of 16.8%. The speed characteristic of the
§asoline engine is such that when the generator is run by the

engine s nearly constant voltage will be maintained at the

ternin&ls.

/ &
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The data for this curve was obts by connecting the shunt
rheoatata + B O T o S S m
1eostats to a source of current. The

g 1 T A E e i s | q
rmal speed, A voltmeter is placed
of field
from zero to
meximum value, The results are plotted with volts as and

field current as - As urrent is proportional
to0 the field ampere turns and the proportional to the flux,
the result is a magnetization curve,

Th e generator depends upon the sat-
uration of the magnetie circuit. The curve

rises line, then gradually
g J

! T

LUTTS

oY o
L= P 0N B I

T S
wilere

¢ bend oeccurs is called the knee of the curv Generators

<

80 designed a certain amount of increase in excit

Produces

q ~ 7T P * - = . S Tl i 2 =
£nown rise in voltage, but owing to saturatior

th M9 ovn = . . 5
' Uhe magnetization were not increased. Tf
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Q
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Far LS

o h
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3 gurve a larege increase in exeiting
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constant under load.
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On the other hand, cost of material and the desire for light
&

lcompact machines, makes it necessary to use as
is consistent with good regulation,
Machines, therefore, except in Special

at & point just below the knee of the curve,

The curve is useful in determining the

47]

" 5

great flux density as

cases should be worked

regulation and may

how any faults in design, construction, or material, As the curve

from this test is of the usual shape for machines of this size, the

machine will give good voltage regulation and w

L

iron losses,

/111 not have excessive
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Efficiency.

In determining the efficiency of the dynamo, the calibrated
motor method was used. By means of a prony brake the motor was cal-
ibrated at the speed required, A curve is plotted with motor effi-

ciency as ordinates and motor input as abscissas,

147]

ed to & bank of lamps for load. Tnstruments are placed so as to
measure the motor power input and the generator power output,

Reference to the calibration curve of the motor makes it

rossible to determine the generator input. The commercial efficiency
of

& generator is equal to the power output divided by the power in-
put, The curve is plotted with percent efficiency as ordinates and
generator output as abscissas.

The curve shows a maximum efficiency at full load of 71%, at
one fourth load the efficiency is 40%, at one half load it is 68%,
8d a% three fourths load it is 69%. Above full load the efficiency

a7

1s less than at full load, being 69% for 50% overload.
» (=] / /
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Temperature Rise,

Temperatures of the different parts of the generator were
taken at the end of a ten hour run at full load ang were found to
come well within the allowable limit, The temperatures at the end

4.

of a ten hour run were:
Armature 460¢

Commutiator - 50°¢

Bearings 47,590
Yoke 289¢
Room 3000

The engine is a vertical two horse-power, four cycle throttle
governing engine. The cylinder is placed above an air tight chamber
in the bage, This chamber has a quantity of oil in the bottom so

that as the crank rotates, it dips in this oil throwing it against the

8ldes of the chamber. Grooves cut in the frame lead the oil to the
ffaln bearings and the gear shaft, In this way the main bearings,
leran] 3 ‘. . } <
frenk and the gear shaft are oiled automatically so that the only

oo T ) : :
ert Tequiring separate 0iling is the cylinder. An o0il cup placed

i
l o .
0 the gside of

0f the eylinder oils this, and all surplus o0il supplied

b6 e aaeats :
‘ 1€ cylinder falls to the reservolir below,

-

he inlet or mixing valve is an ordinary check valve, automat-

'S action, The exhaust valve is constructed the same as the

o]

.nii:tl & o -
g valve and is opersted by meand of a cam and lever on the gear

S A T




The sparker is of the make and bresk type, and operstes from
|the gear shaft thus making and breaking the circuit every other rev-
lolution, The time of ignition ean be adjusted by a screw and when

properly adjusted the screw mey be secured by a lock nut. A gset of
six Gladstone cells with a spark coil furnish the necessary current,

A centrifugal governor on the gear shaft operates the valve

supplying air to the mixing chamber, An increase of speed causes
the governor to partly close the valve reducing the air supplied,

thus increasing the richness of the mixture. The increased rich=-
ress of the mixture decreases the power of the explosion, thus re-
ducing the speed, Where very constant speed is required this type

4

ol governor has an advantage over the hit or miss governor, for if

an explosion were missed the speed would drop below normal and would
rise above normal again before the governor would open the sparker
eircuit,

r

The gasoline tank is placed below the level of the engine

and a pump operated from the gear shaft keeps a supply of oil in the

o
o

-

reservoir on the side of the cylinder. A stop cock in the supply

Pipe limits the amount of oil pumped.

A pipe leading from the bottom of the reservoir to the oil
can] ] 1 . 1 s i3 7 ~r ngas
tenk carries the surplus oil back to the tank, This pipe extends

wward inside the reservoir and holds the oil at the proper level.
The throttle valve regulates the amount of gasoline supplied

| ooyt g J ) 2 B
| to the engine and should be set so as to give maximum speed when the

| engine

1s working.,

T'I

R d o I S 18
0L the s; brings on the governor or by changing the length of The rod

T " 4T A =3 an !
1e speed of the engine may be changed by changing the tension

l
1
b
J

|




S8 £ 11678

lextending from the governor to the air valve., For a large change of

speed the length of the rod must be changed but for smaller changes

(o]

pring tension will he sufficient, The speed of the engine can-
inot be changed to any extent while the engine ig running, | [ |
A wgter tank connected to the water jacket of the ecv
keeps the temperature within working limits
To start the engine disconneect oil pump from the gear shaft
pump until the reservoir is filled with oil. close battery switch,
open throttle valve to (1), by means of starter erank, turn engine
iapi&lj until the first explosion takes place, close throttle valve
to the position in which it gives best results, and app
To stop the engine close the throttie valve and open batter
svitech., | A very few turns of the crank were sufficient to start the
engine, three revolutions being sufficient in some cases. If the oil

reservoir is full and the first revolution comes on the compression

stroke, three quiek turns will start the engiz
|

The engine has fly wheels twenty eight inches in diameter and
ithe generator pulley is six inches in diameter. The governor on the

o
<
[
7
D
<1
=
2
bo]
5
=)
-
[
ot
f= 1]

sed 80 as to give the engine a speed of 400 R:P.l. at

. Then the engine runs at 400 R.P.H, the generator runs at
(<5 ]
rated speed (1850 R.P.IM.),

The speed at no load was 420 R.P.M. and gradually decreased

£ ¢y

88 the loaq increased, After full load is reached the speed drops
- FERLALE BB USRSER B the ppesd ourve and aonbiaues to drop even
4.
“1 & decrease in load,

he curve is plotted with R.P.M. as ordinates and load as

&0 1 i ) |
Stissag, Maximum load (£.3HP) was obtained at a speed of 378 R,P.I.
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ses slowly to 112 volts at three
fourths load, then falls to 111 volts at full load,..and drops quite

rapidly from this point as the load is inereased, This shows

the load varies from zero to full load

2 -~

fithout change of rheostat.

1. 4 £ 4. . = S e o g e e e 3 e o
‘ner test of the speed regulation, snap switches were

placed in the circuit so thet any desired portion of the load could be

thrown on or off, One fourth, one half, three Ffourths and full load

arown on by closing the switeh with no noticeable iar

g e
vere ©

pation in voltage. The speed changed in a very few seconds on the

s O

purve correspondir

Bt S E kT T B
applied,
|
There was f voltage with each explosion but it

fas s0 small that it was hard

Voat i o
réston D.C, voltmeter shows g2

Plosion,

: ‘ien running with constant load the generating unit would run
|
PO hias Taan Losa " . il i R T N e LTl
19T Ten hours without a variation of over three volts from normal,
|
h = . - = - o L
8 shows a reculation of less than three percent.

S load. as abscissas, Starting
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Runs varying in length from five to ten ho

=]

Wrs were made at
5 e - 3
Aour ae=-
gage placed on the gasoline tank

e i ts oy B & - 177 o oy T & =9 — -7
raduated to read in guarts gave an accurate method of measuring

09

b . e mha cadlne £ P W aT 1 e
the 0il consumed. ~ne reading of the tank were taken after the

o en-
. P - - T P . o, )
gine was starfed and bhefore it was stopped,
A Y Fhhad 41 e R I M - 4+ .
assuming that the quantity of o0il in the engine reservolir and
gine resgser ]

was runn

i-—'.
(0]e]
e
o
| .
w
e
I..'!
=
@
o
i
o
Q
i

curate measurement of the oil consumed, A curve plotted with quarts

per hour of consumed as ordinates and horse-power output as
)’ . a o > T4+ = £ -3 ~ 4~ T
abscissas, shov esalts of the tests. The curve also shows the

PP A SR 7 - s R g i
¢iliclency ol this type of governor; that is, low efficiency at small

loads,

P At g e i o L b o S
In obtaining the data for tiLis curve Standard 0il Company's
vrown gasoline was used. 'he consumed .
=% 1A S P R N, TR ’ e L I rz = e I s e i Yax i s Ll
nen running without load ;. and o 1y 2 q uarts per hour when g1ving

an 4 e £ 4= iy e e o b= . - > nawear 1 i
an output of two horse ower, The cost per horse-power hour is

nearlsr onatant LA Aad ~ vy o - IR o a0y SIS oy g P N
arly constant for load varying from one and one third horse-power
s mMa s v1e - | -~ -
0 maximum load 2,14 horse power,
I

ith loads smaller than one and one third HP the engine is
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The generator efficiency risegs rapidly with load and does not

reach full efficiency until nearly full loag is reached, Sixteen

d at which the unit will

. . 4 - pe -1 n T 1 * ~yne - - 7 T
work at 1ts best efficlency. For smaller loads the cost per X.W

Lh o iV o

0

hour increases rapidly and above thig point the cost is about con=

ith a load of four lamps (16 e.p.) the cost per K.V, hour

is $0,1635 or the cost of running four lamps for one hour would be

30,0356, With & load of 16 lamps the cost per X.W. hour is $.,048
or the cost of running sixteen lanps for one hour is #0.045, '

shows the advantage of working full load, en additional twelve lan
being run for one hour by increasing the cost $0.01 pe
G P f 300% only increases the cost 30%.

Then working at full load the cost per horse power hour output
of the engine is $0.0244 and the cost

per K.W, hour output of the

ng Lrown gasoline at 15 cents per gallon

Ja

U Sy 5 A s 4 B
neveral runs were made with 87 zasoline

L i

4
1

made of the two grades. Taking the cost of 87° gasoline

“S per gallon and Crown gasoline at 15 cents per gallon, the

(i W \ 2y - g A L 1 L] i~ 1 X ¥
vIoWn proved to be the Cheaper for a given power outpub. For two

8]
T equal output one using gn° gasoline and the other Crown gac
‘1'., 1L i P ~ Sy ¥
“i8, the costs per horse-power hour were $0.0286 for 879
and @ No A el 3

"4 30,0244 for Grown gasoline,

The regulation when using 87° gasoline was better than when

"o vWrown gasoline but not enough to warrant its use.

from the generator, Two amps 1in barallel were connected

“eries with the spark coil on the generator circuit and the termi-

.30 made on the engine when current for the sparker|




nals connected through a double Pole double throw switeh to th spark

Plug.

The other terminals of the switeh Were connected to the }atfeﬁ;

ma.

‘hrowing the switdh to the sid

=i
@

connected to the battery the engine

could be brought up to speed and the generaivor to voltage then throw- |

s i

te Dosition, the Sparker operated on the

&

ing the switeh to the oppos

generator circuit. Placing the sparker on the generator circuit did |

not affect the voltage regulation, Using this method of sparki:

o
=
'__.I
[
=
o
I._J
o
=]

g the life of the batteries as they would only be used a

few minutes on starting, and the amount of energy taken from the
opanarat Ve o ravr |
generator was very small,

The water in the cooling tank reached a temperature of about

; that temperature duri ing

the der of the run. During a ten hour run at full load the
amount of water evaporated was about twelve gallonms, ‘

The lubricating oil should he supplied to the cylinder faster
then needed at the c¢ylinder so that the surplus will keep the oil in
the base of Lhe engine at a constant level,

Very little care is required in the operation, After the
engine is started and the voltage adjusted no further care is re-
quired other than supplyi 1g 0il and water,

"0r gaskets on the c¢ylinder asbestos one sixteenth of an inch
thick gave the best results Paper or rubber gaskets would stand

o5 esults. Pape X , &
ot g few hours

45 a whole the tests were very satisfactory. The voltagge
e+ A . : A - e o
Ellation was good, the amount of care required was very small and

10 bearings ghowe >d any tendency to heat. The efficiency and cost




~ Tara £ 't g d Y No 4 P -
test were all that could be expected from go small a unit, $0.048 : ‘

*r T 1 . b P " s .
per K.W. nour being a low cost for elect

rical power,
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