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INECCTICN, ~

In the earliost ages of the world power was obtained irom
tite mugcular encrgics o man, but the weariness of this caused
investigation rfor a more powerful and less wearisome netiwd,
Boasls, running water and the wind were next harnessed and mach-
ines were made capable of transforming their energies into
novement suscepilble to the requirements of the arts and manu~
factures of the day, but tie progress of human lndusgry, besidos
nogcssi tating motors capsble of being put whers the Want ig felt,
they should be subsequent to the Liuman will,

The problems o7 the past ages formed an incentive to in-
vention which lead to the gearch for perpetual motiom, for
which 11lusionists still strive.

‘the expansion of stesm by rige of temperature was next
disgcovered by deinnis ;apim, and he constructed motors founded
on this prine iple,

Tha nmoxt important agent used as a rotive power was elec-
tricity.

The first knowledge of this agent wae ahout 600 B.c..
pleces of miber Wnich were rubbed tosether was found to' éttract
light objects, 'Mis phenomensn was thought to be a property
of amber from Which the name "Dlectrielty" was derived.

Syrmer sdvanved a theory that electricity isa composed of

two fluids, "rosttive and lisgative", A modificat’(’m ‘o tiis was
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Davy in 1810 by connec ting tws pieces of charcoal between a

battbry of 2000 cells.



in 1832 ur., Schultlers proimlzated the idea of an electric
notor at a meeting of the Soclety uf Ingincers of Zurich im which
he asked, "IT a force such as we obtain by interrupting an
electric current and re-establigh it, could not te used advan-
tageougly in mechanieg". From this time on there have bheeén
nunsrous inventions of electiric motorg, many of themmnerely
gemongtrating the possibility of & notor,

In 1831 j.iclhael Faraday discovered the principle whieh is

the basia of production o elcctric energy at the present tiue;

1.8,  a closed conductor noving relative to a magnet,

H

‘he present oroblem 1s the utilization of natural forces;
nanely, wWater-lalls, tides and the wind

™e mogt important off the thres at the present time are
the water~falls, In few places the power derlved from the ralkl-
ing water can be utilized close to the falls, wiulle In rany
cases the vpower rnust be transmitted longs distances, To ac-
conplish this economicully the enerles are usually trans-
formed iﬁto the energy of the eleciric current, liere the
“J'oly-phase Generator" plars an importent psrt, for the power
lost inthe line is preportional to the square ol the current
and from (hme Law we ace that Ly doubling the vol tage the same
power car be delivered with one fourth the Iosg&, and the case
in vhich the volimze can be changed makes this cla;'{;%‘ 61’
nachines almost universally used for fhis purpw se

1 have teken for the subject of mg inveeti zat icyy’g: g‘;"&g‘;icﬁ
phase generator marked 2320 volts, 5 amp, per texminal, 1.47 k. V.
capacity. -

] In thesce experiments I have endeavored to find the charac-

teristic: featiures with as mueh precision as possible withh the
instrunents st ny comond, The metive power used Was a 2 e Ve

continuous cuwrrent rcior deriving 1ts jcwer e oa osrell Y e
o
~

-



vhich was driven by a 5 I 1w vertlcal engine,

In TInding tae e fMclency of the dynano, the notor was
rum empty with tlre speed required to drive the dynamo and the |
power measuped by rcang of an amnmeter and voltnmeter, this being
deducted Trom the power required te rum the motor driving the
dynemo ak ite various loads,

In finding the curve of instantaneous voltage Tour instri-
ments were available., Thompson Dlectrostatic voltmeter,
cardew voltnecter, Stmens elecirodnamnoneter and ‘iestom'sg
direct current wltmeter, In the two fomer no reading could
be obtainoed ss the contact was oniy for so shori a period;
in 3imens gynamometer such a large current was raquired that
caused excessive sparkinpg of the brushes ol the contact naker
and the psintervwould be In constant vibration. In the LWesten
voltnetsrr the pointer would vibrate rapidly over about one
division of the scale and the maxirum voltage obtainsed only
eqttaled about one fiftiethh of tiie actual maximm voltase, but
this ratio remained practically constant, Siwing precise

relative values,

Armeture Windinags, -
There are two general metiwdsg of winding the mrmature

known as A and Y connec tions,

between two collecting rings weuld equalto B4 e cx;mreoinng

twe of the collecting rings with a very Jow rog ’J,~3‘f1"en¢:ﬁ,"-: e

resistence between them and the third ring woul&l’éq&}ii w*"%

¥

If of a Y connection the resisteuce hetween  two ocfllectimg
rings Yould equal to ¥ +y and connecting twe of the rings with
low resistence, the resistence betwcen thern and the

Would Bqual t3 &nf&

Lird ring



Viherey = registance of ome coil. -

The resistance between ey two of the collecting rings werc
found to be 2,6 ohms, and with sy two of the rings connected with
& lov resistance the resigtance was found to be equal to 1. 80

ohms.

Supposing the windings to be of the Y connection, then
y= 3f= 1,35 and 1.88 = 1,25+ 122 _ 1.875 which

are quite within the limits of sxperimental error,

If the windingas were of the 2 connection, then
2.5 = z}r and from owr “nd equation 1,66 =Y  Wiich proves
thhe windings were mét A connection,

Resistance of the fleld coilg at temperature 11.9‘q C.
0, 7 ohma,



¥ig 1 represents a \_{ gonncction of the arnature,
Fig 2, b, a, ©, are clcetronotive rorces of tne ccils
and b ~3:, a ~c: and ¢ =b.. regpresent the relative magnitude and

direction of the emfs,

The power ci' the dynamc 1s tie Hroduct of the enf, and

the vecter sum of the current intc thie cosine of the angle of

lag
The vector s of the rurrent=5 V3
o P= L X5VT e og ©
suty = 1, 87 K. e
M 1 :J\k 1")»0 X\r?)‘:
J.Cosy © '8 70 « 935
Fig. |,




TABLE (F INSTNTANRCUS VOLTAGZ. -

Between coi} 1 - 2, Betwesn coil 2 ~ &, Seotwe e cofl L - &

Anglein: Lelative : Anglke in ; Relative : Aggle in 1e1;t.‘1ve.

deporeesy vVoltage ; demrees : vcltage_ ;. Gegpces . veltiase,
33 .' 0 : k3 :

255 ‘ 5 . % & ¢
Y : 3} 55 iF 5 : 23 P 5
5 ¢ 12 e i 9 X .9

1 | 15 es i 12 ©oss 12

LR T T C e 18

R T & 18

L= S R ¢ 6 -

s =23 ! o8 ! o 85, -2

7 2as ¢ % ! oas & 23

40 ' 23 95 ' 23,5 65 .23 5

45 M 1YY i NE 7% - -23

50 i 2 . 15 - 75 oo

55 ° 16 o @ &0 .

60 16 115 18 65 18

65 , 12 o1 16 9 15

% ! o 135 R 05 ¢ -12
75 f 5 13¢ ‘ 9 100 ~0

&0 0 135 © B SIS R:
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arop im volis in

A - Tor an inductive load.

B - for a moninductive loag.

Volts betweon

A

collecting rings,

187

speed of dynamo 135C reov. per niinute,

A,
: ¢
.9
: 1.9
Looas
:‘ 2. '7
:oal
i ‘:751 G
P41
. &S

BFFICIMECY OF LYNAL VITH HON-IHOUCT

Uriovare,

-

L

s wu o

LA T

Vyolts betweon

collecting rings .

2%

187

Current in flield of dynemo 1.5 emp.

e Be G0 . a4 v

AP,

C

.35
L. 30
1. 95

.‘7,. LS

i LOGAD, ~

rover regquired to run motor empty with speed sufficient to

drive @ynewmo 1350 rev., per minute, B850 watts,
Viork done on xystem, ;

1075 Viatbts

1277
1488

1762
2329

2738

L]

11

York dqne

: on dynano
735 watts
: g27 "
1138
1413 "

. 1979 v

i 2365

York done
by dymore
300 wattis
780 "
lcso "
1356 "
190 "
bl VI

pfficieney of
Dy arrmo.

49 4
84 "
94 H

96 1
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HEATING TEST. -
Thye dynamo was run for two hours with .6 full load
The pemperature of field was noted every 15 mim and tem.

of armature at the end cf the experiment,

Time : Tem of Loom : Tem of Field : Tem of Armature
1-15 26° 26 26’
1-% 26° 28 &'
1-45 26° ¥’
2 2e L8
2-15 ’i 26° oy :
s 26’ 33
245 26’ 33°
3 as’ 33°
3-15 26° 33° 35°

ﬂaﬂ



~CCHGLUSION, -

i bave found in the course of my investigzation, the diffi-
culty of maintaining a constant speed of the motor st no load,
vhich was probably due to change of frictional rcsistance of
the brushes; and in my attempt to deternine the relationm between
power and velocity such varisble resultis were obtalned that I
have omitted them.

To find out ihat canmot be éone 1 of no 1li ttle importance.
¥ith this thought in my mind, I feel that the results or my efforss
are worth the time and lshor spent.

Respectfully,

O YL Oty
lef, /903,
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