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In the enrli os t age. 0 f t~ wo!'ld power ...a8 obtained from

tJl. 11lU4cular Gnergt.c8 0:' man, bu. t the we tlr1ness of this caused

luveIJtlgstlon tor a more powerful and 1es8 wearisome nethod..

B••• ~a. running -'8ter and the. wind Were no~ t harnessed and mach­

ines were Made capa'bl e of transforming the i!' ener gies in to

movemen t auaceptible to the req·tJi renonta of the art.. and mmu­

rae ture8 or ~he dll, bu t, the iJru~css of' hwnan 1ndusjl7", besido:s

nooesai tau"ng aotora .capable or beln:l ;JUt where the want is re~t,

they Itlould be sub~ctlu~nt to tho human Wi 11..

'lhe problem. of.' the past ~ea romed an incentive to in­

vention which lead to theaearch for b)crpetual motion, f'or

which illusion! s t.a still strive.

'~he expan81en of steen by rise of tenperatul'e was next

uiscovered by .Dennis l"'aj,lin, and he construe ted motors founded

on th1. prine lple.

The nex t 1mpor tan t agert t used 1\8 a MO ti ve !'OlJIfer Vias e1.ec-

trlc1 ty.

The f'1 ra t knOW1 edge 0 f thi 8 t\gen twas abou t 000 B. C. #

piece. of l!Pllber Which were r~bbcd toenther Wae f'ound to attraot

light objec ta. rrlrl. pheoornemn Was thouEt1,t to be a property

of amber rrorri: whioh the name t1~lectriel t:r" Was dorived.

sym8r ad&'anc'e41 a theot""J that elcc tri cl ty 18 eql!!1?osod of

two fluids ,"po sf, trive and 1'4 8.gntt,'e tf
• A mod if le8.tl(~~>~ r this was

~ J J ; ~

made by :senjam1n 7ran~~11!'l Who 8dVfI1ced the "One~i:~d';'~::::tl~o~rI

but both or t,h8SC theories ha'v'e lrr'edar:\11y 'b~e:n ~~jeci~~, ~,a
J: ~ J ~~ J~ i J :J "~ ;; -J :

now eleotrio1 ty is 1:noWn to be strensea in the uii'~ve';;~'al :~,t,her.
JJJ-I<I i-lJJ

':be Jr:..nc;lJledge or eleetr 1ot:JtJ as applied to':~~d~~;irl'~l::usc
;Iii J.JJJ$ ...

J J J :~. J

i. of recent da+- rrhe first elec'f'·l'ic Ii ht :'::"'. ..
~ w g was ~r~nucca by

..J .. .I

:Javy in 1810 by connec ting tl1O' iJioces of charcoal"between a

battery of 2()OO cells.



In lB.:s2 Dr.. schultlers prolaulr;at~d the i.dee. of an c:hectr'ic

!J.lQ:tOl~ at a. meeting of the ~bciet:r ut ~nglncer8 of' ZUT1ich 1ft whlen

he nsked, "If a forco such as ",. obtain by in terrupting an

electrio current and re-estnblish it, could not co used advan-

m;am8I'OUII invc:lt lDns of' electric Ll0tors, many of them merelY

demonstrating the pc sa ib 111 t~t of a tlotor..

In l~ Llchae1 par.dfq Uisoovered the principle which is

the basis of production of' electric energy" at the present tiuc;

tt closed conductor !.loving relative to a magnet.,,

'l'he present probletl 1s the utilization or natural forces;

l'he most importsnt oi" the throtO at the pre~ent time are

the water-falls. 111 fe"f1 places the power der!. ved frQ!M the f"all-

lng 'Ws.tel.?t c an be utilized closo t.o the falls, vr~-d.le in nan:'

case. the power nust be tl"anPli ttcd lo:ng distance... 'ro e.c-

CQ-oplish this eooJ'lOMical17 tm enerzles are usuall:r trans-

formod into the encrgr of the elec~r1c cw'rent. Here the

'tl'oly-phnse aenerator lt pla:.rs an inlJortent pert, for the power

lot:;t int1le line is prc.po!'tionnl to tho e(lU8rC or the CU1"'.!"€:nt

and i'rom lhm.g LaW we Be a that by doubling thE:' vol tage the same

power can be delivered 'With one faurth the loss, and the eQse

in 1th1oh 1h.e vo1 tage c an be ehan ged makestilt! c1s;~ 01"'

mach..inea almost univcrsalJ.:[ used i'o~r this pur-rl()~:,., '" ..
. .,'. \
\l ,

1 _ "...."lo. .. FOur ,.'vle;,
1 .i.1UVe t~en J. or the subJect of' mp invol! ti.~t lOn a

A
tJJ,rce

phase gene1"ator marked 220 vol ta, 5 8mP. per te'mln~1, 1.~7 K. ~l~

ca~aelt:r.

In theso experlnen t. I hAve endeavored to :r1rid the charac­

tQrlstie~ feat.ures with as mueh precision as possible with the

instrunen ts $ t fay C;OL1fMHla..

n
-1:._/1-



Whl eh Wa. drtven by a 5 II. i'. ve:rtlc~ 6n g1ne.

In f1ntung Lie c-J.".r1oicnc]' of thedY1l8f.1O, th.e Motor ,,~:S

run em¥ ~J wi th th.e speed required to (\rive the dyn81"10 and the

power measuecu by nORns of an ~~ter and "!Oltmeter, this being

d.duc ted from the power r equil'cd tC' run the motor dr!vi ng the

dynamo at ita various loads.

In f u1i.d.ing the curve of' instan tnrteous vol tage i'our instr11""!

men ts "ere avail able. 7mnp5Orl 2~lectrostat1c vol tmetcr,

direct current. vol tmeter. In the two f" orn er no read1ng 00 uld

be ob tam cd 8S tilE) con tact was onl," for so sh.ort a period;

in 8imena ~'l1amometer stIch a large curren twas r'aquired. that

cauaed excessive • .JerkinG o~ the brushos of' t:'...o COlltact nakcr

and the point_would be in eonsttl'lt v1bration~

vol tr1et61-' the poin ter would vi.bra to rap! d1.y ovor n.bou tone

division or the seale and the maximum voltage obtained onl]"

equaled aoout one ~if'tiethl. of tllfl actual maximum voltage, but

this l'atio remained yractically constant, Q. wing precise

relative value...

Arm. ture \lind1ngs..-

There are two. general methods of winding tho Brmature

known aa ~ mel Y connections.

- "

Ii" the wirid1ngs were of.d connections, th~ :r~~S"-~'5.tell~,e
, ,

between two oo'llecting l~ings \'l(,\uld t)quaJ.to ~i~'ti :' ,',,<:.. ¢.;~lne?fjing
, "

t .. of the colle c ting r m3s Vii th a, VCTP./ loVi P Of;, ·.'~,;':ten~'6:,: '11i.e­

rcm-1stenco between them and the third ring woul~,",':~q~,rir tcr .~
-' '

,I ','.'

If 01' a Y connectiOllthe l"esipteuce bct"tU:l~-.~~,":-").wo- 11
.;.) - :fU " 'll caGe ting

rin gs Wo u ld oqual to t t t anti Gunnf> C t~~!'l g t\IO 0 f the rin gs vii til

:tow resistence, the res l.stcllc:e hot....lccn thou p.,nu the t1J.ird rin&

would :eQual t~: t+I..



re.i8~ee of QQ8 c01l.-

The resistance bet...een. any two of the co1.1ectins rinGs wert:

l"'~und to be ~ 5 ohns, aItu wi th ." t'WO 0 r the r-in gil connec ted wi 1h

a low r;esi stance the resistanee was found to be equal to 1.. 00

ohm..

SUIJpoain g the winding. to be o~ the y connee tion, then

y= ¥ -:::. 1, 21 .anf1 1. 68 -: 1.25 f I,;";' _ lor 875 Wh1cIJl

are quite within the limits of er,,;>eriment81 error.

If the .1nc.U.n~a 'Mre of the ~ connection, then

2. 0 ~ j-- r and from oux' 2ntl eq.uatlon 1. bb :::. *" Winch proves

the 'W$ndit»gs "Wex'e ..t L\ connection,

,
R~aistanee of' the field coils at ter.J.f>crature 19 c.

EO• ., ohm..

-4-



li'i& 1 reprosent. a 'J connection of the arnature•

.Flu. 2, b, a, 0, are elo~tror.l4jtive l~Ol·CP.S of' the \"£11s

and b -q;, a -c', anu c -p • rei)l"elSfOn:-" the rolntive magnitude flrllU

dir eo tion or th,e emfs..

'rhe p.0'~:r oi~ tl].e dynamo is the )!'oduct of the emf. and

the vee to r sum 0 f the cur !'Crt t in to the eo sine 0 f the !TIl;.;;),. C 0 f'

The vee to r suu of the tnlrre nt:::: '5 \f3
... 1.>1 == :l20)\ 5v'3CO.$'. e

13u t:t;. ~ It. t3 7 1~ \~

:. Gosr -e:: 5" '& 1/l0 )( W:::,. 089
,~ 10 .,

fi B. 'I ,

......

" "
....... ,/)' "

"



fAB~ (F IN ST.\U11JJlt US VuLTAG3. -

Betwen c.,11 1 - 2. Be t'tre'ln c.:J11 2 - 3" Is·e t":'le el: co1.1 :l - So

Anglein: L-el a ti\" e $B1-e in * Rel e. tt \"e Aagle in • }~el.t.ivc• .
d~gr."e.f V(,l tege de,51:aeea . voltage d'~;J1"3CS vo-1. t~~;c.,..

.J~, 0: 0
-;

"i

.::55 , J:'" .. CO :11 (. : ~ 2C b (;v .
.... 5) 55 :i,; [j . 25 ,# JIlt 5\) . "

.1
II..

5 ". ~ 12 6C ,
9 .S} 9t

.."

)

l~
t 15 65 ! 12 35 -12;,

15 18 't,
i

15 "C~ -15
"\ •

2(} ao 75 .' 18 45 -lB,

25 33 ftl ~ 00 f ..~
~ 2:Z 85 23 55 -22

~5
~

23- 9t&:
t

2~ -23~ :5 - ec
4() J, 23 95 23, 5 65 -2. 5

45
.\

22 lC<J :33 '10 -2$

ttlO 1t) 105 22 75 -22
I

55 t 16 IlV a> W .ro
60 15 115 18 .,5 -lB

65 12 120 15 00 -1.5
r

'i\\J;
1 9 125 :1.2 95 -12

75
!j

5 13(.: g lOc -0

00 0 135 5 , 1£.5 .... 5

1'±(} U 110 - 0
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Ii. - fOlr en indue ti vo load.

B - f or a l!IOmn due t i vo 10 ad,.

----

Volts betwcon ~

co"11!8c ting rin gs:

820

:2;';(j

214

21~

?C G

~~.O

194-

157 ...

(;

" 9

~l

vol tsbet~!/e()P.l"
collectine rings

II

'"
c'"In'....
J,:, .."it..J

197

"'"

.'."

..

o

L 95

BFFIC I:r:lICY ()r DY NN.il.; ~I I Til. lIDN- I H~)UC 'I' IV}: L(.i 1'.J)~ -

SJ:''eC d of' dynano 1350 rev. per n:nutc.,

curren t in field or cl:tna:T:1o 1-. 5 eop.,

.eower required to run motor amp tY' W"! th speed 8ufflcient to

drive it3neao 1350 rov. 'per mirnuto" lao \Y8t tar

\fork done on rqstem.. : \;ork <lone Work done Err iQ' iency of'
01ll dynano b;r dynro» Dyanno.

1(; 75 ria t ta 725 watts 300 watts 49 c/
/".

1277 If 927 t1 t1 '" at- ..7f!JJ

1488 tt · 1138 It · 1000 It 94 n· ..
..

176~
..

" · 1~12 tt
1~'35G

lJ 9G tJ.. :
; ·2325.) It 1~79 " ·· lOOv \I 96 rt
•

2738 ·It L 2386 " .. ~24C
u Vii- II..
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HEATIN G TEST. -

Til- Q:inarDO Was run for two houra wi th • 6 fUll loacL

'file teapera'ture .1' field ..sa no ted ever., 15 min:" and tcm.

or armature at the ·ond or the expr;ritJen 14

Time 'tam. of Hoo. t !e& or Field TelL or .A,rmature
....

26&1-1" 26b 2611

1-~
:

2& 5'26l> :
· ..
tI' ·1-45 ~ 26° ~'

..
2 ae~

•
::0,"

: :
26"2-15 ·32"

.. ..
'"'~ · 26° · :33'~.. I .. .... ..

2--40
;:

26" 33"
.. •..

26° •
3 33()

.. .. ..
3-1a · 26°

..
~II

.
35

11.. .... ..



I bave round 1ft tne COUJ"lle of my invest1 gatiOll, the dir:rl­

culty of maintaining _ con.tant _peed or the motor at no load,

lfl11ch: '\las probab17 due to change of f'rlotional r(;aietQ11.co of

the bruaheai and in my attem.pt to deternbJe tho relation. between

po'ftr and velocl t¥ aucb variable reaulis were obtained that I

have oml tted ~e.m.

TO find out 'What canm\ be tone 1 s or no Ii. ttle importance.

1:1th this tl.ought in my m1nd. J I teol that the reault. (l·r" r;ty efforats

are worth the time and 1 abO!! .pen t.

Respactfull¥ ,

CQJ1. JD4
(J#rJj, ~ r / f tJ..i ·
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