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¢0 ?t/Z |¢¢h07)?/ ?? 7??¢¢/ ¢07a¢¢7°7a; 
Be it knOWn that I, AT.BERT B. HERRICK, a, 

citizen of the United States, and a, resident 
of Schenectady, county of Schemectady, and 
State of New York, ha,we in wented certain 
meW and useful Impr0wements in Dynam0-- 
Electric Machines, of Which the following is 
a, Specification. 
My imwention relates to a method of and 

apparatuS for taking a, plurality of currentS 
of different potential from a Single dynamO 
electric maChine, and haS for itSObject to prO 
wide an efficient meanS of Compensating for 
the drop in an extended system of distribu 
tion used either for pOWer or for lighting; 
and my in wention consists in the method 
herein p0inted 0ut, Which is generally appli 
cable, not Only to the abOwe purpOSe, but tO 
any case in Which a plurality Of currentS Of 
different potential may be ]'equired, and alSO 
in the combination of apparatuS and circuitS, 
in a Way hereinafter particularly p0inted out, 
to attain the objectS Of my in wention; and 
further, in the dynam0-6electric machine it 
self, as will be more particularly described. 
To attain the ends pointed out, I preferably 

pro wide a comp0Site magnetic field, in Which 
the armature is rotated; that is tO 8ay, I prO~ 
wide a magnetic field in Some partS 0f Which 
the magnetic intensity Or number of magnetic 
lines of force to the Square inch is greater 
than in other parts, and thiS Sub-diWiSion of 
the field may be extended to any desired de 
gree, So that, if desired, I may Obtain frOm a, 
multipolar machine a Warying number of cur 
rents, even as many aS half the number of 
poles in the field; and from the brusheSlocated 
adjacent to each pole, if the circuitS be Sub 
diwided as just Suggested, I take a current of 
the particular potential desired, uSing all of 
the megative brushes as a Common return of 
the warious currentS. 
For the purp0SeS of my in wention aS ap" 

plied to a system of distribution, currentS of 
tlhree different degrees of electro-motive force 
will ordinarily be found Sufficient, and in ex 
emplifying the construction which I prefer, I 
have Selected that number as easiest of illuS 
tration and deScription. In Such a number 
the current of medium potential, a8 I Shall 
call it, will be the one of greatest wolume, as 

Ordinarily the distributing station is located 
aS nearly aS pOSSible at the center of the syS 
tem; While the tWO other Currents in the case 
illustrated, called, for convenience, the high 
potential and loW potential currents, will be 
Of Smaller Wolume, the high potential current 
being tranSmitted, aS Will be easily under 
StO0d by those skilled in the art, to the more 
distant portionS Of the System, while the low 
potential Current Will Supply the parts of the 
SyStem nearest to the pOWer station. It is 
alSO beSt in carrying out my in wention to ar 
range the different portions of the composite 
field in Such Order that the armature con 
ductor Shall not paSS from the part of the 
field Of greatest intensity to that of least in 
tenSity at Once, but to interp0Se a portion of 
the field haWing an intermediate intensity or 
adapted to generate a current of medium po 
tential, aS abowe described; for Which 
pOSe I arrange the brusheS So that a brush 
taking Current Of greatest potential is Suc 
ceeded first by a negative brush, then by a 
brush taking current of medium potential 
With itS corresponding negati we brush, then 
by a brush of least potential With its corre 
SpOnding negatiWe, Which is next Succeeded 
by a brush of medium potential with its cor 
reSponding negatiWe, and SO On around the 
Circumference of the armature. This ar 
rangement has the adwantage of causing the 
armature conductors to mowe through a field 
of force the changeS in Which are gradual and 
not Sudden, SO that aS the conductors progress 
from one part of the field to another, the po 
tential of the current in it is changed gradu 
ally and not by Sudden Steps. It Will be read 
ily understOOd that the Sub-diwision of Gurrent 
may be leSS than that illustrated, or, as al 
ready indicated, may be carried to any de 
Sired extent. ~ 

In the conWenient diagrammatic illustra,- 
tion. Which_I haWe adopted to exemplify my 
in Wention, I haWe ShOWn a multipolar imachine 
haWing Sixteen p0leS, and prOwided, as is com 
mOn With Such machineS, With a Separate ex 
Citer; but it is manifest that my improwed 
method and construction is equally applic?ble 
to the Case of Self-excited machines hav 
ing Shunt WindingS or to c0mpound-excited 
apparatuS, Whether directly compounded or 
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Ower-COmpounded for a compensating Or ower 
compensating rise of potential and in accord 
ance With the increase of load; this ower 
compounding might, if the machine were Spe 
cially constructed to allow of it, be so propor 
tioned as to give for each of the different Cur 
rentS Selected a different compounding action 
SO aS to Ower-COmpound fo1' the high potential 
feeder's taking current to the more distant; 
parts of the line, to compound to a leSS de 
gree for the middle portions of the line, and to 
compound wery little or not at all for the 
parts of the System nearest to the power Sta 
tion, wherein Ordinarily the current is Sup 
plied With a megligible drop of potential. AS 
the System of distribution increases in ex 
tent, the problem of Supplying itS Outlying 
portionS Without Special machinery becomeS 
a, complicated One; in Stations employing 
many machineS COnnected tO C01mmOn buS 
bars, the difficulties have been met by the 
method of raising the potential to a degree 
adequate to compensate for the drop to the 
most distant point, or Ower feeders having the 
greatest resistance, and adding resistanceS to 
all of the other feederS to equalize the preSSu I'e 
upon the System and the current Supplied in 
the different feeders; or Separate machines 
have been rula jha.wing a greater electr0-m0 
tive force, and feeding into the System at its 
most distant point; Or reSOpt has been had to 
One or another of the S0-called ** b00ster' ? 
systems, in Which often a number of Small 
maChines are COnnected in the WariOtuS feed 
ers, or else as an alternatiWe, the Size of the 
more distant feederS haS been increaSed; all 
of these methods are Objectionable On the 
ground of expense, the extra, resistances of 
the first method Wasting current, the extra, 
machimes of the Second being a, ground of ex 
pense on the interest account, and in their 
running, their usefulneSS being COnfined to 
the times when a, SOmeWhat large load is be 
ing carried on the Outlying part of the SyS 
tem, the third neceSSitating a multiplicity of 
Small machineS troubleSOine tO care for, COm 
plicating the System, and incurring additional 
loSS attendant Om a, SeCOnd tranSfoI'lmation of 
energy and the fourth in Wolwing a Waste of 
copper, inaSmuch aS the greater the distance, 
the larger the feeder, it increaSing both in . 
length and size. It is to obwiate these de 
fects that I haWe dewised my preSent method 
and machine, Which is fully illustrated in the 
accompanying draWingS, hereby referred to 
and made part of thiS Specification ina which 
like letters and figures refer tO like parts 
throughout, Wherein 

Figure 1 is a diagrammatic Side eleWation 
of a multipolar dynam0 constructed accord 
ing to my imwention, and l'ig. 2 is a diagram 
of a system of distribution employing Such a, 
dynamO. 
In this description I have referred to a sin 

gle. machine, but I do not thereby intend to 
confine mySelf to the employment of a single 
generator embodying my imprOwementS and 

method, as it is manifest, that Where a System 
requires a large amount of power, tWO Or 
Inore Such generators may be combined in 
WayS Well understood in the art. 

Referring by letters and figures to the draW 
ings, G is a generator hawing sixteen poles, G}' 
is its rotating armature. 

H) is an exciter', 
The buS-bars into Which the generator feedS 

are di wided, the pOSiti we barS numbering 
three and being marked respectively II, M 
and l; the bar II being designed to take the 
highest electrO-motive force of the generator, 
the bar Mf the middle, and the bar T, its low 
est electro-motive force. The negative buS 
bar is marked N and a Single One Ser'WeS as a, 
COmmOn return fO1' the Current from all of 
the positi we bars. F'rolm the exciter E leads 
go to buS-bars A, B, and from the positive 
bus-bar A three leads, ID', D°, D° pass around 
the field-magnets of the machine, rheOStats 
R', R°, R° being inserted in the leads. The 
lead ID' paSSeS around the field - magnets 
(Which I have marked consecutiwely 1 to 16), 
including Only the field-magnetS 5 and 6, 18 
and 14, and then paSSing to the common re 
turn for the exciter, which I have marked E'. 
It Will be observed that the poles selected are 
On diametrically OppOSite Sides of the arma,- 
ture of the maChine; the lead D* from the 
positiwe buS-bar of the exciter passes around 
the field-magnet poleS 8 and 4, 7 and 8, 11 
alad 12, 15 and 16, Supplying them all in mul 
tiple, and retu1'ming by the CO1mmon return 
E'. The lead D° paSSeS around the remain 
ing p0leS 1 and 2, 8) and 10. It will thus be 
Observed that a c0mpOSite magnetic field is 
formed which is Symmetrical; that is to say, 
the OppOSite poles Of the field form independ 
ent magnetic Cirótuits, the poles on opposite 
SideS Of the armatur@ being magnetized to the 
Same Strength relatiWely to one another', 

Referring nOW to the armature, which is of 
the So-called **direct-driven ?? or multipolar 
type, haWing a, Side bearing commuta for aS 
COmmonly employed in armatures adapted to 
generate large CurrentS, and in which the ar 
Imature COnduCtOTS themselves for'm the bars 
Of the COmmutatO1', it will be seen that, the 
bruSheS taking warious Currents are Con 
nected; in ordinary armatures of this type 
Where a Single) Current is taken, all of the 
pOSitiWe brusheS are connected and all of the 
negatiWe brusheS are alSO connected, but in 
my imprOwed construction H divide the brush 
es, aS in the Case illustrated, into three groups; 
those which I have marked IP', P°, PB andP4 
are COnnected together and by a lead C° are 
Connected to_the middle_positive bus-bar M; 
thOSe Which I hawe marked IP', P0 are cross 
COnnected and by a lead C' are connected to 
thelloWpotentialpOSitiwebuS-bar.J,While those 
Which I have marked P', PS are connected by a Common lead C°tOthe high potential positive 
buS-bar Hi. I'rOm the negati we bar a common 
lead C'extendS to all of the negati we brushes, 
Which I have given no lettering except a 
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minuS Sign. AS already described in the gen 
eral Statement of in Webation, these brusheS will 
be found to alternate in the order of highest 
potential,-1aegati ye, medium potential, nega 
tiWe, loWest potential, negatiWe, medium pO 
tential, negati we, and S0 On around the com 
mutator, a part of Which is illustrated at X, 
the rest of it being omitted for ClearneSS Of 
illustration. The parts of Fig. 1 marked K, 
IK, IK, are suitable switches by Which all three 
of the positiwe buS-barS may be connected 
When currents of only one potential are taken 
from the armature. 

f8eferring n0W to E'ig. 2, I Sh0W the gener 
ator referred to illustrated diagrammatically, 
the Warious parts being lettered aS in H'ig. 1; 
and in addition I show track rails W, W of a 
railway circuit supplied by feeders F', 'F', F', 
and hawing electric cars or locomotiweS S, S 
upon the rails in different positionS, the feed 
ers extending from the high potential buS 
bar IH going to the more distant part of the 
System, while those from the middle bar MI go 
to the parts half Way from the Station to the 
outer edge of the system, and the loW poten 
tial buS-bar i is connected at the nearest 
point. A common feeder F' connects with 
the track rails whiv*h are Of course united to 
form a ground return, aS commonly practiced 
in railway Work. For the railway and itS mo 
tors illustrated may be Substituted in candes 
cent or arc lightS Or any other translating de 
`WI036, 

'['he operation of my improwed system Will 
be readily understood frOm the Statement of 
in wentiona. It is this: in Fig. 1 the greater 
part of the current is Supplied to the middle 
potential buS-bar M, it hawing four of the 
eight positive brusheS connected to it; the 
high potential and loW potential bars each be 
ing connected to tWo of the positive brushes. 
AS the load upon the partS Of the System Sup 
plied from the high potential bar rises, the 
Gurrent increasing and the potential falling, 
the rheOStat? 19° W0uld be adjusted t0 ingrea.Se 
the magnetization Of the field-imagnetS 1, 2, 
{}, 10, and the armature C0nductorS in paSSing 
through this part of the comp0Site field Would 
furnish a, higheir electr0-1motive force to the 
bus-bar H, the Same StepS being taken, When 
necessary, to effect the Same ends in either or 
both of the Other circuits. It is manifest that 
in the case of a, COmpound-WOt1nd machine Or 
an 0wer-compounded machine, the Same effect 
Would be automatically prOwided by a Series 
Winding to the extent designed by the engi 
meer in constructing the machine, and the load, 
as it mowes from One part of the System to the 
other, Will be taken care of by the increaSe in 
pressure which the increaSe in current aut0 
matically causeS. From What haS just been 
said about the machine illustrated in .H'ig. 1 
the operation of the System in Fig. 2 Will be 
readily understood, the feederS B', F_Supply 
ing the increased current demanded, Which 
by the operation of the machine is generated 

at Such appropriate electr0-tmotiwe force aS 
may be desired. 
By the Word ** comp0site? aS used With ref 

erence to the magnetic field of the machine 
described herein, I do not mean ** compound? 
aS uSually applied in dynam0-electric ma 
chines to a field produced by a Series Winding 
and a Shunt Winding COmbined, but I mean a, 
field in which one part is more highly mag 
netized than another. 
What I claim as meW, and desire to Secure 

by Igetters Patent of the United States, is 
1. The method of Simultaneously generat 

ing a plurality of Currents of different electro 
motive forces in a Single armature, which 
C0nsists in rotating Such armature in a com 
p0Site field of force hawing S0tme of its parts 
more highly magnetized than Others. 

2. The meth0d 0f simultaneously generat 
ing a plurality' of GurrentS of different electro 
motive for(?eS in a, Single armature, which 
Consists in rotating Such an armature in a, 
Composite field 0f force generated by a, plu 
rality of magnetic p0leS Supplied with (differ 
ent amountS Of magnetiZing Current. 

8. The method of Simultaneously generat 
ing currents of different electro-motive forces 
in the Same armature, Which consistS in ro 
tating Such armature in a multipolar field of 
force and Supplying the field-magnets gener 

8 

ating Such field of force With currents adapted" 
to GauSe a greater degree of magnetization in 
SOme of Such field magnetS than in others. 

4. The method of compensating for drop in 
potential in an extended System of distribu 
tion Supplied bya, Single generator, which con 
SistS in rotating the armature of Such genera,- 
tor in a COmpOSite field of force generated by 
field-magnetSSupplied with different exciting 
CurrentS, them Sub-di widing the collected gun 
relatS and Supplying the partS of Such System 
haWing the greateSt drop With the currents of 
highest potential, and the partS hawing leSS 
drop With currentS of loWer potential, as Set 
Out hereira. 

5. The method of COmpenSating for drop in 
the different parts of a System of distribution, 
Which consists in generating simultaneously 
CurrentS Of different electr0-motive force in 
a Single dynarno-electric machine, supplying 
the currents of higher electro-motive forGe to 
the more distant partS of the System, and those 
of lower electr0-motive force to the part5 
nearer the poWer Station. 

6. In a dynam0-electric machine, a num 
ber of field-magnetS Supplied with different; 
amountS Of exciting Current, an armature ro 
tated in the field of Such magnets, a commu 
tatOr and ' bruSheS thereOn adjacent to the 
field-magnetS, all of the brushes adjacent to 
the field-magnetS Supplied with the same 
amount of magnetizing current hawing a com 
mon connection. x 

7. In_a dynam0-electric machine a compos 
ite field-magnet System comprising groups 
of field-magnetS Symmetrically arranged, the 
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groups being Supplied with different amounts 
of exciting Gurrent, an armature rotated in 
the field of force generated by Such magnetS, 
and connectionSarranged, aSherein described, 
to take currents of different potential from 
Such armature as itS conductors paSS. the dif- | 
ferent groupS Of field-magnetS. 

8. In a dynam0-electric Imachine a field-mag 
met System comprising groups of field-mag 
metS Symmetrically disp0Sed, a Source of cur- | 

Such armature, buS-barS Supplied from Such 
| brushes, and feeders taking currents from 
| Such bus-bars and arranged to take the cur 

| rent of highest potential to the partS Of the 
. System hawing the greateSt drop and the cur 

rent for Such field-magnetS, regulating appli 
anceS included in the leads fr'Om Such SOurce 
of current to the different groups of field-mag 
metS and arranged to independently regulate 
the magnetic effect of each group, an arma 
ture rotated adjacent fO Such field-magnets, 
Commutat0r brusheS beartng thereOn, and 
|leads from Such brusheS to buS-bars; all ar 
ranged, as herein described, to take from a sin 
gle armature currents of different potential. 

9. In a System of distribution, a generator 
adapted to deliver Currents of different poten- | 
tial to different positive buS-ba]]'s, feeder' lineS 
adapted to feed the currents of highest poten 

tial to the parts of the System hawing the 
greatest drop, and other feederS arranged to 
Supply the partS 0f the System hawing a leSS 
drop. 

10. In a system of distribution, a generatOI' 
hawing a field-magnet System producing a, 
composite magnetic field in which Some por 

| tionS are more highly magnetized than otherS, 
an armature rotating in Such field, brushes 
taking currents of different potential from 

rents of leSS potential to the parts of the syS 
tem hawing a leSS drop. 
In WitmeSS Where0f I haWe hereunt0 Set my 

: hand this 16th day of January, 1894. 
ALBERT B. HERRICK. 

WitneSSeS: 
GUSTAVE IFAURIE, 
W. A. PEARSON. 
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