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UNITED STATES PATENT OFFICE. 

WILLIAM. H. ELKINS, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO HENRY E. 
IRVINE, OF NEW YORK, N. Y. 

REGULATOR FOR DYNAMOS AND MOORS. 

SPECIFICATION forming part of Letters Patent No. 474,165, dated May 3, 1892. 
Application filed February 6, 1890, Serial No. 339,426, (No model.) 

To all, whon, it inctly concern: 
Be it known that I, WILLIAM HENRY EL 

KINS, of Boston, in the county of Suffolk and 
State of Massachusetts, have invented an Im 
proved Regulator for Dynamos and Motors, 
of which the following is a specification, ref 
erence being had to the accompanying draw 
ings, making a part hereof, in which 

Figure 1 is an elevation looking endwise on 
the armature, showing a portion of a dynamo 
with my regulator attached. Fig. 2 is a plan 
view. Fig. 3 is an elevation looking at the 
armature from one side, and Fig. 4 is an ele 
vation looking at the armature from the op 
posite side. Fig. 5 is a diagram illustrating 
the brushes and their connections when the 
dynamo is at half load or over. Fig. 6 is a 
like diagram when the dynamo is made half 
load. 
My invention relates to controlling the dif 

ference of potential between the terminals; 
and it consists in a novel arrangement of three 
brushes on a side, so connected to the termi 
nals that the electro-motive force of each ter 
minal may correspond With the electro-mo 
tive force of either one of the three brushes 
on a side or by means of a variable resistance 
between two brushes on the Same side of the 
commutator may be graduated at any electro 
motive force desired between those of the two 
brushes then in contact with the commutator, 
as will now be fully explained by reference to 
that form of my regulator shown in the draw 
ingS. 
When running at full load, the terminals 

TT are connected to the brushes A A' and 
BB', which are in contact with the commuta 
tor-segments, as in an Ordinary dynamo-that 
is, by conductors of slight resistance. Conse 
quently these brushes A B and A'B' are ad 
justed once for all and without resistance be 
tween them, as is usual in adjusting Such 
brushes on an ordinary dynamo With two pairs 
of brushes, and at full load Work in the usual 
way; but the variable resistance R between 
the brush A and terminal T and R' between 
A' and TV enables me to practically neutral 
ize the brushes A A' by making the resistance 
R. R. practically infinite, and consequently 

so the terminal T will have the same electro 
motive force as the brush. A when the resist 

ance R is Zero or very slight and the termi 
nal T the electro-motive force of brush A', 
R' being Zero. Any increase in resistance R 
lessens the electro-motive force of T and in 55 
R" lessens that of T until R and R become 
Very great, When the electro-motive force of 
T is that of brush B and of T that of brush 
B'. In this way a two-thousand-five-hundred 
volt machine giving ten amperes can be prac- 6o 
tically run as a fifteen-hundred-volt ten-am 
père machine, or in case of arc lighting, with 
fifty lamps as full load, any number not ex 
ceeding twenty-one can be cut out and the 
differences of potential between T and T 65 
varied So as to keep the current constant. 
After thus reducing the difference of poten 
tial between T and T the brushes C and C 
are brought into contact with the commuta 
tor and the brushes A A' lifted, and the to 
brushes B B are connected to the terminals 
TT through resistances R and R. Then 
the terminals TT have the same electro-mo 
tive force as the brushes B B', for the resist 
ances R and R are then practically nothing, 75 
and the difference of potential between the 
terminals TT is, say, fifteen hundred volts, 
or adapted for thirty fifty-volt arc lamps. 
When any of these thirty lamps are cut out, 
the difference of potential between the termi- So 
nails TT must be reduced, and this is done 
by increasing the resistances R and R', so 
that the terminals TT first take the electro 
motive force of the brushes B. B. Then as 
the resistances R and R' are increased the 85 
electro-motive force of the terminals TT is 
decreased, until When the resistances R and 
R’ are practically infinite the electro-motive 
force of T and T is that of the brushes C. C. 
The brushes A and B are so adjusted at 9o 

the start that there is no objectionable spark 
ing when the dynamo is run at full load; but 
in all large machines of the Gramme type the 
brushes B B will Spark as the load is re 
duced. 
regulator running fifty arc lights the spark 
ing will begin to be objectionable at brush 13 
when the load is reduced to forty lights, and 
for that reason I apply the brushes D D, 
which serve as lap-brushes for the brushes B roo 
B', as soon as the Sparking gets objectionable 
at the brushes B B and keep these brushes 

Consequently in a machine with my 95 
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D ID' applied so long as B B are doing the 
main work in connection with the brushes. A 
A'; but when the brushes C C are applied 
and the brushes A A' lifted I also lift the 
brushes D D, and keep them lifted while the 
brushes B B and C C are applied, for, in 
fact, the brushes A and B and A' and B work 
as pairs in the sense that B is a lap-brush for 
A, and IB for A', and so of the brushes B and 
C and B' and C. C being a lap-brush for B, 
and C for B'. These brushes D D, while not 
essential, are yet highly desirable in a large 
class of dynamos. In practice I use them 
only when the load is about four-fifths of the 
maximum and keep them in use only while 
the load varies from four-fifths to three-fifths, 
or in the case of a fifty-light machine apply 
them when the load is about forty lights and 
lift them when the load is about thirty lights, 
or as soon as the brushes C C are applied 
and A A' lifted. 

It will now be clear that the principle of 
my invention consists in a peculiar arrange 
ment of three brushes on each side of the 
commutator, the first and Second (positive or 
negative) brushes making a pair for full load 
down to nearly half load and the second and 
third (positive or negative) brushes making 
a pair from a little over half load to minimum 
load, the difference of potential between the 
terminals TT being varied to suit the load 
by varying the resistances of the conductors 
which connect A with T and A with T' while 
A B and A'B' work as pairs and by varying 
the resistance of the conductors which connect 
B with T and B with T' while B C and BC 
Work as pairs. 

It will be clear that my invention, although 
I have described it as a current-regulator, in 
fact regulates the difference of potential, and 
that it is applicable to constant-potential as 
well as to constant - current machines, the 
only difference being that when automatic 
regulation is desired the resistances should be 
varied by variations of current where the 
current is to be kept constant and by varia 
tions of potential when the potential is to be 
kept constant. 
The distance apart of the brushes A B and 

A B'-that is, the number of Segments be 
tween them at full load and down to about 
three-fifths load-will vary on different ma 
chines, but is usually on a fifty-arc-light mal 
chine, or a machine giving twenty-five hun 
dred volts and a constant current of about 
nine amperes at full load, eleven segments, 
and this statement is also true as to the 
distance between brushes B and C and B' 
and C, although this distance is ordinarily 
somewhat less than the distance between 
A and B or A and B'. In practice I have 
ound it to be nine Segments instead of 
even; but this is a matter depending wholly 

upon the details of construction of the ma 
chine, the rule being to set the brushes A and 
IB and A' and B to the best advantage under 
full load and the brushes B and C and B and 

C" to the best advantage under about three 
fifths load, both these adjustments being well 
understood by all persons competent to run 
dynamos. 
The mechanism shown in the drawings for 

operating the brushes A B C and A' B'C' 
consists of the links C, C, which connect the 
brushes A A' with the arms ff' of shaft 
F, so that when shaft F is turned in one di 
rection the brushes A and A are rocked so 
as to cause them to make contact with the 
Commutator G and when shaft F is turned 
in the other direction the brushes A A' are 
rocked so as to lift them off from the Com 
mutator G. A third link C. connects armf 
of shaft F with the rock-shaft f, and rock 
shaft f8 is connected by link a” with rock 
shaft.f. Both rock-shafts f and f' move to 
gether and each has cam-hooks f, which en 
gage with pins f on the brush-holders or 
brushes C and C, so that when shaft F is 
turned to rock brushes A and A'it also rocks 
the brushes C and C, the latter rocking into 
contact with the commutator when the former 
rocks out of contact, and vice Versa. 
The brush-holders of brushes 3 and IB are 

stationary, and the brushes IB and B are in 
sulated from their holders, but are electrically 
connected by the contacts bb', which are car 
ried by the brushes B B, with the brushes A 
A when they are out of contact with the com 
mutator G, and are also electrically connected 
with the holders of the brushes C and C when 

75 

OO 

they are out of contact with the commutator 
by contacts b°b, so that the current from the 
commutator G through brush IB or IB is 
through contact b° or b, the holder of brush 
C or C, and through terminal Tor T' to line, 
this being the case so long as brushes A and B 
and A' and B' are working--that is, at full 
load and down to three-fifths load or less the 
current from the commutator G throughbrush 
B or B is through contact b or 0, brush-holder 
of C or C, and terminal T or T to line. 
This mechanism is for rocking the brush-hold 
ers and for connecting them electrically, so 
that the forward brushes (BB' when AA’ are 
in contact with the commutator G, but CC 
when A A' are out of contact with G) shall 
always connect with TT without resistance, 
and the rear brushes (AA' when C Care out 
of contact, but BB when CC are in contact) 
shall always connect with TT through ad 
justable resistances R. R. It will be obvious 
that a great variety of means may be used for 
these purposes, and I have contemplated sev 
eral other mechanisms and arrangements of 
conductors; but I prefer those shown, for the 
reason that a single shaft F gives all the mo 
tions and makes all the changes in connec 
tions required, and this shaft F is readily op 
erated by Solenoid S, by the links Ss, and lever 
s", fulcrumed at S upon the head of the ma 
chine. 
The auxiliary brushes D D' serve only as 

lap-brushes for B and B'. They are thrown 
into action in that form of my regulator shown 
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in the drawings by the magnet M, which os 
cillates shaft F, and thereby actuates link d, 
which connects with link d, which is jointed 
to the holder of brush D and also with lever 
d', which carries brush D', so that when link 
dis moved upward the brushes DD’ are lifted 
from commutator G, and when link dis moved 
downward they are brought into contact with 
commutator G. 
The rheostats RR may be adjusted by hand 

or automatically and may be of any approved 
Construction. 
What I claim as my invention is 
1. A dynamo-electric machine having two 

or more sets of brushes placed at successive 
points in the periphery of the commutator and 
provided with a resistance adapted to be shift 
ed in circuit from one brush to the next, com 
bined with a lifting mechanism for two or 
more of said brushes, by which a desired set 
may be brought into contact with the commu 
tator and the other set lifted therefrom. 

2. The combination, with a dynamo-electric 
machine, of three sets of commutator-brushes 
placed at successive points in the periphery 
of the commutator, lifting mechanism for two 
or more sets of said brushes, by which a de 
sired set may be brought into contact with the 
commutator and the other lifted therefrom, 
and a resistance adapted to be shifted from 
the circuit of one brush to the circuit of the 
neXt. 

3. The combination, in a dynamo-electric 
machine, of three sets of commutator-brushes 
placed at Successive points around the periph 
ery of the commutator, the intermediate sets 
being fixed and the other two sets being mov 
able, and automatic mechanism for lifting the 
movable brushes into and out of contact with 
the commutator. 

W. H. EIKINS. 
Witnesses: 

J. E. MAYNADIER, 
TOHN R. SNOW, 
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