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To all whom it maz Y CONCETTY:

‘Be it known that I, JAMES J. WoO0D,a citi-
zen of the United States, residing at Brook-
lyn, Kings county, New York, have invented
certain new and useful Improvements 1 Cur-

rent - Regulators for Dynamo - Electric Ma-

chines, of whlm the followmn 1S & specifica-
tion.

Thisinvention relates to that class of regu-
lators in which the strength of the current is
regulated by the shifting of the collecting-
brushes of the commutator toward or from

the position of maximum difference of po-

tential, the movement of the brushes being
eff_ected by electrically-controlied mechanism
corresponding to echanges in the current and
imparting a movement to the brushesin such
direction as to compensate for such changes

~in the current, thereby keeping the curr ent

20

as nearly constant as is practically possible.
My present invention is in part an improve-
ment upon the current-regulator disclosed 1n

- my Patent No. 326,894, dated September 22

25

30

1885, and itis in part an improvement apphca-
ble to automatic regulators generally of the

class wherein the brushes are shifted toward
and from the positions of maximum current.

It also involves an improvement in electro-

magnets or solenoids for operating automatic

current— egulators. My said patent ciscloses
a current- 1'es;ulator consisting of adjustable
commutator-brushesand mechanism for shift-

‘ing .the same toward or. from the position of

- maximum current, with a clutching device

35

for connecting said mechanism to a source of

power 1n elther of two directions, in orderto
shift the brushes backward or forward, the

~clutehing device being operated by an elec—

40

45

tT0 - maﬂ‘net arranged Wlﬂl its colls 1n the

-WOl‘klIlﬂ‘-Cll‘Clllt and by a retracting spring or

device a,c,tmo in opposition to 531{1 magnet.
In case of an incréase of current the atirac-

tion of the electro-magnet increases and over-
comes the retraction of the spring

, thereby
throwmﬂ the clutch into engag ement in such
dwectmn as to cause the Shlftlllﬂ mechanism

'to carry the brushes away from the position

 of maximum current until by such movement

of the brushes the carrent is thereby reduced

to the normal. In case of a decrease in the

current the electro-magnet relaxes and per-
mits the retracting-spring to throw the clutch- |

| ing device into action in the contrary direec-

tion, so thatthe shifting mechanism is caused
to move the brushes toward the position of
maximum current, and consequently to in-

crease the current given out by the machine

until the normal (31111*81113 1s agalin restored.
In my said patent the dutchmo device con-
sists of a friction -cluteh operating by the
bearing of a frietion-wheel against a contin-
unously-revolvingroller,the friction-wheelhav-
ing two flanges on opposite sides of the roller,
one of which is brought into contact there-
with to drive it in one direction and the other
of which is brought into contact therewith to
drive it in the opposite direction. The fric-
tional contact being due solely to the pressure
with which the friction-wheel was pressed
against the periphery of the driving-roller,

and this pressure being due to the variation

in the attractive effect of the regulating elec-

55
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tro-magnet, the apparatus was not as sensi- .

tive to sligflt changes in thecurrent as is de-
sirable, since the inertia of the parts at start-
ing retarded the compensating action of the

apparatus. My presentinvention alms toim-

prove upon the former mechanism in this re- .

spect. Tothis end the flangeon the friction-

wheel, instead of being merely thrust against a

snwle friction-roller, 1s gripped betweell two

fr 1CL1011 rollers
SAMEe dlreetlon after the manner of a pair of

drawing-rolls, whereby the tractive effect of

the f110t10nal contact is mea,tly increased
without necessarily increising the pressure
derived from the variations in the magnetic

attraction.

My invention also provides an lmproved
construction whereby: the perfect and con-
venient ELdJustmen_, of the working parts 1S
effected, all the adjustments reqmred in the

initial position of the parts or to compensate

for wear being made by a single operation.
In dynamo-machines wherein the current-
regulation is effected by the movement of the
collecting-brushes toward or from the neutral
line or position of maximum difference of
potential on the commutator 1t 18 practically
necessary whenever the machine is con-

75

3¢

both acting upon 1t in the

Qo

95

100

structed to n‘@nemte currents of high electro-

motive force that the positive and negative
brushes be constructed in pairs 1in order to
bridge over or short-circuit a’ portion of the
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coll” type——-whereln in-order to avoid spark-

commutator, as otherwise there is an exces-
sive Spalkm and burning at the commuta-
tor. |

In addition to the ordinary main brushes
employed with machines of low electro-mo-
tiveforcesupplemental brushes are provided,
arranged 1n advance of the main brushesand
adjusted to a greater or less distance there-
from, in order to bridge over a greater or less
number of intermediate commutator - seg-
ments. VWhen the main brushes are in the
position of maximum current, the supple-
mental brushes should be at the farthest dis-

tance from them, and as the main brushes

are moved toward the position of minimum
current the supplemental brushes should be
drawn toward them in order to shorten the
portions of the commutator which are bridged
over or short-circuited. Inpractice these ad-
justments of the supplemental brushes have
heretofore been effected by hand, although it
has been proposed to apply an auntomatic ad-
justment for simllar brushes, but in-connec-
tion ‘with machines of a rhﬂfer'ent class—

namely, those having armatures of the * open-

ing 1t:18 essential to shift the main and sup-
plemenml brushes simultaneously in oppoglte
directions, instead of at differential speedsin

the-same direetion, as is required in the case

of-armatures of the Gramme or *closed-coil ”
type, to which my invention applies.
Toavold the necessity for the adjustinent
of these brushes from time to timme by the at-
tendant, my present invention provides an
11111)1'01‘.’*@{1 means for effecting their adjust-
ment automatically and in correct Propor-

tion:to the adjustment of the main brushes.

It:is preferable with automatic regulators
to'motint the regulating magnet or solenoid

upon the main frame of the inachine; but as

this-frame forms a portion of the magnetic

45
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circuit the cores of the magnet are strongly
polarized therefrom by magnetic induection,
and the sensitiveness of the magnet is corre-
spondingly reduced. My present invention
compensates for this polarization and re-
stores the sensitiveness of the magnet by re-
duecing the mass of the pole of the iron core
which is of preponderating polarity relatively
to the mass of the opposite pole. which is of
diminished polarity.

In the accompanying drawings, Figure 1 is
an:end.elevation of a Wood dvn&mo electric
machine provided with a regulator con-
struected according to my present invention.

Fig. 2 is'a fragmentary side elevation of the

same, showing only the end of the machine
to which the regulator i1s applied, the view
being partly sectional. Ifig. 3 1s a vertical
section looking in the same direption as I'ig.
1 and cut in the plane of the line 3 3 in I‘w
2. Fig. 4 1s a front elevation of the reg ulcmt~

- ing mechamsm partly broken away in order

better to show the construetion. Fig. 5 1s a
horizontal section cut in the plane of the line
55 in Fig. 4. Fig. 6 1s a nearly-vertical sec-

1nside thereof, as shownin Fig.

418,303

| tion cut in the plane of the line 6 6 1n Kig. 4

Fig. 7 is a nearly-vertical section cut in the
plane of the line 7 7 in Ifig. 4. [igs. §,9,and
10 are front views of the parts of the oper-
ating-lever detached. Ifig.11 1s a frontview
of the projecting boss on which the operating-

lever turns, the moving parts being removed.

FFig. 1218 a sectional view of the solenoid by
which the regulating mechanisi is controlled.
Fig. 13 18 a section answering to Fig. 3, and
showing a modification.

In the drawings, A designates the frame of
the machine; B B3, the field-magnet coils; C
C, the field-magnet pole-pieces; D, the arma-
ture; E, the commutator; If If, the main com-
mutator-brushes, and G & supplemental com-
mutator - brushes, The main commutator-
brushes It F are carried in holders mounted
on oppostte arms of the brush-carrying yoke
or lever I1, - which is mounted to turn on an
inward prolongation or boss formed on the
inner side of the end frame A, Fig. 6, and as
usual. The supplemental brushes G G are
carried by holders mounted on the opposite
arms of a supplemental carrier-yoke I/,
mounted in the same way as the yoke Il and
6. The brush-
carriers II and H’ are formed, respectively,
with gear-teeth tand //,which mesh, respect-
ively, with pinions j and ¢/, fixed on a shaft J,
which ‘passes through the main frame A, as
shown in Flig. 6, and has fixed on its front end a
cear-wheel d. By imparting motion to the
shaft J through the gear-wheel ¢ the brush-
carriers I and I1” are moved around the axial

center, so as to advance or retract the re-

spective brushes -relatively to the neutral
line or line of maximum difference of po-
tential of the commutator, which line is indi-
cated by xx in FFig. 3.

The armature-shaft L carries on one end,
as usual, a pulléy, (not shown,) through which

1t 1s driven, and on the other end a friction-

roller ¢. This friction-roller may be formed
integrally with the shaft, but is preferably a
%epm*ate piece tastened thereto in the man-
ner shown in Fig. 5. On opposite sides of
the roller a and on axes parallel therewith
are two other friction-rollers & and ¢. The
roller ¢ carries a small gear-wheel ¢, which
meshes with two other like gear-wheels f £/,
fixed, respectively, to the rollers O and ¢. The
roller «, which partakes of the continuous
rotary motion of the shaft L, thus communi-
cates like rotary motion to the rollers b and
¢, butinthe opposite direction. Therollersa,

b,and c are all of the same size, or very neaxly

s0, 80 that their adjoining peripheral portions
travel in the same vertical direction and at
the same or substantially the same surface
speed. A friction-wheel I, having two con-

centric annular flanges & &/, is arranged with
these flanges entering the spaces between the
friction-rollers a b ¢, the flange & entering be-
tween the rollers ¢ and b and the flange &’
entering between the rollers ¢ and ¢, as shown
The friction-wheel K is geared to

in IFig. .
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‘the brush-carriers H 11’ through the medmm

of the shaft J and its pinions and any suit-

The train shown
consists of a pinion 7 on the sleeve or hub 1
of the wheel K, meshing with a gear N, earry-

- ing a pinion o, which me&hes wﬂhﬂ the gear.(

10

| mech..-mlsm is controlled. A retracting-spring

15

on the shaft J

The friction-rollers b and ¢
are carried by an operating-lever P, which is

connected to the armature ¢ of a solenoid or.

electro-magnet Q, by which the 1*egu1at1119

S 18 arranged to pull against the lever P in
the OpanSl‘[e direction to the attraction of the
magnet Q.  The free end of the lever P works
between adjustable stop-screws s s, mounted
on the fixed frame to limit its motion. The

lever P is mounted on an eccentric boss 1./,

(shown best in Fig. 11,) the center of which

is somewhat below the axial center of. the

20

y shaft L and roller .
“around this eccentric center,

The lever thus turns

so that as its
free end is raised or lowered by the varia-

‘tions 1n the attraction of the magnet Q it

moves the rollers-b and ¢ around this center,

and consequently toward the left or right, by'
reason of the fact that their pivotal axes are

above the center on which the lever P turns.

~When the attraction of the magnet increases

30

‘and the lever P is pulled down, the vollers b

¢ are moved toward the right, Lhus bringing

the roller b closer to the roller a, and conse-

. quently nipping between them the flange’ of
- thewheel K. On thecontrary, when the ma.g-

35
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K.

revolving the wheel K toward the left.
the former case the rotation of the wheel K

netic attraction relaxes and the I'etardmn-

spring S pulls up the free end of thelever P the
‘rollers b ¢ are moved toward theleft,so thatthe

roller ¢, approaching the roller ¢, nips be-
tween them the flange /z’ of the friction-wheel
A verysmall movement of the lever P is
Sufﬁment to cause elther of the rollers b ¢ to
pinchthe corresponding flange between itself
and the intermediate roller ¢, and the trac-
tive force thus exerted against the flange of
the friction-wheel 1s very considerable and
far greater than would result from the mere
bodlly pressing of the wheel K itself against

the roller ¢ in one du*eetmn or the other by

the equally energetic action of the magnet or

| 1*et1'act1n0~q131*111ﬁ on the lever P. By 110131110'
 the arrows on the rollers a b ¢ in Figs. 1 ::'md

4 it will be seen that when the flange & is
nipped between the rollers b and « thelr ac-
tion will be to propel it downwardly from be-
tween them, thus rotating the wheel K toward
the right, Whlle when the outer flange is
mpped between the rollers ¢ and ¢ their ef-
fect will be to propel it upwardly, thereby
In

will impart a motion to the commutator-
brushes toward the position of minimum load
or away from the neutral line, while in the
latter case thfﬂ will be moved towm*d the 1 e1l-

“tral line or position of maximum load..

In order to enable the friction-wheel K to

be freely engaged between either of the fric-

tion-rollers b a or ¢ «,it should be so mounted

tute segments of a mutilated ring.

as to be free to move in horizontal direction
for a short distance. To this end I mount it
on a crank M, (best shown in Figs. 4 and 7,)
which crank 1s hunﬂ to the frame of the ma-
chine by a stud m’ and carries a wrist-pin m,

on which the hub or sleeve [ of the frlctlon-_ﬂ_‘

wheel K turns freely.

The lever P is buiit up of three parts (shown
in Figs. 8, 9, and 10)—viz., the lever proper p
and two rings R and R/, the former of which
fits inside the annular hub portion p of the
lever P, and the latter of which fits inside
the former The ring R has a socket wu, into

- which is driven the pin t, on which the fric-

tion-roller & turns, and the ring R’ is formed
with a socket «/,into which is drwen the pin
#, on which the friction-roller ¢ turns. The
ring R’ fits on the eccentrie bearing-face 7 of

the projecting boss L/, Fig. 11, which boss is -

formed on the onuter 81de of the main frame

A, and through wbich boss the shaft L passes.
The ring R’ is an easy-working fit on the ec-.

centric bearmn-face r  Over it 1s placed the
ring R, which is open or slitted at one side,

as shown in I'ig. 9, and over this ring is placed

the annular hub p of the lever P, which also
is slitted. This hub portion is then drawn
together at its slitted part by a screw v, Fig.
4, so that 1t 1s closed tightly upon the lever
R and the latter is compressed and closed
tightly upon the ring R/, thus clamping to-
oether firmly the 13111"80 pmts or members of
the lever P.

- The proper ad ']11%)[11161]13 of 111(, working

parts is effected in the followuw inanner:
After the several parts of the lever P mepul
together and applied on the eccentric hub I/,

::md before the screw v is tightened, the frie-
tion-wheel Kisapplied in plaee and pieces of
some thin material, as paper, are placed on
opposite sides of its flanges /&t &’ where these

| ﬂanf‘res come 1n contact Wlth the friction-roll-

ers & O ¢,in order tc insure proper separation
of the rollers from one another relatively to
the flanges. T'he lever P is then held in its

70

30

Ggo

95
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mid- p051t10n equally distant from two stop-

serews § s, which in operation is its normal
position of rest, and while so held the rollers
b and ¢ are moved toward each other until
they come into close contact with the flanges
k It" where the latter are thickened by over-
laying with paper. This adjustment of the
rollers b ¢ is effected by imparting a rotary
movement to the rings R R/, which ecarry
these rollers. To f.:mlhtate thls 0pemt1011

these rings are. provided with thwkenmﬁ-
flanges and w0’

115

120

, respectively, projecting to— :
war d the front and e\‘rendmg m’-ound the re-

125

spective rings in theform of circular ares for

somewhat less than half a re Volution

By

preference the two flanges w w’ project both

to the same vertical plane and are equally
distant from the center, so that they consti-

They ap-

I30

proach “each other closely at the bottom, as
shown 1n Ifig. 4, leaving, however, a narrow

- A screw-driver or other

gap betweeu them
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flat instrument is inserted in this ﬂap and

twisted, 1n order to open the gap and press

the ﬂanﬂ'es w w’ apart, whereby a rotary dis-

plﬂcement of the rings R R’ is effected. As
the sockets u u are con&dembly above the
center of the ring, this displacement results
sockets farther
upward in bringing them closer tog gether,and
consequently brmfrmo the rollers b and ¢ to-
Th1s movementiscontinued:

by reason of moving the two

ward each other.
until the rollers b and ¢ are pressed into firm
contact with the paper
flanges k& &’.

thus been secured. On removing the paper
overlays, if the latter have been of the proper
thickness, the ad]

fected with great ease and aceuracy and very
quickly.

Whenever it is found that the rollers a b
¢ or flanges k& k" have worn away, so that a
new adjustment 1s necessary, the screw v is

loosened ‘and the rings R R’ are again dis-

placed rotatively to brm o the rollers b ¢ again

to the correct position, paper overlays havmn

previously been inserted against the ﬂanoes’

to determine the proper clearance Thus as
the machine continues in use and 18 adjusted
from time to time to take up wear the rings

R R’ are gradually rotated upon one another
until the bared ends of their flanges w w” ap-’
proach each other and render further adjust-

ment impossible.. At this time the wear has

become so great that the rollers a b ¢ or frie-
tion-wheel K, or both, require to be renewed.:

If it is desired to remove the rollers b e far-

ther-apart instead of closer together, this is.
done by inserting any smtable tool between'
in order
to spread them apart and rotate the rings R

AN2es 10 “LU

the upper ends of the fl

R’ in the contrary- direction.
TIn order to compensate for the slight ine-

qualities in workmanship, it is desir able to be

able to adjust the lever I toward or from the

frame A, in order to bring it properly in line

with the solenoid and stop-screws ss. To

this end I make the hub portion P’ of less

width than the rings R R/, so that the lever
may be adjusted toward the front or rear
relatively to the rings R R’. This adjust-

ment is effected at the same time as the

other adjustments referred to, so that the
tightening of the screw v clamps the parts to-
ﬂ'ethel and preserves this adjustment.
the rings R R’ constitute together a hub for
the lever P, on which the latter is adjustable
in direction longitudinally of the axis. The

displacement of the lever P as a whole in

direction front or back is prevented by the
abutment of the rear side of the rings R R’

against a turned shoulder at the base of the

boss L” and by an arc-shaped strip or seg-
mental ring 4, (shown in section in Kig. 6 and
in dotted lines in Fig. 4,) which is fastened
by screws to the under side of the boss L/,
being

overlays on the
‘The screw v 1s then tightened,
thereby maintaining the adJustment that has}_

ustment 1s then to be accu-
This adjustment is thus ef-

Thus

applied after the ring R’ is applied |

1-

i
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and before applying the ring R. The adjust-
ment of the retracting-spring S to proportion
its tension properly to the attractive action
of the magnet or solenoid Q 18 effected by ad-
justing - nuts in the usual manner, as shown.
The adjustments of the screws s s are also
obvious. The proportions of the solenoid Q
should be such that when the current is nor-
mal the core of the solenoid will be balanced
against the retracting-spring in any position
that the lever P may assume between the ad-
justing-screws s s; but upon the perceptible
strengthening or weakening of the current
the core shall be instantly strongly attracted

or strongly relaxed, so as to move the lever

P instantly to either limit of its stroke and
hold it there with maximum pressure in or-
der to throw the clutching mechanism into
positive action in one direction or the other,

It will be understood that the clutching
mechanism in my present construction differs

from that shown in my said patent in thisre-

spect, that the operating-lever P 1s wholly
independent of the friction-wheel K, instead
of the friction-wheel being carried by the le-
ver, as formerly. The action of the lever P
is-merely to close together one or the other
pair of friction-rollers upon one or the other
flanges of the friction-wheel IS, the latter be-
ing mounted quite independently of the le-
ver I, |

A regulating mechanism of this kind acts
to m&mtmn an approximately-uniform cur-
rent in compensation both for variations of
the current caused by varying resistances on
the circuit and for mmtmns of current
caused by wvariations in the speed of the
dynamo. In the latter case it the speed in-
creases the regulator perfectly compensates
for the new condition; but i1f the speed de-
creases below that which will furnish the nor-
mal current after the brushes have been
shifted to the maximum position 1t 1s 11npos-
sible to compensate for this decrease. The
action of the retracting-spring S is, however,

to hold the clutch in engagement 1in a con-

tinual effort to carry the brushes farther in
the same direction in which 1t has moved
them—an action which if not corrected would
result in tearing off the teeth from the gear-
wheels of the train or in otherwise breaking
or injuring the regulator. 'This result is
avolided by the provision of a stop-pin 2z on
one of the wheels of the train, preferably the
terminal wheel d, which pin, when the brushes
reach the position of maximum current and
attempt to move beyond that position, en-
counters the stop-tooth 2z’
projecting arm P’ of the lever I?, which tooth
is shown in full lines in Fig. 6 and in dotted
lines in Figs. 4 and 8, and thereby displaces
the lever P in such direction as to throw the
clutch out of engagement. Thus the regu-
lator is thrown out of action when the condi-

tions become such that regulation is impos-

sible.

In the regulator shown in my former pat-.

on an upwardly-
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| ent only one pair of commutator-br aushes is

shifted.

In all machines generating a high electro-

‘motive force it is neeessary to emplov sup-

plemental brushes in order to short-circuit a
portion of the armature-coils, as otherwise
sparking or burning will ocecur. The number

- of coils to be thllb short-circuited varies as

[O

15

- 20

35

40

in Figs. 3. and 6.

“cirenit, and consequently. is polarized..

the position of the main collecting-brushes
18 varied, the number being greatest in the
position of maximum curr ent.cmd least 1n the

position of minimum current; hence the sup--
plemental brushes must reeede from the main

brushes as the latter are moved toward the

point of maximum current, and vice versa.
In practice heretofore in machines of the

closed-coil type the supplemental brushes

,hmfe been carried by the same carrier as the

main brushes, but adjustable thereon inde-

‘pendently of the main brushes, and the at-
tendant has had to slide them forward or

back by hand from time to time to correct
any undue sparking observable at the com-
mutator. I provide fer the automatic adjust-
ment of these supplemental brushes and in

‘correct ratio to that of the main brushes by

, a8 best shown
The pinion j, gearing with
the sector h, is of larger dlameter than the
pinion ', gearing with the sector A’; hence a
given 1()ta,t1ve 1110vement of the shaft J 1m-
paﬂ:'ts a more rapid angular movement to the

means of differential gearing

“main brush-carrier ‘tha,u to the supplemental

brush-carrier H’. The speeds are so propor-
tioned as fo give the correct proportionate
movements to the main and f-upplementai
brushes. |

In the Wood dynamo shown in the draw-
mgs, and in most other dynamos, the frame
of the machine forms a part of the magnetic
The

- electro-magnet or solenoid Q should be ar-

ranged as near as it conveniently can to the

o _neutml portlon of the field-magnet frame in
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~avold this mduetwe polarization.
1s disadvantageous in that it reducesthe sen-

order that its core may be as l1ttle polarized
by induection therefrom as possible. In prac-
tice, however, it is impossible to entirely
Its effect

sitiveness of the magnet or solenoid, and con-
sequently renders the regulating mechanism
sluggish in correcting. v armtmn% 1n the cur-
rent. My present invention eliminates this
disturbing influence by compensating for the
mductwe polarization of the core of the reg-
ulating magnet or solenoid. The two poles
of thls ¢ore should be capable of responding
equally to the inductive action of the inclos-

“ing-coil, so that they shall be of equally op-

posn:e pola;mty If, however, the adjoining
field-magnet has a. preponﬂemtmﬂ north po-
larity,. 1t induces in the core a preponder-
ance of south polarity. This preponderance

I correct by reducing the mass of the limb of
the core inwhich the preponderating polarity
‘méanifests itself, this reduction of mass being
proportional to the preponderation, so that

| the attractive effect of the two polesof the core

relatively to the inclosing-coil is restored to
equality. - The preferred method of accom-
plishing this result is shown in Ifig. 12, where
one limb of the core is bhored out tubularly,
while the other limb is left solid. The pre-

¢ise extent of recduction of mass by which to

accomplish the proper result must be deter-
mined experimentally in each instance, more

or less metal being removed by boring out:
until the two poles become properly balanced

and the solenoid 1s given the requisite sen-
sitiveness. = This part of my invention is
equally applicable to solenoids, wherein the
core 1s movable within the coils, and fo the
ordinary type of electro-magnets, in which the
core 1s fixed 1n place within the coils.

It must not be inferred from the particular
description of the details of construction
which I have adopted in the practical em-

bodiment of my invention that my invention

18 necessarily limited to such details. On the
contrary, the principle of my invention may

‘be utilized through the medium-of very dif-

ferent mechanism, which, however, may be
readily devised by any mechanic-or electrical

‘engineer, since the principle of my invention

_has been communicated to the publie.
It should be anderstood that the train of

gears intervening between the friction-wheel -

K and the brush-carrier is employed for the
purposeof reducing the speed 1n order to gain

mechanical advantage, and thereby render-

the instrument sensitive to slight current
changes. Thewheel Kisdriven at high speed
by reason of the fact that the rollers a b ¢ are

revolved at the same speed as the armature-

shaft. Theserollersmight, however,be driven
at a speed so much slower that no gearing
down between the wheel X and the brush-

carrier would be necessary, (as I will pres-
ently show with referenceto Fig.13.) Insuech

case the wheel I (or its equivalent, as will
presently be shown) might be directly con-
nected to the brush-carrier or even made in-
tegral with 1t. Furthermore, it 1s to be ob-
served that the tractively-driven part upon
which the rollers o 0 ¢ act need not be in the
form of a wheel having flanges, but may be
a reciprocating part or an oselllatm o part, or
be constructed in any shape, prowded that it
has a traction flange or flanges or equivalent
traction -surfaces entering between the re-

‘spective pairs of friction-rollers to be driven

in one or the other direction thereby.
While it 1s highly preferable that the. fric-

sufficient if only the intermediate roller be
driven positively, the two outer rollers serv-
ing to press the traction flange or surface into
tractive contact with the middle rollerand de-
riving rotation therefrom, or the two outer
rollers might be positively driven and the in-
termediate roller be merely an idler.

Instead of the intermediate roller bemﬂ'

| mounted on a fixed axis and the two 011tel
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‘revolve positively at the same speed, yet it 1s
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. shaftor otherwise.
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rollers being moved simultaneously to bring
one or the other toward it, the two outer roll-
ers might be mounted on fixed axes and the
intermediate roller be connected with the
clectro-magnet to be moved toward one or the
other of the outer rollers.

- As an illustration of these modifications I
have introduced Iig. 13. In this view the
supplementary brushes G G are omitted and
vhe brush-carrier I1 has an upwardly-project-
1ng arm, which is pivoted to a reciprocatory
bar I{, which takes the place of the friction-
wheel K in the previous figures. This bar Is
constitutes a tractively-driven moving part,
since it has two arms or plates & £/, which
enter between the friction-rollers b ¢ ¢. The
intermediate roller ¢ is driven at a slow rate
of speed bybeing geared from the armature-
'I'he rollers b careon fixed
axes, while the roller ¢ is pivoted on a lever

- P, which carries the armature of the electro-
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magnet () and- is engaged by the retracting-
Spring S, so that as the magnetic attraction

aries the roller a is moved up or down.
When the current strength exceeds the nor-
mal, the armature is dmwn down and the
roller a pinches the arm £ between itsclf and
the roller b, so that this arm isdriven toward
the left and the commutator-
moved toward the pointof minimum eurrent.
When the current diminishes, the magnet re-
laxes and the retracting-spring S pulls up the
lever, producing the contrary eifeet

Instead of an electro-magnet or solenoi‘l
acting against a retracting-spring, any other
known kind of electro-motive device respond-
ing to changes in the current may be used.

I claim as my invention the following-de-
ined improvements in cuarrent-regulators for
dynamo-electric machines, substantially as
hereinbefore specified, viz:

1. In a current-regulator operating by the

shifting of the collecting-brushes on the com-
mutator, the combination, with the brushes,
of a pair of friction-rollers revolved in oppo-
site directions from a source of power, a
tractively-driven inoving part entering Dbe-
tween said rollers and connected to the shift-
ing brushes, so that 1ts movement shall shift
them, and an clectro-motive device respond-
ing to changes in the current and connected
to said rollers, whereby by its movement in

one direction said rollers are closed together

in tractive engagement with said moving
part and by its movement 1n the opposite
direction said rollersarereleased therefrom.
2. In . a.current-regulator operating by the
shifting of the collecting-brusheson the com-
mutator, the combination, with the brushes,
of a tr'a,ctwely driven mown pmtconneeted
to the shifting brushes, so tlmt 1ts movement
shall shift them, and oppositely-revolving

- friction-rollers arranged to act in pairs, the

b5 8

two rollers of one pair arranged to engage

sald moving part between them and revoly-
ing in such dlrcetlon as to tend tomove 1t In
the direction to shift the brushes toward the

tion to shiftt
‘position,

brushes are

418,303

maximum position, and the two rollers of the
other pair also arranged to engage said mov-
ing part between ‘[hem and revolving in such
du"ectmn as to tend to move 1t in Lhe direc-
he brushes toward the minimuam
and

are closed together
engagement with said moving

3. The combination, witha dynamo-commu-

it—&tor and its shifting bl ushes, of a tractively-
driven moving part connected to the brushes,
so that 1its movement shall shift them, three

friction-rollers arranged to act in pairs, the

intermediate one revolving 1n one direction
and the outer ones revolving in the opposite
direction and the two rollers for each pair ar-
ranged to engage said moving part befween
them, and an electro-motive device respond-

ing to changes in the current and connected
to said rollers, so that by its movement in
one direction 01‘ the other the rollers of one
or the other pair are closed together in tract-

ive engagement with said moving part.

4. 1‘]10 (,mnbmamon, with a dynamo-comimiu-
tator and its shifting brushes, of a tractively-
driven moving part or friction-wheel having
two traction- ﬂanfmq three friction-rollers ar-
ranged to act in pairs and geared tog cther,
SO tlmt they revolve in successly ely-opposNe
directions at approximately equal surface
speeds and receiving said flanges between the
respective pairs of '011 ers, and an electro-mo-
tive device responding to changes in the cur-
rent and connected to said rollers, so that by

its movement in one direction or the other

the rollers of one or the other pair are closed
together in tractive engagement with the in-
tervening flange. |

5. The combination, with a dynamo-comniu-
tator and its shifting bumlles of a tractively-
driven moving part connected to the shifting
brushes, so ‘rhat its movement shall ‘Shlft
them, three friction-rollers arranged to aet in
pairs and revolving in altemately Opposwe
directions and the two rollers of each pair ar-

anged to engage said moving part between
them, the intermediate 1*011@1'111011111:0(:1 on a
ﬁ\ed axis and the two outer rollers mounted
so as to be capable of movement toward and
from the intermediate roller, and an electro-
motive device responding to changes in the
current and connected to the two outer roll-
ers, so that by its movement in one direction
or the other one or the other of said rollersis

pressed toward the intermediate roller, where- -

by the two rollers of one or the other pair are
closed together in tractive .engagément with
sald moving part. | |
0. The combination, with a dynamo-commul-
tator and 1ts shifting brushes, of a tractively-
driven moving part connected to the shift-
1ing brushes, so that its- movement shall shift

them, three friction-rollers arranged to act in

an electro-motive device re-
sponding to changes in the current and con-
nected to said rollers, so that by its move-
ment in one direction or the other the rollers
of one or the other pair
in tractive
;pm‘r
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pairs driven successively in opposite direc- |

tions and the iwo rollers of either pair ar-
ranged to engage said moving part between

| _them, an oselllmnw lever eonnected to said

IO
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rollers and eon structed by its vibratory move-
ment to reciprocally approach or recede the
rollers of either pair toward or from one an-
other, and an electro-motive device respond-
ing to changes in the current and connected

to sald lever so that its movement is imparted
-thl ough the lever to the rollers. .

The combination, with a dynamo-com-

__mutator and 1ts thftmﬂ brushes, of a tract-
“ively-driven friction-wheel ha,vmﬂ two trac-

tlon—ﬂanﬂes and gearing eonneetmn it to the
brushes, so ﬂmt its 10‘{&1*} movement shall

shift them three friction- rollers arr anged to

act in pmr% upon the respective ﬂ(mﬂes of
sald friction-wheel and revolving in succes-
sively-opposite directions, an eleetlo motive

device responding to eh_(mges 1n the current
and .connected to said rollers, so that by its |

" movement in either direction the rollers of
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one or the other pairare closed together upon
the intervening flange, and a yleldm SUP-

port upon which said friction-wheel is hun g,

constructed to allow the frietion-wheel o

~move toward or from said rollers to admit of,

their engaging and releasing movements,

8. The eombmatmn with a dynamo hav-
ing shifting brushes, of a friction-roller fixed
on the end of the armature-shaft, two frie-
tion-rollers arranged on op pomte,mdes_th ereof

and revolving in the opposite direction there-

to, a lever on which said two friction-rollers
are mounted, arranged by its vibration to
move either of said 1"01161‘8 toward or from

the mtermedmte roller an electro-motive de-

vice responding to ch&nﬂes in the current
and connected to said lever, and a friction-
wheel having traction-flanges projecting be-
tween the pairs of rollers, and gearing con-

- necting said friction-wheel to the shifting
~ brushes, so that its rotary movement shall

45

shift them. | | |

9. The combination, with a dynamo, of a
friction-roller and gear-wheel fixed to the end
of the armature-shaft, two other friction-roll-

- ers on. opposite sides thereof, and gear-wheels
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fixed thereto and meshing with said gear,
whereby the two outer rollers are driven in
the opposite direction -to the intermediate

roller, a lever upon which said outer rollers.

are mounted, an electro-motive device con-
nected to said lever, and a friction - wheel

having traction- ﬂ&nﬂes entering between the

pairs of rollers and conneeted ’ro the shifting
brushes, so that its rotary movement shall
shift them.

10. The combination, with a dynamo, of a

friction-roller fixed to the end of its arma-

ture-shaft, two other friction-rollers on oppo-
site sides thereof, an eccentric fixed boss

through which the armature-shaft projects,a

lever having an annular hub turning on said
eccentric boss and carrying said two outer

frwtwn-rollers an eleetro motive dewce CON- |

418,503

nected to bald lever, and a friction - wheel

havmﬂ‘ traction-flanges entermﬂ betweenthe

1es,pec‘rwe pairs of fuctloﬂ rollers and. con-
nected to the shifting brushes, so that its ro-
tary movement shall shift Lh(,m |

11. Ina current-regulator, the cmnbmatlon
with a friction-roller havmg a fixed axis al;ld

abearing-boss eceentric thereto, of aleverhay-
ing an annular hub turning on said eccentrie

boss, and friction-rollers arranged on opposite

sidesof said roller, mounted on saidlever, and

constructed to be adjustable relatively there-.
to in such direction as to bring them closer to
or farther from the intermediate roller.

12, In a current-regulator, the combination,
with a friction-roller revolving on afixed axis
and a bearing-boss eccentric thereto, of two
friction-rollers arranged on opposite sides of
sald roller, a lever carrying said two rollers
and turning on said eceentric boss, and inter-

‘mediate partson which said rollers are mount-

ed, tastened to said lever,and adjustable rela-
tively thereto 1in an angular direction around
the center of said eccentric boss. ‘

13. Ina current-regulator, the combination,
with a frietion-roller turning on a fixed axis
and a bearing-boss eccentric thereto, ol a le-
ver 111011111:6(:1 on said boss, and comprising a
ring fitting oversaid boss and an annular hub

un_bmemﬂ said ring and adjustably fastened
thereto, and a friet-ion-roller mounted on said .

ring, whereby by the adjustinent of said ring
the position of said roller may be adjusted
relatively to the lever in order to move it
nearer to or farther from said first-named
roller.

14. In a current- 1'eﬂulat0r the combination,
with revolving frlctlon 1‘01161" 8, of an operat-
ing-lever connected thereto and constructed

with a wide ring fitting over its bearing-boss

and a narrower annular hub fitting over said
ring and fastened thereto, whereby said hub
may be adjusted forward or back on said ring
to bring the lever-arm to the correct position.

15. Inacurrent-regulator,the combination,
with a friction-roller turning on a fixed axis
with a bearing-boss eccentric thereto, of two
friction-rollers arranged on opposite sides
thereof, and an operating-lever carrying said
outer 101161‘&3 and consisting of an inner ring
1tting over said eccentrie boqs and on Whleh
one of said outer rollers is mounted, a sec-
ond ring fitting over the first and on which
the other of said outer rollers is mounted,
and an annular hub fitting over said qeeond

ring and fastened adj ust&bly thereto.

16. T'he combination, with friction-roller «
and eccentric boss L/, of the frietion-rollers
b and ¢ and operating-lever P, constructed
with an inner ring R, fitting over said boss, a
slitted ring R/, ﬁt-tinn' over said ring R, a
slitted annular hub p’, fitting over said ring
R/, and a clamping - screw v, for closing to-
cether said slitted hub and &htted ring upon
the ring R to elmnp the parts of the lever to-
vether.

17. In a current-regulator, the combm ation,
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with friction-roller ¢ and eccentrie boss L/,
of friction-rollers 6 and ¢ and the operating-
lever P, carrying said rollers and eonatructed
of two concentric rings R R/, formed, respect-
ively, with segmental flanges w w’, and said
rings carrying the rollers b ¢,and an annular
hub portion p, conctructed to be clamped ad-
justably on said rings, whereby said rings

- may be adjusted by prying apart their flanges

IO
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w w’,

18. In a current-regulator Opem’nmr by the
shifting of the (,ollec‘mn g-brushes on the com-
mutator, the combination, with the brushes,
of positively - revolving friction-rollers ar-
ranged to act in pairs, a friction-wheel hav-
Ing traction-flanges entering between the re-
spective pairs of rollers, a train of gearing
connecting said friction-wheel with the shift-
ing brushes, an electro-motive device respond-
ing to changes in the current, a lever for
transmitting the movements of said electro-
motive device to said frietion-rollers, and re-
ciprocal stops on said lever and on some part
of said train, respectively, arranged to abut
when the collecting-brushes have reached the
limit of their movement and by such abut-
ment to displace the lever and throw the
regulator out of operation.

19. Tn a current-regulator operating by the
shifting of the collecting-brushes on the com-
mutator the combumtlon with an automatic
eurrent-regul ator eomprising a shifting mech-

418,303

anism having differential driving-pinions, of
the main commutator-brushes and their car-
rier connected to and driven by the larger of
said pinions, and supplemental brushes and a,
carrier therefor connected to and driven by
the smaller of said pinions, whereby the move-
ment of the shifting mechanism
cates differential movements tothe respective
pairs of brushes, causing the main and sup-
plemental brushes to l*elzbtwely approach each

other when moving from and separate from
each other in moving toward the pOSlU(m of
maximum current.

20. The combination, with a dynamo, of an
automatic current-regulator and an electro-
magnet connected operatively to and control-
ling said regulator, arranged with its iron core
in inductive proximity to the field-magnet of
the dvnamo, whereby 1ts core is polarized by
induction and one pole thereof is given a pre-
ponderating polarity, and constructed with
the pole of preponderating polarity reduced
in mass to compensate for such preponder-
ance and restore the normal balance of at-
traction between the opposite poles.

In witness whereof I have hereunto signed
my name in the presence of two subseribing
witnesses. |

JAMES J. WOOD.
Witnesses:
ARTHUR C. FRASER,
JNO. E. GAVIN.
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