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To all whony tt may concern:

Be 1t known that I, CHARLES D. JENNEY,
of the city of Indlandglohs, county of Marion,

1ave invented ce:taan

new and useful Implovements in Automatie
Regulators for Dynamo-Electric. Machines, of
which the following is a specification.

The object of my said invention is to pro

duce an improved device by which the com-

mutator-brushes of dynamo-electric machines
may be automatically adjusted as the electric
current varies in intensity, and said current
be thus maintained at an equal working

- strength at all times, as will be helemafter
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verse vertical section on the dotted line 4 4;
Fig. 5, a horizontal sectional view, leokmg
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‘holder. rocker-arm F; C C,

more particularly desu ibed.
Referring to the accompanying drawings,

which are made a part hereof and on which

similar letters of reference indicate similar
parts, Figure 1 is an end elevation of a dy-
namo-electric machine, showing myimproved
regulator and an electric lamp in side eleva-

‘tion; Fig. 2, a side elevation of the machine,

showmg my improved regulator in end eleva-
tion; Fig. 3, a longltudlml vertical section,
on an enlarﬂ*ed scale, of that portion of the
regulator which is attached directly to the

‘machine, the telescopie shaft or rod which op-

erates direct]y upon the brush-holder being
brought into vertical position, so that it may
also be shown in section, the view being oth-
erwise on the dotted line 3 3 3; Fig. 4, a trans-

downwaldly from the dotted line 5 5; Fig. 6,
a central vertical seetion of the smtehmg p01-

-tion of my improved regulator on.the dotted

line 6 6; Kig. 7, a transverse sectional view of
the same lookmﬂ' toward the right from the
dotted hne 75 and Fig. 8, a detail sectional
view of the conneetlon between the operat-

ing rod or shaft and the brush holder rocker-

arm.

In said drawings the portions marked A
represent the drwmw shaft of my improved
regulator; B, an interior]y-serew-threaded'
hollow shaft, which, together with the rod B’,
connects the other mechanism to the brush-
oppositely-dis-
posed electro-magnets, which operate, as will
be hereinafter described, to vary the position

{No model.)

arm which extends between two contact-
points, and is one element. of the switching
and cut-out device; I, the electro-magnet of
said cut-out device; zmdF therocker-arm, car- 53
rying the b.rush-holderﬂ and brashes.

The shaft A is arranged within a hollow
stationary tube, A’, and is mounted at one end
in a rocking box, &', and at the other in the
combined bearing and armature ¢, located be- 60
tween the electro-magnets CC'. A wheel, A®
is mounted upon the outer end of this shaft,
and should be so formed, as shown, that its
bearing-surface will be in the same plfme as
thebearmn‘ points of therocking box«’, sothat 65
the movement of the shalft, and consequently
of said bearing, shall have as little effect as
possible upon the position of this wheel. The
pull of the belt, therefore, has little or no

tendency to move that end of the shaft and 7o

its bearing which is between the electro-mag-
nets. Said wheel 18 preferably driven by a
belt, a*, from a similar wheel, A°, on the shaft
of the dynamo-electric mmehme, as shown
most plainly in Fig. 1. On the other end of 75
this shaft A 18 a beve]ed frietion-wheel, «,
which extends between the similarly- beveled
surfaces of two other friction-wheels, b’ 0%
which are rigidly mounted on the tubulal
shaft B, and thus, as this end-of theshait A 1s 8o
moved up or down by the force of the elec-
tro-magnets, (as will be presently described, )
this friction-wheel a comes in contact with
one or the other of the friction-wheels 0" &7,
and thus drives said tubular shaft 1n one or 85
the other direction and elevates or depresses
the rocker-arm carrying the brush-holders,
and shifts the position of the brushes, as will
be readily understood.

The tubular shaft B is mounted in a rock- go

ing box, &, in an inclosing frame - work or

housing, A% rigidly mounted on the tube A’
and fmmmg a (,ontmua,tlon thereof. As be-
fore stated, the interior of this tubular shaft is
SCrew- threaded and the rod B, which is con- 93
nected tothe rocker-ar m, has a screw-th readed
portion on its upper end which engages with
the serew-threads in the interior of this shaft.
Thus when this shaft is revolved the rod B’
is drawn up or pushed down, and the rocker- 100

‘arm moved accordingly, thereby shifting the

of the shaft Aj; D a plvoted ba;r having an | brushes on the commutator, as will be readily
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understood. The box b being pivoted, asbe- | sult previously descubed
.cause, the current becomes unusually wealk,

fore described, permits the slight necessary
oseillation 1n01dent to this movement.

The electro-magnets. C and C' are secured
upon the frame or housing A’ one above and
the other below the combined bearing and ar-
mature ¢, In which the front end of the shaft
A is mounted. When the current is running
evenly and 1s just sufficient to do the desired
work, these magnets are cut out, (as will be
pr (—’35(%3111315r described,) and this combined bear-
ing and armature then forms a bearing simply,
and i 18 held to such position as bas plevmusly
been determined upon, which should be mid-
way between the polesof the electro-magnets.
A spring-mounted rod, C?, is secured between
the cores of the manuets and 18 so adjusted
by a pair of nuts that 1t wﬂ] just support this
combined bearing and armature in this posi-
tion. The spring ¢, which supports this rod,
13 made of just sufficient strength, s5 that the
power of the electro-magunets O’ ‘when enet-
gized, will overcome- its resistance and pull
cdown the combined bearing and armature e,

5 which will throw the wheel « into contact w 1th
the wheel 0° and revolve the tubular shaft B,
and thus move the brush-holder and brushes

in one direction. When the electro-magnets
C are energized, they serve to draw up the
combined bemnn and armature ¢ away from
the rod C* and wamsb their poles, which will
throw the wheel ¢ into contact with the wheel
b"and revolvethe shaft B and move the brush-
holder and brushes in the other direction.

The pin C* is simply a guide- -pln passing
through the neutral portion of the electro-

:magnets C and through the frame or housing
A% and is rigidly conuected to the combined
bearing and armature ¢, thus preventing said
combined bearing and armature from tipping
or rocking. This pin 1s preierably hollow,

and thus serves to convey the lubricant to the
bearing in which the shaft A revolves.

The pivoted bar D has an arm, d, which ex-
tends down between and is normally in con-
tact with both of two springsor contact-points,
s-8. It 1s connected to the cores of the axial
magnets It at one end and has a weight or
spring mounted upon or attached to the other,
which 1s preferably adjustable, so that it may
be arranged to be overcome with more or less

-1e518tance as the character of the current may

require. Said devices are to be so arranged
in practice that the bar D will be held at a sub-
stantially-horizontal position by the electro-
magnetic force, and the arm d (as before ex-

. plained) thus Lept in contact with both the

60

springs or contact-points s §.
ever, from any cause, the earrent increases in
quantity, the end of this bar to which the
cores of the magnets are connected is pulled

down, thus parting contact between the arm d |

and the spring or contact-point &', and, in the
arrangement shown, short-circuiting the elec-
tro-magnets C and throwing the electro- -mag-
nets ¢ into operation, thus pulling the wheel

a into eonmct with the wheel 6%, with the re-

the rod B

When, how-

When, {rom any

the weightorspring ontheotherend of the bar
D overcomesthe electro-magnetic force, throw-
ing the arm d foreibly against the spring or
contact-point s and parting it from the spring
or contact-point s, thus short-circuiting the
electro-magnets C’ and throwing the electro-

magnets C into operation, pulling up the com-

bined bearing and armature ¢, thus bringing
the wheel ¢ into contact with the wheel 0, and
turning the tubular shaf{t B and moving the
brush-holder and brushes in the other diree-
tion. A bar,+, of insulating material is placed
between the springs s and s and limits their
movement toward each other, thus insuring

that neither will follow the arm d when said

arm is moved away from it, Set-screws ¢’ and
d* are arranged above and below the bar D
and limit its movement. These screws, as
will be readily seen, may be adjusted as de-
sired.

The rocker-arm If carries the brush-holders ¢
Italso -

for the commutator-brushes, as usual.
has a wrist-pin, f, by which it is connected to
Said rod B’ has secured to its
lower end a block, B’ by a set-screw, 5%, and
into this block a bearing-block, f7, is fitted,
and there secured by a button, °. When it is
desired to disconnect the rod from the rocker-
arm, the button 0° is given a quarter-turn, and
the block B’ ean then be slipped off the bear-
ing-block f’, and the rocker-arm is free to be
moved by hand in the usual manner. After
the rocker-arm has been set to approximaftely
the position desired the rod B’ is screwed up
or down to about that position where the

block B’ may be slipped over the bearing-

block /7, and there secured by turning the but-
ton to the position shown.

The normal course of the current when the
machine 18 in operation 1sas follows: Leaving
thedynamo-electric machine, it passesoverthe
wire 1 to the electro-magnet L, thence by the
wire 2 to the spring s, thence through the arm
d to the spring ¢, thence by the wire 3 to the
lamp, and thence by the wire 4 back to the
dynamo-electric machine.

When the current increases in quantlty the
course is as follows: Leaving the machine, as
before, it passes over the wire 1 to the mag-

nets I, which being given greater energy there-
by draw down the bar D parting contact be-

tween the arm ¢ and the spring s. Thence the
carrent passes over the wire b to the electro-
magnets C’, thence around the loop-wire 6 to

the wire 7, t]]LDCB tothe bar D,overits arm d

to the spring &', thence over the wire 3 to the
lamp, and thence by the wire 4 back to the
machine. The current, as already explained,
passing through the

the combined armature and bearing ¢,-throw-
ing the wheela into contact with the wheel 0%,
revolving the tubular shaft B,and raising the
rocker-arm and the brushes carried thereby,
thus decreasing the energy of the machine.
When the desired change has been effected

magunets C' draws down
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| and the current reduced to normal quantity

or Intensity, the conditions first described are
restored, the contact is parted between the

_-fricti0n~Wheels, and things move on in their

[0

20

25

regular manner.

When the current becomes too weak, the
course 18 asfollows: Leaving the machineover

the wire 1, it passes, as before, through the

electro-magnets E; but these are too weak to
resist the weight or spring on the other end of

the bar D, whlch OVEercoines them and forces

‘the arm d away from the spring s’ against the
- Spring s.

The current thence passes by the
wire 2 to said spring s, thenee through the
arm ¢ and bar D to the wire 7, thence to the
loop - wire 6 and to the electro - magnets C,
thence by the wires 8 and 3 to the lamp, and
thence back over the line-wire 4 to the ma-
chine. The increased energy of the electro-
magnets C pulls the combined armature and
bearing ¢ up, bringing the wheel ¢ into con-
tact with the wheel &', revolving the tubular
shaft- B in the other direction and moving the
brush - holder and brushes carried thereby
down. As before, when the current 1S re-

~ stored to normal quantity or intensity,the nor-

mal condition first described is restored. The

eourse of the current as herein described may

- be reversed without materially affecting the

operation of my regulator. This regulator
may also by some changes in winding and con-
necting the coils be used with a dynamo for

“incandescent lighting.
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It will be seen that by the described means
a very sensitive regulator is produced and one
which operates certainly and efficiently. By
the various adjusting devices described it is
capable of being adjusted to do any desired

work and easily and quickly shifted from one

position to another.
Having thus fully described my said inven-

tion, what I claim as new, and desire to secure
by Tetters Patent, is—

43

1. The combma,tlon with the commutator-
brushes of a dynamo- clectric machine, of an

~automatic regulator consisting of a teleseopm

50
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- switeh the current in one direction and ener-
gize one set of magnets operating upon said |

rod the sections of which are connected by a
screw-threaded coupling, a shaft mounted at
one end 1n a combined bearing and armature
located between two sets of electro-magnets,
and a series of wheels which are thrown into
contact and adapted to revolve said shaft in
one direction when one set of magunets is en-
ergized and to revolve it in the other direc-
ti‘on when the other set of magnets is ener-
gized, and appropriate electrical connections
and switches, substantially as described, and
for the purposes specified.

2. The combination, with electro-magnets for
operating a combined bearing and armature,
of a vibrating bar carrying an arm extendmg
between two contaet points or springs, and an

electro-magnet and a weight or spring operat-

ingo ppositel y on sald bar, wherebyanincrease
of current through said electro-magnet will

combined bearing and armature, and a decrease
of current will permitsaid weight orspring to

switch the current through the other set of 7o

electro-magnets operating upon said combined
bearing and armature, and thus move said
combmed bearing and armature in one or the

other direction and operate the mechanism ac-

cordingly, substantially as described.

3. The combination, in an automatic regu-
lator for dynamo- electric machines, of a vi-
brating shaft, A, having a friction- mheel
onone eud atubulm interiorly-screw- bhreaded
shaft or nut B, having friction-wheels 0" 0%,
and a rod havmg a screw-threaded portion fit-

ting inside said tubular shaft or nut and en-

gaging with theserew-threads therein and con-
nected to the rocker-arm carrying the brushes
at its lower end, substantially as described,
and for the purposes specified.

4. The combination, with a rocker-arm car-

rying commutator- brushes and a regulator

therefor, of a connection between said regula-
tor and said rocker-arm, consisting of a block,
B? a bearing-block, f/, (mounted on a wrist-
pin in said rocker-arm,) fitted therein, and a
button forsecuringsaid bearing-block 1n place,
substantially as shown and described.

5. The combination ofadynamo-eleciric ma-
chine, ashaft, A, driven from the shaft of said
machine and adapted to vibrate somewhat,
two sets of oppositely-disposed electro-mag-
nets, an armature located between them,which
also forms one of the bearings for said shaft, a
telescopic shaft or rod adapted to be operated
by said shaft A and extending down to and
connecting with the rocker-arm carrying the
commutator - brushes, said rocker-arm, and
means for energizing alternately first one and
then the other of said sets of electro-magnets
as the current becomes stronger or weaker
than is desired, substantially as and for the
purposes set forth.

6. The combination of a dynamo - electric
machine, an automatic current-regulator em-
bodying a vibrating shaft mounted at one end
in a rocking box and at the .other end 1n a

‘movable bearing, electro-magnetic devices for

moving the same, and a wheel mounted on the
end of said shatt and by which it i1s driven,
said wheel being so formed as to extend in
over said rocking box, so that the bearing-
sorface thereof shall be in the same plane as
the bearing-points of said rocking box, sub
stantially as shown and described.

7. The combination, in an automatic regu-
lator for dynamo-electrie machines, of a series
of wheels and shafts, oppositely-digposed elec-
tro-magnets with an armature arranged be-
tween them, which serves also as a bearing
for one of the shafts, a spring-supported sus-
taining-rod, C*, upon which said combined
bearing and armature normally rests, and a
ouide- pin, C°, which holds said combined
bearing and armature in position, substan-
tially as shown and described.

8. The combination of a dynamo-electrie
machine, the commutator, the commutator-
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brushes, the rocker-arm carrying the same, a
screw-threaded rod connected thereto, a re-
voluble tube or nut connected to said rod and
carrying {riction- wheels, a vibrating shaft
havinga friction-wheel adapted to engage with
the Irlctlon wheels on said tube or nut, oppo-

sitely-disposed magnets for forcing said shaft

in one or the other direction, and thus eifect-
Ing engagement between the wheels a switeh-
ing device whereby as the qmntlty of cur-
rent increases or decreases one or the other
of said magnets will be energized, and the
proper electrical connections and the line-
wires, substantially as set forth.

9. The combination of a dynamo-electric
machine, an electric device for operating the

rocker-arm carrying the brush-holders and

373,369

brushes, and an automatic switch for energiz-
Ing first one portion and then the other of said
device, sald switch consisting of a pivoted bar 20
having an arm, two springs or contact-points’
between which said arm extends, a bar ofstop
arranged between said springs composed of
insulating material, and a solenoid for operat-
ing said pwoted bal substantially as and for 23
the purposes set forth.

In witness whereof I have hereunto set my
hand and seal, at Indianapolis, Indiana, this
11th day of January, A. D. 1887.

L. 8.]

CHARLES D. JENNEY.

in presence of—
C. BRADTFORD, |
CHARLES L. THURBER.
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