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Io all whom @t may concern.:

Beitknown thatI, EDWARD M. HEWLETT, a
citizen of the United States, residing at Schen-
ectady, county of Schenectady, State of New
York, have invented certain new and useful
Ilmprovementsin Rheostats, (Case No. 1,444,)
of which the following is a specification.

This invention relates to power-controlled
rheostats, the object being to permit the in
troduction or withdrawal from the circuit to
be governed of a desired variable amount of
resistance, the resistance-switech being gov-
erned by a source of power controlled by an
operator.

One particular use of the invention is the
regulation of resistance in the field-circuit of
a dynamo-electric machine for varving the
voltage of the machine, it being desirable to
be able to manipulate a device of this char-
acter by means of a control-switch at a dis-
tance from the rheostat.

In earrying out my invention I provide a
range ot contacts elecirically connected with
different resistance sections or spools of the
rheostat, in codperative relation to which I
provide a brush-contact operated by an elec-
tric motor connected with a speed-varying
and current-reversing controller. I provide
also an automatic switch for opening the mo-
tor-circuit independently of the controller as
the limit of travel over the range of contacts
Is approached at either end, these limit-
switches being so arranged that the motor-
circuit will always be in proper condition to
start the rheostat into action. I provide also
means for indicating to the operator whether
the rheostat is in working order, employing

for this purpose a telltale device which gives

a visual or other indication when the rheo-
stat-contacts are in proper engagement for a
stable condition of the circuit, thereby pre-
venting the rheostat being left in a position
where these contacts do not have a good cur-
rent -carrying capacity, and thus avoiding
damage to the apparatus. |

My invention embodies also features of the
motor-controller by which the movements of
the power-governed rheostat are quickly ar-
rested when the circuit is opened. |

The novel features will be more particu-

larly hereinafter described and will be defi- | seen in Fig. 3) and any one of

nitely indicated in the claims appended to
this specification. |
Intheaccompanying drawings, which illus-
trate my invention, Figure 11is a front eleva- 5
tion of a motor-driven rheostat employing iny
improvements. Fig. 2isasectional elevation
on a plane at right angles to that of Fig. 1.
Fig. 3 is a diagram showing the plan of con-
struction of the rheostat and its relation to 6o
the governed and controller cirecuits, and Fig.
4 1s a detail view of the rheostat-brush.
Referring first to Figs. 1 and 2, the rheo-
stat is composed of arange of copper or phos-
phor-bronze contacts 1 1* 1°, &e., solidly 63
mounted on a slate base and separated by an
alr-space or otherwise insulated one from an-
other. I preferably arrange thesein the form
of a circle, mounting within the e¢ircle an
annulusof conductive metal 2, between which 7o
and the several contacts cross-connection
may be made by means of a laminated phos-
phor-bronze brush 3, spanned by a yoke on
the end of a cast-metal arm 4, journaled in a
bushing mounted in the base. Bolted to this 43
brush-arm and insulated therefrom is a shaft
9, carrying a worm-gear 6, inclosed within a,
cast-metal casing 7, supported by and form-
ing a part of a spider 8, bolted to the base by
arms 9 9%, &e. The worm-gear engages a 8o
worm 10, mounted on a shaft jointed to the
shaft of an electric motor 11 by a flexible
joint, as indicated at 12. Between the sev-
eral contacts 1* 1°, &e., are interposed seec-
tions of a continuous resistance in the usual 8z
manner, the segment 1 being disconnected
30 as to form a dead-point upon which the
brush may rest when the circuit is open. Se-
cuared to the brush 3 is a plate or bar 13,
bridging the under side of the contacts and go
the ring-contact 2 and holding the brash or
bridging contact 3 down into firm engage-
ment with the face of the rheostat. Thus the
brush is independent of the arm 4, but may
be pushed by it in either direction, asis evi- g3
dent from Fig. 4. This construction permits

the brush to make a good contact at all times
whether the arm is in true parallelism to the
contact ornot. An auxiliary insulated brush
or bridging contact 14 is mounted on bar 13 1oo
(more clearly

the range of

and cross-connects a ring 15
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contacts governing a telltale or indicator, as
will be presently set forth. As thus organ-
ized, the rheostat and ifs operating-motor
may be mouunted near the machine to be gov-
erned or at any other suitable point, connec-

tions being led therefrom to the cirenit to be

governed—as, for example, the field-imagnet
of a dynamo-electric machine—and to the con-
troller by which the movements of the rheo-
stat are governed, which latter may be mount-
ed on aswitechboard with suitable indicating
instruments.

In the diagram, 17 represents the armature,
and 18 the field-magnet, of a generator the
potential of which it may be desired to regu-
late, and A B represent the bus-baror mnains,
with whieh the generator may connect. 19
represents the telltale, the type shown being
a visual indicator—as, for example, an incan-
descent lamp-—in a branch circuit from the
bus-bar, the closuve of which isdetermined by
the auxiliary brush 14, which spans the ring-
contact 15 and the econtacts 16 167, &e. These
telltale-contacts are arranged in an annular
group and ave thesameangulardistance apart
a8 the main contaets 1 1%, &e., of the rheostat.
Theysubtend, however, a smaller angle, serv-
ing thus to indicate by means of the lamp 19
when the brush 3 is squarely upon one of the
contacts of the rheostat. If the latter bears
upon one edge only of one of the contacts, the
telltale-contact will not be brideed, and the
lamp will therefore not be lighted. Onetermi-
nal of the circuit to be governed—forexample,
the field-magnet coil 18—may be connected
with the ring-contact 2 of the rheostat and
one end of the resistance with the main A,
the other end of the field-coil being connect-
ed with the main B. At or near the limits
of movement of the rheostat-brusih I place
limit-switches 20 20°, being pivoted switches
provided with projections lying in the path
of an insulated projection 21, mounted on the
end of the brush-arm. These are setin a short
distance from the end of travel of the brush-
arm, so that the momentum of the motor af-
ter it is cut out may be absorbed in carrying
the brush to the open-circuit position, and
when one limit-switeh is open the other is
closed and adapted to reverse the direction
of operation of the rheostat. In the return
movement of the brush the projection 21
strikes the pivoted switch-lever 20 or 20* (ac-
cording to the direction of movement) and re-
closesthelimit-switeh. These limit-switches
are interposed in the armature-circuit of the

“motor which drives the rheostat and in such

relation, as indicated in Fig. 3, to two wires
22 22° leading to the controller, as to give op-

posite directions of movement to the arma-
ture. The controlleris provided with a fixed

ange of contacts and a movable drum adapt-
ed to reverse the motor-circuit or cutf in or
out resistance to vary its speed. The con-
troller is so designed that after the arma-
ture is disconnected from the line 1t 1s short-

is opened. TIn starting the motor the first
movementof the controllerin either direction
closesthe field-magnet circuis, then opens the
short c¢ireuit for the armature, and cuts the
armatare into line with resistance. 'Fhesec-
ond movement cuts out the resistance, thus
permitting the motor to speed up. Thus in
the position indicated in the diagram the
field-magnet cireuit of the driving motor is
open and the armature-cireuit is closed by
way of conductor 23, contacts 20 207, wires
92 22 controller-contacts 2425, bridging-con-
tact of the controller to contact 26 to the
other brush of the armature. By moving the
controller in either direction this short eiv-
cuit is opened and the field-inagnet circult
closed by way of contacts 27 25 and 29 30,
this circuit including a blow-out magnet sl,
as usual in the construetion of controllers.
The next position of the controller closes the
armature-cireuit, asindicated in the position
marked 11in the diagram, in which case the
armature-cireuit is closed through the resist-
ance 32.  The final position of the controller
is indicated by the dotted lines 2 2 in the dia-
oram, in which the resistance has been cubt
outand the motoris at maximum speed.  The
operator recognizes Ly the blinking of the
lamp 19 that the rheostat isin good working
orderandalso knows when a suffictent amount
of resistance is cut in exactly at what point
to leave the rheostat, since if the lamp 19 1s
not lichted the motor must be started ahead
o trifle until the lamp burns, when the best

relation of contact engagement between the

rheostat-brush and its contactsis maintained.

What I ciaim as new, and desire tosecure
by Letters Patent of the United States, 15—

1. A power-driven vheostat comprising a
motor, and a limit device for cutting out the
motor, automatically operated when the rhe-
ostat-contact nears its limit of movement.

9. A motor-driven rheostat comprising an

electric motor, a rheostat-contact driven
thereby, a circuit-controller for the motor,
and limit-switehes to automatically interrupt
the motor-circuit near the limits of travel ot
the contact.
- 3. A power-driven rheostat comprising ¢
motor, & movable rheostat-contact driven
thereby to vary the resistance, and a limit
device to cut in or out the motor as the con-
tact passes or returns to a definite point ol
its travel.

4. A motor-driven rheostat comprising a
range of resistance-varying contacts, a con-
tact-brush sweeping the same, an electric mo-
tor in gear with the brush, a limit-switeh in
the motor-cirenit, and a projection moving
with the brush to engage said switch at a
definite point of its travel.

5. A power-driven rheostat comprising a

range of resistance-varying contacts, & mo-

tor-driven brush adapted to successively en-
gage the same, and a telltale or indicator o
show when the contacts are in good conduct-

cireuited for a moment before the field-circuit | ive relation.
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6. A power-driven rheostat comprising a
range ol resistance-varying contacts, a mo-
tor-driven brush adapted to progressively en-
gage the same, and an indicator operated
when the contacts are engaged. |

A power-driven rheostat comprising a
range of resistance-varying contacts, a mo-
tor-driven brush adapted to progressively en-
gage the same, and an incandescent lamp cut
into circeuit when the brush bears squarely
onh & contact.

5. A rheostat comprising a circular range
of resistance-varying contacts, a m ovable
brush to progressively engage the contacts,
an arm carrying the brush, and a guide at the
outer end of the arm to hold the brush in firm
enﬂ'&ﬂemenb with the contacts.

In a rheostat, a base-plate, a range of
1*esistanee-va1*yin gcontacts mounted thereon,
a brush-arm, a spider mounted on the base-
plate, a gear-wheel attached to the arm and
mounted on the spider, and a motor in gear
with the wheel.

10. A power-driven rheostat comprising a
range of resistance-varying contacts, a mov-
able brush to pregressively engage the same,
an electric motor to drive the brush, and a
controller provided with contacts to put the
motor - armature on short ¢ircuit when the
motor is cut out.

S

11. A power-driven rheostat comprising a
range of resistance-varying contacts, a mov-
able brush to progressively engage the same,
an electric motor to drive the brush, a con-
troller to close the armature on short circuit
when the motor is eut out, and a limit-switch
on the rheostat to cut out the motor at a defi-
nite point of movement of the brush.

12. The combination with a plurality of
contacts, a brush movable thereon and held
in engagement therewith, and a lever or arm
loosely engaging the brush but mechanically
disconnected therefrom.

13. A power-driven rheostat comprising a
range of resistance-varying contacts, a mov-
able brush to progressively engage the same,
a motor to drive the brush, a 011‘011113—(;011‘[1?01-
ler and limit-switch at different points of the
brush travel to automatically open the mo-
tor-circult when the brush reaches a deter-
minate position, said switches being connect-
ed to eifect opposite directions of movemenb
of the armature.

In witness whereof I have hereunto set my
hand this 12th day of November, 1900.

EDWARD M. HEWLETT.

Witnesses:
BENJAMIN . HULL,
MABEL [, EMERSON.
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