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UNITED STATES PATENT OFFICE.

JAMES H. MCGURTY, OF

JERSEY CITY, NEW JERSEY.

AUTOMATIC RHEOSTAT.

'SPECIFICATION forniing part of Letters Patent No. 630,466, dated August 8, 1899,

~ Application filled October 11,1898, Serial No. 693,254,

(No model.

7o all whom it m(w COTLCETTL: |
Be 1t known that I, JAMES Il \ICGURTY

citizen of the United States, residing at Jet-f |
-sey City, 1in the county of Hudson and State

of New. Jersey, have invented a new and use-
ful Automatic Rheostat, of which the follow-
1ng 1s a specification. |
Thls invention relates to an automatic elec-
trical rheostat designed for automatically
regulating the supply of current to an elec-

tric motor or other electrical device; and it

has for its main and primary objects the pro-

- vision of impr oved mechanism codperating
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with a resistance-box to form what might be

properly termed a *‘starting-box” for “anto-

matically starting and stopping an electric
motor or other electrical device and which
shall provide positive and efficient means for
delivering the current to the motor or other
device gradually instead of suddenly turning
on the full force of the line-current, although
the controlleror switch may have been turned
on full, as is frequently done by unskilled or
ignorant motormenor operators. Inecarrying
out these objects the present invention posi-
tively prevents the burning out of the lamps,
motors, or other machinesthat may be in ¢ir-

cuit with the rheostat by too suddenly turn-

ingon the full current strength fmm the line
or SUpply wire.

A further object of the invention is to com-
bine with the rheostat and its cooperating
mechanism a

in and out of the circuit by the operation of
the core or plunger of the solenoid or pliung ger-
magnet which operates the rheostat.

V‘Flth these and other objects in view, which

will readily appear as the nature of the in-
vention is better understood, the same con-
sists in the novel construction, combination,
and arrangement of parts hereinafter more
fully deseribed, 1llustrated, and claimed.

While the invention is necessarily Suseep-'
tible to modification, still the preferred em-

bodiment thereof is shown in the accompa-
nying drawings, in which— - |

IFigurelis a pL-.:Lll viewof an mltomatlc elec-
tricalr heostat constructed in accordance with
the present invention. Tig. 2 isa longitudi-

nal sectional view of the solenoid or plunﬂ'er '

!

a supplemental working cncmt
having resistances that are automatwally cut

ing-magnet,

| magnet forming a part of the rheostat mech-

anism. Fig. 518 an end view of the solenoid
or plunger-magnet showing the shunt-cireuit
closer operated by the movement of the plun-
ger-core of the solenoid or magnet. Fig. 4 is

a diagrammatic view showing the circuit-wire

conneehons for the appm*&tus Ifig. 5 is a
detail in perspective of the governor-fan.
IFig. 6 is a detail sectional view showing the
adgj ustable connection between one end of the
fan blades and the terminals of the cross-
head. |

Referring to the accompanying drawings,

‘the numer al 1 designates the base suppor tmn*

the entire appar atus, which may be arran n'ed

1in any convenient position with relation to

the motor or other electrical device in con-
nection with which it 1s employed for auto-

matically regulating the current delivered

thereto. The base 1 supports thereon, pref-
erably near one end, a resistance-box 2 Which
resistance-box is of an ordinary construction

and provided within the interior ther eof with

the usual resistance - coils, which are con-
nected up with the series of contact steps or

studs 3, e"{posed at the upper or outer side of
the bo*{ but as the precise arrangement of
the 1881513&11(36 colls within the box 2 and the
common manner of connecting the same up
with the contact steps or studs 3 form no part
of the plesent invention the same are not

illustrated in the drawings: but it will of

course be understood that the ser 1es of steps

or studs 3 are arranged on the are of a circle,

as usual, and the last step or stud (deswnated -

by R8) has the last resistance-coil 4 connected

therewith and arranged in the usual manner

on the upper side of the box to form a hold-
This holding-magnet 4, which
18 the last resistance-coil of the resistance-

box, is provided at its opposite ends with the

pole-pieces 5, which codperate in the usual

| manner with the armature-plate 6, fitted to

one side of the swinging 1{3318‘5&1106-1)&1 7 of

‘the rheostat, to pr 0V1de for holding the cur-

rent closed by preventing d1splaeement of

the bar 7 from contact with the last step or

stud R’ as will be well understood by those
skilled in the art.

The resistance-box 2 is prowded with the
usual binding-posts S, which have wire con-
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nected at one end, as at 23, to the bar 7

630,466

nections « O with the motor of the electric
car or with any other electrical device in con-
nection with which the apparatusisemployed.

To adapt the improvements contemplated
by the presentinvention to the resistance-box,
the swinging resistance-bar 7 is arranged 0
have one end swing over and in contact with
the contact: steps or studs 5, while the other
end turns on a pivot-post 9, fitted in the top
slab of the resistance- box, and ﬂd]aeent to
1ts pivot-post connection the bar 7 is provided
with a pair of upwardly-disposed pins 10,
which receive therebetween a short locking-
arm 11, projected {rom one side of the hub 12
of a horizontally-arranged segment-gear 13, it
being observed that le pla- mld ATIN cOnnec-
tion 10 and 11 between said gear and the bar
7 provides for the movement of these parts in
unison and also facilitates the assembling of
the parts. The segment-gear 13 meshes Wlth
a ratchet-pinion 14 which communicates mo-
tion in one duectlon to a train of gears 135,
carried by suitable shafts fitted in the top of
the resistance-box, and said train of gears 15
provides for transmitting motion flom the
segment-gear 13 to the worm cgovernor-shaft
1() The worm ﬂm“'elﬂlopsh&fb 16 1s mounted
horizontally in a bearing-bracket 17, Sup-
ported on the resistance- box, and Cmmeb &
horizontally-arranged governor-fan 18. The
governor-fan 1S essentially comprises a cross-
head 19 and a pair of flat blade-strips 20, ar-

ranged parallel with the shaft 16 and respec-
twely at opposite sides thereof. The cross-
head 19 is rigidly connected hetween its ends
to the shaft 106 and receivesin its opposite ex-
tremities the fastening-screws 21, which en-
gage with flanges 22, formed at one end of the
blades 20 and abutting against one side of the
cross-head 19, Thesaid serews 21 when tight-
ened hold the blade-strips 20 rigid, but when
loosened form axes on which said blade-str 1PS
may be turned to any desired angle or deflec-
tlon, thereby pmvmhlw simple and efficient
means for pomtwelv regulating the speed of
travel of the resistance-bar 7 7 across the series
of contact steps or studs 3.

In its initial position, away from the hold-
img-magnet 4, the resistance-bar 7 is held
against a stop or buffer 23, secured fast to
the resistance-hox at one side of the har 7
Motion 1s automatically communicated or
transmitted tO0 the swinging bar 7 through
the medium of a plbnmn ‘""{, ivotally con-

pointintermediate the ends of the latter, and
having its other end pivotally connected at
20 to one end of the stem 27, projecting be-
youd opposite ends of the movable plunger-
core 28 of the Solenmd or planger-magnet 29.
The said pitman 24, which connects the plun-
cer-core 28 with Lhe resistance-bar 7, has fit-
L'ed thereto near its connection with the stem
27 an attaching-arm 30, having adjustably
connected theleto an (LdJIIStID“ bolt 31, to
which adjusting ﬂ'-bolt 1S connected one 011(1 of

a retractile spring 32, the other end of which

. the resistance-bar 7,

electrie-motor

7,at a |

1s connected at 35 with the swinging resist-
ance-bar 7, at one side of the pitman connec-
tion therewith, and sald spring 52 not only
assists in retarding the advance movement of
but also assists in re-
tracting the same against the stop 235 when
the current is cub off.

T'he action of the retractile spring 32 is as-
sisted by a supplemental retarding-spring 34,
arranged on the stem 27 of the plunger-core
and interposed between one end of the mag-
net 20 and a fixed projection or plate 35 near
one end of the plunger-core stem 27, and the
action of the spriu o 341 econneetion with that
of the spring 32 will be hereinafter more fully
referred to.

The solenoid or plunger-magnet 29 is sup-
ported on the base1lin the oppositely-arranged
ring brackets 56, secured to the base and pro-
vided with removable top members 37, which
permit of the ready removal and re; ﬂaeum of
the solenoid or magnet should the adgugtment
or repair of the apparatus render this neces-
sary, and one of said ring brackets 36 has
preferably fitted thereto a pair of oppositely-
located binding-posts 88 and 39, respectively.

Codperating with the mechanism deser 1bhed
I1s a supplemental working cireuit which pro-
vides for operating a brake or any other elec-
trical devices, such as lamps and the like,
which are usually used in connection with
cars or with any electrical de-
vice with which the rheostat may be employed.
Thissupplemental workingeircuit utilizes the
current thatispassed through the solenoid or
plunger-magnetand has the resistance thereof
automatically governed by the action of the
rheostat mechanism. Trorthepurposeofillus-
trating the use or adaptation of this supple-
ment fﬂ working cireuit I have shown the same
applied to an 01‘(1111&1‘}T clectric bralke of an
electric-motor car, asthe rheostatisespecially
designed for use in connection with the mo-
tors of an electriccar. The opening and clos-
ing of said supplemental working circuit is
accomplished throngh the meduuu of a cir-
cuit-closer 40, fitted to a base 41, rigidly fas-
tened to one end of the solenoid or plunger-
magnet 20, The said circuit-closer 40 essen-
tially comprises a pair of contact-plates 42
and 43, respectively, secured fast at one end
to the base 41 and having their free ends nor-
mally 1n contact. The contact-plate 42 is
preferably of an L shape and has bolted or
otherwise suitably connected to the movable
portion thereof one end of an adjusting-pin
44, the other end of which pin is provided
with a head 5, disposed within the bore of
the solenoid or nmgnet 20, The pin 44 slides
through a guide-opening in one end of the
solenoid or magnet, and when the core 28
reaches the limit of its inward movement the
same engages against the head 45 of the pin
and presses the same outwardly, t thereby sep-

arating the plates 42 and 43 and throw g into
the Supplemenml working circuit an oxtra To-
- sistance arranged in a shunt, as will now be
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further ehplmned in connection with the eir-

cult-wire

The blndm o-post 3b carried by the sup-
port of the Solenmd of the plunger-magnet,
has connected thereto the supply-wire c, h.a,v-'
ing arranged in the circuit thereof the usual
operator’s switech for turning on or cutting off
the current, and said binding-post 38 has also
connected thereto a motor-wire ¢, which when

the apparatus is used with an electric motor

connects with such motor in the usual man-
ner, together with the wire connections ¢ and
b of the resistance-box; but as these motor
connections are common the same are not
illustrated in detail.

‘The current supplied thy 0110“11 the wire ¢ is
a constant current and dlwdes at the binding-
post 58, part going to the motor through the
wire d and pmt passing through the wire ¢ of
the supplemental working circuit. The wire
¢ 1s econnected up in serieswith a suitable coil
or equivalent resistance 46 and is also con-
nected to one terminal of the solenoid or mag-
net coil 29, the other terminal of which has a
wire connection / with one of the plates 42 of
the circuit-closer. The other of said plates
43 has a circult-wire connection g with the
binding-post 39, and this binding-post has a
circult-wire

the supplemental working cirecuit.

51113plenmntal resistance 48, having shunt-

wire connections 2 and 7, _1‘esl)eetively, with

the plates 42 and 43 of the circuit-closer.

In the operation of the apparatus when the

current is first turned on and passesthrough
the wires c and e intothe solenoid or plunger-
magnet 29 the latter is energized and the core

28 dmwn inward, thereby imparting motion

to the pitman 24 and the 1_es_15L¢mee_ bar 7,

causing the said bar to automatically tl‘avel

over the contact steps or studs 3, thereby

gradually increasing the current dehvered to
the motor or other eleetrleal dewce until the

last contact step or stud R® is reached, when

the full current is permitted to pass Lhroun‘h |

the motor or other electrical device. It W111
be observed that in the initial movement of
the resistance-bar 7 the retractile spring 32
will prevent the same from suddenly jump-
ing over the first few steps or studs, and as the
said bar 7 travels farther along and reaches
the intermediate steps or studs the spring 34
comes into play and prevents an aceceleration
of the resistance-bar over the last steps or
studs, while the fan-governor, herein de-
scribed, makes the speed uniform and regu-
lar. When the current is entirely cut off over

the supply-wire connection, both springs 32

and 54 automatically draw the bar 7 back
against the stop 23 to its initial position. The
1*&1301191,-];)1111011 14 permits the free backward

movement of the resistance-bar \vlthout Lum-— |

ing the train of ﬂ‘em' g 15.

connection /o with a brake or
other electrical device 47 to be operated by
The sup-
plemental working cirenit for med by the
wires e, solenoid ‘?9 and wires g and /i has
m'mn#ed in eomleetmn therewith an extra or

“ance 48.
“creased in the supplemental working circuit

or magnet 29, wire f, plate 42
resistance 48, wire 4, plate 43, wire ¢, wire 1,

‘sistance-bar and
stantially as set forth.

€y
>

“When the current is passing through the re-
sistance-box, there is no material danfrer of

the brake- mannet 47 or other device operat-

ing on the Supplementfﬂ circuit burning out,
SO 0111y the resistance 46 is included in SELl(].
supplemental working circuit, as the plates

42 and 48 are 1in eonbﬂ,et, and thereby shunt
~out of the circuit the extra resistance 4o.

However, when all of-the resistance-coils of
the resistance-box are cut out and the full
current strength is passing over the wires the
plates 42 and 43 will be separated in the man-

‘ner explained, thereby throwing into the sup-

plemental working circuit the extra.resist-
In this way the resistance is in-

and the amperage reduced. When the plates
412 and 43 are separated, the cireuit is as fol-
lows: wire ¢, wire ¢, resistance 46, solenoid
, Wire 2, extra

electrical device 47, and ground.
- IFrom the foregoing 1t is thought that the

construaction, operation, and many advan-

tages of the 1)1 esent invention will be readily
&ppmeut to those skilled in the art, and it will

be further understood that various changes in
the form, proportion, and the minor details
of construection may be resorted to without
departing from the prineciple or sacrificing
any of the advantages of this invention.

Having thus described the invention, what

s clmmed as new, and desired to be Seenr‘ed
by Letters Patent, 18—

1. In an automatle rheostat, the combina-

‘tion with the resistance-box, and the SWing-
ing resistance-bar thereof, of electrically-coun-
trolled means for swinging said bar, a gov-
ernor-shaft carrying a cross-head, a pair of
1 flat blade-strips arranged parallel with the
‘shaft respectively at opposite sides thereof,
and provided at one end with attaching-
|- flanges abutting flat against one side of the
¢ross-head, screws connecting the flanges of

the blade-strips with the terminals of the cross-
head, said screws forming axes for the strips

to turn upon, and also providing fastening

means for holding said strips rigid, and a gear
connection between the pivotal end-of the re-

2. In an automatic rhe%tat the combina-

‘tion with the resistance-box, and the swing-
ing resistance-bar thereof, of a solenoid hav-
ing a plunger-core, a p1tman having pivotal

connection at one end with the plunwer core,
and at its other end with the resistance-bar,

and a spring connected at one end with the

resistance-bar and at the other end to said
pitman, substantially as set forth.

3. In an automatic rheostat, the combina-
tion with the resistance-box, and the swing-
ing resistance-bar thereof, of a solenoid, a pit-
man connection between the plunger of the
solenoid and the resistance-bar, and a plural-
ity of springs codperating with the resistance-
bar and the solenoid-plunger fo successively

sald ﬂovernor-slmft, sub-
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prevent acceleration of the bar in its initial
and advanced movements, substantially as
set forth.

4. In an antomatic rheostat, the combina-
tion with the resistance-box, :emd the swing-
g resistance=bar thereof, of a solenoid, a plt—
man connection between Lhe plunger of the
solenold and the resistance-bar, and a pair of
springs coéperating with the resistance-bar
and the solenoid- plunﬂ'er to successively pre-
vent accelération of the barin its initial and
advanced movements, said springsalso acting
111 unison to provide for 1‘eturnmfr the bar to
its starting=point, substantially as set forth.

5. In an automatic rlieostat, the combina-
tion with the resistance-box meclnmsm and
the solenoid or plunger-magnet eoopemtmw
therewith, of a supplementcﬂ working cireuit
1110111(]1110' the solenoid or plunger- maﬂ'net a
sultable resistance, and a circuit- closer an
extra resistance in shunt with the ureuit-
closer, and means for automatically operat-
ing said circuit-closer, substantially as set
fmth

6. In an automatic rheostat the combina-
tion of the resistance-box provided with the
contact-steps, a swinging resistance-bar, a so-

lenoid, a pitman connection between the

plunger-core of the solenoid and the resist-
ance-bar, a spring connected at one end to
the pitman, and at its other end with the re-
sistance-bar, and a separate spring connect-
ed with one end of the plunger-core and co-
operating with the other spring to prevent ac-
celer ”Lth]’l of the resistance- bar, and to return
the same to its 1nitial position when the cur-
1‘@111: i1s cut off, substantially as set forth.

" Tn an automatic rheostat, the resistance-
box provided with the contact-steps, a swing-
ing resistance- bar, a solenoid having a plun-
ger-core provided with an extended stem, a

-pltman pivotally connected at its ends re-

spectively to said stem and resistance-bar,
and a spring connected at one end with the
resistance-bar, and at its other end to the
pitman near the connection of the latter with
the plunger-core stem, substantially as set
torth.

5. In an automatic rheostat, the combina-
tion with the resistance-box mechanism and

a solenoid or plunger-magnet cobperating
therewith, of a supplemental working circuit
111(3111(11110" the solenoid or plunger-m Lﬂ'net, aQ
sultable lesmtmlce, and a circuit-closer, an

extra resistance in shunt with the circuit- |

630,468

l closer, and means for operating said circuit-

closer by the movement of the core of the so-
lenoid, substantially as set forth.

9. In an automatie rheostat, the combina-
tion with the resistance-box mechamsm and a
solenoid or plunger-magnet cooperating there-
with, of a supplemental working circuit in-
cludmﬂf therein the solenoid or plunﬂ'er -mag-
net, a suma,ble resistance, and acircuit- closer
1‘1tr1d1ysupp01'ted at one end of the solenoid or

magnet; a sliding pin connected at one end
with one of the Gll‘Clllt closer plates and hav-
ing its other end arrangedin the path of the
core of the solenoid or magnet, and an extra
resistance in shunt with the circuit-closer,
substantially as set forth.

10. In anautomatic rheostat, the combina-
tion of the resistance-box and the swinging
resistance - bar thereof, of electrically-con-
trolled means for swinging said bar, an ad-
justable governor-fan, a train of gearing con-
necting the pivot end of the remstance bar
with the governor-fan, and means for setting
the dd,]usmble fan to govern the movemeut
of the resistance-bar at any required speed,
substantially as set forth.

11. In an automatic rheostat, the combina-
tion with the resistance-box and the swing-
ing resistance-bar thereof, of electrically-con-
trolled means for swinging said bm', a gov-
ernor-fan having blades ar 1‘::1;1:1*—’*6(1 in pamllel
relation and ad;usnable to v: erble angles,
means for holding said blades rigid in theu
adjusted pomtlons, and a frain of gearing
connecting the pivot end of the resistance-
bar with said governor-fan, substantially as
set f01 th.

In an automatic rheostat, the combina-
tlon with the resistance-box, the swin ging re-
sistance-bar,and means for swmwm#smd ba.r
of a segment-gear havingitshub ar 1‘anﬂ'ed on
the pn"ot post for the r931stance barand pro-
vided with an offstanding arm having a de-
tachable interlocking enﬂafrement wﬂah the
bar, a speed-governor, and a train of gears
connectmﬂ' the shaft of the governor mth

sald sewment-ﬂ'ear Subst.:mtmll} as set forth.

In test1m0ny that I claim the foregoing as
myown I have hereto affixed my swnatu e in
the presence of two witnesses.

JAMES II. MCcCGURTY.

Witnesses:
"THOS. MCIEWAN, Jr.,
FrRED ELLABY.
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