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23 our invention and applied to & motor.

‘30 the reversing-coils, and Fig. 6 is a diagram

35 which an armature B.is mounted to turn in
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UnITED STATES PATENT OFFICE.

ROBERT JOSKPIT [TUGIHES AND ALEXANDER BRUCE SIIAW, OF DUQUESNE.
PENNSYLVANIA. .

REVERSING APPARATUS FOR ELECTRICAL DEVICES.

SPECIFICATION forming part of Letters Patent No. 870,278, dated March 19, 1801.
Application filed October 13, 1600, 'ﬂ'ar:ia-.l Ha; 32,9_69. (No model)

To all whom it may concern:

Be it known that we, ROBERT JOSEPH
HucHES and ALEXANDER BRUCE SHAW, c¢iti-
zensof the United States,and residentsof Du-

., quesne, in the county of Allegheny and State
‘of Pennsylvania, have invented a uew
“Tmproved Reversing Apparatus for Electrical
Devices, of which the following is a full,clear,
and exact description, L
Our invention relates to electrical revers-
ing devices, and has for its object to provide
a simple and sensitive device of this class
-which will be applicable to two-wire electrical
- yystoms, which will change its position auto-
15 wnatically, and which may be readily adjuasted.

10

“The invention will be fully described here-

inafter and the features of novelty pointed
out in the clatms., _
Reference.is to be had to the accompanying
20 drawings, forming a partof this specification,
“in which similar characters of veference indi-
cdte corresponding parts in all the figures.
Rigure 1 is a diagrammatic view 'of 4 re-
versing apparatus coustructed acceording to
Hig.
2 shows the same apparatus 1o the reversed
position.. [Figs. 3 and 4 are elevations of the
reversing device proper in two different po-
sitions., Fig.$ is a diagram of the cireuit of

showing the arrangement of circuaits for a

shunt-motor. - - | . ‘
Theapparatus comprisesa permanent mag-

net A, between the curved pole-pieces of

supports C, which when secured to the mag-

‘net, as shownyshould be of a non-magnetic
‘material. The armature Bis mouunted upoun
a shaft D, carrying an ‘arm D', apon which

is adjustable lengthwise an electromagnot L.

 "This electrommagnet comprises a spool E', with
4 wagnetizing-coil K2, a core E? and prefer-
ably a shell E*in magnetic connection with
the core E°.
passage of Lthe narrow non-magnetic portion
I* of a niagnetic ploonger F', a spring G being
interposed between the core E3 aud the wide
portion F' of the plunger to force the latter
- outwardly in the electromagnet K. A cross-
so pin Fof the plungerlimitsits outward move-
ment.  The shaft D should be horizontal, or

45 -

and

The latter is apertured for the |

i
:
]

| snlated therefroin.

approximately so, so that the eloctromagnet
E will have a tendency to gravitate into the
central position. (Shown by dotted.lines 1.
Fig. 3.) The magnet Eis adupted to be locked

in this position by a stationary latch H en-

gaging the beveled outer end of the plunger
portion F'. The beveled inner end of the
plunger portion -F is adapted to be engaged
by latches H' H?, located at the sides of the
permanent magnet A. Each of the Iatches.
H H’ H?ig adjostable inward and outward to
correspond to the adjastment of the eleetro-
magnet E on the arm D'. |
An insulating-block I, secured to the inag-
net A or to any other suitable stationary sup-
port, carries.two brushes J J', engaging col-
lectors K K', secured on the shaft' D, but in-
One of theése—the col-
lector K—is connected by a wire K* with the

armature-coil B!, while theother collector, K',
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is connected Ly a wire K with the coil E4

the latter being connected with the armadtare-
coil Uy a wire K4, so that the coils Ef aud B’
are connected in series. The other end of
the shaft D ¢arries a reversing-switch having:
three contact-plates L L', of which the outer
plates Larein electrical cotinection with each
other, but insulated from the central plate
I'- Adjacent to these plates is a plate M of
a length about equal to the aggregate length
of the plates L L. On the other side-of the
plate M are located two plates N N', insulate
from each other. All these plates are adapt-
ed to be engaged by four contact arms oOr
brushes O O’ O? 0%, secured to & support P
and insulated therefrom. The plate M is
made of fiber or other insulating material
and has for its purpose to provide a swooth
and almost continuous path for the brushes go
O O’ 0% 0% in their passage from the sewmof
contact-plates L I/ to the setof contact-plates
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N N

() is a motor of any suitable type ha‘.vin%
field-coils Q', an armature Q3, and brushes Q
for earrying the current to the armature.

R is a reversing-controller of suitable con-
struction, comprixing, for instance, resist-
ance-sections R’ R? R? R4, two sets of which
are connected by wires R RS, and a revers-
ing-switch R7, operated by a lever R® and
having its opposite ends insulated from each

95
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otlier and connected by wires R* Rf
ing-posts connected by wires S 8" with the
terminals of a dynamo or other alectric gen-
erator. | | ’ .

The other electrical connections are as {ol-

lows: From the resistance «sections R3? R

wires 8% S? lead, respectively, to the brush O?

~and o one of the brushes Q3.  Each of these

10

wires has a branch S$*8%leading to the brushes
J J'. so.as to form a shunt-ciccuit 8t J K K?
B’ K E? K K J' 8. The other brush Q°is

conneeted by a ‘wire S* with the brush O/
The ends of the field-coils Q' are connected |

by wires 87 8% with the brushes 0" O rvespec-

L5

20

tively.. , * _,

The operation is as follows: Assuming the
controller to Lbe in the position shown in Fig.
1, the current. passes to the line and to the
motor as follows: wires S and R?, gwiteh RY,
registance-séction R’, wire RS, resistance-sec-

|

t'i(}“ R3,'“ri|.e SE, bl'l'l:"ih 02, pl&tﬂ ]'Jf, bI'U'Sh Or,‘ -

wire 87, coils Q', wire 8%, brush O3 the two

plates L, (since these two are always elec-
i circuit containing the armature-coils I3 and

trically connected,) brush O, wire S°, brushes

()3, aand armature Q% wire S, resistance-sec-

tion R, switeh R7, and wires R? S". At the
same time a partion of the curreut is shanted

. fromn the wires S* 32 to pass through the wire

30
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85 Brush JZcollector K/, wire K3, coil E%

wire K4, coil B, wire ¢ collector - ring K,

brush J, and wire S*. It will be seen that the

field-coils and the armature-coils of the mo-

tor are connected in séries. The current in
the shunt-circuit energizes the armature I3
and the magnet E. The magnetization of

‘the armature B produces a torque sufficient

40

to hold the arm D’ in equilibrium, or about so,
in the pesition shown. The energizing of the
magnet E causes the-plunger F F' to be drawn

into the coil E? so that the beveled end of |
the section ‘I is held against the latch H'. -

The arm D' therefore remains locked g0 long
as the current passes throungh the eircuit.
Should the circuit be opened, the spring G
will force the plunger F F'out of engagément
with the latech H' and release . the arm D/,
which will then drop to the central position.

(Illustrated by dotted lines in Fig. 3.) The

§0

plunger will- first yield and then snap into

the lateh H, thus locking the arm D’ in the

central position. In this position the four
brushes O O’ 0* 0% engage the insulating-
plate M and are therefore disconnected from
each other electrically. - Should the circuit

55 then be closed again, the current will pass

4hrough the shunt- circuit previously de-

scribed, whieh includes the armature-coils B
and reversing switch-coils E? and the torque
produced by the mutual action of the arma-

6o ture B and- permmanent. magngt A will turn

65

‘the shaft D in one-direction or the other, ac-

cording to the direction of the current, to be
locked, as before described, by the engdgge-
ment of the inner end of the plunger F I’ with
either of the latches H"H? It wi}l be under-
stood that as soon as the magnet E is ener-
gized the plunger is withdrawa from the lateh

reversibility is desired. |
i two wires (S? 8%) will suffice. The controlier

-or trolley-wheels, as usual.
R’is stationary, as above &tated, and located,

870,278

with bind- | I1, so that the atm D is free toswing. The

magnet K serves not only to nnloek the.arm
D’ from the central pesition, but acls as &
weight governing the angular motion of the
shaft D. By a properadjustinentof the.mag-

net on the arm D' .and of the latches 11 I IT*. "

a--very sensitive action can. be obhtained.
Shonld the controller be brought into the po-
sition-shown in. [Mig. 2, the arm D', with (he
magnet E, will swing to the right, as shown

in. Fig. 4, bringing the brushes O 0" on the

plate N and the brushes 0% 0% on the plate
N’. Thecircuit will then be as follows: wires
S and RS, switch R7?, resistance-section R,
wire RS, resistance-section RY, wire S’ brushes
Q% ahd armatare Q? wire 8% brush O, plate
N, brush O, wire 8% coils Q', wire §°, brush
038, plate N’, brush OFf wire S? resistance-
séction R?, switch R7, wire RY and wire S

The current passes through the field-coils in ™

the same direction as before, but in the op-
posite direction through the armature-cotls,
thereby reversing the motor. * In the shunt-

the electromagaet-coils E? the curvent flows

in the opposite direction” to that described
with reference to Fig. 1. The action of the
magnet E is the same as oefore—viz., to keep
the plunger F F'against the latch, (IT*in this
case,) whilé the armatire B, being now of op-
posite polirity, turns in the opposite direc-

tion to that hefore described. a |

To illustrate an application of our inven-
tion, we may mention its use upon electric-
ally-operated traveliers.
operated with four conducting-wires whero
With our inventicn

is stationary-—that is, it is not mounted upon
the traveler which carries the motor Q-—and
is located at any suitable place—that is, the
traveler carries the wotor L), which drives it
and the reversing device consisting of the
magnet A and the parts connected therewith.
The traveler, with the reversing.device, runs

on A suitable track, as usual, ahd receives its
current from the stationary wires S* 8% which

extend along the track, or the track-rails
themselves may be used. as conductors. The
current is taken off the said wires by brushes
The controller

at a place where it is readily accessible, s
that the direction in which the travelerinoves,
ag well as the starting of the traveler, may
be controlled ata distance. It will be under-
stood that the motor is readjly started and
reversed and that the operation of the revers-
ing-switch constituted by the brashes O -0
0% 0%and the plates L L' N N'on the shaft D
isentirely automatic upon the manual orother
gperation of the controller. ' 2

We desire it to be {inderstood that various. 13

modifications may be made without depart-
ing-from the nature of our invention. Thus
the rocking armature I3 may control a revers-
ing-switch of & different type frowr that shown

These are generally -
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in the drawings. While wo have shown our
invention in connection with a series-wound
motor, we wish to state it cau be applied us.

- well to operate and reverseslrunt-motors with

tho change in connections illustrated by Hig.

Here the wires s s® lead from .the termi-
nals of the controller R to the bfushes O?and
O, respectively, while wires s7 s® connect the
ends of the field-coil Q' with the brushes .J'
and J, respectively, and the brushes O'"and

0% are counected by wires's* and s°, respec-

tively, with the brushes Q. Wealsn wish it
10 be understood that the magnet A might be

an elactroimmagnet having its coil in seriex

with the coil B’ of the armature B, or a per-.
manent magnet might be subqt,lt,uted for rlL
electromagnetic armature B. This reversat’}

“obviously would not affect the operation and

is covered in the claimns as an equivalent.

IHaviug thus described our invention, we

‘elaim as new and desire to secure by Lelterb

Patent—
1. Anelectrie a-pparat,us, comprising a two-

wire-line, a reversing-controller for connect:

ing the terminals of an electric generator in-
temhaugeahly with said wires, a translating

set of contact-plates is connected with the.
armature-coils, and from the other brush con-

nected with the field-coils Lo the brush con-
nected with the armatuve-colls, =

terchangeably -with said wires, an electrie
motor: having field-coils and armature-cmls,

3 :

7¢

3. An electric apparatus, comprisinga two-
wire line, a reversing-controller for connects ~ -
ing the termiuals.of an ¢lectric generator inx

: ;

four contacts hmsheh two of wliich are con-".

field of said magnert, a shunt-¢ircuit from the
line-wires to Lhe coils of this armature, con-

‘nected with the ends of the field-coils, the
third withone Mmlnal of the armature- Lmla,‘
‘and the”fourth with one of the line- wires,
while .the other terminal of the armatare-
coils MHnacted with the other line- -wire, &
maghet, aniarinature mounted to turn inthe .

8o

tact-plates held to tarn in unison with the ar- -

mature and arranged to be engaged: by said
brushes, the plates being disposed in two gsets
“adap ted to engage said brushes according to
the pomtmn of the armature, and an lmulat-

ing-plate arranged between said sets of con=:

tact - plates and adapted to engage all the

device connected with said wires, a lndunetﬁvou‘mch-platea being constracted to establish

a roeking armature in the field af said miae
net, a%hum cirettit inciuding the coils Ofﬂdﬂd

armature, ¢ontact-plates held to Lturn in ani-

son with the ar matuare, brushes arrangeéd to
engage said plates, aid conuections fron the
said brushes to the line and to the translat-
ing device, sowrranged as toreverse the truns-
lating device when Lhe armpature swings from
one sule to the othep. _ | -

2. Au electricapparatus, comprising a two-
wire line, a reversing-controller for connect-
ing the terminals of an eléctrie generator in-

lt‘-lt'hdll"&tbly with said wires, an electric mo- |

torbaving field-coils and ar mature- colls; four
contact-Urushes, two of which are ¢connected
with the euds of the field-coils, the third with
ong terminal of the armatare-coils, and the
fourth with one of the line-wires, while the
other terminal of the .nature-(,mls IS con-
nected with the other line- wire, a magnet, an
armature mounted toturn in the field of said
magnet, a shunt-cireuit from the line-wires |
to the eoils of this armature, and contact-

plates held to tarn in unison with the avma-

fure and arranced to be engaged by said

brushes, the plates being disposed in two sets
one or the other: of wlhich 1s adapted to en-

gagoe said brushes according to the position
of the armature, one set, being constructed to
ostablish the fni]tm m*rvnunuf-mnh from the
brash connected with the line-wire to one of

~ the brushes conected with the fiefd-eoils of

[}5

the, motor, and {rom (he other brush con-
nected with thiv ficld-cotls of the motor, to the
brash conneceted. with the . armature-caiiz of
the motor: while thé other set of cantact-
plittes ix adl Lt fo cxtablish the folldwing

conitections: froni the bhrush. connectod with
the Hine wive to that brash eotinected with
tllo ficld=coils which- by the first menbmned

the following connections:; from the brush
 conuected with' the line-wire to one of the
| brushes connected with the field-coils of the
maotor, and from the other brush conunected
l with the field-coils of the motor, to the brush

connected with the armature- emls of the mo-
tor, whilo the other set of contact-plates [ix
dddptﬁ-d to establish the following counec-
tions:
line-wire to that Lrush connected svith the
field-coils which by the first-incutioned set of
.dontact-plates is conneeted with the arma-
ture-coils, and from the other Lr ash connect-

with the armature-coils.
4.” An electiric apparatus, compnamga two-

ing the terminals of an electric generator iu-
rterchangeahly with said wires, a translating
device connected with said wires, a magnet

| a rocking armature in the field of said mag-

‘net, ashunt-circuit ineluding the coils of said

armature, litehes arranged to hold the arma-
« Lure in its several positions, circuit-chang-
ing plates held to turn with the armature,
brushes arranged to engage said plates, and

-and to the transliting dovice, 5o arranged as
to reverse the t.ramhmug device when tlte ar-
mature swings Trontone sida to the other.

3. An elecfj ic apparatas, comprising a two-

| wire line, & reversing-controller for connoct-

| deviee connected “with suid wires, @& magnet,

| ar mature, latelies arranged to hold the arma-
- {aire in its .several positions, clectrically -0]-

from the lulhh connected with the.

ed with- ﬂw (ield-coils to the hmsh cmmetted,

| wire line, a revgars:ug-contmller for connect-

connections from the said brushes to the line

r & rotking armature in the field of said mag:
g . net, a shunt-cireuit including the coils of said.

brushes simultaneously, one of the sets of

i 20
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ing the terminals of an clectric generator in-
tetch angeably with said wnea, a transigting

130
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sald shunt - cireuit, circuit-changing plates
held to turn with the armature, brushes ar-
ranged to engage said plates, and connections
{rom the said brushes to the line and to the
translating deviee, so arranged as to reverse
the translating device wheun the armature
swings from one side to the other.

6. Anelectric apparatus, comprising a two-
wire line, a reversing-controller for connect-
ing the terminals of an electric generator in-

- terchangeably with said wires, a translating

device connected with said wires, a magnet,.
& rockiag armature in the field of said mag-

- .net, a shunt-cireuit including the coils of said

ES

armature, an arm extending from the arma-
tare-shaft, an electromagnet mounted on =aid
arm aud having its coils in said shunt-cireuit,
a4 movable magnetic plunger contrclled by
sald electromagnet, a latch arranged to be
engaged by said. plunger when not attracted

" by the electromagnet, additional latches ar-

ranged to be engaged by the plunger when
the eléctromagnét is energized, circuit-chang-

~ Ing plates held to turn with the armature,

-25

390

brushes arranged to engage said plates, and
c¢on q&}ctions from the said brushes to the line
and to the translating device, so arranged as

- to reverse- the translating device when the
‘armature swings from one'side to the other..

 7: Anelectric apparatus, comprising a two-
wire line, a reversing-controller for connect-
ing the terminals of an electric generator in-
terchangeably with said wires, a trauslating |
device connected with said wires, a magnet,
a rocking armature in the field of said mag-

‘net,-ashunt-eircuit ineluding the coils of said-

armature, an aris extending from the arma-
ture-shaft, ah electromagnet mounted on said

arm and haviog its coils in 821d shunt-cireuit,

& movable magnetic plunger controlled by
sald electromagnet, a latch arranged to be
engaged by said plunger when not attracted
by the electromagnet, additional latches ar-
ranged to be engaged by the plunger when

870,
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the electromagnet is energized, the latches as
woll as the electromagnet being adjustable
inward and outward, civeunit-changing plates
held to turn with the armature, brushes ar-
rangéd to engage said plates, aud connec-

| to thé translating device, 80 arranged as to

mature swings from one side to the other.

8. Anelectric apparatus, eonprising a two-
wire line, a reversing-controller for connect-
ing the termminals of an electric generator in-

device connected with said wires, a magnet,
a rocking armature in the. field of said mag-
net, & shunt-circuit including the coils of said
armature, an arm extending from the arma-
ture-shaft, an electromagnet mounted on said

| & spring-controlled magnetic plunger in the
| field of said electromagnet, a latch arranged

the arm is in its eentral position and no car-
rent passes through the electromagnet, addi-
tional latches arranged to be engaged by the
other end of the plunger when the same is
attracted by theenergized electromagnet and
the latter has swung into a lateral position,

| cirenit-changing plateés held to turn with the

armature, brushes arranged to engage said

to the line and to the translating device, so
arranged as to reverse the translating device
when the armature swings from one side to
the other. - . o

In testimony whereof we have signed our
names to this specification in.the presence of
subscribing witnesses.

| ROBERT JOSEPH HUGHES.

ALEXANDER BRUCE SHAW.
Witnesses: o | '
| JOHN LONG,
MAUDE FULLER,

,, GEORGE F. PITTS.

terchangeably with said wires, a translating

plates, and connections from the said brushes

45

tions . from the said broshes to the line and 3o

reverse the translating device when the ar-

55

6a ..
arm and having itscoils in said shunt’cireuit, -

to be engaged by one end of the plungerwhen

70
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