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Application filed May 19, 1899, ®oerial No, 717,449, (Wo model.)

To all wlhony Tt may concerm:

Be it known that I, OSCAR F. SHEPARD, Jr.,
a citizen of the United States, residing at Ma-
deira, in the county of Hamilton and State of
Ohio, have invented certain new and useful
Improvements in Switches for KElectriec Mo-
tors, of which the following is a full, clear,
and exact description, reference being had to
the accompanying drawings, forming part of
this specification.

The object of my invention is to provide a
reversing-switeh for an electric motor which
will prevent sparking both of the lields and
also in the opening of the outside cireuit; also,
to provide a switeh with automatic mechan-
ism for snapping it open as well as closed.

In carrying out my invention I provide a
switeh in which when the connection is made
with the source of current-supply the field
and armature of the motor are both in cireuit
with said source of current-supply and in
which when the switch is operated to cut off
connection with the source of current-supply
a closed circuit is maintained which always
includes the field.

My invention also consists in the construcs-
tion and combination of the parts, all as will
be hereinafter et forth, and more specifically
pointed out in the claims.

In the accompanving drawings, Figure 1,
Sheet 1, is a side elevation of switch mechan-
ism embodying my invention. i1g. 2, Sheet
1, is an end elevation looking to the left of

Itig. I. Fig. 3, Sheet 2, is a plan view of the
contact-fingers and connected parts, partly in

section. Hig. 4, Sheet 2, 1s a longitudinal
sectional view of the operating-shaft and the
parts carried thereby, showing the position of
the insulation. Iig. 5, Sheet 2, 1s a frans-
verse end elevation on the dotted line o «
of Fig. 8 looking to the right. Fig. 6, Sheet
2, is a detall end elevation of the cam mech-
anism for operating the resistance-lever as
seen looking toward the rightof Ifig. 3. Fig.
7, Sheet 2, 1s a detail end elevation of the
snapping mechanism,taken on the dotted line
y 4 of Iig. 3 looking to the right. Ifig. 3,
Sheet 2, isa diagram of the electrical connec-
tions. Fig. 9, Sheet 3, is a view correspond-
ing to Fig. 7, but including the contact-fin-

oers and contacts in rear thereof in one posi- |

| tion. Ifig. 10, Sheet 5, 1s a corresponding

view with the parts in the opposite position.
Fig. 11, Sheet 3, is a corresponding view with
the parts in position just before the snap
takes place to break the circuit. IFig. 12,
Sheet 3, is a diagram of a modified form of
connection. Fig. 15, Sheet 3,18 a detail view

| of a modified form of contacts.

The same letters and numerals of reference
are used to indicate identical parts in all the
figures.

A represents any sultable rheostat-box,
through which is journaled a shaft B, which
is operated by any sultable means. Iast
upon the shaft B is a cam C, (which I will
more fully describe hereinafter,) which has
upon its upper surface a pair of projections
or lugs ¢, forming one part of a lost motion.
Projecting between said lugscisalug d, Fig.
g, integral with the snapper D, which forms
the other partof the lost motion, the purpose
of which will be described later.

The snapper D, loose upon the shaft B, has
in its side a cut-out portion forming a pair of
lugs ', similar to those on the cam C, be-
tween which projects an insulating-piece e,
forming a second lost motion between the
snapper D and switch proper. Loosely
mounted on the shaft B 1s an insulating-tube
I, which carries a pair of brass collars L,
which are insulated from each other by the
insulating-washer f, as shown in Kigs. 2, 3,
and 4, said washer also answering to mechan-
ically unite the parts G and I. At oneend
of the brass collar or sleeve (z is a projection
¢, which carries the insulating-piece ¢, Figs.
o and 4.

Integral with the sieeves G and H are con-
tact-fingers G’ and I’ and contact-segments
G* and H? Suitable blades G® and H?, Figs.
2 and 3, are fastened to the fingers G’ and I,
respectively, so that they may be renewed
when they become worn or pburned from any
cause.

Continuously bearing against the sleeves G
and H are a pair of contact-brushes I and J,
respectively, Kigs. 2, 3, and 5, the purpose of
which will be hereinafter explained.

The operation of the device is as follows:
When itis desired tostart the motorineither

- direction, the operator rotates the shaft I3 in
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the required direction, carrying with it the
cam C, which is fast thereon; but the other
parts remailn stationary until either of the
jaws ¢ of the cam C comes against the lug d
of the snapper D, which takes up the first
lost motion and rotates the snapper D. One
of the lugs d' then takes up the lost motion
until 1t strikes the insulating-lug e, which ro-
tates the sleevesGand II. In themeanwhile
the snapper, which has a pair of projecting
arms D', carrying rollers D? has been travel-
ing around, one of the rollers D? bearing
against the curved surfaces of the snapper-
arm L until it gets to a position on the point
L' of the projection on the inner face of the
snapper-arm L, when the spring T causes the
roller to slip off of the point I and be accel-
erated forward, snapping the switech into con-
tact—that is, the blades G®and H3are brought
into connection with the contacts O or P,
thereby making an electrical connection with
the source of current-supply.

The cam O, in addition to its function of
transmitting motion to the switch mechan-
1sm, also serves to control the action of the
startingorregulating rheostat. In theopera-
tion of closing the switeh the cam C travels
along the curved surface I’ of the ecam-link
KK, the curved surface being of sufficient
length that no movement is permitted the
link il until the instant that the switch snaps
closed, at which instant the cam Cleavesthe
curved surface It and any further motion
of the cam C now permits the link K to fol-
low it up, and hence allows the rheostat-arm
to descend by gravity and cut out the start-
ing resistance. Now upon reversing the ac-
fion in order to cuft off the current-supply,
the cam C being in a position as shown in
Fig. 6, Sheet 2, first forces the link KK down-
ward, thereby through its action upon the
bell-crank lever R, Fig. 1, raising the rheo-
stat-arm R and insgerting the starting-resist-
ance in the armature-circuit. A further
movement of the shaft B, and hence the cam
U, takes up the lost motions in the opposite
direction, and the switch is snapped open the
same as 1t was snapped into concace. 1uv will
be noted that in this way the rheostat-arm is
always fully raised before the outside circuit
is opened. Ifence the operator, while main-
taining the outside cireuit fully closed, is en-
abled to hold the rheostat-arm at any posi-
tion and permit or cause it to move to any new
position in its arc of action for the purpose
of regulating the speed of the motor. While
thus under the control of the operator the
rheostat-arm R 1s alsoregulated by the dash-
pot S, whereby it is prevented from descend-
ing at more than a certain fixed speed, gov-
erned by the admission of the regulating
fluid through a suitable stop-cock. Said dash-
pot is also provided with a check-valve to ad-
mit of its free action in the operation of rais-
Ing the arm. There is also provided a small
retaining or cateh magnet @, in circuit with

e |

L

the starting-resistance, (or other circuit of
the motor,) as shown in Fig, 8, Sheet 2. The
function of this magnet is by its action upon
its armature Q' to release the catch holding
the rheostat-arm R. Thisis provided so that
the arm R cannot descend should the cur-
rent-supply be lacking. This enables the
operator to throw in his switch and wait for
the current-supply to be turned upon the
line, at which instant the magnet () releases
the arm IR and it descends, and the motor
starts normally. Were this provision not
made and the switch thrown in with the sup-
ply - current lacking, the arm R would de-
scend and cut out all the starting-resistance,
and thenshould thecurrent-supply be turned
on there would be ashort circuit through the
armature of the motor, which might result
disastrously.

T'he electrical connections of the device are
as follows: I'rom any suitable source of cur-
rent-supplyisconnecteda wire 1,which passes
to the contacts O and P, referring to Fig. 8.
Erom the other pole of the current-supply is
connected a wire 2, which passes to the con-
tacts O' and P’. Supposing the switeh to be
moved fo its upward position, the blades G
and II° engage the contacts O and O, respec-
tively, and the current, starting from wire 1,
passes through the contact O to the blade G,
thence to the finger G' and sleeve &, thence
through the segment G*, contact M, wire 3,
commutator-brush 4, armature 5, commuta-
tor-brush 6, wire 7, resistances S and 9, wire
10, contact M', segment II? sleeve H, finger
I, blade I3 contact O', and wire 2, thereby
completing the circuit for the armature.

The connection for the field, the switeh be-
ing in the same position, is through wire 1,
contact O, blade G?, finger G, sleeve G, brush
I, wire 11, through the fields 12, 13, 14, and
15, wire 16, brush J, sleeve H, finger H', blade
% contact O', and wire 2, thereby complet-
ing the circuit for the field.

Thereversedconneclionsareasfollows: The
switeh being down, starting with wire 1 the
current passes to contact I, to blade G2 to
inger G, sleeve G, segment G2, contact N,
wire 10, resistances 9 and 8, wire 7, commuta-
tor-brush 6, armature 5, commutator-brush
4, wire 3, contact N, segment H? sleeve H,
finger II', blade H2, contact P’, wire 24, con-
tact O, and wire 2, thereby completing the
armature-circuit., The field-circuit conneec-
tions are, starting with wire to contact P,
blade G°, finger G, sleeve G, brush 1, wire 11,
flelds 12,13, 14, and 15, wire 16, brush J, sleeve
H, finger H', blade H3, contact P’, wire 24,
through contact O', and wire 2, thereby com-
pleting the field-circuit. It is hereby noted

that the current while being in the same di-
rection in the field-winding as in the previous
case 1s reversed in direction in the armature-
winding, thereby reversing the direction of
rotation of the motor.

When the motor has a series winding, the
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wire 2 is omitted between point 17 and con-
tact O', and a wire (shown in dotted lines 18)
is connected with the wire 2 and runs to the
series of windings 19, 20, 21, and 22 to wire
23, to contact P’, and from thence the current
goes to the contact O’ through the wire 24.
The connections for theelectromagnet  are
preferably made from one of the coils in the
resistance, as shown by dotted lines 1n Iig.
3, although this magnet could be included in
the field-circuit or an independent shunt-¢ir-
cuit as well. | |

The segments G*and H? are of such length
that they are never out of eonnection with
one set or the other of the armature-contacts
Mand M' and N and N’, respectively, from
which it will be seen that there is always a
closed circuit including the shunt - field.
Therefore the segments G* and H* short-cir-
cuit the armature when the switeh 1s upon
center; butastheoperating-shaftapproaches
center the cam C has caused through 1ts ac-
tion upon the link K the rheostat-arm R to
be raised, thus inserting all or part of the
starting resistance in the armature-cirecuit.
IHence no injury can be done to the armature
or machinery, as there is no sudden stopping
like a dead short circuit would cause. Kur-
thermore, this short-circuiting of the arma-
ture with resistance inserted acts as a brake
tending to stop the motor.

It is by making the segments G* and II* of
sufficient length to bridge over the armature-
contacts M and N and M’ and N’, respec-
tively, as shown in Fig. 5, and by providing
means for inserting resistance in the armas-
ture-circuit when the switch 1s upon center
that T am enabled to accomplish the results
herein described.

In a switeh intended forreversing the con-
nections between the armature and field of a
motor it is necessary in order to always main-
tain the field in a closed circuit to short-cir-
cuit the armature and field terminals when
the switch is brought to center—thatis, at the
instant of reversal. Ihavedescribed one way
in which this may be done, and an alternative
form is shown in the connections of Fig. 12,
Sheet 3. Here instead of crossing the con-
nections of the armature the main current-
supply terminals and the field connections
are crossed. Since each armature-terminal
is thus always maintained in connection with
its respective sleeve 3 or I, better connec-
tion can be made with the armature for me-
chanical reasons. In this form one of the
segments G*° or H°, as the case may be, need
not necessarily bridge over its respective con-
tact-blades, but one segment must bridge the
shunt-contact and the other segment must be
sufficiently long to maintain contact with the
blades that it is leaving until the longer seg-
ment begins to bridge over, when the field-
contacts are short-circuited through 117 for
instance, as shown in the drawings.

el

found very desirable in the electric-motor
mechanism of elevators, although it is capa-
ble of use wherever it is desired to operate
and control an electric motor for any purpose
whatever. |

Having thus fully deseribed my invention,
I claim—

1. The combination with a source of cur-
rent-supply and an electric motor, of a re-
versing-switch composed of two simultane-
ously-moving contact portions interposed be-
tween the source of current-supply and the
motor, said switch being adapted to malke
electrical connection with the source of cur-
rent-supply and with both the armature and
field circuits of the motor, the parts making
contact with the field and armature circuits
being adapted to maintain said field and ar-
mature circuits always in connection with the
main body of the switeh, and means whereby
the starting-resistance is always inserted in
the armature-circuit immediately before the
switch breaks connection with the source of
current-supply. |

2. The combination with a source of cur-
rent-supply and an eleetric motor, of a re-
versing-switch composed of two simultane-
ously-moving contact portions interposed be-
tween the source of current-supply and the
motor, said switeh Dbeing adapted to make
electrical connection with the source of cur-
rent-supply and with both the armature and
field circuits of the motor, the parts making
contact with the field and armature circeuits
being adapted to maintain said field and ar-
mature circuits always in connection with the
main body of the switch, and thereby always
including the field of the motor in a closed
cirecuit,means whereby the starting-resistance
is always inserted in the armature-circult
immediately before the switch breaks con-
nection with the source of current-supply and

' means for automatically snapping said con-

tact portions into and out of connection with
said source of current-supply.

3. The combination with a source of cur-
rent-supply and an electric moter of a revers-
ing-switch interposed between the source of
current-supply and the motor, a portion of
said switch being adapted to make electrical
connection with the source of current-supply,
other portions being adapted to make elec-
trical connection with the armature and field
circuits and alwayvsmaintaining said circuits
in electrical connection with the main body
of the switch, whereby daring the instant of
reversal the armature and field terminals are
temporarily short-circuited,and means where-
by resistance is inserted in the armature-cir-
cuit whenever the switeh is brought to said
central or short-circuiting position, thus al-
ways keeping the fleld in a closed eircuit,
thereby preventing sparking and strain upon
the field insulation.

4, The combination with a source of cur-

The above-described mechanism will be I rent-supply and an electric motor of a revers-
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ing- switch interposed between the source of |

current-supply and the motor, a portion of
sald switch being adapted to make electrical

~connection with the source of current-supply.

other portions being adapted to make elec-
trical connection with the armature-cireuit,
and the field-circuit being in continuous elee-
trical contact with the main body of the
switch; said armature and field portions be-
ing adapted to short-circuit the armature-
terminals during the instant when the switeh
18 upon center, and means whereby resistance
is inserted in the armature-cireunit whenever
the switeh is brought to said central or short-
circuiting position, thus always keeping the
field in & closed circuit, thereby preventing

sparking and strain upon the field insulation.

2. I'he combination with a source of cur-
rent-supply and an electric motor of a revers-
ing-switch interposed between the source of
carrent-supply and the motor, a portion of
sald switeh being adapted to make electrical
connection with the source of current-supply,
other portions being adapted to make elec-
trical connection with the armature and field
circuits and always maintaining said circuits
in electrical connection with the main body
of the switch, whereby during the instant of
reversal the armature and field terminals are
temporarily short-circuited,thus alwayskeep-
ing the field in a closed cireuit, thereby pre-
venting sparking and strain upon the field
insulation,and means for automatically snap-

‘ping the contact portions of the switeh into

and out of connection with the source of cur-
rent-supply.

6. The combination with a source of cur-
rent-supply and an electric motor of a revers-
ing-switch interposed between the source of
current-supply and the motor, a portion of
sald switch being adapted to make electrical
connection with the source of current-supply,
other portions being adapted to make elec-
trical connection with the armatuare-cireuit,
and the field-cireuit being in continuous elee-
trical contact with the main body of the
switch; said armature portionsbeingadapted
to short-circnit the armature-terminals when
the switch is upon center, means whereby re-
sistance is inserted in the armature-cireuit
whenever the switch is brought to said cen-
tral or short-circuiting position, thus always
keeping the field in a closed cireuit, thereby
preventing sparking and strain upon the field
insulation, and means for antomatically snap-
ping the contact portions of the switeh into
and out of econnection with the source of cur-
rent-supply. |

7. The combination with a source of cur-
rent-supply and an electric motor, of aTevers-
ing-switeh interposed between the source of
current-supply and the motor, a portion of
sald switch being adapted to make electrical
connection with the source of current-supply,
other portions being adapted to make elec-
trical connection with the armature-circuit,

e

i3

and the field-circuit being in continuous elec-
trical contact with the main body of the
switch; said armature portions being adapted
to short-circuit the armature-terminals when
the switch is upon center, means whereby re-
sistance is inserted in the armature-circuit
whenever the switch is brought to said cen-
tral or short-circuiting position, snapping
mechanism consisting of a spring-tension arm
with high and low points thereon, and a col-
lar loose on the switch-operating shaft and
having lost-motion connection therewith and
provided with arms cooOperating with said
spring-tension arm and having lost-motion

connection with the contact portions of the

switch whereby the latter are thrown quickly
into and out of electrical connection to pre-
vent sparking. "

3. The combination with a source of cur-
rent-supply and an electric motor, of a revers-
ing-switeh interposed between the source of
current-supply and the motor, a portion of
sald switch being adapted to malke electrical
connection with the source of current-supply,
other portions being adapted to make eleec-
trical connection with the armature-cireuis,
and the field-circuit being in continuous elee-
trical contact with the main body of the
switeh; said armature portions being adapted
to short-circuit the armature-termminals when
the switeh is upon center, means whereby re-
sistance is inserted into the armature-cireuit
whenever the switch is brought to said cen-
tral or short-ecircuiting position, snapping
mechanism consisting of a spring-tension arm
with high and low points thereon, and a col-
lar loose on the switeh-operating shaft and
having lost-motion connection therewith and
provided with arms carrying rollers codper-
ating with said spring-tension arm and hav-
ing lost-motion connection with the contact
portions of the switch whereby the latter are
thrown quicklyinto and out of electrical con-
nection to prevent sparking.

J. In the electric-motor switeh mechanism,
the combination of a switeh-operating shaft,

electrical contact portions carried thereby, a

starting-resistance, an arm therefor controlled
by the operating-shaft, a magnet included in
a circuit controlled by the switeh, and an ar-
mature forsaid magnet provided with a cateh
engaging the resistance-arm, substantially as
described.

10. Intheelectric-motorswitch mechanisin,
the combination of a switch-operating shaft,
electrical contact portions carried thereby, a
starting-resistance, an arm therefor connected
by link mechanism and a cam with the oper-
ating-shaft, a magnet included in a cirenit
controlled by the switch, an armature for said
magnet provided with a catch engaging the
resistance-arm, and a dash-pot connected to
sald resistance-arm, and means forregulating
the movement of said resistance-arm, sub-
stantially as described.

11. Inthe electric-motor switch mechanism,
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the combination of a switch-operating shaft,
electrical contact portions carried thereby, a
starting-resistance,an arm therefor connected
by link mechanism and a cam with the oper-
ating-shaft, & magnet included in a circuit
controlled by the switch, an armature for said

magnet provided with a catech engaging the |

Gt

resistance-arm, and means for regulating the
movement of said resistance-arm, substan-
tially as described.
- OSCAR T, SIHEPARD, JR.
Witnesses: -
(EORGE S. BAILY,
CLAUDE PROCUNIAR.
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