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UNITED STATES

PaTENT OFFICE.

ANDREW M. COYLE, OF BALTIMORE, MARYLAND, ASSIGNOR TO THE STAND-
ARD SCREW ELEVATOR MANUFACTURING COMPANY, OF SAME PLACE.

ELECTRIC SWITCH.

SPECIFICATION forming part of Letters’Patent No. 493,485, dated March 14, 1893,
Application filed March 3, 1892, Serial No.423,600. (No model.)

To all whom it may concern:

Be it known that I, ANDREW M. COYLE, re-
residing at Baltimore, Maryland, have invent-
ed a new and useful Improvement in Electric

5 Switches, whichimprovementis fully set forth
in the following specification.

The present invention relates to electri-
cal switch mechanism designed for making,
breaking and reversing the connections of an

ro electro-motor withitssupply circuit. The ap-.

paratus is particularly contrived for use in

connection with electrically driven elevator

systems, in which the movable part of the

switch is actuated by a pull cord from the car
15 of the elevator.

The switch consists of a movable part or
slide carrying spring contacts or brushes,
adapted to make contact with a series of ter-
minal plates, to which are connected resist-

20 ances in such manner that, as the switch is
moved from its neutral position in either di-
rection, it first makes contaet between the
mainline and the motor through all the resist-
ances, and as it progresses cuts out the resist-

25 ances seriafin.

It frequently happensin operating switches
from the pull cord of an elevator, that the slid-
ing contact or brush is left in such position as
to produce an arc, which results in the burn-

30 ing out of the brushes. To avoid this I pro-
vide a retarding or stop mechanism which ar-
rests the switeh just before making the con-
taet to switeh in the motor; during which ar-
restthe pulling of the cord compressesaspring

35 untilthelatter accumulates sufficient foree to
overcome the opposition of the stop,and when
this occurs the switchis impelled with a quick
movement past thedividing line. This mech-
anism may be of various sorts, and the pre-

40 ferred construction willbe hereafter described
in detail.

The apparatus as a whole is specially con-
trived with a view to preventing injury to the
motor by abruptly throwing the current into

45 the armature coils while the motor is at rest,
or by a sudden reversalofits connections with
the main cirenit to reverse the direction of
travel of the car, elevator attendants being ac-
customed to make guick movements of their

sc controlling device. This object is effected
first by the arrangement of the resistances as

above indicated, secondly by the action of the
retarding mechanism, thirdly by giving to the
sliding switch a long path of movement, so
that the circuit changes effected thereby are g5
made deliberately; and finally by a dash-pot
arrangedin connection with one of thesheaves
over which the pull cord passes.

In the accompanying drawings which form
part of this specification, Figure I represents 6o
in front elevation a simple form of switch
mechanism constructed in accordance with
the invention, Fig. IT, a diagram illustrating
the electrical connections and cireuits; and
Fig. III is a detail view showing the arrange- 6
ment of the dash pot.

A represents the slide or movable part of
the switch or circuit changer. It is suitably
mounted and supported in a case or frame B,
so that by means of pull cords A’ A?it canbe 70
moved in either direction. The slide has on
each side, and insulated from each other, a
bent spring contact or brush o’ ¢ These
slide over, making electrical contact with, a
series of fixed contacts, as hereinafter de- 73
scribed. The direct conductor 4 and return
conductor 5 of the main supply circuit are
connected with the brushes o’ and «? respect-
ively. The actuating cords A’ A? are con-
nected respectively to opposite ends of a rod So
AB passing loosely through the body of the
slide, and around the rod A® at top and bot-
tom are helical springs A* A% so that the mo-
tion of the rod in eitherdirection with respect
to the slide is resisted by one of these springs. 85
On the face of the slide are two bell-crank
levers ¢’ (% each terminating in a hook or
tooth at one end, which hook is pressed by a
light spring ¢ beyond the body of the slide.
These levers constitute catches which when yo
engaged Dby one of the stops D D’ D? D2 will
check and arrest the slide. When this oc-
curs, the slide will remain stationary while a
continued pull on the cord A’ or A% will draw
rod A’ lengthwise of theslide gradually com- g5
pressing the spring A or A® as the case may
be. Rod A’hastwo cross pinsca® ! which pro-
ject through slots in the face of the slide, and
when the rod A%is drawn far enough in one
direction or the other, one of these pins will roo
strike the tail of lever C or (?, withdraw the
tooth thereof, and thus permit the slide to
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explained by reference to Fig. IL

advance. Assoon as the eatch is withdrawn,
the energy of the compressed spring will
throw the slide forward for a considerable dis-
tance,and these catches and stops being prop-
erly arranged, it is obviousthat the slide can-
not under any circumstances come to rest at
such points as would cause the current to
form an are. .

The stops D D’ and D? D? are arranged in
pairs as shown, and are curved on one gide so
that they engage the tooth of the adjacent
catch, when the slide is moving in one direc-
tion, and simply push the catch back against
the pressure of springe¢, when theslide moves
in the other direction.

The contact plates before referred to, and
the electrical connectionsthereof, will be best
On the
right of the slideway beginning at the top are
seven separate plates B’ to E7 inclusive, and
opposite these is a single strip F,whose length
equals the combined lengths of the opposite
series of plates. Atthe lower end of theslide-
way are seven plates G’ to G7 inclusive, cor-
responding to the series E’ &e., but placed on
the left of the slideway. Opposite these is a
long strip H, ecorresponding to strip F. Plate

E’ is connected by wire 11, with the corre- |

sponding plate G’. E?issimilarly connected
by wire 12 with G? and so on throughout the
series. The long strip Fis connected by wire
18 with strip H. From wire 11 a wire 19 leads
to one pole of the motor I, and from wire 18 a
wire 20 leads to the other pole of the motor.
Between the upper and lower series of strips
or plates, are the strips K K’ which have no
electrical connections. Consequently when
the brushes connected with the slide are in
contact with these strips, the motor will be
disconnected. The short plates are the ter-
minals of the resistances L L? &e. of which six
are shown; but obviously the number of re-
sistances, and consequently the number of
terminal plates, counld be increased or dimin-
ished as may be desirable for the objeet in
view.

For the purpose of explaining the circuit
connections, let it be supposed that the op-
erator has drawn the slide upward from the
intermediate or neutral position, until its

‘brush ¢’ makescontact with plate E7, its oppo-

site brush a*being in contact with plate F. In
this position the circuit may be traced from
main wire 4, to brush o/, plate E7, wire 17
plate G7, wire 21, resistance I’ wire 22, re-
sistance L7 and so on through the whole se-
ries of resistances and their connecting wires
to plate G’. Thence the cireunit proceeds by
wires 11 and 19 to the motor I, returning by
wire 20, wire 18, strip or plate F, brush ¢?
of slide A and return conductor 5. Conse-

quently at the first motion of slide A to start
the motor the current passes through the
whole series of resistances, and by following
the circuit connections, as shown on the draw-
ings, it will be clearly seen that as the slide
continues its upward movement the resist-
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ances are cut out, one by one, until the brush
o’ rests on terminal plate; E’, which directly
connects with the motor, shutting out all the
resistances. Conversely,if theslidebe moved
downward from the neutral position, it will
at first connect the motor in circuit through
all the vesistances; but in this case the con-
nection of the motor with the supply-circuit
will be reversed, for the reason that the re-
sistance terminal plates G’ G* &e. are on the
opposite side of the slideway from the corre-
sponding plates B’ E? &e.

The retarding stops D’ D? are placed near
the line of separation between the neutral
strips K K’ and the upper series of terminal
plates, while the stops D? D? are placed near
the line of separation between these neutral
strips and the lower terminal plates. They
act, as already explained,sothatin whatever
direction theslide is moved, it is checked as
it approaches these lines of separation, and
held while energy is being stored up in one
of the springs A* or A’ sufficient to carry the
brushes or contacts entirely over the line of
separation, and prevent their coming to rest
in such proximity to the plates E” F or G H
as would cause the formation of an arec.

It will be observed that, when the motor is
running atfull speed in one direction, to cause
its reverse movement at full speed the slide
must travel from one end of the slideway to
the other; and inoreover that in this movement
it will be twice arrested by the retarding de-
vices. These provisions are found to act effi-
ciently as a means to prevent damage to the
motor by abruptreversal of its circuit connec-
tions. This result is further insured by the
arrangement shown in Fig. III, in which M
represents one of the sleeves under which the
pull-cord A? passes on its way to the slide A.
On the axis of this sleeve is a pinion N which
engages a toothed rack O formed in the piston
rod of the dash pot P, the piston Q has a small
aperture ¢ through which the fluid (liguid or
air) passes as the piston moves up and down.
This arrangement prevents anysudden move-
ment being given to the slide.

Having now fully described my said inven-
tion, what I claim, and desire to secure by Let-
ters Patent, is—

1. In combination with an electric motor,
switch mechanism for making, breaking and
reversing the circuit connections thereof,such
mechanism comprising a slideway having on
one side contact plates connected through re-
sistances with one pole of the motor and op-
posite these a single plate connected with the
other pole, a second series of plates electri-
cally connected with said resistances but ar-
ranged on the opposite side of the slideway
from the first series,a complementary single
contact plate opposite the second series, and
& slide carrying brushes adapted to make con-
tact with said plates, said brushes being con-
nected respectively with the direct and return
wire of the supply-circuit, substantially as de-
seribed.
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2. An electricswiteh mechanism comprising
in combination, a slide carrying brushes con-
nected respectively with the two conductors
of the supply or main circuit, a slideway in
which said slide is adapted to move, a series
of resistances, a series of terminal plates in
said slideway with which said resistances are
electrically connected, a second series of ter-
minal plates arranged in said slideway on the
side opposite to the first and connected each
with one of the first series, the two series be-
ingseparated by aspace of greaterlength than
said slide, so that as said slide is moved from
its intermediate position in either direction it
completes the main cireuit first through all
the resistances and cuts these out one by one

‘as it approaches the extremity of its path,

substantially as deseribed.

3. Inanelectric switch mechanism, the com-
bination with an electriceireuit, of a movable
part or slide ecarrying contact springs or
brushes, and fixed contact plates for com-
pleting said cireuit through said springs or
brushes, a stop or detent in the path of said
slide, a catch carried by thelatterand engaged
by said stop when the slide approaches the

end of one of said plates, a spring through
which the power to move said slide is applied,
and means for disengaging said catch from
said stop when said spring is compressed to
& certain degree, substantially as deseribed.

4. Inanelectricswitch mechanism the com-
bination of theslide carrying brushes for mak-
ing contact with fixed terminal plates, a cord
for drawing said slide in either direction,
springs through which the pull of said cord
is transmitted to said slide, stops on opposite
sides of said slideway and adjacent to the
ends of said contact plates, catches, one on
each side of said slide and adapted to be en-
gaged by said stops,and pins acting to disen-
gage said catches and release the slide, so that
the latterreceives an impulse from the energy
stored in one of thesprings during the period
of arrest, substantially as described.

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses.

ANDREW M. COYLE.

Witnesses:
NELSON Hiss,
CHARLES W. FOWLER.
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