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UNTTED STATES PATENT OFFICE.
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SPECIFICATION forming part of Letters Patent No. 603,665, dated May 10, 1898,
Application filed April 24, 1897, Serial No, 633,781, (o model.)

To all whom it may concern: | tions, as well as having them in a more con-
Beit known thatl, AUGUST SUNDT, acitizen | venient position for inspection and care after
of the United States, residing in the city, | being placed in operation.
county, and state of New York, haveinvented Other features of my invention consist, 53
5 certain new and useful Improvementg in Con- | generally stated, in providing reversing-
trol Appm"atus for Klevators, of which the | switches and relays which are operated di-
following is a specification. rectly by the motive power, and these oper-
My 1nve11t1011 relates to control apparatus | ations are controlled by simple electrical de-
for elevators; and it has for its object, gen- | vices on the car and on the landings requir- 6o
1o erally stated, to provide control apparatus | ing little wiring and a small amount of cur-
whereby the elevator may be automatically | rent, thereby saving expense and avoiding
operated either from the car or from any land- | danger to the apparatus or persons operating
ing in the elevator-shaft, so that the car will | thesame. The control device isso constructed
move upward or downward accor ding to the | and arranged thatitis practically a non-inter- 65
15 position which it occupies and automatwally ference locking device operated by the mo-
come to a stop at the landing correbpm]dmﬂ tive power and not from the car or landings,
with the control device Opemted, and this is | and is therefore simple, compact, and con-
accomplished in the manner and by means | veniently located in a single place instead of
constructed and arranged substantially as | being distributed up and down the shaft. 70
20 more particularly hereinafter set forth; and Fuarther features of the invention relate to
the Invention consists in the features of con- | different parts and combinations of devices
struction and arrangement having the mode | which conduce more or less to the smooth
of operation substantlally as heremafter more | running of the elevator, making the opera-
particularly pointed out. tions exceedingly simple, as well as providing 75
25 In the accompanying drawings, Figure 1is | a satisfactory safety operating mechanism,
a diagrammatic view 1111151:1*&13111(?1' the several | and these features will appear more fully
electﬂe circuits and means by which the move- | hereinafter in pointing out the construction
ments of the elevator-car can be controlled | and arrangement of the parts necessary to
through said circuits either from the car or | carry out my invention as illustrated in the 8o
3o from the landings in the eclevator - shaft. accompanying drawings.
Fig. 2 is an enlarﬂed plan view of the relays In the drawings I have ilustrated, prinei-
and 1'evels1nfr-sxv1tehes and sectional view of | pally diag mmmatwaﬂy but with sufficient
the meehamcal devices for controlling the lat- erueturaJl features to enable those skilled in
ter, and Kig. 3 is a side elevation of one of | the art to make and use my invention, one 8z
35 the fra,mes opemtmn the reversing-switch | form or embodiment of my invention show-
and setting the relay mechanism. ing its general mode of operation, and while
IIeretofore 1t has been proposed to operate | I shall describe my invention in connection
clevators from the car or from the various | with this construetion it will be understood
landings, so that the car will move to any par- | that the invention is not limited to this par- go
42 ‘chular landmw and be automatically stopped | ticular construction or arrangement of parts
by operating meehamsm either on the car | and that the elements of construction may
~or at the landing; but heretofore this has re- | be varied to meet the exigencies of any par-
quired the use of considerable mechanism at | ticular case. Moreover, while I have shown
~each floor—such, for instance, as reversing- | my invention in connection with an electric o
45 switches, ma,nnets and the like—and the con- | motor for operating an elevator, it will be
“struction and opemtlon of theparts have been | understood that other motors may be used,
comparalively complicated, while in my ar- | they being operated and controlled in well-
rangement the operating devices are concen- | known ways, and while I have illustrated
tra,ted so that they can belocated in a single | the details of .construction of some of the de- 100
50 pOSlthIl thereby saving largely in the ex- | vices referred to these details may be varied
pense of erecting and estabhshmn connec- | and other constructions substituted which
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will carry out the general principles of my
invention.

In the drawings, A represents an elevator

car or cage, while A’ A® A3, for instance, rep-
resent different floors in the well of the ele-
vator. The motive power for operating the
cage in this instance 1s shown as an electric
engine B, comprising the field-magnets B,
the armature I3*, connected directly fto the
shaft B¥, which shaft in the present instance

-is provided with suitable connections, as a

worm-gear BB% the worm-wheel B° of which
(shown in Fig. 2) is on a shaft C’, carrying
the winding-drum C¢, to which is connected
the hoisting-cable C. Inthisinstancel have
shown connected with the motor a brake de-
vice B35 controlling the shaft I3° and con-
trolled by an electromagnet I3Y, and I have
also shown asafetycut-outand resistance de-
vice BS, arranged in the armature-circuit of
the motor and operated by a magnet BY; but
these devices are not of my present inven-
tion, and they may be used alone or in con-
nection with other appliances ordinarily used
in operating and controlling electric motors

1n connection with elevators.
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Connected to be operated by the motor and
in the present instance connected directly to
the shaft C' of the winding-drum is a screw-
shaft D, which rotates with the shaft, and
mounted on this screw-shaftis a traveling nut
E, which 1s arranged so as to move along the
screw-shaft in opposite directions and 1s pre-
vented from rotating therewith by any suit-
able mechanism—as, for instance, the guide-
rods ', which slide through a bracket E-?.

Mounted on the traveling nut E is a collar
F', which is loose to rotate on the nut and i1s
provided with an arm I, in this instance
carrying a friction-roller f at its extremitly.
This collar, while traveling with the nut E, is
caused to rotate with the shaft D, and while
any suitable means may be provided t> ac-
complish this result I have shown a groove ¢
in the shaft D and a pin /' in the collar en-
coaoing the groove, and the collar 1s provided

‘with a set-screw 7%, which enters a groove ¢

in thenutandretainsthe parts together,while
permitting their ready separation.

Arranged along the shaft D at proper inter-
vals and of a number corresponding to the
numbeyr of floors or stations are the frames G,
and these are shown in the form of rings (best
illustratedin I'ig. 3) mounted on suitable sup-
ports and having engaging devices adapted
to cofperate with the arm It of the collar I¥,
and while various means may be provided [
have indicated a simple and elfective struc-
ture in the drawings. In this instance the
annular frame G is shown as being hollow at
¢, having a slot ¢’ on one side, in which is set
a stud G, which can readily be adjusted at
any desired position around the ring. Mount-
ed on this stud is a bifurcated arm G-, having
the extensions g*® ¢® projecting toward the
center of the ring, and connected to the arm

T

the rocking lever G°, and this is connected
directly to the shifting rod II. These parts
are so arranged that when the arm I, trav-
eling along the shaft D, passes through one
of the rings G its friction-pulley /' comes in
contact with either one or the other of the
extensions ¢? or ¢g® on the arm G, rocking the

‘same in one or the other direction, and this,

through the medium of the cord or strap ¢,
operates the rocking lever G° and positively
moves the shifting rod I in one direction or
the other. This shifting rod is connected at
one end with one of the circuit-reversing le-
vers, as I, and at the other end with one of
the shifters or pull-offs J, which latter are
adapted and arranged to control the move-
ments of the armatures K K', &c., of the re-
lays L I/, as well as to pull off the armature
and break the circuitin a manner hereinafter
described. These pull-offs are shown in the
present instance in the form of sectors piv-
oted at j and having an enlargement 7', coop-
erating with a pin or stud & on an extension
of the armature-lever K.

Connected with the relays or their arma-
tures is some interlocking device which is ar-
ranged so that when one of the armature-le-
vers is closed to complete the circuit, as here-
inafter described, all the other armature-le-
vers of the relays are locked or held from op-
eration, if perchance an attempt should be
made to operate the mechanism by any per-
son other than the one who first had control
of the apparatus, and while many and vari-
ous locking devices may be used L have shown
an exceedingly simple and elfective one, con-
sisting, essentially, of a flexible cord or chain
M, one end of which is secured, as atm, while
the other end m' is movable and preferably
under the stress of a spring m=, the extent of
movement of the end m’ being controlled by
a stop m°. T'his cord or chain M is arranged
in juxtaposition to all of the armature-levers
I of the relays, and I have shown studs or
stops m! and studs £’ on the armature-levers,
with the cord or chain passing between these
in such a manner that when one of the arma-
ture-levers K is atfracted by its magnet L
the slack of the cord or chain is taken up,
preventing the armatures on the other relays
operating until the first armature 1s released,
thereby forming a lock which will permit only
one of the armatures to be operated to close
the circuit at any one time. The relays are
shown in the present instance as being doubly
wound, and that is the preferred arrangement
in that it enables me to use a small current
for primarily operating the relays, and then
when the circuit is closed by the relay to re-
tain it closed by the main or motor circ¢uit;
but it is understood that any other equiva-
lent arrangement of relays and circuits may
be substituted for that shown.

Having now described the construction of
the mechanical parts of the device, I will de-
scribe the arrangement of eircuits illustrated

G*is a cord orstrap g% which is connected to | in the accompanying drawings whereby the
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apparatus is operated and explain the general

mode of operation.

As above indicated, one of the objects of
my invention 1s to provide an arrangement
requiring as little wiring as possible and to
simplify the circuits, both those controlling
the relays and those operating the other parts
of the device, as well as 0o use a low current
in connection with the elevator-car and on
the different floors, and I have shown a bat-
tery O as furnishing a means of current for
controlling the relays and thereby the oper-
ative mechanism of the elevator.

In the present instance 1 have illustrated
my device as applied in connection with three
separate floors, and it will be understood that
there may be any number of floors, and pref-
erably there are also devices in the elevator-
car corresponding to the number of ficors, SO
that the car can be operated either from in-
side the car or from any floor.

Tracing the circuits of the battery O, there
isa conductor 1, leading to push-buttons P on
the car and connected with each one, and
there is a branch leading to the push-buttons
P’ 7? P3, &c., on the floors. Also connected
with the push-buttons P, both in the car and
on the floor, is a conductor 2, leading to the
magnet L°of one of the relays, and from there
by a return-wire 6 to the battery, and con-
nected to the push-buttons PP?and P?, respec-
tively, both on the car and on the floors, are
the conductors 3 4, which respectively lead to
the magnets L' and L of the respective relays
and back by the common return 6 to the bat-
tery. It will thus be seen that if any one of
the push-buttons, either on the car or the
floor, is operated to close the circult the mag-
net of the corresponding relay is energized
and attractsits armature. Thereisalsoshown
on the ear a push-button P4, connected with
the conductor 1, and ::'lenﬂed in connection
with the button is a Gonductor 5, leading to
a magnet N of the circuit-breaker or stop de-
vice, the armature N’ of which is arranged in
the main circuit so as to break the same when
the push-button P* is operated, it being un-
derstood that thisarmature is held 1n its nor-
mal position to close the main circuit under
ordinary conditions, but furnishes an emer-
cency stop on the car, so that the elevator
may be stopped atany instant and 1in any po-
sition desired. It will thus be seen that the
wiring in connection with the caris very sim-
ple, involving only a conductor leading from
the battery and a return from each push-but-
ton leading to a relay or other magnet and
back 1o the battery. |

The main or leading wires flllI]lS].llllO the
current are 1"epresented at10and 11,and thor
is an ordinary circuit-breaking switch » 1n
the main line, and the circuit may be traced
through the conductor 10, by the conductor
12, to the safety cut-out and resistance de-
vice, thence to the armature B° of the motor,
and thence to the return-cireuit 11. In this
arrangement I have chosen to reverse the mo-

‘ment forreversing the motor

tor by reversing the circuit of the field-mag-
nets, leaving the circuit through the arma-
turecontinuous; butitiswell understood that
I may reverse the circuit of the armature,
leaving the circuit through the field-magnets
continuous, or any other well-known arrange-
may be adopted.
Leading from the main conductor 10 is &
branch conductor13, and branching from this
are the conductors 14 15 16, each terminating

in its respective contact- pla,te 171319, 1n the~

present instance mounted on the base of the
relay-magnet. ‘I'he return main circulit-con-
ductor 11 is also provided with branches 20
21 22, respectively connected with terminals
23 24 25, also mounted in the present instance
on the relay-magnets.

Mounted on the armature-levers X K', &e.,
are respectively the pairs of contacts 2 27
28 29 30 31, which are insulated from each
othel, and these are connected by conductors

33 84 35 386 37 with the opposite ends of
the 1*eversmg—levers 1 7' 7%, these ends being
insulated from each other, as indicated. Ar-
ranged in connection with said reversing-le-

3
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versare the contacts 3839404142 4544454647

48 49, and these are connected to the common

conductors 50 51, leading through the safety
break-switeh N’ to the field-magnets I3’ of the
motor. DBranching from the conductors 50
and 51 is a conductor 53, leading through the
magnet BY of the safety cut-out and resist-
ance device B®, and also branching from the
same conductors is a conductor 54, leading
to the magnet B of the brake device.
Assuming the parts to be in the position
indicated in the drawings, with the elevator
going up, and assuming that either one of
the push-buttons I’° on the car or on the plat-
form has been pressed, the magnet 1. of the
relay has been energized, and the armature IS
moved to close the circuit through the ter-
mnmls 17,23,26,and 27,and to operate the lock-
ng demcej so as to prevent any of the arma-
tures of the other relays being operated, the
working circuit may then betraced as follows:
from the conductors 10 and 13, through the
branch 14, to the contact 17, thence to the con-
tact27,throungh one of the coilsof themagnet L,
thenee by eonductm 510 the 1eversmn-lever
I, to the contact 39, to conduector 50, thence
through the ﬁeld-ma.gnets, back through the
conductor 51 to the contaet 33, reversing-le-
ver I, conductor 32, contacts 26 and 2 23, con-
duector 20, to conductor 11, and out, thereby
energizing the motor to operate in a suitable
direction to wind the drum to elevate the car,
and at the same time the working circuit en-
ergizes the magnet 1, of the relay, so as toin-
sure its armature being held in the position
indicated as long as the circuit is closed.
When the elevator-car reaches its proper po-
sition at the third floor, the traveling nut K

has moved along the serew D in the direction
indicated until the arm ¥’ has passed within
the frame G and has come 1n contact with
| the extension ¢° and shifted the rocking le-
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ver G° to move the shifting rod H, and there-
by the pull-off J, to the position indicated in
dotted lines. WVhlIe this is being done, the
enlargement 7' of the pull-off has come in
contact with the stop /& and forecibly moved
the armature-lever K, breaking the circuit of
1ts contacts, and the circuit being also broken
through the magnet B’ the brake is operated
to quickly stop the motor and hence the car,
and the parts remain in this position until
another one of the push-buttons has been
operated. Suppose now a person on the first
floor desires to use the car. Ile presses the
button I’ on that floor, energizing the magnet
L, attracting its arm ature K2 : “and closmn
the main en*cmt through the contacts con-
nected therewith. It w1ll be seen that the
pull-off J° is in position to permit its arma-
ture to be operated as well as the locking de-
vice M, and when this armature is opemted
1t takes up the slack of the locking device
and prevents the movement of any of the
other armatures.

It will be seen that the circuit-reversing le-
ver I?is in a position to change the dlre(,tmn
of the circuit through the conta,ets 50 and 51,
thereby reversing Lhe current through the
field-magnets of the motor, causing 1t to op-
erate 1n an opposite direction flom what it
did betore, thereby lowering the car and mov-
ing the tmvelmﬂ nutb in a d11 ectlon opposite
from that of Lhe arrow. As this thus moves
the mm I comes in contact with the exten-
sions ¢? on the various frames G, operating
the pull-offs and reversing-levers I' and set-
ting them in position to 010,56 the cireuit in
the opposite direction through the motor. It
will thus be seen that as the car passes any

Jlanding in one direction it automatically sets

the reversing-lever and pull-off in position to
close the circuit In a proper direction to move
the elevator in the direction contrary to which
it 1S traveling, so that no matter what may
be its posmon 011 pressing any button on any
floor or the button in the car corresponding
thereto the parts are in position to automat-
1cally close the circuit to operate the mech-
anism to bring the car to the desired floor,
and when i1t reaches that floor the circuit is
automatically broken, stopping the carin the
cesired position.

FFrom this general description the mode of
operation will be clearly understood and the
advantages of my invention will be perceived
by those skilled in the art. It will be seen
that I provide a non-interference locking de-
vice which 1s operated on the closing of one
of the push-buttons and prevents any possible
interference with the movements of the car
after it is once started, and when the car
reaches the desired position the non-interfer-
ing locking device is operated from the motor
by the pull-off, the reversing-levers and other
pull-offs being set in proper position to cause
the car to travel to any other landing the
push-button of which is operated. DMoreover,

all this apparatus is located, preferably, in |

conjunction with the motor and may be a
part of the same base, although, of course, it

1s understood that the various parts of the
mechanism may be located in another part
of the building and operated through suitable
transmission mechanism, if desired; but in
each case the arrangement of moving parts
within the well is avoided and the working
circulit is entirely disconnected from the car,
the floors, or the conductors leading thereto.
The mechanism is exceedingly simple and not
liable to get out of order, being positive in
1ts action and may be duplicated for anynuni-
ber of floors desired without undue extension
and complication of parts. All of the oper-
ations are automatie, positive, and safe.

What I claim is—

1. In an elevator control device, the com-
bination with the motor and working circuit
therefor, of local circuits operated from the
car or floor, and a non-interfering locking de-
vice operated by a local circuit and released
by the motor, substantially as described.

2. In an elevator control device, the com-
bination with the motor and working circuit
therefor, of local circuits operated from the
car or floor, relays in said circuits, and a non-
interfering device operated by a relay in a
local circuit and released by the motor, sub-
stantially as described.

5. In an elevator control device, the com-
bination with a motor and working circuits
therefor, of local circuits including relays, a
non-interfering locking device operated by
the armatures of the relays, and pull-off de-
viees for the locking devices operated by the
motor, substantially as described.

4. In an elevator control device, the com-
bination with a motor and working circuits,
of local circuitsincluding relays, a non-inter-
fering locking device, pull-offs, and reversing
devices, the pull-offs and reversing devices
being operated by the motor, substantially
as desecribed.

5. In an elevator control device, the com-
bination with the motor and working circuits
therefor, of reversing devices for the motor,
and a non-interfering locking device, the lat-
ter being released and the reversing devices
being set by the motor, substantially as de-
scribed.

6. In an elevator control device, the com-
bination with the motor, of reversing devices,
non-interfering locking deviees, relays and
local circuits operated from the car or floor,
a stop or cut-out, and connections for oper-
ating it from the car, substantially as de-
scribed.

7. In an elevator control device, the com-
bination with the motor, of a direct arma-
ture-circuit therefor, a reversing field-magnet
circult therefor, reversing-levers controlling
sald ecircuit, and mechanism for operating
sald reversing-levers connected with the mo-
tor, substantially as described.

S. In an elevator control deviee, the com-
bination with the motor, reversing devices,
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and non-interfering locking devices,of a trav-
eling device connected to be operated by the
motor and arranged to operate the reversing
devices and locking devices in succession,
substantially as deseribed.

9. In an elevator control device, the com-
bination with the motor, reversing devices,
and non-interfering locking devices,of a trav-
eling device eonneeted to be opemted by the
motor and connections between the respec-
tive reversing devices and locking devices
whereby they are operated together to set the
parts in position to permit the elevator mov-
ing up or down from any prior position, sub-
stantially as described.

10. In an elevator conirol device, the com-
bination with the motor and main circuit for
operating the motor, of non-interfering lock-
ing devices, relays, and local circuits con-
nected with the relays and arranged so that
when the relay is operated by the local cir-

cult the main circuit is completed through

the relay, substantially as deseribed.

11. In an elevator control device, the com-
bination with the motor and main circuit
therefor, of relays and local circuits therefor
the armatures of the relays being connected
to the main circuit for closing the same, and
non-interfering locking devices connected
with the armatures to prevent the operation
of more than one at a time, substantially as
described. -

12. In an elevator control device, the com-
bination with the motor and main circuit
therefor, relays and local circuits therefor, of
armatures for the relays arranged to close the
main circuit, and pull-off devices connected
with the armatures for breaking the main cir-
cult, substantially as descrlbed
13. In an elevator control device, the com-
bination with the motor and main circuit
therefor, relays and local circuits therefor, of
armatures for closing the main circuit, non-
interfering locking devices for the armatures,
and pull-off devices for breaking the main
circuit, substantially as described.

14. In an elevator control device, the com-
bination with the motor and main circuit
therefor, relays and local circuits therefor, of
armatures for the relays for closing the main
circult, pull-oif devices for breaking the main
c11"'0111t 1eve1*smﬁ switches connected with
the pull— devmes and means for operating

the same from the motor substantially as de-
scribed.

15. In an elevator control device, the COm-
bination with the motor and main circuit
therefor, relays and local circuits therefor,
of means for closing the main circuit, non- :

L

interfering locking devices thereior, pull-o
devices, reversing-switches, and means for
operating the same connected with the motor,
substantially as described.

16. In an elevator control device, the com-
bination with the motor and main circuit
therefor and velays and local circuits there-
for, of means controlied by the relays for clos-
ing the main circuit, and a non-interfering
locking device consisting of a band and stops
therefor, substantially as deseribed.

17. In an elevator control device, the com-
bination with the main-circuit-closing devices,
of a flexible band and stops therefor, and
stops on the circuit-closing devices arranged
so that when one of said circuit-closing de-
vices 1s operated none of the others can be
operated, substantially as described.

18. In an elevator control device, the com-
bination with the main-circuit-closing devices,
of a flexible band and stop devices there-
for arranged to permit the operation of but
one of the circuit-closing devices at a time,
and pull-off devices arranged to operate the
circuit-closing devices, substantially as de-
seribed.

19. In an elevator control device, the com-
bination with the motor and circuits therefor,
ol reversing-levers, a screw connected to be
operated by the motor, a traveling nut on the
screw, and connections whereby the nut op-
erates the reversing-levers, substantially as
described.

20. In an elevator control device, the com-
bination with the motor and ¢ireuits therefor,
of reversing-levers, a screw operated by the
motor, & traveling nut on the serew, shifting
rods, and connections between the nut and
shifting rods whereby the reversing-levers
are operated, substantially as described.

21. In an elevator control device, the com-
bination with the motor and main circult
therefor, of relays and local circuits therefor,
armatures connected toclose the main circeuit,
non-interfering locking devices connected
with the armatures, pull-offs for operating
the armatures to break the eircuit, cireuit-
reversing levers, a screw operated by the mo-
tor, a nut traveling on the screw, and connec-
tions between the screw and reversing-levers
and pull-offs, substantially as described.

In testlmony whereof I have signed my

name to this specification in the presence of
two subscribing witnesses.

AUGUST SUNDT.

Witnesses:
J. FRED LOCKWOOD,
R, C. BMITH.
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