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S‘EE@IFICATIOI\I formmg* 10&% of Letiers Patent No. 694 158, da,ted February 2393, 1902

Bpp"lcatwn filed April 30, 1901, Serial No. 58,189,
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To all whom it may concern:

‘Be it known that I, BENJAMIN N. JONES, a

citizen of the United States, and a resident of

- Kast Orange, county of Hssex, State of New
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~ the figures 1, 2, 3, and 4 (see Fig. 3) and the
push- buttons in the car by 1',2,3',and 4.

35

Jersey, have invented certain newand useful
Improvementsin Automatic Control Systems

for Klevators, of whwh the followmrf 18 a Speci-
fication.

It is the ob;jeet of m3 mventmn to plowde_
an automatic device electrically controlled
by which an elevator may be called to any

landing by simply pressing a button and by
which it may be sent to any landing by press-

ing the corresponding button Wlthm the car

and by which when the cireuit is closed

through one floor- relay the other push-but-
ton circuits are positively locked in the 1 mop-
erative position.

In the drawings forming part ot this speci-
fication, Figure 13 IS an illustration of parts of
my 1mp10ved control arranged on a switch-
board. TFig. 2 is a detail of the automatic
locking devme for the floor-relays.

ment of the system.

A push-button circuit is established for each
floor and one corresponding to each floor in
the ear, and the wiring is such that either of |
these buttons eouespondmﬂ' to a certain floor.

will operate the ecorresponding floor-relay.
The landing push-buttons are represented by

The floor-relays are represented by a', a2, a?,
and a.

magnet or solenoid, to the lower end of the
core of which is attached the contact-piece A’,

- which when engaging the contacts B’ will
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close the control-circuit. The circuit being
established through the relay, the core will be
drawn up unftil the contact is made, as will be
readily observed. As has been stated when

this contact has been made the control-cir-

cuit is established. In thiscircuit is a mag-

net or solenoid C, which operates a mechan-

ical locking devwe, which will lock the core
of the floor-relay in use in the operative posi-
tion and all the others in the inoperative posi-
tion. This mechanism consists of a bar C?,

*r'o attached to the ecore C' of the magnet C. To

the bar C* is attached one end of 2 spring C3,

‘the other end being attached to the switch-

cuit.

| cores the cireunit makers and breakers E and
Fig.5isa | E'in a manner well known in the art.

wiring dlaglam showing the general a,manﬂ*e—' |

‘T'hese relays consistof an 01d1nary'

board. At the upper end of the bar C*is an- -

other bar C4
series of notches C°, which in the normal po-

sition of the parts will permit the passage of

pins C® on the cores of the floor-relays. It
will be seen, therefore, that if the circuit is
closed through any relay the core of that re-
lay will be drawn up, the pin C’ passing
through the noteh in the bar Ct. At the same

time C? will become magnetized, the control-

circuit being closed, and the core will be
drawn to the l‘lﬂ‘ht (looking at F'ig. 3,) carry-
ing with it the bar C4, the notches in which
are now in such pOSlthH that the cores of the

The bar C* is provided with a.
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other relays caunnot be raised, but are posi-

tively locked in the inoperative position,
while the one raised wﬂl be locked in that
pt}smon -

In the control-civcuit are dwectlnﬂ'-maﬂnet%
D for the up circuit, and D’ for the down cir-
These maﬂnets operate through their

In the
same circuit and in series with these magnets

| is a circuit-breaker relay I, the core of whlch

when drawn up by the closmg of the control-
circuit will make contacts, as herema,ftm de-
scribed. |

A main resistance-regulating arm or con-
trolling device is provided, which 1in its nor-

mal position throws in the full resistance, but

which upon being moved gradually cuts-out

the resistance until the arm reaches the point
“where all resistance is cut out.
ance-regulating arm is indicated at G and is
It is operated by the

This resist-

of an ordinary type.
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accelerating-mmagnet G',which when energized

will swing the resmtance regulating arm by
drawing up the core, as is clemly evident
from the drawing. In the circuit through
this acceleratin fr-ma,frnet is a switch D3, which

i will be operated by a pin D*striking one arm

of the switch when the resistance- 1eﬂ‘ulat1nn'
arm has reached the point where all the ac-
celerating resistance is cut out. The effect
of this will be that at such time the acceler-
ating-magnet will be demagnetized and the
resistance-regu_lating arm free to return toits

normal-position were not means provided for

refaining it in its position. Themeans I pro-

vide consistin a latch D3, pivoted to the board
| and- so arranged that when the resistance-
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regulating arm 1s in the above-described po- | nated by S, Fig. 3.

sition 1t will catech and hold the same, the
latch being normally free to swing by its own
weight or by the force of a spring, if desired.
The circuit-breaker relay I is immediately
above thig latch, and when the elevator is in
operation the core of this relay is raised, thus
allowing the latch to hang in such position as
to catch and hold the resistance-regulating
arm. When, however, the controlling-circuit
1s broken, the core of the circuit-breaker re-
lay will fall, strike the lateh, and automatiec-
ally release the same, thus allowing the re-
sistance-regulating arm to move back to its
normal position,which it will do by the weight
of the core to which it is connected. The re-
sistance-regulating arm in its normal posi-
tion—that is, when the elevator is stopped—
is against two eontact-pins 5 and 7', the for-
mer of which is in the push-button cireuit
and the latter of which is in the controlling-
cireuit, as will hereinaftier be more fully de-
scribed. It will be seen, therefore, that as
the resistance-regulating arm starts to move
each of these circuits will be broken.
be seen that as the locking-magnet, the di-
recting-magnet, and the circuit-breaker relay
are all in series such motion of the resistance-
regulating arm would immediately break the
control-circuit, thus preventing the elevator

from moving were not means provided to

- maintain the control-circuit; but as the clos-
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ing of the control-circuit operates the circuit-
breaker relay I and raises the core thereof it
establishes a circuiv through the contacts m
m', s0 that the control-circuit will remain
closed even though the resistance-regulating
arm moves away from the contact 5. This

operation will be hereinafter described at

greater length. The object of breaking the
circuit at 7 and 7' is that when the resistance-
regulating arm has once started to move and
the elevator for any reason has subsequently

stopped the control-circuit and push-button

circulits cannot again be established until the
resistance-regulating arm has returned to its

normal position, thus avoiding the sudden

starting of the elevator.
The usual upper and lower main limit-
switches are provided in the circuits, being

represented, respectively, by U and L, Fig. 3.
These limit-switches are operated by arms on

a shaft drtven by the hoisting-engine in the
well-known manner. There arealsoprovided
upper and lower floor limit-switches, which
are represented by u°, u°, and u? for the upper
limits and [, I3 and /° for the lower limits.

(See Fig. 3.) These floor limit-switches are

operated from the drum-shaft of the hoisting-
engine and so arranged that when the car is
going up each upper-floorlimit-switeh will be
opened when the car is at or near that land-
ing and the lower limit-switches closed, and
cgoing down the reverse action takes place,
the upper limit-switches being closed and the
lower ones opened. In the control-cireuait is

a series of door-switehes, which are denomi-

It will |

to cut out the push - button circuit.

€94,158

Any door, therefore,
which isopened will break the control-circuit.
I provide in the car an emergency stop-but-
ton 5. This being operated will break the
control-circuit and stop the car, so that the
person in the car can prevent interference
with the car by personsoutside and can stop
the car at any moment if he so desires, not-
withstanding the fact that he may previously
have pressed the button to send the car to the
desired landing. On entering the car and
closing the door should any person outside
press the button calling the car before the
person in the car presses the button for the
floor to which he wishes to go the emergency-
stop puts it in his power to stop the car and
throw the entiresystemin its normal position,
after which he may send the car toany land-
ing desired by pressing the proper button.

The electric brake, the motor, its connec-
tion, and the generalarrangement of the main
circuit need not be described, as they may be
of any kind or description.

W represents the main current - switch.
This may be of any common or well-known
type. 'l'othe positive terminal of this switch
18 connected the positive conductor from the
dynamo or other source of supply, and to the
segative terminal is connected the negative
wire from said dynamo or source of supply.

The controlling-switch is represented at V.
T'he switeh V serves no other purpose than
When
thrown down, the car can be only operated
by hand through the medium of the switch
V'. Supposing the car to be down, if the
switch V'is moved so that the contact is made
at the upper contact-point the circuit here-
tofore described is established, save that as
the cuarrent cannot now pass through the
wire 17 and switch V a complete circait is
established through the upper contact,
through wire 35 to the limit %, through that
limit and through wire 31 to the directing-
magnet D of the up-circuit breaker. Other-
wise the circuit is as heretofore traced for
sending the car up. The car will move up
until either the switeh V' is moved to break
the circuit or the car reaches its extreme po-
sition, at which point the upper limit will
be automatically opened, as heretofore de-
seribed. It will be seen, therefore, that when
the switch V is thrown down the push-button
cireult 1s cut out, and consequently the car
can be operated only by the switch, it being
out of the power of anybody on the floor orin
the cars to operate the elevator.

The operation of the device so far as de-
seribed is as follows: Let us suppose the car
is at the bottom floor and that it is desired to
call it to the fourth floor. Upon pressing the
push-button 4 (see Fig. 3) the floor-relay cir-
cuit or push-buatton cireuit is cstablished
through the wire 14, through the coil of the
relay o', through the wire 15, contact 7, re-
sistance-regulating arm G, the wire 16, to
the mnegative side of the main switech W,
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through the source > of snpply to the poeltwe I the contact j, and.the conin ol-circuit through

side of the main switeh, through the wire 10,

-through the door-swnches S by wire 11 tc

switch S’, through the stop-button B, wire 12,
to and. throun'h the contacts of push Dnttcn

Whmh will be drawn up, closing the control-
circuit through the contacts B'.

as follows startmn‘ from the positive side of
the main switch, th1 ough the wire 10, through

the dcor-emtchee S, thronﬂh the wire 11 |
through the emerﬂ'ency_-stcp B, through the

wire 12, through the wire 13 to and through
the coil of the locking-magnet C to one side
of the controlling sw1tch V through wire 17,

through the contacts B, thrcuﬂ*h the wire 35“‘_
10 ﬂoor limit-switch u‘*

and through the coil of the directing-m
D, thr cun“h wire 30, through contact 29 a,croSs
to ccntact 29 of the dcwn circuit breaker,

thrcue‘h wire-37 to and through the coil of bhe-

cirenit- breaker relay I, thlcu*Th wire 21,

25
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30

through contact J’, to and thrcu oh-the reswt—-
ance- leﬂ'ulatmn'-arm wire 16 to the negative
side of the main switch, to and through the
source of supply to the pOSlblVe side of said
thus completing the circuit. As a

result cf thisthe locking-

the operative pOSIthIl and the cores of all

~ the other relays in the inoperative position,

. asheretoforedescribed. Dir ectlnﬂ‘-maﬂ‘net D "
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~ the arm. has reached the point where all the
resistance is cut out, at which time it will be
caught and held by the latch, as heretofore

Gc‘descmbed and as the switch D5 will at the

will be energized and its core bemn ralsed will
close the main circuit.
cuit-breaker relay I is also energized and its

core raised, making circuits: throu oh the con--
tacts m m’
leaving the latch D% in pOSItIOH to catech and
hold the resistance-regulating arm. At the

and thr'cucrh the conbects 00,

same:time the acceleratmw 1na,ﬂ'net G’ 1s en-

ergized by -a eircuit belnﬂ' mede as follows:
startln# from the- negatwe side of the main
- switeh, down to and through the resistance-

1ewulat1nn' arm, throu gh the resistance- cc1ls

to and throuwh the wire «, through the smtch_
D3, to and throu ¢h the coil of theaccelerating-

1n:a,frne13 thwuﬂ'h the wire &2, to and thrmwh
the ccntacte 00, nowW connected by the raising

of the cirenit- breaker-relay core, to the main
wire, and back to the positive side of the
SWltGh The accelerating-magnet being thus

energized will cause its core to rise, thus mov-
ing the 1e813tence—reﬂulat1nﬂ' arm to the left,

(locklnn' at I'ig.3;) thus ograd aall y accelerating o

the speed by cuttlnﬂ' out the resistance untll

same time be mcved as heretofore deecrlbed

" the accelerablnfr-mdﬂ*net will become- demafr-

“netized and the resmtance regulating arm
will be free to move to its ncrmal pcsualcn;
upon the release of thelatech. Uponthemove- |

ment of the resistance-regulating arm the

push-button cireniti 1s at once broken th1 ough & ptoaches the contact 57 it shcrt-clrcmts the'f

“This contact
being made, the control-circuit is established

throu,c:h wire -31 to
agnet

magnet will be ener-
gized, thus locking the core on relay 4 up in.

The core of the cir-

f.'.
<D

the contact 7’ is also broken; but the contr ol-
circuit is not broken the reby, because the core

| of the circuit-breakerrelay having been raised

| eonnectionismade between the contactsmm'.
4, thus energizing the floor-relay, the core of

70

Consequently the circuit starting from. the

negative side of the main switch is established

thlou*irh the main wire, the pivot- pin on the
reeletence regulating arm, the wlre x°, the

wire &t thronn*h the ccntects m m’, and thence :

through the clrcmt breaker-relay coil I and
the same control-circuit, as heretofore de-
seribed; but by br eakmﬂ‘ the control-cireait
throucrh 4 such a condition is created that

ping of the car or from any cause it cannot
again beestablished until the 1eelstance -Tegl -

la,tmn* arm is again in its normal pcsntmn |

Thus the etartlng of the elevatorat any save
the starting speed is prevented The break-
ing of the push -button circuit is an additional
precautlon to prevent interference with the
car should the positive locking device for any
cause fail to work. When the car hasreached
the fourth floor, the floor-limit switeh will op-
erate, thus breakmn‘ the control-cireuit, al-
lowing the cwcmt—breakerE to fall, thus open-
ing the main circuit and stcpplng the motor,

whlle at the same time the breaking of the
control-circuit deénergizes the lockmcr-mag-
net and the ecircuit- breaker relay magnet,

they being in series with the directing- men*net

in the control-cireuit, and thus the automatlc
locking device is rel_eased.the core of the
ﬂccr'reley will fall, the core of the circuit-
breaker relay will fall releasing the latech and
allowing the resmtance 1etrula,t;1ng arm to re-
turn to 1ts normal position.

It will be seen from this descuptmn that
the car may be called to any floor,.and the.
person entering the car and closmn' the door
may send the car to.any floor des1red by press-.
ing the proper button, and that interference

‘with the car by cthc1 perscns ! absolntely

prevented
The main motor-circuit thrcuﬂ‘h the revers-

‘ing-switeh and resistance- coil is as follows

when car is running up: from - side of main

switeh by wire 30X to contact 32 on main np-

per limit-switeh, to contact 34on same smtch
by wire 35 to contact 36 on the up IeVBI'SIIlﬂ"-
switch, to contact 37 when switeh is closed
by wire 38 to contact 39, by wire 40 to ternn-—

nal4lon motor, to brushes 4242, from brushes

43 48 1o termlna,l 44, by wire 40 to conta,ct 46,

by wire 47 to contact 48, to contact 49 when

switeh is closed, by wire 50 to contact 51, by

wire 52 to contact- plate 53 on resistance- reﬂ'u-;
‘lator, by wire 54 to terminal 55 on motor,
throun‘h series field-coils F/ F? F3 F to terml- o
‘nal 56 on motor, by wire 60 to one end 57 of
the .resistance - ccll through the. resmtence-_
coil and contact- .arm to termmel 53, by wire

59 to the negative (—) side of main. swmch to

and Lhrcugh the source of supply, thus ccrn-"'-'
As the contact-arm ap-

pleting the circuit.
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successive coils which form the whole resist-
ance, and when arm is in contact with 57 1t
will be seen that the resistance-coils are en-
tirely eliminated from the motor-circuit as
the current passes through the reégulator-arm
direct to contact 53 and thence to — side of
main switch.

‘““cut out” *as their circuit from terminal 56
by wire 60 to contact 57 and then to contact
53 18 open at contact 57, the regulator-arm
having passed beyond contact 57. When
regulator-arm reaches eontact 53, the field-
coils ' and F~ are cut out in the same man-
ner, their circuit being opened at contact 61.

When the regulator-arm is in the full-speed |

 position or on contact 53, the motor operates

20
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as shunt-motor, its shunt-fields being ener-
agized by the circuit established at contact 63
when reversing-switch is closed, by wire 64
to terminal 65, through the four shunt-coils
to terminal 66, by wire 67 to contact 58, and
thence to negative (—) side of main switch,

the positive side of main switeh being con- |

nected tocontact 36 by wires 30 and 35 through

the upper limit-switech contacts 32 and 54.
By following the motor-circuits as described

above 1t will be seen that there 1s no division

- of the resistance-coil at the point X. One
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end of the regulator solenoid-coil is connected
at the point X,which point is variable, to take
advantage of the difference of potential ex-
isting at that point and the R II end of the
resistance-coil when the reversing-switch is
first closed to start the motor. XVhen the re-
versing-switch is opened to cut off the cur-
rent- supply and stop the motor, a circuit
around the motor-armature throngh the re-
sistance - coil is closed as follows: from mo-
tor-brushes 42 to terminal 41, by wire 40 to
contact 77 on reversing-switch, to contact 76,

to contact 75, to contact 74, by wire 73 to and
through the resistance-coll, by wire 72 to con-

tact 71, to contact 70, to contact 69, to con-
tact 63, by wire 78 to contact 48, by wire 47
Lo contact 46, by wire 45 to terminal 44, to
motor-brushes 43 43, thus completing the cir-
cuit around the armature of the motor, the
action being that the armature becomes a
aoenerator and assists in stopping the hoist-
ing-machine.

It is desirable to provide what may be
termed ‘‘an automatic throttling device,”
which will prevent the starting of the eleva-
tor if the load thereon isin excess of the limit
allowed.

It will be noticed from the above deserip-
tion that the wire x, forming a part of the cir-
cuilt through the aecelerating-magnet, 1S con-
nected to the main resistance at a point
clearly indicated 1n Fig. 3.

mined flow of current through the resistance
the reduction of pressure at the point where
this wire x is connected 18 so great that it
will not energize the accelerating - magnet
with sufficient force to move the resistance-

When regulator-arm rcaches
contact 61, the two field-coils F? and I are |

With predeter- ;

-

0
]
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regulating arm. If, however, the load on the

| car is not too great, the motor will be started

and the counter electromotive force will in-
crease the pressure at that point by reducing
the flow, consequently causing the resistance-
regulatingarm tobe moved,gradually acceler-
ating the speed. Iftheloadisabovethe limirf,
however, the motorof course cannot turn, and
as theresistance-regulating arm cannot there-
fore be moved to cut out resistance the re-
sult wiil be that the elevator will not start.
By this means I prevent the sudden starting
of the motor against a weight too great for 11:
to 1lift and insure in all CaASes 1ts eradual
starting.

I h&ve provided in the controlling-cireait
in the car a slack-cable stop S’, whose use is
sufficiently well known in the art not to re-
quire further description save to say that
should the elevator be blocked in its descent
while the motor is still working the breaking
of the circuilt at this point will prevent the
hoisting-cables from unwinding.

W’hat I claim, and desire to secure by Let-
ters Patent, is—

1. In an electric control system for eleva-
torsthe combination of the operating and con-
trolcircuits, arelay toclose the control-circuit
for each floor, a push-button for operating
sald relay and means for positively engaging
and mechanically locking, 1n the 1noperative
position, all relays, save the one first actu-
ated, substantially as described.

2. The combination of a control-circuit, a
push-button on each floor, a push-button for
each floor in the car, a single relay for each
floor adapted, when actuated, to close the
control-circuit, and connections whereby the
operation of either of the push-buttons will
actuatesaid relay, substantially as described.

3. The combination of a control-circuit, a
push-button on each floor, a push-button for
each floor in the car, a relay for each floor
adapted, when actuated, to close the control-
circult, connection whereby the operation of
either of the push-buttons will actunate said
relay and a locking device for positively en-
gaging and mechanically locking said relay
in the operative position and the other floor-
relays in the inoperative position, substan-
tially as described.

4, T'he combination of floor-relays, circuit-
closing device actuated thereby and means
for positively engaging and mechanically
locking one of the circuit-closing devices in
the operative and the other in the inoperative
position, substantially as described.

5. In an electric control device for eleva-
tors the combination of relays for closing the
control-circuit for each floor, a magnet, in the
control-circuit and a lock for the circuit-clos-
ing device operated thereby, a directing-mag-
net in circuit with the last-named magnet,
and means on the car and floor for operating
said relay, substantially as described.

6. In an electric control system for eleva-
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tors the combination of a control-circuit a re- | buttons is opened when the arm moves, sub

lay for closing the circuit for each floor, a

push-button for each floor on the car and at

the floor, and connections whereby the oper-
ation of elther push-button will actuate the
relay and close the control-cireunit, regardless
of the position of the car, substantmlly as de-

SGI‘lbed

. In an eleetrlc elevator the combination
of a, resistance- regulating arm, meehamcal |

means for poswwely lockmﬂ* the same when

in the position where all remstanee is cnt out,

and mechanical means operated by the fail-
-ure of current-supply for relea%mﬂ said arm,

substantlally as described. |
8. In acontrol bystem for electric elevators

the combinationinthecontrol-circuit, a push-

20

‘button circuit for elosmo* the same, a resist-

ance-regulating arm in the main circuit and

means Whereby the circuit throu oh the push- |

stantially as described.

9. Thecombination of a main mrcmb a con-

trol- circuit, a resistance- regulating arm and
connections for preventing Lhe LlOSlI]‘D‘ of the
control- ewemt until said resistance- reﬂ'ulat-

ing arm is in its normal ‘position, substann
f_tlally as described. |

10. In an electric system for elevators the

‘combination of a motor, a main supply, a re-
sistance between the two a resistance-regu-

lating arm, a magnet for actuatmw the same,

the maﬂ'net being connected across the resist-
‘ance, whereby the movement of the elevator

is prevented when excess of load is present, 3 5
'Substantmlly as described.

BENJAMIN N. JONES
Wltnesses

CHAS. R. PrRATT,
0. ALP SANDBORGH
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