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UNITED STATES

PATENT OFFICE

J OSEPH R .T ACKSON J R OF BOSTON’ MASSACHU SET'I‘S ‘

ELEVATOR SYSTEM

1,370,11_1.

Speciﬂcation of Letters Patent

Patented Mar. 1, 1921

Application filed March 16, 1918 Serial No. 222,968,

T'o all whom it may concern: '

Be it known that I, Joserr R. JACKSON,
Jr., a citizen of the Umte_d States; and a*
resident of Boston, county of Suffclk, and
Commonwealth of ‘Massachusetts, have in-

vented an Improvement in Elevator Sys- .

tems, of which the following description, in

connection with the accompanying draw- .
Ings, is a specification, like characters on

the dr awings representing like parts.
This invention relates to elevator systems
and particularly to those systems operated

in whole or in part by more or less auto-

- matic mechanism which ean be set m ‘action
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by an unskilled person. While various of
my -improvements may be applied to dif-
ferent systems, they are particularly de-
signed for an elevator wherein operating
devices at the various floors and in the car
control the despatch of the car to a selected
floor, and furthermore, for a system where-
in the door which gives access to the car is
automatically operatéd.- These elevators
are frequently referred to as push button
elevators, as the operating devices are usu-
ally push buttons. In the embodiment of
my invention chosen for purposes of illus-
tration the pressing of a button correspond-
ing to a given floor, whether at that floor

or within_ the car, causes the elevator to
come to that floor if it is standing at an-

other and thereupon the door will open.
Preferably also I provide means whereby at
a determined time after the door has opened
it will close again and the elevator will be
in eondition to respond to another call.

My ‘invention will best be understood by
a description of the illustrative embodiment
thereof shown in the accompanying draw-

ings wherein examples of devices embody-
inge my improvements are shown as a . part’

of a system for an elevator, in the present
instance an electrically operated one. In
the drawings

TFigures 1 2 and 8 cobperatively form a
snnphﬁed wiring diagram of.the system. the

‘wires at the upper left hand portion of Fig. -
1 continuing at the upper right hand por-
-tion of Fig. 2, and those at the lower left

hand portlon contmulng at the upper rlght
hand portion of Fig. 3, and the wires at

~ “the bottom of Fig. 2 contmulng; at the up-

b5

per part of Fig. 8. In these diagrams:—
Fig. 1 shows the car and the devices at
the various floors, three floors being shown;

Flg 2 shows a number of electrlcally op-

* roller through line 10--10, Fig, 5.

erated controlling switches and the ﬂoor se-
lector ; and -

F1g 3 shows the switches controlhng the
various power mechanisms for- ‘operating the
car and the door and also a timing device;

Fig. 4 is a front elevation of the upper
portion of the car;

60

Fig. 5 is a transverse section through the -

elevator well and the ‘car therein; -

Fig. 6 is an elevation partly broken away
on a larger scale of the motor for operatmg
the door and associated mechanism ;

65

Fig. 7 is a view of the switches controlled':'

by the motor and appears as if v1ewed from
the back of Fig. 6;

-Fig. 8 is a front elevation of a box or

panel placed at the various floors;
Fig. 9 is a side elevation thereof Wlth'
parts broken away; and _
Fig. 10is a vertical section of the sprlng

Before proceeding to a detailed d&scmp;
tion of the system and the -component, de-
vices thereof illustrated in the accompany-

70

75

80

ing drawings, I shall point out that the dia- .

gram shown has been considerably simpli-
ﬁed and the elements have been drawn with
a view to make their operation as apparent
as possible for mere inspection. It is not

-to be understood, therefore, that the exact

forms of ma;znets and other elements illus-

trated are such as would actually be used, as

other types might be preferable mechani-
cally. T will also in the description refer

85

90

directly to the parts by descriptive ferms -

referring to the particular embodiment

derstanding of the mechanism I may refer
to an upper contact. This contact will be

‘shown. Thus, in order to facilitate an un-

96

shown on the upper side in the drawings, -

but obviously the use of the word is merely
to facilitate the identification of the device
in these drawings and is not in any way de-
finitive. I will further point out that the
diagram has been considerably simplified by
the elimination of customarv devices for ac-
celerating the starting of ‘the car and for
retarding its motion as it nears a stop and
other me¢chanisms common in devices of this

_nature, but not necessary for an understand-
- As regards the -

ing of my improvements, -
electric ‘mechanism shown, I will both in

- the description and claims find it necessary
for a clear statement to refer to.the break-

ing of a circuit or the deénergizing an elec-
trip device where: obviously the same effect

100
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‘at the bottom of Fig. 3.
.motor is here shown and current from the

2

could be produced by a reversal of the ac-

-t1on.

Referring first briefly to Figs. 1 and 38 of
the diagram, T have here chosen for purposes
of illustration a push button elevator oper-
ated by an electric hoisting motor so marked
A three phase

lines at the middle right hand side of Fig.
3 is supplied thereto by means of a double
pole switch or circuit breaker so marked
in the figure and operated by a circuit
breaker magnet and by two similar double
pole switches marked “ Up ” and “ Down ?
in the figure. The circuit breaker and one
of the other two switches are adapted to be
closed together and if the-“wup” switch is
closed the motor will be driven in such a
manner as to lift the car, and if the down
switch is closed, in such a manner as to
lower the car. In the present embodiment
of the invention the “up” and “down”
switches have associated therewith bridges,
11 and 13 respectively, which are with-
drawn from their contacts when the switches
are closed. The circuit of the magnet oper-
ating the “ down ” switch includes the bridge

" 11 associated with the “ up ” switch, and the

30

35

circuit for the magnet of the “up * switch
includes the bridge 18. Simultaneous op-
eration of the two switches is thus positively
prevented. »

The car is controlled by operating devices
such-as push buttons at the several floor
levels as shown at the right hand side of Fig.

. 1 and marked /%, 2 and 73, the exponents

40
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heve as in subsequent instances referring to
the floors to which the elements correspond.
Within the car is a suitable panel contain-
ing push buttons or other operating devices
¢y ¢® and ¢*. These push buttons control the
operation of the car motor and the operation
of one corresponding to a given floor pro-
vides, by means of suitable mechanism here-
inafter more fully to be described, for the

~despatch of the car to that floor, where it

comes to a stop. ‘
As already stated, in the embodiment of

“the invention chosen for purposes of illus-

tration the door which affords access to the

~car is automatically opened when the car

reaches a floor. For this purpose T utilize
suitable power means carried by the elevator
and herein (Fig. 1) T have shown a rotary
electric motor 15 carried by the car, the cir-
cuit of which is controlled by the double
pole switch marked “ Door motor switch *
in Fig. 8 and operated by a magnet F. The
door motor switch may carry a bridge 17
similar to the bridges 11 and 13 and the
circuit breaker switch has a similar bridge
19. The circuit for the magnet operating
the circuit breaker is traced through- the

bridge 17 and the circuit. for the magnet F
operating the door motor switch through the -

1,370,111

bridge 19. Tt is therefore impossible for the

door operating motor 15 to be energized
while the car moving motor is in operation
and vice versa.

I shall next refer to Figs. 4 and 5 and de-
scribe the form of door operating mecha-
nism herein shown. It is customary on
elevators of this type (see Fig. 5) to pro-
vide a door 21 on the car itself as well as a
door 23 at each floor along the well, and in
the present instance I positively open and
close the door 21 on the car and, mediately
through this door, the door 23 at the par-
ticular floor at which the car is stopped.
For this purpose it is necessary to interlock
the sliding door 21 of the car with the floor
door 23 and while this may be effected in any
suitable manner I have herein (Fig. 5) shown
a projection 25 on the floor door having
a roll 27 adapted to enter a channel 29 (Fig.
4) carried by the car door when the car

comes to the level of a floor. Viewing Fig..

5, it will be seen that if the door 21 is moved
to the right it will carry with it the door 23.
The door 21 may be formed of collapsible
lattice work or lazy tongs as shown in Fig.
4. Since the door is opened and closed with-
out the direct intervention of an occupant
of the car, it is desirable to provide some
means to prevent him from catching his
fingers or clothing in this lattice work and
for this purpose I may provide (Fig. 5) a
curtain 31 extending over the inner side of
the door having associated therewith =
spring roller 33 of ordinary construction
which keeps the curtain stretchéd smoothly
over the door whether the lattice is con-
tracted or expanded. .
Referring now to Fig. 4, in the form of

.my invention chosen for purposes of illus-

tration the door is both opened and closed
by power, it being understood that means

~are provided for holding it open a prede-
-termined length of time as will afterward

be explained. Herein the door is shown as
operated by a rocker link 85 forming the
long arm of a bell crank lever pivoted on
a standard 37 at the top of the car. The

lower end of this link is connected to the.

door and if it is rocked to the dotted line
position shown in Fig. 4 it is clear that the
door will be opened and when it is rocked
back the door will be shut.

~Referring now to Fig. 6, I have there
shown one suitable means of operating the
rocker link 85 from the rotary motor 15.
Herein the motor 15 through a worm 39 on
the rotor of the motor and a coOperating
worm wheel 41 drives a crank 48 herein
shown as comprising an inner yoke member

“to the arms of which the slotted arms of an

outer yoks are adjustably connected by bolts
45. Secured to the outer of these members is
the connecting rod 47 by means of which,
through mediate mechanism to be described,
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the bel]l crank of which the link 35 forms a
part is operated.  The mechanism shown in-
cluding the crank 43 and the arm 35 is an
example of what is known as a crank and
rocker motion. L

In the present embodiment of the inven-
tion the connecting rod 47 is pivoted to the
rod 49 of a piston working in a dash pot
cylinder 51 which is pivoted to the short arm

53 of the bell crank of which rocker link -

35 forms the longer arm. Also connected to
the rod 49 of the piston is a link 55 pivoted
to the standard 37 and connected by springs

57 to the arm 53, these springs normally.

holding piston 49 against the bottom of the
cylinder 51 as shown in the drawings. In
the ordinary operation of the device the

- connecting rod 47 and the piston resting

against the bottom of the cylinder form a
positive connection ‘whereby the crank in its
rotation rocks arm 35 counterclockwise and
opens the door and when the rotation con-
tinues for another half revolution the link.

85 is rocked back clockwise, power being

25

transmittéd through the springs 57 to close;
the door once again. If by a mischance,
however, a person is standing in the door

- ‘or if he unconsciously starts to leave the car
- when the door is about to close, if the door

30

35

"~ which acts in the manner of the usual door

40

strikes him in closing the springs 57 will
yield, permitting the operation of the motor

to- continue, while the door will be held

open. When the door is released the springs

" will provide for closing the same again, even

although the motor-has stopped, and this
closing action is cushioned by the dash pot

check. =~ "

It will be noted that since the linear ve-.
locity of the crank moving from one posi-
tion of dead center to the other first acceler-
ates and then retards, the motion of the door

- will start gently and firish gently instead of

" -~ with a violent slam.

45

Tt is apparent from the known prOpérties

. of the crank and rocker link that if the

50

55

door is to be opened and closed with- inter-’
vals between, the crank must be stopped in

- opposite phases of its motion. In the pres-

ent instance the movement of the motor
itself provides for the supply of current
thereto in such a manner as to effect the de-
sired movement thereof. Herein I .provide
a- cam 59 mounted on the shaft 60 of the

worm wheel 41, which cam actuates suitable -

- pivoted switch levers 61 and 63, the former

60

65

carrying a contact 65 and the latter two con-
tacts 67 and 69, the contacts 65 and 67 being
adapted to connect alternately with a con-
tact 71, and the contact 69 with a contact’
73. In Fig. 7 the parts are shown in the po-
sition which they occupy when the door is
being closed and:a circuit-through the con-
tacts.67 and 71 controls the energization of
the motor. As the door approaches closed

pbsition the cam 59, rotating, rocks lever

68 counterclockwise and breaks the circuit.

For a moment none of the connections

shown in Fig. T are made. Just after the

contacts 67 has lifted, however, the contact
65 closes on the contact 71 and the circuit is
placed in condition for being energized
again-to open the door at the - proper
moment. The particular mechanism oper-

‘ating this will be described in due course.

The reverse operation takes place when the
worm wheel 41, and subsequently the cam
59, has made another half revolution to open
the door. . o

I have herein shown the ends of the levers
61 and 63 connected by a rod 75 so that
when one lever is thrown to open the cir-
cuit the other is positively moved inwardly.

A spring 77 may be mounted on rod 75 and

have bearings on one of the levers and on a
bracket 79 fixed. in the switch casing, this
spring serving to keep the cam rolls of the
two levers in contact with the cam.

70
75
8¢

85

Having thus described -certain instru- -

mentalities used in the installation shown,
an understanding of my invention will be
facilitated by a deséription of the manner
of operation of the particular system shown,
although details might be widely  varied
without departure from the principles of
my invention. In this description I shall
refer to the diagram comprising Figs. 1, 2

90

95

and 8, but before proceeding thereto I will

describe briefly certain mechanisms there

shown which have not yet been referred to. !

In Fig. 1, at the right hand side I show
diagrammatically door switches d*, d* and

- d* which may be of any usual or desired

form and are located adjacent the -floor
doors and are adapted to be closed when
these doors are closed and opened when they
are opened. Similarly, in the upper right
hand corner of the car in Fig. 1 I show a
gate switch or car door switch g which is
open when the car door is open and. closed
when the car door is closed. I have deemed
it unnecessary to illustrate
detail. : .

In Fig. 2 at the left hand side I have
shown diagrammatically a floor selector
common in push button elevators and com-
prising three switches s*, s* and s°, corre-
sponding to the floors and connected, in the
présent instance indirectly, with the operat-
ing devices for those floors. Suitable mecha-
nism such as a cam moved by a worm, not
necessary here to describe, provides for

movement of-these switches in correlation:

with the movement of the.car. In other

these devices in -

words, they are governed by the position :

of the car. For example, in the present

embodiment of the invenfion the switch s2

is in mid position and the car is standing
stationary .at the second floor: If the car

comes upward to the third floor the switch
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s* will be thrown to the left, occupying the
position of switch s, and the switch s will
be moved to mid position. If the car comes
downwardly from the second floor to the
first floor, the switch s? will be moved to
the right to the position of the switch s
and the switch s will be moved to mid
position. The switches when thrown to the
left make connection with a conductor 81
in circuit with the coil of the magnet operat-
ing the down switch, and when thrown to
the right with the conductor 83 in circuit
with the magnet operating the up switch.

In Fig. 3 at the upper part of the figure
appears a timing device which herein takes
the form of a solenoid 85 the core of which
1s connected to a dash pot 87 which in the
present instance retards both the upward
and downward movements thereof.

In Fig. 2 T have shown three switches I,
IT and III corresponding to the several

 floors and magnets for operating them which

may be called floor magnets, a switch and
magnet A which I will call a master magnet
and other switches and magnets B, Cg,‘n D
and K, the purpose of which will appear
in the course of the description. The con-
struction and operation of these parts will
be sufficiently indicated by the diagram-
matic representation thereof.

I shall next describe the characteristic
operations of the system illustrated. We will
suppose, first, that the elevator is stopped
at the second floor and all the doors are
closed. The parts will then be in the posi-
tion shown in the diagram. We will sup-
pose that a user approaches on the second
floor and presses the button 7.

A circuit, #1, will be completed as fol-
lows :—Starting on Fig. 3 from the positive
line 101, wires 102, 103, and 104, the coil
of magnet II, wire 105, (pass to Fig. 1)
through the push button #* on the second
floor, return wire 106 which leads back on
Fig. 2 around the left of the floor magnets
and then up on the right to resistance 107,
wires 108 and 109, (pass to Sheet 1) contacts
65 and 71, wire 111, switch 1112 (in Fig. 8
just above the door motor switch magnet F)
wires 111* and 112 to stop switch in the
car, wire 118 which leads across Fig 2
tpd Fig. 8, and wire 114 to the negative
side. : :

This circuit energizes magnet I and at-
tracts the switch which forms its armature,
which makes contact with the two contacts
shown above the same and establishes
circuit #2.

Circutt #2 leads from the positive side

through wires 101, 102, 103, 104, coil of

magnet IT (thus forming a holding circuit
for this floor magnet), the lower top contact,
the armature (which serves as a bridge),
the upper top contact, the wire 120, the

1,870,111

resistance 121, wire 192, coil of master
magnet A, wire 123, the lower contacts of
the switch controlled by magnet C, through
the base of the magnet, wire 124, to wire
109 and thence to the negative side as in
circuit #1.

- Circuit #2 provides a holding cireuit for
floor magnet IT and also attracts the arma-
ture of magnet A, closing the same on the
two contacts shown above the same. One
result of the closing of this armature is
to weaken the current in the common floor
wire 106 so that if a button on another
floor is pressed the current in the circuit
corresponding for that floor button to
circuit #1 already traced will be so weak
that the armature of the floor magnet will
not be attracted and thus interference with
the car by a later intending user will be
prevented. This weakening is due to the
fact that circuit #2 provides a path be-
tween the coil of magnet IT and wire 109
around the wire 106 and thus the amount
of current which will pass through 106
while circuit #2 is closed will be too small
to operate the floor magnets,

Circuit #3 leads from the positive side
through wire 108 (Fig. 2), wire 135 to the
base of magnet A, through the armature, the
upper top contact, wire 138, resistance 107,
and so back to the negative side as in
circuit #1.

65

70

75

80

85

90

95

The closing of the switch A also cloges an- -

other circuit, #4, which gives current to the
magnet F controlling the door motor switch
shown in Fig. 8. ‘

Circuit #4 leads from wire 103 to wire

.135, armature of A, lower top contact, wire

141 (pass to Fig. 8), resistance 142, wire
143, bridge 19 on the circuit breaker, wire
145, coil of magnet F, wire 147, (pass to
Fig. 2) the contacts of the switch D, through
the base of the magnet D, wire 148, to wire
109 and so. to the negative line as in cir-
cuit #1.

Circuit #4 already described energizes the
magnet I controlling the door motor switch

~which closes, lifting bridge 17 so as posi-

tively to prevent any current passing to the
hoisting motor for the car, and the door op-
erating motor 15 on top of the car is en-
ergized by the following circuit:— |

Circuit #5:—From the positive line by
wires 101, 102, through the door motor
switch, wire 150, (pass to Fig. 1 at the lower
left hand corner), through the motor 15 and
thence by wire 151 back through the other
arm of the door motor switch to: wire 114
and the negative line.

The motor being energized will revolve
crank 43 from the position shown through
180°, opening the door. The cam 59 which
is on the same shaft as the crank will also

100

106

110

115

120

125

revolve and as the door comes to open' posi- -
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tion or near it, provided it is desired to stop.

the motor before”the door fully opens so as
to care for any momentum, the switch lever
61 will be thrown, lifting contact 65 from

5 contact 71, thus breaking the holding cir-

10

.15

- for closing the door again after a predeter-
‘mined time interval has elapsed. In the ex--

20

25

30

i 85 coil 85 of the solenoid, wires 159
| j40_
7 ‘45'
50

55

cuit #2, deénergizing the floor magnet II
and the master magnet A. As the master
magnet A falls out, circuit #4 is' broken,
the magnet F controlling the door motor

the motor 15 on top of the car no longer re-
céives current. The momentum of the mo-
tor, however, permits the cam to revolve so
that the contacts 67 and 69 close on the con-
‘tacts 71 and 73, the switch mechanism then
assuming the position shown in Fig. 7.

The closing of switch: lever 63 sets in ac-
tion the timing mechanism which provides

ample of the invention shown the retarded

solenoid 85 shown in Fig. 3 is the timing

element and the period during which the

door remains open is measured by the ascent

of the core of this solenoid and its descent

- again to initial position. The solenoid is
energized when lever 63 closes by the follow-
ing circuit. ¢ ‘

%ircuit #6:—From the. positive line to
wires 101, 102 and 103, 154 (substantially
_beneath mignet IIT), 155, down to the base
~of magnet K, downwardly through the arma-
ture thereof and the upper contact beneath
.the same, wire 157, (pass to Fig. 32 to the

i ‘back to
Fig. 2) and 160 to the contact 69 on switch
~lever 63, through contact 73 to wire 111,

~

switch 1112, wires 111°, 112, 113, 114, 115 to _ _ ,
- ' " moning circuit #1 when a button is pushed.

_the negative side. :
~ The solenoid being energized by this cir-
cuit, its-core rises and as it reaches its upper
limit the contact 162 is connected by the
bridge 163 carried by the solenoid core to
contact 164 and the magnet I is energized by
the following circuit. ‘ T
Circuit #7:—Wires 101, 102, 103, 154,
(pass to Fig. 8), contact 162, bridge 163, con-
tact 164, wire 165, (pass to Fig. 2), coil of
magnet iﬂz wires 166, 160, and thence to the
negative line as in circuit #6 for the timer
solenoid ascalready described. L
Energization of the magnet E will ‘rock
the armature thereof and will break the en-
ergizing circuit of the solenoid (#6) at the
upper lower contact for that armature. A

- holding circuit for the magnet-E is also com-

60

pleted as follows:— ;

Circuit #8:—Wires 101, 102, 103, 15%, 155
to the base of the magnet E, the armature of
the magnet, the lower top contact thereof,

“through the coil of the magnet E, by wires
166 and 160 to the negative line in the sameé
manner as in circuit #6. ‘

The switch formed by armature of the

switch 1s deénergized, that switch opens and

a

magnet E and another switch closed by the

solenoid when it has completed its descent

after being deénergized provide for operat-
ing the motor 15 on top of the car for clos-
ing the car door. When the solenoid has
fallen, the bridge contact 163 will come into
contact with the post 172 and close an ener-

’ gizing circuit for the magnet operating the

oor motor switch which is as follows:

Circuit #9 :—Wires 101, 102, 103, 154, 155

to the base of magnet E, armature thereof,
upper top contact, wire 171 to the solenoid
tore and to contact 163, contact 172, resist-
ance 142, wire 143, bridge 19 on the circuit
breaker, wire 145, magnet coil ¥ operating
the door motor switch, wire 147, through the
lower contact and armature of magnet D

and from the base of that magnet by wire

148 to wire 109 (pass to Fig. 1), to contact
67 (which it will be remembered is closed
against contact 71,) and by wire 111 to the
negative line as in cireuit #1.

The magnet F of the door motor switch
being energized, that switch will be closed,
cirout #5 will be completed energizing the
motor 15 on top of the car, the crank will
make another half revolution, rocking link
35 and reclosing the door. = As the door is
closed (see Fig. 7) switch lever 63 will be
thrown' open and the holding circuit #8
for magnet E will be broken at the contacts
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69 and 73, the switch E will fall back and .

break circuit #9 which energized the mag-
net F controlling the door motor switc%.
This switch will open and the motor 15 on
top of the car will stop. After the switch
lever 63 has been thrown the lever 61 will
close in readiness -for remaking of the sum-

A person having entered the car while the
door is epen may now, after it has closed,
press one of the buttons in the car in order
to travel to another floor. Obviously, how-
ever, it is desirable that he may start his
journey without waiting for the timing de-
vice to act. In the embodipent of the in-

100
105

110

vention here shown, if he enters the car and -
presses one of the buttons, for example ¢, .

to travel to the first floor, the action of the
timing device will be prevented, the door

“will immediately close and he will start on

his journey. Since the circuits which pro-

ney are the same whether the user waits for
the door to be closed at the end of the period
determined by the timer or whether he
presses the button while the door is still
open, we will trace the action in the latter
case, supposing him to have. entered at the

second floor and pressed button ¢* in order.

to travel to the first floor. It will be re-

115

“vide for the despatch of the car on this jour-
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membered, then, that the door is open, that

the switch levers 61 and 63 are in the posi-
tion shown in Fig. 7 and that the solenoid
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has started on its journey or may have com-
pleted its upward journey and started on
the descent.

The user entering the car presses button
¢* and closes the following circuit.

F#10:—Starting in Fig. 3 from the posi-
tive line by wires 101, 102, 103, (pass to Fig.
2), wire 173, coil of floor magnet I, wire
174, (pass to Fig. 1), through push button
¢* in the car, return wire 175 for the push
buttons (back to Fig. 2), resistance 176, wire
177, coil of switch magnet B, wire 178, to
wire 109 and thence to the negative line as
in eircuit #1. ‘

The energizing circuit just described
closes the armature of floor magnet I and
completes a holding circuit therefor through
the two upper contacts thereof, the armature
serving as a bridge, which circuit also in-
cludes the coil of magnet A. "The circuit is
essentially the same as circuit #2 except
that it contains magnet and switch I in-
stead of magnet and switch II, and I there-
fore deem it unnecessary to trace it in de-
tail. The closing of the armature of mag-
net A completes the following circuit for

energizing the controlling magnet F for

the door motor switch.

This circuit I may call #11 and is as fol-
lows :—Wires 101, 102, 103, 135, through the
base of magnet A, the armature thereof and
the lower top contact, wire 141, (pass to
Fig, 8), resistance 142, wire 148, bridge 19
on the circuit breaker, wire 145, coil of the
magnet F operating the door motor switch,
wire 147, contacts of switch D, and to the
negative line as in circuit #4.

The magnet of the door motor switch
being energized, this switch will close com-
pleting circuit #5 already described and the
door will at once close.

It will be noted that the circuits last de-
scribed have no dependence upon the timer
solenoid or the magnet switch E. When
the door closes and breaks the circuits con-
trolled by the switch lever 63 on the top
of the car, the solenoid is degnergized as is
also the switch E, so that these parts are
permitted to return to the initial position
shown in the drawings. This deénergizing
is effected by the breaking of the energizing
circuit for the solenoid, #6, or the holding
circuit for B, #8, at the contacts 69 and 73.
When the door is closed the holding circuit
corresponding to #2 for the floor magnet is
momentarily broken at 67, 71, but before
these contacts are disconnected the door at

- the floor and the door on the car close their

respective switches d? and ¢ providing an-
other circuit to keep the floor magnet I
energized and preventing its armature and
that of magnet A from falling out.

This circuit is as follows, #12:—From
positive line by wires 101, 102, 103 (pass to
Fig. 2), 173, coil of floor magnet I, lower

1,370,111

top contact, armature of I, through the base
of magnet I, wire 184 and switch s* on the
floor selector at the left of Fig. 2 which in
this instance is in connection with conductor
81, wire 185 (pass to Fig. 8), bridge 11 of
“up ” magnet, wire 187, resistance 188, wire
189, (pass to I'ig. 2), coil of magnet D, wire
190 and 191, (pass to Fig. 1), through the
door switches d® d? and &* m succession,
wire 192, through the car door switch or
gate switch g, wire 112, through the stop
switch in the car, wires 113, 114, 115, to the
negative line. ’

By this circuit magnet D is energized and -
by reference to circuit #4 it will be seen that
the energization of the magnet T control-
ling the door motor switch depends upon the
contacts closed by the oper armature of mag-
net D.  Completion of this circuit #12,
therefore, will effect the de8nergization of 85
the door motor magnet and permit the door .
motor switch to open, thereby closing the
bridge 17 and clearing the way for closing
of the circuit breaker to the hoisting motor
for the car. When the door motor switch
has opened and the bridge 17 has closed on
1ts contacts, a circuit is completed.

This circuit, #18, is the same as #12
through floor magnet I, switch s* and bridge
11 on the “up” magnet, but from there leads
through wire 187 to wire 194, coil of the
magnet controlling the down switch, wires
195 and 196, coil of the magnet controlling
the circuit breaker, wire 197, bridge 17 on
the door motor switch, wire 191, and thence 100
as in the preceding circuit, #12.

The circuit breaker and the down switch
will be closed and the main motor for.mov-
ing the car will be energized in such a man-
ner as to lower the car in its well. The car 105
will proceed to the first floor and on its ar-
rival there the switch s* will be thrown to
the mid position wherein the switch s? is now
illustrated, breaking circuit #18 and stop-
ping the hoisting motor. When the car ar- 110
rives at the floor of its destination a ecircuit
similar to #2 will have been reéstablished so
that the floor magnet and the master magnet
A will hold in until the door is opened. Cir-
cuit #4 is now complete through the master 115
magnet switch A since the lower contact of
switch D was made again when the magnet
coll of that switch was deénergized by the
breaking of circuit #12 at the floor selector -
switch ' when the car arrived at the first 120
floor. Circuit #4 energizes the magnet F
controlling the door motor switch and since,
when the circuit breaker fell back, the bridge
19 was brought against its contacts, the clos-
ing of the door motor switch will supply 125
current to door motor 15 on top of th’ car
and the door will open as already described.

In the description so far given it has
been assumed that the outsider came to the
car at the floor on which it happened to 130
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be. Next will be described the manner in

- which a car is summoned from another floor,

supposing it t6 be empty. We may sup-
pose that the car has been left at the first
floor at the end of the journey just described
and it is desired to summon it to the third.

~ The prospective user at the third floor level
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will push push-button f2, thereby complet-
ing the following summoning circuit. v

#14:—Wires 101, 102, 103, 154, coil of
floor magnet III, wire 198, push button 72
on the third floor, return wire 106, resistance
107, wire 108, and as in circuit #1 through
the switches at the top of the car controlled
by the motor and the stop switch in the

“car to the negative side.

The armature of switch magnet ITI thus
excited closes on its contacts and completes
a holding circuit similar to #2 which also
energizes magnet A.~ The closing of the
armature of magnet A completes a circuit
12—mutatis mutondis—and
thereby the magnet D throws its switch,
opens the contacts shown beneath the same
and prevents circuit #4 from being com-

pleted. Thus the door is not opened but -

the car starts immediately and travels to the
third floor where the doot is operated in
the same manner as already described when
it went from the second to the first floor
with a passenger. It will be noted that when
the button was pressed at a floor at which
the car was hot standing, the motor was im-
mediately started, whereas if it is pressed

at a floor where the car is standing, the door
. opens,

ns. The reason for this is that, ‘sup-
posing the parts to be in the position shown
in the diagram, especially Fig. 2, and the
car to be standing at the second floor, cir-
cuit #12 for this floor cannot be completed
since the switch s* is open. Consequently
magnet D is not energized and circuit #4

- may be made.

45

- ished by the action of this magnet in closing
circuit #3 that pressing one of the other

50

55

It has already been explained that after
one floor switch magnet.has been energized
and relays in the master magnet A, the cur-
rent through the floor buttons is so dimin-

floor buttons will not attract another floor
magnet and that thus interference will be
prevented. After the car has stopped and
the door has opened, however, the master
magnet A falls out. It may be inquired
then, what would be the effect of pressing
a button on another floor when the door was

o still open. Obviously it would be improper

to start the hoisting motor for the car and al-
most equally improper to start the door clos-

ing, since it might close upon a person just

about to leave. Suppose, therefore, that the

_ ear is at the first floor but the doors have not

- 68

yet closed when the user at the third floor
presses the button at 3. Floor magnet ITI
will be excited by a circuit similar to circuit

#1 already described and as the armature
bridges the two upper contacts thereof an-
other circuit will be made as follows: -
#15:—From the positive line by wires
101, 102, 103, 154, coil of magnet I1II, the
lower top contact, the armature, through
the base of the magnet to wire 203, switch
%, conductor 83, wire 207 (pass to Fig. 3),
bridge 13 of the down magnet, wires 209,
210, coil of the up magnet, wire 211, 196,

.coil of the circuit breaker magnet, wires 197,

199, (pass to Fig. 2), coil of magnet C, wire
212, contacts of switch B, wire 213, resist-
ance 214, to wire 109 and thence to the nega-
tive side as in circuit #1. . _ :
'The current in this circuit is so small that
the down and circuit breaker magnets will
not pull in their switches. Nor is it strong
enough to hold the floor magnet in. As
soon as the button f® is released, breaking
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the exciting circuit corresponding to circuit -

#1, the floor magnet and the magnet C will

-fall back. The magnet coil for C, however,

is so wound that a very weak current will
pull in its armature. Consequently, suppos-
ing the door is to be open at the first floor
dnd the button f* at the third-floor te be
pressed as described, the magnet C will be
energized and circuit #2 which energies the
magnet A and is traced through the contacts
of C will be open. Consequently the mag-
net I' door motor switch will not be ener-
gized, the door motor 15 will not operate

and the hoisting motor will not be operated .

to move the car because circuit #12 cannot
be closed while the doors are open and any
one of the door switches d', d* and ¢* and
switch ¢ are open. When the doors are

closed and current can flow in circuits #12

and 13, not enough current will pass
through the coil of C to attract the armature

thereof. Consequently the summoning of a

car to a floor at proper times is not inter-
fered with by the magnet C. ‘

. When the door is open, Liowever, and .a
person enters the car and presses a button
to go to another floor, it has been stated that
the door immediately closes and the car pro-
ceeds to that floor. The buttons in.the car,
however, include in their circuit the coil

of magnet B which is a relay for discon-.
necting C (see circuit #10). When the -

armature of magnet B has closed it inter-
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rupts the circuit #15 already described, -

prevents the energization of magnet C, and
thus prevents the interruption of the cir-
cuit of magnet A. Consequently, when a
button inside the car is pressed the door

shuts immediately: and no ecircuit corre-.

sponding to. circuit 15 can be made to. dis-
connect the master magnet A. As the
energizing circuit for magnet B (#10) is
broken when the pressure on the button in
the car-is released a holding circuit is pro-
vided in shunt from circuit #3. Leaving
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wire 138 above magnet A the current passes
through wire 215, resistance 176, wire 177,
coil of B, wire 178, to wire 109. The cur-
rent in this shunt is strong enough to hold
the armature of B but not strong enough
to attract the same when magnet A closes
in response to the action of any device other
than the push buttons in the car. Thus,
during the passage of the car on a journey
predetermined by the buttons in the car, the
relay B always cuts out the magnet C and
a call from an outside button cannot com-
plete circuit #15 and thus cannot possibly
interfere with the circuits closed through A.

I will next describe the function in the
installation shown of the stop switch in the
car shown in Fig. 1. As its name implies,
this switch may be utilized to stop the car
in the course of its journey. Assuming the
car to be under way, as described, circuits
#12 and #13 are closed, the floor magnet
representing the floor toward which the car
is traveling and magnet A are holding their
armatures in. This is by virtue of circuit
#2 already described which is the holding
circuit for the floor magnet. If the stop
switch is turned, circuit #2 is broken, the
floor magnet and master magnet A are de-
energized, their armatures fall out and
everything comes to the position shown in
the diagram. Circuit #13 is broken by the
removal of the armature of the floor magnet
from the two upper contacts to which it
serves as a bridge in that circuit.

The stop switch has the further function
of permitting the door to be held in open
position - indefinitely when the car - has

_-stopped at a floor. In other words, it cuts
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out the timing device. Let us assume that
the car has arrived at a floor and the door
has opened. Circuit #2 is broken and mag-
net A falls out. The timer solenoid is then
energized through circuit #6. If the stop
switch is then turned, circuit #6 is broken,
the solenoid drops and the armature of mag-
net E is not attracted. The door will con-
stantly stay open until the switch is turned
again, which will remalke circuit #6, ener-
gizing the timer solenoid and starting the
timing apparatus to work. If the solenoid
has reached the top of its journey before
the switch has turned it will have made cir-
cult #7 and circuit #8, which latter is a
holding circuit for the magnet E. If the
stop switch is then operated circuit #8 is
broken and the armature of E falls out, and
when the solenoid has reached the bottom
of its travel, circuit #9 for energizing the
door motor switch magnet will be open at
the contacts on E, consequently the motor 15
on top of the car will not be operated.
When the switch is turned back .again, cir-
cuit #7 will be completed and the timing
mechanism set in action. By this means it
is possible to postpone the shutting of the

1,870,111

door for as long a time as desired, which is
Irequently desirable. For example, it may
be desired to utilize the elevator to move
articles of furniture or the like which can-
not be conveniently handled in the short in-
terval of the automatic operation of the tim-
ing solenoid. -

It is desirable in a device of this charac-
ter to have some means at the various floors
whereby an intending user will be informed
of the condition of the system, since other-
wise even slight delays due to the fact that
the car is in use by another will be felt
as unduly long and prejudice a person
against the system. I have shown in this
application electric signals at the various
floors adapted to give an indication when
the button at that floor is pressed, and here-
in thesesignals include electric incandescent
bulbs % and 7, the bulb w being adapted to
light and give an indication that the car is
in use and the bulb 7 to give an indication
that the car is responding to the call made
when push button / was depressed.

In Figs. 8 and 9 I have shown a form of
box 216 which may be placed at each floor
adjacent the-door of the well, the one shown
being supposed to be that at the first floor.
This box may form a housing or casing for
the push button f* and also incloses the in-
candescent bulbs »* and #* which are adapted
to illuminate windows or panes 217 and 218
respectively. The inscriptions Car in use
and Car is coming or like legends are at the
back of these panes and are normally in-
visible, but when one of the lights is lighted
behind one of the panes the inscription
thereon is clearly seen. I utilize suitable
means under control of the push buttons to
so supply current to the bulbs that they will
give the proper signals at the various floors
and for this purpose I may, as in the pres-
ent instance, utilize the floor magnets I, II,
and IIT and the master magnet A. Herein:
movement ' of the armatures of the floor

‘magnets is adapted selectively to control the

circuits among the signals at the floors, and
the armature of magnet A is utilized to sup-
ly current to one side of the light line.
Tor this purpose I utilize the contacts shown
beneath these magnets in Fig. 2 of the draw-
ings and provide a downward extension on
each armature, insulated from the rest of
the armature, which serves as a switch for
making or breaking circuits for these con-
tacts.

An example will best explain the manner
in which the lights are controlled and we may
suppose that the car is stationary and the
door closed and, consequently, that all the
parts are as shown in the diagram and that
a person at the third floor presses the but-
ton. The lights at »* and »* at the first and
second floors respectively should then be
illuminated to show to persons approaching
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the elevator on those floors that it is already.

in use, and the light 7 at the third floor
should be lighted to show the person' who
has just pressed the button that the car is
coming. When the button is pressed a cir-
cuit similar to circuit #1 will attract the
armature of switch magnet III, then a cir-

cuit corresponding to circuit #2 will hold -

this magnet and also attract the switch of
master magnet A. The downward exten-
sion of the former will leave the left hand
contact and connect with the contact at the
right hand, and the downward extension of
the latter will close on the contact shown
at the right hand thereof. The movement of
the switch ITI provides for lighting the
light 7 rather than the light 42, while the
movement of the switch A serves to give
current to the lights. The parts being as
described, the circuit will be as follows:—
from the main positive line by wires 101,

102 and 103 and 185 to the downward exten- °

sion of the armature of magnet A, which it
will be remembered has been attracted and
connects with the contact at the right there-
of, thence by wire 220 to bulb #'. On ac-
count of the resistance of bulb 7 the current
will not pass through the same but will be
shunted around the same through wire 221
to the armature of floor magnet I, thence
by wires 222 and 223 to lamp u2 on the sec-
ond floor, then, shunting around f2 in the
same manner, by wire 224 to the armature
and left hand lower contact of magnet II.
The armature of magnet III, however, is
attracted and rests on the right hand of the
two lower contacts pertaining to that mag-
net. Hence, the current will pass from the

left hand contact of II directly by wire 225 .

to the armature of 11T and by wire 226 to the
positive side of lamp #3, the current thus be-
ing shunted around lamp «*, and from the
negative side of lamp »* will pass by wires
227 and 228 to wire 118 and the negative side
of the line. Thus floors 1 and 2 will show
the light Car in use and floor 8 the light Car
is coming until the car arrives and the door.
opens, at which time magnet A will be de-
energized, breaking the light circuit. As
already explained, the magnet A ¢losing cir-
cuit #3 so weakens the current in line 106
that other of the floor magnets will not close
their armatures while one is energized, and
consequently the light signals will not be
disarranged. ‘ . :

If we suppose that floor magnet IT had
acted, instead of magnet III, for example
after the passenger at floor 8 enters the car

.and presses the button ¢? in order to travel

to floor 2, magnet A will be closed as before,
giving one side to the lights, and the cur-
rent will pass through bulb »* as already ex-
plained and back over wire 221, but then
will pass directly through wire 222 and the
armature of floor. magnet IT to 224 and the

light * instead of the light u? will be lighted

at the second floor. The current would pass

from the negative side of the light 72
through wires 229 and 230, through light w2
at the third floor and thence back by 226
through the armature of magnet IIT and
wire 228 to wire 113 and the negative line.
Since the switch controlled by master

70

magnet A supplies current to the lighting .

tircuit in the arrangement described and
since this magnet is deénergized when the
door opens, the signals would not show there-
after. However, the car cannot respond to
another call until the timing mechanism
has acted and the door has reclosed. "I

- therefore provide suitable means for display-

ing a signal during the time the door is open

75

80

and reclosing, one example of which T will ]

now describe. .

Referring to Fig. 8, T show a switch 281
which is normally held open by the core of
timer solenoid 85 in its lowest position but
which is permitted to close on contact 232
when the solenoid rises, herein by gravity.
Switch 231 is connected to the positive line
by a wire 233 tapped to wire 101, and con-
tact 232 has connected thereto a wire 234

leading to the right hand contact beneath

floor magnet I and to the wire 220. When
the door has opened and the solenoid is en-
ergized, although the magnet A releases its
armature, current is still supplied to the
lights through switch 231.
of the floor magnets will take the positions
shown in the drawings and the lighting cir-
cuit will be as follows:—wires 101, 233,
switch 231, wire 234, wire 220, incandescent
bulb w', wire 221, the armature and left
hand lower contact of floor magnet I, wires
222 and 223, incandescent bulb u?, wire 224,
armature and left hand lower contact of

The armatures
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floor magnet IT, wires 225, 235 and 230, in- -

candescent bulb 2, and wire 226, armature

and left hand lower contact of floor magnet .

IIT to wires 228 and 118 to the negative side.

Thus, the signal Car in use will appear at all
floors until the timer solenoid has completed
its action and the switch 2381 has again been
opened. .

It will be recalled that the door com-

mences to close after the timer solenoid has

completed its cycle. The construction just
described, therefore, does not provide means

110
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for displaying a signal during the time the

door'is closing. To provide for the display
of a signal during this time T may utilize,
as herein disclosed, the magnet E which it

120

will be remembered is not deénergized until -

the door has actually closed, at' which time
its holding circuit (#8) is broken by the
throwing of switch lever 63 on top of the
car by cam 59. Referring to Fig. 2, T may
provide the lower portion of the armature
of magnet E with an extension insulated
from the rest of the armature and connected
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by a wire 236 with wire 103 and the positife

- side of the line. - When the armature of
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magnet E is attracted, this extension is
adapted to close on the lower bottom con-
tact 237 of magnet E which is connected by
wire 238 with wire 234 which leads to the
lower right hand contact of floor mdgnet I
and wire 220. After the switch 231 is
opened, however, current is still supplied
to the lighting circuit from the positive side
through wires 103, 236, contact 237 and
wires 238 and 234 to the bulbs %%, %* and »?
as already described until the door has actu-
ally closed. Thus, the signal Car in use ap-
pears at every floor until either a new signal
1s made through the master magnet A or
until the system is in condition to permit
such a signal to be made.

Obviously when the car is stopped in the
well or when the door is open and held open
for an indefinite period, a signal should ap-
pear at all places showing that the car is
use. I therefore (see Fig. 1) provide the
contacts 239 which the stop switch is adapt-
ed to bridge when it is turned either to stop
the car or to cut out the timing mechanism.
One of these contacts, herein the left hand,
makes connection with the positive line,
herein by means of the wire 240 tapped from
wire 103, and the other is connected by wire
241 with wire 220 going to the positive side
of bulb »*. It will be recalled that if the

“car is stationary at a floor and the door is

open, the circuit corresponding to #2 is
broken and the master magnet A and all the
floor magnets are deénergized so that the
switches controlled thereby assume the po-
sitions shown in Fig. 2. Likewise, if the car
is stopped in the course of the journey by
turning the button of the stop switch, these
magnets will likewise be deénergized
through breaking of the circuit corre-
sponding to #2, as already explainéd, and
they will assume the position shown in the
drawings. Under these circumstances the
stop switch bridges the contacts 239 and the
current coming from the positive line
through wires 240 and 241 will pass through
wire 220, light «*, wire 221, armature and
lower left hand contact of I, wire 223, light

" w?, wire 224, armature and lower left hand

contact of IT, wires 225, 235 and 230, light
%3, wire 226, armature and lower left hand
contact of TIT and wire 228 to the negative
line. Thus, the signal Car in use will be
displayed at all floors until the stop switch *
is turned back. -

By way of recapitulation and to facili-
tate reference I will here briefly state the
functions performed by various of the mag-
nets in the disclosed example of my inven-

'Magnets I, IT and IIT are floor ‘magnets

. .. responding - to the operating devices corre-

65

‘sponding to the several floors and control,

. 51,
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in codperation with the switches s, s? and
s%, the travel of the car. They also serve se-
lectively to make the circuits among the va-
rious signal lights. |

Magnet A, sometimes referred to as the
master magnet, has three functions: First,
it weakens the current of the common floor
wire 106 so that after one of the floor mag-
nets has worked the operation of a button
on another floor will not permit another of
the magnets to be energized so as to attract
its armature, and thus the magnet A pre-
vents interference; second, it controls the
energization of the door motor switch mag-
net ¥ shown at the upper left hand portion
of Fig. 8;'and third, it gives one side of the
line to the signal lights at the floors.

Magnet B is a relay switch which cuts out
magnet C when the car is despatched by
the use of one of the buttons ¢ within the
same. The purpose of this is to prevent
the magnet C, as hereinafter explained,
from deénergizing. the holding circuit of
the floor magnet and master switch A. -

Magnet C serves to disconnect the circuit
of magnet A and is energized when the door
is open and the button at another floor is
pressed. This prevents any operation of
the motor devices, either car moving or door

.moving, before the door is closed at its

proper time by, the action of the timing sole-
noid.

Magnet D is a relay device operated after
the doors are closed by the buttons, whether
on one of the floors or in the car, and dis-
connects the current in the coil of the door
motor switch magnet I, permitting the door
motor switch to come to the position shown
in Fig. 8 where its bridge 17 permits a cir-
cuit to be made to the coil of the magnet
operating the circuit breaker.

Magnet E is a part of the timing mecha
nism, and the switch controlled thereby de-
energizes the timer solenoid and in codpera-
tion with the connection closed by the sole-
noid at 163 and 172 serves to supply current

to the magnet F of the door motor switch

in order to close the door. Herein magnet
E is also utilized to supply current to the
signal lights while the door is closing.

In the embodiment of my invention here
illustrated means are provided whereby the
automatic door opening mechanism may be
put out of action entirely and the car op-
erated as ordinary push button elevators
have hitherto been operated. The construc-
tion of the connection between the door
opening -motor 15 and the door, as shown
in Fig. 6, permits the doer to be opened in
this manner, it being closed behind the user
by the spring 57 cushioned by the dash pot
For this purpose (see Fig. 3) I may
provide a switch 242 in wire 147 in the cir-
cuits (#4 and #9) of magnet F control-
ling the door motor switch. When this
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switch is opened, obviously the door motor
switch will not be closed and the motor 15

on top of the car will not be operated.

Merely to cut out the motor in this manner -

is not sufficient, however, as it will be re-
called that the holding circuit #2 for the

* floor magnet, which éircuit also energizes
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master magnet A, is in the ordinary opera-
tion of the device broken when the door
opens by the throwing of switch lever 61,
thus releasing the magnets. When the door
1s opened by hand, however, the motor 15
does not rotate, the cam 59 will not turn
and so the holding circuit #2 will not be
broken. Since the magnet A energized by
this circuit makes circuit #3 which pre-
vents any other floor magnet from being
energized while one is held in, if the cir-
cuit of the magnet F only were broken, as
by the switch 235, the car would be out of
commission after the first user had left it,
since it could not respond to a call to an-
other floor.

Means must therefore be provided for de-
energizing the floor magnets and the master
magnet A independent of the switch lever
61. For this purpose the switch 1112, shown
in Fig, 3, referred to in the description of
circuit #2 may be arranged to connect wire
111, instead of to wire 111°, with a wire 243

positive side of the door switch d®. Prefer-
ably, as shown -in Fig. 8, the switches 242
and 111°* are connected to move as one form-
ing a double pole switch, so that when 147

is broken 1112 makes connection with 243.

When the switch 111 is in the position

shown in Fig. 3 of the drawings the effect.

is the same as if the contact 71 were di-
rectly .connected to the wire 112. “When
switch 111® is thrown, however, the circuit
which holds the floor magnets and energizes
master magnet A is the same as circuit #2
to contact 71, then passes by wire 111, switch
111, wires 243 and 191, door switches @?, d*
and d' successively, wire 192 and gate
switch g, to wire 112 and to the negative
side as already described. Thus, when the
door of the .car is opened by hand this cir-
cuit will be broken independently of any
movement of the switch levers 61 and 63
and the floor magnets and the master mag-
net A will be de¢nergized. Therefore, after
the door closes again and permits circuit
#14 to be made the car is in condition for
use. However, the car cannot be taken
away until the person has left it and the
door has reclosed. The elevator may then
be operated as before except that the door
will be controlled by hand instead of auto-
matically. T

I have described in detail the embodiment

.of my invention illustrated in the accom-

panying drawings and referred in the course

‘of the description to a few of the advan-

~

‘operating a relay governed

b K

tages due to the use of the various typical
devices shown. Obviously, however, the
specific nature of the description has had
for its intention clearness merely. The ar-
rangement of parts and their particular na-
ture may be widely changed without de-
parting from the spirit of my invention or
sacrificing characteristic advantages thereof.

What T claim as new and desire to secure
by Letters Patent is:— _

1. An elevator system comprising, in com-
bination, a car, a door, a motor mounted on
the car, a driving connection between the
same and the door, means to energize the
motor to cause the same to open the door and

automatic means to deénergize the same for

a fixed time and thereafter to reénergize the
same for closing the door.

2. An elevator system comprising, in com-
bination, a car, a door, a motor mounted on
the car, crank means driven thereby for
opening and closing the door, relay means
controlling the energization of the motor,
means actuated by the motor momentarily to
interrupt the circuit of said relay means at
opposite positions of the crank means, tim-
ing apparatus,
eration when a deor is open and means for

by the timing
apparatus. \
3. An elevator system comprising, in com-
bination, a car, a door, a rotary electric
motor mounted on the car, a driving connec-
tion between the same and the door, a cam
on the motor shaft and a pair of switches

operated in alternation by said cam and -

controlling the energization of the motor.
4. An elevator system comprising, in com-
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eans to set the same in op- -
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bination, a car, a door, a rotary electric - -

motor mounted on the car, a driving connec-
tion between the same and the door, a cam
on the motor shaft, a pair of switches oper-
ated in alternation by said cam and con-
trolling the energization of the motor and a
timing mechanism controlling jointly with
one of said switches the energization of the
motor whereby the door will remain open
for a K)redetermined period. -

5. An elevator system comprising a car, a
sliding door, a rocking lever for operating
the door, a motor for driving the lever,
means for energizing the motor, means auto-
matically, to stop the same when the door
shuts and means to suspend the operation
of the same for a predetermined time after
the door has opened. '

6. An elevator system comprising, in com-
bination, a car, a door, a motor mounted on
the car, means connecting the same to the
door, a circuit for energizing the motor com-
prising a main electrically operated switch,
means for breaking the circuit of the operat-
ing means for said switch when the motor
has opened the door, a timing mechanism,
means to set the same in operation when the
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door is open and an energizing circuit for
said operating means closed by the action of
the timing mechanism including a connec-

tion arranged to open when the door is
- closed.

7. An elevator system comprising in com-
bination a car, a door, a motor on the car,
a driving connection between the same and
the door, relay means controlling the ener-
gization of said motor, a circuit for said
relay means and means whereby the motion
of said motor causes momentary interrup-
tion of the circuit. :

8. An elevator system comprising, in com-
bination, a car, a door, a motor on the car,
a driving connection between the same and
the door, a cam driven by said motor, a
switch tripped by the cam and a relay gov-
erned by the switch and controlling the en-
ergization of the motor.

9. In an elevator system, a car, a door,
moving means for the car, moving means
for the door, operating elements correspond-
ing to the several floors, electrically oper-
ated switches corresponding to the several
floors operated by said operating devices,
circuits through said several switches and
including respectively switches governed by
the position of the car, a mechanism ener-
gized by said circuits for governing the car
moving means, a relay in said circuits and
a mechanism having an energizing circuit
controlled by said relay for governing the
door moving means.

10. In an elevator system, a car, a door, a
power mechanism on said car connected to
the door for opening and closing the same
and governing means for said mechanism
automatically to operate the door on the ar-
rival of the car at a selected floor, the con-
nection between said mechanism and the
door including a resiliently yielding device
whereby to permit operation of the door by
hand independently of said governing
means. :

.11, In an elevator system, a car, a door, a
power mechanism on said car connected to
the door for opening and closing the same,
governing means for said mechanism auto-

“matically to operate the door on the arrival

of the car at a selected floor and means to
throw said governing means out of .action,
the connection between said mechanism and
the door including a resiliently yielding de-
vice whereby to permit operation of the door
by hand independently of said governing
means. . _

12. In an elevator a car, a door, a power

~ mechanism on the car, a bell crank for op-
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erating the door, a crank driven by said
mechanism and means for connecting the
crank and bell crank including a piston and
a dash pot cylinder and springs resiliently
holding the crank and bell crank against
relative lost motion.

1,870,111

13..In an elevator a car, a door, a power
mechanism on the car, a resiliently yieldable
motion-transmitting connection between said

‘mechanism and the door for operating the

latter and shock-absorbing means to cushion

the resilient recoil of said connection after

yielding thereof. ' :
14. An elevator system comprising, in

. combination, a car, a door, a motor mounted

on said car, motion-transmitting means be-
tween the motor and door, governing means
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for said motor to energize the same to open -

the door and reclose the same on expira-
tion of a determined time interval, said
motion-transmitting means including a
yielding connection permitting lost motion

of said motor relative to the door in closing..

15. An elevator system comprising, in
combination,a car,a door, means for moving
the car to a selected floor including operat-
ing devices corresponding to the several
floors, switches corresponding to the several
floors controlled by said operating. devices,
moving means for the car, a circuit control-
ling the same including a switch governed
by the position of the car, a switch corre-
sponding to a floor and a relay, means for
moving the door, a controlling circuit there-
for governed by said switch corresponding
to a floor and including also a switch con-
trolled by said relay. ‘

16. An elevator system comprising, in
combination, a car, a door, means for
moving the car, means for moving the
door, circuits for energizing said mov-
ing means respectively, switches in said
circuits, electric means for closing the
switches, connecting means operated by the
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switches whereby the closing of either -

switch breaks the circuit of the operating
circuit of the other, controlling devices for
the electric closing means of the car-moving
circuit constructed and arranged to permit
despatch of the car on a predetermined
journey and means consequent in action

{hereon for operating the electric cl~ ng

means of the door-opening circuit on con-
clusion of said journey.

17. An_ elevator system comprising, in
combination, a car, a door-operating motor
carried thereby, a circuit for said motor in-
cluding an electrically operated switch, a
controlling circuit for operating the switch
including a connection broken when the mo-
tor moves the door to open position, an elec-
tric timing device, a switch closed when
the motor moves the door to open position
for energizing said device, switches oper-
ated by movement of said timing device and
a circuit traced through said switches for
operating the electrically operated switch
for the motor aforesaid and.including a
connection broken when the motor moves
the door to closed position. ' !

18. In an elevator system of the type
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wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors govern the
despatch of the car to selected floors, in com-
bination, switch magnets corresponding to
the several floors energized by the respec-
tive operating devices, a master switch mag-
net, a door-operating motor on the .car, a
controlling circuit therefor including the
switch of said master magnet, a floor se-
lector-including switches corresponding to
the several floors and controlled by the po-
sition of the car and circuits controlled
by the switches of said magnets and corre-
sponding switches of said selector and also
including a relay to deénergize said master
magnet. . ‘

19. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors govern the

despatch of the ¢ar to selected floors, in com- -

bination, switch magnets corresponding to
the several floors energized by the respec-
tive operating devices, a master switch mag-
net, a door-operating motor on the car; a
controlling circuit therefor including the
switch of said master magnet, a floor se-
lector including switches corresponding to
the several floors and controlled by the po-
sition of the car, circuits controlled by the
switches of said magnets and corresponding
switches of said selector and also includ-
ing a relay to deénergize said master mag-
net, and means worked by the operating de-
vices in the car to disconnect the relay.

20. In an elevator system of the type

~ whetein operating devices at the several
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floors and operating devices in the car cor-
responding to the several floors govern the
despatch of the car to selected floors, in com-
bination, controlling circuits for starting the
car-moving means each including a switch
corresponding to a floor and worked by the
operating devices corresponding thereto, a
switch corresponding to a floor and open
when the car is at that floor and switches

open when doors affording access to the .

car are open, a master switch magnet hav-
ing -a circuit adapted to be closed on the

closing of any of said first mentioned.

switches, electric power means for operating
doors controlled by the switch of said mag-

" net, means for deénergizing the magnet
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when a door is opened by said power means,
means for shutting the door after a prede-
termined time interval and means worked
by said controlling circuits for deénergiz-
ing the circuit controlled by the switch of
sald magnet. ‘ ;

21. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors govern the
despatch of the car to selected floors, in

18

combination, controlling circuits for start-
ing the car-movirg means each including a
switch corresponding to. a floor and worked

by the operating devices corresponding

thereto, a switch ccorresponding to a floor
and open when the car 1s at that floor and

to the car are open, a master switch magnet
having a circuit adapted to be closed on
the closing of any of said first mentioned
switches, electric power means for oper-
ating doors controlled by the switch of
said magnet, means for deénergizing the
magnet when a door is opened by said
power means, means including a timing de-
vice for completing a circuit for reénergiz:
ing said power means independently of said
magnet, means to break the circuit when
the door is closed and means worked by said
controlling circuits for deénergizing the cir-

cuit controlled by the switch of said magnet.

22. In an elevator system of the type
wherein operating devices at the several

-floors and operating devices in the-car cor-
-responding te ‘the several floors govern

the despatch of the car to selected floors,
in combination, controlling -circuits for
starting the car-moving means each in-

cluding a switch corresponding to a

floor and worked by the operating devices
corresponding thereto, a switch correspond-

ing to a floor and open when the car is at -

that floor and switches open when doors af-
fording access to the car are open, a master
switch magnet having a circuit adapted to
be closed on the closing of any of said first
mentioned switches, electric power means
for operating doors controlled by the switch
of sald magnet, means for deénergizing the
magnet when a door is opened by said
power means, means for shutting the door
after a predetermined time interval, means
worked by said - controlling circuit for de-

' energizing the circuit controlled by said

magnet switch, other circuits completed
when an operating device at alfloor is ac-
tuated each including a switch eorrespond-
ing to a floor and open when the car is at
that floor as above recited but independent
of the switches correlated with the doors,
means worked by said circuits to preclude
action of said master magnet switch and

means worked by the operating devices.

within the car to cut out said action-pre-
cluding means. _ _
23. An elevator system comprising, in
combination, a.car, a door, means for mov-
ing the car, means for moving the door, cir-
cuits for energizing said moving means re-
spectively, switches in said circuits, electric
means for closing the switches, connecting

means operated by the switches whereby the

closing of either switch breaks. the circuit
of the operating circuit of the other, means
for operating said electric closing means in-
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cluding operating devices corresponding to
the several floors, switches corresponding to
the several floors controlled by said operat-
ing devices, a circuit for effecting the en-
ergization of the switch closing means of the
car moving means including a switch gov-
erned by the position of the car, a switch
corresponding to a floor and a relay, and a
circuit for the switch closing means of said

door moving device governe& by said switch

corresponding to a floor and including a
switch controlled by said relay.

24. An elevator systera comprising, in
combination, a car, a door, operating de-
vices at the floors and operating devices in
the car corresponding to the several floors,
means controlled by the operating devices
for despatching the car to the floor corre-
sponding thereto, means codperating there-
with for moving the door on arrival of the
car at the floor corresponding to the device
used and means for cutting out said latter
codperating means, :

25. An_elevator system comprising, in
combination, a car, a door, operating de-
vices at the floors and operating devices in
the car corresponding to the several floors,
means controlled by the operating devices
for despatching the car to the floor corre-
sponding thereto, means codperating there-
with for moving the door on arrival of the
car at the floor corresponding to the device
used including a power mechanism carried
by the car and a resiliently yieldable con-
nection between the same and the door and

“means for cutting out said latter codperat-

ing means.

26. An elevator system comprising, in
combination, a car, a door, means including
a timing mechanism for automatically re-
closing the door a predetermined time after
it is opened and a device to cut out said
means.

27. An elevator system comprising, in
combination, a car, a door, means including
a timing mechanism for automatically re-
closing the door a predetermined time after
it is opened and a device to cut out said
means and reset the timing mechanism.

28. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors control the
operation of the car, in combination, car-
moving means set in action by said devices

are closed, means for operating the door af-
fording aecess to the car set in action by
said devicés comprising a power mechanism
operable when said car-moving means is
out of action and arranged to open the door
and reclose the same after s definite time
and an operating device indefinitely to post-
pone the reclosing action.
29. In an elevator system of the type

1,370,111

wherein operating devices at the severa:
floors and operating devices in the car cor-
responding to the several floors control the

“operation of the car, in combination, car-

moving means set in action by said devices
and operable when the doors of the system
are closed, means for operating the door af-

70

fording access to the car set in action by said -

devices and operable when said car moving
means is out of action including means to
open and reclose the door and a timing de-
vice to govern the closing action and an op-
erating device to throw said timing device
out of action.

80. In an elevator system of-the type
wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors control the
operation of the car, in combination, car-
moving means set in action by said devices
and. operable when the doors of the system
are closed, means for operating the door af-
fording access to the car set in action by said
devices and operable when said car-moving
means is out of action including means to
open and reclose the door and a switch on
the car arranged to halt said car-moving
means when the car is under way and said
operating means when the car is stationary.

31. In an elevator system, in combination,
a car, a door, a door operating power mech-
anism carried by the car, a yieldable con-
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nection between the same and the door, -

switch means arranged to be tripped by said
mechanism substantially at the extremes of
movement of the door, means to despatch the
car to a selected floor and to render said
mechanism effective to open the door on the
arrival of the car at that floor, medns to re-
close the door after a time inteérval,. said
means including cireuits traced through said
switch means, and means for opening a
cireuit to prevent energization of said power
mechanism and for introducing in the men-
tioned circuits of the car-despatching and
door-operating means a switch arranged to

_be closed when the door is closed and opened

when the door is opened.
" 32. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors control the
operation of the car, in combination, sets of
electric signals at the floors, switches which

. correspond to the floors and are worked by
and operable when the doors of the system |

the operating devices and are adapted each
selectively to make connection among the
signals of the sets to display suitable dif-
ferent signals at the several floors and means
responsive to the action .of any of said
switches to complete the signal circuit.

33. In an elevator system of the type
wherein opérating devices at the several

floors and operating devices in the car cor-

responding to the several floors control the
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operation of the car, in combination, pairs
of electric signals at the floors, switches
which correspond to the floors and are
worked by the said operating devices and
are arranged to shunt current about the sig-
nals of a pair alternatively and means re-
sponsive to the action of any of said switches
to complete the signal circuit.

"34. A gystem as defined in claim 32 where-
in the switches making connection for the
light circuit are mechanically a part of
switches which control the despatch of the
car.

35. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors control the
operation of the car, in combination, sets of
electric signals at the floors, switches which
correspond to the floors and are worked by
the operating devices and are adapted each
selectively to make connection among the
signals of the sets to display suitable differ-
ent signals at the several floors, holding cir-
cuits for said switches, means energized by
sald holding circuits to give current to the

“signals and means effective when the door

30

giving access to the car is opened to break
the holding ecircuits. -

36. In an elevator system of the type

. wherein operating devices at the several
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floors and operating devices in the car cor-
responding to the several floors control the
operation of the car, in combination, sets
of electric signals at the floors, switches cor-
responding to the floors worked by the op-
erating devices and adapted selectively to
make connection for the signals of the sets,
holding circuits for said switches, means
energized by said holding circuits to give
current to the signals, means for automati-
cally opening the door giving access to the
car when the cai stops at a floor, means for
breaking the holding circuits when the door
has opened and means to give current to the
signal circuit while the door is open.

37. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors control the
operation of the car, in combination, means
to bring the car to rest at a given floor on op-
eration of the device corresponding thereto,
means to open the door on its arrival, a tim-
ing device set in action when the door is
opened, means for reclosing the door includ-
ing an electro-magnetic switch energized by
the action of said timing device, means to dis-
play at the several floors during travel of the
car signals indicating the condition of the
system and means controlled jointly by said
timing device and said switch to display suit-
able signals after action of said first men-

tioned ' signal-displaying means has ceased.

-38. In' an elevator system of the type
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wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors control the
operation of the car, in combination, means
to bring the car to rest at a given floor on op-
eration of the device corresponding thereto,
means to open the door on its arrival,
means including a retarded solenoid timing
device for reclosing the door after a definite
period, electric signals at the floors and
means to supply current thereto including
a switch operated by the solenoid core.

39. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors control the
operation of the car, in combination, means
to bring the car to rest at a given floor on
operation of the device corresponding there-
to, means cotperating therewith to open the
door at that floor and reclose the same aftér
a predetermined period, electric signals at

-the floors and means set in action by an op-

erating device to display at the several floors
signals indicating the condition of the sys-
tem until the door has been reclosed in the
sequence of action determined by said de-
vice.

40. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the car cor-
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responding to the several floors control the

‘operation of the car, in combination, means

to bring the car to rest at a given floor on op-
eration of the device corresponding thereto,
means cooperating therewith to open the
door at that floor and reclose the same after
a predetermined period, and means effective
on operation of a device to display at the
corresponding floor a signal indicating that
the car is coming and at the other floors that
the car is in use and means for displaying
appropriate signals after the car has
stopped. '

41, In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the .car cor-
responding to the several floors control the
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operation of the car, in combination, means

to bring the car to rest at a given floor on op-
eration of the device corresponding thereto,
means codperating therewith to open the
door at that floor and reclose the same after
a predetermined period, and means effec-
tive on operation of a device to display at
the corresponding floor a signal indicating
that the car is coming and at the other floors
that the car is in use and after the car has
reached that floor to display at all floors a
signal indicating that the car is in use.

42. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors control the
operation of the car, in combination, means
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to bring the car to rest at a given floor on
operation of the device corresponding there-

to, means codperating therewith to open the”

door at that floor, means including a timing
device for reclosing the door affer a pre-
determined period, means set in action by
an operating device to display at the several
floors during travel of the car signals indi-
cating the condition of the system and to dis-
play during action of said timing device sig-
nals indicating the condition of the system.

43. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors control the
operation of the car, in.combination, switch
controlling magnets at the floors worked by
the operating devices and switches comn.
trolled thereby
the car, holding circuits for said magnets,
means for interrupting the holding circuits
after operation of the car door, electric sig-
nals at the floors, means to supply current
to the same during energization of the hold-
Ing circuits and means governed by said
controlling magnets selectively to make con-
nections for the signals.

44. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors control the
operation of the car, in combination, switch
controlling magnets at the floors worked by
the operating devices and switches con-
trolled thereby governing the movement of
the car, holding circuits for said ‘magnets,
means for interrupting the holding circuits
after operation of the car door, electric
signals at the floors, means to supply cur-
rent to the same during energization of the
holding circuits and means governed by said
controlling magnets selectively to make con-
nections for the signals, manually operable
means to break said holding circuits where-
by to release the switches and stop the car
and means associated therewith to energize
a signal at each floor independently of said
holding eircuit.

45. An elevator system including a car,
a door, power means for opening the
door, and ‘means including a timing device
automatically to reclose the door after a pre-
determined period, a manually operable de-
vice for placing said means out of action
and means associated therewith for display-
ing a signal at the several floors while said
means is out of action.

46. In an elevator system of
wherein operating devices at the several
floors and operating devices in the car cop-
responding to the several floors control the
operation of the car, in combination, mag-
nets corresponding to the several floors en-
ergized by the corresponding operating de-
vices and governing the despaéch of the car,

the type

governing -the movement of .

“operating the signals of
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electric signals at the floors and means op-
erated by said magnets for displaying at
each floor appropriate signals indicating the
condition of the system.

47. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors contro] the
operation of the car, in combination, an
electric signal at each floor, said signals be-
ing normally connected, another signal at
each floor, switches which correspond to the
several floors and are worked by said op-
erating devices, each arranged to shunt cur-
rent around the signal of the first set and
through the other signal for the respective
floor and means governed by the operating
devices for completing the signal circuit.

48. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors control the
operation of the car, in combination, electric
signals at each floor, one for indicating that
the car is in use and one for indicating that
it is responding to a call, a circuit for op-
erating the signals of the first set, electric
switches corresponding to the several floors
worked by said operating devices for con-
necting the corresponding signals of the sec-
ond set in the circuit and means set in ac-
tion by the operation of any operating de-
vice to complete the signal circuit and act-
ing also to preclude operating energization
of the other electric switches.

49. In an elevator system of the type
wherein operating devices at the several

floors and operating devices in the car cor-

responding to the several floors control the
operation of the car, in combination, elec-

- tric signals at each floor, one for indicating

that the car is in use and one for indicating
that it is responding to a call, a circuit for
the first set, electric
switches corresponding to the several floors
worked by said operating devices for con-
necting the corresponding signals of the
second set in the circuit and a relay common
to said switches and switéh means operated
thereby to prevent further operation of the
electric switches until the journey of the
car has been completed. -

50. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in the car cor-
respending to the several floors control the
operation of the car, in combination, sets
of electric signals at the floors, switches cor-
responding to the floors worked by said
operating devices and adapted to male con-
nection for the signals of the sets, holding
circuits for said switches, a relay common

o said helding circuits and switch means

operated by said relay to prevent further
working of the said switches by said oper-
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ating devices until the journey of the car has
been completed. -

51. In an elevator system of the type
wherein operating devices at the several
floors and operating devices in-the car cor-
responding to the several floors control the
operation of the car, in combination, sets of
electric signals at the floors, switches corre-
sponding to the floors worked by said op-
erating devices and adapted to make con-
nection for the signals of the sets, a relay
responsive to the action of any of said
switches and means operated thereby to
short-circuit the switches until the journey
of the.car has been completed. -

52. In an elevator system of the type

- g

wherein operating devices at the several
floors and operating devices in the car cor-
responding to the several floors contro] the
operation of the car, in combination, sets of
electric signals at the floors, switches corre-
sponding to the floors worked by said op-
erating devices and adapted to make connec-
tion for the signals of the sets, means for
holding the switches after actuation thereof
and means for short-circuiting the operating
devices and switches until the journey of the
car has been completed.

In testimony whereof, I have signed my
name to this specification.

JOSEPH R. JACKSON, Jz.
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