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3 Claims. 

The present invention relates to electric eleva 
tors, particularly to apparatus for automatically 
Stopping and starting automatic elevators. 
While various arrangements have previously 

been designed to stop electric elevators automat 
ically When they reach a floor or landing, the 
mechanisms employed in the past are either dif 
ficult to adjust for accuracy, or, because of their 
disposition in the elevator hatchway, are not 
ready accessible. In some types of automatic 
Stopping devices, for instance, a chain attached 
to the elevator car and driving a reduction unit 
is employed. Since an adjustment of the stop 
ping mechanism is in turn multiplied through the 
reduction unit, it will be apparent that slight in 
accuracies in adjustments will result in stopping 
the car at Some distance either above or below 
the floor level. In other forms of car stops, 
Where the SWitches, contacts, or similar devices 
are positioned in the hatchway at floor levels or 
in the path of the elevator to obtain a 1 to 1 ratio, 
it is necessary for a repair man to enter the 
hatch Way, get on the top of the car, and go from 
floor to floor to check the stops, 

It is an object of the present invention to 
provide means having a 1 to 1 ratio with the 
movement of the car to which the stop mecha 
nisin is attached. 

It is also an object of the invention to provide 
a Stop mechanism which will, after a short lapse 
of time, permit the notor circuit to close so that, 
when the doors to the car and landings are closed, 
the elevator automatically starts. 

It is a further object of the invention to pro 
Wide Separate travel controls or stop mechanisms 
for the up and down travel of the elevator, each 
of these mechanisms tripping a motor control 
switch. When the car is moving in one direction, 
but Which is ineffective to trip the control when 
the car is traveling in the opposite direction, 
Other objects of the invention will be appar 

ent from the following description of a preferred 
embodiment thereof and from the appended 
drawings, in which: 

Fig. 1 is a fragmentary front elevation of the 
mechanism employed for tripping a motor con 
trol SWitch; 

Fig. 2 is a perspective of the SWitch shown in 
Fig. 1; 

Fig. 3 is a transverse section on line 3-3 of 
Fig. 1; 

Fig. 4 is an enlarged perspective of one of the 
cams employed in the apparatus; 

Fig. 5 is a fragmentary longitudinal Section 
through one of the cams and the chain; and 

(C. 200-52) 
Fig. 6 is a schematic wiring diagram of the 

stop mechanism and circuits for the controls and 
notOr. 
It will be assumed that the apparatus is in 

use in an elevator such as that installed in de 
partment stores where the car completes a full 
trip up and then a full trip down, stopping at 
each floor on each trip. In this type of elevator, 
the car is stopped automatically, the door then 
opened, and, after the door is closed, the car re 
Sumes its travel in the same direction, except, 
of course, when it reaches its upper and lower 
limitS. 
In the present invention, the stop mechanism 

comprises a chain attached at One end to the 
car and at its other end to a counterWeight, this 
chain having secured thereto at intervals equal 
to the distance between floors a series of cams 
designed to trip a control SWitch. In Fig. 1, it 
will be seen that the chain ) is a conventional 
link chain passing over a toothed wheel or Sprock 
et , the teeth of the sprocket being spaced a 
distance such that they mesh with every other 
link of the chain. As shown in Fig. 6, one end 
of the chain is attached to car 2 and its other 
end to counterweight 3. 
Adapted to be Secured to this chain are cam 

pieces 4. Each cam piece comprises a project 
ing portion having a straight side 6 perpendic 
ular to the path of the chain and an inclined 
face 7. A tooth portion 8, flared at its end 
as at 8', is designed to fit into the Space between 
two links, this portion being preferably split at 
9 and being of Spring steel so that it will Snap 

into Said Space. The portion 8 may be tapped 
at 20, if desired, to receive an expansion screw 
2, which presses the sides of the said portion 
firmly against the adjacent links. 
Sprocket is located in the machine room 

above the elevator shaft and is easily accessible 
so that the cam pieces may be removed and ad 
justed With respect to the chain at such intervals 
that the car Will be stopped substantially at floor 
levels. Positioned above the Sprocket is a switch 
22 comprising contacts 23, 23, and bridge mem 
ber 24. The latter is mounted on a reciprocable 
rod 25 normally held in Switch-closing position by 
spring 26. Contacts 23, 23' are connected to ter 
minals of the car Operating motor circuit which 
is broken. When bridge member 24 is lifted out 
of engagement with the said contacts. The con 
tacts are mounted on an insulator fastened to a 
substantially U-shaped bracket 27 in the lower 
flange 28 of which is provided a guide opening to 
accommodate the square end 29 of rod 25. Fixed 
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in the connecting web 3.0 of bracket 2 is a bush 
ing 3 in which is journaled shaft 32 to one end 
of which is secured a housing 33 and to the other 
end of which is fastened a rocker arm 34. Slid 
ably mounted in housing 33 is a plunger 35 nor 
mally urged to project beyond the end of the 
housing by Spring 36. The upper end of the 
plunger is reduced and threaded, as at 36', to re 
ceive a nut 37 which limits the distance the 
plunger may project beyond the end of the hous 
ing. Rocker arm 34 is connected through link 38 
With rod 25 so that, upon rotation of shaft 32, 
rod 25 is elevated and the switch opened. 
The coaction between cams 4 and switch 22 

Will now be explained. Assuming that the 
Sprocket is rotating in a counterclockwise direc 
tion, that is, when the car is on its down trip, 
and that cam 4.a first engages plunger 35, in this 
case, the straight side 6 of the can engages the 
plunger and rocks housing 33 and arm 34. 
Hence, the Switch is opened. Further movement 
of the car and chain in the same direction brings 
cam 4b into engagement with the plunger, but 
the inclined face of the cam merely lifts the 
plunger against Spring 36 and the housing does 
not rock. The Switch, therefore, remains closed. 
When the car is ascending, the reverse of this 
operation takes place, that is, cam 4b first en 
gages the plunger to open switch 22, but can Ad 
merely rides under the plunger without rocking 
the latter. 

It will be understood, of course, that there is 
One 'doWn' can and one 'up' can for each 
floor, except the first and top floors, there being 
limit SWitches for each of these two floors lo 
cated in the path of the car. Now if it be found 
that the car does not stop approximately at the 
level of any floor, it is only necessary to remove 
the can corresponding to the particular stop 
and move it two, or a multiple of two, of the 
spaces between links of the chain, the direction of 
adjustment being dependent on Whether the car 
stops below or above a floor level. Since the 
lengths of the links are relatively small, for in 
stance one-half inch or Smaller, and the chain 
travels at the same rate and distance as the Car, 
it is obvious that relatively accurate adjustments 
of the stop mechanism may be made in the ma 
chine room at the top of the shaft. 

It will thus be seen that a pair of adjustable 
can devices is provided for each floor, one in 
terrupting the 'up' travel of the car and the 
other its 'down' travel. These cams are all read 
ily accessible at a common point without mak 
ing it necessary to enter the hatchWay. The 
Switch which is tripped by the cams is intended 
to be placed in series with the relay coil of the 
contactor controlling the elevator driving motor 
and a suitable time delay device is used in par 
allel with this relay So that the driving motor 
circuit is not immediately closed after the can 
passes switch 22. It is also intended that there 
be a further motor circuit control associated with 
the doors of the car and landings, this latter 
control preventing Operation of the motor While 
the doors are open. Hence, by the time the doors 
are again closed by the operator, switch 22 and 
the time delay Switch are both closed, the driv 
ing motor starting as Soon as the doors are closed. 

Referring to the Wiring diagram in Fig. 6, it 
will be assumed that the 'up' button Switch U1 
has been momentarily closed, energizing relay U2 
to close SWitches U3, U4, The latter SWitches are 
On One end of a pivoted SWitch arm, On the other 
'end of which is a SWitch Us, the latter being nor 

2,236,136 
mally closed. When Switches U3 and U4 at the op 
posite end of the SWitch arm are open. When 
the Switch U1 is closed, the door is open and at 
least one of the door-operated safety SWitches 39 
is open, relay M2 being thus deenergized. 

Relay M2 When energized closes SWitches M1, 
M3, M4, M5, controlling operation of the elevator 
motor M. Hence, When relay M2 is deenergized, 
the motor cannot be operated. 
Relay T2 is deemergized at the same time relay 

M2 is deemergized. Relay T2 when energized 
opens a time or delay SWitch T4, the latter being 
normally closed When relay T2 is deemergized. 
With Switch T4 closed, relay C2 is energized to 
close SWitches C3, C4 and open switch C1. The re 
versible motor 8' then moves the door to closing 
position. 
When the door is fully closed, all of the Switches 

39 will be closed, whereupon relays M2, T2 will 
be energized and the motor Switches M1, M3, M4, 
M5 closed. When the door is fully closed, the 
resistance of the door frame will open a Safety 
Switch indicated at R, and since relays C2 is in 
series with this switch, the door closing circuit 
of motor 8' will be opened. Switches Us, Ui 
being closed by relay U2, the elevator will ascend 
until automatic Switch 22 is tripped by cam 4d. 
corresponding to the next landing position of 
the elevator, at Which time Switch 22 is opened. 
The motor switches are then opened and Switch 
Me closed. In Series With SWitches M6 and C1 
is a door Opening limit SWitch indicated at OL. 
This limit switch together with switches M6 and 
C1 Will close when switch 22 opens at Which time 
relay O2 Will be energized to close SWitches O3, 
O4 and operate motor 8 in a direction to open 
the door. The door will continue to open until 
limit switch OL opens. SWitch O1 is Open When 
the Switches U3, U4 are closed, so that door clos 
sing relay C2 is inoperative during door opening 
operation. 

It is apparent that operation of the elevator 
in a downward direction is controlled in a simi 
lar manner by the "down' switches designated 
generally by the letter D. During the down 
travel of the elevator cam 4a will act to trip 
switch 22, but cam 4b will merely lift plunger 
35 on the tripping mechanism. 
In addition to the relays and SWitches referred 

to hereinbefore, the circuits are provided with 
, the usual emergency switch E, pass button 49, 
which may be closed to permit the car to pass 
a landing, upper and lower limit switches L1 and 
L2 at the top and bottom of the elevator well, 
brake operating relay B, and a can retiring relay 
K2, the latter operating a safety landing door lock 
ing device when the car is in operation. It is 
intended that the car door and landing doors be 
connected by suitable devices to permit the doors 
to be simultaneously opened by the motor 8. 

It will be apparent from the foregoing de 
scription of the parts and operation of the in 
vention that a relatively simple and inexpensive 
arrangement of stop devices is provided. While 
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the invention as described is illustrative of one 
form of the invention, it is not intended that it 
be limited to the exact arrangement of parts 
shown, but may be modified within the meaning 
of the appended claims. 
What I claim as my invention is: 
1. Mechanism for controlling the travel of ele 

Vators comprising. an electric switch, a rockable 
member for Opening said SWitch, a plunger slid 
able, in said member and projecting therefrom, 
and cam means movable with the elevator, said 
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means being adapted to engage the plunger when 
moving in one direction to rock said member and 
open the switch but when moved in the other 
direction to lift said plunger Without rocking said 
member. 

2. Mechanism for controlling the travel of ele 
vators comprising an electric Switch, a rockable 
member for opening said switch, a plunger slid 
able in said member and projecting therefrom, 
and can means movable with the elevator, said 
cam means traveling in a path such that the cam 
means Will engage said plunger, said can means 
having a face Substantially parallel to the axis 
of Said plunger and another face angularly dis 

3. 
posed to said axis when the cam engages the 
plunger whereby said member will be rocked 
When the cam is moving in One direction and 
said plunger will be lifted without rocking said 
member when the cam is moving in a direction 
opposite to said one direction. 

3. Mechanism for controlling the travel of an 
elevator as defined in claim 1 in which the means 
movable with the elevator comprises a link chain 
Secured to the elevator and the can means has 
a split resilient portion adapted to be inserted be 
tween adjacent links of the chain for Snap en 
gagement with adjacent links of the chain. 

WINCENT J. GORMAN. 
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