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UNITED STATES PATENT OFFICE. 
ROBERT US F. TROY, OF MAD ISON, WIS CONSIN. 

ELECTRIC DOOR - OPERATING DEVICE. 

SPECIFICATION forming part of Letters Patent No. 461,122, dated October 18, 1891. 
Application filed September 18, 1890, serial No,365,338, (No model.) 

To all whom, it may concern: 
Be it known that I, ROBERTUs F. TROY, of 

the city of Madison, county of Dane, and 
State of Wisconsin, have invented certain new 
and useful Improvements in Door Opening 
and Closing Devices, of which the following 
is a specification, reference being had to the 
accompanying drawings. 
The object of my invention is to produce a 

device that will open and close a door auto 
lmatically upon a person approaching and 
passing through the doorway. 

In the accompanying drawings, Figure I 
shows a door and its frame provided with my 
invention. Fig. 2 is a sectional yiew of the 
door-opening part of my apparatus. Figs. 3 
and 4 are diagrammatical views showing the 
arrangement of the magnet and motor wires. 
Fig. 5 is a view of the details of an electro 
magnet. Fig. 6 shows an electro-magnet in 
combination with the clutch-lever. Figs. 7, 
S, and 9 are views of the clutch mechanism 
in detail. Figs. 10 and 11 illustrate the switch 
operating platform, and Figs. 12 and 13 a. 
modified form of switch-operating mechanism 
for directing the electric current through the 
magnets of the motor. Fig.14 illustrates my 
invention as applied to a sliding door. Fig. 
15 is a side elevation of a latch adapted to be 
used with a sliding door, and Fig. 16 an end 
view thereof. 
- Referring to the letters on the drawings, A 
indicates an ordinary door, preferably pro 
vided with any suitable springs or spring 
hinges B, such, for instance, as torsion-spring 
hinges, as shown in the drawings, preferably 
set so as to tend to keep the door open; but 
any suitable power instead of springs may be 
used. Upon the hinge side of the door, pref 
erably secured to the frame just above the 
top of the door, is a box C, of any Suitable 
shape and size provided with a motor D, that 
is set upon the middle partition E. 

Findicates a shaft supported in suitable 
bearings G in the sides of the box and provided 
with the countershaft-pulley H, that is belted 
to the driving-shaft I of the motor. Upon 
the shaft F is loosely mounted the spool J, 
that is provided on its end opposite the pull 

on opposite sides project pins L. (See Figs. 
7 and 8.) M and N indicate collars keyed or other 
Wise Secured to the shaft F, and between them 
is loosely mounted a sliding collar that car 
ries on its sides horizontal pins P, that are 
adapted to slide in perforations Q in the col 
lars M and N. By sliding the collar Otoward 
the spool J the pins P are projected into the 
groove Kin the path of the pins L, thereby 
communicating motion when in this position 
to the spool. 
R indicates a guide-pulley, around which 

passes a rope S, that is wound around the 
Spool J at one end, and passing around the 
guide-pulley T is fastened at the other end 
to a projection U, that is secured to the door. 
It will be observed that by the above-de 
Scribed arrangement the door would normally 
be kept open by the action of the spring 
hinges B, but that when the spool J is clutched 
to the shaft F and the electro-motor set in op 
eration to cause the shaft to revolve, the door 
will be drawn shut by the rope S. The spring 
hinges B exert their maximum resistance 
When the door is closed, so that instead of 
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slamming the door is drawn noiselessly into . 
its frame. 

If in place of hinges adapted to open a 
door Self-closing hinges were used, by dis 
pensing with the guide-pulley T the opera 
tion and the relative offices of the springs and . 
motor might, by a slight change, be reversed. 

In order to operate the clutch mechanism 
above described, I have provided a lever V, 
fulcrumed to the side of the box C at W, and 
Secured at its opposite end to the armature 
X of an electro-magnet Y. Z indicates a 
guide for this lever, and A' a spring, which 
tends to keep the armature separated from 
its magnet. The lever V is provided near its 
middle with a band B, that loosely surrounds 
the sliding collar O. This band is provided 
with Set-screws C, that enter the groove D’ 
in the periphery of the collar O, thereby al 
lowing the collar to turn freely upon its axis, 
but subjecting its lateral motion to the oper 
ation of the lever W. 
In order to automatically operate the above 
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sort of device in the shape of a platform upon 
each side of the door operatively connected 
with a current of electricity for controlling 
the operation of the closing mechanism above 
described. 
In Figs. 10 and 11. I have illustrated a plat 

form E', set upon rockers F., by which it is 
allowed vertical play. The rockers are all 
parallel and have equal length, so as to keep 
the platform level. The shaft G' of the last 
set of rockers is rotatable, and is secured to 
its rockers so that when the platform is de 
pressed a slight motion is imparted to the 
shaft. H indicates a key secured to this 
shaft and fastened to the cord J', that is fast 
ened at its other end to the switch-lever K. 

L' indicates a spring adapted to keep the 
switch-lever elevated and the cord J' taut, 
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M’ and N indicate service-wires that are 
supposed to communicate with any source of 
electricity not shown in the drawings. 
O' indicates a wire connected by a suitable 

binding-post with the wire M' and the switch 
lever K. w 

P' and Q indicate the respective parts of 
the electric switch, P’ being connected with 
the wire N through the electro-magnet Y by 
the wire R'. The part Q' is connected with 
the same service-wire by the wire S', that 
passes through the electric motor and unites 
with the wire R' at the post P. 
T' indicates a switch-plate connected with 

the wire R', and U' indicates a bell-crank 
switch-lever adapted to make and break con 
nection in the wire S. The bell-crank Switch 
lever, as shown in Fig. 3, is kept normally 
closed-that is, while the door is shut-so as 
to pass current through it from S' to N'. As 
shown in Fig. 4, it is kept normally open by 
the same means. The springs V'tend to op 
erate it in the opposite direction and is ready, 
therefore, as soon as the door is open, to 
change the position of the switch-lever. The 
means of connection between the switch-lever 
and the door is a cord W, which, by suitable 
pulleys, is fastened to the trigger X", that is 
pivoted to the lintel of the door. In the path 
of this trigger, upon the face of the door, is 
secured a projecting finger Y' that, when the 
door is closed, pulls against the trigger X, 
which breaks the circuit through the motor. 
The armature X is connected by means of 

a cord Z' and levers and pulleys. A with the 
atch B of the door. 
The operation of my device will be under 

stood from the following description: Suppose 
the door to be closed, as shown in Fig. 1. If a 
person steps upon the platform on either side 
of the door, the key H will depress the switch 
lever K, causing a current of electricity to 
pass from the wire M' through the wire O' 
and the wire R' by way of the electro-magnet 
Y into the wire N. As the current passes 
through the electro-magnet the armature X 
is attracted, thereby simultaneously lifting 
the latch B° and operating the lever V to re 
lease the spool J, so that it will revolve freely 

upon the shaft F. As soon as this takes place . 
the springs throw the door open, which posi 
tion it maintains until the person leaves the 
platform, when the switch-lever K' is drawn 
back by its spring, the switch-lever U hav 
ing, by the opening of the door and simulta 
neous action of the springs V, been previously 
separated from its switch-plate T’. There 
upon a current of electricity is passed through 
the wire S and the motor around to the serv 
ice-wire N'. The armature X will have been 
released by the switching of the current from 
the attraction of its electro-magnet, and will 
allow the lever V to clutch the spool J to the 
shaft F, so that when the current sets the 
motor in motion the shaft F being caused to 
revolve by it will wind the rope S and there 
by draw the door shut. As soon as it is closed, 
the finger Y' upon the door pulls against the 
trigger X', switches the current off from the 
motor, and leaves the mechanism in rest. 
The diagram illustrated in Fig. 3 shows the 

wires arranged for use in circuit where it is 
desirable that the main circuit should never 
be shut off. That in Fig. 4 shows an arrange 
ment where the circuit is to be broken and 
the passage of a current to be prevented, as 
where, for instance, a local battery, such as 
a storage-battery, may be employed. 
Instead of mechanical means for operating 

the switches I may employ an electro-mag 
net such as illustrated in Figs. 12 and 13. 
With this arrangement, instead of a depressi 
ble platform, I use a Well - known circuit 
making mat, which causes a current to pass 
from the battery through the electro-magnet 
C°, whose armature D* is connected with the 
switch-lever K' and causes it to operate as by 
the means heretofore described. 

I have illustrated and described what Icon. 
sider to be a preferable embodiment of my 
invention; but I do not wish to limit myself 
to the exact details, because it is apparent 
that they may be in many ways varied with 
out departing from the scope of my inven 
tion. For instance, a sliding door may be ob 
viously substituted for a swinging door, ar 
ranged, for instance, as shown in Fig. 14 of 
the drawings. In that figure the office of all 
the parts remain the same, as described, in 
relation to the Swinging door, except that a 
weight C°is substituted for the spring-hinges 
to cause the door to open. 
What I claim is 
1. The combination, with a door and its 

frame, of an electric motor operatively con 
nected with the door, with its wire connections, 
an electric Switch adapted to switch a current 
of electricity through or around the motor, 
and a platform in front of the door adapted 
to be operated to work the switch to set the 
motor in motion to operate the door, substan 
tially as set forth. 

2. The combination, with the door and its 
frame, of an electric motor and its wires, an 
electric switch adapted to switch an electric 
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current through or around the motor, a spool 
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operatively connected with the motor and 
adapted to wind a rope fastened to the door, 
an electro-magnet communicating with the 
current of electricity that operates the motor, 
a clutch adapted to engage and disengage 
the spool, a lever connected with the arma 

o 

ture of the electro-magnet, whereby it is op 
erated, an electric switch adapted to be oper 
ated by the opening and closing of the door, 
and a platform for operating the first switch, 
as and for the purpose specified. 

3. The combination, with a self-opening door 
and its frame adapted to be closed by the op 
eration of an electric motor connected there 
with, of the service-wires M' and N, the wire 
O', connected with the switch-lever K, the 
wire R', connecting the plate P with the wire 
N' by way of an electro-magnet, the armature 
of said electro-magnet being operatively con 
nected with the electric motor to start or stop 
it and with the latch of a door to lift it, the wire 
S', connecting the plate Q' with the wire N' 
by way of the electric motor, the switch-lever 
U, adapted to be operated by the opening 

3 

and closing of the door, and means for oper- 25 
ating the lever K", substantially as set forth. 

4. In combination with the switch-arm of 
an electric Switch, a platform Set upon rockers, 
the shaft of one set of rockers being secured 
to its rockers, a key upon the shaft, and con-3o 
necting parts between said key and the switch 
lever, substantially as set forth. 

5. A clutch consisting of the combination, 
with a shaft, of a longitudinally-immovable 
revoluble spool carried thereon and provided 
with an annular groove in one end and pins 
projecting across said groove, two perforated 
collars keyed to the shaft, a sliding collarbe 
tween the same provided with pins adapted 
to fit and slide within the perforations of the 
fixed collars, and means for operating said 
sliding collar, substantially as set forth. 

In testimony of all which I have hereunto 
subscribed my name. 

ROBERTUS F. TROY. 
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Witnesses: 
A. FRISBIE, 
C. P. ELWELL. 

  


