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UNITED STATES

PATENT OFFICE.

OLIVER H. HICKS AND ROBERTUS F. TROY, OF CHICAGO, ILLINOIS; SAID
TROY ASSIGNOR TO SAID HICKS.

ELECTRIC DOOR-OPERATING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 507,269, dated October 24, 1893,
Application filed May 15, 1893, Serial No. 474,344, (No model.)

To all whom it may concern:

Be it known that we, OLIvER H. HIcks and
RoBERTUS F. TROY, citizens of the United
States, residing at Chicago, in the county of
Cook and State of Illinois, have invented a
newand useful Improvement in Electrie Door-
Operating Apparatus, of which the following
1s a specification.

Ourinvention relates to an improvement in
the class of door-operating devices repre-
sented in Letters Patent of the United States
No. 461,122, granted to Robertus F. Troy,
one of the joint applicants herein, on the 13th
day of October, 1891.

Generally stated, the aforesaid patent de-
scribes a device comprising an electric motor
operatively connected with a door, a switch
for cutting the motor into and out of circuit
and a platform in front of the door adapted
to be operated to work the switch to sef the
motor in motion to operate the door.

The primarily essential funetion of the pat-
ented device referred to is to cause the ap-
proach of a person toward the door to pro-
duce opening thereof. This is also, and nec-
essarily, the primarily essential function of
our present improvement; but we propose,
now, to provide as means for operating the
door, a normally revolving motor and means
connecting the door therewith which shall be
caused, as by a person or other object in pass-
ing through the door-way, to engage with the
motor in amanner to cause the motor to oper-
ate the door to open it, or to closeit, or first to
openit and then to close it, whichever be the
particular result of the engagement referred
to depending on the arrangement of suitable
mechanism,

Thus the invention involved in our present
improvement consists, in its broadest sense,
in providing, for operatinga door, a normally
revolving motor and a connecting-medium
between it and the door normally out of en-
gagement with the motor and caused electri-
cally to be engaged with the motor, as by a
person or other object in passing through the
door-way, and to operate the door accord-
ingly.

Our invention also consists in the general
construction of our improved mechanism for
operating the door; and also in detailsof the

construction and ecombinations of parts, as
hereinafter deseribed and pointed outin the
claims. :

Referring to the accompanying drawings,
Figure 1 shows by a view in elevation a
swinging door with our improved operating
mechanism applied to it. Fig. 2 shows a
broken view of the shaft we employ as the
rofary motor with an electric cluteh upon it
shown in longitudinal section. Figs. 3 and4
are sectional views showing opposite ends of
the clutch, the sections being taken, respect-
ively,at thelines 3 and 4 on Fig. 2 and viewed
as indicated by the arrows. Fig.5 is a per-
spective view showing two ecircuit closing
devices. Fig. 6 is a perspective view of a
spring-bolt detail. ¥ig. 7 is a broken bottom
plan view of the mat selected for illustration
as the means for producing the primary eleec-
trical contact. Fig. 8 is a broken section
taken at the line 8 on Fig. 7 and viewed in
the direction of the arrow. Fig. 9 is a dia-
grammatic view showing the electriccircuits
employed for controlling the operations. of
the apparatus constructed as represented by
the preceding figures.

A is a door represented as of the variety
supported at one edge on hinges to swing in
a horizontal plane, though our invention is
applicable to other varieties of door.

In accordance with our preferred arrange-
ment, we adapt the door A to be closed against
a spring B, represented in Fig. 1 as a coiled
spring with its opposite ends secured, respect-
ively, to the door, near its hinged side, and
the adjacent side of the frame, whereby when
the door is released from the means which
hold it in its closed condition, the resilient
foree of the spring will open it; and the oper-
ation is hereinafter so desecribed, though the
mechanism may readily be adapted, and it is
within:>the spirit of our invention so to adapt
it, to open the door against a closing spring,
or to both open and close the door positively,
asby suitable clutch-connections thereof with
the motor, (properly arranged relatively on
the latter) such as the connection hereinafter
described for closing the door and thereby
setting a spring to open it. -

D is the motor, which we prefer to provide
as a normally rotating shaft, driven by steam
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or other power and supported in bearings
above the plane of the door, as represented,
because it affords a simple and most conven-
ient form of motor for our purpose in such
buildings as would employ our device which
are equipped with power plants, with which
the shaft D may readily be geared to rotate
normally or continuously and without objec-
tionable noise. However, we do not limit our
improvement to the use of this particularkind
of motor, but intend to include, as within our
invention, any suitable kind of normally or
continuously revolving motor, inclading an
electric motor. On the shaft D is a clutch E
having one member fastened on the shaft to
rotate with it and the other member loose
thereon, and connected by a cord » with a fin-
ger ¢ on the door and projecting beyond its
upper end.

TFrom the description, thus far, of the parts,
it will be apparent that when the two mem-
bers of the clutch are brought into engage-
ment, the door being open, the rotating shaft
D will wind the cord upon the clutch and
draw the door closed, thereby also setting the
spring B; and that when the two clutch-mem-
bers are disengaged, the resilient force of the
spring will open the door.

An electric clutch is the most convenient
variety of clutch for ourpurpose and we there-
fore employ the same, that shown comprising,
as the member fast on the shaft D, a number
of electro-magnets p extending lengthwise be-
tween heads p” and p? the first-named being
non-magnetic, or of brass, with the ends of
the cores, or poles, extending through it, and
the generator-connection being made at the
opposite end through brushes o and 2 con-
tacting with metal rings o’ and #'; and the
loose member is the armature E’ formed with
a circumferential spiral groove m to receive
the cord r and afford desirable increasing and
decreasing leverage thereon.

The clutch E is contained in an electric eir-
cuit comprising the conductor w having in-
terposed circuit-closers I and K and leading
to the brusk o from the source of current-sup-
ply,as a line-wire W of an incandescent elec-
tric-lamp ecircuit, and the conductor w’ lead-
ing to the brush n from a line-wire W,

Of course the particular source of the elec-
trie-current supply for tke apparatus is im-
material, the incandese ;at-lamp circuit being
selected because it is liable to be found in
buildings wherein ourdevice isemployed and
may then be conveniently utilized for our pur-
pose. As the primary means for closing the
circuit which contains the elutch E to cause
it to attract its armature E’ and wind the cord
¢ upon it (thus, aceording to the plan illus-
trated, to close the door) we provide an elec-
tric mat F, though any other means located
in the approach to the door in position to be
unconsciously (or even intentionally) touched
by a person in passing through the door-way
and adapted thereby to close the eircuit, may
be used and would be within cur invention,

507,269

The construction of the mat need involve no
features of novelty,that shown comprising a
flat strip of suitable mat-material (as rabber)
covering the floor for a desired distance in
front of the door (and one being provided at
each side thereof) and carrying any desired
number of spring contacts I at which termi-
pates a wire w®leading from the line-wire W,
and rigid contacts I’ at which terminates a
wire w? leading from the line-wire W.

With the use of an electric clutch on the'

continuously rotating motor, or shaft D, the
cluteh should, of course, be in a normally
open eircuit, which is maintained in that con-
dition by the normal separation of the con-
tacts [, /. Butthen means must be provided
for holding the door closed, against the tend-
ency of the spring B to open it. As means
for the purpose, we show a lock G compris-
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ing a spring-bolt supported to be recipro-

cated vertically on the frame of the door-way
above the plane of the door, on which is a
socket % in position to receive the end of the
bolt, which is connected with one arm of a
bell-erank ¢ having its other arm connected,
as by a rod ¢’ with the free end of the pivotal
armature I’ of an electro-inagnet I inter-
posed in the wire w?of the magnet-cireunit
formed with that wire and the wire w® In-
terposed in the wire w are the two circuit-
closers I and XK. The first-named comprises
a bell-crank / having one arm pivotally con-
nected with the rod ¢* and its otherarm con-
trolled by a spring 1? to tend normally to
engage a contact 7/, shown as a spring clip,
and thereby close the circuit at that point
on the wire w, which is continued from the
contact A’ to thecirenit eloser K comprising a
similar contact g’ with which there tends to
engage, to close the circuit at that point, one
end of a spring lever g, pivotally supported
between its ends, and from which the wirew
is continued to the cluteh-brush o. A finger
f extends from the door A upward beyond
its upper edge across the plane of the leverg,
which it engages when the door is closed and
maintains separated from the contact g¢’,
thereby, in that econdition of the door, break-
ing the clutch-cireuit at the device K.

The apparatus, constructed as described in
detail, operates as follows: With the door A
closed, the aforesaid magnet-circuit is open,
normally, at the mat and the elutch-cireuit
formed with the wires 2 and 20 is open at
the cirenit-closer K, by the pressure against
the latter of the finger f on the door. A per-
son stepping on the mat closes the magnet-
circuit, whereby the magnet is energized to
attract its armature with the result of with-
drawing the bolt G by pulling the rod ¢’ and
with the further result of breaking the clutch-
cireuit at the device I by separating the bell-
crank % from the clip /. This last-named
breaking of the cireuit is required,since oth-
erwise the door would no sooner begin to
open under the action of the spring B than
it would close again, for slight opening of the
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door releases the lever g to close the clutch-
cireuit with the elip ¢’. So long as the mat-
contact is maintained .the armature B’ will
be attracted and keep the cluteh-circuit open
at the device I. 'The moment, ‘however, that
the person steps off the mat, or in other words,
that the primary, or magnet, or mat, cireuit
is opened, the spring 7% assisted by the bolt-
spring, produces engagement of the bell-crank
h with the clip 2’ and causes the device I to
close the cluteh-cirecuit., Thereupon the mag-
nets of the clutch E are energized and at-
tract the pulley-armature, which is thus
caused torotate with the magnet-member and
shaft D and wind apon it the cord 7, thereby
pulling the door to close it. When the door
has closed (at which time the bolt G willhave
been sprung into its socket k) the finger f
will engage the lever ¢ to open the clutch-
circuit at thedevice K. Then the apparatus
will again be in its normal condition, ready
to produce opening of the door by stepping
on the mat.

A pulley e for the cord » will be noticed
adjacent to the pulley-armature of the cluteh.
This serves as a guide for the cord toprevent
the latter from being pulled to an undesira-
ble angle as the door opens far back, where-
by the angle of the cord would otherwise be
such as to tend todirect it out of the last and
larger section of the spiral groove m.

The apparatus is highly sensitive, as will
be seen, being immediately responsive to
closure of the mat-circuit or magnet cireuit
w?, w’, whereby, with the door in any posi-
tion of opening, it will immediately start to
close on stepping off the mat and, with the
door in any position of closing, it will imme-
diately start to open by stepping on the mat.
So that there can be no confusion by reason
of a succession of people stepping on and off
the mat while the door isundergoing its open-
ing and closing operations.

The nature of our improvement requires
that the description of the particular mech-
anism we have selected forillustrating it shall
beé in the foregoing accurate detail. But we
wish to be clearly understood as not limiting
our invention to details except where mani-
festly intended to be so0 limited by the terms
of the appended claims.

‘What we claim as new, and desire to secure
by Letters Patent, is— -

1. In combination with a door, a normally
rotating motor, an electrically controlled con-

necting-medium between the motor and door,

normally out of engagement with the motor,

and primary actuating means, substantially
as described, connected with such connecting-
medium and operating, by pressure upon it,
to control the engagement of said connect-
ing-medium w1th the motor to operate the
door, substantially as set forth.

2. In combination with a door, a spring set
by operating the door in one direction to op-
érate it in the opposite direction by the recoil
of the spring, a normally rotating motor, an
electric clutch on the motor having one of its
membeérs normally disengaged and connected
with the door, and primary actuating means,
substa,ntia,lly as described, connected with the
clutch and operating by pressure upon it, to
engage the cluteh with the motor to operate
the door against the spring, substantially as
set forth.

3. In combination with a door, a apunvcon-
trolling the operation of the door in one di-
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rection, a normally rotating motor, an electric

cluteh on the motor having one of its mem-
bers normally disengaged and connected with
the door, to operate it in the opposite direc-
tion, the clutch being in an electrie eircuit
maintained open by the door when closed, an
electro-magnet in a normally open electric cir-
cuit contammw the primary cireunit closer,
said magnet having an armature operating
to open and close the clutch-eircuit, and a
lock for the door operated by the armature,
substantially as deseribed.

4. In combination with a door, a rotary
shaft D carrying an electrie clutch E having
its pulley-armature connected by a cord r
with the door, the clutch being in an electrie
circuit containing circuit-closers I and K, a
spring B for controlling the operation of the
door in one direction, a magnet H in a nor-
mally open electric circuit containing a pri-
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mary circuit-closer F, the magnet-armature -

being operatively connected with the eircuit-
closer I, means on the door for opening the

100"

cluteh-circuit at X when the door is closed,

and a lock G counected with and operated
by the armature, the whole being constructed
and arranged to operate substantially as de-
seribed.
OLIVER H. HICKS.
ESBERTUS F. TROY.
In presence of — %
M. J. FrosT,
W, N. WILLIAMS,




