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Application filed June 5, 1918. Serial No. 238,2'65.

To all whom it may concern:

Be it known that I, Pavr H. Lacey, a
citizen of the United States, and a resident
of Chicago, in the county of Cook and State
of Illinols, have ‘invented certain new and
useful Improvements in Door - Operating
Mechanism; and I do hereby declare that
the following is a full, clear, and exact de-
scription thereof, reference being had to the
accompanying drawings, and to the char-
acters of refererice marked thereon, which
form a part of this specification.

This invention relates to a novel ‘means
for operating doors, windows, or other like
closures, both swinging and sliding closures,
and relates in part to novel operating mech-
anism for giving motion-to the closure to
open and close the same, either manually or
by motor power, and in part to novel means
for so controlling the closure opening and
closing means from a distant point or points
of control located at a suitable station or
stations in the building.

In the embodiment which is here chosen
to illustrate the principles of my invention,

‘the invention is shown as applied to operate

2 horizontally sliding door or doors and a
horizontally swinging door or doors, al-
though it will be understood that the prin-
ciples of the invention may be applied to
operate doors which 6pen and close in a di-
rection other than horizontal.

The invention consists of the combination
and arrangement of the parts shown in the
drawings and described in the specification,
and pointed out in the appended claims.

A “useful application of the operating
mechanism is to the doors of garages, freight
houses, warehouses, and other buildings
where it is convenient and desirable to open
and close the doors from a distant point or

points of control, and in the following de--

tailed description of the embodiment of the
invention herein disclosed, reference will be
made specifically to the sliding and swinging
doors shown. - Tt is to be understood.that

such reference is:for-convenience of par-

ticular and explicit explanation of the form
of the invention shown and is not intended
to be restrictive as to the scope of the inven-
tion in its broader phase.

Among the objects of the invention is to

provide a novel door operating mechanism
which is constructed and arranged to posi-
tively open and close the door or- doors, the
construction and arrangement being such as
to avoid lost motion between the motor
which operates the mechanism and the door
or doors which are to be opened and closed.

Another object of the invention is to pro-
vide a novel apparatus for operating the
door or doors which is constructed with
means to disconnect the door from the oper-
ating mechanism at both the opening and
closing limits of movement of the door or
doors so as to thereby avoid throwing a
heavy stress on the operating mechanism in
the event that the motor which drives the
operating mechanism should continue to
operate either because of its momentum or
because of the failure of the intended means
to stop its operation; and in respect of this
object cf the invention a further and aux-
iliary object of the invention is to construct
the disconnecting means so as to insure the
proper connection of the operating mecha-
nism with the door when the door or doors
are to be moved from one extreme throw
towards the other direction of its move-
ment. '

Patented Mar. 28, 1922.
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Another object of the invention is to pro-

vide means which are constructed to oper-
ate in the event that the movement of the

door or doors is blocked intermediate its -

opening or closing moveient so as to there-
by avoid overloading the motor that drives
the - operating  mechanism. For instance,
should the door or doors upon closing clash
with a vehicle or other object passing
through or within the door-way, the safety
device thus provided will render the motor
inert to further press the door or doors to-
wards the obstruction. This feature of the
invention as disclosed in the illustrated em-
bodiment consists of means between the mo-
tor and the operating mechanism which is
so constructed as to etfect a slippage of the
driving connection therebetween, which slip-
page will be released when the obstruction
has been removed. However, in respect of
the broader aspect of this feature of the in-
vention, the safety device for this purpose
may be otherwise constructed and arranged.

Another object of the invention is to pro-
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vide a novel control device that is connected

‘to the motor or its starting or stopping

equipment and extends therefrom to a dis-
tant control station or stations, as the case
may be, whereby the motor may be started
from said control station or stations and
after the motor has been set.in operation, the
mechanism will continue tobe automatically
operated until the door reaches the limit of
its travel towards which the motor is driv-
ing it; and the control means is preferably
supplementally provided ~with automatic
means whereby it is actuated at the limit
of travel of the door or doors so as to ren-
der the motor inert to further operate the
door or doors. When an electric motor is
used to drive the door operating mechanism,

. the contol device operated from the distant
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station or stations will be connected to and
operate a switch to open and close the motor
circuit, and means traveling with the door
or doors will act on the control device to
open or close the motor circuit, depending
upon the direction of movement of the door
or doors at the respective limits of said
movement. o

Another object of the invention, in con-
nection with the motor driven operating
mechanism referred to, is to provide a novel
means for manually operating the .door
opening mechanism upon failure of power
derived through the motor, and preferably
such manually operated actuating mecha-
nism will embrace a prime mover that is
normally disconnected from the door oper-

ating mechanism and is adapted to be

clutched. or otherwise connected thereto
when the manually actuated mechanism is

" to be employed. - :

40

45

50

Another object of the invention is to pro-
vide means for operating the door through
the medium of a suitably located rotative
screw shaft or shafts, a single screw shaft
being employed with a single -door and a
double screw shaft with right and left hand

“threads being employed in connection with
double doors.

In respect of the safety
means to disconnect the operating mecha-
nism from the door or doors when a screw
actuating shaft is used, travelers may be
threaded thereover and the screw threads
discontinued at the limits of movement of
the doors to provide plain sections onto

" which the travelers pass, and springs may

"~ 85
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be provided which are placed undér com-
pression for forcing the travelers back onto
the screw threads when the shaft rotates in
an opposite -direction.

A further object of the invention in re-
spect of its application to sliding doors is to
provide a mnovel door supporting rail or

track suitably shaped for operative combi-

nation with the door operating mechanism
and to enclose the hanger carriage and trav-
elers, and preferably also the screw shaft

1,411,089

for the doors, the travelers being directly
connected to the carriages with the track
enclosure.

Other objects of the invention are to im-
prove and simplify operating mechanisms
for doors and like closures. '

In said drawings,

Figure 1 is an inside elevation of two
sliding doors with my improved operating
mechanism applied thereto.

Figure 2 is a view partially in elevation
and partially in section of a distant control
device for the actuating motor of the oper-
ating device. ‘

Figure 3 is a plan view of a portion of
the operating mechanism and -its motor.

Figure 4 1s a section on the line 4—4 of
Figure 1, looking in the direction indicated
by the arrow.

Figure 5 is a side elevation thereof partly
in section and partly in elevation.

Figure 6 is a partial vertical section on
the line 6—6 of Figure 3.

Figure 7 is an end elevation of the oper-
ating mechanism taken from the end there-
of to which the manually actuated device is
connected. _

" Figure 8 is a section on the line 8—8 of
Figure 7.

Figure 9 is an inside elevation of the up-
per ends of two swinging doors showing
the door operating device applied thereto.

Figure 10 is a plan view of a portion of
the latter construction showing the door in
full lines in open position.

Figure 11 is a vertical section on the line
11—11 of Figure 9.

Figure 12 is an inside elevation of the
upper ends of the sliding doors showing a
modified arrangement of the operating
mechanism and its door track and support.

Figure 13 is an-end elevation of the struc-
ture shown in Figure 12.

First, referring to the sliding door con-

‘struction shown 1n Figures 1 to 8, inclusive,

14, 14 designate two sliding doors swhich
move. towards and from & central closing

_position. to close the door opening 15, and

are located, as herein shown, just inside the
wall 16 (Figures 1, 3, and 7) of the build-
ing so as to have ciearance inside said wall.
17, 17 desigpate hangers, two being applied
and connected to the top of each door. Each
of said hangers, as best shown in Figure
7, embraces a shank 17’ that is connected
to a U-shaped fitting 18 that fits over and
is attached 'in any suitable manner to the
upper marginal portion of its correspond-
irg door, and an eye 19 to receive a shaft
on which bearing rollers 20, 20 are mounted.

21 designates as a whole a horizontal in-
verted U-shaped track structure that is lo-
cated just inside the building wall 16 above
the door opening 15. ‘The lower marginal
portions of the U-shaped structure are
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formed to provide horizontal tracks 22 on
which the rollers 20 travel and, inside said
tracks, with upwardly extending guard

flanges 28 to confine the rollers 20 in place. .

Said track 21 is closed at its upper side and
thereby constitutes an enclosed track struc-
ture which measurably protects the rollers
20 and the tracks 22 from the settlement of
dust and dirt thereon.

The particular form of track, however,
may be varied to suit different installa-
tions. When applied to doors already in-
stalled the old doors will be retained and
the hangers and other elements constructed
to be adapted to the installation.

Baid track structure is supported from

- the wall 16 by a horizontal,. generally Z-
- shaped bracket 25 inside the wall 16, the

20

25

upper member 26 of which is attached, as by
means of bolts 27, to said wall. The hori-
zontal member 28 of said bracket is con-
nected to the closed or intermediate por-
tion of the track structure in any suitable

manner, as by means of the bolts 30, and

the terminal portion 31 of said bracket lies
inside of and may be attached in any suita-

. ble manner to the inner member of the track

30

stricture. The foregoing construction af-

fords means whereby the doors 15 are sus-

pended from and are adapted to travel on
the fixed track 21 horizontally towards and
from each other. - ' :

The specific means herein shown for caus-

* ing the doors to travel towards and from
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.away from each other in openin

each other embraces a horizontally threaded
shaft which is driven by a motor 35, said
motor being a reversible motor as herein
shown. In the present instance, where two
sliding doors are contemplated, the threaded
shaft embraces right and left hand screw
threads.so as to cause the doors to travel
and to-
wards each other in closing the. doors. If
a single door be contemplated, a single
shaft having a thread of only one direction
will be employed, in connection with the
reversible motor, to cause the door to travel
in opposite directions to open and close
the same. '

Referring now particularly to the double
door construction and the right and left
screw threaded shaft to operate the same,
the construction herein -disclosed is made
as follows: :

86, 36 designate two sections of a horizon-
tal shaft having right and left hand screw
threads, respectively. The sections of said

shaft are rotatively mounted at their outer

ends in brackets 87, suitably supported from
the wall structure 16, and extending in-
wardly therefrom. The inner or proximate
ends of said shaft sections are connected by

any suitable interlocking connection 40, best ¢

shown in Figure 6, and are rotatively sup-
ported -in a suitable bearing bracket, desig-

nated as a whole in Figure 1 by 41. Said
bearing bracket consists of two hollow, box-
like members 42, 43, Figures 3 and 6, that
are detachably fixed together by means of
cap screws 44 to constitute a gear housing
for gears hereinafter described. The inner
unthreaded portions 47 of said shaft sec-
tions rotate in bushings 45 that are suitably
fixed in the bearing bracket 41. The screw
shaft is thus made of two sections for con-
venience of manufacturing and assembling.
If desirable, however, the right and left
hand screw threads for double doors may
be formed on a single length shaft section.

50, 51 designate travelers that are pro-
vided at their upper ends with heads 52,
52 to rec‘eiveL internally threaded fixed
bushings 53, Figure 6, that engage the right
and left hand threaded shaft sections 36, 36.
Said travelers are separable from and are
bolted, or otherwise fixed, to brackets 55
that are attached to the upper margins of
the doors near their meeting edges. One
of the travelers, the traveler 51 as herein
shown, is provided with an upstanding arm
56 that is adapted, at the limit of travel
of the associated door, 15 to control the con-
nection of the motor with the door operat-
ing mechanism in a manner hereinafter to
be described. ,

The motor 85 is connected to the right
and left hand threaded shaft throughi a
gearing connection that is enclosed within
the housing bracket 41 made as follows:

The shaft 60 of the motor 35 is connected
through a suitable form of slip clutch or
connection, designated as a whole by 61,
with a shaft 62 that is rotatively mounted in
suitable bushings 63 carried by the bear-
ing bracket 41. Fixed to said shaft 62 is a
pinion 65 which, through an idler gear 66
rotatively mounted in the bushing 67 car-
ried by ‘said bracket, is connected to and
drives a gear wheel 68 that is keyed or other-

. wise non-rotatively mounted on the meeting

plane ends 47 of the shaft threaded sections.
Through the gearing arrangement described,
the speed of the motor to drive or rotate
the shaft sections 36 is suitably reduced.
The circuit of the motor 35 is controlled
through the medium of a switch, designated
as a whole in Figures 1 and 6 by 70, and

illustrated in detail in Figures 3 and 6.

Said switch, as illustrated in said last men-
tioned figures, embraces in its construction
two pairs of terminals 71, 72 suitably con-
nected to the reversible motor and are sup-
ported on a base 73 of any suitable insulat-
ing material. These terminals are split ter-
minals to receive the ends of rocking switch

‘blades 74 that are pivoted at 75 to brackets

76 mounted on the basé 73. The said switch
blades 74 are connected in any suitable man-
ner to.a switch actnating block 77, said
blades 74 being herein shown as fixedly con-
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nected to the block. The block is adapted
for movement in directions parallel to the
planes of the blades 74 so that when moved
in one direction it and the blades 74 are
oscillated to bring the ends of the blades 74
into contact with one of the pairs of ter-
minals 71, and when moved in the other
direction to bring the other ends of said

‘blades. into contact with the other pairs of

terminals 72. .The means herein shown for
actuating the switch block are made as fol-
lows:

80, 81 designate. the two leads of what
may be considered an endless cable that are
normally taut and connected, respectively,
through the medium of eye bolts 82, 83
(Figure 6) to the opposite sides of the
switch block 77. The lead 80 is trained di-
rectly from its attachment to the switch
block 77 over a guide pulley 85 (Figure 1)
to and about a drum 86 that is rockingly
mounted on a shelf 87 (Figure 2) supported
on a bearing 88 that is located at any suit-
able control station about the building. The
said lead 80 is wound about the drum 86
and continues, as the lead 81, from said
drum over guide pulleys 90, 91, 92 (Fig-
ures 1 and 8) to its connection with the at-
taching eye bolt 83 at one of the switch
block 77. The drum 86 is rocked on the
shaft 87 through the medium of an operat-
ing lever 94 (Figures 1 and 2) that is at-
tached to or made integral with the bearing
88. - The lever is adapted to be locked in
one of a number of adjusted positions to a
sector 95. The particular means of locking

- the Jever 94 on the sector may be varied.

40

It consists, as herein shown, of a spring
pressed spherical pawl 96, Figure 2, that
15 adapted to enter concave sockets 97, 98,
99 formed on the sector 95. The interme-
diate locking position, or when the spherical
pawl 96 is engaged with the contro]l socket

" 97, is a neutral position, or a position in

45

50

55

which the motor circuit is open; and the
"positions represented by the sockets 98, 99
are positions in which the motor circuit is
closed for operating the motor to respec-
tively open and close the doors, .
When the lever 94 is swung to the left
hand side of its neutral position to engage
the spherical pawl with the socket 98, Fig-
ure 1, the right hand ends of the blades
74 are engaged with the split terminals 71
to close the motor circuit to operate the lat-
ter to open the doors, and when the lever

- 94 is swung to the right from the position

60

indicated in Figure 1 to engage the spherical
pawl with the socket 99, the left hand ends

of the blades 74 are engaged with the split

terminals 72 to close the motor circuit to
operate it in a direction to close the doors.

The strands or laps 80, 81 of the control
cable are provided with turn-buckles, or

1,411,086

other suitable take-up devices 100 for the
purpose of adjustiment, as will be apparent,
and it will be understood that said strands
are normally fixed or stationary.

It will be understood that the control lever
94 may be located in any part of the build-
ing desired, and also that a number of such
controlling devices connected to the same
cabla may be located in different parts of
the building, so that the ope.ating mecha-
nism may be controlled to open or close
the doors by persons stationed at different
parts of the building. '

In connection with the manual control of

.the motor circuit described, means are pro-

vided whereby, through the cable connections
referred to, the motor circuit is automatically
opened when the doors reach the limits of
their travel in both their opening or closing
positions. The means herein shown for ef-
fecting the automatic opening and closing
of the doors at the limits of their opening
and closing movements are associated with
the arm 56 of the traveler 51 before referred
to and are made as follows: »

The lead 81 of the controlling cable is pro-
vided with spaced blocks or enlargements
102, 103, (Figures 1 and 6). The said arm
56 is .provided with an opening through
which the lead 81 of the controlling cable is
threaded, as best shown in Figure 6. The
blocks or enlargements 102, 103 are so spaced,
longitudinally. of said lead 81, that at about
the time when the doors reach their closing
position the arm 56 engages the block 102
to slightly shift the normally fixed cable and
operate the motor switch to open the circuit
and at about the time when the doors reach
their full open positions the arm 56 engages
the normally fixed block 108 to effect a re-
verse movement of the cable and switch to
open the motor circuit, and the direction
of the movement imparted to the operating
cable through contact of said arm 56 with
the respective blocks 102, 103 actuates the
switch block 77 to open the motor circuit.

The engagement of the spring pressed
pawl 96 with the sockets of the sector 95 is

such that when the cable is automatically

actuated by engagement of the blocks or en-
largements 102, 103 with the arm 56, :the
pulling stress on the cable will effect rock-
mg movement 'of the manually actuated
lever so as to throw it to its intermediate or
neutral position. -

In order that the doors may be arrested

at the limits of both their closing and open- .

ing movements without throwing an over-
load on the motor or throwing an objection-
able stress on the operating mechanism,
means are provided at said limits for tem-
porarily disconnecting the doors,from the
operating mechanism, but constructed with
means to afford proper operative connection
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between the doors and the operating mecha-
nism when the doors are moved towards the
other direction of their travel.
~ The means herein shown for effecting this
temporary disconnection of the operating
mechanism from the doors are made as fol-
lows: - S '
The threads of the right and left hand
threaded shaft sections terminate short of
the inner and outer ends of the shaft sec-
tions 36 to provide plain or unthreaded por-
tions 105 at the inner ends of said shaft sec-
tions and other plain, unthreaded portions
106 at the outer ends thereof (Figures 6 and
8). Surrounding the inner plain portions
105 of the shaft sections are spiral springs
107. Likewise surrounding the plain un-

- threaded outer ends of the shaft sections

are other spiral springs 108. The spiral
springs 107 co-operate with discs or collars

110 that are fixed to the plain portions 105
-of the shaft sections and bear against the

ends of the bushings 58 of the hangers 50,
51 in which the inner plain ends of said shaft

sections may rotate or the threads 36 there-

of may engage. The springs 108 are adapt-
ed to co-operate with the hangers 50, 51 and
fixed abutments 111, 112 at the opposite ends
of the shaft sections, the abutment 111 con-
stituting a part of the adjacent bracket 37,
and the abutment 112 constituting a disc
that is fixed to and rotates with the asso-
ciated shaft section 36, Said disc 112 con-

‘'stitutes a part of a clutch device, the con-

struction and operation of which is herein-
after described.
_ The operation of the safety disconnecting
device is as follows: S
When the doors approach the limits of
their movement in either direction, the hubs
52 of the travelers 50, 51 or their bushings
53, engage the springs 107, 108, depending
upon which direction the doors are travel-
ing, and place said springs under compres-

sion. The doors, with the travelers thus .

engaged with and compressing the-springs,
continue to travel as long as the threads of
the bushings 53 are engaged with the threads
of the shaft sections 36.  The parts are so
proportioned that the doors reach their full
closed or open positions, depending upon

- the direction of their travel, at the time the

threads of the bushings 53 reach the ends of
the threads of the shaft sections 36, and when
this occurs rotation of the shaft sections 36
will impart ne traveling movement to the

~doors. Therefore, if the motor continues to

rotate, either by its own momentum or be-

‘cause the switch.control device has failed to

operate, disconnection is effected between

the door eperating mechanism and the doors -

so that an overload is not thrown on the
motor or an objectionable stress thrown on
the operating mechanism.

. The springs 107, 108, being under com-

g

“pression when the safety device is brought

into service, serve to hold the screw thread-
ed bushings 53 against the ends of the
threads of the shaft section 36, so that when
said shaft sections are rotated in the oppo-

‘gite directions to give traveling movement

to the doors, the expansion force of said
springs will serve to bring the threads of

70

the bushings. into mesh with the threads of .

the shaft sections 36 and to effect a driving

“connection between said shaft sections and

the travelers.to cause the doors to move,
It will be noted that the disconnection of
the travelers with, and their connection to,
the shaft sections is entirely automatic. So
far as'the broader phase of the invention
is coneerned, such disconnection -and con-
nection may be otherwise effected, within
the spirit and scope of the claims herein.

The slip connection or clutch 61, shown
best in Figures 3 and 6, is proportioned
relatively to the load necessary to cause the
doors to travel, that when said load is sub-
stantially increased, the shaft 60 will ro-
tate relatively to the shaft 62 and until the
load on the motor is reduced to the normal
load to operate the doors, whereupon the
shaft 62 will be again picked up.and the
doors will continue their travel.

The advantage of this slipping connec-

‘tlon lies in the fact that it is primarily a

safety means to avoid crushing a person or
other object caught between closing deors,
as well also as to avoid objectionable over-
load on the motor. - With the construction
described, it will not be necessary for the
person operating the mechanism at a dis-
tant control station or stations to give fur-
ther attention to _the closing or opening
movements of the doors after the manually
actuated lever 94 has been once thrown into
position to close the motor circuit, inasmuch
as the doors- will be automatically arrested
when encountering an obstruction to throw
an overload on the motor. As before stated,
when this overload decreases to normal load,
the slip or clutch connection 61 will again
pick up the load and move the doors in the
same direction towards which they were
traveling before encountering the obstruc-
tion.: :

It may at times occur that, by reason of
failure of the motive power or defects in

‘the motor, the normal or intended power

cannot be transmitted to the shaft sections
36 to open and close the doors: In this
event, there is provided a manually actu-
ated operating device which is made as fol-
lows: ~ ‘ »

One of the shaft sections 86 is provided
at its outer end with a sprocket wheel 115
that is loosely mounted on a bushing 116
(Figure 8) which surrounds the plain end
of the associated screw shaft section. Said
bushing has & flange 117 that is fizedly at-
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tached to the adjacent bearing 87. The hub

118 of said sprocket wheel is provided with

notches or recesses 118’ to co-act with lugs
119 on the disc 112, hereinbefore referred to
and attached to and rotating with the shaft
section 36. The said clutch elements are
normally separated by a spiral expansion
spring 120 that is interposed between the
disc 112 and the hub 118 of the sprocket
wheel 115. :
The said bushing.116 is provided with a
V-shaped slot 122, best shown in Tigure 5.
This slot is engaged by a spring pressed
spherical pawl 123 that is mounted in a
suitable socket in the hub of the sprocket
wheel 115. An endless sprocket chain 125
or other like flexible device is trained over

_the sprocket wheel 115 so that, therethrough,

the sprocket wheel may be rotated. in either
direction.

Normally, when the clutch elements as-
sociated with the sprocket wheel 115 and

disc 112 are separated by the spring 120,

the spherical pawl is located at the apex
of the V-shaped slot 122. 'When, however,
the sprocket wheel 115 is rotated in one di-
rection or the other, through the medium
of the chain 125 angular movement of the
sprocket wheel about the axis of the bushing
causes said pawl to travel inwardly through
one leg of the V-shaped slot and thereby
displace said sprocket wheel longitudinally
of the shaft section 36 so as to engage the
clutch elements in a manner to transmit
relative movement of the sprocket wheel
115 to the right and left hand threaded
shaft sections. When pulling stress is re-
leased from the chain 125 the expansive
force of the spring 120 will separate the
clutch elements of the disc 112 and the
sprocket wheel 115 and will restore the
pawl to the apex of the V-shaped slot 122.

The motor 35 and the bearing bracket for
the inner ends of the shaft sections 36 and
also for the shafts of the pinions 65, 66,
are herein shown, and conveniently, will be
located above the center of the doorway.
Conveniently also said parts are supported
on a mounting plate 130 that is fixed in
any suitable manner to the wall 16. Said
mounting plate 130 is so fashioned that
the motor 35 may be attached to either end
thereof, and so also that the switch base
may be supported on either end of said
mounting plate which is opposite to the end
thereof which supports the motor. This

.arrangement affords the desirable flexibility

to adjust the mechanism to suit different
installation conditions. :

It will be understood, however, that in-
stead of connecting the motor centrally of
the right and left hand screw shaft sec-
tions 36, said motor may, in 'some instances,
be conveniently and desirably operably con-
nected to one end of the two part shaft.
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It will be furthermore understood that the
hangers 17 and the travelers 50, 51 may also
be modified to adapt them to varying condi-
tions of door installations. That is to say,
the construction herein shown has been de-
vised as a preferable one for new installa-
tions. . Where, however, the mechanism is
to be applied to a door already installed, the
hangers and travelers, as well also as the
position of the right and left hand threaded
shaft, in respect of its plane relatively to the
plane of the doors, may be varied.

Referring now to the adaptation of the
invention to swinging doors, illustrated in
Tigures 9, 10, and 11, the same is made as
follows: :

The right and left hand screw threaded
shaft sections 135, their bearings, as well as
the operative connections of the motor 136
thereto, and the motor.circuit control switch
137 and the distant station control device
138 are generally similar to the like features
illustrated in the previously described fig-
ures. :

The doors 141,141 are supported by hinges
142 on the jambs of the doorway. So also
the means for manually actuating the screw
shafts, consisting of the chain or belt 139
and sprocket 140, with its associated clutch
devices are similar to those previously de-
scribed. _

The connections between the threaded
shaft section and the swinging doors are
made as follows:

145, 145 designr < * links, each of which is
pivotally connected at one end to a traveler
146 that is screw threaded to engage over
the threads of its associated shaft section
135. Said links are pivotally connected at
their other ends at 147 to brackets 148 that
are attached to the doors near their upper
margins, The said travelers 146 are pre-
vented " from turning with the rotative
threaded shdft sections 135 by any suitable
interlocking connection with parts fixed
relatively to their traveling movement. As
herein shown, the travelers are provided
with extensions 150 that are apertured to
receive guide rods 151 that are supported at
their ends by brackets 152 suitably attached
to the wall 16. '

Horizontal movement of the travelers 146,
through the screw threaded shaft sections
acts through the links 145 and the brackets
148, when moving outwardly or away from
the center of the doorway to swing the doors,
by a pushing movement, open. Said connec-
tions also act with a pulling stress, when the
travelers move inwardly, to swing the doors
toward their closing positions.

A slip connection 153 is provided between
the motor 136 and the threaded shafts.
Also one of the travelers 146 is provided
with an arm 154 that coacts with the blocks
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156 of the operating cable:to automatically

open the motor circuit after it has been
closed through the operation of the manu-
ally actuated device 138. A

In the construction shown in Figures 12
and 13, the right and left hand threaded
shaft sections 160 are enclosed within the
track structure 161.

sections and to provide also tracks 162 hav-
ing guard flanges 167 for the wheels 163, 163
of the carriages for the hangers 164, 164
that are connected by fittings 166 to the
doors. The housing track structure for the
shaft sections and carriage is omitted near
the meeting line of the doors to provide space
for the gearing and the bearing brackets
therefor that connect the motor 170 to the
right and left hand threaded shaft sections.
The details of the bearings for the inner
ends of the shaft sections, the slip joint ov
connection 171, and double throw switch 172,
together with its actuating mechanism as
well also as the safety stops. for the doors,
may be the same as the like parts hereinbe-
fore described. ' ‘ '
In the construction shown in Figures 12
and 13, the hangers 164 near the inner edges
of the door carry upstanding travelers 175

also enclosed in the track housing that are

threaded to engage the right and left hand
threaded shaft sections 160, so that said

shaft and said travelers are enclosed within
Said en--

the housing track structure 161.
closed track structure is attached to the wall

- 16 by means of a suitable number of straps

40

or brackets 176. In the construction shown
in said Figures 12 and 13, the operation of
opening and closing the doors, in respect of
the actuation thereof by the motor 170, and
in respect of the operation of the safety stop

devices, is the same as hereinbefore da-.

scribed. ,

A traveling member 178 is attached to one
of the doors and threaded over one of the
leads 179 of the switch actuating cable for
contact with the blocks or enlargements 180
on said lead to shift the switch to stop the
doors. at both limits of their movement. The

modification to be observed in respect of the -

member 178 is that it is not attached to or
carried by one of the threaded travelers,

- but is attached directly to and carried by

" 60

65

one of the doors; and 1its shape is modified
to correspond to its changed relation.to the
other parts. '

The hand actuated device for fotating the

.shaft 160 is also modified in the sense that.
.the flexible hand actuated element 180" is

trained over a sprocket wheel 181 that is
mounted on a short stub shaft 182 and which
carries a gear wheel 183 that mieshes with
a pinion 185 which is fixed to and rotates
with one of the right and left hand threaded

shaft sections 160. The construction de-

Said track structure is
formed to provide a housing for said shaft

scribed permits the shaft 160 to be disposed
within the housing track structure 161 and
permits also the manually actuated device
embracing the elements 1807, 181, 182, and

183 to be located inside the plane of the”

wall 16. In some instances, said wall may
be recessed to receive a portion of the wheel
183, in which event the centers between the
stub shaft 182 and the right and left hand
threaded shaft section 160 may be brought
closer together. The bearing for said shaft
182 is carried by a bracket 186 that may be
fixed to the track structure 161 or to the

wall 16.. In other respects, the construction
.shown in Figures 12 and 13 is substantially

the same as the structures illustrated in the
previously described figures.

‘Tn all of the constructions shown the door
operating screw shaft is a multi-threaded
shaft, four threads being herein shown. It
has been demonstrated in practice that with

a single thread shaft of the pitch required to

give the proper travel to the door the thread-
ed traveler,when passing from: the threads of
the shaft to the unthreaded sections of the
shaft, move so abruptly away from the
threaded portion. of the shaft as to tend to
injure the door supports, as the hinges in a
swinging door or the hangers in a sliding
door. In other words, the action of the
travelers leaving the screw shafts of a single
threaded shaft is a whip action, while with

‘the multi-thread shown herein the action is

smooth and without jar. The multi-thread
is also advantageous inasmuch'as the door
cannot be opened by force applied to the
door, the door becoming self locking.

The multi-threaded shaft and carrier has
the further advantage, when used in connec-
tion with the disconnecting device between
the carrier and shaft, including the plain
sections of the shafts and compression
springs on them, in that the threads of the
carrier take in to the threads of the shaft
more quickly and with less abruptness than

would be true with a single thread shaft.

and carrier. :

It will, of course, be understood that my
improvements may be applied to a single
sliding or a single swinging door by means
which will be obvious from the foregoing

‘description, taken in connection with the

drawings, and that it is' not necessary to
illustrate the adaptation of the operating de-
vice to single swinging and sliding doors. .-

Furthermore, as before stated, the essen-
tial principles of the invention may be ap-

plied to doors or other closures which open,

and close by other than horizontal move-
ments. Furthermore, other means may be
applied to close the motor circuit at a con-
trol station or stations, as, for instance, a
push button control, with or without relays.

The invention is not intended to be limited,

therefore, to the structural details shown,

7
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except as to claims wherein such details are
specifically set forth and as imposed by the
prior art. . . o

I claim as my invention:

1. A door operating mechanism compris-
ing, in combination, a door, a screw shaft, a
reversible motor for rotating said shaft, a
traveler adapted for connection to the door
and threaded on said shaft, means controlled
by a part which travels with the door for
opening the motor circuit and for arresting
the door at both limits of the door move-
ment, and a manually operable emergency
device normally disconnected from the shaft
and constructed with means to automatically
connect it to and disconnect it from the said
shaft to rotate the latter.

2. A door operating mechanism compuis-
ing, in ccmbination, a door, supporting
means therefor during opening and closing
movement thereof, a screw shaft, a motor to
rotate the shaft in opposite directions, a
traveler operatively connected to the door
and threaded on said shaft, means con-

trolled by a part which travels with the door’

for opening the motor circuit and arrvesting
the door at both limits of the door move-
ment, said shaft being provided at both ends
with unthreaded sections over which the
traveler passes comprising means at the un-
threaded sections of the shaft against which
the traveler moves at each limit of the door
movement, and a manually operated emer-
gency device normally disconnected - from
and adapted to be automatically connected
to and disconnected from said shaft to oper-
ate the latter. (

8. A door operating mechanism, in com-
bination, a door, supporting means therefor
during opening and closing movement. there-
of, a multi-threaded screw shaft, a motor to
rotate the shaft in opposite directions, 2
multi-threaded traveler operatively con-
nected to the door and threaded on said shaft,
means controlled by a part which. travels
with the door for opening the motor cireuit
and arresting the door at both limits of the
door movement, said shaft Leing provided at
both ends with unthreaded sections over
which the traveler passes comprising com-
pression means at the unthreaded sectious of
the shaft against which the traveler moves at
each limit of the door movement, and a man-
ually operated emergency device normally
disconnected from and adapted to be auto-
matically connected to and disconnected

.from said shaft to operate the latter, said

compression means comprising spiral springs

.which surround the unthreaded sections of

the shaft and of a length to be engaged by
the traveler before it leaves the multi-

threads of said shaft.

4. A door opening mechanism compris-
ing, in combination with a reversible motor,
a screw shaft, operative connections be-
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tween the motor and shaft to drive the latter,

a feed circuit for-the motor, a double throw

switch for controlling said circuit comprising
a connection, embracing a normally station-
ary, spring-held actuating and door position
indicating device having a manual control for
closing the switch, means traveling with the
door and cooperating with the switch con-
nection for actuating said switch to open it
at both limits of the door movement, and
means operative at the limits of the door
movement for operatively disconnecting the
screw shaft from the door:.

5. A door operating mechanism compris-
ing, in combination with a reversible motor,
a screw shaft, operative connections betwecn
the motor and shaft to drive the latter, a
traveler adapted for connection to the door
and threaded on said shaft, a feed circuit for
the motor, a double throw switch for con-
trolling said circuit, means traveling with
the door for operating said switch, embrac-
ing connections extending from said switch
to a control station, with spring-held manual
means at said station acting through said
connections to control said switch and to in-
dicate the positions of the door, and means
operative at the limits of the door movement
for disconnecting the motor from the door,
embracing unthreaded portions of the shaft

cover which the traveler passes, and spring

means for establishing connection between
the threads of the traveler and shaft
through rotation of said shaft.. '

6. A door operating mechanism compris-
ing, in combination, a reversible motor, a
serew shaft, operative connections between
the motor and shaft to drive the latter, oper-
ative connéctions between the door and shaft,
a feed circuit for the motor, a double throw
switch for controlling said eircuit, embrac-
ing an oscillating operating member and
fixed terminals, a cable operatively con-
nected to said oscillating member, a rocking,
hand actuated drum at a control station
about which the cable is trained, a control-
ling lever therefor, spring held at its two
extremes and neutral position and means
carried by and movable with the door and
cooperating with the cable at both limits of
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movement of the door to open said switch .

and shift said controlling lever to neutral
position.

7. Door operating mechanism compris-
ing, in combination, two doors movable to-
ward and from each other, a right and left
hand threaded shaft adapted to be rotated
in opposite directions, bearings for the ends
and central portion of sald shaft, respec-
tively, travelers adapted to be connected to
the doors and threaded on said shaft, and
means at both ends and at the central por-
tion of said shaft adapted to coact with parts
which travel with the doors to effect dis-
connection of the doors from the shaft
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.through one direction of rotation of ihe

shaft and to effect connection of the shaift
with the doors through the opposite direc-
tion of rotation of the shaft. v

8. Door operating mechanism comprising,
in combination, two doors movable towards
and from each other, a right and left hand
threaded shaft, a reversible driving motor
therefor and its operating switch, bearings
for the ends and central portion of said
shaft, respectively, travelers adapted to be
connected to the doors and threaded on said
shaft, means at both ends and at the central
portion of said shaft adapted to coact with
parts which travel with the doors to effect
disconnection of the doors from the shaft
through one direction of rotation of the
shaft and for effecting commection” of the
shaft with the doors through the opposite
direction of rotation of the shaft, and means
traveling with one of the doors and opera-
tive at the opening and closing positions of
the doors for controlling the starting switch.

9. A door operating mechanism compris-

ing, in combination with a reversible motor
a screw shaft adapted to be rotated in oppo-
site directions, operative connections between
the motor and shaft to drive the latter, a
traveler adapted for connection to the door
and threaded on said shaft, and manual
automatically operable means normally dis-
connected from said shaft and adapted to
be connected to the shaft for rotating the
latter,

10. A door operating mechanism compris-
ing, in combination, a reversible motor, &
screw shaft adapted to be rotated in opposite
directions, operative connections between the
motor and shaft to drive the latter, a traveler
adapted for conmnection to the door and
threaded on said shaft, and manually opera-
ble means normally -disconnected from said
shaft and adapted to be automatically con-
nected to and disconnected from the shaft
for rotating the latter. ‘

. 11. A door operating mechanism compris-
ng, in combination with a reversible motor,
a screw shaft, operative connections between
the motor and shaft to drive the latter, a
traveler adapted for connection to the door
and threaded on said shaft, means controlied
by a part which travels with the door for
stopping rotation of the shaft at both limits
of the door movement, a pulley normally
loose on one end of said shaft, a flexible
member trained oyer said pulley to rotate
the same, and a clutch for connecting said

-pulley to the shaft, operative through rota-

tion of the pulley.

12. A door operating mechanism compris-
ing, in combination with a reversible motor,
a screw shaft, operative connections between
the motor and shaft to drive the latter, a
traveler adapted for connection to the door

.and threaded on said shaft, means controlled -

by a part which travels with the door for
stopping rotation of the shaft at both limits
of the door movement, a pulley normally
loose on one end of said shaft, a flexible
member trained over said pulley to rotate
the same, and a clutch for connecting. said
pulley to the shaft embracing co-acting
clutch elements fixed to the shaft and said

pulley, the supporting member for the pulley.

being provided with a cam groove and a
pawl carried by the pulley engaging said
cam groove. :

13. A door operating mechanism compris-
ing, in combination with a reversible motor,
a screw shaft, operative connections betwesn
the motor and shaft to drive the latter, a
trayeler adapted for connection to the door
and threaded on said shaft, means controlled
by a part which travels with the door for
stopping rotation of the shaft-at both limits

of the door movement, a pulley normally .

loose on one end of said shaft, » flexible
member trained over said pulley to rotate the
same, and a clutch for connecting said pul-
ley to the shaft embracing co-acting clutch
elements fixed to the shaft and said pulley,
the supporting member for the pulley being
provided with a V-shaped groove and a
spring held pawl carried by the pulley for
engagement with said groove. :

14. The combination with a door, a rota-
tive shaft, operative connections between
said shaft and the door to open and close the
latter through rotatior, of the shaft, & driv-
ing member normally loose on said shat, a
flexible member trained over said driving
member to rotate the same, and means for
connecting said driving member to the shaft,
operative through rotation of the driving
member, o

15. The combination with a door, a screw
shaft, a traveler conmected to the door and
threaded to the shaft to open and close the

‘door, a driving member normally loose on

said shaft, means whereby the driving mem-
ber may be rotated, and means for connect-
ing the driying member to the shaft, opera-
tive through rotation of the driving member.

16. A door operating mechanism compris-

"ing, in combination, a threaded operating

shaft, a door hanger, a carriage therefor
having. rollers at the sides of the hanger,
laterally spaced tracks on which the said
rollers travel, and a traveler extending up-
wardly from the carriage between the planes
of said rollers and threaded on the shaft,
said tracks being formed on the lower mar-
ging of a housing which continues upwardly
at the sides of said carriage and traveler and
around said.shaft to enclose said parts.
17. A door operating mechanism compris-
ing, in combination, a threaded operating
shaft, a door hanger, a carriage therefor
having laterally spaced rollers, a housing
having means to attach it to the side of a
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" door frame about the door opening, in which wardly from said carriage and threaded to
said shaft is enclosed, said housing being said shaft.
closed at its top and open at its bottom, and  In testimony whereof I claim the forego- 10
provided at the lower margins of its side ing as my invention, I hereunto append my
5 walls with inwardly directed tracks for the signature at Chicago, Illinois, this 31st day
carriage rollers, and ‘a traveler within the of May, 1918,
housing between said rollers extending up- PAUL H, LACEY.




