J. 8. DOYLE.
SAFETY MECHANISM FOR POWER OPERATED DOORS
APPLICATION FILED SEPT, 16, 1909

Patented Oct. 3, 1911.

004,754,

"~
b4

2 SHEETS—SHEET 1,

- A
HEY keIl AT ¥R

\

// \
/ /@ﬁ..

5 74

Z

e

FR-EY

1
T BARSATEAANAE

7E
/

ada s alt]

4Z

nventor

N %

%1 tresses:
\ \\\\\\\\! TN
A

Z



, J. 8, DOYLE,
SAFETY MECHANISM FOR POWER OPERATED DOORS,

APPLICATION FILED SEPT, 16, 1909, \
» Patented 0Oct. 3, 1911.

2 BEEETS-BHEET 3.

1,004,754.

N

;

o

7

24

oy

1.

-.
!
=Y

: ()
2 O «
%
I \,‘m‘ '
rars l"—Ij. . N
\ Y S N
I(’IIIIIIIIIIIIIIII

. > Q -. . . .
Witnesses: xR o \SY Inventor
W\IN\}::!:E::” " . . @g% atizueq (‘52%‘17



- UNITED STATES PA

ENT C

N i
BETOR

_.mg.

JAMES S. DOYLE, OF NEW YORK, N, Y., ASSIGNOR TO BURDETT-ROWNTREE Mﬁ"@@' AC-
TURING COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINQIS.

SAFETY MECHANISM FOR POWER-OCPERATED DOORS.

1,004,754,

Application filed September 16, 1908.

To «ll whom it may ecncern:
Be it known that I, James 8. Dovie, a
citizen of the United States, residing in the

* city, county, and State of New Y ml\. have
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- detail view in section, on the line 7
505

Safety ' Mechanism

made a eertain new and useful Invention in
for Power- Operated
Doors, of which the followmo' is a specifica-
tion, .

The invention relates to safety appliances
for power operated doors or other closures,
and the object is to provide means which
are simple and effective for automatically
releasing a’ door or other closure from op-
erative connectmn with respect to its power
actuating devices, in case an obstruction . is

. encountered by the door or other closure, in

closing.

Other objects of the 1nvenhon will appear

more fully hereinafter.

The invention consists substantially in the
construction, combination, location and rela-
tive arrangement of parts, all as will be
more fully hereinafter set forth, as shown in
the accompanying drawings, and flIl(lHY
pointed out in the appended claims,

Referring to the accompanying drawings,
and to the various views and reference signs
appearing thereon,—Figure 1 is a view in
side elevation of a door and its frame wor k,
showing safety devices embodying the pun—
ciples ot my invention applied, pottlonq of
the frame work and door being broken out.
Fig. 2 is a detail view of the Tatch ‘mecha-
nism shown in Fig. 1, the front plate of the
door being removed and the shoe, spring
and mounting being in part section.  Fig.
3 is an enlar (red view in horizontal section
on the line 3, 3, Fig. 1, looking in the direc-
tion of the arrows, showing the shoe- 1in tele-
scoped position. I'ig. 4 is a broken view in
perspective, »howmg the detachable latch
for coupling the power actuated arm or
lever to the door. Fig. 5 is a broken view
in section, on the line 5, 5, Tig. 4, looking in
the direction’ of the arrows.
view similar to Fig. 4, showing the detach-
ing lug, for dlqconnoctmw the (1001 and 1its
power actuated lever. 1"10 T 1s a broken

i, looking in the direction of the ar rows.

The same part is designated by the same
reference sign wherever. 1t oceurs through
the several views,

Fig. 6 18 a.

. 7, Fig.

Specification of Letters Patent.

Patented Oct. 8, 1911,
Serial No. 517.866. s

In the operation of p(m er actuated doors
or other closures and similar devices, it very
frequently happens that in closing, the door
or other device encounters an (ﬂjstuutum,
which causes the closing movement of t
‘door to be arrested or rebtm‘nea. or else Lhc
power applied to the door to close it en-
deavors tc overcome the obstruction with
the result, that in case the obstruction'is the
arm, shoulder or other part of the body of
a pmson of causing serious and sometimes
fatal injury. Where the obstruction en-
countered is sufficient to arrest the action of
the power devices in -moving the door or
other closure toward its closed position, the
application of the power employed to effect
the closing movement of the door, continu-
ing after the obstruction is cn(‘onntergd
tends to cause a continued squeeze of the
obstruction between the advancing edge of
the door and the door jamb, and sometimes
with an increasing foree depending upon the
character of the door moving devices, and
in any.event, the withdrawal or removal of
the. obstruction results in causing the door
to- move too rapidly toward its final closed
position, thereby causing an Ob}ec{mndme
slam.

The objections above.noted arve particu-
larly serious in the case ot in:‘ opemtmrl
through power actuated devices of doors,
gates or other closures, of street, s‘nb\\a\.
elevated, passenger elevator and other cars,
and the like, and c.speoml!y where it i neces-
sary for large crowds of people to use or
pass thmuoh the doorways or entrances of
such - cars. The dangers and objections
above noted are inereased where the doors
are operated by pressure medium such, for
instance, as compressed air, since the pres-
sure applied to close the door when -once
placed in commission, continues to build up
when an obstruction is encountered. and
hence an increasing force is applied. tending
to move the door to its closed position dur-
ing the time the obstruction ¢ emaim in the
h ont of the advancing edgé of the door.

It is among the special purposes of my
present invention to provide means whereby
the power actuating devices forthe door are
automatically disconnected from the door, in
case the front or advancing edge of ‘che
door, in closing, encounters in ils path of
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movement an obstruction tending to arrest
the further advancing movement of the door,
and renders the same inert and harmless.

In the drawings, I have shown one form.

of an embodiment of the present invention,
as applied to the operation of a sliding door,
such as is ordinarily employed in street,
subway and elevated cars. 1t is to be un-
derstood however, that my invention, as de-
fined in the claims, is not to be limited or

restricted in respect to this application or.

use of my invention.

Iu the drawing, A, designates the side of
a car, B, a doorway therefor, and C, the
dooy. In the particular arrangement shown,
the door is of the sliding vy, “rspended by
liangers or rollers D, from a track B, in the
usual or well known manner and is pro-
vided with cliambers or recesses for the re-
ception of the shoe supporting plungers and
springs, hereinafter to be described.

Reference sign. 10, designates the door,

operating lever, through the operation of
which the door is moved.  This lever may
be power actuated in any suitable or con-
venient’ manner and from any suitable or
convenient source of power. In the par-
ticular form shown, to which however, my
mvention, as defined in the claims, is not
to be limited or restricted, the operating
lever 10, is pivotally conunected at one end,
as at 11, to the end of the link 12, which is
pivolally connected as at 13, to a fixed part
of the car frame. A link 14, is pivotally
connected at one end, as at 15, to the oper-
ating lever 10, and at its other end, as at 16,
to an arm 17, the latter being operated by
a piston operating in the power eylinder 18,
through an intermediate segment rack 19, in
a well known and well understood manner.
It is obvious that many other suitable or
convenient forms of power ‘mechanism may
be employed for the purposes of my inven-
tion. :
The free end of the door operating lever
10, is pivotally connected as at 20, see Figs.
Sand 7, with a slide block 21, mounted to
slide upon a bar 22, vigidly connceted to the
door to move therewith.  The slide block 21
is free to move along the bar 22, except when
restrained by a laieh 24, which is pivotally
connecled at one end to the door and pro-
vided with a hook 41 at its other end to

cengage over the front edge of the block 21.

A spring 25, serves to retain the hooked end
of Intelr 24 in engaging relation with respect
to the front edge of the slide block, and
normally presves said lateh (oward sueh en-
gaging relation. '

At its front edge, the door (¥ is provided
with a shoe 26,.:mounted in yielding relation
with respect to the door, and, in effect, con-
stituting an extension of the front or ad-
vancing edge of the door. In the particular
embodiment of my invention, shown in the

1,004,754

drawings, but to which.my invention is not
to be limited or restricted, this shoe extends
the entire length of the door, and is of U
shape, arranged to telescope over the front

edge of the door, as most clearly shown in

section, in Fig. 3. The shoe is supported
upon rods 27, extending through the front
edge portion 28, of the door proper, these

rods being mounted to slide longitudinally .

through openings formed in said portion 28,
and their inner ends are received 1n a cham-
ber 29, formed between the side plates 30,
31, of the door, being guided by blocks, 32,
fastened on the inner surface of one of said
side plates.  Springs 33, 84, are arranged to
act upon the rods 27, so as to normally but

yieldingly maintain the shoe 26 offset from -

the edge of the door. In the particular ar-
rangement shown, the springs 34, bear at
one end against the gaide blocks 32, and at
their other end against collars 35, carried by
the rods 27, the tension of said springs 34,
being normally exerted upon said rods 27 in
a direction to press the shoe away from the
front edge portion of the door. The springs
33, bear at one end against the opposite side
or end of the guide blocks 82, and at their
other ends against collars 86, carried by the
ends of the rods 27, the tension of these
springs 83 heing normally exerted in the
direction to move the rods 27 , longitudinally
into the chamber 29. . ‘
The tensions of the springs 83, 34, oppose
each other, and hence enable comparatively
light pressure exerted on the front edge of
the shoe to move the same telescopically on
to the front edge of the door, and T propose
to so relatively proportion the tensions of
these springs as to secare these results. A
slide bar 37, is provided and is mounted to
slide through guide blocks 38, 39 mounted
on the inner curface of one of the door side
plates 31. Thisslide bar 87 is provided with
a cam head 40, having an inclined surface
designed to cobperate with a similar in-
clined surface on the hooked end 41, of the
locking latch 24, to disengage the latter
from the slide block 21. The slide bar 37, is
provided at its opposite end with the flange
42, arranged in the path of longitudinal
movement of one of the shee supporting
rods 27. A spring 43, interposed between
the guide blocks 89, and flange 4%, normally
exerts its pressure upon the slide bar 57 to
move the Tatter longitudinally in the direc-
tion to withdraw the inelined surface of
eam head 40, from engaging relation with
the end of lateh 24. When however, the
rod 27 is projected endwise into the chamber
29, as for instance, when in closing. the
front or advancing edge of the door. in this
instance the front or advancing edge of the
shoe 26, encounfers an obstruction snch as

a passenger getting on or off -the car, the

door being impelled toward its closing po-
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‘the inclined surface of cam head 40,
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sition by the power actuated devices, the
springs 84 yield against the pressure ex-
erted by the shoe ewamst the obstruction,
thereby moving the rod 27 into the chamber
29, and hence causing the end of the rod 27,
to engage the flange 42, on the slide bar 37,
and project the latter end\\*lse against the
pressure of spring 43, and hence carrving
mto
engagement with the codperating surface
on the hooked end 41, of lateh 91 thereby
detaching the latter from’ Lnuzwm(r relation
with respe<t to the slide bloek 21, and hence
permitting said slide block to slide freely
under the impelling force of the power de-
vices along the bar 22, without causing anv
movement of the door, In other words, by
the action referied to, the power actuated
Iy disconnected from
the door. These twa functions are accom-
plished by the cushion arrangement on the
front edge of the door. TWhen an obstruc-
tion is encountered by the front edge of the

door, in closing. even when moving rapidly-

under the influence of the motor which
moves the door toward its closed position,
it is first cushioned by the collapsing or

-telescopical movement of the shoe 26, and

thereafter the power mechanism or motor
is automatically detached - from operative
connection with the door, .and consequently
the danger of injury to passenou's getting

_<n or off the car'is obviated, while pumlt-

ting the power mechanism to complete its
full forward stroke, leaving the door frec
to be moved by hand. After the obstruc-
tion has been removed from in fl ont of the
door, the springs 34, restore the shoe to its
distended pesition, thereby removing the
pressure from sprmfr 43, and enabhn'r the
latter to restore slide bdr 37 to its normdllv
vetracted position with its cam head 40
withdrawn from engaging velation with re-
spect to the locking latch 24, Now, by re-
versing the motor to open the door, the
slide block 21, moves ﬁ'eelv along the slide
22, and eve ntually the spring 25, causes the
latch 24 to snap into engaging relation with
respect to the front edoe of the block 91,
thereby again coupling up the door with the
motor or power mechanism.

Many variations and changes in the de-
tails of construction and arr mgemwt might

readily occur to persons skilled in the art,’
 and still fall within the spirit and scope of

my invention, as defined in the claims. T
do not desire therefore, to be limited or re-
stricted to the exact detwils shown and de-
seribed. But

“Having now set torth the object and na-

ture of my invention, and a construction

embodying the principles thereof, what I
claim™as new and useful, .and of my own
invention, and desire ‘to secure by Letters
Patent is: -

controlling said connections, Sdll means

“able connections helween the doer and mo-
“tor,

‘tor, an arm arranged 1(‘ he mov “d

1. The combination with a door, of power
operated devices for operating the door, d‘ld
means oper rated by the door steiking an ob-

struction, in clesing, for disconmnect ting the -

door and its operating devices.

2. The combination with a door, and
power actuated devices for moving the same,
of means operated by the door striking. an
obstruction in its path, in closing, for au-

tomatically (hx('()nnu-tmg_, the ‘power op-
1te(1 devices from the door. .
The combination with a door, and

power operated mechanism therefor detach-
ably ¢onnected thereto,
the door and operated by ene ountering an
obstructien, in dwmw for detaching f,zud
power actuated mechanism from the door.

~ 4. The combination” with a door, and
power operated devices for moving the door,

-of yielding means caveied by the door and

cperating when encountering an obstruction
in the path of the closing movement of the
dour to detach the power operated devices
from operative connection with the door.

5. The combination \lth a door, and
power operated mechanism therefor, of
weans controlled by an (”vt()untde obstrue-
tion to the closing movement of the door, for
detaching the power 1,puatod mechanism
from the door, without arresting the ‘opera-
tion of said power operated mechanism.

6. The combination with a door, a motor,
and detachable connections between the door
and mctor for moving the door, of means for

n-

ap-
erating when an obstruction is encountered
in the closing movement of the door to dis-
conneet said connections and door.

ination W}fh a shiding Ao,
motor therefor, and detackh

7. The com
an operating

3

of a yielding member carried by the
door at its front edge, and means (mnm tod
by the yielding movement of sald member
for det achmg ‘r.hb connections between the
door and its operating motor,

8. The cembing with o door and & mo-
tor, an arm ope:
conuected to the
gage said arm to eny
and means operated
ing an obstruction in
said lateh. -

9. The combination

arr*ﬁ*wtu 1o en-
the door,
(1001 ens:e—uni er-

2

with a door, of

a 10~

motor, a latch carried by the door 2
ranged to engage said avm to couple the same
to the door, and me siied b v the dear

©ono
 La

at its front ed opera DY encoun-

tering an obstruction in the closing move-
lh il .4 ‘f

ment of the door, for detaching said latch

from engaging relation with the arm. ‘
10. The combination with a door haviag a

bar monm‘“od thergon, a block mounted to

slide on said bar, an arm connected to said

the motor, a latch

ng, for releasing
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block, a motor for operating said arm, a
Jatch connected to the door to engage said
block, and means carried by the front edge
of the door, and operated by encountering
an obstruction in the closing movement of
said door for detaching the latch from said
hlock.

11. The combination with a door, and a
motor, having detachable conncctions there-
with for moving the same, 2 member car-
ried by the door at its front edge, and
mounted for movement relative to the door,
and means operated by the yielding move-
ment of said member for detaching the con-
nections hetween the door and its operlting
motor ,

12, The combination with a door, of a ino-
tor for operating the same, a yiceldingly
mounted cushion earried by the front edge
of the door, and means operated by the
yielding movement of the cushion, when
encountering an obstruction in the closing
movement cf the door for detaching the con-
nections of the motor and door.

13, The combination with a door, of a
motor, and connections between the door and
motor for operating the former, a shoe ar-
anged at the front edge of the door, and
yieldingly mounted for movement 1'0L1tivel_v
to the door, a slide bar arranged to he en-
gaged and moved when the shoe is moved
relatively to the door, and means ()pemf(/(]
by the movement of the slide for detaching
the conneetions. of the door and motor.

14, The combination with a door, of a mo-
tor, operating connections hetween tl 1 door
and motor, n L shoe anocd af the front edge
ot the door, a rod carried by the door and

connected to the shoe,w spring acting on said

rod to yieldingly press the shoe away from
the door, and meuns operatod by the yielding
wovement of the shoe lm\' wdl the edge of th(,

A D,

& ‘ g 1,004,754

door for detaching the motor connections
W 1Lh the door.

. The combination with a door, of 2 mo-
tor connutlons hetyeen the motor and door
for operating the latter, slide rods carried
by the door and extending through 1he front
edge thereof, a shoe carr ied | by the slide rods
and telescoping over the front edge of the
door, springs acting o.: suid rods, whereby
said shoe forms a yielding cushion for the
front edge of the door, and mceaus operated
by the yielding movemont of the shoc for
detaching the motor con ectiens from the
door.

16. The combination with a door, of a mo-
tor, an arm operated by the motor, a latch
carried by the door to engage said arm to
couple the same to the d(mr, a slide bar
mounted on the door and :u‘x':m"{jed, when
projecied, to engage said lateh and detach
the same from engaging relation with. the
arin, nmeans for vle]fhntrlv maintaining said
slidé bar retracted frons engaging relation
with respect to said lateh, a yielding cshion
for the front edge of satd door, and connec-
tions operated l)\ the yielding movement of
tlw (u,shmn to project said slide bar.

The combination with a door, of & mo-
t(n', dutzlchzﬂﬂe connections between the mo-
tor and door, a cushion deviee carried by the
front edge of the door, and mechanism op-
erated l)y the yielding movement of the
cushion for detaching said conneetions.

In testimony whereof T have hereunto set
my hand in the presence of the subseribing
witnesses, on-this 9th day of September
1909,

JAMES S, DOYLE.

Wilnesses: ,
- Jd0 K Kueny

Crarexce HuNiere.
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