Sept. 29, 1931. H. ROWNTREE 1,825,129

DOOR OPERATING MECHANISM
Filed July 20, 1929 5 Sheets-Sheet 1

IS ANEIRARLRTIATINI ANIARAANY AAMI ey L3

An AN i
S =

‘; BRI IR Ie s e YT MBELARMATWITARR AR IR R RN 2L
‘ria

‘;_}5i

34

-_/51

o

¥
—f 3

o | S8
NI Qi 2 Inventor
S8 i
Q| Harold Rowndree
] Ny Ais Attormeys

Julyebely




Sept. 29, 1931. H. ROWNTREE 1,825,129
DOOR OPERATING MECHANISM
Filed July 20, 1929 5 Sheets-Sheet 2

L7
£S5

I I

I N
3 34 3128 32 5,

/5
2
4
3
2
3

;_ .
S
%X
Woes® o
| o )
T s\
wiill 28
\F] ) %%gv
N ] yELS
< X: 833 .
< 3] :
NP W
/./ l.\\ \) l
ol
s [ XY % .
0| s
Q
N
w2 2
b~ l’)‘w ‘%&
S
K .
N -~

%, N

\n
S
e U v NF:@FJ‘K\Z onemtoy
N S Harold /\;'ownf'ree
"‘gé' 3513 /HS ﬂ/btmws ’8 : g /




Sept. 29, 1931. H. ROWNTREE 1,825,129
DOOR OPERATING MECHANISN -

Filed July 20, 1929 5 Sheets-Sheet 3

1 5 R
) &\S .
1078 2
\ i [
\\\‘3 (@ =
Q --l :'.. o) \ @]
1S ‘ 9
o [, p
wll « J
WS - b
w T N© '
Tt © O~
D - ) )
3 MR 2 tii > -
‘ - S f t
5 nt
5 s
&l‘: O’Q& g ND-\
I v
o TR~
Nl x
\n
9
-
1 \ =
>
0
S
]
4
N
b iad,
l ¢ X A~ "Inventor

| Harold Fowntree

Ny his Cttormeys 8@\‘[5 /\M _

204




Sept. 29, 1931. H. ROWNTREE 1,825,129
DOOR OPERATING MECHANISM
Filed July 20, 1929 5 Sheets-Sheet 4.

53:

- By Ais Abtormeys. ’gu'%”(“' L

N ]: ) ) : I . » ) v
Go : ﬂuvé%{ioz
Harold Rowntree
=]




1,825,129

Sept. 29, 1931.

H. ROWNTREE
DOOR OPERATING MECHANISM

5 Sheets~Sheet 5

Filed July 20, 1929

1

Inventor

Aarold Aowntree

7 A

i

oo/
P o
8(/
w\m\\ YA
P{/4

Y4

L b2

W ol by 20 10l

J\/\l

671 .

00/~

(]
§//

\

*

ttommey s,

Ny Airs @

0017




Patented Sept. 29, 1931

UNITED STATES

1,825,129

PATENT OFFICE

HAROLD ROWNTREE, OF SCARSDALE NEW YOREK, ASSIGNOR.TO NATiONAL‘ PNEUMATIC
COMPANY, OF NEW YORK, N. Y, A CORPORATION OF WEST VIRGINIA

DOOR OPERATING MECHANISM

Application filed: July- 20,

. This invention relates in general to the
combination of a motive device, doors to be
operated thereby, connecting mechanism
therebetween, ‘md means 1ndependent of the

5 motive C’evme for effecting: closure of the
doors. " .

One. of-the: objects of this invention is the
provision-of a-combination of the:-above type
which is particularly adapted for operating

1o docrs ontransportation: vehicles of-all kinds.

Another object of-the invention is the pro-
vision of motive means for operating the
doors. iy onedirection. and an additional
motive means for operating them in' the op-

#13 posite; preferably the closing, direction.
Another object of the invention is the pro-
rision of' a power actuated rod: or the like

adapted to.extend throughout the length of
the vehicle on both sides thercof by means.

25 of 'which: all the doors on each side of the
vehicle are operated to'opened position by the
adjacent rod.

A further object of the invention is the -

provision in'a mechanism. of the above type
23 of a spring pressed plunger:having cushion-

ing: or retar chnor means in’ conjunction there-

with for closuw the doors and:preventing too
rapid closing: thereof and- slamming at the
end of the closmo stroke: :

g0 Acstill further object of the ‘invention:is
the provigien of mechanism of the above tvg
which may 1ead11y operate to permit. the
opening of the door by manual force ex-
erted by a person 'in’ the path of the door

3 who has been struck thereby.

A still furthér object is the provision of
mechianism. in apparatus of this type by
means of which the doors may be locked in
closed position arranged so that the lock is

23 yeleased during the initial movement of the
mechanism before the door begins:to move

Thess and other-objects as will appear»fron‘x
the following- disclosure are successfully se-
cured by-means of this invention.

This invention resides substantially in the
combination, construction, arvangement, and
relative- location of parts; all-as will be set
forth in great detail below.

Referring tothedrawings—

Figure: 1 di=closes in-elevation, with some

4=
3

o

1929, Serial No. 379,649:

parts broken. away, one form: of: this-inven-
tion;,

Fig. 2 is a vertical, longltudlnal cross-sec-
tional view- throu(rh the motive: dev1ce for
closing the door;

Flo Bisa detall view showing-an end ele-

tlon of the lock-member and 1ts association
w1th the links by means of which the mecha-
nism is operated ;-

Fig. 4 is-an. elevatlonal view of. anothe1 g

form of the device as applied:to. double slid-

ing doors moving in opposite directions;
Flcrs 5 and 5A taken together show:a plu-
ahty of single sliding doots operated in one

direction. by a comnon means-and; in:the other

by. individual means;, -
Figs. 6'and 6 A taken together show a simi-
lar: combmmtlon for double sliding doors ;-
Pigs. Tand TA taken together show.a, modi-

fied ‘wrancrement for opemtmor double slid- -

ing doors,

T Tig. 81s an enlarged detail view of the clos-
1nq cyhnder lockmcr arrangement, and oper-
ating parts employed in connectlon with: the
apparatus of Figs: 7T and TAj;and

Fig:9is a dmarammamc wew showing one
well known method: of controlhncr the. motlve
device,

There are now known many- forms of ‘ap-

paratus by means of which doors of all types -

are operated through the agency of a motive
device. The present invention: 1s directed to
this field and comprises a,new form of mech-
anism employing a number-of features which
distinguish it from: the old forms: now used.
A clearer-picture of the invention will be
had by specific reference to the: drawmgs
which will now be made.

As shown in Fig: 1 a door 1 of the shdmor
type is employed The: mechanism of: this
form of device'is adapted for use in: connec-
tion with. a single- sliding-door: Tt may be
pointed -out here that other objeets, rather
than a door, can be operated by this mecha-

nism-and: if ‘a dvor-is operated it need not :

necessarily be a sliding door: The.illustra-
tions of the drawings are merely given to help
in explaining the. prineiples-embodied, in: the
invention. Secured to the rear edge of the
door are the spaced brackets 2 between which
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2
extends the short shaft 8 on which is slid-
ably mounted a collar 4. Pivotally secured
to the sliding collar 4 at 6 is a link bar 5
which is pivotally supported at 7 on any
fixed support 8. The other end of the link
bar 5 is pivotally secured at 11 to the links 9
and 10. Link 9 is pivotally secured at 12 to
the bell crank lever 18 which in turn is piv-
otally supported at 14 on the supporting
plate 15. The other end of the bell crank le-
ver 18 is pivotally secured at 16 to the piston
rod 17 of the closing device 18. The closing
device 18 is pivotally supported at 18 on the
plate 15. Brackets 20 and 21 are secured to
the plate 15 in which is slidably mounted the
link 22 which is pivotally secured at 23 to the
link 10. Asshown in Fig. 3 a similar link 24
is provided extending parallel to the link 22
and likewise pivotally secured at 23 to the
link 10. Pivotally supported at 25 between
links 22 and 24 is the latch bar 26 having the
extension 27. The outer ends of the links 22
and 24 are provided with enlarged recessed
portions providing the casing 28 within
which is mounted a spring 29 pressing
against the end 27 of the latch bar 26. Slid-
ably supported in the bracket 31 secured to
plate 15 is a rod or shaft 80 which is intended
to extend throughout the length of the ve-
hicle or far enough so that as many doors as is
desired may be operated thereby conjointly.
For each door adjacent the end 27 of the latch
bar 26 there is provided a short arm 32 rig-
idly secured to the rod 30. Tach rod 30 is
provided with a motive device which has
been diagrammatically illustrated at 33.
This, of course, may be any of the well known
types either of the electric or the pneumatic
type adapted to operate the rod 30 in either
direction.  Pivotally supported on the
bracket 20 is a lever 34 provided with a rod
and handle 85 for manual operation. The
free end of the lever 84 contacts with the free
end of the latch bar 26. Pivotally supported
on the free end of the lever 34 and depending
therefrom is a rod 36 on which is resiliently
supported the contact disc 38 within a cas-
ing 37. This switch comprises a deor switch
connected in a signalling circuit in the usual
manner to control a signalling device to in-
dicate when the doors are opened and closed.
The door closing device 18 comprises a cylin-
der within which operates a piston 41 con-
nected to the piston rod 17. A spring 40
lies between one end of the cylinder and the
piston 41. One wall of the cylinder is pro-
vided with a passage 43 having a number of
spaced openings 44. The lower end of the
passage 43 likewise opens inte the cylinder
and an adjusting screw 42 is provided to
vary the area of the passage 43. This cylin-
der is provided with oil or other suitable
cushioning means, the action of which will be
described later.

The operation of this mechanism is as fol-

1,825,129

lows. The motive device 33 is, of course, con-
trolled by a switch or valve depending upon
its nature. When energy is supplied thereto
it operates to slide the rod 30, if the door is
to be opened, in the direction of the arrow.
1t is being assumed for the purposes of this
description that the door is in closed position
as illustrated in Fig. 1. As the rod 30 moves
to the left (in the direction of the arrow)
he first thing that happens is that the short
arm 32 strikes the extension 27 of the lateh
bar 26. This causes the latch bar to rotate
in a counter-clockwise direction against the
action of spring 29 and moves the left hand
end thereof down between the links 22 and
24 so that the upper edge thereof is in the
same plane as the upper edges of the links 22
and 24, As the short arm 32 continues to
move to the Ieft it strikes the casing 28 and
causes links 22 and 24 to likewise slide with
it to the left. The movement of these links
through the action of link 10 causes the link
bar 5 to rotate in a countsr-clockwise direc-
tion about its pivot 7 and the bell crank lever
13 to likewise operate in a counter-clockwise
divection about its pivot 14. The resnlt is
that the door 1 moves to the right and piston
41 moves upwardly in its cylinder compress-
ing spring 40. At the same time the oil
above the piston cscapes through the ports 44
and passage 43 around the piston and into
the lower end of the cylinder. This action
continues until the door is fully opened. It
is, of course, apparent that the latch bar 26
has a lock which prevents the opening ot the
doors by hand as soon as the end thercof
strikes the bracket 21 if it is in raised posi-
tion. The initial movement of rod 20, how-
ever, moves this latch bar to a position where
the motive device can open the door. Of
course a number of doors may be operated by
the same rod 30 by merely duplicating the
mechanism for each door. When it is de-
sired to close the door the motive device is
encrgized to operate it in a reverse direction
forcing shaft 30 to the right for its full
stroke. The door then heging to close under
the action of spring 40. It is prevented in
too rapid movement by the cushioning action
of the oil below the piston 41 which must
escape through the ports 44 and finally
through the lowermost port 44 near the end
of thestroke of the door. As scon asthe end
of latch bar 26 is past bracket 21 spring 28
Torces it upwardly so that the door 1s locked
against manual opening. One feature of
this arrangement is thai during the closing
movement should the door strike an obstruc-
tion, such as a person passing therethrough,
the force of the blow on the person is redueed
by reason of the fact that it is being closed
by the spring 40 solely. In addition, the
door may be moved manually by that person
by merely pushing it against the action of
gpring 40.

Whenever desired the mecha-
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nism may be manually operated by pulling

- down-on'the rod 35 to move the latch bar 26
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into unleeking pesition when the door may
then be opened by hand.  In this arrange-
ment it is apparent that a number of doors
may be'simultaneously opened by means of a
single motive device and left free to-be closed
independently of each other by means of each
door closing device associated therewith.

ip Since the force exerted by the spring 40 is

not very great-persons caught:in the door can
easily release themselves and the doors will
immediately continue on their closing stroks
as soon as the doorway is cleared and lock
themselves shut when fully closed.

In plaee of the door closing mechanism
disclosed. a+ differential engine can be em:
ployed, one for .each door, with the usual
swinging-arm in place of the spring dash pet
shown. No eontrol valves or:switches would
be needed for the differential engine ex-
cept a chieck valve to allow free access of pres-
sure tothe smalkcylinder and only allow a re-
stricted egress of pressure from it, thereby
placing a minimum of restriction upon-the
door asitis opening, and giving it:a constant
speed in closing.

The modified form shown in Fig. 4 ig par-
ticularly adapted for double sliding doors
which meve in opposite directions: -The
doors: are shown at 1 and are arranged to
move in opposite directions when they open
and” towards each other when they close.
Meost of the mechanism:in this form of. the
device is similar to that shown in Fig. T and
has been given the same reference: numerals.
Where any divergence occurs the differences
will be described in: detail. <A second link bar
5. is-provided ‘for-the added door-1 which is
connected thereto in the same manner as the
link bar 5 on the other door and:the link bar
5 onthe door in Fig. 1. This second link bar,
however, is: pivotally supported: at T on some
fixed support and at a point between the
pivetal connection 6'and the pivotal support
T link 50 is pivotally secured tliereto: at-one
end and at the other end to the links 5, 9
and 10 at 11.

The operation of this:mechanism is sub-
stantially similar to that of:the mechanism

in Fig. 1;° Thus, as shaft 80 moves to the.

left, the short arm 32 after releasing thelatch
96 forces-the links 22 and 24 to the left caus-
ing the link bar 5 to rotate in a.counter-clock-
wise direction and the link bar 5 on the other
docr through the agency of the link 350 to
operate in a clockwise direction. This is dur-
ing the opening movement of the doors. The
clesing movement is effected, as before, by
means of the spring operated device 18 after
shaft 30 has been moved to the right by the
motive device:33. In the closing movement
the right hand link bar 5 moves in a clock-
wise: direction and the left hand link bar 5
moves in a counter-clockwise direction:” As

before, during closing if a person is caught
between. the doors he can release himself by
forcing them apart-against the action of the
spring in the cylinder of the device 18. When
the doors are fully closed the latch bar 26 is
raised by a spring te Jock the doors in closed
position. : : :

In order that the basic thought of this in-
vention may be more fully understood there

‘has been shown in the drawings several ar-

rangements in which:a plurality of deors are
operated in one direction by a commen means
and are individually operated in the opposite

‘direction-by its own operating device. For

example, in Figs: 5 and 54, which are to be
taken together; there is shown a duplication
of the parts shown in Fig. I for illustrating
and emphasizing the feature of a common op-
erating means for:a plurality of doors in one
direction and individual means  for inde-
pendently operating the deoors in the other
direetion, - ‘ D

For the most part the elements in Figs. 5
and 5A' do not need to be described in detail
since they are an exact duplicate of the ele-
ments in Ifig. 1. - These figures show the ap-
paratus arranged for operating three: doors
simultaneously. The main' operating shaft
30, by means of which all the doors are op-
erated to “open” position, is shown provided
at oneend with a rack 30* meshing with the
gear 33* on the shaft of a fluid ‘pressure op-
erated motor 33. The circuit connections for
stich- a motor:are shown in Fig. 9 which will
be-described’ generally since this combina-
tion is old and well known in the'art and only
given here for purposes of permitting com-
plete understanding of this invention. The
fluid - pressure operated device 33 is of the
double piston type:and has a valve 200 mount-
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ed thereon ‘which in one position permits of -

the operation of the motor in ene direction
and in the other position permits of the op-
eration of the 'motor in the opposite direc-
tion. Also supported on the motor is a valve
puller 201 -of well known construction which
15 connected to the valve for operating it to
either ofits positions. The valve puller is
controlled by an electromagnet -valve 202
which has- a solenoid winding greunded at
208. - The other terminal of this winding is
connected by wire:204 to one of the contacts
of "a single-pole; single-throw: switch 205.
The other contact of this switeh is connected
by wire 206 to the positive side of the current
source. ' It-may be pointed out that the elec-
tromagnet valve 202, when energized, sup-
plies: fiuid pressure to the valve puller 201
causing it, through its connection; to operate
the valve 202 to its other position. 'In this po-
sition of valve 202 fluid pressure would be
admitted to motor 33 at the right hand end,
looking at Fig. 5, so' as-to cause gear 332
to operate in a clockwise direction pulling
shaft 30 to the left. This movement of the
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shaft 30 to the left operates all of the doors
1 to “open” position in a manner carefully
described in connection with Fig. 1. 'When
switch 205 is opened it energizes magnet
valve 202. The valve puller returns valve
200 to its other position to that shown in Fig.

9 admitting fluid pressure to the left hand
end of the engine and permitting it to ex
Liaust from the vight hand end. At this tnne
the motor <)pemteo to return rod 80 to the
right to its normal posmon This movement
of rod 80 does not, however, operate the doors
in the reverse direction but merely leaves
them free to be each operated independently
of the other to the “closed” position by means
of the motive device 18. It will be remem-
bered in connection with the description of
Figs. 1 and 2 that when the doors open the
spring in the motive device 18 is compressed.
Hence when shaft 30 moves back to normal
position each door is moved to “closed” posi-
tion by the spring in the motive device 18.

In the Jlmnoement of Figs. 6 and 6A,
which are to be taken tooether to give a com.
plete device, we find a duphcamon of the parts
disclosed in Fig. 4. The motive device 33
would be the same as that disclosed in Fig.
9 and controlled in the same manner. The
purposes of these figures is to again demon-
strate the important point that a common
operating means actuates all of the doors in
one direction and they are free to be actuated
in the other direction by independent means.

“The main distinction between the arrange-
ment in Figs. 6 and 6A and that of 14105 5
and BA is that the invention has been apphed
to double sliding doors which move away
from each other in opposite directions when
they open and towards each other when they
close. As before, the shaft 30 is provided
with a rack 80° meshmo with gear 33 driven
by the motive device 3u When the rod 30
moves to the left all of the doors are opened
in the manner explained in connection with
Fig. 4. When it 1s returned to normal posi-
tion in the opposite dnectlon the doors are
left free to be operated to “closed” position
by the motive device 18, each independently ¢
of the other.

A somewhat modiﬁed arrangement 1is
shown in Figs. 7 and TA which are to be talen
togcthm to show the complete device. This
arrangement is shown as applied to double
\ll(hnw doors and emp‘oys two rods 100 and
102 which are operated in opposite directions.
As before, any suitable motive device 33 is
emploved Wlnch drives a gear 105 meshing
with the racks 103 formed on rods 101 and
102. These rods ave slidably supported in the
braclets 100 and upon rotation of gear 105
move in opposite directions. A lever 106 is
shown connected to the same shaft on which
gear 105 is located and arranged to be op-
erated manually by a handle 107 when de-
sired. Rod 101 is provided with arms 108

the door.
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and 109 and rod 102 is provided with arms
110 and 111. Supported over each section 118
and 119 of the doors is a support 112 on which
is pivotally secured a lever 113. A suitable
spring 114 is provided for holding the lever
in the position shown in the drawmos

This construction is more cleal ly shown in
Tig. 8. Secured to the top of each door see-
tion is a projecting arm 115 connected to a
motive device 116 by the rod 117.  As shown
in Fig. 8 the motive device 116 comprises a

ey linder having therein a piston 120 connect-
ed to the rod 117. A compression spring 121
lies between the piston and one end of the
cylinder. A by-passage 122 is formed in the
wall of the cylinder and is provided with an
adjusting screw 123 to form a restricted
opening to effect a dashpot arrangement, as
1s well known in the art. This dashpot ar-

rangement prevents too rapid movement of
the plston in its movement to the left.

The operation of this arrangement will now
be given. When themotive deviceisener aized
to cause rod 101 to move to the left and rod
102 to move to the right arms 108 and
111, respectively, on their initial movement
in view of their contact with levers 113 cause
the levers to operate in a counter-clockwise
direction to raise them above the arms 115
and compress springs 114. It may be point-
ed cut that levers 113 operate as latch bolts
or locks to hold the doors locked in “closed”
position. This initial movement of rods 101
and 102 releases the locks and continued
movement thereof causes arms 109 and 110 to
move over and engage the arms 115 which
are securely fastened to the upper edges of
‘Turther movement of these rods
then causes the door sections 118 and 119 to
nove in opposite directions to cause the doors
to fully open.

When the motive device 33 is operated in
the reverse direction rods 101 and 102 move
back to nermal position freeing the door sce-
tions for independent movement to closing
position by means of the motive devices 116,
This is effected by the potential energy of

compression springs 121 acting on pistons
120. Too mpld movement of these pistons is
prevented by the trapped air in the c¢ylinders
which must pass back of the piston through
the passage 122 and its restriction. The
same restilts may be secured by rotating the
gear 105 by the handle 107.

It may be pointed out that in each case
shown the doors may be hand operated, op-

erated by pneumatic motors of any type of
which one example 1s given, or they may be
operated by electric inotive devices of any
suitable construction.

From the foregoing disclosure it will be
apparent that I have embodied certain prin-
ciples of construction and operation in a door
operating mechanism of which several em-
bodiments have been disclosed for purposes of
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illustration. I am, of course, aware that
many changes in the details of construction
and relative arrangement of parts will read-
ily occur to those skilled in the art without

5 departing from the spirit and scope of this
invention and I do not, therefore, desire to
be limited except as required by the append-
ed claims.

What I seek to secure by United States

10 Letters Patent is:

1. In a door operating system of the type
described, the combination comprising at
least one movable rod, power means for
moving said rod, a plurality of doors, con-

15 nhections between said rod and said doors
whereby they are all operated simultancously
in the opening direction, independent spring
actuated power devices connected. to each
door for operating each deor in the closing

o0 direction independently of the other doors.
when freed by return movement of said rods
and connections between said connections and
power device whereby the power devices store
energy during the opening of the doors for

95 use in closing the corresponding doors inde-
pendently.

2. In a door operating system the combina-
tion comprising a plurality of doors, a mov-
able rod mounted adjacent the doors for op-

50 erating all of them in opening direction, a . -
movable bar for each door, supports for the
bar, a lever normally projecting in the path
of one of the supports, a lug on said rod one
for each door, said lug being movable into

25 contact with each lever to move it out of the
path of the guiding support upon the initial
movement of said rod, a power device for
moving the rod, means for connecting each
door to its corresponding bar, and independ-

19 ent means for each door attached thereto for
operatitng each door independently in the
closing direction.

In testimony whereoef I have hereunto set
my hand on this 18th day of July, A. D. 1929.

H] HAROLD ROWNTREE.

Zt
[

60

65



