
H. ROWNTREE & P. R. FORMAN, 
SAFETY MECHANISM FOR POWER OPERATED D00RS, 

APPLICATION FILED DEO, 13, 1909. 
1,001,990. Patented Aug. 29, 1911. 

2. SHEET s-shBET 1. 

- -n - - m - - - -r 

see----------- 

  



H., ROWNTREE & P. R., FORMAN. 
SAFETY MECHANISM FOR POWER OPERATED DOORS, 

APPLICATION FILED DEC, 13, 1909, Patented Aug. 29, 1911. 
a sHEET s-shBET 2. 

1,001,990. 

SSSSS ?????? · 

w 

A 

( g sitots 
22 Atki W 

w SS 

28itv.cscs: 
\sNNNew 
C 

  



5 

10 

5 

20 

25 

30 

35 

40 

50 

UNITED STATES PATENT OFFICE. 
HAROLD ROWNTREE AND PARIS R. FORMAN, OF CHICAGO, ILLINOIs, ASSIGNORs, BY 

MESNE ASSIGNMENTS, TO NATIONAL PNEUMATIC COMPANY, A CORPORATION OF 
WEST VIRGINIA. 

SAFETY MECHANISM FOR PoweR-OPERATED DooRs. 

1,001,990. Specification of Letters Patent. Patented Aug. 29, 1911. 
Application filed December 13, 1909, serial No. 532,756. 

To all uphom it may concern: 
Be it known that we, HAROLD Row NTREE 

and PARIs R. FoRMAN, citizens of the United 
States, residing at Chicago, county of Cook, 
State of Illinois, have made a certain new 
and useful Invention in Safety Mechanism 
for Power-Operated Doors, of which the fol 
lowing is a specification. 
This invention relates to safety mecha 

nism for power operated doors, and particul 
larly, to means for shutting off the supply 
of power to the door operating means in 
case the door should meet an obstruction in 
closing. 
The object of the invention is to provide 

means which are simple and efficient where 
by, in case a power operated door encount 
ters an obstruction, in closing, the supply of 
power is shut off. 
A further object of the invention is to pro 

vide means of the character referred to 
wherein the operation of shutting off the 
power in case the door, in closing, encoun 
ters an obstruction, is effected automatically. 
A further object of the invention is to pro 

vide means whereby, in case a power oper 
ated door, in closing, meets an obstruction 
the door is arrested, but when the obstruc 
tion is removed, the door automatically takes 
up its closing movement. 
Other objects of the invention 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 accomparying drawings, and finally 
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 

elevation parts broken off, and parts 
broken out, showing a safety mechanism en 
bodying the principles of our invention, as 
Ef to a car door and its power oper 
ated means. Fig. 2 is a broken view, parts in section, showing in diagrammatic per 
spective our safety appliances, and their re 
lation to the door. E. 3 is a broken view, 
in vertical section, of the door on the line 
3, 3, Fig. 4, and showing the means em 
ployed to effect the shutting off of the power 
when the door encounters an obstruction in 

closing. Fig. 4, is a view in horizontal sec 
tion of the door on the line 4, 4, Fig. 3. 
The same part is designated by the same 

reference sign wherever it occurs throughout 
the several views. 
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In the operation of doors by power mecha 
nism, it is desirable to provide means for 
automatically arresting the door in the clos 
ing movement thereof in case the front edge 
of the door encounters an obstruction. 
While this is desirable generally with power 
operated doors, it is especially the case with 
doors employed on street, surface, subway or 
elevated cars, or passenger cars, and particu 
larly when employed in districts or places. 
where there is heavy traffic. In such cases 
it is not always the case that the passengers 
are enabled to get on or of the car before 
the door closing mechanism is put into op 
eration, as, for instance, at stations or cor 
ners where the traffic is particularly heavy. 
The result, frequently, is that the door, in 
closing, catches an arm or a hand, or other 
part of the body of a passenger between its 
front edge and the opposing door jamb, and, 
consequently is liable to suffer injury. With 
the advent of power operated doors, there 
fore, the necessity arises for providing 
safety means for preventing injuries in such 
cases as above noted. Where the door mov 
ing means are operated by compressed air or 
other elastic fluid pressure medium, an ar 
rest of the door closing movement after the 
pressure medium has been applied to effect 
the closing of the door, causes the pressure 
medium to build up behind the door closing 
mechanism with the result that when the ob 
struction is removed the increased power of 
the pressure medium causes the door to com 
plete its closing movement with an objec: 

itionable slam or jar, while if the arrest of 
the closing movement of the door is caused 
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to disconnect the door from its power driven 
mechanism, after the removal of the door 
arresting means it is necessary to again put 

: in operative connection the door and its 
power mechanism or else wait until the dis 
connected power mechanism completes its 
cycle of operation to the point where it may 
E. be connected to the door, causing an 

objectionable delay in either case, urposes of our P the objections It is among the special 
present invention to avoi 
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lever 17, is pivotally mounted on the door 

2 

noted, and in carrying out our invention we 
propose to provide means operated by the 
door encountering an obstruction in closing 
for automatically arresting the door, as, by 
shutting of the supply of pressure medium 
from the door operating mechanism, but so 
arranged that the instant the obstruction is 
removed the pressure medium is again and automatically supplied to the operating 
mechanism thereby enabling the door to take 
up its closing movement and to complete 
the same smoothly and easily and without 
slam or jar, and without any increase in 
the pressure of the operating medium. 
Many specifically different constructions 

and arrangements may be devised for ac 
complishing the results stated without de 
parture from the spirit and scope of our in 

While, 
therefore, we have shown, and will now 
describe one construction and arrangement 
for accomplishing the objects, and purposes 
in view, we do not desire to be limited or 
restricted thereto. 

In the drawing reference sign 5 Fig. 1 
designates a door which may be of any de 
sired construction and employed in any de 
sired situation where a door or device hav 
ing similar function and operation is re 
quired. In the particular form shown, we 
employ a door having the two side panels 
6, 7, separated from each other by the spac 
ing members 8, this being the ordinary or 
usual construction of sheet steel or metal 
doors. Within the interior of the door 
structure is a rocking lever 9, pivotally 
mounted, as at 10, to the side panels 6, 7. 
At one end this lever is provided with a 
cross pin 11, having its ends extended 
through the sides of the shoe 16, to form a 
support therefor and working in curved slots 
12, formed in the door panels, and struck 
on an arc having the pivotal point 10 of the 
lever as a center, whereby said lever is free 
to rock or swing relative to the door. To 
the other end of lever 9, is connected a rod 13, which is arranged to extend rearwardly 
through the rear edge of the door. The 
lever 9, is provided with an arm 14, ar 
ranged to project through an elongated slot 
15, in the front edge of the door. Tele 
Scoped over the front edge of the door is 
a U-shaped frame or shoe 16. This shoe 
is normally but yieldingly maintained dis 
tended or projected away from the front 
edge of the door but is capable of telescop 
ing over the said front edge of the door 
when a pressure is applied thereto sufficient 
to overcome the yielding means which hold 
it normally away from the door. A simple 
arrangement is shown wherein a bell crank 

preferably between the door panels 6, 7, and 
near the upper edge of the door, one arm 
of said lever being connected by a cross pin 
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18, to the sides of the shoe 16, and working 
through curved slots 19, in the door panels, 
see Fig. 1. The other arm of the bell crank 
lever is arranged to extend through the 
front edge of the door and a rod 20, con 
nects said arm of the bell crank lever 17, 
and the arm 14, of lever 9. A collar 21, 
is mounted on this rod, and a spring 22, is 
interposed between this collar and an abut 
ment 23, connected to the front edge of the 
door. The tension of spring 22 is exerted 
on said rod 20, in a direction to move the 
same endwise downwardly, thereby rocking 
the bell crank lever 17 in a direction to 
force the shoe 16 laterally away from the 
front edge of the door, and also rocking 
lever 9, in a direction to project rod 13. 
endwise, outwardly through the rear edge 
of the door, while at the same time, when a 
sufficient pressure is exerted against the 
front edge of the shoe 16, as, for instance, 
in case the door, in closing, encounters an 
obstruction, the tension of spring 22, is 
Overcome and the shoe 16 is caused to tele 
scope upon or over the front edge of the 
door, thereby rocking bell crank lever 17, 
pulling upwardly and endwise the rod 
20, and hence rocking the lever 9, in a di 
rection to draw the rod 12, endwise into the 
door. Thus it will be seen that in effect, 
the levers 9, and 17, and rod 20, constitute 
toggle levers or connections by which the 
shoe 16 is supported on the door in position 
to move laterally toward and away from the 
front edge of the door, but is yieldingly held 
pressed away from the said front edge. In 
its telescoping movement the shoe moves 
very slightly up and down and a sufficient 
clearance to permit this movement should 
be provided as by making the shoe some 
what shorter than the vertical height of the 
door. 
We have shown our invention as applied 

to a door of the sliding type, and while 
various arrangements of power operated 
mechanism may be employed for moving the 
door, we have shown a pneumatic pressure 
operated mechanism of familiar type, 
wherein a power cylinder 24, is employed to 
Operate a segment gear 25, to which is con 
nected in suitable manner an arm 26, having 
connection with the door. 
The operation of the door toward opened 

or closed position may be controlled in any 
suitable or well known way, as, for example, 
by a valve within the valve box 38, the valve being operated to the required po 
sitions by the guard or door attendant, 
through suitable connections. These connec 
tions may be mechanical, electrical or pneu 
matic, or any other well known form, 
wherein the guard moves a handle to one 
position to cause the door to open, and to 
another position to cause the door to close. 
In the drawings I have indicated connec 
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tions 52, operated by handle 51, for oper 
ating the main control valve. 
The pipes 39, 40, designate respectively, 

the supply and exhaust pipes which are 
controlled by the main control valve in cas 
ing 38. In the usual and normal arrage 

38. In the normal position of the shoe 16, 

ment pipe 39 is open to the pressure supply. 
and pipe 40 is open to the exhaust, the po 
sition of the main control valve in valve 
box 38 as controlled by the guard or door 
attendant, determining whether the operat 
ing mechanism is opening or closing the 
door, or is holding the door open or closed. 
If desired, a movement of the main control 
valve in casing 38, may be effected auto 
matically by the operation of the door mov 
ing mechanism in order to secure a cushion 
ing effect and enable the door to complete 
its movement smoothly and easily. Devices 
for this purpose are, however, well known 
in the art, and form no essential part of the 
present invention. 

In accordance with the present invention 
the supply connection 39, to the main con 
trol valve is controlled by a second valve 
mechanism, which, in accordance with the 
principles of our invention, includes a valve 
27, having an operating arm 28, to which 
is connected one end of a link 29, the other 
end of said link being connected to a rock 
arm 30, and we provide means to automati 
cally rock said arm in case the door en 
counters an obstruction in closing, that is, 
when shoe 16 is telescoped over the front 
edge of the door, thereby operating the 
valve 27, into position to shut off the Sup 
ply of pressure medium to the power cyl 
inder, and open the power cylinder through 
the connection 39 to exhaust, thereby in stantly liberating and removing the closing 
pressure that was previously being applied 
to the door, and maintaining Such medium 
supply shut off until the arm 30 is again 
rocked, that is until the obstruction is re 
moved from in front of the front edge of 
the door, and the shoe 16 is enabled to again 
resume its normal or distended position. 
That is, the lateral movements of the shoe 
16, toward and from the door effect the de 
sired rocking movement of arm 30, and 
hence, also, of the valve 27, and thereby shut 
off the power medium supply, in the one 
case, or turn it on again in the other case. 
The action of the auxiliary valve 27, in 
shutting off the pressure supply and in 
liberating the pressure in the cylinder when 
actuated by the shoe is as follows. In the 
normal position of the auxiliary valve the 
recess 41 therein occupies a position over 
port 42, which is open to the exhaust. Port 
43, which leads to the interior of the auxil 
iary valve vasing is open at all times to the 
pressure supply. Port 44, is in communica 

85 
tion with pipe connection 39, which latter 

therefore, and of the auxiliary valve, the 
pressure from the source of supply enters 
the casing of the auxiliary valve through 
port 43, and thence passes through port 44, 
and pipe 39, to the main valve casing 38. 
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The movement, however, the shoe 16, is 
moved toward the door and the operating 
arm 28, of the auxiliary valve 27, is moved 
so as to bring the recess 41, of the auxiliary 
valve into position to establish communica 
tion between ports 44, and 42, the pressure 
supply from port 43, is cut off from port 44, 
and hence, also, from the power cylinder 24, 
and the pressure already in the power cyl 
inder 24, is instantly liberated to exhaust 
through pipe 39, port 44, recess 41, and port 
42. The moment the shoe 16, is again free 
and regains its normal position the auxil 
iary valve 27, is again restored to its normal 
position, thereby shutting off the port 44, 
from exhaust, and opening the same to the 
pressure supply, and hence supplying the 
pressure medium again to the door operat 
ing cylinder, and consequently the door 
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again automatically takes up its movement. 
in the same direction in which it was ino 
ing when the shoe 16 was operated. The 
action is therefore entirely automatic as it 
is unnecessary for the guard or door attend 
ant to touch his control lever or to manipu 
late the same in any way in order to cause 
the safety mechanism to operate or to cause 
the door to complete its movement after 
the safety mechanism has operated and the 
encountered obstruction has been removed. 

Since the door itself must be moved toward 
open or closed positions, means must be pro 
vided for effecting such movements without 
interfering with the automatic operation of 
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the valve 27, as effected by the telescopic 
movements of the shoe 16, which shoe, as 
above explained, moves with the door as 
well as having a movement independent of, 
or relative to the door. In other words, the 
automatic operation of the valve due to the 
collapsing or telescopic movement of shoe 
16, must not be interfered with by the door 
movements. We have shown a simple ar 
rangement for accomplishing this, wherein 
the arm 30, which effects the automatic op 
eration of the valve, is carried by a block 
31, pivotally mounted on a standard 32, and 
through which block is arranged to slide a 
bar 33 of rectangular or other angular shape 
in cross section, said bar sliding through a 
correspondingly shaped opening in block 31, 
whereby said bar is free to slide endwise 
through the block 31, without rocking said 
block, but when said bar is axially rocked, 
said block 31 is also rocked thereby actuat 
ing the valve. At its front end the bar 33, is 
connected to a coupling 34, having lugs 35, 
on the under side thereof between which is 

delivers to the main control valve casing arranged a collar 36, carried on the rear end 
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of rod 13, said rod extending through said pletely, collapsed or telescoped to its fullest 
lugs 35. With this arrangement whenever 
rod 13 is moved endwise in one direction or 
the other, the coupling 34, is moved with it 
and consequently the bar 33 is moved end 
wise, while at the same time the coupling 34, 
and with it the bar 33, is permitted to rock 
or move axially about the rod 13. On its up 
per side the coupling 34, is provided with a 
pair of ears 36, between which rides a cam 
arm 37, carried by and fixed to the rear edge 
of the door. Thus it will be seen that the 
whole structure of the door; the telescoping 
shoe, rods 13, bar 33, and their coupling 34, 
may move together during the normal oper 
ation of the door to open or close the same, 
and in such case the angular bar 33 slides 
idly through the block 31, without effecting 
a rocking movement of the arm 30, or an ac 
tuation of the valve. If, however, there is 
a relative movement of the shoe 16, and 
door, as would be the case if the door en 
countered an obstruction in its path in clos 
ing the coupling 34, is drawn toward the 
rear edge of the door, thereby causing cam 
shaped arm 37, to impart a rocking move 
ment to said coupling, and hence axially 
rocking bar 33, and hence rocking arm 30, 
and actuating the valve to shut off the Sup 
ply of operating medium to the power cyl 
inder. When, however, the encountered ob 
struction is removed and the shoe 16, is re 
turned to its normal distended position, such 
movement, through lever 9, and rod 13, 
causes coupling 34, to move away from the 
rear edge of the door, whereby the cam arm 
37, rocks coupling 34, causing axial move 
ment of bar 33, in the opposite direction 
and hence actuating the valve to again sup 
ply pressure medium to the power cylinder, 
and hence enabling the door to resume and 
complete its closing movement without slam 
or jar, and without any increase in the ap 
plication of the pressure of the power me 
dium over that which is ordinarily required 
to operate the door. 

It will be observed that when the door is 
in its fully closed position the operating 
arm 26 is in nearly horizontal position and 
hence forms, in effect, a lock to hold the 
door closed, so that whether the pressure 
medium is shut off or not while the door is 
fully closed, the arm will hold the door posi 
tively in its closed position and hence the 
danger of unauthorized opening of the door 
is avoided. By this arrangement the shoe 
16, at the front edge of the door may be 
moved or telescoped toward or over the 
front edge of the door to its fullest extent 
after the door is completely closed, thereby 
opening the power cylinder to exhaust, and 
still the door will remain locked in its closed 
position. This never occurs in the normal 
operation of the door, as, when fully closed 
in the normal operation the shoe is not com 

exhaust. 
extent so as to open the power cylinder to 

But, through malicious interfer 
ence, or otherwise, persons may attempt to 
crowd their fingers between the outer edge 
of the shoe and the adjacent door jamb when 
the door is closed, in the effort to open the 
door by hand. This, however, is not possi 
ble since such action, as above explained, 
will merely open the power cylinder to ex 
haust leaving the door locked closed by the 
operating arm. Of course when the fingers 
are withdrawn the shoe resumes its normal 
position thereby putting the apparatus in 
condition for operation in the normal way. 
Having now set forth the object and na 

ture of our invention, and a construction 
embodying the principles thereof, what we 
claim as new and useful and of our joint in 
vention is 

1. The combination with a door, of means for moving the door, and means operated by 
the door encountering an obstruction in its 
path of movement for rendering the door 
moving means inoperative only so long as 
the obstruction remains. 

2. The combination with a door, of power 
actuated devices for moving the door, and 
means operated by an obstruction in the 
path of movement of the door for arresting 
the power actuated devices, said means op 
erating, when the obstruction is removed, to 
start up the power actuated devices. 

3. The combination with a door, of a 
motor for moving the same, and means oper 
ated by the door encountering an obstruc 
tion in its path of movement for cutting off 
the supply of operating medium to the 
motor, said means operating to turn on said 
supply when the obstruction is removed. 

4. The combination with a door, of a shoe 
toggle joint connections for movably sup 
porting the shoe on the front edge of the 
door, a motor for moving the door, and 
means operated by movements of the shoe 
on its toggle joint supports for controlling 
the motor. 

5. The combination with a door, of a 
motor for moving the same, a valve for con 
trolling the motor, a rocking arm for oper 
ating the valve, a bar mounted to move with 
the door, and having connection with said 
arm to permit said bar to move with the 
door without moving the arm, and means 
operated by the door encountering an ob 
struction in the path. of its movement for 
moving said bar to actuate said arm. 

6. The combination with a door, of a 
motor for moving the same, a lever pivotally 
mounted on the door, a shoe movably mount 
ed on the front edge of the door and con 
nected to said lever, whereby, when said shoe 
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is moved independently of the door said 
lever is rocked, and means operated by said 
lever for controlling the motor. 3) 
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7. The combination with a door, of a 
motor for moving the same, a shoe carried 
at the front edge of the door to telescope 
thereover, yielding means normally operat 

10. 
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ing to press said shoe away from the edge of 
the door, means operated by the movement 
of the shoe toward the edge of the door for 
arresting the motor, said means operating 
by the movement of the shoe away E. the 
edge of the door for starting the motor. 

8. The combination with a door, of a 
motor for moving the same, a bar mounted 
to move with the door but capable of move 
ment independently of the door, a cam car 
ried by the door and engaging said bar to: 
impart axial movement thereto when moved 
independently of the door, means operated 
by the door encountering an obstruction in 
the path of its movement for moving said 
bar independently of the door, and means 
operated by the axial movement of the bar 
for controlling the door moving motor. 

9. The combination with a door, of a 
motor for moving the same, a control valve 
for the motor, an auxiliary valve for con 
trolling the supply of motor operating me. 
dium to the motor controlling valve, and 
means operated by the door encountering an 
obstruction in its path of movement for op 
erating the auxiliary valve. 

10. The combination with a door, of a 
motor for moving the same, a main valve 
for controlling the motor, means for op 
erating said valve to start and stop the 
motor, an auxiliary valve for controlling the 
supply of power medium to the main valve, 
and automatic devices operated by the door 
encountering an obstruction in the path of 
its movement for operating the auxiliary 
valve. 

11. The combination with a door, of an 
operating arm therefor, said arm, when the 
door is closed, serving to lock the door in its 
closed position, a motor for actuating the 
arm, and means for controlling the motor, 
said means operating to shut off the power 
medium from the motor when the door en 
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counters an obstruction in its closing move 
ment whereby the door remains locked in 
its closed position when the power is shut off. 
In testimony whereof we have hereunto 

set our hands in the presence of the subscrib 
ing witnesses, on this eighteenth day of 
November A. D., 1909. 

HAROLD ROWNTREE. 
PARS R. FORMAN. 

Witnesses: 
J. G. MITCHELL, 
L. M. SHIELDs. 
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