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UNITED STATES PATENT OFFICE. 

EPHIRAIMII A. IHALDEMIAN, OF CII ICAGO, ILLINOIS. 

DO O R - O PERAT N G W E C H A N ? S W. 

SPECIFICATION forming part of Letters Patent No. 581,821, dated May 4, 1897. 
Application filed June 13, 1896, Serial No, 595,471 (No model.) 

To Cull tv ?vom v ibi Hrvaty concerru: 
Beit known that I, EPHRAIMI A. HALDEMIAN, 

a citizen of the United States, and a resident 
of the city of Chicago, in the county of Cook 
and State of Illinois, have invented certain 
new and useful Improvements in Door-Oper 
ating MIechanism, of which I do declare the 
following to be a full, clear, and exact de 
scription, reference being had to the accom 
panying: drawings, forming a part of this 
specification. 

. The invention has for its object to provide 
door-operating mechanism more particularly 
adapted for the opening and closing of doors 
that guard the entrances to elevator-cars. 
The invention consists of various novel 

features of construction and combination of 
parts hereinafter described, illustrated in 
the accompanying drawings, and particularly 
pointed out in the various claims at the end 
of this specification. 
Figure 1 is a view in front elevation show 

ing a part of the hatch way of an elevator 
shaft adjacent the upper portion of one of 
the doorways, showing also the upper part 
of the door and the mechanism whereby the 
door is operated. Fig. 2 is a view in eleva 
tion showing the lower part of the door and 
adjacent portion of the hatch way, showing 
the valve mechanism for controlling the flow 
of air to the operating-cylinder and showing 
in cross-section the floor of the car and in elle 
vation the means beneath the car for operat 
ing the valve mechanism. Fig. 3 is a view 
in horizontal section through the hatchway 
and its door and adjacent parts, a portion of 
the elevator-car floor being shown in plan and 
the Valve - Operating meelhanism being also 
shown in plan. Fig. 4 is an en larged view, 
in horizontal section, through the operating 
cylinder and piston. Fig. 5 is a view similar 
to Fig. 4, but with a differential trunk-piston 
shown in elevation. Fig. 6 is a view in cross 
section on line 6 6 of Fig. 4. Fig. 7 is a de 
tail view, in vertical section, of the control 
ling-valve and its seat. Fig. 8 is a detail 
view, in vertical section, of the check-valve, 
its casing, and adjacent parts. Fig. 9 is a 
detail Vie W showing a part of one of the door 
hanger links and the striking-plate that will 
be engaged by a pin projecting from such 

the hatch way is closed. 

showing the striking – plate, its suspension 
links, a part of one of the door-hangers, &c. 

In the accompanying drawings I have shown 
my in vention as applied to a single doorway, 
but it will be understood, of course, that the 
improvements hereinafter specified may be 
applied to as many doors as may be required. 
A, A', and A* designate suitable support 

ing-columns of the hatch way, between which 
columns extend the cross-bars Aº and A*, and 
B denotes the door whereby the opening of 

The cross-bar A“ 
above the doorway is shown as provided with 
the usual guide-plates ?a, whereby the upper 
edge of the door is guided in its movements, 
and it will be understood, of course, that, if de 
sired, other suitable guides may be employed 
for the bottom of the door, although these 
form no part of my in vention. To the cross 
bar:Aº or to any other suitable fixed part of the 
structure are attached the pivot-pins 2 and 3, 
and to the pin 2 are pivotally connected the 
upper ends of the hanger-bars c, c', the lower 
ends of these bars being pivoted, as at 4 and 
5, -to the upper ends of the bars cº and cº, the 
lower ends of which bars are pivoted, as at 6, 
to a bracket 7, projecting from the top of the 
door B. In like manner it will be seen that 
the hanger-bars cº and cº have their upper 
ends connected to the pivot-pin 3, while their 
lower ends are pivotally connected, as at 8 
and 9, respectively, to the upper ends of the 
hanger-bars cº cº, the lower ends of the bars 
cº and cº being pivoted, as at 10, to a bracket 
projecting from the upper edge of the door B. 
At 4 and 5 are pivotally connected the lower 

ends of the links 12 and 13, the links 12 and 
13 being pivoted, as at 14, to the lower end of 
a link 16, the upper end of which link 16 is 
pivoted, as at 17, to the arm 18, that is fixed 
to the column A' and is shown as braced by 
a bar 19, depending from the cross-bar Aº. In 
like manner there are two links 20 and 21, the 

- lower ends of which are pivotally connected 
at 8 and 9, while their upper ends are pivoted 
at 22 to tlhe lower end of a link 23, the upper 
end of this link 23 being pivoted at 24 to the 
lower end of a bar 25, that depends from the 
cross-bar Aº. 
The com struction of amtifriction - door 

hanger mechanism above described is similar link. Fig. 10 is a view in side elevation | to that set forth in Letters Patent No. 446, 516, 
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outer end of the push-bar His preferably fur 
nished with a friction-roller h, adapted to be 
struck by a shoe K, that is carried upon the 
end of a rod k, the opposite end of which rod 

5 is pivotally connected to an elbow-lever K', 
that is pivoted, as at kº, beneath the floor of 
the elevator-car. The elbow-lever K' has its 
upper arm slotted to receive a projection at 
the lower end of a treadle-rod Kº, that is en 
circled by a coiled spring kº, that serves to 
hold the treadle-rod Kº, the elbow-lever ki', 
and the shoe K normally in the retracted po 
sition seen in Fig. 3 of the drawings. The 
top of the treadle-rod Kº will extend slightly 
above the floor of the elevator-car, where it 
can be conveniently depressed by the foot of 
the operator. 
From the foregoing description it will be 

seen that when the operator depresses the 
treadle-rod Kº the shoe IK will be moved out 
ward, so that as the elevator-car moves up or 
down the shoe K will engage with the fric 
tion-roller h, thereby forcing this roller and 
the bar IH from the position shown in full 
lines, Fig. 2, to the position shown by dotted 
lines. When the parts are in the position 
shown in Fig. 2, the valve G will occupy the 
position seen in Fig. 7—that is to say, there 
will be a free passage for the escape of air 
from the cylindler ID, and consequently the 
constant pressure of air upon the small area 
of the differential piston E will hold the door 
normally in a closedl position. (Seen in Fig.1.) 
When, however, the bar H is shifted by the 
shoe IK from the position shown by full lines 
to the position shown by dotted lines in Fig. 2, 
the valve G will be turned until its passage or 
port g comes in line with the port or passage 
44, (see Fig. 7,) thereby permitting the pas 
sage of air from the main studi 41 through the branch-pipe 42 to the end of the 
cylinder D opposite the larger area of the 
differential piston E. It is obvious that when 
the valve G is thus shifted the pressure of 
air upon the larger area of the piston E will 
cause this piston to move from the position 
seen in Fig. 5 to the position seen in Fig. 4 
of the drawings, thereby shifting the door 
from the closed to the open position. 

C. It will be understood, of course, that as the 
operator approaches the landing at which the 
door is to be opened he will simply depress 
the treadle-rod Kº in order to effect the shift 
ing of the Valve mechanism in manner above 

5 defined. 
in Order to secure the easy opening and 

closing of the door—that is to say, to prevent 
its slamming as it is opened and closed-I 
have provided the mechanism next to be de 

O scribed. Within the branch pipe 42 is inter 
posed a check-valve casing MI, (see Fig. 8,) 
the ports min, and 'm' of which connect, respec 
tively, with the upper am d lower portions of 
the branch pipe 42. Within the casing ML is 

5 fixed a flexible diaplhragm MI', to one side of 
which is attached a check-valve Milº, adapted 
to obstruct one of the ports of the casing and 
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from the opposite side of which extends a 
rod MI*, whereby the movement of the check 
valve Mº is effected in order to close or cut 
off the passage of air to the casing M. Upon 
the rod Mº are mounted the coil-springs ?p 
and p', the inner ends of these springs bear 
ing against the yoke-shaped upper end of an 
elbow-lever R, that is pivotally mounted, as 
at r, to a bracket-plate rising from the cross 
bar: A4 or to any other fixed part of the 
structure. Suitable adjustable collars pº and 
pº are set upon the rod Mº and enable the 
force of the springs ip and p' to be adjusted 
to any required tension. 
To the lower end of the elbow-lever R is 

pivotally connected a shoe or striking-plate 
R', and to this plate is also pivotally con 
nected a link Rº, that is pivoted, as at rº, in 
parallelism with the lower arm of the elbow 
lever R. The elbow-lever R and the link R? 
serve to sustain the striking-plate R' in hori 
zontal position, while permitting it to be 
raised and lowered, as will presently appear, 
in order to cause the elbow-lever R to shift 
the rod Mlº and the check-valve MI*. 
Upon one of the hanger-links-as, for ex 

ample, link cº —is fixed a pin S, which will 
strike against the under side of the plate R' 
as the door nearly reaches the end of its travel 
towardi the open position—that is to say, as the 
door is opened and the antifriction-hanger at 
tached to its front end is swung rearwardly 
the link cº will be lifted somewhat, so that the 
pin S will strike the under side of the plate 
R' and lift this plate in such manner as to 
cause the elbow-lever R to rock about its 
pivot-point ar and force the rod Mº to so shift 
the valve Mº as to close the mouth of the chan 
nel ma' of the casing MI, (see Fig. 8;) but as 
soon, however, as the pin S passes from be 
neath the striking-plate R'' the spring p and 
the weight of the plate R', together with the 
pressure of air against the diaphragm M', will 
cause the valve Mlº to be lifted away from the 
mouth of the channel Mn'', so as to again per 
mit the free passage of air through the pipe 
42 into the cylinder D. Hence it will be seen 
that when valve G has been shifted so as to 
permit air to pass by the branch pipe 42 to 
the cylinder ID and the piston E has been 
moved so as to cause the opening of the door 
B air will continue to be admitted to the cyl 
inder D until the pin S, by raising the strik 
ing-plate R'', causes the elbow-lever R to be 
shifted so as to force the rod MIº to close the 
valve MIº against its seat, and thus tempo 
rarily check or cut off the supply of air from 
the cylinder D to the pipe 42. As soon, how 
ever, as the momentum of the door and the 
expansion of air within the cylinder D have 
carried the pin S away from bemeath or to the 
rear of the striking-plate R'' this plate will 
descend and, as above explained, the valve 
MI* Will pass from its seat and thus permitair 
to again enter the cylinder D, so that although 
the backward movement of the door. is tem 
porarily checked the final opening of the door 
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is effected by the pressure of air being re 
stored to the cylinder D. 

It will also be seen by reference to Fig. 1 
that one of the links, preferably the link c7 of 
the antifriction-hanger attached to the rear 
end of the door, is provided with a project 
ing pin S', which as the door is moved to its 
open position rides above the top of the strik 
ing-plate R'', but which as the door is moved 
to the closed position rides beneath and lifts 
this striking-plate just before the final clos 
ing of the door occurs—that is to say, as the 
door B moves from the open to the closed po 
sition the pin S' will ride beneath and lift the 
striking-plate R'', and consequently cause the 
elbow-lever R, and the rod M8 to close the 
valve Mº and prevent the escape of air from 
the cylinder D through the pipe 42. When 
the escape of air is thus arrested, it is mani 
fest that the movement of the differential pis 
ton E will be checked, but as soon as the pin 
S'' passes from beneath the striking-plate R', 
thereby permitting this plate to fall to the 
normal position seen in Fig. 1, the valve Mº 
will be forced from its seat by the air escap 
ing from the cylinder D, and the constant 
pressure of air upon the smaller area of the 
piston E will exertits force to effect the com 
plete closing of the door. 
By reference to Fig. 1 of the drawings it 

will be seen that the sections of pipe 42 at 
each side of the check-valve casing M are 
con?ected by what I term a “leakage-pipe” 
T, in which leakage-pipe is interposeda valve 
t, whereby the passage of air admitted through 
the leakage-pipe may be controlled, the valve 
t being an ordinary petcock or valve that may 
be set by hand in amy position. The purpose 
of this leakage-pipe T and valve it is to insure 
the admission or escape of a certain amount 
of air to and from the cylinder D, notwith 
standing the closing of the valve M*, and thus 
preventing the complete stopping of the door 
at the time that the pins S or S” are beneath 
the striking-plate R'. In other words, I have 
thought it best not to depend upon the mo 
mentum of the door or of the expansion of 
the air to carry the pins S and S' beyond the 
striking-plate R', and it is obvious that even 
if the momentum of the door in its opening 
or closing movement should not be adequate 
to carry the pins S and S' from beneath the 
striking-plate the leakage of air through the 
pipe T will serve to effect such final move 
ments of the door. 
From the foregoing description it will be 

seen that my invention provides a most sim 
ple and effective means whereby the opening 
and closing of the doors of elevators or the 
like may be secured and whereby the check 
ing of the doors in the opening and closing 
movements is effected. 

It is manifest that the details of construc 
tion above set out may be varied within wide 
limits without departing from the spirit of 
the invention, and I do not therefore wish the 
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invention to be understood as restricted to 
Such details. 
While I have described my invention as 

particularly adapted for elevator-doors, it is 
manifest that it can be used in other situa 
tions. 
Having thus described my invention, what 

I claimas new, and desire to secure by Letters 
Patent, is 

1. In apparatus of the character described, 
the combination with a door, of a hanger com 
prising pivoted bars cº and cº, cº and cº, a pis 
ton for shifting said hanger-bars and pivoted 
links 33 and 34 connected intermediate said 
hanger-bars whereby the strain is distributed 
between said bars, substantially as described. 

2. In apparatus of the character described, 
the combination with a door to be shifted, of 
a differential piston and its cylinder provided 
with suitable fluid-supply pipes, said piston 
being operatively connected with the door 
and having its smaller area in free commu 
nication with the fluid-pressure supply, and 
valve mechanism for controlling the flow of 
fluid to said cylinder opposite the larger area 
of its piston, substantially as described. 

3. In apparatus of the character described, 
the combination with a part to be shifted, of 
a differential trunk-piston operatively con 
nected with said part, a cylinder for said pis 
ton provided with a pipe for admission of 
fluid under pressure to the interior of said 
trunk-piston, a pipe for supplying fluid to 
said cylinder, and valve mechanism for con 
trolling the flow of fluid to and from said cyl 
inder, substantially as described. 

4. In apparatus of the character described, 
the combination with a part to be shifted, of 
a differential trunk-piston, a cylinder wherein 
said trunk-piston is mounted in manner free 
to reciprocate, a stationary piston within the 
trunk of said differential piston, a pipe for 
supplying fluid under pressure to the inte 
rior of said trunk-piston, a pipe for supply 
ing fluid under pressure to the cylinder of 
said differential piston and suitable valve 
mechanism for controlling the flow of fluid to 
and from said cylinder, substantially, as de 
scribed. 

5. In apparatus of the character described, 
the combination with a part to be shifted, of 
a differential trunk-piston and its cylinder, 
a piston within the trunk of said differential 
piston, a pipe for supplying fluid under pres 
sure to the interior of said trunk-piston, suit 
able ports for the admission and discharge of 
fluid to and from the cylinder of said differ 
ential piston and valve mechanism for con 
trolling the flow of fluid to and from said cyl 
inder, said valve mechanism comprising a 
valve having a port therein to permit the air 
or fluid under pressure to pass to said cylin 
der, and an escape-port to permit the escape 
of fluid from said cylinder, and means for 
operating said valve, substantially as de 
scribed. 
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6. In apparatus of the character described, 
the combination with a part to be shifted, of 
a differential piston and its cylinder, a main 
supply-pipe, a branch pipe leading from said 
main supply-pipe to the end of the cylinder 
opposite the smaller area of the differential 
pistom, a branch pipe leading from the main 
supply-pipe to the end of the cylinder oppo 
site the larger area of the differential piston, 

I O a Valve-casing interposed in said last-named 
branch pipe, said casing having a delivery 
passage and an escape port or passage therein, 
a valve within said casing for controlling the 
admission and escape of air through Said cas 

I 5 ing and means connected with the elevator 
car for operating said valve, substantially as 
described. 

7. In apparatus of the character described, 
the combination with a part to be shifted, of 

2o a piston suitably connected with said part, a 
cylinder for said piston, suitable pipes where 
by the passage of fluid under pressure to and 
from said cylinder is effected, valve mechan 
ism for controlling the flow of fluid to said 

25 cylinder, a check-valve for controlling the 
passage of air through the pipe that leads to 
one end of Said cylinder and means substan 
tially as described for effecting the movement 
of said check – valve, substantially as dle 
scribed. 

8. In apparatus of the character described, 
the combination with a part to be shifted, of 
a piston suitably connected with said part, a 
cylinder for said piston, suitable pipes where 

35 by the passage of fluid under pressure to and 
from said cylinder is effected, valve mechan 
ism for controlling the flow of fluid to said 
cylinder, a check-Valve for controlling the 
passage of air through the pipe that leads to 

4o one end of said cylindler, a diaphragm con 
nected to said check-valve, a rod connected 
to said diaphragm and means for shifting 
said rodil to effect the closing of said check 
Valve, substantially as described. 

45 9. In apparatus of the character described, 
the combination with a part to be shifted, of 
a piston suitably connected with said part, a 
cylinder for said piston, suitable pipes where 
by the passage of fluid under pressure to and 

5o from said cylinder is effected, valve mechan 
ism for controlling the flow of fluid to said 
cylinder, a check-valve for controlling the 
passage of air through the pipe that leads to 
One end of Saidl cylinder, a diaphragm con 

55 nected to said check-valve, a rod connected 
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to said diaphragm, a lever or bar for shifting 
saidl rod and spring mechanism interposed be 
tween said lever or bar and said rod, substan 
tially as described. 

10. In apparatus of the character described, Óo 
the combination with a part to be shifted, of 
a piston suitably connected with said part, a 
cylinder for said piston, suitable pipes where 
by the passage of fluid under pressure to and 
from said cylinder is effected, valve mechan- 65 
ism for controlling the flow of fluid to said 
cylinder, a check-valve for controlling the 
passage of air through the pipe that leads to 
one end of said cylinder, a diaphragm con 
nected to said check-valve, a rod connected 7 o 
to said diaphragm, a lever or bar for shifting 
said rod and adjustable spring mechanism in 
terposed between said lever or bar and said 
rod, substantially as described. 

11. In apparatus of the character described, 75 
| the combination with a part to be shifted, of 
a piston suitably connected with said part, a 
cylinder for said piston, suitable pipes where 
by the passage of fluid under pressure to and 
from said cylinder is effected, valve mechan- 8o 
ism for controlling the flow of fluid to said 
cylinder, a check-valve for controlling the 
passage of air through the pipe that leads to 
one end of said cylinder, a diaphragm con 
nected to said check-valve, a rod connected 85 
to said diaphragm and means for shifting 
said rod to effect the closing of said check 
valve, said shifting means comprising a piv 
oted lever and a striking-plate connected to 
said lever, the upper end of said pivoted le- 9o 
ver being in suitable engagement with said 
rod, substantially as described. 

12. In apparatus of the character described, 
the combination with a part to be shifted, of 
a piston suitably connected with said part, a 95 
cylinder for said piston, suitable pipes where 
by the passage of fluid under pressure to and 
from said cylinder is effected, valve mechan 
ism for controlling the flow of fluid to said 
cylinder, a check-valve for controlling the IOC 
passage of air through the pipe that leads to 
one end of said cylinder, means substantially 
as described for effecting the movement of 
said check-Valve, and a leakage or by-pass 
pipe extending around said check-valve, sub- I o5 
stantially as described. 

EPHRAIM A. HALDEMAN. 
Witnesses: 

ALBERTA. AD AMICK, 
FRIED GERLACH. 

  


