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This invention relates to door control me(':h-"_

anism. :
The general .object- of the invention is to
provide an improved door opening and clos-
8 ing device. : L
A specific object of my invention is to pro-
vide an improved mechanism for controlling
the movement of a door wherein fluid under
pressure is employed, and wherein a novel
10 type of fluid pressure control is provided. .
A further object of my invention is to pro-
vide a novel means for stopping the move-
ment of a fluid controlled door. .~
Another object of the invention is to pro-
15 yide automatic adjustable cushioning means
for stopping a moving door. :

A further object of my invention is to pro-
vide improved means for synchronously actu-
ating an elevator shaft door and a door

9 mounted on the elevator. L

Another object of the invention is to pro-
vide a plural cylinder door control mecha-

nism with means to regulate the flow of fluid

_ to each cylinder independently of the other
° cylinder. o , R
A further object of the invention is to pro-
vide a door control device having fluid con-
trolled mechanism operable without stuffing
boxes or one-way valves. !

30 QOther objects and advantages of this in-

vention will be apparent from the following
description taken in-connection with the ac-

companying drawings wherein :

[
t

? elevator looking toward the door and:-shows
my improved door operating mechanism..

Fig. 2 is a section taken on line. 2—2 of

Fig. 1. :
40

erating devices, one for actuating the floor

door and one for actuating the elevator door.’

Fig. 4 is an enlarged side elevation of the

45 door actuating mechanism shown in Fig. 1.-

Fig. 5 is a view similar to Fig. 4 showing
the other side of the mechanism. = -
Fig. 6 is a top plan view of the door actu-
_ ating mechanism shown in Fig. 5. c
% Fig.7is asection taken on line7—7 of Fig.

Fig. 1 is a vertical section of a part of an-

Fig. 8 is a view similar to Fig. 1 showing.
the manner of installing two of my door op-'

5 with parts broken away to more clearly
illustrate the same. S '

Fig. 8 is a section of
line 8—8 of Fig. 5. , S :
Fig. 9is a vertical section of one of the con- 8
trol valves taken on line 9—9 of Fig. 6.

Fig. 10 is a plan section of a control valve

taken on line 10—10 of Fig. 9. '

the device taken on

~ Fig. 11 is 4 top plan view of a control Valve‘

with the cap and rotor member removed to 0

more:clearly show the passages in.the body
member. : - IR S

" Fig. 12 is a diagrammatic_top plan view
corresponding to Fig. 6 showing the relative
position of the valve parts when the doors are
being closed. .-~ . _ .

Fig. 13 is a similar, view showing the valve
parts in their respective positions when the.
doors are closed. . . T

‘Fig. 14 is also a view similar to Fig. 12 70
showing the relative -positions of the valve
parts when the doors are being opened, and

_Fig. 15 is a similar view showing the rela-.
tive positions of the valve parts when. the .

. doors are fully opened.

“Referring now to the drawings I have in-
dicated my device generally at 10 as mounted
on a wall 11 of an elevator shaft and connect-.
ed by means of a rod 12 to a door actuating. -
lever 13 which is pivoted at one end to the 80

“wall 11 and at the other end to an elevator

door 14. The actuating mechanism for my
device may be of any approved type. In
Fig. 1 I show a very simple construction
which consists of an arm 15 pivoted to the

~ wall 11 at 15’ and connected at its other end

to the valve actuating mechanism by a rod 16.

The.arm 15 has a projecting roller 16’ by
which it is adapted to be swung to the right gy
by a bar 17 which is pivotally supported by
pivoted arms 18 on a standard 19 which is
secured to the top of an elevator 20. The
arms 18 are adapted to be moved for actuat-
ing the bar 17 by a rod 21 connected to a 95’
hanid lever 22 mounted within the eleva-
tor 20. Attached to the arm 15 and anchored

" to the wall 11 T provide a coiled spring 15’
" which is adapted to normally resiliently hold ..

the arm 15 in its initial position and to bring 100



10

15

2 common exhaust pipe 42. The exhaust pipe

2

the arm 15 back to its initial position after
1t has been actuated by the bar 17.

The door actuating means 10 comprises
spaced cylinders 25 and 26 mounted on a
frame 27 and secured thereto by bolts 28 and
end plates 29. FEach of the c¢ylinders 10 has
a piston rod bushing or guide 30 which is
secured to the frame 27. A piston rod 81
Ppasses through each bushing or guide and is
provided at each of its ends with a piston

82 (see Fig. 7). The piston 32 may beof any .

desired construction, and the details thereof
as well as the details of the manner in which
the front of the cylinder is bled form no part

of my present invention. Secured to the pis-

ton rod 81 T show a block 33 having a down-
wardly extending arm apertured as at 34
for pivotal engagement with the door actuat-
ing lever 13 and having on its top surface

0 a valve actuating cam 35 which consists of

" two adjustable arms 36 and 37, .

Secured to a top member 38 of the frame 27
T show pressure or cylinder control valves
39 and 40 having a common inlet pipe 41 and a

" 49 is provided with a T for communication

20

45

50

55

65

with a pipe 43 which leads to an exhaust
line (not shown). The inlet pipe 41 is also
provided with a T .for communication with
a pipe 44 from the pressure tank (not shown),
and on either side of the inlet T I provide
shutoff valves 45 for controlling the pressure
to either of the valves 39 or 40. Communica-
tion is afforded between each of the valves
39 and 40 and the far end of the cylinders 25
and 26 by means of pipes, 46, each of which is
provided intermediate its length with-a T 48
which may have one.of its openings closed
by a screw plug 49." This T 48 is for testing
and lubricating purposes, since to test the de-
vice it is.only necessary to remove the plug 49
and replace it with a pressure gauge. :

- The valves 39 and 40 ave exactly similar

In construction, and each comprises (see Fig.’

9) a body portion 50 having on its under sur-

face a screw threaded stem 51 which extends

through an aperture 52 in the top plate 38
of the frame 27, and is adapted to be clamped
to the plate 38 by a nut 53. The top of the

? body 50 is provided with a boss. 54 having

its outer periphery threaded for the recep-
tion of a cap member 55. On the top surface
56 of the boss 54 and within a recess 57 of the
cap 55 I show a rotor member 58 adapted to

. be” rotated by a shaft 59 which extends

t’hroufh a bore 60 in the body 50 and into a
cylin

- For imparting rotation from the shaft 59
to the rotor 58 I provide a pin 62 on the shaft

59. This pin extends inte an aperture 63 of

the:rotor member 56. The body 50 is provid-
ed with a threaded bore 64 (see-Fig. 11) for
engagement with the inlet pipe 41 and a
threaded bore 65 for the reception of.the ex-
haust pipe 42. .On the side opposite from the

rical' recess 61 of the rotor member 58.
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inlet and outlet bores another bore 66 is pro-
vided in each body 50 for the reception of a
pipe 46 which communicates with each cyl-
inder.

Extending upwardly from the bore 64 to
the surface 56 I provide two smaller bores
67 and 68, and extending upwardly from
the bore 66 I provide another small bore 69.
Similarly I provide a small bore 70 extend-

‘ing upwardly from the bore 65 to the sur-

face 56 and I also provide a bore 71 smaller
than the bore 70, extending through the top
surface 56 and having communication with
the bore 65. The passage of fluid from the
bore 71 into the bore 65 is regulated by an
adjustable needle valve 72. In the under side
of the rotor member 58 I provide an aper-
ture 73 of a length sufficient to embrace the
bores 68 and 69 or the bores 70 and 69. -

- To rotate each shaft 59 I provide an arm 75
adjacent its lower end. The shafts 59 each
have another arm 76 adjustably secured
thereto. . The arm 75 has a pin 77 thereon
which fits in a slot 78 in a bar 79 to allow
the arm 75 to move independently of the bar
79 at times, also the bar 79 is adjustable as to
length by means of a screw threaded stud 80
and lock nuts 81. The arms 75 have coil
springs 82 attached thereto to normally re-

tain the pins 77 against the outer extremities 3

of the slots 78. Upon a movement of the bar
79 the arms 75 will be moved thereby and
rotate the shafts 59 to cause one of the valves
39 to assume an intake position and the other
to assume an exhaust position.

For imparting movement to the bar 79T
provide an arm 83 connected to the bar 79 by
a link 84. The link 84 engages the arm 83
and the bar 79 by ball and socket connections
as at 85 and is adjustable as to length by a
threaded stud 86 and lock nuts 87. The arm
83 is actuated by a rod 16 from the pivoted
arm 15 mounted on the elevator shaft wall.

~ Assuming the pressure by which the ele-
vator door actuating means 10 is operated to
be air, as is generally the case, and referring
to Fig. 12 of the drawings which is a d’a-
grammatic view, it will be seen that the bar
79 has been moved to cause the arms 75 to turn
the shaft 59 and the members 58 so that the
valve 39 is in an exhaust position and the
valve 40°is in an intaké position. When the
valves are in these positions the members 58
are turned so that in the valve 89 the recess
73 forms a communicating passage from the
bore 69 to the bores 70-and 71, and in the valve
40 the recess 73 forms a communicating pas-
sage between the bores 69 and 68.

- When the valve 40 is in this position the air
pressure will pass froi the supply pipe 41
into bore 64 through the bore 68 and mto the
recess 73 of member 58 and thence through
bore 69 into bore 66 to the pipe 46 and to the
cylinder 26, to thereby cause the piston rod 81
to move. At the same time the pressure is

70
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: 40 to assume a full exhaust position.
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coming through bore 68'it.also comes throucrh
the bore 67 and at all times into the recess 57
of the cap 55. As the area of the top surface
of the rotor member 58 is greater: than the
area of the recess 73 there will be more pres-
sure omn the top of the member 58 than:there
is on the under side of the same and thus the
rotor member will be kept seated on: the: top
surface 56 of the boss 54. .

When the valve-39 is in the p0s1t10n shown
in Fig. 12, the exhaust: air from cylinder 25
will pass. throurrh the: pipe 46 into. bore; 66
through the bore 69 and into the recess 73
of the rotor 58, and thence through the bores
70 .and 71 into the bore 65 and through the
pipe 42 to the pipe 43 and thence to the ex-
haust line (not shown). :

When the valves are.in the p051t10n as ]ust
described and. as shown in Fig. 12, the piston
rod starts its travel from: the cyhnde1 26
toward. the -cylinder. 25 and .carries with it
the block 83 and the cam tracks 35. andas the
cam track 37 approaches the cylinder 25 it
forces the arm 76 of valve 89 inwardly there-
by rotating the shaft 59 which causes the

rotor member 58 to assume the posmon shown

in Fig. 13, 'When in this position the recess
73 forms a communicating passage from the
bore 69 only to the bore 71, - Heretofore the

20: exhaust hasbeen free so that the piston rapld-‘

ly moves the door, but in this new position all
the air being exhausted . must pass by the
needle valve 72 before entering the bore- 6:)
and pipe 42.

In this way the air from cyhnder ‘)o is not,
allowed a free passage and consequently the.

speed of the piston rod is slowed down. = This
slowing down of. the piston rod damps the

movement, and prevents a slamming of the.
<t door at the end of its travel.
a cushioning effect is obtained. . The amonut:

of this cushioning effect is readily adjustable

by means of the needle valve 72 and the arms,

36 and 37.

In Fig. 14 1 have dmcrrammfltlcallv illus-
trated the valve mechanism as in a reverse
posmon from that shown in Fig. 12, that is
the bar 79 has been moved to cause the valve
89 to assume an intake position and the valve
In Fig:

15 the valve 89 is still in an intake posmon
while the valve 40 has been caused by the cam
track 86 of the cam member 35 to assume an
intermediate or partial exhaust position to
produce a cushioning effect.

From the foreoomo description it will be
apparent that when the operator moves the
lever 22 to the right the bar 17 will be moved
upward and to the right and will cause the
pivoted arm 15 to swing to the right. Asthe
arm 15 swings to the right it pulls the rod
16 and thereby imparts movement to the arm
83 of the door actuating means 10. The arm
83 by its linked connection to the arms 75 of

i the valves 39 and 40 causes the valve 39 to

In thls manner:

3

assume-an intake position and the valve 40
to assume a full exhaust position as shown in

Fig. 14... When. the valves-are in this posi-

tion the piston rod 81 and the block 33 are

forced:to the right, and as the door operating

lever 13 is attached to the block 33 by the
rod 12:it will be moved to the right to cause
the door 14:to open.. - The door will open rap-
idly until the bore 70 is closed when it will
slow down due to the smaller exhaust.” - .
‘When the operator moves the lever 22 back
to the position shown in Fig.. 1 the bar 17
will be retracted and the plvoted arm 15
will be forced by a spring 15’” to assume its
normal ‘position and thereupon cause actua-
tion of the valves 39 and 40, so that the valve
40 will .assume an intake position and the
valve 89 to assume an exhaust position.
‘When the valves are in this relation the pis-
ton rod 31 and the block 33 will be forced to
the left and cause the arm 13 bv means of rod
12 to close the door 14. -
~In Fig. 8 T have shown one of my devmes
10 as mounted ontheelevatorshaftwall1l,the
same:as in'Fig..1, for operating the elevator
shaft door 14, and another of my devices 10
as mounted within the elevator 20 for actu-
ating:a door.90 of the elevator. ‘I also show
a lever  arrangement for operating both of
the door actuatlnv devices 10 simultaneous-
- The valve aetuatlnv means for the de-
v1ce 10 which is located within the elevator
20 ‘consists ‘of providing the standard 19
with ‘an arm 91 on which a lever 92 is piv-
oted:at 927.-
side of ‘the arm 15 from the bar 17 and is
provided with an arm 93 extending at right
angles to the body of the lever ad1acent its
pivotal pmnt The lever 92 is retained in
the position shown in Fig. 8 by a spring 94.
Attached to the arm 93 of the lever 92 T show
a downwardly extending rod 95 connected
at’its lower end to one arm of a bell-crank
96.  The' other: arm of the bell-crank 96 has
pivotally- secured thereto a rod 97 which is

This lever 92 is.on the opppos1tev

(7

100

108

110

a,ttached at its other end to the valve actuat-

ing arm 83:of the device 10.

- Tt will be seen that as the bar 17 is operated
to cause the pivoted arm 15 to swing to the
right as previously described, the arm 15 will
cause the lever 92 to move to-the right and
it will, through the medium of the arm 93,
rod 45, bell- crank 96, and rod 97, cause the
valve actuatmg arm, 83. through its linked
engagement, with the valves 39 “and 40 to set
the valve 40 in an exhaust position, and the
valve 89 in an intake position, and thus cause
the piston rod 31 and the block 33 to move
to the right. And as the block 33 is connect-
ed by means of a rod 98 to a pivoted elevator
door actuating lever 99 the elevator door 90
will be-opened..

"The method of operatmg the valve actu-
ating arm 83 may be varied to suit various

115
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20
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130
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invention. :

If for any reason the elevator door 90 and
the shaft door .14 do not have uniform mave-
ment when operating it:is only necessary to
adjust the shutoff valve 45 on eitlier one or
the other of the door actuating devices 10 to
secure a uniform movement of the doers.

From the foregoing description it will be
apparent that I have provided an improved
door -contrel mechanism which can be eco-
nomically manufactured and which is highly
efficient in use. : S

conditions and forms no pertinent part of this

What I claim is: e

1. In-a device of the class deseribed, a sup-
port, a pair of cylinders secured to said sup-
port, piston means in said cylinders, a com-
mon piston rod for both of said pistons, a
separate valve for each of said cylinders for
controlling the intake and exhaust to the re-
spective cylinders, said valves being mount-
ed on said support, said valves each having a

-common intake pipe and a common exhaust

2

45

60

-85

60

pipe, said valves being arranged to assume
full inlet, full exhaust, and partial ex-
haust- positions, shutoff valves on said in-
take pipe independently controlling the pres-
sure to each of sald cylinder valves, means
for actuating the said cylinder valves, said
means including a pair of arms secured to the
valve stem of each valve, a bar, ene of said
arms of each valve stem being slidably con-
nected to said bar, an arm pivoted to said bar,
an arm on said support; said last mentioned
arm being movable to contrel the said valves,
means on said piston rod for intermittently
engaging each of said other arms on said
valve stem for causing said cylinder pistons
to move from full exhaust position to re-
stricted exhaust position. o

2. In "a device of the class® described, a
frame, a pair of cylinders secured to said
frame, piston means in said cylinder, a com-
mon piston rod for both of said pistons, a
separate valve for each of said cylinders for
controlling the intake and exhaust to the re-
spective cylinders, said valves being mounted
on said frame, said valves each having a com-
mon intake pipe and a common exhaust pipe,
said valves being arranged to assume full
inlet, full exhaust and partial exhaust posi-
tions, shutoff valves on said intake pipe inde-
pendently controlling the pressure ta each of
sald cylinder valves, means for actuating the
said cylinder valves, said means including a
pair of arms secured to the valve stem of
each valve, a bar, an arm pivoted to said
bar, an arm on said frame, said last men-
tioned arm being movable to contro] the said
valves, means on said piston rod for inter-
mittently engaging each of said other arms
on said valve stem for causing said cylinder
pistons to move from full exhaust position to
restricted exhaust position, said means con-
sisting of two cam rails adapted to be mount-

1,878,201

ed on a movable block, means to adjust each
of said cam rails independent of the other,
and means in said cylinder valves for adjust-
ing the area of said restricted exhaust.

3. In a device of the class deseribed, a pair
of eylinders, piston means in said cylinders,
a common piston rod for both of said pistons,
a separate valve for each of said cylinders
for controlling the intake and exhaust to the
respective cylinders, said valves each having
a commeon intake pipe and a common ex-
haust, said valves being arranged to assume
full inlet, full exhaust, and partial exhaust
positions, means for actuating the said
valves, said means including a pair of arms
secured to the valve stem of each valve, a
bar, one of said arms of each valve stem being
slidably connected to saiel bar, an arm pivoted
to said bar, another arm, said last mentioned
arm being movable to control the said valves,
means on said piston rod for intermittently
engaging each of said other arms on said stem
for causing said cylinder valves to move from
full exhaust position to restricted exhaust
position. _

4. In a door operating mechanism, a cylin-
der, a piston in said eylinder, a rod orn said
piston, a single pipe for transmitting fluid to
and from said cylinder, rotatable means con-
trolling flow through said pipe to first cause
unrestricted flow of fluid to said cylinder,
said rotatable means serving to thereafter
cause unrestricted flow of fluid from said
cylinder, said means serving to later cause
restricted flow of fluid from said cylinder,
an arm for controlling said rotatable means,
a cam track on said piston rod, said cam
track being adapted to engage and operate
said arm, and means to vary the effective
length of said cam track in the direction of
the travel of said piston. .

In testimony whereof, I hereunto affix my

signature. ‘
SIMON P. WIEGNER.
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