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John W. Conway, Mechanicville, N. Y., assignor
to Consolidated Car-Heating Company, Inc,
Ailbany, N. Y., a corporation of New York

Application May 4, 1929, Seriai No. 360,508
5 Claims. (ClL 121—44)

The invention will be hereinafter fully de-
scribed and particularly pointed out in the claims.

In the accompanying drawing:—

Figure 1 is a vertical longitudinal sectional view
illustrating & motor constructed in accordance

with the invention. Figures 2 and 3 are detail di-

agrammatic views illustrating the duct arrange-
ment.

My invention relates to a motor of the door-
operating type worked by 2 pressure-fluid, usually
compressed air, wherein the cylinders and pistons
heretofore employed are replaced by flexible dia-
phragms in closed chambers. The result of my
invention is an extremely simple and compact
motor which may be manufactured at a low cost.

Referring to the drawing, 23 represents a cen-
tral member which forms the base and main sup-
port of the motor. This central member is a sim-
pie casting having at its right and left ends re-
spectively two conical hollow shells which form
the two halves of the chambers in which the flex-
ible diaphragms 5 and 12 are free to play. The
diaphragm 5 at the left is of a smaller area than
diaphragm 12 at the right. The base member 23,
at its center also forms bearings for the short
transverse shaft 10 over which is the removable
cap 23:. On the shaft 10 is the pinion 28 en-
gaged by rack 9 which extends horizontally
through a passage in central member from one
diaphragm to the other. After rack 9 is placed
in said passage, the discs 8 and 11 are screwed
fast to its respective extremities and bear against
the respective diaphragms 5 and 12. It will be
understood that on one end of shaft 10, outside
of said central member 23 will be fastened the
usual crank arm that is connected to and operates
the door. It will be observed that, as thus far
described, the motor comprises only the casting
23 for the central member, which casting re-
quires no machining except at the diaphragm
seats around the peripheries of the aforesaid
shells and at the bearings for shaft 10 and the
rack 9. Outside of said central member 23 are
only the caps 29 and 30 for the diaphragms 5 and
12, in which caps are carried all the ducts and
valves needed for the motor action. These caps
are circular and bolted to the diaphragm-seats on
the respective shells to clamp the diaphragms in
place. ‘Being circular, the caps may be shifted
around at will to suit the piping for the motive
fluid.  As shown in the drawing, the two dia-
phragms 5 and 12 are shown as resting against
the right-hand wall of their respective chambers,
leaving behind them the chamber space 4 at the
lett of diaphragm 5 and the chamber space 24
at the left of diaphragm 12. At the opposite end

of the stroke these chamber spaces 4 and 24
will, of course, be on the right, instead of left,
of the respective diaphragms. At the center of
chamber-cap 4 is an outflow port 6, subject to
adjustment by a screw needle-valve 7 and open-
ing into a vertical duct through the hub of the
cap. This vertical duct, at its upper end, com-
municates with outside pipe line 1 and below the
said needle-valve 7 it contains a spring pressed
ball check-valve 2 with a port 3 opening into
chamber-space 4. The opposite chamber-cap 30
for the large chamber 24 contains a hollow plunger
13 which is pressed horizontally against dia-
phragm 12 by an internal spring 14. On the un-
der side of plug 13 is a rib-cam 15, which, as the
plug moves to the right, depresses a spring-valve
16 and closes an exhaust duct 27, the capacity
of that exhaust duct being adjustable by a screw
needle valve 17. 'Thus the said cam 15 acts, at a
predetermined point in its excursion to check the
outflow from space 24 and thereby check the door
movement from that point onward to the end of
itsrun. After the exhaust duct 27 has been closed,
as just described, there still remains an exhaust
outlet from space 24 through very small ports 22*
and 22° to duct 22 and thence to outside supply
pipe 18 in which the pressure is zero during this
stroke of the motor, this motor-stroke being due
to the action of the opposite small diaphragm 5.

The reverse stroke of the diaphragm,—that is,

its leftward stroke, which we may designate as
the door-opening stroke,—is caused by full pres-
sure in supply-pipe 18 when the high-pressure air
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from said pipe 18 lifts the check-valve ball 19 .

against the tension of its spring, and thence goes,
by large duct 21 through large ports 21%, 21b, o
space 24 to give the large diaphragm 12 its left-
ward, or door-opening movement. The duct .21
is, in effect, continuous from the valve 19 to the
space 24, the portion thereof between the ports
21g and 21b constituting a detour around the
valve 16, as shown in Figure 2. The duct 22 is, in
like manner, detoured around valve 16 between
ports 22a and 22b, as shown in Figure 3. . The said
large,duct 21 is, however, shut off from pipe 18
by the ball check valve 19 during the door-closing
movement, when the pressure in pipe i8 is at zero,
so that the valve may be seated by its spring.
The change of pressure in pipe 18 from zero to
maximum or vice versa is produced, in a well
known manner, by a control valve which connects
pipe 18 alternately to the high-pressure air sup-
ply and to the atmosphere. The type of valve re-
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ferred to is well known in the art, but for purpeses

of illustration and without intention to limit the
invention thereto, said valve is illustrated in’
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Figure 1. Referring to said figure, V represents
the valve which may be operated in any suitable
manner. The valve chamber X connects with a
pressure supply through a pipe P and to the ex-
haust through a pipe E. The pipe 18 leads from
the valve chamber as shown. That control-valve
does not, however, change the pressure in the op-
posite space 4 on the left-hand side of the small
diaphragm 5. The space 4 is kept normally in
communication with the high-pressure supply
frem pipe 1 through check-valve 2 and port 3.
But the large diaphragm 12 has about twice the
area of the small-diaphragm 5 and will overpower
5 if the same pressure is acting on them both. It
is when the diaphragm 5 is being thus overpow-
ered by diaphragm 12 and the air in space 4 is be-

ing squeezed out through the small back-pressure

port 6 (it cannot be expelled through port 3 be-
cause of check-valve 2) that there is a back pres-
sure through 6 acting against the incoming pres-
sure from pipe 1. Obviously, during this move-
ment of the parts, the fluid pressure is the same
both above and below the check valve 2, so that
the spring tension upon said valve is sufficient to
hold it to its seat. Since port 6 is small and also
adjustable in capacity by needle-valve 7, this
forced overflow therethrough serves to prevent
slamming of the door when it is opened by the left-
ward movement of large diaphragm 12 on the ad-~
mission of high pressure thereto by the control
valve. Assuming the door is opened by the action
of large diaphragm 12, the reclosing of the door
will be by the action of the small diaphragm 5
which takes place when the control valve shifts
pipe 18 from its high-pressure connection to its
zero, or atmospheric connection. Then the large
diaphragm 12. will be inert and hence will be
moved to the right by the high pressure at the left
of small diaphragm 5 in space 4. The air at the
right of the large diaphragm in space 24 will
be squeezed cut with comparative ease through
port 25, valve 16, duct 27, needle-valve 17 and duct
25, the pressure in pipe 18 then being at zero, but
when the rib-cam 15 acts to close valve 16, that
outflow route is shut off, and there remains
only the more restricted route through ports 22,
22% and duct 22. Thereby the door-closing action
is checked at a definite time by the action of cam
15 in closing duct 27 by means of valve 16 and pro-
ceeds thereafter at a slower rate, although with
equal certainty, by the continued effect of the high
pressure in space 4 back of small diaphragm 5.
The checking of the reverse or door-opening
movement is not instigated at a definite instant
by a cam like cam 15, but occurs as the air in
space 4 is squeezed out through port 6 and g back
pressure accumulates sufficient to overcome the
high inflow pressure from pipe 1. It will be ob-
served that the aforesaid plunger 13 is operated,
in its leftward travel, by the spring 14 and, in its
rightward travel, by the small diaphragm 5, al-
though it is the large diaphragm 12 that is
checked by the action of spring valve 16, which
said plunger closes through the rib-cam 15. By
this means it is only needful to have the respec-
tive diaphragms abut against the discs 8 and 11
without being positively attached thereto. I am
also able to adjust the speed of the motor by ad-
Justing the check at the latter part of each stroke
instead of attempting to vary the applied sup-
ply pressure. It will be particularly noted that

.the rack 9 rests upon the base 23 and is supported

thereby in such a manner that the ends of the
rack as well as the disks 8 and 13 are otherwise
unsupported and project freely into the respec-

1,957,897

tive diaphragm chambers. Tt will also be noted
that each cap 29 and 30 respectively is a single
unitary structure completely supporting all of
the valves and ducts which are necessary for the
operation of the apparatus. Therefore, if it be-
comes necessary to remove either of the caps for
the purpose of investigation, repair, or any other
reason, the cap may be removed without disturb-
ing the mounting of the rack 9, because said rack
derives its sole support from the base 23 and is in
no way attached to or connected with either of
the caps.

What I claim as new and desire to secure by
Letters Patent is: '

1. A fluid pressure door motor comprising a
cenfral member having chambers in its sides, dia<
phragms located within said chambers and divid-
ing each chamber into two compartments, means
for independently supplying fluid pressure to one
compartment of each of said chambers, means
providing an exhaust duct in communication with
one of said compartments, a spring pressed valve
controlling said duct, a movably mounted spring
pressed cam for moving said valve in opposition
to its spring tension, means operated by one of
said diaphragms for moving said cam in opposi-
tion to its spring pressure, and door operating
means located between and engaging both dia-
phragms. .

2. A fluid pressure door motor comprising a
central member having each of its opposite sides
provided with a diaphragm chamber, flexible
diaphragms in the respective chambers, a rack
bar movably supported by said central member
and having its ends in engagement with the two
diaphragms so as to be operated by them alter-
nately, a cam pluriger movably mounted at the

.outer side of one of said diaphragms, a spring

yieldably holding said plunger in engagement
with the last mentioned diaphragm, means pro-
viding a duct leading from the rear of the last
mentioned diaphragm to the atmosphere, and
a valve in said duct operated by said cam plunger.

3. A fluid pressure door motor comprising a
central member having each of its opposite sides
provided with a diaphragm chamber, removable
caps each forming a part of a diaphragm cham-
ber, diaphragms dividing said chambers into two
compartments, a door operating member located
between and engaging both diaphragms so as to

"be operated by them alternately, a plunger carried

by one of said caps and bearing against the
outer side of the contiguous diaphragm, a spring
yieldably holding said plunger against the last
mentioned diaphragm, means in the last men-
tioned cap providing a duct leading from the
rear of the last mentioned diaphragm to the at-
mosphere, and a valve controlling said duct,
said valve being positioned to be operated by
movement of said plunger.

4. A fluid pressure door motor comprising a
central member having each of its opposite sides
provided with a diaphragm chamber, diaphragms
of unequal diameter mounted in the respective
chambers, a door operating member movably sup-
ported by the central member and having its
ends in engagement with the respective dia-
phragms, a pressure pipe in communication with
the chamber having the smaller diaphragm, at a
position in rear of said diaphragm, a pressure
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pipe in communication with the chamber having .

the larger diaphragm at a position in rear of
the last mentioned diaphragm, check valve inter-
posed between said pressure pipe and said cham-
ber, said check valve being mounted to.yield to
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incoming pressure, means for maintaining a
constant pressure in the first mentioned pipe
and an intermittent pressure in the second named
pipe, means providing a duct between the rear
of the larger diaphragm and the atmosphere,
and a valve contained in said Quct and operated
by the movements of the larger diaphragm.

" 5. A fluid pressure door motor comprising a cen-
tral member having its oppositesides provided with
chamber portions of unequal diameter, cap mem-
bers of corresponding diametersremovably mount-
ed upon said casing mzmber and cooperating with
the chamber portions to provide diaphragm
chambers, diaphragms retained in position by
said cap members and so constructed and ar-
ranged as to divide said chambers into inner and
outer- compartments, one of said cap members
having a supply duct and an exhaust duct there-
in in communication with the outer compartment

3

of the contiguous diaphragm chamber, a spring.

pressed valve normally closing said exhaust duct,
means operated by movement of the contiguous
diaphragm in one direction for seating said ex-
haust valve in opposition to its spring, means
carried by the other cap member for introducing
fluid pressure into the outer compartment of its
contiguous diaphragm chamber, said last men-
tioned compartment being always subject to
pressure, a door operating bar located between
and operatively associated with said diaphragm,
said bar being of such length and so supported
by the central casing member that its unsup-
ported extremities are free to project into the
outer diaphragm chamber compartments, and
movement thereof is limited to the space be-
tween the caps.

JOHN W. CONWAY.
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