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UNITED STATES PATENT OFFICE.

JAMES 8. JOHNSTON, OF UTICA, NEW YORK.

AIR OPERATED AND CONTROLLED MECHANISH.

No. 909,907.

Specification of Letters Patent.

Patented Jan. 19, 1909.

Application filed February 26, 1908. Serial No, 417,874,

To all whom 1t may concern:

Be it known that 1, JaMEs S. JOHNSTON,
of Utica, in the county of Oneida and State
of New York, have invented certain new
and Useful Improvements in Air Operated
and Controlled Mechanism; and I do hereby
declare that the following is a full, clear,
and exact description thereof, which will
enable others skilled in the art to which it
appertains to make and use the same, refer-
ence being had to the accompanying draw-
ings, and to the characters of reference
marked thereon, which form a part of this
specification.

The object of my present invention 1s to
provide an actuating and controlling mech-
anism operated by compressed air and
adapted to sundry uses, as, for instance, the
control of contact shoes for electric third
rails, or the operation of brakes, and which
mechanism is simple in construction and efii-
clent 1n operation.

Figure 1 is a longitudinal sectional view
of the cylinder portion of the device with
its piston and appurtenances, and in connec-
tion with a diagrammatical view of the con-
troller and parts of the pipe connections.
Fig. 2 is a similar longitudinal sectional
view of the cylinder, with the piston and
varts in the position at the opposite limit of
movement, from that shown in Fig. 1. Tig.
3 is a detailed section of one end of the
cylinder showing particularly the outlet
valve in open position. Fig. 4 shows the
controller in connection with the several
pipes connected therewith in front elevation.
Fig. 5 shows the same in side elevation.
Fig. 6 shows a plan view of the controller on
an enlarged scale from that in which 1t 1s
shown in the other figures. Fig. 7 shows a
vertical sectional view of the same taken on
line 7, 7 of Fig. 6. Fig. 8 is a similar sec-
tion taken on Iine 8, 8 of Fig. 6, when the
handle and rotatable core is rotated, so that
the handle is in the plane of line 8, 8. Iigs.
92, 9v. 9¢ and 9% show sections taken on
line 9., 9 of Fig. 7, with the movable core ad-
justed to the several positions which it 1s
adapted to assume in operation. Figs. 10°%
10°, 10° and 10? are several corresponding
sections taken on line 10, 10 of Fig. 7.

Referring to the reference letters and fig-
ares in a more particular description, 11 1n-
dicates a cylinder closed at each end by
heads 112 and 11° respectively within which

s fitted the reciprocating piston 12. The

-ty

!

piston 12 is hollow, affording a compressed
air tank or receiver 127, and is securely at-
tached to the piston rod 13 which passes out
through the head 11%. The outer end of the
piston rod is connected to the mechanism
(as brakes or shoes, for instance) to be con-
trolled and operated by the mechanism here-
in described. The ends of the cylinder are
provided with inlet openings 14 and 15 re-

spectively connected by pipes ¢ and b respec-
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tively with the controller 16, the pipe 6 hav-

ing a check valve 17 provided therein. An
inlet opening 18 is provided in one end of
the piston 12 through which the tank 12* is
illed, and this opening is closed against out-
ward passage from the tank 12* by a valve
19. The end of the piston rod 13, which 1s
attached to the piston, is chambered to re-
ceive the valve 20. The valve 20 1s con-
nected to the piston disk 21, fitting the cylin-
der 11 and sliding on the piston rod 13.
The valve 20 is arranged to be operated to
open position by air pressure on the disk 21
and to closed position by a spring 22 con-
fined between the disk and the end of the

piston. The valve 20 is provided with pas-

sageways 202, which, when the valve 1s In
open position, place the tank 12* in com-
munication with the space in the cylinder
between the piston and the head 11* through
the openings 23. -

In the cylinder head 11° is provided the
exhaust valve 25. This valve is mounted in
a cylindrical chamber 26 for reciprocating
movement. From the valve chamber 26
there is an outlet opening 27, while the
valve 25 is provided in its head with a small
opening 25%. Opening into the sides of the
valve chamber 26 from the cylinder are one
or more passages 28 of relatively large ca-
pacity. The valve 25 is operated to closed
position by a spring 29, provision for which
is made in its compressed position in the
chambered end of the valve. Tor operating
the valve 25 to open position it is provided
with a stem 80 having a tooth or inclined

face projection 30®. The stem 30 1s extended

to the piston 12 in its furthest removed
position from the head 11°, and the piston 1s
provided with an elongated pocket 12° to
provide for or receive the stem 30 when the
piston is moved to its position adjacent to
the head 11*. For actuating the valve 30
there is also provided a finger 31 attached to
the valve 20 and operating through a closely
fitting opening in the head of the pocket 12°
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10

and prov ided Wlth a toothed or 111011116(:1 Dro-
jection 31* adapted to engage with the pro-|

jection 30* on the valve stem. The piston rod
135 1s provided with a bumper 32 adapted to
strike the inner end of the cylinder and

-limit the movement in one direction of the

piston and particularly protect the piston

clisk 21.
- The piston rod 13 is provided with an ex- |

haust passage 83, which 1s  adapted to pro-
vide ai outlet fr om oue end of the cylinder
when the plston is moved to the end of thﬂ _

' cylinder next to the head 11",

15

- 20

The controller 16 consists of a shell 16e
having an opening receiving the rotatable
plue J_Gb, which 1s of a truncated conical
form and pmmded with a handle 16¢ by
means of which it may be manually oper-
ated. The plug may be retained in posi-
tion in the shell by a plate 16? and screw 16°.
The controller will preferably be supported

- by a standard 34. The controller- shell is

25

30

provided in an upper horizontal plane with
three radial passages, m, n and o, extend-
mg frem: the core CELVlt}T or opemng out--

o Wflrdly, and each of these passages 1s. con-

tinued in pipes ¢’, & and ¢ respectively.
In a lower horizontal plane the shell 162
is provided with a number of passages which

have connection through to the bOthIﬂ, as

indicated at ¢ and 7, and these passages ¢

~and 7 are continued i pipes « and &’ re-

39

spectively. The: core is. provided with. two
passages s and 7, whlch terminate 1n the
periphery of the core in the upper and lower

planes before referred to, whereby the ends

are adapted to register with the passages

- m, n and.o in the uppel"li)lane and with the

40

passages ¢ and » in the lower plane. The

controller 16 is adapted to operate two sets

of cylinder m echamsm like that shown in

| Tws 1, 2 and 8. The connections of the

_45

pipes « ;md b between the cylinder and the

con troller are mdicated in Fi 1g. 1. The

_plpes ¢ and ¢’ are supply pipes. “The plpes

¢’ and b’ may be extended to another cylin-

| . der mﬂchamsm like that shown in Flos. 1

00

and 2, these. plpes correslaondmo' to the pipes
a¢ and O shown.

The operatlon of the device is as follows:
The normal position of the piston 12 will be
at the upper end as shown in Kig. 2 of the
cylinder. The corresponding position of the
controller handle 16 is that qhown 1 [ig. 6,

‘while the corresponding position of the pas-

sages are those shown in Figs: 9° and. 10b

- 111 this Dosffmn he comrressed air supply

60
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plpes ¢ .md c cut off when they reach the
plug 16°. If the handle 16¢ of the controller
be turned. to the first position to the right, as
shown in Fig. 6 and indicated Dy 100 the

plug will be br{mO*ht into the position shown

i Figs. 9°¢ and 10‘3 This admlts compressed
air from the pipe ¢ through the port o, the

= S - - 909,907

- pipe ¢ to the upper end of the cylinder.
‘The mtroduction of compressed air into the
upper end of the cylinder will move the
piston. 12 to. the lower end of the cylinder,

5l

and, at the same time, fill the chamber 122 in
the plston up to the pressure at which the
compressed air is supplied. If the han-
dle 16° be then moved over further to the

right to the position indicated by 200, com-

pressed air will still: be supplied to the upper

the other: cylinder before mentioned, which

will performr the same operation w1th the
second cylinder. If the handle 16° is' now
moved back to its normal position, the sup-

ply of compressed air- through both- of the

plpes ¢ and ¢ will be cut oﬁ and the pas-

70

q9
end of the cylinder; as before suggested, but
the passage t in the core will then reglster'
Wlﬂl the passewes m and 7 and compres***ed" _;
air will be supplied thrmwh the pipe ¢" to

the pipe ¢ and thence to: the upper end of 80

sages s in the controller plub will be brought

into register with the passage n in the upper

plane and with the ends of two- passages v
90

and » in the lower plane of the controller.

This will serve: to connect the pipe . If

the handle 16° has been moved over to the
200 posttion, whereby a supply of compressed
A Was tored 1n the second cylinder; the

moving of the handle 16¢ back to the normal.

pOSlthIl would also place the pipe ¢’ from

the pipe §” from the second cylinder. Of

course, this is accomplished whether or mot

a charge of air has been introduced 1nt0 the

the second cylinder in' communication: with

1060

second cylinder through the pipe o/, but

‘unless there is air Stored therein the estab-

lishing' of this connection: effects no result.
1When the controller is placed in the position
so as to place the pipe @ in communication
with the pipe b, the charge of compressed
air' in the upper end of the  cylinder, as
shown in Fig. 1, is allowed to pass to some
extent into the Tower end of the cylinder.
This ‘LCtlilg on the disk 21 forces the same
toward' the piston 12; and, ‘overcoming the-
spring: 22, opens the valve 20. This opera-
tion not only opens the valve 20, but, acting
through the finger 31 and: the valve stem 80
also-opens the exhaust valve 25. When. tﬂe

valve 25 is open, the charge of compressed
alr. 1n the upper end of “the cylinder,; as
shown in-Fig. 1, escapes through the valve 25.

Vhen the valve 20 is open the- charge of air

stored- inthe piston 12 has free passage from
the piston tank into the lower end of the
cylinder and’ its expansion serves to force
the piston 12 toward the upper endi As the -

piston moves up the tooth 81# on the end of

the finger 30 rides over the tooth 30* and is
thence free to travel the limit of movement
of the piston. When the valve 25 is moved
to the open position through: the medium of

the stem 30" and the action of the piston

passage s and the passage ¢ through the i chsk 2T, the- ports: 28- are- uncovered rmd the
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compressed alr 1s supp
of the valve chamber 26. The pressure of
the air in this chamber will maintain: the
valve 25 in its open position against the ten-
sion of the spring 29 until such time as the
pressure has been reduced to a point where
1t is of no further moment. When the com-

~ pressed air is introduced into the left-hand

10

15

20

25

30
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end of the cylinder from the piston tank, 1ts
escape through the pasage 15 1s prevented
by the check valve 1? automatically closing.
When the piston 12 has traveled to the upper
end of the cylinder, as the device 1s shown 1n
IMig. 2, the exhaust passage 33 is brought into
operative position, which allows the air un-
der pressure in the lower end of the cylinder
tc escape to the atmosphere and relieves the
pressure from all the pipes except ¢ and ¢'.
In this normal position there is no air belng
supplied to the cylinder, the same being
entirely cut off at the controller. When the
controller is moved into the position- 1ndi-

cated by number 300 and shown in Figs. 9*

and 102, the pressure will be applied from
the source through pipes ¢” to pasage s,
thence to » and pipe &', which will then
operate the piston connected with the other
cylinder in the same manner as the piston
12 was operated when the controller valve
was in the position shown 1n Figs. 9° and 10°.

Tt will be noted that sufficient compressed
air is supplied to the cylinder at one time
for accomplishing both the out and in move-
ment of the piston. Under ordinary cir-
cumstances the controller will be mounted
in the body of the car, while the cylinder 11
will be mounted on a truck of the car and
necessarily connected in with flexible hose.
By my arrangement of mechanism, the num-
ber of pipes extending to the truck and

necessarily connected in by flexible hose are

495

o0

DD

60

65 said piston being enlarged and made hollow

reduced to a minimum, and the air pressure
is not maintained for any great length of
time on any of the pipes.

It is evident that modifications and changes
in and from the construction herein de-
scribed may be made without departing from
the spirit of my invention.

What I claim as new and desire to secure
by Letters Patent 1s:

1. A controller consisting of a casing hav-
ing a conical opening and a rotatable plug
mounted in said opening in the casing, the
casing having passages there through to the
periphery of the plug arranged in upper and
lower planes, and circumferentially extend-
ing grooves in the casing connecting with
said passages and vertical passages in the
plug terminating in openings in the side
wall adapted to register with the upper and
lower planes, respectively, of the openings
in the casing. substantially as set forth.

9. The combination of a cylinder, a piston
rod with piston arranged in the cylinder, the

i

&

lied to the inner end ] to provide a storage tank, substantially as

set forth.

3. The combination of a cylinder, a piston
arranged in the cylinder and made hollow
to provide the storage tank, a passage con-
trolled by an inwardly opening valve through
one end of the piston into the storage tank
thereof, and a valve controlled passage
through the other end of the piston from
the storage tank into the cylinder, substan-
tially as set forth.

4. The combination of a cylinder, a hol-
low tank piston mounted in the cylinder, a
valve controlling a passage from the tank
of the piston into the end of the cylinder,
an independent piston disk fitting the cylin-
der and connected with said valve, substan-
tially as set forth.

5. The combination of a cylinder, a recip-
rocating hollow tank piston mounted in the
cylinder, a passage for charging the tank
of the piston from the interior of the cylin-
der at one end, a passage for discharging the
piston tank into the other end of the cylin-
der, valves controlling said two passages,
mechanical means for operating the valve
controlling the discharge passage, an ex-
haust valve from the cylinder and mechanical
means for opening the exhaust valve, sub-
stantially as set forth.

6. The combination of a cylinder, a recip-
rocating tank piston mounted in the cylin-
der, inlet and outlet passages from the tank
of the piston to the opposite ends of the
cylinder, an automatic valve controlling the
inlet passage, a mechanically operated valve
controlling the outlet passage, an exhaust
valve on the cylinder, and an operative con-
nection between said outlet valve and said
exhaust valve, substantially as set forth.

7. The combination of a cylinder, a recip-
rocating tank piston mounted in the cylin-
der, openings at each end of the cylinder, -
let and outlet openings from the tank of the
piston into the opposite ends of the cylinder,
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an automatic valve controlling the inlet

opening, an independent piston disk fitting
the cylinder and connected to and control-
ling the outlet opening valve, an exhaust
valve in the end of the cylinder, means for
connecting the said piston disk with the
outlet valve, and means for supplying com-
pressed air to one end of the cylinder and
the piston tank, and for placing the charged
end of the cylinder in communication with
the opposite end of the cylinder, substan-
tially as set forth.

In witness whereof, I have affixed by sig-

nature, in presence of two witnesses, this
13th day of February, 1908.

JAMES S. JOHNSTON.

Witnesses: |
Gro. K. RENDELL,
Farara S, Hesse.
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