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. CASE G._ |

To foll_ébkom it may cmbem:-. o
Be it known that 1, WILLIAM E. PRALL, of
Washington city, District of Columbia, have

invented Improvements in Apparatus for

Pneumatic Signal Apparatus for Railways, of

which the following is a specification: -
- My invention relates to the system of oper-
ating signals for railroads by the use of com-
pressed air, which I have described in the

Specitications of Letters Patent of the United
- States heretofore granted to me. and in appli--
cations now pending, and is illustrated in the |
accompanying drawing., -

r

In said drawing, A is an air-main kept con-

- stantly charged with air under compression,

by means of a suitable air-pump. B isan ac-
camulating-tank, connected with the main A,
and C 1s a check-valve interposed between the
main- A and tank B to admit air freely from
the former into the latter, but to prevent its
return, so as to obtain within the tank a sup-

Pplyof-air, at the highest pressure, in the main,

and retain . the same independently of varia-
tions of pressure in the latter. D isa supply-
tank, connected either- with the main A or
with- the tank B by means of a pipe, E, con-
trolled by .a cock or valve, F. G is a piston
or plunger working in a chamber or cylinder,
H, and loaded with one or more weights, I.
H’ 1s an upper bearing for the piston-rod. J
1s a small pipe leading from the tank D to the
space in the chamber H beneath the piston G-
This pipe J may be dispensed with by caus-
ing the piston-chamber to open at its lower or
iront end either directly into the tank D, or
into the pipe E above the cock F. The piston
G 1s arranged (as shown in the drawing) to
actuate a lever opening and closing the cock
¥, so that when the piston is forced up by the
pressure of air admitted thereto its move-
ment will operate to shut the cock and close
the pipe E, and thus invariably cut off the
further admission of air to the tank D, when-
ever the pressure of that already admitted
counterbalances the weights I. When the
pressure in the tank so far diminishes again
as to permit the piston to move under the in-
fluence of the weights, its movement will open

_—

to carry up the valve and weight.

| the cock and admit more air. By this means
-a constaut air-pressure may be maintained at
‘a fixed standard in the tank D, for use in sig-
naling, irrespective of the pressure in the air-

mailn, 5o long as the pressure in the main itself

| does not fall below such standard.

‘The piston may be made to work horizon-
tally instead of vertically, aud springs be sub-

stituted for the weights I, and a diaphragm:
may in all cases be employed as an equiva-
lent for a piston, G. | - |

K is an air-commutator, consisting sub-

stantially of a valve, a, controlling an aper-
‘ture between an upper and lower chamber, b
0', and to which is suspended a weight, ¢. The
“alr-supply pipe communicates with the lower

chamber &/, and the air-delivery pipe with the

‘upper chamber b. The valve is kept closed,
‘and the weight uplifted, by the pressure of the

alr from the supply-pipe bearing against its.

‘under surface. The valve is forced open when
~desired by the movement of a cam, d, secured

upon the end of a rocking shaft, and which

‘bears in-a yoke upon the upper end of a rod.
‘projecting trom the valve upward and outward
‘through the case.
opened 1t 1s kept open by the weight ¢ until
‘the outward pressure in the upper chamber,

After the valve has been

upon the transverse area of the.rod project-.
ing outwardly therefrom, becomes sufficient
M M/ is

the signal or delivery pipe carrying air from .
the commutator K to the. signals connected
therewith. That portion, M, of the signal-
pipe adjacent to the commutator is enlarged,
50 as to be of a larger capacity than its sup-
ply-pipe, in order to avoid or prevent such a
momentary accumulation of pressure in the
signal-pipe, at the mouth of the commutator—
consequent upon the sudden admission of the
alr thereto—as would operate to close the
valve prematurely. The relative proportions
of the supply and signal pipes, adjacent to
the commutator, may be determined by means

of a cock, L, placed in the supply-pipe. This
cock L serves likewise to adjust and control
the admission-of air to the supply-pipe, and
thus determine the interval of time during
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which the commutator-valve shall remain ope'n' | as to admit air to the piston:cylinder, but pre-

“before automatically closing. N is an air-
tank écombined with the enlarged portion M of
the signal-pipe M M’ to permit a more full
and free. discharge of air through the com-
mutator into the signal-pipe before the com-
mutator-valve closes, by reason of an accu-
‘mulation of pressure in said pipe. |

P is an exhaust cock or valve placed in the
signal-pipe M to provide for a full, free, and
“rapid diseharge of air therefrom, when Te-
quired. P! is a lever, connected with the
- cock, and arranged to be struck (when the

cock is closed) by an attachment upon the loco- | St-vaive _
is fully discharged. Y is a strainer to pro-
tect the valves from dirt.

motive or cars of a passing train, and to there-
by operate to throw open the said cock. "P*
is a second lever connected with the cock, and
‘arranged to be drawn up when the cock is
opened, and to operate when thrown down (as
shown 1n the drawing) to close the same. R
is an air piston or plunger working in a suita-
ble chamber or ¢ylinder, and provided with a
rod, R/, projecting outwardly from said cham-

ber. A bar, S, slotted at its lower end to en- | | .
‘valve or.commutator, K, and with its air-sup-
ply pipe,.of a delivery-pipe, M, having larger
_capacity than said supply-pipe, substantially
-as and for the purpose herein set forth. |
- - 8. In combination with each other an air-
“signal pipe, M/, a valve or cock controlling
‘an exhaust-vent in said pipe, and a weighted
-piston, R, actuated and supported by the
pressure of air admitted thereto from the pipe
M/, and operating automatically, when relieved:
from such air-pressure, to close said exhaust-
‘valve, substantially in the manner and for
the purpose herecin set forth.. ' -

gage a pin in the valve-lever P? is secured to-
an arm, T, which projects from the rod R/,
~and the slot in the bar S is so extended as
- that an upward movement of the piston, arm,
and bar will not move the lever I’?; but when
said lever is elevated by the opening of the
eock P its pin will bear against the upper end
of the slot, so that the descent of the piston
will uperate to force down the lever and close
the cock. W is a pipe connecting the signal-
pipe M M/ with the piston:chamber beneath the

‘piston, so that when air is admitted to the sig-
- nal-pipe the piston will rise. This pipe W

should be of less capacity than the signal- |
“and valve, P, in an air-pipe, M/, and with a
‘piston, R, actuated by compressed air from
-said pipe, and operating, when relieved from
- pressure, to close said valve, of a cock or valve,
‘X, controlling the communication between
. the air-pipe and piston to insure a compara-
tively slow discharge of air from the piston-
‘chamber, when the exhaust-vent in the air-
‘pipe is opened, substantially as and for the
| pnrpose herein set forth.

closed, will present a contracted orifice for |. | ' '
‘the return. of the air, may be employed in said |

pipe M/ and its exhaust-vent, in order that:
the piston may not descend and close the ex-
haust cock or valve until the compressed air

- in the signal-pipe is fully discharged. The

" proper degree of contraction in the pipe W,
with reference to the pipe M’ and 1ts exhaust-
~vent, may, however, best be adjusted and de-

termined by placing a cock or valve, X, in
said pipe W3 or a check-valve opening freely
toward the piston-chamber, but which, when:

- pipe as a substitute for its contraction oth-
‘erwise. I contemplate, also, as an equivalent
device, placing-a check-valve in pipe W, 8o

—

vent entirely its return, and combining a sep-
arate exhaust-valve with' the piston-chamber
in such manner as that it shall be opened and

- closed simultaneously with the main exhaust-

valve P by the movement of the bar S, the

object of these devices being to providefor
an exhaust of air from the piston-chamber,

which shall be produced simultaneously with
the exhaust of air from the signal-pipe, but
which shall be so adjusted, controlled, and
retarded as that the piston will not move by
reason of such exhaust to close the main ex-
haust-valve P until the air in the signal-pipe

I claim as my invention— -
1. In combination with each other an air-
tank, D, a pipe to supply the same, a cock or

valve to govern said pipe, and a piston, G,

‘actuating the cock and subjected to the press-

ure of air in the tank, substantially as and

for the purpose herein set forth, -

‘2, The combination, with an automatic air

4, The combination, with an exhaust-vent.

W. E. PRALL.

| Wi.tneSses:
. R. E. SHAPLEY,
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