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~ of said Fig. 1.

- UNITED STATES

PATENT OFFICE.

 WILLIAM E. PRALL, OF WASHINGTON, DISTRICT OF COLUMBIA.

IMPROVEMENT IN PNEUMATIC RAILROAD-SIGNALS.

~ Specification forming part of Letters Patent No. 145.309, dated
| | Qctober 31, 1873. |

December 9, 1873 : application filed

~To all whom it may concern:

_Be it known that I, WiLL1aM E. PRALL, of
Washington city, in the District of Columbia,
~have invented an Improved Apparatus for
Operating Railway-Signals by means of Com-
‘pressed Air, of which the following is a speci-
fication: o

My invention relates to an improved method

- of signaling the approach and passage of

trains upon a railroad by means of compressed
ailr; and it consists, first, in the use of a sup-
ply-pipe connected with a suitable air-pump,
engine, and reservoir, so as that it shall be kept

constantly filled with air under a proper de-

gree of compression, and extending the en-
tire distance along which signals may be re-
quired, and in the combination therewith of a
secondary separate line of service-pipes, each

connected with a series of signals arranged to -

~ be sounded or displayed by the introduction
~of air into said service-pipes, and to cease or
Dbe concealed by the escape or exhaustion of

. theair. It consists, secondly, in the arrange-

~Iment and construction of an air-commutator, or

~ device by means whereof the passage of a lo-

comotive over the road will operate to throw
up or sound the series of signals in advance
as far as the next commutator, by admitting
~ compressed air from the supply-pipe to the
- service-pipe connected with said advance Sig-
nals, and simultaneously to cause the signals
In the rear to cease or be concealed by per-
mitting an escape of the air from the service-

. pipe connected with said rear signals.

_In the accompanying drawings, Figure 1 is
- a plan view of arailroad-track, illustrating the
~ relative arrangement and connection of the
- supply-pipe, service-pipes, comimutators, and

~ signals. - Fig. 2 is a top view of a commutator

of full size; Fig. 3, a vertical section in line &

~ x of Fig. 2; Figs. 4, 5, and 6, respectively,
similar sections in the lines y ¥, z 2, and w w

A is a supply-pipe connected with one or
- Inore reservolrs of- air, compressed thereinto
- by suitable machinery, at.any desired sta-

tion upon a railroad. This pipe may extend

the entire length of the road, and is to be

- kept constantly charged with compressed air,

for use, as hereinafter described, in maintain-
1ng automatically a constant system of sig-

nals along the road, or at such points as may -

water-tfalls for its coinpression.

| be deemed important, to indicate the presence
of a locomotive or train of c¢ars upon the track

for any desired distance in advance or in the
rear thereof. The air from this pipe can be
also utilized in elevating water at the water:

stations, and in driving machinery for sawing

wood, &c., and, upon many roads, may be ob:
tained at a low cost by utilizing the power of
B B are ser-
vice-pipes extending from one commutator to
the other, these cotnmutators being placed at
suitable intervals—say, of a mile—apart, or
at the extreme ends of c¢urves or bridges, the
series of signals on any one section between
any two of the commutators being all sounded
and displayed or silenced and conceaied simul-
taneously. €O C are suitable signals, which
may consist of whistles, to be sounded by an
escape of air through them, and of vanes and
lights, to be displayed by a pressure of air
upon a piston or diaphragm connected there-
with, compressed air for the purpose being
automatically admitted at the proper moment
by the action of the commutators, as herein-
atter described. D are the eommutators, (illus-

commutators, and through said commutators
the service-pipes B B, with the main supply or
reservoir pipe A. The commutator D 1s, for
convenience of construction, made in two di-
visions, D' and D?, which are bolted together,
as illustrated in Iigs. 3 to 6, the lower divis-
ion projecting beyond the front face of the
upper division to form an offset, as shown in
Kigs. 2 and 6. In the upper division, D!, at
either end thereof, and extending longitudi-
nally through the same, cylinders or cylindrieal
spaces I K’ are formed, as shown in Figs. 3
and 6. The lower end of each cylinder com-
municates with a passage, F, extending down
through the lower division, through which it
1s connected with a service-pipe, B, operating

the series of signals on that side of the com-

mutator. - About midway in the length of each
cylinder H, an opening is pierced, connecting,
by means of a suitable passage, &, with a cen-
tral passage, H, in the lower division D?, as
hereinafter explained. Communication be-
tween the passages I and G, through the cyl-
inder H, is closed, as required, by means of a
rubber valve, @, closing against an annular
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seat formed by means of an offset projecting
into the cylinder immediately below the open-
ing into the passage G, as shown in Kigs. 3
and 6. A similar offset above said opening
forms a seat for a plunger, I, working closely
in the upper end of the cylinder II. The valve
a and the plunger I are secured to opposite
ends of a connecting-rod, K, whose length 1s
so proportioned as that when the plunger 1 1s
~down upon its bearing the valve « shall be
open, and communication thereby established
between the passages I and G, as shown in
Fig. 6. A spring, u, encircles each rod K,
and, being secured thereto at one end, bears
~ upon the offsets of the valve-seat at the other,
so as to keep said valve closed when free.
The upper end of each cylinder I is closed
by a plug, b. Near the lower end of the up-
per division, D!, of the commutator, and cen-
trally between the cylinders K E/, an en-
larged cylindrical or slightly-conical opening
is pierced transversely to recelve a cock,
M. Between this cock-opening and the cylin-
ders E E/, on either side, apertures L. L/ are
formed below the valve a, as shown 1In Ifig. 3.
The cock M turns freely in its seat, and is
made hollow, its rear end being closed by a
plug, ¢, as shown in Fig. 4. In the sides of
the cock, openings m m/ are made, in such rela-
tive positions as that, when one opening, m/,
is in register with the aperture L/ into the cyl-
inder E/ on one side, the aperture L into the
cylinder E on the other will be closed, and vice
- versa, as shown in Fig. 3. A notch or recess,
e, is also cut in the upper side of the cock, of
- such a width and depth as that, whether the
cock is turned to close either the aperture L
or the aperture 1/, said recess shall be in regis-
ter with a small central vent-passage, f, pierced
outward therefrom through the upper division
D! of the commutator, and with one or other
of two secondary passages, g and g’, pierced
obliquely through said section from the cock
to the upper end of each cylinder It and 1Y/,
respectively, said notch e thus serving to es-
tablish communication between the central
outward vent or passage f and the upper end
of that cylinder, I or K/, which at the time 1s
in communication with the central opening in
the cock through the aperture Lor L/. A third
opening, n, is made from the hollow center of
the cock outwardly, of such width as that,
whether the cock be turned to uncover either
aperture L or I/, it shall always be In register
with & passage-way, N, extending below it
down through the lower division D* of the
commutator nearly to the bottom thereof, (see
Fig. 3,) where it communicates with a parallel,
central, eylindrical opening, H, in the lower
section. (See Iig.4.) To the lower end of this
cylindrical opening H the main air-supply pipe
A is connected, and communication between
said pipe A and the passage N, through H, 18
controlled by means of a valve, 4, Figs. 4 and
5, closing upward against an annular bearing
formed by an offset in the passage H, just be-
low the opening N thereinto, as shown m If1g. 4.

This valve is secured upon a rod, P, extending
thence upward through the cylinder H, and
outwardly through a bearing in a plug, &, clos-
ing the upper end of said passage. The lower
end of H is closed by a second plug, #?. Im-
mediately above the opening N the cylinder
H is contracted to form a long bearing -for a
plunger, B, formed or secured upon the rod
P to work closely therein. Between said
plunger and the upper plug . the cylindrical
aperture I is again enlarged intermediate the

‘two, and a second plunger, r,is secured on the
rod P,to partially close, by its downward niove-

ment, a vent, s, opening outwardly from the

cylinder H immediately below said perforated
plunger ». The passage-ways G and G” from
the cylinders E and E’ open, respectively, from
opposite sides into the cylinder H above the
plunger r, and said plunger is perforated longl-
tudinally to permit an escape of the air enter-
ing from said passages G and G’ outwardly
through the vent s when the plunger is ele-
vated sufficiently touncover said vent. A-stem,
t, projects outwardly from the face of the cock
M, as shown in Fig. 4, in a right line with the
projecting valve-rod P, and is encircled by the
lower end of a lever, Q, which turns freely
thercon, and whose upper end projects above
the commutator D, so as to be struck by a
slight arm arranged upon each locomotive upon
the railroad. The upper end of the valve-rod
P terminates in a yoke, which, when the rod
is elevated, closely encircles the lower end of
the lever Q, as shown in Fig. 5. The ends of
the yoke bear closely against ears or lugs ¢q g,
projecting from each side of the lever, so that
when the rod P and its yoke is elevated the
lever is thrown and sustained in an upright
position, as shown in Fig. 5, and when the
Jever is thrown over to one side or the other it
will bear down the rod P. Pins or lugs v ¢/
project from the face of the cock on either side
of the lever Q, in such position relative thereto
as that the lug on the side nearest the passage
L from the center of the cock into the side cyl-
inder I, which is closed, shall, when the lever
is upright, be in contact therewith, the other

Tuge being so far removed therefrom.as not to

come into contact until the cock has been so
far turned as to open the said closed passage,
and close that until then open. 3

With a commutator thus constructed and
its main supply-pipe A properly charged with
compressed air, the pressure of the air against
the valve ¢ will tend to keep it tightly closed,
(see Fig. 4,) and also to force up the rod P and
its yoke against the lugs ¢ q on the lever Q, so
as to maintain the latter in an upright posi-
tion, as shown in Fig. 5.  If, now, the lever
be struck by a train (passing, for instance, in
the direction of the arrow on said lever, ¥Fig.
5) and thrown into the position indicated by
the dotted lines, Fig. 5, the lever in its move-
ment will bear against the pin v/, projecting
from the cock M, and turn said cock so- as
to establish communication  through it be-
tween the air-supply passage N and the cyl-
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~inder E/,
’fa,neously, by the pressure of its Iug ¢’ upon
the corresponding side of the yoke, will force
down the rod P, and thereby open the valve ¢
and admit a volume of compressed air into
- the air-passage N, as indicated by the arrows
in Fig. 4. So soon as the lever Q is released
and the pressure of air in the passage N and
service-pipe B, connected therewith, is suffi-
clently great to elevate or throw eut the sig-
nals, this pressure exerted upon the plunger
p will force up the rod P, throw the lever
back to its upright posﬁ:mn, and close the
~valve 4. It will be observed, however, that
the return of the lever to its upright position
will not turn or move the cock M, and that
- the communications established through it
will consequently remain unchanged until the
lever is thrown in the opposite direction.
- Hence, if a second locomotive follow the first
in the same direction, and the lever 1s, there-
fore, thrown over in the same direction as be-
fere, the effect will only be to admit a second
charge of compressed air to follow the same
- course as that before admitted. The charge
of compressed air admitted to the common
supply -passage N, following the communica-

~ tion established through the cock M by means

of ‘the openings n and m’ therein, will pass
(see Fig. 3) into the lower end of the cylinder
ki, and thence through the open passage K/, to
the service- plpe B2, and operate to thmw up
‘all the -signals connected with said pipe, the
escape of the air from said pipe being pre-
vented by the automatic closing of the Valve

 E (see dotted lines in Fig. 3) in the commu-

tator at its opposite end. The primary eftect,
. therefore, of a movement of the lever Q in
- either direction is to throw up all the signals

1n front-of the commutator in that direction
as far as the pipe B? extends; but, simulta-
neously, the same movement effects a second
end, Vviz., 1t permlts all the signals connected
_Wlth the service-pipe over which the train has
passed before reaching the commutator fto
drop, by providing for the escape of the air
otherwise confined therein to sustain them.
This second end is accomplished by the pas-
sage of a portion of the compressed air ad-
mitted by the supply-passage N 1 the cock
M, up from said cock, through the channel ¢/,
‘into the upper end of the cylinder E, which
will force down the plunger I, as shown by
‘positive lines in Fig. 3, and thereby open the
valve a, and es: ebhsh 2 vent for the pipe B!
(connected with the signals which the train
has passed) through the cylinder E to pas-
sage (x, Fig. 3, and thence to the upper end of
cylinder H, (see Fig. 5,) and through the per-
forated plunger » to vent s. (See Iig.

This vent s, although not entirely closed by
the descent of the plunger r when the air-
~ supply valve ¢ is thrown open, 1s nevertheless |
- s0 far closed as that the air admitted to the

~ cylinder H to be exhausted, as described,
- through said vent, will bear temporaub upon

~ the upper side of the plunger p, and tend to

4.) |

el

as shown in Fig. 3, and simul- | keep the valve ¢ open 11111:11 1S pressme 1S re-

duced below that in the pipe N, when the rod
P, passing up, will wholly open 'the vent, and,
by permlttmn a full, free exhaust, insure the
prompt fall of the wnals along the pipe B!
thus exhausted. As the lever () 1s thus auto-
matically thrown up so soon as sufficient air
has entered the service-pipes to throw up the
signals, it is at once ready for operation,
either to throw a second charge of air to the
same signals, as described, or, if’ struck by a
train comlnn from the opposnte direction, to
reverse the eock and consequently admlt alr
to the pipe B! end permit an exhaust of air
from the pipe B>

An engine passing to or fro over the
road will thus surely cause a display of the
signals in advance by an admission of air to
the section signal-pipe, and as surely cause
those eheady dlsphyed, and which 1t has
passed by, to drop, by permitting an exhaust
of air from the section signal-pipe operating
them, the elgnals which are displayed in any
one section remaining so until the train has
passed the commutator and thrown up the si1g-
nals for the next section.

I claim as my invention—-

1. A continuous air-reservoir or supply-pipe,
A, laid along any portion of & line of railway,
in eembmetmn with a series of service-pipes,
B B, connected therewith by branch pipes W
W, so as to be antomatically charged with air
thereflom as required, for the purpose of dis-
playing o sounding a system of signals, sub-
stantially as herein set forth.

2. The cock M, constructed and operating
substantially as deeerlbed in combination with
the air-passages L, 1./, N, f; g, and ¢'.

3. The evhndueal Speee E, in combination
with the connected valve a and plunger I, and

the air-passages I, L, G, and g, suhs‘mntially
“as herein dE‘SOIled

4, The valve ¢, in combination with the air-
supply pipe A &nd passage N, the rod P, lever
Q, cock M, and plun ger p, Subemntlally as
herein described.

5. The lever Q and its lugs ¢q ¢q, 1n. combina-
tion with the coek M and its projecting pins
v ¥/, and with the forked end or yoke of the rod
P, subetantlally as herein described.

'6. Tn combination with the rod P, plunger
p, and cylinder H, the exhaust-aper ture 8, per-
forated plunger 7, "and air- passages G and Gl,
substantially as hel ein described.

7. The air-commutator D—a combination,
substantially as herein set forth, of the sev
eral devices enumerated in the four preceding
claims, to co-operate substantially as and for
the purpose herein set forth.

In testimony whereof I have signed myname
to this specification in the pr esence of two sub-
scribing witnesses,

WM. E. PRALL.

Witnesses ¢
A. RUPPERT,
Epit. I, BROWN,
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