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To all whom it may concern: of said semaphores, showing the pipe con-
3eit known thatI, CHARLESH. SHERWOOD, | nections between the cylinders, valves, and
of Utica, in the county of Oneida, in the State | pumps. Fig. 4is an enlarged side view of the
of New York, have invented new and useful | combined pump and relief-valve and show- 53
5 Improvements in Railroad Block-Signals, of | ing the track instrument which operates the
which the following, taken in connection with | pump. Fig. 5 represents a side elevation of
the accompanying drawings, is a full, clear, | a locomotive equipped with an air-brake sys-
and exact description. tem and showing the mechanism for auto-
This invention relates to the class of rail- | matically operating the same. Fig. 6 is an 6o
10 way block-signal systems in which the sema- | enlarged detail view of the inner side of the
phores are operated automatically by air- | weighted lever and catch, showing the lock-
pressure dervived from pumps operated by a | ing-pin. Fig. 7 is a detail view showing the
passing train or engine. annular plate secured to the piston-rod of the
The invention has special reference to the | pump and the lever of the track instrument, 65
15 systemshown and described in my Patent No. | which raises the same. ¥Fig. 8 is a perspec-
530,311, dated December 4, 1894, in which | tive view of the track instrument. Fig. 9 is
pumps are disposed along the track—one at | a side view of a combined semaphore and de-
each semaphore—and operated by suitable | railing-switeh. Fig. 10 is a plan view of said
track instruments, an air-cylinder at each | switeh. Fig.11is a detail view of the relief- ;o
20 semaphoreand relief-valve thereat, and pipes | valve, and Fig. 12 is a side view of sections
connecting said pumps, eylinders, and valves, | of the main and switeh rails.
by which arrangement the semaphore-arm is Similar letters and numerals of reference
made to move to indicate ‘“safety” or ‘““dan- | indicate corresponding parts.
ger.” A represents the railway-track along which 75
25  The object of my present invention is to | are disposed in the usual manner the sema-
produce a more complete and reliable work- | phore posts or poles A’ A’, forming the blocks.
ing system, and at the same time simple in | At each or near each semaphore is located the
construction and efficient in its operation; | combined pump 4 and relief-valve 3, and on
and to that end the invention consists, essen- | each post are secured a locking air-cylinder C 8o
30 tially,in providing a pump at each semaphore | and an unlocking air-cylinder D, having their
to be operated by a suitable track instrument, | piston-rods » and % approximately axially in
a relief-valve operated by said pump, a lock- | line. On the upper end of the piston-rod &
ing air-eylinder and an unlocking air-cylin- | is secured a vertically-slotted post [, in which
der at each semaphore, a locking mechanism | slot slides a catch m, pivoted to the post A’, 83
35 between the piston-rods of said cylinders, a | which catch is held in its normal position by
relief-valve and relief-cylinder near the un- | a spring m'.
locking-eylinder, and pipes connecting all of On the lower end of the piston-rod % is
said cylinders, valves, and pumps; and the | hung an oscillatory arm 7/, to which is piv-
invention also consists in the detail construc- | otally connected one end of a weighted lever go
40 tion of the combined pump and relief-valve | 4, fulcrumed on a bracket or support ¢/, se-
and in other details, all as hereinafter more | cured to the post A’, which end of the lever
fully described. is provided with a locking-pin 7, adapted to
In the annexed drawings, Figure 1is a side | engage the aforesaid catchm. From the op-
view of a semaphore embodying my improve- | posite end portion of thelever and extending g5
45 ments, showing the semaphore-arm set to in- | upward to the corresponding end portion of
dicate “danger” and mechanism combined | the semaphore-arm B is a rod o.
therewith to automatically operate the air- From the pump 4 at each semaphore ex-
brakes of a locomotive or train. Fig. 2 is a | tends a pipe @, which connects with the pipe
similar view of a portion of the semaphore, | ¢,leading to the pipe ¢’ atthe next semaphore 100
so showing the semaphore-arm set to indicate | to the rear, which énters the top of the cylin-
“safety.” Tig. 3 is aside view of a plurality | der C thereat, and extending from the pipe ¢
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to the relief-valve 3 at the pump to the rear
is a pipe V', and from said pipe ¢ at each sema-
phore to bottom of the adjacent cylinder D
extends a pipe b.

Direetly below the cylinder D the pipe b is
provided with a relief-valve d, having its
stem ¢ extending downward, and from the
pipe « extends upward a short pipe g, on the
end of which is supported a relief-cylinder 7,
having its piston-rod f' axially in line with
the valve-stem e.

The combined pump £ and relief-valve 3 is
constructed as follows: To the bottom of the
pump are secured ears 10, to which is loosely
pivoted a finger 11, and directly helow said
finger is the relief-valve, having its stem 9in
line with the outer end portion of said finger.
In the nupward movement of the pump-piston
the annular plate 8, secured to the lower end
of the piston-rod 13, pushes up the inner end
of the finger 11, whereby the outer end of said
finger pushes down the stem 9 of the valve 8
to relieve the pressure in the adjacent ¢ylin-
der C, as herveinafter more fully explained.
The upward movement of the annular plate
8 is produced by means of the track instru-
ment, consisting of the lever 5 beneath said
plate, a rock-shaft 6, extending to the railway
track, andan arm 7, secured to the outerend
of said shaft and in such a position in rela-
tion to the track as to be depressed by the
wheels of a passing train.

I preferably provide the arm 7 with a shoe

'S, secured thereon by meansof bolts S’ §', for

the purpose of affording safety to a train
passing in ease the arm becomes caught in
its upright position and fails to operate, in
which case the shoe would be knocked off by
the breaking of the bolts shown in Figs. 4and
8 of the drawings. Said arm operates only
in one direction, and is held in its normal po-
sition by means of a spring 1, secured at one
end to the pump 4 and at the opposite end to
a collar 12, secured to the rock-shaft 6.

The operation of myimproved system is as
follows: When a train approaches a sema-
phore and the block ahead of the same is
clear, the semaphore-arm B is held down to
indicate “safety” by the rod o, lever: having
the pin j on innerend, the catch m engaging
said pin and held inengagement by the spring
m', which mechanism is shown in Fig. 1 of
the drawings.

In order to more clearly explain the opera-
tion of my improved system, I will refer to
the semaphores as Nos. Tand 2. As a train
passes semaphore No. 1 with its arm B set to
““safety,” the wheels of said train continu-
ally depress the arm 7, which turns the rock-
shaft G, thereby throwing up the lever 5, se-
cured to the inner end of said shaft, which
lever bears against the under side of the an-
nular plate 8 and by its upward movement
pushes up said plate, carrying with it the pis-
ton-rod 13 of the pump 4, whereby the air is
forced through the pipes ¢ and D into the
bottom of the cylinder D, pushing up its pis-

559,054

ton-rod % with the slotted post!, which raises
the eatch m and releases the pin j on the le-
ver 4. In the upward movement of the an-
nular plate 8 it strikes the under side of the
inner end of the finger 11, thereby throwing
down the outer end, which pushes down the
stem 9 of the relief-valve 3 and opens the
same, thereby releasing thereat the air from
the top of the eylinder C through pipes ¢’ and
U'. By releasing the air from the top of the
cylinder C the weighted end of the lever 4 is
allowed to drop by gravity by the piston-rod
I of said eylinder being allowed to ascend,
the piston-rod and saidlever being connected,
as aforesaid, by the oscillatory arm- 7/. In
this downward movement of the weighted end
of the lever 7 the corresponding end of the
semaphore-arm B is drawn down by means of
the rod o, thereby throwing the outer end of
said arm up to indicate ‘‘danger,” as shown
in Fig. 1 of the drawirgs. As the trainpasses
semaphore No. 2, set at ““safety,” the wheels
of the train depress the track instrument
thereat, which operates pump No. 2 in the
manner before daseribed. Dy the operation
of this pump, the air is forced through pipes
a and D into the bottom of the eylinder D at
No. 2, forcing up its piston and piston-rod k&
and thereby releasing the cateh m, releasing
the weighted lever ¢, as at semaphore No. 1.
The air is also forced from pipe « through
pipe ¢ back and through pipe ¢’ at No.1 into
the top of eylinder C thereat, thereby foreing
down its piston and piston-rod 7: and by means
of the oscillatory arm 7' throwing up the
weighted end of the lever ¢ and by means of
the rod o throwing down the semaphore-arm
B to indicate ‘“‘safety.”

In proximity to the relief-valve d in the
pipe b the pipe « is provided with a short pipe
g, which extends upward, upon the end of
which is provided a relief-cylinder f, having
its piston-rod f’ axially in line with the valve-
stem e. When the air is foreed through the
pipe. ¢ to the top of the cylinder C, as afore-
said, it is thereby forced through the pipe ¢
into the bottom of the eylinder f, thereby
foreing upits piston and piston-rod f', which
pushes up the valve-stem e, opening the re-
lief-valve d, which allows the air to escape
from the pipe b and bottomn of the cylinder D,
thereby allowing its piston-rod to drop with
its slotted post [, which allows the cateh m to
return to its normal position in order to cn-
gage to pin j on the lever 7 in its descent, as
aforesaid. The pipe gis preferably provided
with a pop-valve ¢’ to relieve any excess pres-
sure there may be.

By the operation of the pump No. 2 the re-
lief-valve 5 thereat is operated, asin No. 1, to
relieve the top of the adjacent cylinder C, in
order to allow ifs piston-rod to rise and by

means of the oscillatory arm 7/, weighted le-.

ver ¢, aud rod o set the semaphore-arm B to
‘“danger.”

The same arrangement of eylinders, pipes,
valves, and mechanism is provided at sema-
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phores Nos. 3, 4, 5, and so on, of the railway.
Consequently the same action will take place
throughout the entire system at each sema-
phore as a train passes.

It will bethusobserved that the semaphore-
arm at No. 1 will remain at ‘“danger” until
the train passes pump No. 2, &e.

When the semaphore-arm Bissetat <“dan-
ger,” it indicates that there is a train in the
block ahead, and to prevent a train from run-
ning onto said block, and possibly an aceident,
I provide a novel means for automatically op-
erating the air-brakes of a passing train or
locomotive at each semaphore, which consists
of the following mechanism: T'o within a suit-
able distance of the track and extending to-
ward the semaphore is a rock-shaft p, having
alever g secured on its outer end and an arm
» on its inner end. Extending upward from
said arm and connected to the weighted lever
7 is a rod n. When the semaphore-arm B i3
set at “danger,” the lever 7 forces down the
rod n, which turns down the arm 7, thereby
rocking the shaft p and throwing the lever ¢
up to a vertical position and against a stop
s, as shown in Fig. 1 of the drawings. Atthe
rightside of alocomotive, near the pilot there-
of, and extending down from the main train-
line 13 of air-pipe is a pipe 14, having a re-
lief-valve 15 on its lower end provided with
a horizontal arm 16. Said arm is placed in
such a position as to strike the lever ¢ in its
vertical position to open said valve andrelieve
the air retained in the train-line 13, thereby
causing an action between the aunxiliary res-
ervoir 17 and brake-cylinder 18, whereby the
brakes are set, thereby stopping the train.

In some cases I prefer to employ a derail-
ing-switch at the semaphore in place of the
brake-operating device, as shown in Fig. 10
of the drawings, which switch is constructed
as follows: Near the main-track rails 22 are
provided derailing-switeh rails 23, pivoted at
one end and having their free ends formed so
as to lie on top of the main-track rail and
said ends and intermediate portions thereof
connected by cross-bars 24 24, said bars pass-
ing through longitudinal slots formed in the
inside main-track rail 22. The end cross-
bar 24 extends beyond the inside switch-rail
23 and has pivoted to the end thereat an arm
25, connected at its opposite end to one of
the arms 26 of a bell-crank lever 51. To the
other arm of said lever is pivoted the lower
end of the rod m, extending to the sema-
phore mechanism, as shown in Fig. 10 of the
drawings. By this mechanism the switch-
rails are caused to lie on the main-track rails
when the semaphore-arm B is set to *“dan-
ger,” whereby the passing train is derailed to
prevent collision with the train in the block
ahead.

What I claim as my invention is—

1. In a railroad block-signal system, the
combination of the semaphores each provided
with a locking air-cylinder and an unlocking
air-cylinder, a track instrument at or near

each semaphore to be actuated by the passing
train, an air-pump at each semaphore and
operated by said track instrument, air-con-
ducting pipes extending from each pump to
the adjacent unlocking-cylinder and to the
locking-cylinder at the next semaphore to the
rear, a relief-valve operated by each pump
and communiecating with the adjacent lock-
ing-cylinder, and suitable mechanism be-
tween the piston-rods of said cylinders as de-
seribed and shown.

2. In a railroad block-signal system, the

combination of the semaphores,each provided

with a locking air-cylinder and an unlocking
air-cylinder, a track instrument at or near
each semaphore to be actuated by the passing
train, an air-pump at each track instrument
and operated thereby, air-conducting pipes
extending from each pump to the adjacent
unlocking-cylinder and to the locking-eylin-
der at the next semaphore to the rear, a re-
lief-valve operated by each pump and com-
municating with the adjacent locking-cylin-
der, a relief-valve communicating with the
unlocking-eylinder and a relief-cylinder hav-
ing its piston-rod axially in line with the
stem of said valve and communicating with
the pipe leading to the adjacent locking-cyl-
inder and suitable mechanism between the
piston-rods of said eylindersas described and
shown.

3. In a railroad block-signal system, the
semaphores each provided with a locking air-
cylinder and an unlocking air-cylinder ar-
ranged in a vertical position and having their
piston-rods approximately axially in line, a
pump at each semaphore operated by a pass-
ing train, a relief-valve operated by said
pump, suitable connections between the pis-
ton-rod of the locking-cylinder and sema-
phore-arm, a catch operated by the unlocking-
cylinder, a suitable pipe connection between
the eylinders, pumps and relief-valves, all
combined to operate as described.

4. In a railroad block-signal system, the
combination of the semaphoreseach provided
with a locking air-cylinder arranged with its
piston-rod extending downward, a weighted
lever pivoted to the semaphore-post, suitable
connections between said piston-rod and
lever, an unlocking air-cylinder below the
aforesaid cylinder and arranged with its pis-
ton-rod extending upward, a catch operated
by the latter piston-rod, a pump at each
semaphore, a track instrument operating
each pump and actuated by a passing train,
a relief-valve operated by each pump and
pipe connecting said cylinders, pumps and
valves as described and shown.

5. In a railroad block-signal system, the
combination with the semaphore-post A’ of
the locking air-cylinder C secured thereon
with its piston-rod % extending downward,
an oscillatory arm 7' hung from said piston-
rod, a weighted lever ¢ provided with a lock-
ing-pin j fulerumed on a bracket or support
7' secured to the post A’ and having its inner
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end pivoted to the lower end of the arm 7/, a
rod o extending from the outer end of said
lever to the corresponding end of the sema-
phore-arm B, an unlocking air-cylinder D se-
cured to the semaphore-post below the afore-
said cylinder C and having its piston-rod k&
extending upward, a vertically-slotted post 7
secured on the end of the piston-rod k,a catch
m pivoted to the semaphore-post A’ and op-
erated by the post [ and moving in the slot
thereof and adapted to engage the aforesaid
pin 7 holding said catch down in its normal
position, a pump 4located at each semaphore,
having its piston-rod 13 provided on itslower
end with an annular plate 8 and operated
by the lever 5 beneath the same secured to
the inner end of the rock-shaft 6 moved by
the arm 7 secured to the outer end of said
shaft and operated by the passing train, a
relief-valve 3 having its stem 9 extending up-
ward, a finger 11 pivoted to the pump 4 and
operated by the annular plate 8 to push down
the valve-stem 9 for the purpose deseribed,
pipes conneeting each pump with the adja-
cent unlocking-cylinder D and lecking-eylin-
der C at the next semaphore to the rear, and
a pipe connecting each relief-valve 3 with the
pipes leading to the adjacent locking-cylin-
der C, a pipe ¢ extending from the pipe
and provided on its end with a relief-cylin-
der f having its piston-rod f’ extending up-
ward, a relief-valve d provided in the pipe b
leading to the lower end of cylinder D and
having its stem axially in line with the piston-
rod /' and a pop-valve ¢’ in the pipe g as de-
scribed and shown.

6. In a railroad block-signal system, the
combination of a locking-cylinder and an un-
locking air-cylinder located at each sema-
phore, suitable connections between their
piston-rods and the semaphore-arm, said pis-
ton-rods being operated by air-pressure to set

said arm to indicate ‘‘danger” or “safety” |

as set forth and shown.

7. The combination with an air-pump op-
erated by a track instrument actuated by a
passing train, of a relief-valve operated by
said pump for the purpose set forth.

8. The combination with the pump 4 hav-

ing an annular plate 8 secured to the lower
end of its piston-rod 13 of a rock-shaft 6 ex-
tending from the railroad-track to the pump

5o

and having a lever 5 secured to its inner end

bearing against the under side of said plate,
an arm 7 secured to the opposite end of said
shaft and in such position in relation to the
track as to be depressed by the wheels of a
passing train, a spring 1 secured at one end
to a collar 12 secured to said shaft and at the
opposite end to the pump tohold said armin
its mormal position, a relief-valve 3 at said
pump having the stem 9 in a vertical posi-
tion, a finger 11 pivoted to said pump and
actuated by the unpward movement of the
plate 8 to depress said valve-stem for the pur-
pose described and shown.

9. Thecombination of the rock-shaft 6 pro-
vided with the' arm 7 on one end to be oper-
ated by the passing train or engine, and a le-

ver 5 on the opposite end of said shaft, an

air-pump 4 operated by said lever and a re-
lief-valve 3 operated by said pump as de-

- seribed and shown.

10. In a railroad block-signal system the
combination with a locking air-cylinder and
an unlocking air-cylinder located at cach

 semaphore, suitable mechanism connecting

their piston-rods and the semaphore-arm,
said piston-rods being operated by air-pres-

_sure to set said arm to indicate ‘‘danger” or

“gsafety,” of mechanism for automatically op-
erating the air-brakesof a train or locomotive,
consisting of a rock-shaft p, a lever ¢ on the
one end thereof in a vertical position when the
semaphore-arm indicates *‘danger,” to come
in contact with an arm at the pilot of the
locomotive to operate a relief-valve 15 to re-
lieve the air from the main-train line of pipe
13 and suitable connections between the rock-
shaft p and the semaphore mechanism as de-
seribed and shown.

In testimony whereof I have hercunto
signed my name this Ist day of April, 1895.

CIHARLES H. SHERWOOD.
Witnesses:
J. J. Laass,
A. M. BENEDICT.
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