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UNITED STATES

Patented July 4, 1905,

PateENnT OFFICE.

MARCUS D. MOORE. OF WAVELAND, INDIANA, ASSIGNOR OF TWO-FIFTHS

TO JOHN W. GILLAND, OF WAVELAND, INDIANA.

PNEUMATIC RAILWAY-SIGNAL.

SPECIFICATION forming part of Letters Patent No. 793,675, dated July 4, 1905.
Application filed August 27, 1904. Serial No. 222,420,

To all whom it may concer:

Be it known that I, Marcus D. Moorz, a
citizen of the United States, residing at Wave-
land, in the county of Montgomery and State
¢ of Indiana, have invented new and useful Im-
provements in Pneumatic Railway-Signals, of
which the following is a specification.

This invention relates to pneumatic raillway
signaling apparatus.

The object of the invention i1s to 1mprove
the signaling apparatus set forth in United
States Patent No. 714,595, granted to me No-

10

vember 25, 1902, so as to adapt said appara-

tus to operate two independent signals instead
15 of one.

- With the foregoing and other minor objects

in view, which will appear as the description

proceerds, the invention resides in the con-

struction and arrangements of parts, which
20 will be more fully hereinafter set forth.

In thedrawings, Figure 11sa diagrammatic
view in perspective of a section of a railway
equipped with the improved signaling appa-
ratus. Fig. 2 is a side elevation of a signal-

25 stand embodying the features of the 1nven-
tion, showing the semaphore-operating mech-
anism. Fig. 3 1s a longitudinal vertical sec-
tion through the stand shown by Kig. 2. Hig.
4 is a horizontal section on the line 4 4, Kig.

30 2. TFig. 5 is a horizontal section on the line
55,Fig.2,showing the cylinders for the pistons
and codperating lever mechanism in top plan
view. FKig. 6 is an elevation of a part of the
controlling mechanism looking at the same 1n

35 a plane at an angle to the similar mechanism,
as shown by Fig. 2. Fig. 7is atop plan view

of a controller connected to the semaphore

devices. Fig. 8 is a bottom plan view of the
controller. Fig. 9 1s a top plan view of a
40 locking-head for a part of the semaphore de-
vices. Fig. 10 is a bottom plan view of the
head shown by Fig. 9. Fig. 11 is a detail
perspective view of one of the arms codper-
atinge with the locking-head. Fig. 12 1s a lon-
45 oitudinal section on the line 12 12, Fig. 1, on
an enlarged seale. Fig. 13 1s a detail view of
the mechanism for operating the trip-lever.
Similar numerals of reference are employed

" to indicate corresponding parts in the several

VIeWs. |

The improved mechanism, which will be
hereinafter specifically sct forth, contemplates
the impartation of a rotary motion to a sema-
phore or signal pole or staff and also to aux-
iliary semaphore mechanism, so that signals
or semaphores supported by the pole or staft
will be disposed in required position to indi-
cate danger or safety in accordance with the
location of a train or engine in different por-
tions of a bloek. While it is preferred to use

semaphores, it will be understood that any

other mechanism may be utilized to serve the

object of the invention; but by preference a
semaphore is illustrated in the accompanying
drawings. At night lights of different colors.

may be displaved in various positions by the
sionaling mechanism, and such changes may
be made in the signaling devices controlled
by the improved mechanism as to adapt the
latter to the requirements of different railroad

systems.

The numeral 1 designates a line of railway
to which the signaling apparatus is applied.
At proper distances in the track at the ter-
minals of each block-section and extending in
succession as may be required track -lever
mechanisms 2 are arranged and all of such
mechanisms are of similar construection and
each comprises a box or housing 3, preferably
rectangular in contour and of such dimensions
as may be requisite to serve the purpose and
provide room for the mechanism mounted
therein. A pipe connectlon 5 projects into
the outer end of the box 3 and has a valve 6

with a stem-operating arm or extension 7, to

which is movably attached one end of a link-
rod 8, projecting upward through the casing,
surrounded by a coil-spring 9. The opposite
end of said rod 8is pivotally connected to the
meeting ends of track-levers 1011, which are
mounted adjacent to the track and are adapted
to be depressed by a car-wheel. The coil-

spring 9 holds the track-levers normally ele-
vated and the valve 6 normally closed. Asa
car-wheel strikes the track-levers the valve1s

opened.
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The pipes 5 connect with a supply or dis-

tributing line of pipe or with a suitable con-

duit 15, arranged adjacent to the railway, as
clearly qhown bv I‘w' 1, and connecting with

the distributing plpe or conduit 15 1s a sup-
ply branch 16, running to and connecting with
a, compre‘ssed air tank or plant 17 within an
inclosure 18. The valves 6 intersect the pipes

5and tubular signal-stand connections 19, run-
ning in opposite directions from the boxes or
inclosures to signal-stands 20, where certain
mechanism is located and operative by pneu-
matic pressure to setsignals held by the stands
in different positions, as will be more fully
hereinafter explained. The signal-stands 20
are located at regular intervals along the
length of the railway to designate blocks or

sections and the signal deviees held thereby

are controlled in their operation solely by the
actuation of the track-rail levers herctofore
set forth and ear-wheels engaging said levers.
The distributing pipe or conduit 15 will have
a uniform pressure established therein
throughout the entire length thercof and the
alr therefrom will be economically used by
the release means consisting of the track-le-
vers controlling the valves 6 in view of the
automatic closing operation of said levers
when the car-wheels have passed the same.
Each signal-stand 20 includes the same or-
ganization of elementsand isarranged to have
the signals thereof actuated by trains or cars
moving In opposite directions toward the
same.

cludes opposite cvlmders 21, supported on

- suitable beds or bases 22, the pipes 19 from

40
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the boxes 3 connecting with the outer ends of
the said cylinders. The cylinders 21 have
pistons 23 mounted therein, one in each, and
projecting inwardly from each piston through

the inner head of its eylinder is a piston-rod

24, surrounded by a spring 25, bearing at its
opposite terminals respectively against the
piston and the inner end or head of the cylin-
der.
their rods to return to normal position within
the eylinders when the air-pressure is shut off
fromthesaid cylinders. It will be understood
that a certain air-pressure will be required to
operate the pistons and mechanism which they

actuate, and to compensate for excess of such

determined pressure each cylinder has a vent-
valve 26 near its outer end provided with an
adjustable plug or similar device 27 to con-
trol the opening through the valve and regu-
late the amount of air allowed to escape there-
through. By this means a relief is provided
to prevent 1injury to the mechanism directly
operating the signals. The vent-valve 26 in

connection with each cylinder also allows the |
alr to escape behind the piston when the air-
pressure 1s cub off from the cylinder atter the
signals have been set in order to always have
the signal-operating mechanism in position

formed with alooped terminal 36.

Kach signal - stand organization ‘in-

The springs 25 cause the pistons and
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for subsequent actuation without requiring
manual adjustment or resetting. ,
KExtending inwardly from each plston—r'od
24 18 an actuating-arm 28, slidable through
an eye 29 on the upper end of a standard 30,

the inner free end of the arm 28 being curved

laterally, as at 31, and the similar ends of

both arms curved 1n reverse directions, as
clearly shown by Fig. 4. Extending from
the outer terminal of each arm 28 is an aux-
iliary or branch arm 32, having a depending
right-angular member 33 and a lower hori-
zontal member 34. A wiper or pressure ex-
tension 35 1s secured to the member 33 and

70

75

projects outwardly at an angle to the latter

in direction reverse to the member 34 and 1s
The outer
end of the arm 28 i1s movably connected to the
inner terminal of the piston-rod 24, so that

said arm, as well as the auxiliary carried there-
by, may have a slight lateral movement, and

after the arm operates to perform 1its fune-
tion 1n relation to the mechanism which will

be hereinafter explained 1t 1s restored to-
normal position by a spring 37, secured to
the piston-rod and engaging the said arm.
The opposing ends of the arms 28 movably

extend over a controller or actuating -disk

- 38, having a surrounding upstanding flange

39 and provided with a horizontally-disposed
actuating-disk 40, provided with four convex
oulde edoes 41 at the periphery, terminating
successively 1n seats 42 to recetve the ends of
the arms 28. The controller 38 has a central
depending collar 43, which is secured to the
lower terminal of an elongated sleeve 44, sur-
rounding a rotatable staff 45, which projects

above the upper end of the sleeve and also

below the controller, and 1s mounted in a base
socket or step 46. The sleeve 44 and staff 45
are surrounded partially by a supporting-in-
closure 47, having a band 48 attached to the
intermediate point thereof, and provided with

cars 49 to receive the upper ends of brace-

rods 50, which are connected at their lower
encds at different points on the support for
the signal-stand mechanism to maintain the
signal devices 1n upright position. On the
upper end of thestaff 45 is a four-bladed sema-
phore 51, having the blades thereof differently
colored 1n accordance with any desired signal
system. - In lieu of the four-bladed semaphore
it will be understood that a like device, having
a less number of blades, may be used, and in
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some instances lights may be employed in

connection with the blades or replace the lat-
ter. On the upper end of the sleeve 44 a
bevel-pinion 52.1s secured, and on the upper
end of the inclosure 47 the one terminal of a
bracket 53 1s attached and provided with up-
wardly-projecting arms 54, forming bearing
means for the spindle or stem 55 of a single
semaphore-blade 56, serving as an auxiliary
signal means suitable for use at railway-cross-
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ings. The inner end of the spindle or stem
55 has a bevel-gear 57 secured thereon and
held in continual mesh with the bevel-gear 52.

1t will be seen from the foregoing that the
two semaphore-signal devices are arranged to
have independent movement, and the actua-
tion of the controller 38 will result 1n an op-
eration of the semaphore-blade 56 and turn
the latter either from a horizontal to a verti-
cal position, or vice versa. Depending from
the bottom of the controller 38 are inner lock-
teeth 58 and outer stop-teeth 59 in concentric
relation, the angular engaging terminals of
the said teeth being in reverse position and

both havine lower downwardly - inclined

edges, as clearly shown by Fig. 2. Thestop-
teeth 59 are engaged by the inturned end 60

of a limiting-lever 61, fulcrumed at an inter-

mediate point in the upper end of an upright
62 and having a weight 63 attached to the
outer end, which normally holds said inner
end of the lever closely against the under side
of the bottom of the controller. The tunc-
tion of this limiting-lever is to prevent the
controller from turning backward, so that
the signal devices will remain in proper po-
sition, a suitable device, hereinafter de-
seribed, engaging the teeth 58 and prevent-
ing accidental forward rotation of the con-
troller.

Near each auxiliary arm 32 is a standard
64, in the upper end of which the interme-
diate portion of a trip-lever 65 is pivotally
held and has its outer end provided with a
trip-head 66, with a rear lateral extension 67,
on which the looped end 36 of the pressure
extension 35 has normal bearing. The up-
per surface of the trip-head 66 1s of such con-
tour that when the looped terminal or end 36
moves thereover the outer extremity of the
lever 65 will be depressed and the 1nner ex-
tremity of said lever elevated. This depres-
sion will be effective until the looped termi-
nal 86 slips off the inner end of the head 66,
and at such time the function for which the
trip-lever 65 has been devised will have been
performed, and the looped terminal 36 then
passes below and under the head 66, through
a oroove 68, back to the extension or projec-
tion 67, the sald rearward movement of the
terminal 36 taking place when the piston-
rod and piston, which has been set in mo-
tion, retracts after the air-pressure has been
cub off. The inner extremity 69 of the lever
65 is deflected outwardly and then longitudi-
nally, the inner end of one lever extending
over and contacting with the other under the
outer extremity 70 of a transversely-extend-
ing catch 71, fulerumed at an intermediate
point in the upper end of a standard 72, the
outer end 70 of the catch having a weight 73
secured thereto and normally holding the 1n-
ner opposing ends of the levers 65 1n de-
pressed condition to elevate the heads 66 at
the outer ends of said levers. The catch 71

tuating-head 77, fixed on the staf

‘the head 77.

3.

has an upwardly-extending locking-arm 74,

with an angular terminal 75, to engage the
teeth 58, and is also provided with a horizontal
locking-arm 76, which extends under an ac-
taff 45 below
the collar 43 of the controller 38, and termi-
nally cooperates with and enters into locking
engagement with relation to teeth 78, depend-
ing from the said head. The head 77 con-
trols the operation of the staff 45 and must be
released approximately simultaneously with
the release of the controller 38, and 1t will be
seep that when either of the trip-heads 66 1s
depressed and the inner extremity of the le-
ver 65 connected thereto is raised the catch
will be raised at its outer extremity and the
terminals of the arms 74 and 76, adjacent to
the teeth 58 and 78, lowered to clear such
teeth and permit the rotation or actuation of
the controller 38 and the head 77, 1t being un-
derstood that as the controller 38 rotates the.
lever 61 will be depressed by the inclined
sides of the teeth 59. The head 77 1s prefer-
ably of the form shown by Figs. 5, 9, and
10 and has stops or peripheral projections 79
adijacent to the straight edge 80 thereot and
at a central point in a plane at right angles to
said straiocht edge. A pair of arms 81 have
their inner ends loosely held on the stafi 45
between the collar 43 of the controller and
The outer end of each arm 1s
attached to the inner terminal of a link 82,
pivotally connected at its outer end to the
member 34 of the auxiliary arm 42, so that
each arm 81 will be simultaneously operated
with the movements of the arms 28 and 32.
The arms 81 each have a depending projec-
tion or contact-finger 83 to engage the stops
or projections 79 of the head 77, the said
arms 81 being normally arranged, as shown
by Fig. 5. | |
From the foregoing it will be seen that the
controller 38 and head 77 will be released for
movement just prior to the forceful contact
of the cnd of either arm 28 with the adjacent
seat 42 of the disk 40 of said controller and.
before the contact projection 83 on one of the
arms S1 is brought into engagement with the
adjacent stop 79 of the head 77. After the
head 77 and controller 38 have been recleased
the signal devices will be set. |
It will be understood that any suitable sys-
tem of signals may be used, as the present 1n-
vention relates only to the means of actuating
the signals and not to the signals themselves.
One of the signals of the present device 1s
used, preferably, at railway-crossings to no-
tify foot-passengers that a train 1s approach-
ing, and the other signal is for the use of
trainmen. | o - | |
In Fig. 2 a system of piping 85 has been

shown in a conventional manner as connect-
ing with each of the pistons 23 and with any

suitable form of whistle 86. It will be under-.

stood that as cither one or the other of the
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pistons in the cylinders 21 is actuated the air
compressed therein will escape through the
piping 85 and will sound the whistle 86. This
mechanism will be found convenient for use
at railway-crossings.

The operation of the improved signaling
apparatus will be apparent from the forego-
ing description in connection with the draw-
ings. It will beapparent that when the wheel
of a passing train strikes the track-levers 10
11 the pneumatic valve 7 will be opened au-
tomatically to permit the entrance of pneu-
matic pressure to one of the cylinders 21, thus
actuating the piston therein. The movement
of the piston through the actuating-arm 28
will impart to the controller 38 a one-quarier
revolution, thus turning the semaphore 56
from a vertical to a hom/ontal position, or
vice versa. Through the auxiliary arm 32
and mechanism connected therewith the trip-
lever 65 will be operated to move the catch
70 out of engagement with the teeth of the
controller 38 and the head 77. The links 81
and 82, connected with said auxiliary arm 382,

will impart to the head 77 a partial turning

movement to change the semaphore 51 from
one position to another. By reason of the
fact that independent links 81 and 82 are em-
ployed for connecting the auxiliary arm of
each piston with the head 77 the operation of
one piston will not affect-or interfere with the

operation of the other.

The object of the trip-lever 65 and the
mechanism connected therewith is to permit
the actuation of the signals at the proper time
and to hold said signals in proper position
when they are not being actuated.

Changes in the precise embodiment of in-
vention illustrated and described may be made
within the scope of the following claims
without departing from the spirit of the in-
vention or sacrificing any of its advantages.

Having thus desc:ribed the invention, what
is claimed as new is—

1. Ina railwaysignaling ‘lp‘[)‘LI“LtUS, a pneu- |

matic system, a cylmder connected therewith
and having a piston, means controlled by a
train for actuating the piston, a rotary staff,
arotary sleeve surrounding the staff, signaling
means operated by the staff, independentsig-
naling meansoperated by thesleeve, and mech-
anism connected with the piston for operating

the staff and sleeve.
2. Inarailwaysignalingapparatus, a pneu-

matic system, a cylinder connected therewith

~and having a piston, means controlled by a

60

train for actuating the piston, a rotary staff,
a head upon the staff, said head having teeth
thereon, a sleeve surrounding the staff, a con-
troller upon the sleeve, said controller having
two sets of teeth thereon, a limiting-lever
adapted to engage one set of teeth on the con-

troller, a catch having an arm adapted to en-

oaoe the other set of teeth on the controller

793,670

head, a trip-lever codperating with said cateh,

an auxiliary arm upon the piston having an
extension codperating with the trip-lever, a
link connection between said auxiliary arm
and said head, and an actuating-arm upon said
piston ad apted to contact with said controller.

3. In a railway signaling apparatus, a plu-
mllty of cylinders havmfr pistons, a rotary
staff having signaling means connected there-
with, a rotary sleeve surrounding the staff
and having signaling means connected there-
with, a controller upon the sleeve, said con-
troller having two sets of teeth thereon, ahead
upon the staff, said head having teeth and
stops fhereon, a plurality of links pivotally
mounted upon the staff and each having a con-
tact-finger to engage the stops or projections
of the head, a limiting-lever adapted to engage
one set of teeth upon the controller, a catch
having an arm adapted to engage the other
set of teeth upon the controller, and an arm
acdapted to engage the teeth upon the head, a
plurality of trip-levers codperating with the
catch, mechanism connected with one of the
pistons and adapted to actuate one of the trip-
levers, mechanism connected with the other
piston and adapted to actuate the other trip-
lever, mechanism connecting each piston with
one of the links, and mechanism upon each of
the pistons to actuate the controller.

4. Inarailwaysignaling apparatus, a pneu-
matic system, a cylinder connected therewith
and having a piston, a vent-valve connected
with the cvlmder means controlled by a train
for actuating the piston, and means operated
by the piston for actuating a plurality of in-
dependent signals. -

5. Ina railway signaling apparatus, a pneu-
maticsystem, avalve connected to said system,
a plurality of track-levers for actuating said
valve, a cylinder connected with said system
and having a piston, a vent-valve connected
with saild cylinder, and an actuating-arm and
an auxiliary arm pivotally connected with
sald piston, a spring upon the piston contact-
ing with the actuating-arm, a trip-lever hav-

ing a trip-head formed with a groove, a pres-.

sure extension connected with the auxihary
arm and adapted to move over the trip-head
and return through the groove, a catch coop-
eratively related to the trip-lever, said catch
having a pair of arms, a rotary staff, a head on
sald staff havingstops or projectionsand teeth
adapted to be engaged by one of the arms of
sald catch, a sleeve surrounding the staff, a
controller upon the sleeve adapted to be oper-
ated by said actuating - arm, said controller
having two sets of teeth, one set of said teeth
being engaged by the other arm of said catch,
a limiting-lever adapted to cooperate with the

other set of teeth on said controller, signal-
signaling
means connected with said sleeve, a link ptv-

otally connected with said staff and having a
and a second arm to engage the teeth on the | contact-fi

ing means connected with said staff,

nger adapted to engage the stopsor
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projectionson said head, and mechanism con-

necting said link with said auxiliary arm.

6. Ina railwav signaling apparatus, a pneu-
matic system, a cylinder connected therewith
and having a piston, means for actuating the
piston, a signal-staff, a signal operated by said
statl, asleeve surrounding said staff, a signal
operated by said sleeve, and means controlled
by the piston for actuating said staff and the
sleeve. -

7. Ina railway signaling apparatus, a pneu-
matic system, aplurality of signaling devices,

a pair of eylinderslocated upon opposite sides

of said signaling devices, a piston in each of
said cylinders, mechanism connecting each ot
said pistons with said signaling devices, and
means for actuating sald pistons.
Intestimony whereof I affix my signature in
presence of two witnesses. o

MARCUS D. MOORE.

Witnesses:
IE. N. MYERS,
Ep MoORE.
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