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Specification of Letters Patent.

Patented Oct. 29, 1907.

Application filed February 4, 1907, WSerial No. 355,772

To all whom 1t may CONCErn:
. Be it known that I, CLARENCE W. COLEMAN, & cit1-
~on of the United States; and a resident ol Westfield,
in the county of Union and State of New Jersey, have
invented certain new and useful Improvements n
Sional Apparatus and Systems, of which the following
is a specification.

This invention -relates to railway signal apparatus
and systems. |

The invention proposes to utilize fluid-pressure for
operating the signal, and in the best form of the appa-
ratus it is proposed to utilize liquefied gas stored 1n a
local Teservoir in proximity to the signal which lig-
uefied gas, when released, assumes the gaseous form for
performing the required work. Examples of such

liquefied gas are liquefied carbonic-acid gas and lig- |

uefied ammonia gas. The invention, moreover, pro-
poses to utilize fluid-pressure for moving the signal to
both danger and safety positions. |

In the preferred embodiment of the invention, and |

~« hercinafter set forth, the signals are arranged to
stand normally at danger, home and distant signals
being carried on the same post, and the signals having o
normal bias to danger position. Fluid-pressure 1s em-
ployed to move the signal from danger to safety posl-
tion, and under ordinary circumstances the normal
bias of a signal moves it back to danger position. 1i,

however, anything intervenes to prevent the signal

from thus returning to danger position, such for ex-
ample as accumulations of snow, ox ice, on the signal
blade, then the fluid-pressure acts 1o mMove the signal
by positive pressure to danger. The signal 1s pro-

vided with a retaining device which operates to hold |
the signal in safety position until the signal is released. |

The signal is also provided with 2 retaining device to
hold the signal in danger positlon. In the present
erabodiment of the invention, this last mentioned
retaining device only comes Into effective use 1n case

the signal has a casual bias to safety position, such as |
might occur from accumulations of snow and ice on the

sional blade of such weight as would over-balance the
normal bias of the signal to danger.
Certain featurcs of the invention may be em bodied

in an apparatus wherein the sienal does not have a nor-*

mal bias to danger. Amnd in some cases, fluid-pressure

| |
or oas-pressure may be employed to regularly move |

the signal to both salety and danger positions.

Furthermore, certain features of this invention are
applicable to any train controlling device such as a
switch as well as a signal etc.

‘The invention consists of the various featurcs
combinations of features hereinafter sct forth
pointed out in the claims.

In the accompanying drawings forming part of this

and
and

specification, and in which lilke numerals designate .

corresponding parts, Figure 1 is a front elevation
partly in section of signal apparatus embodying the
invention in its preferred form; Fig. 2 is a side eleva-
tion of the same; Figs. 3 and 4 are sectional plan views
taken on the lines 3—3 and 4—4, respectively, of Iig.
2: Tig. 5 is a sectional plan view on the lines 6—o of
Fig. 2, with one of the retaining-device magnets and
other parts omitted; Fig. 6 is a vertical sectional ele-
vation of one of the valve systems employed to con-
trol the fow of fluid; Fig. 7 is a sectional elevation on
the lines 7—7 of Fig. 6, the supply and exhaust valves
being removed; Fig. 8 is a top plan view of Fig. G with
top plate and other parts removed; and Iig. 9 is o dia-
oram of a system cmploying the signals shown 1n
I'igs. 1 to 8, inclusive.

Referring now in detail to the particular embodi-
ment of the invention shown in the drawings, 1 1s a
frame substantially U-shaped, and secured to a signal
post 2, and to which are connected the operating parts
of the fluid-pressure motors for the home and distant
sienals 3 and 4.

In the accompanying drawings, duplicate motors
arc shown havine the same consfruction and arrange-
ment, one being employed for the home signal and one
for the distant sienal.  In each of these motors a fluid-
pressure applying chamber 1s employed which, as
shown in the drawings, may be in the form of a piston
chamber and paston.

5 is a piston chamber for the home signal 3 within
which works the piston 6 carrying the piston rod 7.
The piston chamber 18 sup plied with gas through pipes
3. 9 and 10, leading from the tank 11 for liquelied gas.
192 is an automatic reducing valve associated with this
tanlk. '

13 is 2 valve chamber connected with pipes 8 and 9,

and containing the valves which control the supply

and exhaust of gas or other fluid to the piston chamber.
This valve chamber and its valves are more patticu-
larly shown in Figs. 6, 7and 8. The pipe 91s connected
with the valve chamber by a screw plug 1.

15 is a eut-off valve earried on a stem 16 which works
in the passage 17 and projects upward through the cap
18 of the valve chamber. The valve stem 16 carries
A diaphragm 19 to prevent the escape of eas. This dia-
phragm is held in place at its outer margin by the cap
18. The valve stem 16 is provided with a spring 20
which operates to close the cut-off valve 15 when the
normal pressure on this spring is released. Connecting
with the passage 17 and beneath the diaphragm 19 1S
a passage 21 in which works a stem 22 carrylng a sup-
ply valve 23 and an exhaust valve 24. The valve stem
929 also carrics an adjustable plug 25 provided with an
inclined channel whereby the exhaust opening may
be regulated.  The pipe 8 is secured 1o the valve cham-
ber 13 and so as to communicate with the passage 21
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valve stem 16 to open the cut-off valve 15.

2

between the valves 23 and 24. A voke 26 is secured
at one end to the valve stem 22 and at its other end is
secured to a rod 27 connected to a hell crank lever 28
carrying an armature operated by the maguet 29.

30 1s a bell crank lever pivoted on a suitable support
and having a short arm designed to bear against the
The cut-
off valve 1s normally held open by the lever 30, this
lever being held in position to open the valve 15 by
a pivoted dog 31 which engages the upper end of the
lever. When the lever 30 is released its weieht and
the spring 20 swing the upper end of the lever to one
side thus freeing the cut-off valve. o

Secured to the piston rod 7 is an adjustable block
32 having a stud 33 which carries rollers 34 and 35.
The block 32 carries a spring dog 36 which, when the
piston rises to put the signal to safety against its nor-
mal bias, is arranged to engage a retaining device to
hold the signal against return movement. In the pres-
ent embodiment this retaining device is shown in the
form of a latch 37 carried on the rockshaft 38 to which
is also fixed a controlling arm 39 provided with an ar-
mature controlled by the magnet 29, the arrangement
being such that when the maghet is encrgized the arm
39 will be held firmly to the magnet so that the latch
37 may be held in position to engage the spring dog 36
and thereby hold the signal against return movement.
When the piston rod rises the block 32 lifts the dog 31
from engagement with. the lever 30 which, being therve-
by released, permiis the cut-off valve 15 to clagse. The
lever 30 is formed with an offset at its upper end to
permit proper movement of the lever when released.
When the piston rod descends the roller 34 works
agalnst the lever 30 so that it may again open the cut-
off valve 15 and be engaged by the dcg 31. The arm
39 1s so balanced as to hold its armature against the
magnet 29,

From the above description it will be secen that when
the magnet 29 is energized the supply valve is opened
and'the exhaust valve is closed, whereupon the piston
rod 7 11ses to put the signal to safety. When the piston
rod has about reached the limit of its upward move-
ment the block 32 liits the deg 31 out of engagement

with the lever 30 which thereupon permits the cut-off

valve 15 to close. At the same time, the spring deg
o snaps 1nto engagement with the latch 37. The
latch 37 holds the piston rod in clevated pesition with
the signal at safety because, when the magnet 29 was
energlzed, the arm 39 was held fast against the magnet.,
When magnet 29 is deénergized the pressure of RPriig-
dog 36 upon latch 37 moves the latch back ocut of the
way so tnat the piston may descend, arm 39 swinging

back on its pivet 38.

40 1s a circuit closer working against a contact 41 and
operated by a weighted lever 42 which is controlled by
a rod 43. This rod is secured to a bar 44 adapted to
work up and down on a pin 45 projecting from the up-
per part of the frame 1. When the block 32 rises it
litts the bar 44 thereby closing the contacts 40 and
41. These contacts contrel the movement of the dis-
tant signal to safety and by means of these contacts
the movement of the distant signal to salety 1s pre-
vented until after the home signal has gone to salety.
This will more fully appear in connection with the cir-

“cults hereinatter described .
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In the best embodiment of the invention, and as
heremn shown, the signals are arranged so as to have a
normal bias to danger position so that when a signal
18 released 1t will of itself return to danger unless al-
ready In such position. It may happen, however, for
various reasons that this normal bias to danger will be
overcome on certain occasions by some extraneous

cause so that the signal may fail to return to danger
when released. For example, snow and ice accumu-

lating on an exposed signal blade may overcome the
normal bias of the signal to danger, and may thus olve
the signal a casual bias to safety. Under such circum-
stances, a signal would remain at safety when it should
g0 to danger.

The present invention proposes to prevent errors of
this-kind by providing for the application of power to
move the signal to danger when its normal bias fails to
accomplish this result. The features whereby this is
accomplished are of course applicable to signals which
do not have a normal bias to danger.

In the present embodiment of the invention the
power applying devices which are employed to move
the signal to danger are quite similar to those employed
to move the signal to safety.

46 1s a valve chamber containing valves for control-
ling the flow of gas to the piston chamber 5 to move the
signal to danger. Gas or other fluid-pressure enters the
valve chamber 46 through a pipe 47 which communi-

~cates with the pipe 10. The pipe 48 conducts the gas

from the valve chamber 46 to the piston chamber 5 on
the upper side of the piston. The valve chamber 46 is
in all respects similar to the valve chamber 13 shown in
Figs. 6, 7 and 8, and contains a cut-off valve, a supply
valve, and an exhaust valve, of the same construction
and arrangement as the valves in the valve chamber 13.
The cut-off valve in valve chamber 46, however, is nor-
mally closed instead of being normally open.

49 1s & magnet whose armature is carried on a bell
crank lever 50 which is connected with and operates
the yoke 51 to actuate the supply and exhaust valves
in valve chamber 46. The cut-off valve in valve cham-
ber 46 is operated by a bell crank lever 52 provided
with an ofiset at its lower end and similar to lever 30.

When the signal is at danger, with the motor, parts in

corresponding position, as shown in Fig. 1, the lower
end of lever 52 is in its extreme position to the right,
thus causing the cut-off valve to be closed. The mag-
net 49 1s in a local circuit 53, and is thereby so controlled
as to be energized to admit gas to the piston chamber
only when the signal fails to return to danger by reason
of its normal bias to that position and is prevented from
being energized provided the signal properly returns to
danger, thus preventing a mneedless expenditure of
power. The circuit 53 contains a normally closed Clr-
cuit controller 54 operated by the magnet 29. This cir-
cuit 53 also contains a circuit controller 55 arranged to
be held in normally open position by an arm 56 carried
by the block 32. When the piston 7 rises to put the
signal to safety the block 32 carries with 1t the arm 56
thereby permitting the circuit controller 55 to close.
When the piston descends to put the signal fully to dan-
ger the arm 56 opens the circuit controller 55. The cir-
cuit 53 also contains a circuit controller 57 operated by
a diaphragm in a chamber 58 connected in the pipe 8.

| When gas is admitted to the piston chamber 5 it passes
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through the chamber 58 and lifts the diaphragm therein
so as to open the circuit controller 57. When the gas
escapes from the piston chamber 5 through the pipe 8
and exhaust valve 24, or when the pressure of the gas
has been sufficiently reduced, the circuit controller o7
closes. Thus when the signal at salety is released 1t
will tend to go to danger quite rapidly by the action of
its counterweight provided, of course, that the appara-
tus is operating normally. The piston 6 during this
normal movement falls rapidly in the chamber 5 against
the air or gas beneath the piston which 1t must expel
through the exhaust vent. While thus expelling this

oas or air back pressure is necessarily produced. This

back pressure continues until the piston comes to rest
and by operating the diaphragm of chamber 58 keeps
circuit 53 open at controller 57.  Of course, 1 the signal
does not properly return to danger the piston cdoes not
fall, there is no back pressure and the controller 57 re-
mains closed completing circuit 53 and encrgizing mag-
net49. DBridged across the circuit 53 is a wire 59 which
includes a normally open circuit controller 60 operated
by the magnet 49. 61 is a retaining device lever whose

purpose is to retain the signal in danger position against

a casual bias of the signal to safety. This lever which
corresponds in general purposes to the lever 39 is pLv-
oted on a rock-shaft 62 and counter-weighted by an arm
63 so that its armature carried on its upper end rests
against the magnet 49. The lever 6l carries f Spring
dog 64 designed to stand in the path of the block 32 s0
that when this block has passed beneath the dog 64 to

from rising, and thereby hold the sienal in danger posl-
tion when the magnet 49 is energized to lock the lever
61. When the piston rod 7 rises to put the signal to
cafety, magnet 49 being at this time deénergized, block
39 strikes against spring-dog 64 and pushes it back out
of the way, lever 61 swinging back on its pivot G2,
When the magnet 29 is energized to admit gas to the pis-
ton chamber 5 to put the signal to safety, it opens the
circuit controller 54. At the same time the circuit con-
troller 57 is opened by gas-pressure in the chamber 58,
and the circuit controller 55 is closed by the upward
movement of the piston as heretofore explained. As
the piston rises, the roller 35 moves along the lever 52,
pushing it to the left, and thereby opening the cut-off
valve in the valve chamber 46. 1f, after the signal has
been in safety position, it refuses to return to danger
nosition when released, gas is admitted to the piston
chamber-'a,bove the piston to force the signal to danger
according to the following operation. In releasing the
signal, the magnet 29 1s deénergized, thereby closing
the circuit controller 54 and also permitting gas to es-
cape from the piston chamber through the exhaust valve

924 When the pressure of the gas has been sufficiently

reduced in the chamber 58 by this outflow of gas and 1s
not maintained by the falling of the piston 6 the circuit
controller 57 closes, thereby closing the circuit 53 be-
cause the circuit controller 55 is at this time closed.
This circuit may be traced as follows:—irom battery
through magnet 49, circuit controller 54, circuit con-
troller 57, circuit controller 55, back to battery. The
magnet 49 is thus energized whereupon the supply
valve in the valve chamber 46 is opened and the ex-

haust valve therein is closed. Gas then flows through |

circuit controller 55 is opened.

the bridee 59 may be omitted.

~cireuit 53 closed.

3

the pipe 48 to the upper end of the valve chamber and
forces the piston down so as to bring the signal to dan-
cer. As the block 32 descends it permits the lever 92
to move to the rieht and the cut-off valve in valve cham-
ber 46 closes. This takes place just before the block 32
reaches its lowest position, and thercfore just before the
When the magnet 49
was encreized it locked the lever 61 against it, so that
ihe block 32 in descending pushed back the dog 64 until
the block. had passed the dog.  When the magnet 49
was energized it also closed the circuit controller 60 1
the bridee wire 59.

It will be noted that as the piston ¢ descends 1t
micht accumulate suflicient pressure of air, or other
fluid, beneath it to open the cireuit controller 57, and
thus break the circuit 53, even when the piston had
refused to move down until lorced by fluid pressure.
It is the purpose of the bridge 59 and circuit controller
60 to keep the circuit 53 closed during the descent of
ghie piston after said circuit 53 has actually been causcd
to close due to the sticking of the signal, even though
the circuit controller 57 might be opened by the de-
scent of the piston as stated.  Under some conditions

If omitied, fluid pres-
sure would be applied above the piston when the signal
refused to move in response to its counterweight, but
not continuwously throughout its movement to danger
after the signal had once been started by the fluid
pressure.

It will be noted that the offset at the lower end of
the lever 52 is so arranged with respect to the circuit
controller 55 that the lever 52 moves to 1ts extreme
rieht position to close the cut-off valve m the valve
chamber 46 when the arm 56 is still a short distance
above the circuit controller 85, By this arrangement,
it the casual bias of a signal to safety prevents the pis-
ton from fully completing its movement after the lever
52 has permitted its cut-off valve to close, then the Clr-
cuit controller 55 will still remain closed and keep the
This of course would keep the mag-
net 49 enereized so that the dog 64 would hold the 31¢-
nal at danger against this casual bias to safety. 1,
however, the signal did not have this casual bias to
safety but was simply unable to respoud to 1ts normal
bias to danger so as to require to be positively moved
by power to danger, then the expansion of gas for the
movement of the sienal blade would be sufficient to
complete the movement of the signal to danger even
After the cut-off valve in valve chamber 46 is closed.
In this case, the block 32 would descend far cnough
to open the circuit controller 55, thereby restoring
the cireuit 53 to normal condition,

In case the descent ol the piston rod carries the block
29 below the dog 64 but leaves the circuit controller
55 closed, so that gas is still confined above the plston
6, then when the magnet 29 is energized to put the sig-

nal to safety the circuit 53 will at once be opened at

cireuit controtler 54 thereby deénergizing the magnet
49 releasing the block 32 from the dog 64 and opening
the exhaust valve in the valve chamber 46. |
Inasmuch as the apparatus for the distant signal
is a duplicate ol that already described for the home
sienal, it will not be necessary to describe 1t further

than to point out its various parts.
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“signal magnet 29 (shown also in Figs. 1

<

65 is a piston chamber for the distant sienal 4 and 66
is the piston rod which carries a block 67 similar in con-
struction and operation to block 32.

68 1s a supply pipe leading from the pipe 10 te tho
valve chamber 69 which Is similar to and contains the

same arrangement of valves as the valve chamber 13,

It 1s connected

with the piston chamber 65 by the

71 18 a lever similar to the lever 30 and which con-
trols the cut-off valve in the valve chamber 69, and
which is itself controlled by the dog 72. |

73 1s a magnet similar in operation and arrangement
to the magnet 29 and which operates the supply and
exhaust valves in valve chamber 69 and also operates
the circuit controller 74 similar to the circuit con-
troller 54, |

75 18 a diaphragm-chamber which operates the cir-

cult controller 76 similar to the chamber 58 and cir-
cuit controller 57. -

77 1s a latch similar to the latch 37 and is controlled
by the arm 78 in conjunction with magnet 73. |

79 18 a valve chamber similar in construction and
arrangement to valve chamber 46, and 80 is the lever
which operates the cut-off valve of the valve chani-
ber 79.
~ 81 1s the magnet corresponding to the magnet 49
and which operates the supply and cut-off valves of the
valve chamber 79, and also the circuit controller 82
stmilar to the circuit controller 60.

83 1s a lever similar to the lever 61 and operates in
conjunction with the magnet 81 to hold the signal at
danger when required. |

34 1s a pipe leading from the supply pipe 10 to the

valve chamber 79. 85 is a pipe leading from this
valve chamber to the upper end of the piston cham-

-~ ber 71.

86 1s a circuit similar to the circuit 53 and including
the magnet 81, circuit controller 74, circuit controller
76 and also the circuit controller 87, which is similar
to the circuit controller 55,

88 1s a bridge wire across the circuit 86 and including

the ecircuit controller 82, | |

If desired, each of the signals may have a separate
storage tank for liquefied gas, and a separate reducing
valve associated with each tank.

The system shown in TFig. 9 contemplates an ar-
rangement of home and distant signals in blocks, the
signals being equipped with an apparatus, such as that
shown in Figs. 1 to 8, inclusive. In IFFig. 9 the track
18 shown divided into blocks 89, 90, 91, etc. The home
and distant signals 3-and 4 are located at the entrance
ot the block 90. The home and distant signals 92 and
93 are located at the entrance of the block 91. The

home and distant signals 94 and 95 are located at the

entrance of the block which follows block 91. The
signal circuit for home signal 3 mav be traced as fol-
lows;—irom battery 96 through common return wire
97, wire 98, normally open circuit controller 99, home
and 2) and nor-
mally closed circuit controller 100, back to battery.
The signal circuit for the distant signal 4 may be traced
from battery 101, wire 97, wire 98, normally open cir-
cutt controller 103, circuit controller 40, (shown also
in IFig. 1), distant signal magnet 73, wire 104, magnet
105, for the home signal 92, circuit controller 106, and

train.

869,552

| wire 107, back to battery. The track circuit of block

89 includes the track magnets 108 and 109. The track
circuit for the block 90 includes the magnets 110 and
111, and the track circuit for the block 91 includes
the magnets 112 and 113.

In the operation of the system, a train on block 89
shunts magnet 109, thereby closing the signal circuit
for the home signal 3 at the normally open contacts 99.

The magnet 29 is thereupon energized and this mag-

net then opens the supply valve 23 and closes the ex-
haust valve 24, (see Figs. 2 and 6). The gas, or other
fluid-pressure, then enters the piston chamber and
puts the signal to safety as heretofore described. The
various details of operation consequent upon the move-
ment of the signal to safety have already been de-
scribed.  The upward movement of the piston rod
l1fts the bar 44 and closes the circuit controller 40, As
soon as this occurs, the circuit of the distant sional 4 is
completed through the signal magnet 73, the normally
open circuit controller 103 having been already closed
simultaneously with the closing of contacts 99. The
distant signal 4 thereupon goes to safety and also the
home signal 92, whose signal magnet 105 is in the same
circuit with magnet 73. The apparatus for moving
these signals operates in the way already described.
When a train enters block 90 it shunts the magnet 110
thereby opening at contacts 100 the signal circuit of
home signal 3. The magnet 29 thereupon releases the
valves 24 and 25 so that the former is closed and the
latter opened, permitting the home signal 2 to retum
to danger. As the piston rod 7 descends to effect thig
result the contacts 40 and 41 are opened thereby breaking
the circuit through distant signal magnet 73 and per-
mitting the signal 4 to go to danger. The presence of
thé train in block 90 also deénergizes magnet 111 and

operates the circuits in the way already described to

put the signals 92 and 93 to safety in advance of the
As long as the train is in block 90 the circuit
controller 100 is open, and as long as the train is in
block 91 the circuit controller 106 is open, so that a
train approaching signals 3 and 4 cannot put the home
signal 2 to safety while a train is in block 90, nor can it
put the distant signal 4 to safety while a train is in
blocks 90 and 91. |

The operation of the circuits 53 and 86 controlled,
respectively, by the magnets 29 and 73, has already
been described. |

While the various features of the invention are shown
in what is believed to be the best form and arrange-
ment, 1t 1s to be understood that many of the advan-
tages of the invention may be obtained by various
changes in the details of structure and arrangement of
such features without departing from the scope of the
invention. For example, various forms of pressure
applying chambers, other than a piston chamber, may
be used. Again, if desired, the fluid within the pres-
sure applying chamber may be exhausted or allowed
to escape therefrom immediately after the signal has

been brought to a position where its return movement

1s prevented by the retaining device. Fm‘thermore,
some features of the invention may be used in connec-
tlon with a fluid-pressure signal wherein the source of
fluid-pressure supply is other than liquefied gas. In
such cases, the gas-pressure applying chamber would
still be utilized. Again, some features of the inven-
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tion may be used to advantage in connection with sig-
nals other than those operated by fluid-pressure.

What I claim and desire to secure by Letters Patent
18—

1. In a fluid-pressurc signal apparatus, the combination
of a signal having a normal bias to danger position and
normally operating to g0 to danger by reasoll of said Hias
a4 fluid-pressure applying chambey
in operative connection with the sional and in communica-
tion with said supply source, supply and exhaust valves for
«nid chamber ; and means tov operating said valves whereby
fluid-pressurve may be supplied to said chamber with ap-
proximately equal etfective force to move- the signal to
both safety and danger positions.

o In a fluid-pressure signal apparatus, the combination
of a gignal having 2 normal bias to danger position; a
{luid-pressure source; fluid-pressure applying chamber in
operative connection with the signal and in communication
supply and oxhaust valves for said
chamber ; means for operating sald valves whereby fluid-
pressure may be supplied to said chamber to move the
sienal to both enfety and danger positions | and a retaining
dovice to hold the signal at safety.

3. In a fluid-pressure sienal apparatus, the combination
of a signal having a normal biasz to danger position; a
fluid-pressure source fluid-pressure applving chambet in
operative connection with the signal and in communication
with said supply source: means for supplying fuid-pres-
sure to move the signal to safely position : and means for
applying fluld-pressule to move the signal to danger, satd
last mentioned mceans being dependent tor its operation
apon a failuve of the signal to return to danger when re-

| Tensed.

4. In a fluid-pressure «ienal apparatus, the combination
of a sienal having a normal bias to danger position v a
fiuid-pressure souree o a fluid-pressuare applving chambey in
operative connection with the sienal and in commuuication
with said supply source D means tor supplyving flaid-pres-
qure to move the signal to anfely position ; moeans for
applying fluid-pressure to move the signal to danger, gaid
last mentioned means heing dependent tor its operation
upon a failure of the sienal to return to danger when re-
leased ; and a retaining device to hold the signal at safety,
5. In a fluid-pressure gienal apparatus, the combination
of a signal having @ normal bias to danger position; a
fluid-pressure source; @ fluid-pressure applying chamber
in operative connection with the signal and 1in conmmuiil-
cation with said supply source ; Ncans for supplying {luid-
pressure to move the signal to safety position; and elece-
trically controlled means for applyving flutd-pressurc to
move the signal to danger, said last mentioned means
heing dependent Tor its operation upon a failure of the
signal to return to daneer when releascd,

6. In a flnid-pressure sienal apparatus, the combination
of a signal having a normal bias to danger position; a
fluid-pressure source, & fluid-pressure applying chamber in
operative connection with the gsienal and In communication
with said supply source, train controlled means for sup-
plying fluid-pressure to move the signal to safety position;
and means for applying fluid-pressure to mMove the signal
to danger, said last mentioned means being dependent for
its operation upon a failure of the signal to return to
danger wlhen released.

7 In a fluid-pressure signal apparatus, the combination
of a signal having a normal bias to danger position; a
fluid-pressure souvcee; fluid-pressuare applyving chamber in

operative connection with the sienal and In communication

with said supply sourcc, train controlled means for sub-
plying flutd-pressure to move the signal to <walety position
olectrically controlled means for applying fluld-pressire
to move the signal to danger, said last mentgioned means
heing ‘dependent fov itgs operation upon a failure of the
gignal to return to danger when roleased ; and a retaining
device to hold the sienal at satety.

8. In a fluid-pressure signal apparatus, the combination
of a signal having a normal hias to danger position; a
flnid-pressure source , i fluid-pressure applyving chiamber in
operative conncetion with the signal and in communication

o

with said supply source; means for supplying fluld-pres-
sure to move the signal to sufety position; o signal circuit
for controlling said means; and means for applying fluid-
pressure to move the signal to danger, sald Iast mentioned
means being dependent -tor its operation upon a failure
of the signal to return to danger wlhen released.

g [n a (luid-pressule sienal apparvatus, the combination
of 1 siegnal having 4 normal Dbias to danger position; a
(lnid-pressgure souree < d fluid-pressure applying chamber in
operative connection with the gsienal and in communication
with said supply source; GRS for supplying fluid-pres-
aire o move the signal 1o gsafety position | @ signal cirenit
tor controfling said means; MEals for applying fluld-pres-
sure to move the signal to danger, said last mentioned
moenns being dependent for its operation upon a failure
of the signal to veturn to danger when released ; and a
retaining device to hold the sienal at safely and controlled
by said signal c¢ircuit.

10. In a fluid-pressure sicnal apparatus, the combination
of a sienal having Q normal bias to danger position ; a
lid-pressure souvcee ; i fluid-pressure applying chamber 1n
operative connection with the sienal and In communication
with said supply source; Imeans for supplying fluid-pres-

wure to move the signal to gafoty position; a sienal circuit

means for applyving fluid-pres-
sure .to move the signal to danger, said last mentioned
moeans being dependent for its operation upon i failure
of the signal to return to danger when released ; and a
retaining device to hold the signal at safety and controlled
by said signal circuit.

11. In a fluld-pressurc sienal apparatus, the combination
of a sienal having a normal bias to dangcer position; a
fiuid-pressure  supply  source, a fluid-pressure applying
chambor in (}1}:.'-1-:11111-'&'(::'numctiﬂn with said signal and in
communication with enid supply source, supply and ex-
haust valves for said chiamber; means for operating said
valves whereby fluld-pressure may he supplied to satd
chamber to move the sienal to satety I a retaining device
(o hotd the signal at gafety ; and means for applying fluid-
pressure Lo move the signal to danger, gnid means being
dependent for its operation upon a failure of the signal
to roturn to dangoer when released.

tor controlling sald means,

12 In a fluid-pressarc sienal apparatus, the combination
of a signal having a normal biasg fo danger position ; a
fluid-pressure supply source; 2 flnid-pressure applying
chamber in operative connection with sald sienal and In
communication with snid chamber ; 'supp.ly and exhaust
valves for said chamber; means for opening sald supply
valve whereby fluid-pressure may be supplied to said
chamber to move the gienal to safety; 2 retaining device
o hold the signal at safety ; means for releasing said
retaining device and opening said cexhaust valve to permit
the signal to go to dangel; and means for applying fluid-
pressure to Nove thie signal to danger, said means being
dependent for its operation upon a failure of the signal
to return to danger when released.

13. In a (uid-pressure signal apparatus, the combination
of a signal having a normal bias to danger position; a
(tuid-pressure supply source; fluid-pressure applying
chamber in operative connection with said signal and 1n
commuuication with anid supply source, supply and cxX-
haust valves for sald chamber ;
valves whereby fluld-pressure may be supplied to said
cliamber to move the sicnal to safety; a retaining device
to hold the signal at gafoty ; a signal circnit for operating
snid valve operating means and said retaining device; and
menns for applyving fluid-pressulc to move the signal ©o
danger, said means being dependent foy its operation upon
q failure of the sienal to return to danger when released.

14. In a fluid-pressure signal apparatus, the combination
of o signal having a normal bias to danger nosition; a
(uid-pressure source,; fluid-pressure applying chamber
in operative connection with said signal and in commuunica-
tion with said supply source, supply and oxhaust valves
for said chamber : means for operating said valves wherveby
fluid-pressure may be supplied to sald chamber to move
the signal to safety ;
At salety; o track circuit for controlling suid valve operat-
ing means and snid retaining device; and means for apply-
ing {luid-pressure to move the signal to danger, said means

means for operating said

q retaining device (o hold the signal
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with said supply source :

the signal to danger; a retaining

S

heing‘ dependent Ttor its operation upon a failure of the y

signal to return to danger when released.
15. In a fluid-pressure signal apparatus, the combination
of a signal having a1 normal bias to danger position and

normally operating to go to danger by reason of said Diag

a fluid-pressure source: a piston and piston chamber in
operative connection with said signal and in communica-
tion with said supply source ; and means for supplying
Huid-pressure to said piston chambeyr on both sides of said
piston whereby the signal may De moved swith approxi-
mately equal effective force by fluid-pressure to Doth
safety and danger positions.

16. In a fluid-pressure signal apparatus, the cmmbinatiﬂp
of & signal having a normal bias to danger position; a
Huid-pressure source; a piston and pisten ehamber inp O)-
erative connection with saicd signal and in communication
with said supply source ; means for supplying finid-pres-
sure to said chamber on one side of said piston to move
the signal to safety: and means for supplying fluid-pres-
sure to sald chamber on the other side of said piston to
move the signal to danger, said last mentioned means being
dependent for its operation upon a failure of the signal
to return to danger when released. |

17. In a fluid-pressure signal apparatus, the combination
of a signal having a normal Dbias to danger position ; a
fluid-pressure source:; a piston and piston chamber in op-
erative connection with said signal and in e¢smmuniecation
with said supply source: means for supplying fluid-pres-
sure to said chamber on one side of said piston to move
the signal to sufety: means for supplying fduid-pressure to
sald chamber on the other side of said piston to move the
signal to danger, said last mentioned neans bheing de-
pendent for its operation upon a failure of the signal to
return to danger when released ; and a retaining device to
hold the signal at safety,

18. In a fluid-pressure signal apparvatus, the combination
of a signal having a nermal Dias to danger position: a
fluid-pressure source: a piston and piston chamber .in oD-
erative connection with said signal and in communication
with said supply source: sSupply and exhaust valves to
control the supply of fluid-pressure to said chamber on one
side of said piston to move the signal to safety: supply
and exhaust valves to control the supply of fluid-pressure
to said chamber on one side of sgid piston to move the
signal to safety: supply and exhaust valves to control
the supply of fluid-pressure to said chamber on the othor
side of said piston to move the signal to danger: a retain-
Ing device to hold the signal at safety ; and means for
controlling said valves and retaining device.

19. In a fluid-pressure signal apparvatus, the combination
of a signal having a normal bias to dangey Dosition; a
fluid-pressure source: a piston and piston chamber in op-
erative connection with saied signal and in communication
supply and exhaust valves to
control the supply of fluid-pressure to said chamber Oon one
side of said piston to move tho signal to safety ; supply
and exhaust valves to control the supply of fluid-pressure
to said chamber on the other side of said piston to move
the signal to danger: a retaining device to hold the signal
at safety ; means for simultaneously locking the retaining
device and opening the supply valve to move the sional
to safety ; means for simultaneously releasing said retain-
ing device and opening the exhaust valve fo permit the
signal to return to danger; and means for opening the
supply valve to move the signal to danger, said last men-
ticned means being dependent for its operation upon a
fatlure of the signal to return to danger when released,

20. In a fluid-pressure signal apparatus, the combination
of a signal having a normal bias fo danger position; a
fluid-pressure source ; a piston and piston chamber in opn-
erative connection with said signal and in communiecation
with said supply source ; supply and exhanst valves to
control the supply of fluid-pressure to said chamber on one
sicdie of said piston to move the signal to safety ; supply
and exhaust valves to control the supply of fluid-pressure
to said chamber on the other side of said piston to move
at safety; and train controlled means for controlling said
valves and retaining deviee,

21. In a fluid-pressure signal apparatus, the combination |

device to hold the sighal !
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of a 'sigijai ha‘“*;fing a4 normal Diag to danger position : a
fluid-pressure source ; a piston and piston chamber in op-
erative conneetion with said signal and in communication
with said supply souree ; supply and exhaust valves to con-
{trol the supply of fluid-pressure to said chamber on one
side of said piston to move the signal to safety ; supply
and exhaust valves to control the supply of fAuid-pressure
to said chamber on the other side of said piston to move
the signal to danger; a retaining device to hold the sienal
at safety ; train controlled menrns- for simultancously loek-
ing the retainine device and opening the supply valve to
move the signal to safety ; means for simultaneously re-
leasing saiqd retaining device and opening the exhaust
valve to permit the signal to refurn to danger; and means
for opening the supply valve to move the gsignal to danger,
sald last mentioned means beirig dependent for its operia-
tion upon a failure of the signal to return to danger when
released. ' |

22, In a fluid-pressure signal apparatus, the comDbination
of a signal: a fluid-pressure source ; a fluid-pressure apply-
ing chamber in operative connection with said signal and
in communication with said Supply source ; means for sup-
pPlying flunid-pressure to move the signal to both danger and
safety positions: and retaining devices to hold the signal
in both positions. |

25, In a fluid-pressure signal apparatus, the combination
of a signal; a fluid-pressure source ; a fluid-pressure apply-
ing chamber in operative connection with and positively
to move said signal and in communication with =aid supply
source ; means for applying fluid-pressure to operate the
signal ; and a retaining device to hold the signal at danger
position. |

“24. In a fluid-pressure signal apparatus, the combination
of a signal: a fluid-pressure source ; a fluid-pressure ap-
Plying chamber in operative connection with said signal
and-in communieation with sald supply source ;. mceans for
supplying fluid-pressure to operate the signal ; and a re-
taining device to hold the signal at danger position, said
device being dependent for its operation upon & casual
bias of the signal to safety position.

25. In a fluid-pressure signal apparatus, the combination
of a signal having a normal bias to danger position ; g
Huid-pressure source ; a fluid-pressure applying chamber in
operative connection with said signal and in communication
with said supply source ; means for supplying fluid-pres-
surce to operate the signal; and a retaining device to hold
the signal at danger position, said device heing dependent
for its operation upon a casual bias of the signal to safety.

26. In a fluid-pressure signal apparatus, the combination

of a signal havine a normal bias to danger position: a
fluid-pressure supply source:; g Auid-pressure applying
chamber in operative connection with said sienal and in
communication with said supply source; supply and ex-
laust valves for said chamber; means for operating said
valves whereby fluid-pressure may be supplied to said
chamber to move the signal to safety: a retaining device
to hold the signal at safety: means fop applying fluid-
pressure to move the signal to danger, said means bheine
dependent for its operation upon a tailure of the sie-
nial to return to danger when released; and a retaining
device to hold the signal at danger, said device being de-
pendent for its operation Hpon a casual bias of the siegnal
to safety.
- 27, In a gas-pressure signal apparatus, the combination
of a signal having a normal bias to danger position; a
tank for liguefied S48 ;  an automatic reducing valve for
sald tank; a gas-pressure applying cechamber in operative
connection with said signal and in communication with
sald tank; supply and exhaust valves for said chamber ;
and means for operating said valves whereby gas may De
supplied to said chamber to move tge signal to both safety
and danger positions.

28, In ¢
of a sgignal having a normal bias to danger position : a
tank for liquefied Sd45;  an automatic reducing valve for
said tank; a piston and piston chamber in operative con-
nection with said siegnal and In communication with gaid
tank; and means for supplying gas to said chamber on
both sides of said pPiston whereby the signal may be moved
to both danger and satety positions by gads-pressure.

sds-pressure signal apparatus, the combination’
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©9. In a cas-pressure signal apparatus, the combination
of a signal having a normal hias to danger position; a
tank for ligquefied gas; an auntomatic reducing valve for
qnid tank: a piston and piston chamber in operative con-
nection with said signal and In communication with said
tank ; means for supplying gas to said chamber on one side
of the piston to move the sienal to salety ] and means for
supplying gas to said chamber on the other side of said pls-
ton to move the signal to danger, said last mentioned
means being dependent for its ogperation upon a ftailure of
the signal to return to danger when released.

30. In a gas-pressure signal apparatus, the combination
of a siegnal having a normal bias to danger position; a
tanlk for ligquefied gas; an automatic reducing valve for
said tank: o piston and piston chamber in operative con-
neetion with said signal and in communication with said
tank ; means for supplying gas to said chamber on one
side of the piston to move the signal to safety; means for
supplying gas to said chamber on the other gide of said
piston to move the signal to danger, anid lagt mentioned
means being dependent for its operation upon a failure of
the signal to return to daneer when releascd; and a re-
taining device to hold the signal at satety.

91, In o gas-pressure signal apparatus, the combination
of a signal having a normal biag to danger position; a
tank for liguefied gas; an automatic reducing valve for
said tank : o piston and piston chamber in operative con-
nection with said signal and In communication with said
tank ; supply and exhaust valves to control the supply of
ons on one side of said piston to move the signal to safety;
supply and exhaust valves to control the supply of gas to
said chamber on the other side of said piston to move the
sienal to danger, aaid last mentioned means being depend-
ent for its operation upon a failure of the signal to returu
to daneer. when voleased : o retaining deviee to hold the
gsignal at safety: and means for simultancously locking
vilve to
move the sienal fo safety.

320 In a4 gas-pressure siegnal apparatus, (he combination
of a signal: a tank for liguefied gas; o Gas-prossure ap-
plying chamber in operative connection with said signal
and in communieation with «aid tank ; means for supply-
ing gas to move the signal to both safety and danger posi-

tions: and retaining devices to hold the sienal in Dboth
positions,

3}

33 In a gas-pressure signal apparatus, the combination
of a signal: a tank for liquefied gas: 0 gas-Pressure an-
plying chamber in operative connection with said signal
and in communication with said tank ; means for supply-
ine gas to operate the gsiemal; and & retaining device to
hold the signal at danger.

34, In a gas-pressure signal apparatus, the combination
of a signal having a normal bias to danger position ; a
tank for liquefied gas; a oas - pressure applying cham-
ber in operative connection with said signal and in com-
munication with said tank; means for supplying gas to
operate the signal; and a retaining device to hold the sig-
nal at danger, said device being dependent for ifs opetration
upon a casual bias of the sienal to satety.

35. In a gas-pressure siecnal apparatus, the combination
of* a signal having a normal bias to danger position; a

tank for liquefied gas; a piston and piston chamber in oDp-
erative connection with said sienal and in communication
with said tank; supply and exhaust valves on one side of
said piston to move the signal to safety; supply and ex-
haust valves on the other side of said piston to move the
signal to danger; a retaining device to hold the signal in
gsafety position; means for simultaneously loeking said
retaining device and opening gaid supply valve to move the
sienal to satety; & retaining device to hold the sienal at
danger ; means for simultaneously locking said last men-
tioned retaining device and opening said supply valve to
move the signal to danger, said meuns being dependent for
its operation upon u eastual bias of the signal to safety.

26. Tn a fluid-pressure signal appuratus, the combination
of a signal having a normal bias to danger position; a
fluid-pressure source ; a fluid-pressure applying chamberv 1n
operative connection with the signal and in communication
with said supply source; supply and exhaust valves for
snid chamber ; means fov operating said valves whereby

7

( fluid-pressure may be supplied to said chamber to move the

sienal to hoth satety and danger positions | and means for
cutting oft the fluid-pressure supply upon predetermined
movement of the signal.

27, In a fluid-pressare sicnal apparatus, the combination
of a signal having a normal bias to danger position; a
fluid-pressure source; @ fluid-pressure applying chamber in
operative connection with the sienal and in communication
with said supply source; supply and exhaust valves for
il chamber; means for operating anid valve whereby
fluid-pressure may be supplied to said chamber to move the
signal to Dboth safety and danger positions; means for
cutting ofl the {luid-pressure supply upon a predetermined
movement of the signal; and i retaining device to hold
the signal at satety,

28 In a {luid-pressuare sicnal apparatus, the combination
of a sienal having a normal bias to danger position; @
ﬂuid-»pre:-sb'uri} source : a piston and piston chamber In op-
orative connection with wnid siegnal and in communication
with said supply source; Imeans for supplying fluid-pres-
sure to said piston chamber on hoth sides of suid piston
whereby the signal may Le moved by {luid-pressure Lo hoth
sufety and danger positions ; and means for cutting oft
the fluid-pressuve supply upon a predetermined movement
of the gignal.

30, In a flnid-pressave sional apparatus, the combination
of a sienal having a normal hiag to danger position; @
fluid-pressure source ;s piston and piston chamber In op-
erative connection with said signal and in communication
with said supply source; means for supplying fluid-pres-
surc to said chamber on one side of said piston to move the
gsignal to safety; mMels for
said chamber on the other gide of said piston 1o Mmove the
sienal to danger, anid last mentionaed means being depend-
ent for its operation upon a failure of the signal to return
to dangeer when roleased @ and means for cutting off the
fluid-pressure supply upon a predetermined nmovement ot
the signal.

10, In a fluid-pressure signal apparafus, the combinalion
of 1 signal having a normal bhins to danger position: o
fluid-pressure source i piston and piston chamber in op-
orative conncction with snid signal and in communication
with said supply source; HERIS for supplying fluid-pres-
gure to said chamber on one side of said piston to move
the siegnal to satety | menns for supplying {luid-pressure to
snid cehiamber on the other gide of said piston to move the
gienal to danger, said last mentioned means heing depend-
ont for its operation upon 4 failure of the signal to return
o danger when released; means for cutting off the fuid-
pressure supply upon i predetermined movement of the
gsienal ; and a retainineg device to Lold the signal at
gnfety.

11. In a fiuid-pressure signal apparatus, the combination
of a signal: a f{luid-pressure gource ; a fluid-pressure ap-
plying chamber in operative connection with said signal
and in communication with anid supply source; MmMeans for
supplying fluid-pressure to move the signal to both danger
and safety positions; means for cutting oft the fluid-pres-
sure supply upoun a predetermined movement of the signal;
and retaining devices Lo hold the signal in both positions.

42, In a.gas-pressure signal apparatus, the combination
of a signal having normsal bias to dangev position; 0
tank for liquefied gas; al automatic reducing valve for
snid tank; a gas-pressule applying chambey in operative
connection with said sienal and In communication with
said tank: supply and exhaust valves for said chamber;
means for operating said alves whereby gas may be sup-
plied to said chambev to move the signal to both safety and
danger positions and meang tor cutting oft the {lunid-pres-
gure supply upon a predetermined movement of the signal.
In a eas-pressure signal apparatus, tlie combination
of n sienal having a normal bias to danger position; a
tank for liguefied gas; an automatic reducing valve for
waid tank: a piston and piston chamber in operative con-
nection with said signal and in communication with said
tank ; means tor supplying gas to snid chiamber on one side
of the piston to move ihe siegnal to safety ; means for sup-
plying gas to gnid chamber on the other side of saild piston
to move the signal to danger, gnid Inst mentioned means
Leing -dependent for its operation upon & failure ol the
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signal to return to danger when released ;
cutting off the Auid-pressure supply upon a predetermined
movement of the signal.

44. In a gas-pressure signal apparatus, the combination
of a signal; a tank for liquetied vas: a gas-pressure ap-
chamber in operative connection with said signal
and in communication with said tank ; means fol supplying

gas to move the signal to hoth safety and danger positions ,

means for cotting off the fluid-pressure supply upon a
predetermined movement of the signal; and retaining de-
vices to hold the signal in both positions.

45. In a gas-pressure signal apparatus, the combination
of a signal having a normal Dbias to danger position ; a tank
for liquefied gas; a pision and piston chamber in operative
connectlion with said signal and in communication with
sald tank; supply and exhaust valves on one side of said
piston to move the signal to satety ; supply and exhaust
valves on the other side of said piston to move the signal
to danger; a retaining device to hold the signal in safety
position ; means for simultaneously locking said retaining
device and opening said supply valve to move the signal
to safety: a retaining device to hold the signal at danger ;
means for simultaneously locking said last mentioned re-
taining device and opening said supply valve to move the
signal to danger, said means being dependent for its gper-
atlon upen a casual biss of the signal to safety : and means
for cutting off the fluid-pressure supply upon a prede-
termined movement of the signal.

46. In combination, a train controlling device: capable
of assuming a plurality of controlling positions, having a
normal bias to a predetermined position and normally
operating to go to said predetermined position by reason of
sald Dbias: and a fluid-pressure piston motor for said train
controlling device operable to force said device to said
predetermined position upon the failure of said device
normally to operate as descriped.

47. In a siegnal apparatus, the combination of a signal
capable of assuming a plurality of signaling positions, hav-
Ing a normal Dbias to a predetermined position and nor-
matly operating to go to said predetermined position by
reason of said bias; and a fluid-pressure piston motor for
sald signal operable to force sald signal to said predeter-
mined position upon the failure of said signal normally to
operate as desceribed.

48. In a signal appa ‘atus, the combination of a signal
having a normal bias to danger position and normally op-
erating to go to said danger position by reason of said

and means for

869,552

bias; and a gas-pressure motor for said signal operable to
force said sigral to danger position upon the failure of
sald signal normally to operate as described.

49, In combination, a train controlling device capable of
assuming a plurality of controlling positions, having a
normatl Dias to a predetermined position and normally
operating to go to said predetermined position by reason
of said bias; a gas-pressure motor tor said train control-
ling device operable to force said device to said predeter-
mined position upon the failure ob said device normally to
cperate as described : and means for preventing said motor
from forcing said device to said predetermined position

when said device goes to said position in response to its

bias, as desgcribed.

00. In a signal apparatus, the combination of a signal
capable of assuming a plurality of signaling positions,
having a normal bias to a predetermined position and nor-
mally operating to go to said predetermined position by
reason of said hias; a gas-pressure -motor for said signal
operable to force said signal to said predetermined position
upon the failure of said signal normally to operate as de-

seribed ; and means for preventing said motor from forecing

sald signal to said predetermined position when said signal
gees to said position in response to ifs bias, as described.

b1, In a signai apparatus, the combination of a signal
having a normal bias to danger position and normally op-
erating to go to said danger position in response to said
bias; and a fluid-pressure piston motor for moving said
signal to safety position, said motor also being operable
to force said signal to danger position upon the failure of
said signal normally to operate, as described.

52, In a signal apparatus, the combination of a signal
having a normal bias to danger position and normally op-
erating to go to said danger position in response to said
blas ; a gas-pressure piston motor for moving said signal to
safety position, said motor also being operable to force said
signal to danger position upon the failure of said signal
normatly to operate, as described ; and means for prevent-
ing said motor from foreing said signal to danger position
when sald signal goes to said position in response to its
bias, as described.

In testimony whereof, I have signed my name to this
specification, in the presence of two subscribing witnesses.

CLARENCE W. COLEMAN.

Witnesses :
Ii, G. WHITAKER,
NICHOLAS M. GooDLETT, Jr.
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