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To alil whom it may conceri:

Be it known that I, CLYDE J. COLEMAN, &
citizen of the United States, and a resident of
New York city, in the county and State of
s New York, have invented certain new and
aseful Improvements in Signal Apparatus, of
which the following is a specification.

This invention relates to signal apparatus
and systems and also to such as are adapted

1o for use in connection with rarlways. |

The invention seeks to provide a signal ap-
paratus capable of being operated automart-
ically and one that shall particularly obviate
the objections and limitations of the sema-

15 phore-signals heretofore in general use on

railways. DBy reason of this invention ex-
posed semaphore-signals requiring consider-
able energy for their actuation may be op-
erated by means of apparatus of great sim-

20 plicity in its construction, reliability in its

operation, and of greatly-reduced cost.
Prior to my invention the only antomatic
semaphore-signalsforrailwaysthat have gone

into extended use belong to the class of pneu- ]

25 matic signals or to the class of electrie-motor | _
| maintain the requisite energy for operating

signals. These two classes prior to my in-

vention have represented the highest devel-

opment of automatic railway semaphore-sig-
nals, and they have both gone into wide gen-

30 eral use on the railways of the country to the

exclusion heretofore of all other forms of au-
tomatic semaphores. It is well recognized

that both these classes of signals have their |
own peculiar serious limitations and objec- .
35 tions which the persistent efforts of inventors

and practical workers in the art have been
unable to overcome. | o

In a pnenmatic signaling system the sig-
nals are operated by eompressed air carried

s0 by supply-pipes from a central power-station.
At this power-station there is a- furnace, a |

boiler, a steam air-compressor, and other ex-
pensive apparatus, all required to maintain
thenecessary air-pressureinthesupply-pipes.

45 This apparatus must be kept in efficient and

constant operation day and night in order
that the signals may operate when required.
The supply-pipes in many cases extend some
six or seven miles on each side of the power-
so station. Itis evident that a pneninatic sys-

]

|

|

tem is very expensive as regards installation,
maintenance,operation, and inspection. This
cost is so great that a pneumatic system is
generally understood in the art to be imprac-
tical where the installation calls for less than 55
one hundred signals. A pneumatic system,
aside from its greatcost, has other serious ob-
jections. The compression of the alr gen-
erates moisture, which collects in the pipes

{ andin winter-time freezesand clogs the pipes, 6o
‘1 thus often causing the signals to give false
| indications. Again, the expansion and con-

traction of these supply-pipes causes leakage

at various points, which arve frequently diffi-
calt to locate. Again, an accident at the o;
power-station is likely to throw out of opera-

tion all the many signals which derive power

from the station. - Again, the percentage of
failures to operate and of false operations is
relatively high,owing to the system being es- 7o
sentially one in which the working appara-
tus is easily deranged. The great expense
and other objections which inhere in a pneu-
matic system are due to the method and ap-
paratus necessarily employed to supply and 75

the signals. - 1
Automatic electric semaphores require an
expensive and complicated motor for each
signal and a local battery to operate each mo- 8o
tor. These-batteriesare subject to deteriora-
tion, battery-jars. frequently break, battery
connections corrode, and other battery trou-
blesarise. Moreover, the contactsin the elec-

| triec-power circuit are liable to fuse, the com- 85
| mutator is liable to become covered with frost

or dirt, and so interfere with the proper op-
eration of the signal. Again, in cold weather
a great amount of frost frequentiy collects
upon the gears and other working parts of the go
motor, sometimes to the depth of half an inch,
and nothwithstanding the fact that the parts
are entirely housed. This accumulation of
frost is due to the fact that the chilled metal
parts congeal moisture in the surrounding 935
air. As a result this frost clogs the mechan-
ism and frequently interferes with the proper

| working of the signal and causes it to give

a safety indication when it should give &
danger indication. Moreover, 16 not infre- 100
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guently happens that the frost partly melts

‘and then freezes hard, so that the signal can-

not work at all and is liable to indicate
‘““safety” when it should indicate *“ danger.”
These difficulties with electrie-motor signals
are well understood and many efforts have
been made and various means employed to
overcome them. Ifor example, on one of the
leading railroads of this:country it is the

practice to provide against the frost difficulty

by resorting to a constantly-operating fan in
proximity to the housed motor during cold
weather.

My inventioun overcomes the objections and
limitations of both the pneumatic and elec-
tric-motor semaphores. It does away with
the expensive power-station and longlines of
piping and the troubles incident thereto
which characterize the pnenmatie signals. It
does away with the batteries and complicated
motors of the electric-motor signals and the
troubles incident thereto. Moreover, 1t 18
not subject to interference from a collection
of frost. It is far less expensive than either
of the other forins of signals in installation,
operation,and inspection, and is far more re-
liable in its operation than either of the other
systems. Again, itis as commerclally prac-
ticable where only one signal is required as
where a thousand signalsarerequired. These
and other important advantages in favor of

‘my signal arise from the peculiar method and

~apparatus which I employ.
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By my invention the signal-operating en-
ergy is stored locally in separate storage units
in the form of a fluid under high pressure
and is stored in high-pressure portable stor-
age-chambers.

By my invention also the energy for oper-
ating thesignalis stored in the storage-cham-
ber in the form of a liquid under high pres-
sure, and when the energy is required it flows
from the chamberin the form of a gas. This
liquid may be called *‘liquefied gas,” and the
storage-chamber may be called a “‘ pressure-
storage chawmber for liquefied gas.” I apply
the %peual and peculiarly- mmntamed power
furnished by liquefied gas with its special ad-
vantages, and I apply it in a new and pecul-
iar way. The gas flowing, as required, from
the pressure- stor age chdm ber through a pres-
sure-reducing valve is conducted to a device
whereat the expansive power of tne gasisap-
plied to operate the signal. ‘T'his lcz,qt mei-
tioned device may be edlled a ‘‘gas-pressure-
applying device.” A contr ollmn' valve or
valvesare provided forthe eontl‘olpf this pres-
sure-supply to this pressure-applying device.
Any liquefied gas may be employed which 1s
capable of supplying the requisite power in
the form of gas-pressure when the pressure
on the liquid is slightly reduced—such, for

example, as liquefied carbonic-acid gas. The
gas - pressure - applymﬂ' device may be con-
structed in various forms. For example, it
may be in the form of a piston-chamber or a

- -

e,

| ed with a distant source of supply.

sands of signal operations.
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turbine or in any other suitable form éa,pa—
ble of receiving and applying the pressure of
the expansive gas to operate the signal, al-

though I prefer a piston and piston-chamber.

70

‘The pressure-storage tank in its best form

is removable and replaceable, so that when
it has become substantially exhausted it may
be removed and another charged tank putin
its place. Again, in the besb arrangement
there will bea Sepamte storage-tank for each
separate signal. ‘The tank may thus be lo-
cated 1n close proximity to its signal, thus
avoiding leakage, loss of power, and ‘other
disadvantages incident to long pipes connect-
Again,
in the best arrangement the signal-operating
parts are largely inclosed within a localized
housing, including the gas-pressure-applying
device, with its exhaust port or ports, where-
from it results that the deposition of moisture
and frostuponthoseoperating parts islargely
prevented.
apparatus the signal and its connected parts
may be entirely localized, compact, self-con-
tained, and unitary and that its operation
will be automatic and quite independent of
any outside conditions. Moreover, the en-
tire apparatus is of great simplicity, both in
construction and mode of operation. By my

system and apparatus a small portable pres-

sure-storage chamber will supply a sutficient
signal - operating pressure for many thou-
Thus a tank con-
taining fifty pounds avoirdupois of lique-
fied carbonic-acid gas is capable of operat-
ing an ordinary semaphore-signal upward ot
twelve thousand times.
supply contained in the small portable pres-
sure-storage tank is there maintained at an

| available pressure much in excess of that re-
quired for a practical working of the signal
-and by means of a reducing-valve is reliably

reduced to and maintained at the pressure
required for an efficient and economical work-
ing of the signal. The reducing valve or de-
vice i8 interposed between the pressure-stor-
age tank and the valve or valves which con-
trol the admission of pressure to the pressure-
applying device, as is shown in the drawings.

By my invention the operating of the sig-
nal makes only brief and intermittent and
small demands aupon the stored power, and by
my invention also the cbanges of temperature

“incidental to the operation of the liquefied
-gas are prevented from deleteriously affect-

ing the operation of the signal. .

By my invention great economy of installa-
tion, of maintenauce, and of operation are
realized and obtained as contrasted with each
of the two systems in practical use, and yet
even greater certainty and reliability of op-
eration are obtained than 1s pOS‘SIble with
them.

After thmourrh and ethaustwe tests and
long - continued practical use my invention
has ogone into wide general use on most of the

It will thus be seen that in my

The great power-
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leading railroads in the country and is now | particular form of the signali is what is known

supersedmﬂ'allotherf{)rmsofautomatwsema-
phore-gignals.

The accompanying drawings, Fiﬂ‘ules 1, 2,
and 3, forming a part of thle_ Speelﬁcatlop

show the apparatus embodying my invention

in several different forms.
The same numerals of reference deswnate
corresponding parts.

Fig. 1is a representation, par tly in vertical

elevatwn partly in vertical section, and

‘partly in diagram, of a railway sem&phore-

mgnal apparatus embodymo‘ my invention
in one of its forms. Fig. 2 is a similar view
of a railway semaphor e-swnal apparatus em-
bodying my invention in a modified form.

Fig. 3 is a diagram of a railway signal system

embodymg my invention,

Referring-now more partic ulaﬂy to the spe- |

cific appamtus shown in Fig. 1 of the draw-
ings, 1 is the signal pivoted on the post 1%
5 is a pressure-storage chamber containing

a supply of suitable hqueﬁed oas, such as

hqueﬁed carbonic-acid gas under pressure—
say at from six hundred fto mne hundred

peunds to the square inch.

2, 3, and 4 are the gas- preqsure applying de-
| sure of the gas in the pressure-applying de-

mce:, eonsmtmﬂ' in this case of an operating-

30

35

rod 2
will be noted that the inlet end of the piston-

chamberhas nosubstantial clearance between -

the end wall and the piston.

The pressar a-storage tank 5, contmmnw lig-
nefied gas, is provided with a valve 6, which
is perm&nently opened after the tank is cou-
pled up to the gas-pressure-applying device.

- The pressure- supply tank 5 has a coupling

connection 9, by means of which thetank may |

~ be readily détached from and replaced in op-

40

0

60

erative connection with the pressure- -apply-
This coupling 9 permits of the

ing device.
ready removal of the tank, as when the sup-
ply of liquefied gas therem has become ex-
hausted, and the convenient and ready re-

placing of another charged tank or the same

tank recharged.

81s an automatic pressure- reduelﬂﬂ* valve,
which may be adjusted to automatlcally To-
duce the pressure of the pressure- -supply tank
5 to the operating pressure desired in the
pressure - applying device. 'A low-pressure
chamber thus exists between the storage-flask
5 and the signal-operating means.

7 i3 a connecting-pipe connecting the red uc-
ing-valve 8 with the pressure- a,pplymﬂ‘ cham-
ber 4. 14 is a valve in this connecting-pipe

7 for controlling the inlet of gas- pressure 1o |
the gas-pressure-applying chamber.

This

valve is operated and controlled in a way de-
scribed below.
in the drawings the signal is arranﬂ'ed to as-

sume its different eondﬂzmns of 1ndmatmn by
.change of its position with respect to the hori- |

zontal the horizontal or upper position of the
Sema.phm e-arin indicating ‘“danger” and the
inclined or lowered pombmn of the sema-
phore - arm indicating ‘‘safety.

, & piston 3 and a piston-chamber 4. 1t |

In the form of signal shown

as a ‘‘position-signal;” but In its broadest
aspect the invention is not confined to this

{ type of signal.

81 1is the ordinary wezghted specuaele and
arranged to act as a counterweight for the

i seomaphore-arm, so that the swnal has g nor-

[ mal bias to “danﬂ*er
| normally biased toward one GOﬂdltIOi’l of in-

7 Thus the signal is

dication. = Again, thesignals, as shown in the
drawings, are not inclosed in a casing and

- are exp:}sed to view and in actual use have a
'landﬂcape background. Moreover, as shown

in the drawmgs, the signals are arranﬂed to

normally indicate “danﬂ*er ”_that is to say, -
| when there is no train to Ieeewe an indica-

tion the signal shows ‘“‘danger.”

10 is a hood surrounding the piston-cham-
ber and earried by the md 2.

In the arrangement shown in Fig. 1 the
signal is moved to its condition of safety
mdleatmn by the gas-pressure in the pres-
sure-applying device and is locked or held
from returning to ‘“danger” by a retaining

device as contradwtmgmshed from an ar-

75

8o

9"-'-

rangement in which the signal is held from

retummﬂ* to ¢ danger” by the continued pres-

vice—such, for example, asis shown in Kig. 2.
In the arrangement showun in Kig. 2 the s sig-
nal is notonly moved toits condition of sa,fety
indication by the gas-pressure 1n the pres-
sure-applying device, but it is held in that
condition of safety indication by the gas-pres-

sare in the pressure-applying device, the gas
which has by its pressure raised the plSt{)ﬂ -

and so lowered the signal being prevented
from escaping until it is desired that the sig-
nal shall o back to the condition of danger
mdwa,tlon Incidental to this difference be-
tween the arrangements shown in Figs.1and

In Fig. 1 a spring-catch 11, carried by the

| boss of the hood 10, is arranged to snap past
| the projecting end of the armature 12 of the

magnet 13, when the pistonand rod aredriven

95

IOC

105

‘2 there is also a difference in the arrange- .
ment of the valve devices and controlling-cir-
| enits, which will now be described. |

1I0

115

upward to lower the signal to the position of

safety indication. The catch 11 then settles
upon and is supported by the armature 12 to
hold the signal to its position of safety indi-
cation, the maﬂ‘net 13 being at this time and
for this purpose energized, as will presently
be.shown. This constitutes a retaining de-
vice to hold the signal in a position of deﬁ-
nite indication against its normal bilas. The
oas in the piston-chamber 4, which Operated
to drive the piston and rod upward escapes

In Fig. 1 the inlet-valve 14 in the pipe 7 is
operated by the weighted arm 15, which is

normallyheldin hor izontal position,as shown,

by the weighted armature 17 of the ma,ﬂ'net

| 16 to hold the valve closed. When the mag-

» Thus this | net 16 is energized, the armature is attracted

120

125

after the cateh 11 passes the ar ma,ture 12, as -
‘hereinafter shown.

130
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ried by the hood 10.

an arm 34, callled on the hood 10.

L

r-a— )
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and permits the arm 15 to drop, and thereby | ing thé signai to indicate **safetyﬁ is auto-

to open.the inlet-valve 14,

18 is a pivoted arm carried by the hood 10
and having a slot 19, into which projects a
pin 20, carried by the arm 15. When the pis-
ton 3, rod 2, and hood 10 rise, the arm 18 lifts
the fallen arm 15 above the end of the arma-

ture 17, and thereby closes the inlet-valve 14.

The armature 17 when released from the mag-

net 16 by the deénergization of the latter falls

back under and again supports the arm 15
and holds the inlet-valve 14 closed.

2118 an exhaust or outlet valve operated by
an arm 22, having a pin 23, which enters the
slot 24 ot the arm 25 and pivoted to and car-
This valve 21 is nor-
mally closed and isopened just after the catch
11 passes the armature 12, this being accom-
plished by the slotted arm 95. When the pis-
ton 3 returns to its lowest position, the arm
15 is not affected; but the arm 25 lowers the

valve-arm 22, and so closes the outlet-valve.

The magnets 13 and 16 are arranged in mul-
tiple in a signal-cireuit which includes the
battery 26 and cireuit-controllers or circuit-
breakers 27 and 28, operated, respectively, by
the track-maﬂ*nets 29 and 30. T'he magnets

29 and 30 are connected,-. respectively, in the
rail-eircunits of track-sections 31 and 32.
the branch with the magnet 16 18 a circuit-

In

controller or circult-breaker 33, mechanically

closed when the piston 1s in its lowest posi-

tion and so the signal is at ‘“danger” by
_ When
the piston 3 and hood 10 have accom plished
a small portion of the upward stroke, the cir-
cuit through the magnet 16 is broken at 35.

- This effectb a saving of battery-power.

40

45

50

55

6>

of the piston.

The operation is as follows: A train on
track-section 31 closes at 27 the signal-circuit
of battery 26, energizing maﬂnet‘s 13 and 16,

the latter of “hl(ﬂl trips the arm 15, which

thereupon opens the valve 14, .:Lllowmf_,r oas
to enter the piaton chamber 4_3[1(1 lower the
signal to ‘“‘safety.” As the rod 2 rises the
branch circuit through magnet 16 is broken
and armature 17 1s released. As the rod eon-
tinues to rise the arm 15 is lifted, so that 1t
again closes the inlet-valve 14 and comes to
rest upon the armature 17. 'Thecatch 11 also
snaps past the armature 12, and immediately
thereafter the outlet-valve 21 is opened, al-
lowing the rod to settle back slightly, so that
the catch 11 rests upon the armature 12, which
being held by its magnet supports the sig-

nalat ‘““safety.” Whenthetrainenterstrack-

section 32, the signal-circuit of battery 26 1s
broken at 28, thereby deénergizing magnet
13, releasing catch 11, and permitting the sig-
nal to rise to ‘‘danger” behind the train.
Sufficient gasremains  within the piston-cham-
ber to fmm a cushion for the return stroke
When the train passes beyond
track-section 32, the signal-circuit will be re-
stored to nor mal

From the above statement of operation 113

‘will be seen that the supply of gas for caus- | track-sections following.

closed and the inlet-port is opened.

signal at ‘‘safety”

matically cut off when the signal has com-
pleted a predetermined movement under gas-
pressure. It will also be seen that only one
pressure-applying chamber or device is need-
ed in effecting the changes in the conditions
of indications.

In Fig. 2 the signal 35, pivoted on the post
352, counterweighted by spectacle 82, signal-
rod 36, piston 37, piston-chamber 33, storage-

tank 39, having valve 40, reducing-valve 41,

1 pipe 42, having coupling 43, track-sections

44 and 4:5 with 1:1::1,(3,1r maﬂ‘nets 46 and 47, are
the same as the corlespondmﬂ' parts in Flﬂ'
1 and need not be again described. 'I'he pipe
42 opens into a valve-chamber 48, having a
valve-rod 49, carrying two valves 50 and 51,
The valve 50 opens and closes an inlet-port
for admission of gas to the piston-chamber 33
from the pipe 42, and the valve 51 opens and
closes an outlet-port for the escape of gas
from the piston-chamber 38. A spring o2 on
the valve-rod 49 serves to hold therod 49 in-
ward, so that the inlet-port is normally closed

70
75

30

90

and the outlet-port is normally open, the

sienal being normally at ‘“danger.” When
the rod 49 is retracted, the outleb port is
_ The rod
49 is operatively connected with the arma-
ture 53 of magnet 54 in the signal-circuit of
battery 55, this circuit including the nor-
mally open circuit-controller 56 and the nor-
mally closed cirenit-controller 57. 'I'hese cir-
cuit-controllers are operated, respectively, by
the magnets 46 and 47 in the rail-cireunits of
track-sections 44 and 45.

The operation is as follows: A train on
track-section 44 closes at 56 the signal-circuit

of battery 55, energizes magnet 54, and opens

inlet -port and closes outlet-port in valve-
chamber 48. The inlet of gas to the piston-
chamber 38 puts the signal to “*safety,” and
the gas-pressare from the tank 39 holds the
until the train enters
track-section 45, whereupon the signal-eir-
cuit is broken at 57, thereby deénergizing
magnet 54 and opening the gas-outlet -port
and closing the gas-inlet port. The signal

thus returns to ‘““danger’ behind the train.
61 in the arrangements of both Fig. 1 and

Fig. 2 indicates the casing or housing for the
ﬂlwnal -operating parts.

in Fig. 3 the diagram shows three signals
58, 59, a,nd' 60 connected in a system. These
signals may be of either of the types shown
in Figs. 1 and 2.  The operating mechanism
of each signal 1s shown inclosed within a cas-
ing, such as 61, which is provided with a door
62. Pressure-storage tanks 63, 64, and 65 are
provided, one for each signal, and for each

tank there is a connection, such as that shown
at 66, for detaching and replacing each tank.
Signal 58 guards the block consisting of track-
sections 67 and 68. Signal 59 guardsthe block
consisting of the track-sections 69 and 70.
Signal 60 guards the block consisting of the
Track -section 71

9% .
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is partof the bloek preceding signal 58. The | than a stored supply of liquefied gas {o cause

rails of the several track-sections are con-

nected in cirenit with the magnets 72, 73, 74,

75, and 76. The signal-circuit of signal 58
includes battery 77, normally closed circuit-
controllers 78 and 79, and normally open cir-
cuit-controller 80, operated, respectively, by
magnets 74, 73, and 72. The signal-circuits

of signals 59 and 60 are similarly arranged.

In the operation of the system a train on

track-section 71 closes at 80 the signal-gcir-
=

cuit of signal 58 and puts the signal to
‘““safety.” When the train is on track-seec-
tion 67, it breaks the signal-¢ireuit at 79 and

puts the signal to ‘““danger.” When it en-

ters track-section 68, it again breaks this sig-
nal-circuit at 78 and keeps the signal at
““danger” and also closes the signal-circuit
of signal 59 and puts it to “‘safety.” This
operation is repeated as the train proceeds.
This diagram of a system is shown herein
more particularly to illustrate the individual
pressure-storage tanks for the individual sig-
nals and each in close proximity to its signal.

It is to be understood that the invention
in its broader aspect is not limited to the em-

ployment of any particular mechanism for .

operatively connecting a signal with a pres-
sure-storage tank for liquefied gas.

changes could readily be made in such mech-

anism and in the apparatus for controlling
the operation of the signal without depart-
ing from the scope of the invention.

What I claim, and desire to secure by Let-

ters Patent, 15— |
1. In a railway signal apparatus, the com-

bination of a signal, storage means contain-

ing a supply of liquefied gas, means for ap-

plying said gas to cause the signal to assume

a condition of indication, and mweans other
than said stored supply of liquefied gas to
cause the signal to assume a condition of dif-
ferent indieation, substantially as described.

2. In a railway signal apparatus the com-
bination of a signal, storage means contain-

ing a supply of carbonic-acid gas, means for

applying said gas to cause the signal to as-

- sume a condition of indication, and means

535

other than said storage-supply of gas to cause

the signal to assume a condition of different :

indieation, substantially as described.

3. In a railway signal apparatus, the com-
bination of a signal, storage means contain-

ing a supply of liquefied gas, means for ap-
plying said gas to cause the signal to assume
a condition of indication, means other than

~ thesaid stored supply of liquefied gas to main-

60

tain the signal in said condition of indica-
tion, and means other than the said stored
supply of liquefied gas to cause the signal to
assnme a condition of different indication,
substantially as deseribed.

4. In a railway signal apparatus, the com-

bination of a signal, storage means contain-

ing a supply of liquefied gas, means tor ap-
plying said gas to cause the signal to assume

a condition of indication, and means other i bination of a signal, storage means contain-

Various
| seribed.

| means for releasing
as deseribed.

the signal to assume a condition of different
indication, substantially as described.

- 5. In a railway signal apparatus, the com-
bination of a signal, storage means contain-
ing a supply of liquefied gas, means for ap-

plying said gas to cause the signal to assume

a condition of indieation, and means other
than the said stored supply of liquefied gas
to maintain the signal in said condition of
indieation, substantially as described.

6. In a railway signal apparatus, the com-
bination of a signal, storage means contain-
ing a supply of liquefied gas, means for ap-
plying said gas to operate the signal, and a
retaining device for said signal, substantially
as deseribed. | | o

7. In a railway signal apparatus the com-
bination of a signal, storage means contain-

ing a supply of carbonic-acid gas, means for

applying said gas to operate the signal and
a retaining deviee for said signal, substan-
tially as described. S

- 8. In a railway signal apparatus, the com-
bination of a signal, storage means contain-
ing a supply of ligquefied gas, means for ap-

plying said gas to operate the signal, a re-

taining device for said signal, and means for
releasing the signal, substantially as de-

9. In a railway signal apparatus, the com-
bination of a signal, storage means contaln-

ing a supply of liquefied gas, train-controlled
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means for applying said gas to operate the

‘signal, and a retaining device for said signal,

substantially as described.

10. In a railway signal apparatus, the com-
bination of a signal, storage means contain-
ing a supply of liquefied gas, means for ap-

105

plying said gas to operate the signal, a retain-

ing device for said signal, and train-controlled
the signal, substantially

'11. In arailway signal apparatus, the com-
bination of a signal, storage means contain-
ing a supply of liquefied gas, means for ap-

plying the gas to cause the signal to assume

one condition of indication, and a detent for

maintaining the signal .in said condition of

indication, substantially as described.

12. In a railway signal apparatus, the com-
bination of a signal, storage means contaln-
ing a supply of liquefied gas, means for ap-

IIC
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plying the gas to cause the signal to assame

one condition of indication, a detent for maiu-
taining the signal in said condition of indica-

tion, and train-controlled meauns for releasing -

said detent, substantially as deseribed.
13. In a railway signal apparatus, the com-

125

bination of a signal, storage means contain-

ing a supply of liquefied gas, means for pro-
dueing and maintaining a reduction in the
pressure of said gas, and means for applying

‘the gas at the reduced pressure to operate the

signal, snbstantially as described. -
14. In a railway signal apparatus, the com-
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ing a supply of liquefied gas, a reducing-
valve, and means for applying the gas to op-
erate the signal, substantially as described.
15. In a railway signal apparatus the com-
bination of a signal, storage means contain-
ing a supply of carbonic-acid.gas, a reducing-
valve and means for applying the gas to op-
erate the signal, substantially as described.
16. In a railway signal apparatus, the com-
bination of a signal, storage means contain-
ing a supply of liquefied gas, an automatic
reducing-valve, and means for applying the
ogas to operate the signal, substantially as de-
scribed. |
17. In a railway signal apparatus, the com-
bination of a signal, storage means contain-
ing a supply of liquefied gas, and means for
initially supplying said gas at a reduced pres-
sure to operate the swnal, substantially as de-
scribed. |
18. In a railway signal apparatus, the com-
bination of a signal, storage means contain-
ing a supply of liquefied gas, a pressure-ap-
plyingdevice tooperate thesignaland in com-
munication with said storage means, means
for controlling the supply of gas to said pres-

sure-applying device, and a reducing-valve

interposed between said storage means and
said controlling means, subst&utml]y as de-
scribed.

19. Inarailway signal apparatus, the com-
bination of a signal normd,lly biased toward
one condition of indication, storage means
containing a supply of liquefied gas, and

means for applying said gas to cause the sig-

nal to assume g COHdItIOD of different IHGIL&-
tion against its normal bias, substantially as

- desecribed.
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20. In a railway signal apparatus the com-
bination of a signal normally biased toward
one condition of indication, storage means
containing a supply of carbonie-acid gas, and
means for applying said gas to cause the sig-
nal to assume a position of different indica-
tion against its normal bias, substantially as
descrlbed

21. Inarailway signal apparatus, the com-
bination of a signal normally biased toward
one condition of indication, storage means
containing a supply of liquefied gas, means
for applying said gas to cause the signal to
assume a condition of different indication
agalnst its normal bias, and means other than
the said storedsupplyofliquefied gas to main-
tain the signal in said condition of indication,
substantially as deseribed. |

22. Inarailway signaling system, the com-
bination of a series of signals normally biased
toward one condition of indication, a series of
Independent storage means eontammﬂ' sup-
plies of liquefied gas, and a series of means
for applying the gas from each stored supply

to cause the swnal% to assume a condition of
differentindication against their normal bias,
substantially as described.

23. Inarailway signal apparatus, the com-
bination of a signal, storage means contain-

.

743,9%5

ing a supply of liquefied gas, means for ap-
plying said gas to cause the signal to assume
one condition of indication, and a casing or
housing for said gas-applying means, said
gas -applying means and the exhaust from
same being within the same part of the cas-
ing, substantially as deseribed. -

24. Inaraillwaysignal apparatus, the com-
bination of a signal normally biased toward
one condition of indication, storage means
containing a supply of liquefied gas, means
for applying said gas to cause the swnal to
assume a eondltlon of different indication
against its normal bias, and a casing or hous-
ingforsaid gas- applymwmeans subsrantlally

as deserlbed

20. In a signal apparatus, the combination

of a sigpal having a normal bias to one posi-

tion of indication, a pressure -storage tank
containing liquefied gas, and a gas-pressure-
applying chamber in operative connection
with said signal and in controllable commu-
nication with said storage-tank, whereby gas
may besupplied from said storage-tank tosaid
gas-pressure-applying chamber to move the
signal against its normal bias toanother posi-
tion of indication, substantially asdescribed.

26. In a signal apparatus, the combination
of a signal having a normal bias to one posi-
tion of indication, a pressure-storage tank

containing liquefied gas, a gas-pressure-ap-

plying chamber in operative connection with
sald signal and in controllable communica-
tion with said storage-tank, wherebygas may
be supplied from said storage-tank to said
gas-pressure-applying chamber to move the
signal against its normal bias to another po-
sition of indication, and a retaining device to
hold the signal against return movement, sub-
stantially as described.

27. In a signal apparatus the combination
of a signal having a normal bias to one posi-
tion of indication, a storage-tank containing
liquefied carbonic-acid gas, a gas-pressure-
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applying chamber in operatwe connection -

with sald signal and in controllable commu-
nication with said storage-tank, whereby gas
may be supplied {rom said storage-tank to
sald gas-pressure-applying chamber to move
the signal against its normal bias to another
position of indication, and a retainingdevice
to hold the signal against retuarn movement,
substantially as described.

.[-1'5
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28. In a signal apparatus, the combination

of a signal having a normal bias to one posi-
tion of indication, a pressure- storage tank
containing liquefied gas, a gas-pressure-ap-
plying ch&mber in operatwe oonneetwn with
said signal and in controllable communica-
tion with said storage-tank, whereby gas may
be supplied from said storatre-tank to said

‘gas-pressure-applying eha.mber to move the

signal against its normal bias to another posi-
tion of indication, and a retaining device un-

der electric control to hold the signalagainst

return movement, substantially as described.
29. In a signal apparatus, the combination
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of a signal having a normal bias to one posi-

tion of indication, a pressure-storage tank
containing liquefied gas, a gas-pressure-ap-
plying clmmber in ﬁnel‘ahve connection with

said signal and in controllable communica-

tion with said storage-tanlk, whereby gas may

be supplied from said storage-tank to said

cgas-pressure-applying chamber to move the

signal against its normal bias to another posi-

tion of indication, means for admitting gas

tothe gas-pressure-applying chamber,atrack-

cireuit for controlling said means tomove the

- swnal against its norma,l bias, and a retain-

ing devwe to hold the signal against its re-
turn movement, substa ntla,lly as described.
30. In a sigﬂal apparatus, the combination
of a signal having a normal bias to one posi-
tion of indication, a pressure-storage tank

~containing liquefied gas, a gas-pressure-ap-
plying chamber in operative connection with
said signal and in controllable communica-

tion with said storage-tank, whereby gas may
be supplied from said- storage-tank to said
ogas-pressure-applying chamber to move the
swnal against its normal bias to another posi-
twn of indication, means for admitting gas to

- the gas-pressure- applymfr chamber, eleetrw
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devices for econtrolling said meansto movethe |

signal against its nermal bias, and a retain-
ing dewee under electric control to hold the

signal against return movement, substan- _
' | ing chamber to move the signal against its

tlally as deswibed

31. In a signal apparatuas, the COmblﬂ‘lthH
of a signal having a normal bias to one posi-
tion of indicatiq’n, a pressure -storage tank
containing liquefied gas, a gas-pressure-ap-
plying chamber in operative connection with

said signalandin controllable communication
with said storage-tank, and a reducing-valve !
for said tauk whereby gas may be supplied

from said storage-tank to said gas-pressure-

applying chamber to move the- swna,l against |

its normal bias to another posﬂ:wn of mfllc'a,-
tion, substantially as described.

of a signal haviog a normal bias to one posi-
tion of indication, a pressure-storage tank
containing liquefied gas, a gas-pressure-ap-
plying chamber in operative connection with
said signal and in controllablecommunication
with said storage-tank, a reducing-valve for
said tank, whereby gas may be supplied from
said storage-tank to saild gas-pressure-apply-
ing chamber 10 move the signal against its

‘normal bias to another position of indication,.

and a refaining device to hold the swnal
against return movement, substantlally as

deseribed.
33. In a &wnal apparatus, the combination

of a signal having a normal bias to one posi-

tion of indieatien, a pressure-storage tank

- containing liguefied gas, a gas-pressure-ap-

plying chamber in operative ¢connection with

said signalandincontrollablecommunication

with said storage-tank, a reducing-valve for

said tank, whereby gas may be supplied from |
said storage-tank tosaid gas-pressure-apply-

In asignal apparatus, the combination

r 3

}

ing chamber to move the signal against its
normal bias to another position of indication,
and a retaining device under electric control

to hold the signal against return movement,

substantially as described.

34. Ina signal apparatus, the combination
of a signal having a normal bias to one posi-
tion of indication, a pressure-storage tank
containing liquefied gas, a gas-pressure-ap-
plying chamber in operative connection with
said signaland in controllable communication

sald tank, whereby gasmay be sapplied from
sald storage-tank to said gas-pressure-apply-
ing chamber to move the signal against its
normal bias to another position of indication,
means for admitting gas to the gas-pressure-
applying chamber, a track-cireuit for econtrol-
ling said means to move the signal againstits

normal bias, and a retaining device to hold
the signal against retiirn movement, substan-

tlallv as desembed
35. In a signal apparatus, the combination
of a signal havluw a normal bias to one posi-

tion of mdleatmn a pressure - storage tank

containing liqueﬁed gas, a gas-pressure-ap-
plving chamber in operative connection with
saidsignalandin controllablecommunication
with said storage-tank, a reducing-valve for
said tank, Whereby gas may be supplied from
said stora,ge -tank to smd ggs-pressure-apply-

normal bias to another position of indication,
means for admitting gas to the gas-pressure-
applying chamber, electric devices for con-
trolling salid means to move the signal against
its normal bias, and a retaining device under

olectrie control to hold the signal against re-

turn movement, substantially as described.
36, In arailway signal apparatus, the com-
bination of a signal normally at danger and

having a normal bias to danger position, a

pressure - storage tank containing liquefied
gas, and a gas-pressure-applying chamber in
operative 'eonnection with said sigina,l and In
controllable communication with said stor-
age-tank, whereby gas may be supplied from
said storage-tank to said gas-pressure-apply-
ing chamber to move the signal to qafety,
substa,utmll} as described. |

37. In a railway signal appafatus the com-

bination of a signal normally at danger and
having a normal blas to danger position, &
pressure-storage tank containing carbonic-
acid gas, and a gas-pressure-applying cham-
ber in operative connection with said signal
and in controllable communication with said
storage-tank, whereby gas may be supplied
from sald sfora,j?re-tank to sald gas-pressure-
applying chamber to move the signal to
safety, substantially as described.

38. Ima rallw&y signal apparatus, the com-
‘1390

bination of a signal nﬁrmally at danger and

| having a normal bias to danger po‘sition,-a,

pressure - storage tank containing liquefied
gas, a gas-pressure-applying chamber in op-
erative connection with said signal and. in

7
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- with said storage-tank, a reducing-vaive for -
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controllable communication with said stor- | of a signal having a normal bias to one posi-

age-tank, whereby gas may be supplied from
said storage-tank to said gas-pressure-apply-
ing chamber to move the signal to safety,
train-actuated means in advance of the sig-
nal operating to supply gas to the gas-pres-
sure-applying chamber to move the signal to
safety, and train-actuated means in the rear
of the signal operating to allow the sig-
nal to return to danger, substantially as de-

scribed.

39. In a railway signal apparatus, the com-

bination of a signal normally at danger and-

having a normal bias to danger position, a
pressure - storage tank containing liquefied
oas, a gas-pressure-applying chamber in op-

eratbtive connection with said signal and 1in
-controllable communication with said stor-

age-tank, a reducing-valve for said tank,
whereby gas may be supplied from said stor-

age-tank to said gas-pressure-applying cham-

ber to move the signal to safety, train-ac-
tuated means in advance of the signal oper-

ating to supply gas to the gas-pressure-apply-
ing chamber to move the signal to safety,
and train-actuated means in the rear of the

signal operating to cause the signal to return
to danger, substantially as described.

40. In a railway signal apparatus, the com-
bination of a signal normally at danger and
having a normal bias to danger position, &

pressure -storage tank containing liquefied

oas, a gas-pressure-applying chamber in op-
erafive connection with said signal and In
controllablecommunication with said storage-
tank, whereby gas may be supplied from said

storage-tank to said gas-pressure-applyling

chamber to move thesignal to safety, a re-
taining device to hold the signal against re-

turn movement, train-actuated means in ad-

vance of the signal operating to supply gas
to the gas-pressure - applying chamber to
move the signal to safety, and train-actuated
means in the rear of the signal operating to
release said retaining device to permit the

signal to return to danger, substantially as.
desecribed. |

41. Ina railway signal apparatus, the com-
bination of a signal normally at danger and

having a normal bias to danger position, a

- pressure-storage tank containing liquefied

55
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oas, a gas-pressure-applying chamber in op-
erative connection with said signal and in
controllable communication with said stor-
age - tank, a reducing-valve for said tank,
whereby gas may be supplied from said stor-

age-tank to said gas-pressure-applying cham-

ber to move the signal to safety, a retaining

device to hold the signal against return move-

ment, train-actuated meansin advance of the
signal operating to supply gas to the gas-pres-
sure-applying chamber to move the signal to
safety, and train-actuated means in the rear
of the signal operating to release said retain-
ing device and permit the signal to return to

-danger, substantially as described.

tion of indication, a pressure-storage tank
containing liquefied gas, a gas-pressure-ap-
plying chamber in operative connection with
said signal and in controllable communica-

‘tion with said storage-tank, a supply-port for

the gas-pressure-applying chamber, whereby
gas may besupplied tosaid chamber from the
storage-tank to move the signal against 1ts
normal bias to another position of indication,
a retaining device to hold the signal against
return movement, and a track-circuit oper-
ating to open said supply-port and to set said
retaining device, subgtantially as deseribed.

43. In a signal apparatus, the combination
of a sigral having a normal bias to one posi-
tion of indication, a detachable and replace-
able pressure-storage tank containing lique-
fied gas, a gas-pressure-applying chamber in

70
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operative connection with said signal and in

controllable communication with said stor-
age - tank, an automatic reducing-valve for
said tank, a supply-port for the gas-pressure-
applying chamber, whereby gas may be sup-
plied to said chamber from the storage-tank
to move the signal against its normal bias to
another position of indication, a retaining de-
vice to hold the signal against return move-
ment, and a track-cireuit operating to open
said supply-port and to set said retaining de-
vice, substantially as described.

44. In a railway signal apparatus, the com-
bination of a signal normally at danger and
having a normal bias to danger position, a
detachable and replaceable pressure-storage
tank containing liquefied gas, a gas-pressure-
applying chamber in operative connection
with caid signal and in controllable commus-
nication with said storage-tank, anantomatic
reducing - valve for said tank, whereby gas
may be supplied from said storage-tank to
said gas-pressure-applying chamber to move
the signal to safety, a retaining device to
hold the signal against return movement, a
track-circuitin advance of the signal operat-
ing to supply gas to the gas-pressure-apply-
ing chamber to move the signal to safety,
and a track-circuit in the rear of the signal
operating to release said retaining device and
permit the signal to return to danger, sub-
stantially as described.

45. In a railway signal apparatus, the com-

‘bination of a series of signals each having a

normal bias to danger position, a series of
detachable and replaceable storage-tanks
containing liquefied gas, one for each signal,
a series of gas-pressure-applying chambers,
one for each storage-tank in operative con-
nection with asignal andin controllable com-
munication with its associated storage-tank,
a reducing-valve for each tank, whereby gas
may be supplied from each storage-tank toits
gas-pressure-applying chamber to move the
associated signal to safefy, and traln-op-
erated devices for controlling the gas-supply
for operating said signals, substantially as

42. In asignal apparatus, the combination:| described.
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46 In a railway signal apparatus, the com-
bination of a series of signals each having a
normal bias to danger posmon a series of
detachable and replaceable storage - tanks
containing liquefied gas, one for each signal,
a series of gas-pressure-applying chambers
one for each storage-iank, in operative con-
nection with a si ﬂ'nal and in controllable com-
munication w1th 1ts associated storage-tank,
a reducing-valve for each tank, Whereby oas
may be su pphed from each stora ge-tank toits |
oas-pressure-applying Lhamber to move the |
asseemted signal to safety, a supply-port for
each gas-pressure-applying chawmber, a re-
taining device for each signal to hold it
against return movement, &ud a track-circuit

for each signal operating to open the supply-

port and to set the retaining device for said
signal, substantially as described.

47 Tna railway signal apparatus, the com-
bination of a series of signals each having a
normal bias to danger position, a series of
detachable and replaceable storage - tanks
contalning liquefied gas, one for each signal,
a series of gas-pressure-applying chambers

one for each storage-tank, in operative con-

nection with a signal and in controllable com-
munication with its associated storage-tank,

- a reducing-valve for each tank, whereby gas

30
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may be supplied from each storawe tank to its

gas-pressure-applying chamber to move the

associated signal to safety, a supply-port for
each gas-pressure-applying chamber, a re-
taining device for each signal to h{)]d_ it
against retnrn movement, a track-circutt in
advance of each signal to control said supply-
porttoput the Slﬂ't]cll tosafety, and atrack-cir-

- ¢cult in the rear of each signal to release said

40

retaining device to put the signal to danﬂ'er -

substanually as described. -
48. In a signal apparatus, the eombmatwn
of a signal having a normal bias to one posi-

tion Df indieation, a pressure-storage tank

50
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containing liquefied gas, a gas-pressure-ap-
plying ehamber in operative connection with

said signal and in controllable communication

with seud storage-tank, whereby gas may be
supplied from said storage-tank to said gas-
pressure-applying chamber to move the sig-

nal against its normal bias to another posi-

tion of indication, means for admitting a sup-
ply of gas to and exhaustmﬂ‘ it from bhe gas-
pressure- a,ppls ing chamber, means for auto-

matically eutting “off the su pply of gas to said
chamber when the signal hascom pleted a pre-
determined movement under gas-pressure,
and a retaining device to hold the signal
against return movement, substamially
deserlbed

49, In a signal apparatus, the combination
of a signal hd?lﬂ?‘ a normal bias to one posi-

tion of indieation, a pressure-storage taunk

containing liquefied gas, a gas-pressure-ap-

‘plying chamber in operative connection with

said signal and in controllable communica-

“{ion wu;h said storage-tank, whereby gas may

i
|

gas-pressure-applying chamber to move the

signal against its normal bias to another po-

sition of indication, means for admitting a
supply of gas to and exhausting it from the
oas-pressure-applying chamber, means for
a,ntmnatmally cutting off the su ppl} of gasto

sald chamber when the signal has com pleted
a predetermined mm*ement under gas-pres-
sure, and a retaining device under electric
eantrol tohold Dheswua] againstreturn move-
menr substant;mllv as described.

50. In a signal apparatus, the combination
of a signal havmﬂ' a normal bias to one posi-
tion of mdlcatmn a detachable and replace-
able pressure- staraﬂ'e tank containing 11que-
fied gas; a gas- pressm*e-dpplvmg ehamber in
operative connection with said signal and in

| controllable communication with said stor-
‘age-tank; an automatic reducing-valve for
| smd stomge tank, whereby gas may be sup-
- plied from said stomﬂ'e tank to said gas-pres-
sure-applying chamber to move the signal
“against the normal bias to another position

of indication; means for admitting a supply

sure-applying chamhef* means for automadt-
ically cutting o
chamber when the signal has completed a

" predetermmed mm*ement undergas-pressure;
and a retaining device under electric control

to hold the SIgnal against return movement,
substantially as deser-ibed. ,
- 51. 'In asignal apparatus, the combination

| of a signal having a normal bias to one posi-
| tion of indicalion; a pressure-storage tank

containing hqueﬁed gas; & gas-pressure-ap-

plying chamber in operabwe conneetion with

said signal and in controllable ecommunica-

tion with said storage-tank, whereby gas may
- be supplied from smd stomﬂ'e tank to said
‘gas-pressure-applying Ghamber to move the
signal against its normal bias to another po-
-swmu ef indication; means for admitting a
supply of gas to and exhausting it from the
-gas-pressure-applying ehamber means for

automatically eutting off the supply of .gas to
said chamber when the signal has completed
a predetermined - m{wemenb under gas-pres-

‘sure; a retaining deviece to hold the signal
| aﬂ’amst retarn m{)vement and train- aetuated
| means in the rear of said signal for releasing

said retaining device, substanma,lly as de-

seribed.

52. In a signal apparatus, Lhe eombmatmn
of a signal hdvmg a normal bias to one posi-
tion of indication: a pressure-storage tank
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| of zas to and exha,ust,mfr it from the‘ gas-pres-

T the supply of gas to said
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containing hqueﬁed oas; a gas-pressure-ap-

s | plying echamber in operative connection with

said signal and in controllable communica-
tion with said storage-tank, whereby gas may
be supplied from said storage-tank to said

gas-pressure-applying chamber to wmove the

mgnal against its normal bias to another po-
sition of indication; means for admitting a

‘supply of gas to and exhausting it from sa,u:l

chamber; means for cutting off the supply of
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pleted a predetermined movement under gas-
pressure; a retaining device to hold the sig-
nal against return movement; and a signal-
circult operating when closed to actuate the
means for supplying gas to the gas-pressure-
applyingchamber,and operating when opened
to release said retaining devwe, substantially
as described.

53. In a signal apparatus, the combination
of a signal having a normal bias tv one posi-
tion of Indication; a pressure-storage tank
containing liquefied gas; a gas-pressure-ap-
- plying chamber in operative connection with
sald signal and in controllable communica-
tion with said storage-tank, whereby gas may
be supplied from smd atomﬂ'e tank to said
gas-pressure-applying Chdlﬂb@l to move the
smnal against its normal bias to another po-
sition of mdlcatmn supply and exhaust ports
for the gas- plessme -applying chamber; a re-
taining device to hold the signal against re-
turn movement; and a signal-circuit operat-
ing when closed to open said supply-port, and
operating when opened to release the retain-
ing device, substantially as desecribed.

54. In a signal apparatus, the combination
of a signal having a normal bias to one .posi-
tion of indication; a pressure-storage tank
containing liquefied gas; a gas-pressure-ap-
plying chamber in operative connection with
said signal and in controllable communica-
tion with said storage-tank, whereby gas may
be supplied from said storage-tank to said
gas-pressure-applying (J_hd,mber' to move the
signal agalinst 1ts normal bias to another po-
sition of indication; supplyand exhaust perts
for the gas-pressure-applying chamber; a re-

taining device to hold the signal against re-

turn mwovement; a signal-circuit operating
when closed to open said supply-port, and
operating when opened to release said retain-
ing device; and means for automatically cut-
ting off the supply of gas to the gas-pressure-
applying chamber upon a predetermined
movement of the signal under gas-pressure,
substantially as desex ibed. |

95, In a signal apparatus, the combination
of a signal having a normal bias to one posi-
tion of Indication; adetachable and replace-
able pressure-storage tank containing ligue-
fied gus; a gas-pressure-applying chamber in
operative connection with said signal and in
controllable communication with said stor-
age-tank; an automatic reducing-valve for
sald tank, whereby gas may be supplied from
sald storage-tank to said gas-pressure-apply-
ing chamber to move the signal against its
normal bias to another position of indication;
supply and exhaust ports for the gas-pres-
sure-applying chamber; a retaining device to
hold the signal against return movement;
and a signal-eircuit operating when closed to
open said supply-port, and operating when
~opened to release the retaining device, sub-
stantially as desecribed.

56. In asignal apparatus, the eomblnatmn

of a signal having a normal bias to one posi- |.
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‘tion of indication; a detachable and replace-

able pressure-storage tank containing lique-
fied gas; a gas-pressure-applying chamberin
operative connection with said signal and in
controllable communication with said stor-
age-tank, whereby gas may be supplied from
sald storage-tank tosaid gas-pressure-apply-
ing chamber to move the signal against its
normal bias to another position of indication;
supply and exhaustportsfor the gas-pressure-

‘applying chamber; a retaining device to hold

the signal against return movement; a sig-
nal - cireuit operating when c¢losed to open
sald supply-port, and operating when opened
to release said retaining device; and means
for automatically cutting off the supply of
gas to the gas-pressure-applying chamber
upon a predetermined movement of the sig-
nal under gas- pressure, SlleTdIlLId“y as de-
seribed. | -

57. In a signal apparatus, the combination
of a signal having a normal bias to one posi-
tion of indication, a storage-supply of car-
bonic-acid gas, a gas-pressure-applying cham-

ber in operative connection with said signal

and in controllable communication with said
storage-tank, whereby gas may be supplied
from said stm age tank to sald gas-pressure-
applying chamber to move the signal against
its normal bias to another position of indica-
tion, supply and exhaust ports for the gas-
pressure-applying chamber, a retaining de-
vice to hold the signal against return move-
ment, and means controlled by the train for
opening sald supply-port and setting said re-
taining device, substantially as described.
58. In a signal apparatus, the combination
of a signal having a normal bias to one posi-
tion of indication; a pressure-storage tank
containing liquefied gas; a gas-pressure-ap-
plying chamberin operative connection with
sald signaland incontrollable communication
with said storage-tank, whereby gas may be
sapplied from said storage-tank to said gas-
pressure-applying chamber to move the sig-
nal against its normal bias to another posi-
tion of indication; supply and exhaust ports
for the gas-pressure-applying chamber; a re-
taining device to hold the signal against re-
turn movement; and a signal-cireuit operat-
ing when closed to open said supply-port and

- to set the retaining device, and operating

when opened to release the retaining device,
substantially as described.

59. In asignal apparatus, the combination

of a signal having a normal bias to one posi-
tion of indication; a pressure-storage tank
containing llqueﬁed gas; 4 gas-pressure-ap-
plying chamber in operative ¢onnection with
said signal and 1n controllable communica-
tion with said storage-tank, whereby gas may
be supplied from said storage-tank to said
gas-pressure-applying chamber to move the

signal against its normal bias to another posi-
_tion of indication; supply and exhaust ports
Tor said gas-pressure-applying chamber; a re-
taining device to hold the signal against re-
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tarn movement; and a signal-circuit operat-
ing when closed to open said supply-port and

to set the retaining device, and operating

IO

when opened to release the retaining device;
and meauns for automatically cutting off the
supply of gas to said gas-pressure-applying

chamber upon a predetermined movement of -

the signal, substantially as described.

60. In a signal apparatus, the combination
of a signal having a normal bias to one posi-
tion of indication; a pressure-storage tank
containing liquefied gas; a gas-pressure-ap-

- plying chamber in operative connection with

15
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25

said signal and in controllable communica-
tion with said storage-tank, whereby gas
may be supplied from said storage-tank to
said gas-pressure-applying ehamber to move

the signal against its normal bias to another |

position of indication; supply and exhaust
ports for said gas-pressure-applying cham-
ber: a retaining device to hold the signal
against return movement; a track-circuit op-
erating toopen said supply-port; and another
track-cireuit operating to release said retain-
ing device, substantially as described.
61. In a signal apparatus, the combination
of a signal having a normal bias to one posi-

tion- of indication; a pressure-storage tank
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containing liguefied gas; a gas-pressure-ap-
plying chamber in operative connection with
said signal and in controllable communica-
tion with said storage-tank, whereby gas
may be supplied from said storage-tank to

said gas-pressure-applying chamber to move

the signal against its normal bias to another
position of indication; supply and exhaust
ports for said gas-pressure-applying cham-

ber; a retaining device to hold the signal
against return movement; a track-circuit op-

erating toopen said supply-port; andanother
track-circuit operating to release said retain-.

ing device, substantially as described.

62. In a signal apparatus, the combination
of a signal having a normal bias to one posi-
tion of indication; a pressure-storage tank
containing liguefied gas; a gas-pressure-ap-

‘plying chamber in operative connection with

said signal and in controllable communica-
tion with said storage - tank, whereby gas

may be supplied from said storage-tank to
said gas-pressure-applying chamber to move

he signal against its normal bias to another
position of indication; supply and exhaust
ports for said gas-pressure-applying cham-
ber; a retaining device to hold the signal

againstreturn movement; a track-circult op-
erating to open said supply-port, and another
track-cireuit operating to release the retain-
ing device; and means for automatically cut- |

ting off the supply of gas to said gas-pressure-
applying chamber upon a predetermined
movement of the signal, substantially as de-
seribed. -

63. In a signal apparatus, the combination

of a signal having a normal bias to one posi-

tion of indication; a pressure-storage tank
containing liquefied gas; a gas-pressure-ap-

soall
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plying chamber in operative connection with
said signal and in controllable communica-
tion with said storage-tank; an antomatic re-

ol

70

ducing-valve for said fank, whereby gas may .
be supplied from said storage-tank to said

gas-pressure-applying chamber to move the
sienal against its normal bias to another po-
sition of indication; supplyand exhaust ports
forsaid gas-pressure-applying chamber; a re-
taining device to hold the signal against re-
turn movement; a track-circuit operating to
open said supply-port; and another track-cir-
cuit operating to release said retaining de-
vice: and- means for automatically cutting
off the supply. of gas to sald gas-pressure-ap-
plying chamber upon a predetermined move-
mentof thesignal, substantially asdescribed.

64, In arailway signalapparatus, the com-
bination of a signal normally at danger and
having a normal bias to danger position; a

pressure - storage tank containing liquefied

gas; a gas-pressure-applying device in oper-
ative connection with said signal and in con-
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trollable communication with said storage-

tank; whereby gas may be supplied from said

| storage-tank tosaid gas-pressure-applying de-

vice to move thesignal to safety; a normally
open signal-cirenit operating when closed to
supply gas to the gas-pressure-applying de-
vice to move the signal to safety, and oper-
ating when opened to cause the signal to
move to danger; train-actuated meauns in ad-
vance of the signal operating to close the sig-
nal-circuit; and train-actuated means in the
rear of the signal operating to open the sig-
nal-circuit, substantially as deseribed.

65, In arailway signal apparatus, the com-
bination of a signal normally at danger and
having a normal bias to danger position; a
pressure-storage tank containing liguefied
gas; a gas-pressure-applying device in oper-
ative connection with said signal and in con-
trollable communication with said storage-
tanks a reducing-valve for said tank, where-
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by gas may be supplied from sald storage- |

tank to said gas-pressure-applying deviece to

move the signal to safety; a retaining device .

to hold the signal against return movement;

anormally open signal-circuit operating when

closed to supply gas to the gas-pressure-ap-
plying device to move the signal to safety,
and operating when opened to release said

| retaining device to permit the signal to return’.
to danger; train-actuated means in advance

of the signal operating to close said signal-
¢ircuit; and train-actuated means in the rear

115

of the signal operating to open said signal-

circuit, substantially as described.

66. In an automatic block-signaling
tem, the combination of a series of blocks; a
signal normally biased to danger for each
block; a pressure-storage tank containing

liquefied gas for each block; a gas-pressure-

Sys-
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applying deviee for each block in operative

connection with a signal and in controllable
commuuication with a storage-tank; means

for each of said devices for admitting a sup-
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of said tanks; a

exhausting 1t from sald device;

L =

ply of gas to and exhausting it from said de-
vice; means for each of said devices for au-
tomatically cutting off the supply of gas to
sald device when its associated signal has

completed a predetermined movement under.

gas-pressure; and a retaining device for each
signal to hold the signal against return move-
ment, substantially as described.

67. In an automatic block-signaling sys-
tem, the combination of a series of blocks; a
signal normally biased to danger for each
bloek adetachableand 1ep1aceable pressure-
Stomﬂ‘e tank containing liquefied gas for each
bloek an automatic reducmmvalve for each
a gas-pressure- applymo* device
for each block in operative connection with
a signal and in controllable communication
with a storage-tank; means for each of said
devices for admitting a supply of gas to and
means for
each of said devices for automatically cutting
off the supply of gas to said device when its
assoclated signal has completed a predeter-
mined movement under gas-pressure; a re-
talining device for each signal to hold the sig-
nal against return movement; and train-ac-
tuated means in the rear of each signal for
releasing its retaining device, substantially
as described.

68. In an automatic block-signaling sys-
tem, the combination of a series of blocks; a
signal normally biased to danger for each
block; a pressure-storage tank containing
liquefied gas for each block; a gas-pressure-
applying device for each block in operative
connection with a signal and in controllable
communication W}ch a storage-tank; means

for each of said devices for admlttmﬂ' a sup-

" ply of gas to and exhausting it from Sald de-

40
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" with a storage-tank;

vice; means for each of said devices for au-
tomatically cutting off the supply of gas to
sald device when 1its associated signal has
completed a predetermined movement under
gas-pressure; a retaining device for each sig-
nal to hold the signal against return move-
ment; and a signal-cireuit for each signal
operating when closed to actuate the means
for supplying gas to the gas-pressure-apply-
ing device tor sald signal and operating when
opened to release the retaining device for said
signal, substantially as described.

69. In an automatic block-signaling sys-
tem, the combination of a series of blocks; a
signal normally biased to danger for each
block; a detachable and replaceable pressure-
storage tank containing liquefied gas for each

block; an automatic reducing-valve for each

of said tanks; a gas-pressure-applyingdevice

for each block in operative connection with

a signal and in controllable communication
means for each of -said
devices for admitting a supply of gas to and
exhausting 1t from said device; means for
each of said devices for automatically cutting
off the supply of gas to said deviece when its

associated signal has completed a predeter-
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f taining device for each signal to hold the sig-

nal against return movement; a signal-cir-

cult for each signal operating when closed to
actuate the means for supplyving gas to the
gas-pressure-applying device for Sa,ld signal
and operating when opened to release the re-

taining device for said signal; and track-cir-

cuits for operating said bwn-ﬂ circulits, sub-

‘stantially as described.

- 70. In an automatic block-signaling sys—
tem, the combination of a series of blocks a
Sign alnormallyatdangerand normally biased
to danger for each block; a pressure-storage
tank containing liquefied gas for each block;
a gas-pressure-applying device for each block
1n operative connection with a signal-and in
controllable communication with a storage-
tank; means for each of said devices for-ad-
mitting a supply of gas to and exhausting it
from said device; means for each of said de-
vices for automatically cutting off the supply
of gas to said device when its associated sig-
nal has completed a predetermined move-
ment under gas-pressure; and a retaining de-
vice for each signal to hold the signal against
return movement, substantially as described.

71. In an automatic block-signaling sys-
tem, the combination of a series of blocks: a
signalnormally atdanger and normally biased
to danger for each block; a pressure-storage
tank containing liquefied gas for each block;
a gas-pressure-applyingdevice for each block
in operative connection with a signal and in
controllable eommunication with a storage-
tank; means for each of said devices for ad-

mitting a supply of gas to and exhausting it
from said device; means for each of said de-

vices for automatically cutting off the supply
of gas to said device when its associated sig-
nal has completed a predetermined move-
ment under gas-pressure; a retaining device
for each signal to hold the signal against re-
turn movement and a normally opensignal-
circuit for each swn&l operating when elosed
to actuate the means for supplying gas to the
gas-pressure-applying device for 'sa,id signal
and operating when opened to release the re-
taining device for said bmnal substantially
as descmbed

72. In a signal apparatus, the combination
of a signal having a normal bias to one posi-
tion of indication;
containing liquefied gas; and a piston and
piston-chamber in operative connection with
sald signal and in controllable communica-
tion w1th said storage-tank, whereby gas may
be supplied from bald Storaﬂe tank to said
piston-chamber tomove the signalagainstits
normal bias toanother position of indieation,
substantially as described.

73. In a signal apparatus, the combination
of a signal ha.vmu' a normal bias to one pPosi-
tion of indication, a storage-supply of car-
bonic-acid gas, and a piston and piston-cham-
ber in operative connection with said signal
and in controllable communication with said

mined movement under gas-pressure; a re- | storage-supply, whereby gas may be supplied

a pressure-storage tank
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from said stmaﬂ'e supply tosaid plsten .cham- ! 'tion of indication; a pressurc- stomﬂ'e tank

bertomovethe ,slcrnal againstitsnormalibiasto
another pomtmn of indication, substantially

as described..

74. In a signal apparatus, the eombmatmn

of a signal hamnw a normal bias to one posi-

tion ef 1nd1catwn a pressure-storage tank .

containing llqueﬁed oqs; a piston and piston-
chamber in umemtive connectiﬁn with said
signal aund in controllable communication
wx.th said storage-tank; and aredueging-valve
for said tank w hereby gas may be supphed
from said storage-tank to said piston-cham-

ber to move the signal against its normal bias

to another position of mdwatwn substan-

tially as described.
75. In a signal apparatus the combm(ztwn

of a signal hawnﬂ' s normal bias to one posi-

tion of indication, a storage-supply of car-
bonic-acid gas, a piston and piston-chamber
in operative connection with said signaland
in controllable communication with said stor-
age-supply,and a reducing-valve forsaid sup-
pIy whereby gas may be supphed from said
storage-supply to said piston-chamber to
move Lhe signal against its normal bias to an-
other position of mdleatmn subsmmiallv as
described.

76. In asignal apparatus, the eombmatwn
of a signal havmﬂ' a normal bias to one posi-
tion of indication; a detachable and replace-

“able pressure- storaﬂ'e tank confaining ligue-

fied gas; a piston a,nd piston - chamber in
operative connection with said signal and in
controllable communication Wibh said stor-
age-tank; an automatic reducing-valve for
said tank, a supply-port for the piston-cham-
ber, whereby gas may be supplied to said
chamber from the storage-tank to move the
signal against its normal bias to another po-
qltmn of indication; a retaining device to

hold the swnal aﬂ*a,mst retarn movement and |

a track- cirenit onemtmﬂ' to open said supply- ﬁ
port and to set said retammg device, sub- |

stantially as described.
77. In a signal apparatus, the combination

of a signal hzwm a normal bias {oone posi-

tion af indieation a detachable and replace- .
able pressure- Storafre tank containing lique-

fied gas; a piston and piston-chamber in
operative connection with said signal and in
controllable communication with said stor-
age-tank; an automatic reducing-valve for

said storage-tank, whereby gas may be sup-

plied from said storage-tank to said piston-
chamber to move the signal against i1ts nor-

‘mal bias to another position of indication;
means for admitting a supply of gas fo and

exhausting it from thepiston-chamber; means
for automatically cutting off the supply of

gas tosaid chamber when the signal has com-

pleted a predetermined movement under gas-

pressure; and aretaining device under elec-_

tric contral to hold the swnal against return
movement, substantlally a8 deserlbed
78. In a swnﬂl apparatus, the combination

I

| bination of a signal normaliy at danger and

containing Izqueﬁed gas; a piston and piston-
chamber in ope-mtwe cﬂnnecbion with said
signal and in controllable communication
with said storage-tank, whereby gas may be
supplied from said storage-tank to said pis-
ton-chamber to move the signal against its
normal bias toanother position of indication;
supply and exhaust ports for the piston-cham-
ber;
ag amst refurn movement a signal- clreult
operating when closed to open sald_, sapply-

‘port, and operating when opened to release

gaid retaining device; and means for auto-
matically cutting off the supply of gas to the
piston-chamber nupon a predebermmed move-
ment of the signal under ﬂ'ab-pFE‘SSHIE‘ sub-
stantially as descrlbed

79. In an automatic bloek- signaling sys-
tem, the combination of a series of bloeks a
swnal normally biased to danger for each
block a4 pressure-storage ta,nk containing

‘Hqueﬁed gas for each blfacl{ a gas-pressure-
‘applying device for each block in operative

connection with a signal, and in controllable

“ecommunication with a storaﬂ'e tank; means

for each of said devices for ddmittinﬂ* 9, SUp-

P1Y of gas to and exhausting it from Sald de-

vice; means for each of said devmes for auto-
matm&lly cutting off the supply of gas tosaid
device when its associated signal has com-
pleted a predetermined movement under gas-
pressure; a retaining device for each 81gnal
to hold thesignal against retarn movement;

a8 series of reducmﬂr valves, one. for eaeh

‘tank; a retaining dewce for each signal to

hold it against retarn movement; 'a,nd a sig-
nal - circuit for controlling each signal, sub-

stantially as described.
'80. Inanautomaticblock-signaling system |

the combination of a series of blocks; a signal
normally biased to danger for each blﬂGL_ &
detachable and replaceable pressure-storage

tank containing liguefied gas for each block;
| an automatie red uemﬂ'-valve for each of smd

tanks; a gas- -pressure- -applying deviee in op-
eratwe connectwn with a signal and in con-
trollable communication Wlbh a storage-tank;

means for each of said devices for adtmttmg

a supply of gas to and exhausting it from said

device; means for each of said devmes for au-

'toma,tlea,lly cutting off the supply of gas to

said device when its associated signal has
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a retaining device to hold the signal
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completed a predeterizined movement nnder

gag-pressure; a retaining dévice for each sig-

nal to hold the signal aﬂ‘amst refurn move-
ment; and a signal-eircuit for each signal op-
emt.mn' when closed to actuate the means for

'supplymﬂ' cas to the gas-pressure-applying

device for said qw‘nal and operating when
opened torelease the retaining device for said
signal, substantially as described.

81. Ina railway signal apparatus, the com-

‘having a normal bias to danger position; a
pressure - storage tank eontammg llqueﬁed
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of a swual havmcr a normal bias to one posi- | gas; a gas-pressure-applying dewee in oper-
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ative connection with said signal and 1n con-
trollable communication with said storage-
tank, whereby gas may be supplied from said
storage-tank to said gas-pressure-applying
device to move the signal to safety; a nor-
mally open signal-circuit operating when
closed to permit the supply of gas to the gas-
pressure-applying device to move the signal
to safety, and operating when opened to cause
the signal to move to danger; train-actuated
means in advance of the signal operating to
closethesignal-circuit; train-actuated means
in the rear of the signal operating to open the

signal-circuit; aseriesof reducing-valves, one

for each tank; and aretaining device for each
signal to hold it against 1etmn movement,
substantially as descubed.

- 82. Inarailway signal apparatus, the com-
bination of an exposed signal having a land-
scape background and having a normal bias
to one condition of indication, storage means
containing a supnly of liguefied gas, and
means for applying the gasto operate the sig-
nal, substantially as described.

83. In arailway signal apparatus, the com-
bination of an exposed signal having a land-
scape background, storaﬂfe means contamlnn'
a supply of llqueﬁed gas, and meaus for ap-
plying the gasat a leduced pressure to oper-
ate the signal, substantially as deseribed.

84. In a railway signal apparatus, the com-

- bination of an exposed signal having a land-
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scape background, storage means containing
a supply of liguefied gas, means for applying
the gas at a reduced pressure to operate the

‘signal, and a retaining device to hold the sig-

nal against movement when the signal is in
one position, substantially as described.

85. In a signal apparatus, the combination
of a pivoted signal whose various indications
are given by changes in its position, said sig-
nal being normally biased toward one posi-
tion of indication, storage means containing
a supply of liquefied gas, and means for ap-
plying the gas to operate the signal, substan-
tlally as desonbed

86. In a signal apparatus; the combination
of a pivoted signal whose various indications
are given by changes in its position, said sig-
nal being normally biased toward one posi-
tion, storage means containing a supply of
carbonic-acid gas, and means for applying

the gas to operate the signal, substantially

as descrlbed

87. In asignal apparatus, the combmdmon
of a pivofed f_:lﬂ'[lcll whose various indications
are given by changes in its position, storage
means containing a supply of liquefied gas,
means for applying the gas at a reduced pres-
sure, to operate the signal, and a retaining
device to hold the signal in one of its posi-
tions, substantially as descmbed

88. In a railway signal apparatus, the com-.

bination of an expoged pivoted signal having

a landscape background and Whose Various |

indications are given by changes in its posi-
tion, said signal being normally biased to-

*—‘:{‘_‘;: . T431975 .

ward one position of indication, storage means
containing a supply of liquefied gas, and
means for applying the gas to Operate the sig-

‘nal, substantially as deserlbed

39, In a railway signal apparatus, the com-
bination of an exposed plvoted signal having
a landscape background and whose various
indications are given by changes in its posi-
tion, storage means containing a suapply ot
liquefied gas, means for applying the gas at
a reduced pressure to operate the signal, and
a retaining device to hold the signal in one of
its positions, substantially as descrlbed

90. Inarailway signal apparatus, the com-
bination of an exposed pivoted signal having
a landscape background and having a normal
bias to danger, said signal giving its various
indications by a change in its position, a tank
containing liquefied gas, a gas-pressure-ap-

plying chamber in operative connection with

said signal and in communication with said
tank, train-controlled valve devices whereby
gas may be admitted to and exhausted from

| said gas-pressure-applying chamber, and a

reducing-valve, substantially as described.
91. In a railway signal apparatus, the com-
bination of an exposed pivoted signal having
a landscape background and having a normal
bias to danger, said signal giving its various
indications by a change in 1ts position, a tank
containing liquefied gas, a gas-pressure-ap-
plying chamber in operative conpection with
said signal and in communication with said
tank, train-controlled valve devices whereby
gas may be admitted to and exhausted from
said gas-pressure-applying echamber, a reduc-
ing-valve, and a retaiuing device to hold the
signal at safety, substantially as described.
92. In a railway signal apparatas, the com-
bination of an exposed pivoted signal having
a landscape background and havmﬂ* a normal
bias to danger, said signal giving its various
indications by chanwes n its position a tank
containing hqueﬁed oas, a piston-chamber in

operatlve conneetlon W11;h said signal and in

communication with said tank, train-con-
trolled valve devices whereby gas may be ad-
mitted to and exhausted from said piston-
chamber, a reducing-valve, and a train-con-
irolled retaining device to hold the signal at
safety, substantially as described.

93. In a railway signal apparatus, the com-
bination of a semaphore-blade a weight for
moving it in one direction, a storage-supply
of liquefied gas and means for applying the
gas to move the blade in the opposite direc-
tIOI] substantially as described.

94, In a railway signal apparatus, the com-
bination of a semaphme -blade, a weight for
moving it in one direction, a storage-supply
of carbonic-acid gas, and means for applying
the gas to move the blade in the opposite di-
rection against the action of the weight, sub-
stantmlly as described. -

95. In a railway signaling apparatus, the
combination of d,Slgnal a storacre-supply of
liquefied gas, and a low-pressure chamber
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between the gas-supply and the signal, sub-

stantially as deseribed. o
96. In a railway sigraling apparatus, the
combination of a signal, a signal-operating

means, a storage-supply of liquefied gas, and

a low-pressure chamber between the gas-sup-
ply and the signal-operating means, substan-
tially as described. o -'

97. In a railway signaling apparatus, the
combination of a signal, a storage-supply. of
liquefied gas, and a piston-chamber and pis-

)

ton, for operating said signal, there being no |

substantial clearance-space between the inlet

stantially as described. | |
98. In a railway signaling apparatus, the

combination of a pivoted semaphore-gignal, a

storage-supply of liquefied gas, a piston-
chamber and piston for operating said signal
in one direction, there being no substantial

clearance-space between the inlet end of the |

piston-chamber and the
as described.

99. In a railway-signal, the combination of
a signal device, a fluid-pressure mechanism
for moving the signal device from one posi-
tion of indication to another position of indi-

piston, substantially

eation, a loeking means comprising an elec-

20

35

40

tromagnet, and a circuit and source of cur-

rent for the electromagnet for locking the

signal device in the position to which it has

been moved, said locking means being effect-

‘ive only when the circuit of the electromag-

net is closed, an electrically-operated vaive
device for controlling the supply of fluid-
pressure to the fluid-pressure mechanism, a
cireuit and source of current for said elec-
trically - operated valve device, a circuit-
breaker, common to the circuit of the elec-

tromagnetand electrically-operated valvede-

vice and a second circuit-breaker in the cir-

cuit of the electrically-operated valve device, |
| vals, substantially as described.

which second cirecuit-breakeris operated from

- a moving part comprised in the rallway-sig-

SO
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- cuits of the electromagnet and electrically-

nal, substantially as deseribed.

100. In arailway-signal,the combination of
a signal device, a fluid-pressure mechanism
for moving the signal device from one posi-

tion of indication toanother, a locking means,

comprising an electromagnet and a circuit
and a source of current for the electromag-

net, for locking the signal deviee in the po-
sition to which it has been moved, said lock-.
- ing means being effective only when the cir-

cuit of the electromagnet is closed, an elec-
trically-operated valve device for econtrolling
the supply of Auid-pressure to the finid-pres-
sure mechanism, a storage-tank containing a
liguefied gas from which tank the supply of
fluid-pressureisobtained, a circuitand source
of eurrent.for said electrically-operated valve
device, a circuit-breaker common to the cir-

operated valve device and a second circuit-
breaker in the circuit of the electrically-op-
erated valve device, which second circuit is

1
end of the piston-chamberand the piston, sub-

1.5

operated by a moving part comprised in the -
| railway-signal, substantially as desecribed.

101. .The combination of a signal normally
biased to one position of indication, a gas-
pressure-applying device adapted to be ac-

- tuated by carbonic-acid gas for moving the

signal in a direction against its normal bias,

and means for supplying carbonic-acid gas

in small quantities to actuate the gas-pres-

‘sure-applying device, substantially as de-

seribed. | | o

102. The combination of a semaphore-sig-
nal, said signal being norwmally biased toward
the danger position, a gas-pressure-applying
device adapted to be actuated by carbonie-

75
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acid gas, and means for supplying said gasin

small quantities to said gas-pressure-apply-
ing device to actuate it, substantially as de-
sceribed. ' - | |

—

103, The.-cemhinatién of aﬁ Semaphore-si&-*

nal, a weight which exerts a normal bias to
urge the signal toward the danger position,
said weight serving to return the signal, a
gas-pressure-applying device for moving the
signal to anether position of indication
against the action of the weight, admission-
valves and reduncing-valves controlling the
supply of carbonic-acid gas to said gas-pres-
sure-applying device and means for actnating
said valves so as to supply small quantities

of carbonic-acid gas to sald gas-pressure-ap-

plying device to move the signal, substan-
tially as described. |
'104. The combination of a signal normally

biased to one position of indication, a gas-
pressure-applying device to be actuated by
carbonie-acid gas for moving the signal in

one direction, admission and exhaust valves
for said gas-pressure-applying device, and
means controlled by the movement of the gas-
pressure - applying device for closing and
opening the exhaust-valve at suitable infer-

105. The combination of a semaphore-sig-
nal normally biased to one position of indi-
cation, a gas-pressure-applying device for

moving itin a direction opposite to its normal

bias, said gas-pressure-applying device in-
cluding a reciprocating member adapted to
be actuated by the pressure of carbonic-aeld

aas, & connecting-rod connecting said signal

with said member, admission and exhaust
valves for said gas-pressure-applying device
and means operated by the moving member

| of the gas-pressure-applying device for con-

trolling the closing and opening of the ex-

haust-valve at suitable intervals, substan-

tially as described. | L
106. The combination of a signal normally
biased to one position of indieation, a gas-

pressure-applying device to be actuated by

carbonic-acid gas for moving thesignalin one

direction, admission and exhaust valves for

said gas-pressure-applyingdevice, aretaining
device for said signal, and means controiled

by the movement of the gas-pressure-applying
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device for closing and opening the exhaust-
valve at suitable intervals, substantially as
described.

107. T'he combination of a signal normally
biased to one position of indication, a gas-
pressure-applying device to be actuated by
carbonic-acid gas for moving the signal in one

direction, an admission and an exhaust valve

for said gas-pressure-applying device, a re-
taining device for said signal, and means
controlled by the movement of a part of the
gas-pressure-applying device for ¢losing and
opening the exhaust-valve at suitable inter-
vals, the parts being so arranged and so oper-

ated as to move the signal in one direction

and allow the signal after the exhaust-valve

has been opened to be held by said retaining

device, substantially as deseribed.

108. In a fluid-pressure railway signaling
system, the combination of a signal adapted
to be actuated by fluid-pressure, a self-con-
tained, storage-supply of highly-compressed
fluid stored in a reservoir of small volume, for
operating said signal in one direction, and
means other than said storage-supply of flnid
for returning said signal, substantially as de-
sceribed. -

109. In a gas-pressure railway signaling
system, the combination with a signal-blade,
a portable storage-tank containing a supply
of high-pressure fluid located adjacent to said
signal, a gas-pressure-applying chamber,
means for admitting gas from said storage-
tank tosaid gas-pressure-applying chamber to
move the signal in one direction and a weight
acting to move sald signal-blade in the oppo-
site direction, substantially as described.

110. In a gas-pressure railway signaling

system, thre combination of a signal-blade, a
portable storage-chamber for high-pressure
oas located adjacent to the signal, a gas-pres-

743,975

sure-applying chamber located between the
signaland the storage-chamber,an admission-
valve and a reducing-valve forcontrolling the
supply of gas to said gas-pressure-applying
chamber, the action of the gas being to move
the signal in one direetion, and a welight act-
ing to normally bias the signal and return it

1in the opposite direction, substantially as de-

scribed. | |

111, In a gas-pressure railway signaling
system, the combination with asignal-blade, a
gas-pressure-applying chamber, a local por-
table storage-chamber containing a suapply of
high-pressure gas, an admission-valve and
a reducing-valve for supplying gas from said
storage-chamber to said gas-pressure-apply-
ing chamber to move the signal in one direc-
tion, a retaining device for holdingsaid signal
after it has been moved by the gas, and a
weight acting to give the signal-blade a nor-
mal bias and to move it in the opposite direc-
tion, substantially as deseribed.

112, In a gas-pressure railway signaling
system, the combination of a series of signals,
a gas-pressure-applying chamber for each sig-
nal, a portable storage-chamber adjacent to
each signal each containing a supply of high-
pressure fluid, an admission-valve and a re-
ducing-valve for eachh signal s0 as to move
each signal in one direction and means other
than said storage-supply of high-pressare gas
for returning each of said signals, substan-
tially as described.

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

CLYDE J. COLEMAN.

Witnesses: |
NICcHOLAS M. GOODLETT, Jr.,
ELMER K. COOLRY.
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