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To all whom it may conceriv:

Be it known that I, CLyDE JAY COLEMAN,
o citizen of the United States, and a resident
of New York city, in the county and State ol
New York, have invented certain new and
useful 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
for use in connection with rallways.

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

15 phore-signals heretofore 1n oeneral use on
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railways. DBy reason of this invention ex-
posed semaphore-signals requiring consider-
able energy for their actuation may be oper-

ated by means of apparatus of great sim-

plicity in its construction, reliability 1n 1ts
operation, and of greatly-reduced cost.

" Prior to my invention the only automatic
semaphore - signals for railways that have
cone into extended use belong to the class of

pneumatic signals or to the class of electric-

motor signals. These two classes prior to
my invention have represented the highest
development of automatic railway sema-
phore-signals and they have both gone into
wide general use on the railways of the coun-
try to the exclusion heretofore of all other
forms of automatic semaphores. It is well
recognized that both these classes of signals
have their own peculiar serious limitations
and objections which the persistent efforts
of inventors and practical workers in the art
have been unable to overcome. In a pneu-
matic signaling system the signals are op-
erated by compressed air carried by supply-
pipes from a central power-station. At this
power-station there is a furnace, a boiler, &
steam air-compressor, and other expensive
apparatus all required to maintain the neces-
sary air-pressure in the supply-pipes. This
apparatus must be kept in efficient and con-
stant operation day and night in order that
the signals may operate when required. The
supply-pipes in many cases extend some S1X
or seven miles on each side of the power-sta-
tlon. | ' '

It is evident that a pneumatic system 1s
very expensive as regards installation, main-

tenance, operation, and inspection. This |

M

cost is so great that a pneumatic system 1S
generally understood in the art to be 1m-
practical where the installation calls for less
than one hundred signals.
tem, aside from its great cost, has other se-
rious objections. The compression of the air

cenerates moisture which collects in the pipes
and in winter-time freezes and clogs the pipes,

thus often causing the signals to give false 1n-

dications. Again, the expansion and con-
traction of these supply-pipes cause leakage
at various points, which 1 |
cult to locate. Again, an accident at the
power-station is likely to throw out of opera-

jon all the many signals which derive power

from the station. Again, the percentage of
fajlures to operate and of false operations 1s

is frequently dith-

55

A pneumatic sys-
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relatively high, owing to the system being es-

sentially one in which the working apparatus
is easily deranged. The great expense and
other objections which inhere in a pneumatic
system are due to the method and apparatus
necessarily employed to supply and malin -
tain the requisite energy for operating the
signals. R

‘Automatic electric semaphores require an
expensive and complicated motor for each
signal and a local battery to operate each mo-

tor. These batteries aresubject to deteriora-

tion, battery-jars frequently break, battery

connections corrode, and:- other battery
troubles arise. Moreover, the contactsin the

electric power-circuit are liable to fuse, the
commutator is liable to become covered with
frost or dirt, and so interfere with, the proper
operation of the signal. Agam, in cold
weather a great amount of frost frequently
collects upon the gears and other working
parts of the motor, sometimes to the depth
of half an inch and notwithstanding the fact
that the parts are entirely housed. This ac-

cumulation of frost.is due to the fact that the

‘chilled metal parts congeal moisture in the

surrounding air. As a result this frost clogs

the mechanism andfrequently interferes with -

the proper working of the signal and causes
it to give a safety indication when 1t should
sive a danger indication. Moreover, 1t not
infrequently happens that the irost partly
melts and then freezes hard, so that the signal
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cannot work at all and is liable to indicate

“safety” when it should indicate ‘‘ danger.”

'1‘?5

These difficulties with electric-motor signals
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are well understood, and many efforts have

been made and various means employed to
overcome them. For example, onone of the
leading railroads of this country it is the prac-
tice to provide against the frost difficulty by
resorting to a constantly-operating fan in
proximity to the housed motor during cold
weather. o
My invention overcomes the objections

and limitations of both the pneumatic and

electric- motor semaphores. It does away

- with the expensive power-station and long

 collection of frost,.

20

lines of piping and the troubles incident

thereto which characterize the pneumatic

signals. It does away with the batteries and
complicated motors of the eleetric-motor sig-
nals and the troubles ineident thereto. More-
over, 1t 1s not subject to interference from a
It is far less expensive
than either of the other forms of signals in in-
stallation, operation, and inspection and is
far more reliable in its operation than either
of the other systems. Again, it is as com-

- mercially practicable where only one signal is

.25

required as where a thousand signals are re-

~quired. These and other important advan-

- ploy. By my invention the signal-operating |
energy 1s stored locally in separate storage

30

ta%es 1n favor of my signal arise from the pe-
culiar method and apparatus which I em-

units in the form of a fluid under high pres-
sure and 1s stored in high-pressure portable
storage-chambers. By my invention, also,

- the energy for operating the signal is stored

35

in the storage-chamber in the form of a liquid

- under high pressure, and when the energy is

40

required 1t flows from the chamber in the
form of a gas, This liquid may be called

liquetfied” gas and the storage-chamber may

be called a ‘pressure-storage chamber for
liquefied gas.”” T apply the speeial and pe-
culiarly-maintained power furnished by lique-

. fied gas with its special advantages, and I ap-
© ply it in a new and peculiar way. The gas

flowing, as required, from the pressure-stor-

~age chamber through a pressure-redueing
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valve is conducted to a device whereat the
expansive power of the gasis applied to oper-
ate the signal. This last-mentioned device
may be called a ‘‘gas-pressure-applying’’ de-
vice. A controlling valve or valves is pro-
vided for the control of this pressure-supply
to this pressure-applying device. Any lique-
fied gas may be employed which is capable of

supplying the requisite power in the form of |

gas-pressure when the pressure on the liquid
1s slightly reduced—such, for example, as
liquefied carbonic-acid gas. . The gas-pres-

- sure-applying device may be constructed in

60

various forms. For example, it may be in
the form of a piston-chamber or a turbine or
1n any other suitable form capable of receiv-
ing and applying the pressure of the expan-
sive gas to operate the signal, although I pre-

65 fer a piston and piston-chamber,
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The pressure-storage tank in its best form
1s removable and replaceable, so that when it
has become substantially exhausted it may

“be removed and another charged tank put in

its place. Again, in the best arrangement
there will be a separate storage-tank for each
separatesignal. The tank may thusbelocated
m close proximity toits signal, thus avoiding
leakage, loss of power, and other disadvan-
tages incident to long pipes connected with a
distant source of supply. Again, in the best
arrangement the signal-operating parts are
largely inclosed within a localized housing
inc%uding the gas-pressure-applying device

. with 1ts exhaust port or ports, wherefrom it

results that the deposition of moisture and
frost upon those operating parts is largely
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prevented. It will thus be seen that in mv -

apparatus the signal and its connected parts
may be entirely localized, eompact, 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 sufficient
signal-operating pressure for many thousands
of signal operations. Thus a tank contain-
g fifty pounds avoirdupois of liquefied car-

go
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bonic-acid gasis capable of operating an ordi-

nary semaphore-signal upward of twelve
thousand times. The great power-supply
contained in the small portable pressure-
storage tank 1s there maintained at an avail-
able pressure much in excess of that required

IGO0

for a practical working of the signal and by
means of a reducing-valve isreliably reduced

to and maintained in a low-pressure chamber
at the pressure required for an efficient and
economical working of the signal. _
gas 18 1mtially applied at a low pressure to op-

_erate the signal. The reducing valve or de-

vice 1s 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 upon the stored power, and
by my invention also the changes of tempera-
ture incidental to the operation of the lique-
fied gas are prevented from deleteriously af-
fecting the operation of the signal.

By my invention great economy of installa-

t1om, of maintenance, and of operation are re-

alized 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 is possible with
them, I |

It 1s to be observed that the pressure-stor-

age tank for liquefied gas is independent of
This involves a
1 great advantage over the local tank or reser-

any outside power source.

Thus the
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volr, which requires to be supplied from
some outside power source upon which such
power-tank is dependent.

In the embodiment of the invention as set
out in the present application gas-pressure 1s
utilized not only to move the signal against
its normal bias from one position to another,
but is also used to hold the signal i such po-
sition against its normal bias.

The present application is a division of the
application filed by me on July 8, 1901, Se-
rial No. 67,530. | _

In the accompanying drawings, forming
part of this specification, I have shown one of
the various embodiments of the mvention. .

Figure 1 is a side elevation, partly in sec-

tion, of a railway-signal; and Fig. 2 1s a dia-
oram of a system employing signals such as
that shown in Fig. 1.

Referring now more particularly to the
specific apparatus shown in the drawmgs, 1
is a semaphore-signal pivoted on the post 2

and provided with the operating-rod 3. 'The |

piston 4 is secured to the rod 3 and works in
the piston-chamber 5. .

6is a hood for the piston-chamber and se-
cured to the rod 3. This piston-chamber,
with its piston, constitutes the gas-pressure-
applying device or chamber above referred
to. It will be noted that the inlet end of the
piston-chamber has no substantial clearance
between the end wall and the piston. |

The tank 7 contains a suitable liquefied
oas under pressure and is provided with a
valve 8, which is permanently opened after
the tank is coupled with the reducing-valve
9 and pipe 10, leading to the piston-chamber.

11 is the coupling for the tank 7, by means
of which the tank may be removed as re-
quired, so that when the tank has become
exhausted another charged tank or the same
tank when recharged may be readily substi-
tuted for the one removed.

‘That part of the pipe 10 between the in-
let-valve 13 and the reducing-valve, to-
gether with a part of the reducing-valve, con-
stitutes a low-pressure chamber wherein gas
is maintained at the reduced working pres-
sure and from which this low-pressure gas 1s
initially supplied to operate the signal. In
the form of the signal shown in the drawings
the signal is arranged to assume its different
conditions of indication by change of 1ts po-
sition with respect to the horizontal, the
horizontal or upper position of the sema-
phore-arm indicating ‘‘danger’” and the n-
clined or lowered position of the semaphore-
arm indicating “safety.” Thus this partic-
ular form of the signal is what 1s known as a
‘‘ position-signal;’’ but in its broadest aspect
the invention is not confined to this type of
signal. 50 is the ordinary weighted specta-
cle and arranged to act as a counterweight
for the semaphore-arm, so that the signal

has a normal bias to “danger.” Thus the i

| signal is normally biased toward one condi-

tion of indication. Again, the signals, as
shown in the drawings, are not inclosed m a
casing and are exposed to view and in actual
use have a landscape background. More-
over, as shown in the drawings, the signals are
arranged to nmormally indicate “danger”
that 1s to say, when there 1s no tram to re-
ceive an indication the signal shows *‘dan-
oer.”’

Control of the gas supplied to the piston-
chamber is provided by means of suitable

valve devices, and in the arrangement shown

70
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in the drawings these valve devices are de-

sioned to be controlled from a distance and
by means of electric circults operated by a
passing train. | '

12 is a valve-casing provided with seats

for the inlet-valve 13 and for the exhaust-
valve 14, carried on the valve-stem 15. T'his

valve-stem is connected with an armature 16,
operated by the magnet 17. When magnet
17 is energized, supply-valve 13 1s opened
and exhaust-valve 14 is closed.

18 is a spring operating to hold the ex-
haust-valve open and the supply-valve
closed when the magnet 17 is deénergized.

The magnet 17 is included in the signal-
circuit 19, which circuit includes the battery
20, the normally open circuit-controller 21,
and the normally closed circuit-controller 22.

23 and 24 are magnets included, respec-
tively, in the track-circuits of track-sections
25 and 26, respectively. The magnet 23 op-
erates the circuit-controller 21, and the mag-
net 24 operates the circuit-controller 22.
The track-section 25 is of course 1n advance
of the signal, inasmuch as the signal stands
normally at ““ danger.”

The operation of

the signal as thus de-
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seribed is as follows: A train entering track-

section 25 closes at 21 the normally open sig-
nal-circuit 19, thereby energizing the mag-
net 17 and opening the supply-valve 13 and
closing the exhaust-valve 14. Gas there-
upon enters the piston-chamber, moving the
piston upward and moving the signal 1 down-
ward to safety position. The presence of
the gas in the piston-chamber holds the sig-

nal in safety position against its normal bias.

When the pressure of the gas in a piston-
chamber has reached a predetermined pres-
sure, the automatic reducing-valve 9 closes.

110

IIS

If any of the gas, however, should unavoid-

ably escape from the piston-chamber, this
might permit the signal to start back to
“‘danger”’ before such movemeni was de-

- gired if it were not for the automatic reducing-
The automatic reducing-valve, how-

valve.
ever, prevents this from occurring, because

if any of the gas should leak out of the piston- -

120
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chamber the pressure in the piston-chamber -

would be reduced, and this would permit the

reducing-valve to automatically open and
supply more gas to keep up the pressure, the

130
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of track-sections

1.

reducing-valve automatically closing as soon
as the predetermined pressure is again re-
stored 1n the piston-chamber. When the
train enters the track-section 26, it opens the
normally closed circuit-controller 22, there-
by deénergizing magnet 17 and reversing the
posttion of the valves, so that the gas in the
Fiston—chamber may escape through the ex-
1ust-valve 14 and permit the signal to go to
“‘danger.”’

1t will be observed that only one pressure-
applying device or chamber 1s employed in
elfecting the changes in the conditions of in-
dication of the signal. .

Lt 18 of course obvious that many arrange-
ments ol valve devices may be employed to
control the presence of gas in the piston-
chamber or other gas-pressure-applying de-
vice. It is also obvious that various means
may be employed for applying and for re-

taming gas supplied from the supply source
to cause the signal to assume and be main-

tained by gas-pressure at a condition of indi-
cation. 1t 1s also obvious that the signal
may be arranged to stand normally at
“safety’ and that the controlling-circuits
may be variously modified. '

In Fig. 2 the diagram shows three signals
27,28, and 29 connected in a system. These
signals stand normally at ‘“‘danger’” and are
such as that shown in Iig. 1. The operating
mechanism of each signal is inclosed 1n a cas-
ing 30, which i1s provided with a door 31.
Pressure-storage tanks 32, 33, and 34 are pro-

vided, one for each signal, and for each tank

there is a connection or coupling, such as the
coupling 35, for detaching and replacing each
tank. Signal 27 guards the block consisting
ns 36 and 37. Signal 28
guards the block consisting of the track-sec-
tions 38 and 39. Signal 29 guards the block
consisting of the track-sections following.
Track-section 40 is part of the block preced-
g signal 27.  The rails of the several track-
sections are connected 1n circuit with the
magnets 41, 42, 43, 44, and 45. The signal-
circuit of signal 27 includes battery 46, nor-
mally closed circuit-controllers 47 and 48, and
normally open circuit-controller 49, oper-
ated, respectively, by magnets 43, 42, and
41. 'I'he signal-circuits of signals 28 and 29
are similarly arranged. In the operation of
the system a train on track-section 40 closes
at 49 the signal-circuit of signal 27 and puts

the signal to ‘‘safety’ in front of the train.

When the train is on track-section 36, it
breaks the signal-circuit at 48 and puts the
signal to “"danger’ behind the train. When
1t enters track-section 37, it again breaks this
signal-circuit at 47 and keeps the signal at
““danger” and also closes the signal - circuit
of signal 28 and puts it to ‘‘safety.”” This
operation 1s repeated as the train proceeds.
This diagram of a system is shown herein

827,688

pressure-storage tanks for individual signals

“and each 1n close proximity to its signal.

What I claim, and desire to secure by Let-

ters Patent, is—

1. In a railway signal apparatus the com-

70.

bmation of a signal, means adapted to be -

controlled by gas-pressure to hold the signal
at safety, a local storage-tank of liquefied
gas, and means forming a communication be-
tween said controlling means and said tank
and including an automatic pressure-reduc-
Ing means, whereby the pressure in the con-
trolling means is automatically maintained.

2. In a railway signal apparatus the com-
bination of a signal normally biased to dan-
ger, means adapted to be controlled by gas-
pressure to hold the signal at safety, a local
storage-tank of liquefied gas and means form-
Ing a communication between said control-
ling means and said tank and including a
pressure-reducing valve whereby the pres-

sure in the controlling means is automatic-

ally maintained. - _
3. In a railway signal apparatus the com-

‘bination of a semaphore - blade normally

biased to danger, means adapted to be con-

| trolled by gas-pressure to hold the signal at

safety, a local storage-tank of liquefied gas,
an inlet-valve for controlling the admission
of gas to said controlling means, means for
operating said valve and means forming
a communication between said controlling
means and sald tank, whereby the pressure
of the gas in the controlling means is auto-
matically maintained. ' - _

4. In a raillway signal apparatus the com-
bination of a semaphore - blade normally
biased to danger, means adapted to be con-
trolled by gas-pressure to hold the signal at
safely, a local storage-tank of liquefied gas,
an 1nlet-valve for controlling the admission
of gas to said controlling means, means for
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operating said valve and means including a -

pressure-reducing valve forming a communi-
cation between said controlling means and

‘sald tank, whereby the pressure of the gas in

the controlling means is automatically main-
tained. " |
5. In a railway signal apparatus the com-

Dbination of a signal normally biased to dan-

ger, a local storage supply of liquefied gas,
and means controlled by gas-pressure for

maintaining the signal at a position of indi-

cation against its normal bias.

6. In a signal apparatus, the combination
ol a signal; storage means containing a sup-
ply of liquefied gas; means for applying and
retaining gas supplied from said storage
means to cause the signal to assume and be
maintained by gas-pressure in a condition of
indication; and means other than said stored
supply of liquefied gas to cause the signal to
assume a condition of different indication.

7. In a signal apparatus, the combination,

more particularly to illustrate the individual | of a signal; storage means containing a sup-

11§ -
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retaining gas supplied from said storage
means to cause the signal to assume and be
maintained by gas-pressure in a condition ol
indication ; train-controlled means for releas-
ing said retained gas; and means other than
said stored supply of liquefied gas to cause
the signal to assume a condition of different
indication. |

Q. In a signal apparatus, the combination
of a signal; storage means containing a sup-
ply of liquefied gas; means for applying and
retaining gas supplied from said storage
means to cause the signal to assume and be
maintained by gas-pressure in a condition of
indication; electric means for releasing said
retained gas; and means other than said stored
supply of liquefied gas to cause the signal to
assume a condition of different indication.

9. In a signal apparatus, the combination
of a signal; storage means containing a sup-
ply of liquefied gas; means for applying and
retaining gas supplied from said storage
means to cause the signal to assume and be
maintained by gas-pressure in a condition of
indication; train-controlled electric means
for releasing said retained gas; and means
other than said stored supply of liquefied gas
to cause the-signal to assume a condition of
different indication. |

10. In a signal apparatus, the combination

of a signal ; storage means containing a supply

of liquefied gas; means for producing and
maintaining a reduction in the pressure of
said gas; and means for applying and retain-

ing said gas at the reduced pressure to cause

the signal to assume and be maintained by
gas-pressure in a condition of indication.

11. In a signal apparatus, the combination
of a signel; storage means containing a supply
of liquefied gas; a reducing-valve; and means
for applying and retzining gas suppled from

said storage means to cause the signal to as-

sume and be maintained by gas-pressure 1n a
condition of indication.

12. In asignal apparatus, the combination
of a signal; storage means containing a supply
of liquefied gas; an automatic reducing-
valve: and means for applying and retaining
oas supplied from said storage means to

cause the signal to assume and be maintained

by gas-pressure in a condition of indication.

13. In a signal apparatus, the combination |

of an exposed signal having a landscape back-
oround ; said signal being normally biased to-
ward one position of indication; storage
means containing a supply of liquefied gas;
and meansforapplying and retaining gas sub-
plied from said storage mesns to cause the
signal to assume and be maintained by gas-
pressure in a condition of indication.

14. In a signal apparatus, the combination
of an exposed signal having a landscape back-
oround ; storage means containing a supply of
liquefied gas; and means for applying and re-

]

1

[

|

secape background and whose va:

taining at a reduced pressure gas suppiied
from said storage means to cause the signal to
assume and be maintained by gas-pressure in
a conditicn of indication.

15. Inasignal apparatus, the combination
of a pivoted signal whose variousindications
are o1ven by changes in its pesition; sald sig-
nal being normally biased toward one posi-
tion of indication; sterage means containing
a supply of liquchied gas; and means for ap-
piying and retaining gas supplied from said
storage means to move the signal to and
maintain it by gas at & position of indication.

16. In asignal apparatus, the combination
of an exposed pivoted signal having a land-
rjous mmdica-
tions are given by changes in its position;
said signal being normally biased toward one
position of indication; storage means con-

-taining a supply of liquefied gas; and means
for applying the signal to and maintain 1t by

gas-pressure at a position of mdication.

76
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17. In a signal apparatus, the combination
of an exposed pivoted signal having a land-

scape backeround and having a normal bias
to. danger, said signal giving its various indi-
cations by changes in 1ts pesition; storage

Q0

means containing liquefied gas; an automatic .

reducing-valve; means for applying and re-
taining gas supplied from said storage means
at reduced pressure to move the signal to and
maintain it by gas-pressure at safety; and
train-controlled means for releasing the re-
tained gas whereby the sighal may go to

danger. |

18. In asignal apparatus, the combination
of an exposed pivoted

Q5

J00

sional having a land- -

scape background and having & normal bias .

to danger, said signal giving its various indi-
cation by chenges in its position; storage
means containing liquefied gas; in automatic
reducing-valve; means for applying and re-
taining gas supplied from said storage neans

at reduced pressure to move the signal to and

meaintain it by ges-pressure at safety, said
mesans including supply and exheaust valves

operating simultaneously; and a tran-con- .

trolled magnet for operating sald valves,

whereby when the supply-valve is opened

and the exhaust-valve is closed the signal is
moved to safety, and is maintained at safety
by gas-pressure retained for maintaining the
sional at safety, and whereby when the ex-
haust-valve is opened and the supply-valve
is closed the retained gas is released tG per-
mit the signal to go to danger.

19. In a signal apparatus, the corbinaticn
of a signal; a stered supply of Lquetied gas;
means fcr applving and retaining ges taken
from seid stored supply to cause the signel to
assume and ke maintained by gas-pressure &t
o condition of indication, and a lew-pressure

chamber between the gas-supply and the
signal. ' ' |

- 20. Ina signé.l apparatus, the combination
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of a signal; a stored supply of lique
means for applymg and retaining gas taken
from said stored supply to cause the signal to
assume and be maintained by gas-pressure at

a condition of indication, said means includ-
ing supply and exhaust valves and an auto-

matic reducing-valve.

21. In a railway-signal apparatus, the com-
bination of a pwoted semaphore—bla,de hav-
ing a weight to give it a normal bias to danger -

position; a tank containing liquefied gas;
means for applying and retaining gas sup-
plied from said tank to move the blade to and
maintain it at safety by gas-pressure, said
means including a piston-chamber in opera-

tive connection with the blade and in com- ,
munication with said tank, and said means

also including supply and exhaust valves,
sald supply-valve operating when opened £0
supply the gas which moves the blade to
safety and which maintains the blade at
safety, and said exhaust-valve operating
when opened to release the gas which is re-

tained to maintain the blade at safety; an au-
tomatic reducing-valve; and tmm-—controlled

magnetic means For operatmw the supply and
exhaust valves, said magnetic means being
energized to open the supply—valve and close
the exhaust-valve.

22. In a signal apparatus, the combination
of a signal normally biased to one condition
of indication; a tank containing liquefied gas;
and means for applying and retaining gas
supplied from said tank to cause the Signal to
assume and be maintained by gas-pressure at
a condition of indication against its normal
bias, said means including a gas-pressure-ap-
plying device to move the signal and an ex-

“haust-valve to release the retained gas and

thereby permit the signal to assume another
condition of indication.

23. In a signal apparatus, the combination
of a signal normally biased to one condition

of indication; a tank containing liquefied |

gas; and means for applying and retaining
oas supplied from said tank to cause the sig-
nal to assume and be maintained by gas-pres-
sure at a condition of indication agalnst its
normal bias, sald means 1ncludmg a piston
and plston~chamber to move the signal and

an exhaust-valve to release the retained gas

and thereby permit the signal to assume an-
other condition of indication.

24. In a signal apparatus, the combination
of a signal normally biased to one condition
of indication; a tank containing liquefied
gas, a reducmg—valve and means tor apply-
ing and retaining gas supphed from said tank
to cause the signal to assume and be main-
tained by gas-pressure at a condition of indi-
cation against 1ts normal bias, sald means in-
cluding a gas-pressure - applying device to

ed gas; |

31gnal to a,ssume another eondltlon of indica-
tion. |

of a signal normally biased to one condition
of Indication; a tank . containing liquefied
gas; a reducmg—valve and means for apply-
ing. and retaining gas supphed from said tank

65

25. Ina Slgnal a,pparatus the combination

70

to cause the signal to-assume and be main-

tained by gas-pressure at a condition of indi-
cation against its normal bias, sald means in-
cluding a piston and piston- _chamber to move
the signal and an exhaust-valve to release
the retained gas and thereby permit the sig-

75

nal to assume another condltlon of 1ndica-

tion.
26. In asignal apparatus, the combmatlon

30

of a signal normally biased to one condition

of indication; a tank containing liquefied

gas; a reducmﬂ*-valve and means for apply-

ng and reta,lmng oas supphed from said tank
to cause the signal to assume and be main-
tained by gas-pressure at a condition of ndi-

cation agalnst 1ts normal bias, said means in- -
cluding a gas-pressure- applymg device to

move the signal, an exhaust-valve to release

the retdined gas and thereby permit the sig-

nal to assume another condition of indica-

tion and a magnet to operate s &ld exhaust-
valve.

27. In a signal.apparatus, the combination
of a signal normally biased to one condition
of indication; a tank containing liquefied
oas; a reducmg-valve means for applying

Qo

95

and retaining gas supphed from said tank to

cause the signal to assume and be maintained
by gas-pressure at a condition of indication
agalnst 1ts normal bias, said means mncluding
a piston and plston—chamber to move the sig-
nal, an exhaust-valve to release the retained
2as “and thereby permit the signal to assume
another condition of indication and a magnet
to operate said exhaust-valve.

28. In a rallway sigraling system, the com-
bination of a series of signals each having a
normal bias to danger position; a series of
tanks contaming liquefied gas, one for each
signal; a series of devices, one for each sig-

_nal for applying and retammg gas supplied

from said tanks to move the signals to and
maintain them at safety by gas - pressure,
each of sald devices including supply and ex-
haust valves, said exhaust-valve operating
when opened to release the gas which is re-
tained to maintain the signal at safety; an
automatic reducing-valve for each mgnal
and tmm—()pera,ted means for controllmg the
signals. -
29.In a rallway signaling system, the com-
bination of a series of signals each having a
normal bias to danger position; a series of

tanks containing liquefied gas, one for each

signal; a series of devices, one for each sig-

move the signal and an exhaust-valve to re- | nal, for applying and retaining gas supplied
Iea,se the reta,lned gas and thereby permit the L from sald tanks to move the signals to and
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maintain them at safety by gas-pressure

each of said devices including supply and ex-
haust valves, said exhaust-valve operating
when opened to release the gas which 1s re-
tained to maintain the signal at safety; an
automatic reducing-valve for each signal;
and train-operated magnetic means for each
sienal operating when energized to open the
supply-valve and close the exhaust-valve and
when deénergized to close the supply-valve
and open the exhaust-valve.

30. In a railway signaling system, the com-
bination of a series of signals each having a
normal bias to danger position; a series of
tanks containing liquefied gas, one for each
signal; a series of devices, one for each sig-
nal, for applying and retaining gas supplied
from saild tanks to move the signals to and

“maintain them at safety by gas - pressure,
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each of said devices including a piston and
piston-chamber and supply and exhaust
valves, said exhaust-valve operating when
opened to release the gas which 1s retained to
maintain the signal at safety; an automatic
reducing-valve for each signal; and train-op-
erated means for controlling the signal.

31. Ina railway signaling system, the com-
bination of a series of signals each having a
normal bias to danger position; a series of
tanks containing liquefied gas, one for each
signal; a series of devices, one for each signal
for applying and retaining gas supplied from
said tanks to move the signals to and main-
tain them at safety by gas-pressure, each of
sald devices including a piston and piston-
chamber and supply and exhaust valves, said
exhaust-valve operating when opened to re-
lease the gas which is retained to maintain
the signal at safety; an automatic reducing-
valve for each signal; and train-operated
magnetic means for each signal operating
when energized to open the supply-valve and
close the exhaust-valve and when deéner-
aized to close the supply-valve and open the
exhaust-valve. |

32. In asignal apparatus, the combination
of an exposed pivoted signal having a land-
scape background and having a normal bias
to danger, said signal giving its various indi-
cations by changes in its position; storage
means containing liquefied gas; an auto-
matic reducing-valve; means for applying

“and retaining gas supplied from said storage

means at reduced pressure to move the signal
to and maintain it by gas-pressure at satety,
said means including supply and exhaust
valves mounted on the same stem and oper-
ating simultaneously; and a train-controlled
magnet for operating said valves, said mag-
net being energized to open the supply-valve
and close the exhaust-valve and being deén-
ereized to close the supply-valve and open the
exhaust-valve, whereby when the supply-
valve is opened and the exhaust-valve 1s
closed the signal is moved to safety, and 1s

"

maintained at safety by gas-pressure re-
tained for maintaining the signal at safety,
and whereby when the exhaust-valve 1s
opened and the supply-valve is closed the re-
tained gas is released to permit the signal to
oo to danger. . | |

33. In a signal apparatus, the combinatton
of a signal having a normal bias to one posi-
tion of indication; a pressure-storage tank
for liquefied gas independent of any outside
powersource; a gas-pressure-applying cham-
ber in operative connection with said sighal

‘and in controllable communication with said

tank; supply and exhaust valves for said
oas-pressure-applying chamber; and means
for operating said supply-valve whereby gas
may be supplied to and maintained in said
cas-pressure-applying chamber to move the
signal against its normal bias to and hold it
at another position of indication by gas-pres-
sure.

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

for liquefied gas independent of any outside

power source; a gas-pressure-applying chaii-
ber in operative connection with said signal
and in controllable communication with said
tank; supply and exhaust valves for said
oas - pressure - applying chamber; and elec-
trically-controlled means for operating said
supply-valve whereby gas may be supplied to
and maintained in said gas-pressure-applying
chamber to move the signal against its nor-
mal bias to and hold it at another pasition of
indication by gas-pressure.

35. In a signal apparatus, the combination

of a signal having a normal bias to one pos:-
tion of indication; a pressure-storage tank
for liquefied gas independent of any cutside
power source; a gas-pressure-applying cham-
ber in operative connection with said signal
and in controllable communication with said
tank; supply and exhaust valves for said
cas-pressure-applying chamber; and means
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for simultaneously opening the supply-valve .

and closing the exhaust-valve and holding
said valvesinsaid positions whereby gas may

be supplied to sald gas-pressure-applyrng

chamber to move the signal against its nor-
mal bias to and hold it at another posttion of
indication by gas-pressure.

36. In a signal apparatus, the combination
of a signal having a normal bias to one pos:-

tion of indication; a pressure-storage tank.

for liquefied gas independent of any outs:de
power source; a gas-pressure-applyimng cham-
ber in operative connection with saia signal
and in controllable communtcation with saud
tank; supply and exhaust valves for said
cas-pressure-applying chamber; means for
opening the supply-valve and closing the ex-
haust-valve and holding said valves in saxd
positions whereby gas may be suppled to
said gas-pressure-applying chamber to move
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the signal against its normal bias to and hold | supply and exhaust valves are reverséd the

it at another position of indication by gas-
pressure; an automatic reducing-valve in the
connection between said Supply-valve and
said tank whereby when the supply-valve is
open a predetermmed gas-pressure may Dbe
automatically maintained in said chamber to
hold the signal against 1ts normal bias.

37. Ina SLgnal apparatus, the combination
of a signal having a normal bias to one posi-

~ tion of mdmatlon a pressure-storage tank

for liquefied gas mdependent of any “outside
power source; a gas-pressure-applying cham-
ber in operatwe connection with said signal
and in controllable communication with said

tank; supply and exhaust valves for said

_ g&s—-pressme applying chamber designed and

20

25

arranged to operate snnultaneousl 1n Te-
verse; and electrically-controlled means for
movincr said valves from one position to an-
other and there maintaining them, whereby

when the supply-valve is opened and the ex-

haust-valve is closed gas may be supplied to
said gas-pressure- applymcr chamber to move
the signal against its normal bias to and hold
1t at another position of indication by gas-

pressure, and whereby when sald valves are

. '30

35

4.0

45

55

.60

reversed the signal may return to and remain
1in the position of its normal bias.

38. In a signal apparatus, the combination
of a signal havmﬂ‘ a normal bias to one posi-

tion of mdlca,tlon a pressure-storage tank

for liquefied gas mdepepdent of any outside

power source; a gas-pressure-applying cham-

ber in opera,twe connection with said signal
and in controllable communication with said
tank; supply and exhaust valves for said gas-
pressure applying chamber; an automatic
reducing-valve for said Lank and means for
operating said supply-valve Whereby oaS May
be supplied to and maintained in said oas-
pressure-applying chamber to move the mgnal
against 1ts normal bias to and hold 1t at an-

other position of indication by gas-pressure.

39. In a signal apparatus, the combination
of a signal having a normal bias to one posi-

tion of mdlcatlon a Ppressure-storage tank

for liquefied gas mdependent of any outside
power source; a gas-pressure-applying cham-
ber in operatwe connection with said signal
and in controllable communication with said
tank; supply and exhaust valves for said
ﬂ‘as-—pressure -applying chamber designed and
arranged to operate Simultaneously 1N re-
verse; an automatic reducing-valve for said
chamber and electmcally—contmlled means
for opemtmg said supply and exhaust valves
1N
valve is opened ‘and the exhaust-valve is
closed gas may be supplied to and mam-
tained in said gas-pressure-applying cham-

‘ber to move the signal against 1ts normal bias

to and hold it at another position of indica-

both directions, whereby when the Supply-f

signal may return to and remain in the posi-
tion of its normal bias. | -

40. In a signal apparatus; the combmatlon
of a signal havmg a normal bias to one POSi-
tion of indication; a detachable and replace-
able pressure-storage tank for liquefied gas
independent of any outside power source; a
gas-pressure-applying chamber in operative
connection with said signal and i1n. controlla-

ble communication with said tank; supply

and exhaust valves for said gas—pressure ap-

plying chamber; and means for operating:
said Supply_valve whereby gas may be sup-

plied to and maintained in said gas-pressure-
applying chamber to move the signal against
its normal bias to hold 1t at another p081t1011
of indication by gas-pressure. .

41. In a signal apparatus, the combination
of a signal ha,vmﬂ a normal bias to one posi-
tion of ind 1cat1011 a detachable and replace-
able pressure—storaﬂ*e tank for liquef:

gas-pressure-applyl

ble communication with said tank; supply
and exhaust valves for said D'aSHpressure—ap-

plying chamber; means for opening the sup-

ply-valve and 010811’10‘ the exhaust-valve and
holding said valves in said positions whereby

gas may be supplied to said gas-pressure-ap-
pl*}fmcr chamber to move the signal against
its normal bias to and hold it at another PO-
sition of indication by gas-pressure; an au-
tomatic reducing-valve in the connection be-
tween said supply—-valve and said tank where-
by when the supply-valve is open a predeter-
mined gas-pressure may be automatically
maintained 1n said chamber to hold the sig-
nal against its normal bias.

42. In a signal apparatus; the combmatlon
of a signal having a normal bias to one posi-
tion of mdmatmn a detachable and replace-
able pressure—-storaﬂ“e tank for liquefied gas

independent of any outside power source; a

gas-pressure-applying chamber in opemtwe
connection with said signal and in controlla-
ble communication with said tank; supply

ed gas:
independent of any outside power source; a -
ng chamber in operatwe-f
connection with said swnal and in controlla-
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and exhaust valves for said g&s—pressure-ap— |

plying chamber; |
valve for said tank; and means for operating

sald supply-valve whereby gas may be sup-

plied to and maintained 1n said gas-pressure-
applying chamber to move the signal against
1ts normal bias to and hold 1t at another po-
sition of indication by gas-pressure.

43. Ina signal apparatus, the combination
of a signal h&VlIlG‘ 2, normal bias to one POSI-
tion of 11'1d10a1310n a detachable and replace-
able pressuw—-storaﬂe tank for liquefied gas
independent of any outside power source; a
gas-pressure-applying chamber 1n operatwe
connection with said SIgna] and. in controlla-

‘tion by gas-pressure, and whereby when said | ble communication with -said tank; supply

an - automatic reducing-
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" tuated means for operating said
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" at another position of
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‘tions, whereby when the

“said chamber to move the
normal bias to and hold it at another position

827,683

“and exhaust valves for said gas-pressure-ap-
plying

chamber designed and arranged to

simultaneously in reverse; an auto-

operate
chamber; and

matic reducing-valve for said
electrically-controlled means
said supply and exhaust valves in both direc-
supply - valve 1s
opened and the exhaust-valve is closed gas
may be supplied to and maintained in said
gas-pressure-applying chamber to move the
signal against 1ts normal bias to and hold 1t
at another position of indication by gas-
pressure, and whereby when said supply and

axhaust valves are reversed the signal may |

return to and remain in the position of 1ts

normal bias.
44, In a signal apparatus, the combination

of a signal having a normal bias to one POSL-
tion of indication; a pressure-storage tank

for liquefied gas independent of any outside

- power source; & gas-pressure-applying cham-

ber in operative connection with said signal
nd in controllable communication with said
tank: supply and exhaust valves for said
oas-pressure-applying chamber; a signal-cir-
cuit for operating said supply-valve whereby

gas may be supplied to and maintained In
signal against 1ts

of indication by gas-pressure; and train-ac-
signal-cir-
cult.

45. In a signal apparatus, the combination

of a signal having a normal bias to one posi-

tion of indication; a pressure-storage tank
for liquefied gas independent of any outside
pOWeT Source; a gas-pressure-ap lying cham-
ber in operative connection wit said signal
-nd in controllable communication with said
tank: supply and exhaust valves for said
oas-pressure-applying chamber; means for
operating said supply-valve whereby gas
may be supplied to and maintained in said
gas-pressure-applyimng chamber to move the

sienal against its normal bias and to hold 1t

indication by gas-pres-
sure: and a track-circuit for controlling said
valve-operating means.

46. In a signal apparatus, the combination
of a signal having a normal bias to one POSL-
tion of indication; a
for liquefied gas independent of any outside
POWeT SOUrce; a oas-pressure-applying cham-
ber in operative connection with said signal
and in controllable communication with said

tank: an automatic reducing-valve for said

‘tank: supply and exhaust valves for said gas-

pressure-applying chamber; a signal-circuit
for operating sald supply-valve whereby gas
may be supplied to and maintained in said
chamber to move the signal against 1ts nor-

" mal bias to and hold it at another position of

‘ndication by gas-pressure; and train-actu-

" ated means for operating said signal-circult.

65

47. In arailway signal apparatus, the com-

for operating |

may be admitted
chamber to move

pressure-storage tank

©

[ bination of a signal normally at danger and

having a normal bias to danger position; a
pressure-storage tank for liquefied gas mde-
pendent of any outside power source; a gas-
pressure-applying chamber in operative con-
nection with said signal and 1n communica-
fion with said tank; supply and exhaust
valves controlling the admission to and pres-
ence of gas in said chamber; and means op-
erating to open said supply-valve whereby
cas may be admitted to and maintained 1n
cnid chamber to move the signal to and hold
it at safety by gas-pressure.
48. In a rallway signal app
bination of a signal normally at danger and
having a normal
pressure-storage tank for liquefied gas inde-
pendent of any outside power source; an atl=
f omatic reducing-valve for said tank; a gas-

pressure-applying chamber In operative con-

Tection with said signal and in communica-
Gon with said tank; supply and exhaust
valves controlling the admission to and pres-
ence of gas in said chamber; and means oper-
ating to open said supply-valve whereby gas
to and maintained in said
the signal to and hold 1t at
safety by sald gas-pressure. o
49. 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 for liquefied gas inde-
pendent of any outside power source; a gas-
pressure-applying chamber in operative con-

nection with said signal and in communica~
Gon with said tank; supply and exhaust

‘valves controlling the admission to and pres-

ence of gas in sald chamber; train-actuated
Tneans in advance of said signal operating to
open said supply-valve whereby gas may be
~dmitted to and maintained in said chamber
to move the signal to and hold it at safety by
gas-pressure; and train-actuated means 1
?he rear of said signal for opening sald ex-
haust - valve to cause the signal to go to
danger. o | |

0. 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 for liquefied gas inde-
pendent of any outside power source; a gas-
pressure-applying chamber in operative con-
nection with said signal and communica-
fion with said tank; supply and exhaust
valves controlling the admission to and pres-
ence of gas in said chamber; a track-circuit
‘n advance of said signal operating to open

said supply-valve whereby gas may
nitted to and maintained in said chamber to

move the signal to and hold it at safety by

oas-pressure; and a track-circuit in the rear

 of said signal for opening said exhaust-valve

to cause the signal to go to danger.

bias to danger position; a

be ad-
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51. In a railway signal apparatus, the com-~

| bination of ‘a signal normally at danger and
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‘of a signal hav: .
tlon of indication; apressure-storage tank for
liquefied gas independent of any outside

mitted to and maintained in said chamber to
move the signal to and hold it at safety by

gas-pressure, and -a track-circuit in the rear

of said signal for opening said exhaust-valve
to cause the signal to go to danger. |
52. In a sighal apparatus, the combination

ng a normal bias to one posi-

power source; a gas-pressure-applying cham-

ber 1n operative connection with said signal

and In communication with said tank ; sup-
ply and exhaust valves for said chamber
whereby gas may be supplied to and main-
tamned in said chamber to move the signal

‘against its normal bias to and hold it at an-

other position of indication by gas-pressure;

- signal-cireuit for operating said valves; and

one or more track-circuits for controlling said
signal-circuit.

53.- In a signal apparatus, the combination
of a signal having a normal bias to one posi-
tion of indication; a detachable and replace-
able pressure-storage tank for liquefied gas
independent of any outside power source; 4

gas-pressure-applying chamber in operative

~ connection with said signal and in communi-

cation with said tank; supply and exhaust

valves for said chamber whereby gas may be

supplied to and maintained in said chamber
to move the signal against its normal bias to

~and hold it at another position of indication
by gas-pressure; a signal-circuit for operat-
45

g said valves; and one or more track-cir-

cuits for controlling said.signal-circuit.

54. In.a signal apparatus, the combination

of a signal having a normal bias to one posi-

50

55

tion of indication; a detachable and replace-
able pressure-storage tank for liquefied oas

‘independent of any outside power source; an
‘automaticreducing-valve for said tank; a gas-
pressure-applying chamber in operative con-

nection with said signal and in communica-
tion with said tank; supply and exhaust
valves for said chamber whereby gas may be

supplied to and maintained in said chamber

to move the signal against its normal bias to

and hold it at another position of indication
by gas-pressure; a signal-circuit for operat-

ing sald valves; and one or more track-circuits

for controlling said signal-circuit.

55. In a signal apparatus, the combination

~of a signal normally at danger and having a

normal bias to danger position; a pressure-

having a normal bias to danger position ;a ]
pressure-storage tank for liquefied gas Inde-
‘pendent of any outside power source; an au-
‘tomatic reducing-valve for said tank; a 08,8~
‘pressure-applying chamber in operative con-
‘nection with said signal and in communica-
‘tion. with said tank; supply and exhaust
valves controlling the admission to and pres-
ence of gas-m said chamber; a track-circuit
1n advance of said signal operating to open
sald supply-valve whereby gas may be ad-

—

827,683

storage tank for liquefied gas independent of
any outside power source; a gas-pressure-
applying chamber in operativé connection.
with said signal and in communiecation with
sald tank; supply and exhaust valves for said
chamber whereby gas may be supplied to and
maintained in said chamber to move the S1g-
nal to and hold it at safety:
signal-circuit operating when closed to put
the-signal to safety; a track-circuit ‘in ad-
vance of the signal adapted to be operated by
a train to close the signal-cireuit; and a
track-circuit in the rear of the signal adapt-
ed to be operated by a train to open-the sig-
nal-circuit. | o

56. In a signal apparatus, the combination

of a signal normally at danger and havine a
normal bias to danger position; a detachable

and replaceable pressure-storage tank for
liquefied gas independent of any .outside
power source; a gas-pressure-applying
chamber in operative connection with said

a normally open

YA

75

30

sighal and in communication with said tank;

supply and exhaust valves for said chamber

whereby gas may be supplied to-and main-
tained in said chamber to move the signal to
and hold it at safety; anormally open signal-
circult operating when closed to put the. sig-
nal to safety; a track-circuit in advance of
the signal adapted to be operated by a train
to close the signal-circuit; and a track-cir-
cuit in the rear of the signal adapted to be
operated by a train to open the signal-circuit.

57. In a signal apparatus, the combination

of a signal normally at danger and having a

normal bias to danger position; a pressure-
storage tank for liquefied gas independent of
any outside power source; an automatic re-
ducing-valve for said tank; a gas-pressure-
applying chamber in operative connection
with said signal and in communication with
sald tank; supply and exhaust valves for
said chamber whereby gas may be supplied
to and maintained in said chamber to move
the signal to and hold it at safetv; a nor-

‘mally open signal-circuit operating when

closed to put the signal to safety; a track-
circuit in advance of the signal adapted to be
operated by a train to ‘close the signal-cir-
cuit; and a track-circuit in the rear of the
signal adapted to be operated by a train to
open the signal-circuit.

58. In a railway signaling system, the

combination of a series of signals each having
a normal bias to danger position; a series.of

detachable and replaceable pressure-storage
tanks for liquefied gas, one for each signal

and independent of any outside power

source; a series of gas-pressure-applying

chambers, one for each tank, in operative

connection with a signal and in controllable

‘communication with its associated tank;
supply and exhaust valves for each of said

chambers; and train-operated means for op-

erating said supply-vilves whereby gas may .
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be supplied to and maintained 1n said cham-
bers to move the signals to and hold them at
safety position.

50° In a railway signaling system, the
combination of a series of signals each having

"o normal bias to danger position; a series of

detachable and replaceable pressure-storage

tanks for liquefied gas, one for each signal and

independent of any outside power source; an
automatic reducing-valve for each tank; a
series of gas-pressure-applying chambers, one
for each tank, in operative connection with. a
sional and in controllable communication
with its associated tank; supply and exhaust
valves for each of said chambers; and train-
operated means for operating said supply-
valves whereby gas may be supplied to and
maintained in said chambers to move the sig-
nals to and hold them at safety position.

60. In a railway signaling system, the
combination of a series of signals each having
o normal bias to danger position; a series of
detachable and replaceable pressure-storage
tanks for liquefied gas, one for each sicnal
and independent of any outside power
source; a series of gas- pressure - applying
chambers, one for each tank, in operative
connection with a signal and in controllable
communication with its associated tank;
supply and exhaust valves for each of said
chambers whereby gas may be supplied to
and maintained in said chambers to move
the signals to and hold them at safety by gas-

pressure; and train-operated electric circuits
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for operating said valves.

61. In a railway signaling system, the
combination of a series of signals normally at
danger each having a normal bias t0 danger
position; a series of detachable and replace-
able pressure-storage tanks for liquefied gas,
one for each signal and independent of any
outside power source; a series of gas-pressure-
applying chambers, one for each tank, In
operative connection with a sienal and m

controllable communication with 1ts asso- |

ciated tank; supply and exhaust valves for

each of said chambers whereby gas may be

supplied to and maintained in said chambers
to move the signals to and hold them at
safety by gas-pressure; a normally open S1¢-

nal-cireunit for each signal; a track-circuit In |

A

advance of each signal operating to close a
signal-circuit to put its signal to safety; and
o track-cireuit in the rear of each signal oper-
ating to open a signal-circuit to put its signal
to danger.

62. In a railway signaling system, the
combination of a series of signals normally at
danger each having a normal bias to danger
position; a series of detachable and replace-
able pressure-storage tanks for liquefied gas,
one for each signal and independent of any
outside power source; an automatic reduc-
ing-valve for each tank; a series of gas-pres-
sure-applying chambers, one for each tank,
in operative connection with a signal and 1.
controllable communication with 1ts asso-
ciated tank; supply and exhaust valves for

each of said chambers whereby gas may be

supplied to and maintained in said chambers
to move the signals to and hold them at
safety by gas-pressure; a normally open S1Q-
nal-circuit for each signal; a track-circuit n
advance of each signal operating to close a
signal-circuit to put its signal to safety; and
a track-circuit in the rear of each signal oper-
ating to open a signal-circuit to put its signal
to danger. ' _

63. The combination of a semaphore-
blade, a weight for moving the blade toward
the danger position, a piston and piston-cyl-
inder, a connecting-rod between said piston
and said semaphore-blade, a hood secured to
said rod to cover said cylinder and means for
admitting gas to said cylinder to move the
signal to safety.

64. The combination of a semaphore-
blade normally biased to danger, a weight
for moving the blade toward the danger po-
sition, a piston and piston-cylinder, a con-
necting-rod between said piston and sald
semaphore - blade, covering means for said
cylinder secured to and moving with said
rod, and means for admitting gas to said cyl-
inder to move the signal to safety.

In testimony whereof 1 have signed my
name to this specification in the presence of

two subscribing witnesses.

CLYDE J. COLEMAN.

Witnesses:
E. I¥. PORTER,
Nr1cmor.as M. GOODLETT, JT.
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