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do:all whom it may concern: - - '_;impro?vements,_ 1and « combinations :-herein 53

- Be it known that I, Crype: J: COLEMAN; a | shown.and described, T
“citizen ofithe Unitéd-States, and. aresident of | ‘Referring.to the, accompanyingidrawings, =
: ;~.iR-0@kaway,£--{coun-ty—r."off-:--Morris,;: and-State:of |.which. are. attachéd to ithe: specifieation: and -
- 5:NewiJersey,.have 1nvented:certain new and Torm: a-part thereof, Figure: I'illustrates.an
—useful  Improvements . .in R allway " Traffic- | elevation. ol.one: embédiment of itheé-inven- 6o

- Controlling~Systems, _-fbffawhich::?the*ifbll'owing_ :ition;..ithe-}pa,rticu:la:tf;—iform'f-i-HHSB'rMédw-b’@i&l@@ a
 -ds.aspecifieation. . radway-signal. * Fig, 2.4s a‘vertical sectionof:
- My invention relates to. & means for sup- ! iéthei.de?‘vieeéshowﬂ;—iiifEig;f- 1. =“Hig?3ds a-oross-

1o plying gas:in such.a manner to the rallway [-section bf a; detailyshowing a-switch. “Higi 4

- apparatus that utilizestit that thepressure of 18- ans-elevation:.of. and_theri_"fform-r;.;:bfa;:.-;sigﬁ?al;'--(55__ B

- thegasis gradually reduced. o |'Fig..5 s, a-’side. view of ‘the ;parts-shown-in o
:'..LOne-xr.’obJ:e'ctl.bf-_i‘myflmrentlon:_ 18 to-supply [ Fig: 4. ,::Elgf;_!_-ﬁ:fls;”a,-f-se-'dtmnxt‘)f-%the;'presgure—re—- .
- rgasaats a;:redu-eed-r-p_ressure-.totstheﬂ-raﬂway ap- | duf__@mg-;id'emce-iéshow‘n:f1115*-:‘Fflg_:'5.‘;._2. Higr 7 s a

15 ‘paratus:in.which the gasisiutilized. .section. ?‘f)f;t&hdthefiiormz-*'Of*:pl?e'ssul’afnéduf;ing S

r
[

-.away. with the ‘reducing-valve having inter- ‘reducing passage on,an. enlarged scale. “Fig..
Tuttently-operating. movable: ‘partsiithat:-is |. 9ds a-sectionvf amodification,showing aplu-

A furtherobject. of the, invention-is.to do |'device. -Kig: 8.:s a.section. of the pressure- .70

B a:.:c.omm@'nly;u_seda--to:;'reducezi--the: pressure. ot ‘the Tality ofipassages. “Fig::10 is & crossesection © =

zo'gas.. S ot Rig.. 9. FFig: 11-4s a:view-of a ‘signal sys- ..
' ~Aufurther.object of the invention:istoido “tenrembodying my. inverition. 2
Cawayswith 'the expansion-chamber: ‘that.has | Referring to 'the drawings,sinewhich:the
heretofore been;used:to aveldthetroublesin- | same-Teference characters indicate the.same
eident.to the formation-of gassnow. - |'partsdn all ‘the views, Lwillifirstidesciibe 'ithe
28 ':A:c-'@om;panying‘ the réeduction of .pressure I -:;_spe'ciﬁé;-ki‘nd:.%bf-:riﬁi:}Wa,)z:;ftlt&aT c-controlling ap-

ESHPPI}Z'.-iehe’at t0 ‘the :ga,S,;-af&ﬁdi‘iﬂfthe1~beSt‘-.-*eIIi;_ ~paratusithat I hayv efﬂlllstr&téd.f. . 8(5_ o I'

‘bodiment: of my invention: L:supply:heat to |~ The r form . of - apparatusused:may .be
the gas while itis being gradually.reduced.in ‘widely: varied. " L have shown: & rallwayisig-
pressure. . In.accomplishing'thisreductionin nal, and in the: prieferred embodiment.ofithe
30 pressure.ofthe gas | preferto:make:use-in Invention ‘the _:;.é‘s;_ignlalj;j:jn@_lud_es';-;1_a--;awe,»if" hted
~part: of the force of:friction,: a force .that | semaphore. ' The. signals formnpart of cany 85 -

o -hitherto  has" beenm@ommc):nly- regarded:. as ‘desired system. "'l!j.'*'"l?heyf-_mia,y,.i}ge‘_,,nﬁrmg;],;sfajf’ej;y; o |

deleterious when:it g fected the: flow.of gases, |.or normsal: danger systems, as preferred. 1In .

- +and L also makeuse ofithe heating-effect due normal:safety systems! the'signal stands nor-

35 to./the:friction between. the gas and the.pas- ‘mally.at “safety.” Ininormal!danger-sys- e
:sage-tochelp: prevent the ffl?ee:zii-l_g,:?bf?:the:p&s— _- :--13emS'i-bhe;fsigﬂ?a;lﬁjs'i}aﬂd&;;néormfally?'-,a,jt“ “danger.”’ 9o
sage. . 7T | “Theisignal ithat I have illustrated-inchides =~

Myt invention. is: particularly..adapted to | a:sienal-blade 1. “The operationvfithis blade
- rallway systems, and. in..the: embodiment.of ‘may. be:controlled:in any desiréd-manner, 7 I -
40 my:invention illustrated upon:the drawings | prefer to .actuate:it in -one diredtion by fluid-

Irhaveishown: my: invention. applied to.a mo- ‘pressure: and - in: ithe.-dther: direction’-by. a 95 U

-tor.of: arailway: traffic- controlling . appara- | weight. ‘Lhis;weight.may.be,in 'the formviof
g, o T | 'the<weighted- spectacle: 2, ' The motor for
‘ilnthe:best: embodiment :of the:invention ;:@@mf@‘lliﬂghthea-_m@v.e;menetfbfitzhe.é_'s_ilg-lfl:‘ailfin one -
45 therinvention. 1s adapted tovbe.used: for.mo- |- d-ir_.'e,@tai@n..r~may-;-rbe_rffof-,aaﬁyf?d%éSi-l-‘e&t?ieha'l?&.ctel"--'  S
torsifor: controlling:.railway - signals.. "the | I preferto use a-piston s and piston-chamber 100
. parts-ofisuch motors .and ithe ; parts:moved | 4;.relatively ‘movable:Wwith respect . tos edch
' .{-thereby;fp.osses_s;‘inertia.;-;;a;nd;;;it-;is-,s,one_;.robaject {-other. i I haveishown 'the piston® 3.as fixed
- -ofsmyInviention to:so-construct the passage and::the  piston-charm er’ 4-as.movable) but
50-as:to supply gas in:such a manner to.said mo- ri‘the.h-pijsia_@)n-a-may;l.fbe;_mo:m:r%.a;;ble:faﬂd;jéthe-_}-pist@h; L

- tor ?.th?a;t-..s'thé_;i;ﬂ,press.ure 1N ithe ‘motor-cylinder | .chamber fixed. IThemotorﬁmayfc@ﬂtl‘olsﬁheIos  | TR

" vemains:at a.low: average working:pressure |:sional in. any:désired:-manner. S:Inithebest

~«whilethe motor 1s:completing & movement. . | embodiment.of ‘the: inverition: the-motor ac-
- i My:invention consists:in the.novel: parts, _ﬁ:tl:u'atesé-the:%-_Sllgﬂal,u-fa;]:ild-m_ﬁthe};-.--bestdemm)di# -
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ment of the inventiozl as illustrated upon the

drawings the motor under gas-pressure actu-

~ ates the signal in one direction toward one

 embodiment of the invention illustrated 1n

10

20

position of indication, the weight 2 beimng
used to return the signal.

The connections between the motor and
the signal may be widely varied. In the

Fig. 2 the connections include a part which
may be in the form of a yoke 5, pivoted at 6
and 7 to the moving element of the motor.

 The pivoted member 5 may be connected

any suitable way to the signal. I prefer to
pivot the yoke on the |
near the lower end thereof. As shown, the

voke is extended and pivoted at 10 to the
semaphore.

serew-bolts, which are threaded into the cyl-

inder 4 at the base of the cylinder. 1 prefer

to guide the cylinder in its movement and to
~prevent its rotation.

plished by providing a recess 11 in the

This may be accom-

fixed

element with which the bolt 6 engages. In
order to seal the cylinder, if desired, against

the escape of gas, I make use of elastic seal-
- ing-rings.

These rings preferably consist of

~ rubber and are beveled. The ring121s fixed

20

in position and the ring 13 moves with the
motor. When the rings 12 and 13 engage,
they form a gas seal that prevents any leak-
age of gas to the atmosphere. 'The internal
construction of the motor may be widely va-~

 ried. I have shown a hollow pedestal 14,

35

through which passes the pipe 15.

_ The top
of the pedestal 1s surrounded by a sleeve 16,
through which the pipe 15 passes. 'The long

 sides of the sleeve, which terminate in the

4.0

ring 12, interpose a long path to the gas if 1t
should try to escape to the atmosphere.
This insures a good gas-tight seal. -
The motor that I prefer to use is adapted
to be operated by fluid-pressure, and 1n the

best embodiment of my invention I malke use -

~ of a gas under pressure as the motive power.

45

50

~ of my invention is carbonic-acid gas. I pre-|

~ 55

Any desired means for supplying gas under

pressure may be used. I prefer to make use

of a gas that can be liquefied at ordinary tem-
peratures and to provide a means for con-
taining a storage-supply of liquefied gas.
The gas that I utilize in the best embodiment

for to make use of a flask 17, which contains a
storage-supply of liquefied carbonic acid. |

It 1s very desirable in systems operated by
fluid initially under high pressure to reduce

the pressure of the fluid so as to enable 1t to

6¢c

65 the motor largely by the solidification of the |

actuate the motor smoothly and efficiently.
The pressure of liquefaction of carbonic acid

varies from six hundred to one thousand

pounds per square inch with the ordinary va-

riation 1m temperature. The chilling of the
casincident to its reduction 1n pressure may
be sufficient to clog the passages and pipes
through which the gas passes on 1ts way to

The pivots 6 and 7 may .be

—]

- 827,143

oas itself, thus preventing a further supply of
oas to the motor. Hitherto 1t has been 1m-
possible to secure the requisite reduction 1n
pressure of the gas necessary to operate a
motor effectively without the use of a reduc-
ing-valve containing a movable member,
which valve intermittently supplied a quan-
tity of low-pressure gas to the motor. At-
tempts to reduce the pressure of the gas by a

. D
restricted passage have been failures both

| because such attempts failed to suitably re-

piston-chamber and |

| providing a passage of

duce the pressure and because the passage
froze and clogged.

In accordance with my invention 1 make
use of means for reducing the pressure of the
oas eradually before it enters the motor, and
I prevent the freezing and clogging of the
passage by means that I have devised which
cobperate with the means tor accomplishing
the reduction in pressure. Since the motor
and the parts connected therewith possess

inertia, it is necessary to take account of the

offect of inertia on the pressure of the gasn
‘the motor.

I have so constructed the means
for reducing the pressure of the gas that the
pressure in the motor-cylinder 1s maintained
at a suitably low amount while the motor 1s
operating. 1 accomplish this by regulating
the rate of flow of the gas through the means
for reducing the pressure, so that the pressure
will not rise too much behind the piston of the
motor when starting and moving the motor.
" In accordance with my invention 1 reduce
the pressure of the gas without nterrupt-
ing its flow by retarding the flow of the gas.
The nature of the means for retarding the
flow of the gas may be widely varied. In
the best embodiment of the invention the
flow of the gas is retarded and controlled by
_ sufficiently small ef-
fective cross-section. The effective cross-
section may be reduced in a variety of ways.
This may be accomplished by making one di-
mension of the passage much greater than
another or by making the length of the pas-
sage very great as compared with the mini-
mum dimension of its cross-section or by giv-
ing the passage an irregular formin the direc-
tion of its length or by utilizing any two or
more of these features.

In the best embodiment of the invention
the pressure of the gas is gradually reduced
while in motion and flowing through the pas-
sage. This may be accomplished by a va-
riety of means. The force of friction he-
tween the surfaces of contact of the passage
and the gas may be utilized to gradually re-
duce the pressure. This permits, moreover,
the use of a passage of larger cross-section
than would be available if the force of iric-
tion were not utilized, since the force of iric-
tion has a similar effect to that of contracting
the passage. - In the best embodiment of the
invention the force of friction is called mto
play instead of contracting the passage to

70
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" extremely fine dimensions. A gmdual re- |

10

897,148

duction in pressure may also be brought

ducing 1ts velocity along the passage, as by

‘means of -suitable enlargements 1 the pas-
sage. friction and
‘enlargements may be utilized. IR
The pressure of the gas is preferably re-

- duced to a predetermined amount that is in-
‘dependent of the variation in pressure on the

L)

Both. contact friction and the e

high-pressure side of the system. This may
be accomplished by a variety of means. "In

. .the best embodiment of the invention the

section of the passage is varied automatically
with the variation in pressure on the -high-

~pressure side. In accordance with my in-

vention also I prevent too gréat a reduction

- 1n temperature of the gas, especially such a
v reduction as would result in the clogging of

30

the

‘1. This may be accomplished by supplying

25

-39,

35

40

heat to the gas in any suitable way. ~As be-
fore stated, in the best ‘embodiment of the

~ 1nvention the pressure of the gas is reduced
gradually. The expansion of the gas there-
Tore takes place over a long extent of passage
‘and the cooling effect is gradual. In the best
~embodiment of the invention heat is supplied

to the gas during the reduction in pressure.
During the expansion of the gas which tends

to produce a chilling of the gas heat is sup-

plied so as to prevent the chilling,

+ Heat may be imparted to the gas‘either.b'y
-supplying external heat or by developing in- |
térnal heat in the gas or by the conjoint ac-

tion of both ways.  In the best construction

the contact-surface of the passage in which
the pressure is reduced is made a heating-
surface, and heat is supplied to the gas by

means of this heating-surface. When exter-

nal sources of heat are made use of, a natural

~source of heat supply, such as the atmos-
- phere, is utilized in the best embodiment of

45

- 50

55

the invention. - Internal heat may be devel--
oped 1n the gas in any suitable way. One
way of generating it is to develop it by, the

Iriction between the flowing gas and the sur-
face in contact with which the gas flows. An-
other way is to check its flow, and thus trans-
form its kinetic energy into heat. . In the
best embodiment of the invention such trans-
formation of energy is accomplished by giv-

‘Ing the passage a varying section in the direc-

tion of its length, as by enlarging the passage

at one or more intervals. S
The amount of the heat supplied to the gas

is increased in the best embodiment of the

60

invention by giving the gas a high velocity
past the heating-surfaces, the high velocity
being attained by the reduction of the cross-
section of the

ing-surfaces. -

ect of

passage by the freezing of the fluid there- |

passage adjacent to the heat-

shape, dimensions, and construction of the

. | | | passage-way may be widely varied.
- about by checking the flow of the gas and re- |

- In the form of the invention shown I con~

struct the passage with large surfaces of con-

tact between the gas and the walls of the pas-

sage.. L secure a great area of contact be-
tween the gas and the walls of the passage
without increasing its sectional area by mak- |

70 -

ing one. dimension of its cross-section much

greater than the other. For convenience of
construction the passage may be made annu- -
lar, as shown. = The exterior heating-wall of = -

the annular passage is indicated at 19, and

“the.mterior heating-wall is formed by the
plug 20. The cross-section of the passage,

'80;.'

both longitudinally and transversely of its .

length, may be widely varied. In the em- = =
‘bodiment of the invention illustrated upon
the drawings I have shown a passage that.

expands toward the end of the passage near-
est to the motor.

: The area of the transverse |
-section of the passage is very small, and the

area of the minimum cross-section is so small

that the flow of the gas through it is thereby

regulated, so as to prevent too great a rise in
pressure in the working chamber of the mo-

tor.

~In one form of appa,-ratils that has been

90

successfully used to carry out the invention -

the tapering plug 20 had a diameter of three
thirty-seconds of an inch at the small end and

| three-sixteenths of an inch at the large end.

The plug was one inch long. The plug fitted

95

into a tapering chamber, with walls 19 of the .

same dimensions, so'that when the part 20
was seated in the chamber it accurately fitted
the tapering seat. The plug was then with-
drawn until the depth or minimum dimen-

| sion of the annular passage was about the one

thousandth (:001) of an inch when reducing

the gas from six hundred pounds per square

inch to forty pounds per square inch. ~ The
pressure 1 the working chamber may be

100

108

reduced to any desired amount. Itisusually

reduced to about forty pounds per square
inch. =~ - - Sl

"The form of the invention, illustrated in
‘Figs. 1 to 6 possesses certain inherent advan-

tages. The pressure-reducing passage in
Figs. 1 to 6 automatically compensates for a

ILO

s

variation in pressure on the supply side of the

diurnal temperature, changes in the temper-
ature from season to season, in more or less

other causes. - The high-pressure side of the

system 1s connected at 200 to the reducing
device. The supply of gas to the motor may
be controlled in any desired manner. I pre-
fer to make use of a valve, such as 26, de-
- - scribed hereinafter. The means for compen-

Referring to the drawings which illustrate |
one embodiment of the invention, 18 indi-
05 cates the pressure-reducing passage. .The |

sating for the variation in pressure on the

high-pressure side may be widely varied. In

.thé-best embodiment of theinvention the de-

‘system. * This variation in pressure may be
“due to-a number of causes, such as changesin

120
| complete exhaustion of the gas supply, and - '

125

.130"._ l
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20

30

35

4.0

45

as to contract the passage.

@

sired compensation is secured by varying the
sectional area of the passage. The means

for accomplishing the result may be widely |

varied. In the best embodiment of the in-
vention.one of the parts forming the pas-
sage 1s made relatively movable with rela-

“tilon to the other. In the form of the Inven-

tion illustrated the passage comprises the
exterior wall 19 and interior wall 20. The
means for adjusting the plug 20 to compen-
sate for variation in pressure on the high-
pressure side may be widely varied. In the
form 1illustrated a by-path 201 is provided
for the gas, the path 201leading into a closed
flexible tube 202, preferably of metal. The
tube 1s connected in any desired manner to the
plug 20. In the best embodiment of the in-
vention the connection is adjustable. The
adjusting means may be widely varied. As
shown, the plug has secured thereto an ad-
justing-screw 203 by means of the lock-nut
204. The screw 203 passes through an eye
formed -at the closed end of the tube 202.
Two nuts 204 engage the threaded stem of
the screw 203, so as to permit of a longitudi-
naladjustment of the screw, and consequently
of the plug. The plug is first adjusted by
hand by turning the screw 203. Any vari-
ation 1n pressure on the high-pressure side is
then compensated by the automatic adjust-
ment of the plug through the agency of the
tube 202.
will uncoil and thrust the plug inwardly, so
The pressure of
the gas at the low-pressure side 15, leading
to the motor, will be kept the same, the high
pressure belng proportionately reduced.

Should the pressure on the high-pressure side
fall, the opening is increased and the reduc-
tion 1n pressure diminished, thus keeping the

low .pressure constant. As shown in the
drawings, the passage may be given a vary-
ing section 1n the direction of its length.
This 1s accomplished partly by enlarging the
passage continuously and partly by provid-

Ing a serles ol enlargements, such as 24%.

These may conveniently be produced by pro-
viding the core 20 with one or more annular

- @rooves.

50

55

6o

65 heat that 1s supplied when required to the | the pivoted armature-lever 39, connected to

In the embodiment of the invention illus-
trated m Fig. 7 I have shown the plug 19 ad-

_j}lstable-by hand. The means for effecting

this adjustment may be widely varied. As
shown, a screw 21 is provided which can be

otated by any desired means, such as a
hand-wheel 22, connected to the .plug by the
stem 23. A rotation of the wheel 22 adjusts
the plug 19 longitudinally, so as to vary the
section of the passage. Suitable means are
provided for locking the plug in its adjusted
position. I have shown a lock-nut 22* for
this purpose.
invention the walls of the passage are made
massive, so as to store up a large quantity of

-

Should the pressure rise, the tube

In the best embodiment of the

827,143

gas. In the form of the invention illus-
trated heat 1s also transferred to the gas by
means of projecting ‘heat-conducting sur-
faces which conduct the heat to the heating-
surfaces 19. 1 mayutilize flanges; such as 24,
for heat-conducting surfaces. The flanges
may be of any desired shape or form, but
I have shown a series of circumferential
flanges 11 the embodiment of the invention
iltustrated m Fig. 2. Any desired means
may be used to control the admission of the
gas to the motor. In the best embodiment
of the invention gas is supplied to the motor
i small quantities and intermittently. The
cooling effect inctdent upon the expansion of
the gas and evaporation of the liquid is there-
by reduced, and the parts are given time to
heat between operations of thie motor mech-
anism. - In the best embodiment of the in-
vention I use a valve 26 for controlling the
admission of gas. This valve may be lo-
cated at any desired point intermediate the
source of supply of gas and the motor. In
the best embodiment of the invention I lo-
cate the wvalve near the passage, so as to
avold condensing the gas by contact with
cold pipes and to avoid the accumulation of
hgh-pressure gas in the pipes between the
valve and the reducing-passage.  In the em-
bodiment of the invention illustrated the
valve is located near the inlet side of the pas-
sage. The wvalve may be of any desired
character. I prefer to use a valve-seat 27
of rubber. In Fig. 2 the valve-seat is mov-
able and in Ifig. 7 the valve-seat is fixed.
The valve may be controlled in any desired
manner. 1 prefer to control the valve elec-
trically. I make use of an iron armature

28 and an electromagnet 29 for moving the

valve 1 one direction, the spring 30 being
used to move the valve in the opposite
direction. __
the valve. The casing 32 and core 33 of
the electromagnet preferably consist of iron.
The circuits used to control the valve may
be of any desired character, and the con-
nection will be varied according as a normal
danger or a normal safety system of signals
1s used. Belore describing the circuits in de-
tail I will describe the means for permitting
the gas to exhaust from the motor.  This
means may be widely varied. In the partic-
ular embodiment of the invention illustrated
upon the drawings a separate exhaust-valve
35 1s used. The valve 35 controls the ex-
haust from the cylinder by means of the pipe
36 and escape-ports 37.  Any desired means
may be used to operate said valve. In the
embodiment of the invention illustrated in
KFig. 2 I make use of an electromagnet 38.
Any desired means may be used to control
sald valve by means of said magnet. I have
shown for this purpose suitable connections
between the magnet and the valve, such as

A stem 31 1s used to guide:
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. thé“valve in any desired: manner, as by
. .rmeans of the connecting-link 40. - The' elec-

- xo trated in Fig. 2 ] have shown a normal safety
- systemand.one form of electrical controlling | vention r _ signal o
- means for controlling the'system. 41 indi- | in which gas-pressure is utilized to hold the

... catesa track-circuit energized by the track- | signal at one position, =

- = madein the form of mechanism illustrated in |
S pres Hagl 2 ntac-ms:
therebyopened ; gas flows into the motor, and
~ thesignal is moved to “safety.” When the
- mofor has nearly completed ifs stroke, in the |
.. embodiment of the invention-illustrated. in
30 Sy a A Sbdls s PLOVIUCA- 101 sCal

. This'means may be widely varied. - I prefer | rod 55 is preferably guided at its upper end. =
.-+ toaccomplish theresultindicated electrically. | o
1 prefer to utilize a'member, such as 46, at- |
. when the motor has made a complete move-
- ment will actuate the circuit-breaker 47, thus |

-
[

. trical circuits and devices used to control the
. .operation of the motor may be widely varied.
- . 5. The nature of the controlling-circuits used.
. Will;moreover, depend upon whether a normal
- danger system 'of signals or a normal saféty-
. Systemistobeoperated. . ..o

v o

' T oLt '

- "In the embodiment, of the invention illus- |

.t
L

- battery 42." A local circuit 43 with local bat- |
© . ooirom a relay 451in the track-circuit.  There- |

tery 44 is controlled directly or indirectly

7 lay 45 is-preferably controlled by the train.
-+ 'The local circuit 43 when closed ene .
. -magnet 38. Thiscauses the magnet 38 to at- |
- zo tract the armature-lever 39 and close the ex--
o0 haust. I'he magnet 3 8 may also be-used to
-~ close the circuit through magnet 28 by means
‘the circuit-closer” at -44%, contact being

rgizes the

Fig. 2 by contact-maker 45°. -The valve 26is | motor with the signal, I prefer to ase a
-thrust-rod 55, attached to the cylinder at’ .
| one end and to the connecting-rod 56 at the. =~
| other end. The connection between the

tached to'a moving part of the motor, which

to its seat and the gas is sealed between the | detent 62 ;-connected: with the member 60,

~ valve 26 and the piston of the motor. When

- & signal or device is used that is held at one:
- position by the pressure of the gas; I prefer to
- employ means for’ preventing the signal or
45 device from leaving the position to which it |
¢ has'been moved on account of leakage of the
. .gas.” T have shown one form of means for ac- |
. complishing the resilt in Fig. 2, in'which a
- device that may be in the form of a pressure-
~ . sureof the gas in the pipe moves the pressure-
~i o gage In-any desired manner. - This produces.
o vacrotation of the chaft 492 to- which is at- |
., tached the contact-arm 50, insulated at 502, |
“o v ductor 51. 'The branch circuit:53 54 is com-. |

gage 49 acts-as a circuit-claser: - The pres- | fully hereinafter, holds the detent 1 position.
' ire- | under the shoulder on the bracket 63. When ST

the magnet is deénergized, the pivoted arm
69, pivoted at 70 to bracket 63, said arm be- -

. L - ' .

. . . . . . .
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_In the embodimerit of the inven
trated in Figs. 4 and 5 T have shown a re-

ows into the motor, and

| signal-blade 1 is urged in o direction by the
‘weighted. spectacle 2. . ‘Any desired means

|51, thus energizing the magnet 28 and sup-
| plying ‘more " gas-to -the motor. This pre- -
| serves sufficient pressure in the motor-cylin- =~
{-der to retain the signal at the position de-
| sired. The contact. 50. 51 preferably acts so o
quickly that slight variations in pressure are
at once counteracted without necessitating a
| return movement of the motor nor one sutfi- . -
ciently great-to close the contact at-47. It . =
|-will be ‘observed that this feature of my in- 75 =~
‘vention may be used with any form of signal =~ -

{ taining device for holding the signal'at one =~ = -
| position - of -indication. . In  the particular
| embodiment of the invention illustrated the

1may be used to move the signal in the oppo- ~ ..
site direction. T have shown a piston 3.and =
‘the piston-chamber 4 for this purpose. Any
‘desired means may be used to connect the
90 -

fibodiment .ol the invention-lust ‘thrust-rod and the connecting-rod 56 is o
Flig. 2 a means is provided for sealing the gas | made by a clamp 57" The connecting-rod ggs

56 is pivoted at 58 to the signal-arin. - The

in a bracket 59. The means that are used to

‘the system—as, for example, to the rod 55— 110 .
by the clamp 64. -The bracket 63 is'guided -~ -

"y

{ . I will now describe the means for reducing =
‘the pressure and controlling the admission of 25 =
| gas: to the motor. These means may be .

-

| passes through pipe 72 to the reducing de-

e

‘hold the signal at one position of indication = .
‘may; be widely varied. ' I prefer to utilize 1co
| the form. of mechanism illustrated in Figs. 4 -
~ ent will actuate the circuit-breaker 47, thus | and 5. Tn these views a pivoted member 60,
. opening the circuit. 48 of the magnet 28 and. | pivoted at 60%, is'urged in one direction by =~
© 7 deénergizing the latter. - The valve 2 6.drops | az ‘U

e | any suitable device, such as a weight 61. A

or. -
| engages under a shoulder 62* (shown in dot- . - 5 AR
‘ted lines in Fig. 5) on the bracket 63 when.the -~
| motor has completed its movement. :The ~ -
“bracket 63 is attached to a moving part'of -~
LIO T

by the lugs 65, which embrace the guiding- -
11b 66.- The armature 67 when attracted by = -
‘the-electromagnet 68, as will appear more = .

hed: the ¢ -arm 50, vted ab 507, | Ing spring-pressed by spring 702, attached to. = =
that makes contact with the arc-shaped con- | the arm 69 and bracket 63 and carrying the 120
- .ooductor ol. —lhe branch circult:53 54 1s ¢om- | roller 71, urges the member 60 away from the
- . pleted by this switch at 52.° When the mo- | nay '

. tor has reached: the énd of its stroke, the
o ooswiteh 50 is urged beyond the contact 51 by |
.60 the pressure of the gas. The circuit of the |
.+ magnet 28 is now opened-at two points; one
- ".-being-ths'contact 47, the other the contact 50. |
7 ~Should the gas leak slightly out of the motor- |
. -cylinder, the pressure-gage, ‘which is quite |
sensitive, would drop and close the contact 50

clectromagnet, so as to prevent sticking of

the invention T use a supply of fluid under =
“pressure1n the tank 17. - Gas from said fluid. .~

70 o
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vice 18. The form of the reducing device
may be widely varied. I have shown in
Figs. 4, 5, and 6 one form of pressure-reduc-
ng passaﬂe that may be utilized. This 1s
illustrated in section in ¥ig. 6. The electro-
magnet 73 controls the admission-valve,
(not shown in Kig. 4,) and when the valve is
opened gas Aows throucrh the reducing-pas-
Sage into the pipe 74, then through pipes 75
and 76 to the motor. The exhaust and the
means for controlling 1t may be widely va-
ried. 1 have shown a branch pipe 77 lead-
ing mmto the valve-chamber 78 by the inlet
79.. The valve-seat 80 seats the valve 81.
A cap 82, serewed to the chamber 78, is pro-
Vlded with exhaust-ports 83.
the valve 81 may be widely varied, as well as
the means for operating the valve. In the
form of mechanism illustrated I utilize the
same magnet for operating both admission
and exhaust valves. The magnet 73 is pro-
vided with an armature 84, the movement of
which 1s communicated to the exhaust-valve
1m any desired manner. I prefer to utilize
a lever 85, pivoted at 86 to bracket 87 and

~pulled 1n one direction by means such as

0 g

35

40

45

55

spring 88. The connecting-rod 89 commu-
nicates the movement of the lever 35 to the
valve 81. When the magnet - 73 1S ener-

oized, the admission-valve 96 is opened and-

the exhaust valve 81 is closed, thus ad-
mitting gas to the motor. In the best em-
bodiment of my invention I prefer to close
the admission-valve and open the exhaust-
valve when the motor has completed 1ts
stroke and to hold the parts in position by
the retaining device.
plishing this result may be widely varied. In
the embodiment of the invention 111ustrated
this is accomplished electrically. A p

oted lever 90 1s made use of, the lever bemﬂ*
pivoted at 92 to bracket 93 and urged 1n one
direction by any suitable means, such as the
welght of the lever. The roller 94 mounted
on the stud 95, carried by the bracket 63, un-
hooks the latch 96, pivoted at 96/, when the
motor has completed its stroke. The return
movement of the roller resets lever 90.
lever 90 falls to one side when the latch
18 unhooked, and this movement is insured
by the contact of the tail 97 of the latch 96
with the lever. The movement of the lever
90 controls a circuit-breaker 98, which in
turn controls the circuit through the magnet,
73. When the lever drops, the circuit of the

- magnet 73 1s opened, the admission-valve

650

closes the exhaust opens, and the parts set-
tle dowzn on the retaining-detent 62. It will
be noted that the maﬂ*net 68 1s energized at
this time, so as to hold the detent in place.
I wall not describe the circuits and control-
ling mechanism illustrated.in Figs. 4 and 5.

-~ These circuits and means may be widely va-

ried,

The means for accom-

The

—

The fmm of
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normal danger or normal safety systems of 63

signals and for other purposes.

In the embodiment of the invention illus-

trated in Fig. 4 I have illustrated the circuits
as controlled by a tram 101 on track 100.
The track-battery 102 normally energizes re-
lay 103. The relay may be used to control a
local circuit in any desired manner. I have
shown an armature 104, actuated by the re-
lay, the armature 010&,1110* the circuit through
battery 105. Two circuits are arranged 10
be energized by battery 105. One circuit
DASSES throun'h magnet 68 and then back to
armature 104. The other circuit passes
through magnet 73 and back to armature
104. When the relay 103 1s deénergized, as
by the presence of a train on the track, the
circuit of magnet /3 1s opened and the amnal
goes to ”danﬂ'el as shown. When the
train leaves the tI'ELCL, the relay 104 1s closed.
This energizes magnets 68 and 73, the ex-
haust-valve 81 is dosud the admission-valve
26 1s opened, the plSt(m—clmmbel 4 rises, the
roller 94 strikes the latch 96, the lever 90
moves to the right, thus opening the circuit
of the magnet 73 at 80, but leaving magnet
68 enerwued This closes the admission-

valve and opens the exhaust-valve, and the
piston-chamber returns slightly, the parts
being held by the wtamm sdevice at 62. The
swnal then -stands at ° afe,ts 7 When the
next train enters the block, 1t dedénergizes
magnet 68, releases the detent, and the pmt%
drop to the danger position.

Tn the form of the invention illustrated in
Kigs. 9 and 10 a plurahity of passages 107 are
utilized. The cross-section of each passage
may be widely varied. As shown, it 1s rec-
tangular. A plug 108, provided with o plu-
mhty of wings 109, forms the inside wa]]s of
the passages. The means for adjusting the
cross-section of the passages may be widely
varied. In Iig. 9 an adjusting-screw 110,
secured 1n place by a lock-nut 111, 1su tilized.

The apphc&uon of the 111\?01%1011 to a series
of signals forming part of ar ;LllW;tV signaling

Ystem is illustrated in IFig. 11.  The bl”‘l]‘LlS
are indicated at 112, The casing which con-
tains the parts of the apparatus for ac tuating
and controlling the signals in a gas-tight box
is indicated at 113. The track-batteries are
designated 114, track-relays 115, and local
batteries 116. The flasks for oas are 1ndi-
cated at 117. The operation of the system
will be evident from the previous description.

My invention 1s not limited to a particular
theory of operation nor to the particular
forms of apparatus illustrated in the draw-
mgs. Wide departures may be made in the
construction of the apparatus without de-
parting {rom the principle of the invention.

Having thus described my invention, what
I claim as new, and desire tosecure byL(JLtels

They may be varied so as to operate | Patent, is—
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1 In 8, reﬂwey trefﬁc-—oontrollmg s

- 20 means, means for supplying gas under pres-
© . sure to actuate said motor; and means where- |

y as described.

5. In a rellwa,y trefﬁo oontrolhng

trolling means, a gas-operated motor adapt-
. ed to actuate S&Id rellwey trefﬁo-oontrollmg-f
o means, means for: oontemmg a storage, supply -
. of hqueﬁed gas to actuate said motor; and

+ means whereby frictional resistance is op-|
posed to the passage of the. gas derived from_

-+ -said liquid, substa,ntleLy as described.

. 6..Ina rsﬂwey traffic-controlling eppere-;'
-~ tus, the combination of railway traffic-con-.
R -:_trollmg means, a gas-operated motor adapt--
“ed to actuate said railway traffic-controlling:

- means in one direction, means for supplymg |
S gas under pressure, means other than said
. supply means for - returnmg said -railway |
- tra o—oontrollmg means, ‘and means where-
- 59

by frictionadl resistance is opposed to the pas-—_;' .

:;f--__-;._"sege of the gas, substantlelly as described.

T Ina raﬂwey trafi o—oontrollmg appera,-,-~-
o ’.tus the. combination of rallway traffic-con-

- *I"f'--f_-trolllllg means; a motor edapted to eotuete

s

said railway trefﬁo—oontrolhng means in one
- direction, a Werght for returmng said railway
© o traffie- oontrollmg means, means for supply-
- 1ng gas under pressure: to actuate said motor,
o '_"end means whereby frictional resistance is |
_ pposed to the psssege of the gas substeu—?”?
"_tle ly as described. . .
- 8. In a railway trafh o—oontrollmg eppare—f
-' -’“-'..’tus the: oombma,tlon of railway tratfic-con-
AL itrollmg means, & motor adapted to actuate

o '.-6 5 sa,ld rellwey trefﬁo—oontrollmg means in one | for supply ng carb omo—eord gas under pres—- 3o

ara~
R tus the combination of rallway- traf opoon—--_.
o :;.trollmg means, means for supplying fluid un- |
der pressure to actuate said means, and
‘means whereby frictional resistance is op--
~ posed to the passage of the fluid utilized-to
~ actuate seld means,
. scribed. .
20 In a ra,ﬂwey treﬂio—oontrollmg eppare—fﬂ
_ -tus the combination of railway traffic- -con- |
ORI _trollrng means, means for supplying ges un-
| ‘der pressure,. to actuate said means, ~and
means. whereby frictional resistance is op-.
posed to thepassage of the gas utilized to ac--
I'_tuete said means, substantially as described.
o 2 3.Ina rsﬂwey traffic-controlling appara- -.,"the gas, substantially as described.
tus ‘the: oombmetlon of railway traffic-con- |

e '_.f-.trollmg means, a gas-operated motor adapt-
. ed to actuate said rallway trefﬁc—oontrollmg‘
20

substentlally as de—:_f_

- L pere—--'-
_.tus the combination of railway traffic-con-

‘said raillway traffic- -controlling means i1 one b
direction; a weight for ‘returning said rail- -~ v
way traff o—oontrollmg means, means for com- oo
taining a ‘storage supply of quue ed gasto~
‘actuate said motor, and means whereby frie= - oo

| tional resistance is: opposed to the passege of}

~10. Inarailway trefﬁoroontrollmg eppere-—,f Sl
,jtus the combination of railway traffic-con- - - ° =
; .”trollmg means, a motor adapted to actuate L
~said railway trefﬁc -controlling means, means-

sistance 1s. opposed to the passage of the gas,

S osevias g

[ dlreotlon a9 Welght for returmng sa,ld reﬂweyff L
,_‘trefﬁo—oontrolhng means, means for supply- - -
Ing carbonic-acid gas under pressure to actu- .
“ate said motor, and means whereby frictional = -
‘resistance is opposed to the pessege of. the.__f L

‘gas, substantial vy as described. R
9. In a railway traffic- oontrollrnﬂ' appara- e e
."_‘tus the oombmetron of railway treﬂio—oon—,ﬁ_;.__{j?-_'_.-_-,--__ S
.trollmg means; a motor.adapted. to actuate - oo

for supplymg gas under pressure to- eotuete?]_; e
by frlotlonal resistance is'o posed to the pas-s |
sage of the gas, substentred) .
4, In a rallwa,y traffic-controlling a,ppare—
tus; the combination of railway traffic-con-
LA _trollmg means, a gas-operated motor adapt-
- “ed to-actuate said railway traffic-controlling |
- means, means- for supplying carbonic-acid:
. gas under pressure to actuate said motor; and
'meens whereby frictional resistance is op-
~ “posed to the pessege of the ges substantlellyj’f
oas described. -

‘saild motor, means Whereby frictional resist- oo
| anceis opposed tothe passage of the gas,and -~ = -
‘means for intermittently admitting' gas at &+ -

reduced: pressure to- serd motor, substentlally'
‘asdescribed. R e e
11, Ina reﬂwsy tra,ﬂio oontrollmg sppsrs—g'_'-_-..._ifi__‘
tus, ‘the combination. of railway- traffic-con-.

.'_-'trollmg means, a motor adapted to actuate .~ L.
~said railway tra Tic-controlling means in one

~direction, means. for supplymg gas:under - v
| pressure, means other than said. supply. oo
‘means for returning said railway traffic-con- . = o
| trolling means, means whereby frictional Te-'
T fo0. o
“and means for mtermlttently edmlttmg gas‘___-i'j._-__;:
‘at a reduced pressure to serd motor substs,n-;-;'?,f;-_-;-_._;::__-,.;.._j.__.._;,_.' o
f‘tlelly as described: - B UL ALDTYE O PSP
12, In a reﬂway trafﬁo oontrolhnﬂ' eppare--_'_'{;ﬁ_{'_-_'." A

tus, the combination of railway traffic- con- |

tional resistance is opposed to the passageof = =
| the gas, and means for intermittently admit- ~
tmg gas at a reduced pressure to seld motor N
'_substa,ntlelly as described. T e
13, In a railway traffi o—oontrollmg eppere—-'
'-fi-tus the combination of railway traffic- con- -
'_jtrolhng means,; & motor adapted to actuate =~ .
-said railway trefﬁo -controlling means, means -~
for supplying  gas under pressure, means - oo
.whereby frlotlone,l re31stenoe 18 opposed to S
‘the passage of the gas, means for admitting =~ .
‘gas at a reduced pressure to.said motor, and . -
‘means controlled by a train for 111tern11t—-:_--
‘tently controlling said ges—edmlttmg meens e
_ ':@substantlally as described. : S
114, In arailway traffic- oontrollmg eppere—- el e
_.tus the oomblnstlon of railway traffic-con- =~
_:’trolhng means, a motor adapted t6 actuate =~ ..
said railway tra fic-controlling means, means -~~~ .,

120

"’trollmg means, a motor adapted to. eotuete!_:}},% B

“sald railway traffic- controlling means in one =~ .
‘direction, a werght for: returnmg said railway - FRET
_trefﬁo—oontrollmg means, means for supply- .
| g gas under pressure, meens Whereby fric- -
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sure, means whereby frictional resistance is |

opposed to the passage of the gas, means for
admitting gas at a reduced pressure to said
motor; and means controlled by a train for
intermittently controlling said gas-admitting
means, substantially as deseribed.

15. In arailway traffic-controlling appara-
tus, the combination of railway traffic-con-
trolling means, a motor adapted to actuate
said railway traffic-controlling means, means
for containing a storage supply of liquefied
gas, means whereby frictional resistance is
opposed to the passage of the gas derived

~from said liquid,; means for admitting gas at a

I5

20

- saxd railway traffic-controlling means in one

30

35

40

reduced. pressure to said motor, and means
controlled by a train for intermittently con-
trolling said gas-admitting means, substan-
tially as described.

- 16. Inarallway traflic-controlling appara-
tus, the: combination of railway traffic-con-
trolling means, a motor adapted to actuate

direction, means for supplying gas under
pressure, means other than said supply means
for returning said railway traffi
means, means whereby frictional resistance
1sopposed tothe passage of the gas, meansfor
admitting gasat areduced pressure to said mo-
tor, and means controlled by a train for in-
termittently controlling said gas-admitting
means, substantially as deseribed.

17. In araillway traffic-controlling appara-

tus, the: combination of railway traffic-con-
trolling means, a motor adapted to actuate
satd raillway traffic-controlling means in one

direction, a weight for returning said railway
traffic-eontrolling means, means for supply-
ing gas under pressure, means wherebyv fric-
tional resistance is opposed to the passage
of the gas, means for admitting gas at a re-
duced pressure to said motor and means con-
trolled by a train for intermittently control-
ling said gas-admitting means, substantially

‘as described.

18. In arallway traffic-controlling appara-

tus, the combination of railway traffic-con-

trolling means, means for supplying gas un-
der pressure, means-whereby frictional resist-

‘ance 1s opposed to the passage of the gas, and

means for supplying heat from an external

source to sald gas, substantially as described.

55

60
tus, the combination of railway traffic-con-
trolling means, means for containing a storage

1_65.

19. In arailway traffic-controlling appara-
tus, the combination of railway traffic-con-

- trolling means, means for supplying carboniec-

acld gas under pressure, means whereby fric-
tional resistance is opposed to the passage of

‘the gas, and means for supplying heat from

an external source to said gas, substantially
as described.

20. In arailway traffic-controlling appara-

supply of liquefied gas, means whereby fric-
tional resistance is opposed to the passage of
the gas derived from said liquid, and means

1c-controlling:

[F—
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for supplying heat from. an external source to
sald gas, substantially as described.

21. Inarailway traflic-controlling appara-
tus, the combination of railway traffic-con-
trolling means, means for supplying gas un-
der pressure, means whereby frictional re-
sistance 1s opposed to the passage of the gas
and means whereby heat is supplied from the
atmosphere to said gas, substantially as de-
scribed..

22. In arallway traffic-controlling appara-

tus, the combination of railway traffic-con-

trolling means, means for supplying carbonic-
acld gas under pressure, means whereby fric-
tional resistance is opposed to the passage of

‘the gas and means whereby heat is supplied

from the atmosphere tosaid gas, substantially
as described.
23. In arallway traflic-controlling appara-

tus, the combination of railway traffic-con-
troling means, meansfor containing a storage

supply of hquefied gas, means wherehy fric-

tional resistance is opposed to the passage of
the gas derived from said liquid, and means
whereby heat 1s supplied from the atmos-
phere to said gas, substantially as described.

24. In arailway traffic-controlling appara-
tus, the combination of railway traffic-con-
trolling means, means for supplying gas un-
der pressure, means whereby frictional re-
sistance 1s opposed to the passage of the gas,
and metallic means for conducting heat to
sald gas, substantially as described.

25. Inarailway traffic-condrolling appara-
tus, the combination of railway traflic-con-
trolhng means, means for supplying gas un-
der pressure, means whereby frictional re-
sistance 1s opposed to the passage of the gas,
and metallic means for supplying heat from
the atmosphere to said gas, substantially as
deseribed.

26. In arailway traffic-controlling appara-
tus, the combination of railway traflic-conr-
trolling means, means for supplying gas un-

der pressure, means whereby frictional re-

sistance 1s opposed to the passage of the gas,
and - heat-conducting flanges for supplying
heat from the atmosphere to said gas, sub-
stantially as deseribed.

27. In a raillway traffic-controlling appa-
ratus, the combination of rallway traflic-con-
trolling means, means for supplying gas un-
der pressure, means whereby frictional resist-
ance 1s opposed to the passage of the gas,
and means for supplying heat from an exter-
nal source ‘to said last-named means, sub-
stantially as described. .

28. In a railway traffic-controlling appa-
ratus, the combination of railway traffic-con-
trolling means, means for supplying gas un-
der pressure, means whereby frictional resist-
ance 1s opposed to the passage of the gas,
and means whereby heat 1s supplied from the
atmosphere to said last-named means, sub-

stantially as described.
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* 39, Tn & railway tra

- ratus, the combination of railway traffic-con-

- trolling means, means for supplying carbonic-
“acld gas

%a,s under pressure, means whereby fric-
tional resistance is opposed to the passage of

the gas, and means for supplying heat from

- an external source to said last-named means,

‘substantially as described.

I

30, In a railway traffic-controlling appa-
ratus, the combination of railway traffic-con-

~ trolling means, means for containing a stor-
- age supply of liquefied gas, means whereby

frictional resistance is opposed to the passage

~of the gas derived from said liquid, and means
wherebyheat is supplied from the atmosphere
-to said last-named means, substantially as

~ described. -

31 In a railway traffic-controlling appa- |
ratus, the combination of railway traffic—

20

c-con-

trolling means, means for supplying gas un- |

~der pressure, means whereby frictional resist-

~ance 1s opposed. to the passage of the gas,

_ratus, the combination of railway tra;

and metallic means for conducting heat to

scribed.
- 32, In a

sald la,St-,-na,med_mean’s;-_sllbsta{ntia, ly as de- |

'-,ra;iIWajjr | 131’:31,ﬂ‘:1(3—'crf)1:11‘31'011ingln1

~ trolling means, means for supplying gas un-

. der-pressure, means whereby frictional resist-

- means, substantially as described.

cQCtjil'fr'dlling .a;ppa;j- ‘

appa-

ance 1s opposed to the passage of the gas,

and heat-conducting
heat from the atmosphere to said last-n

Al .

~33. In a railway traffic-controllin

C- CO].’_l"j

~ trolling means, a gas-operated motor for ac-
tuating said means, means for supplying gas

. .ﬁhd_e;‘ pressure, and a pressure-réducing pas-.
sage 1n the path of the gas used for actuating

__40

anges for supplying
' named

appa-

sald motor,said passage having a small cross-

_section and a large superficial area, substan-

. tially as desceribed.

34, In a railway traffic-controlling appa-

45

ratus, the combination of railway traffic-con-

~under pressure, and a.pressure-reducing pas-
‘sage In the path of the gas used for actuating

 ratus , the combination of railway tra

~ said motor, said passage being small in cross-
~section, but great in length, and having a

substantially as described. -~
 35. In a railway traffic-controllin:

large superficial area in contact with the gas,

tuating said means, means for supplying gas

. 1111(16_1" pressure and a pressure-reducing pas-
- sage1n the path of the gas used for actuating
~ sald motor comprising a plurality of surfaces

7 .36. In Ta 0
ratus; the combination of railway traffic- _
- trolling means, a gas-operated motor for ac-

s

2 _ré;ilWay' tf&fﬁé;—c't)iltr_olliﬁtg -.'app'a,i:

trolling means, a gas-operated motor for ac-
~ tuating said means, means for supplying gas

in contact with the gas, substantiajlly ‘as de-

C-CON-~

‘rality

stantially as described. =

 38. In a railway trafﬁc—contro"ll'iﬁg';a.;pi']_':')'_a;—_

~ 40. In a railway tra

- | der pressure, a passag
appa- |

. tic-con-
trolling means, a gas-operated motor for ac-

P
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bonic-acid gas under préssure and a pressure- =

reducing passage in the path of the gasused =
for actuating said motor comprising a plu- .~ .
of surfaces in contact with the gas, sub- =~

~stantially as described.
~37. In a railway traffic-controlling appa- =~ =
ratus, the combination of railway traffic-con- =~ -

| trolling means, a gas-operated motor for ac-
tuating sald means, means for contalning a * - o
storage supply of liquefied gas and a pressure- 75~ -
‘reducing passage in the path of the' gasused =+« =~

for actuating said motor comprising a plu- -
rality of surfaces in contact with: the gas, sub-

.. . - o,
.o LI "
- . o
_l - . .
- N .
. -
[
0" = ]
. L]
[ L
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' ' .

ratus, the combination of railway traffic-con~ =
trolling means, a gas-operated motor for.ac- =

tuating said means, means for supplying gas *° = |
under pressure and a pressure-reducing pas- -
sage 1n the path of the gas used for actuating
said motor comprising adjacent surfaces in.- .~~~ -
contact with the gas, substantially as de- . -
seribed. oo T
- 39. In a railway traffic-controlling appa~ . -
ratus, the combination of railway traffic-con- go . = =
trolling means, a gas-operated motor for ac- =

tuating sald means, means for supplying gas '

under pressure and a pressure-reducing pas--
sage In the path of the gas comprising anex-- .~ =~
terior surface and an interior surface in con- g5 -
‘tact with the gas, substantially as described. ~ =

0. In a rs fic-controlling appa-
ratus, the combination of railway tratic-con- = = -
trolling means, a, gas-operated motor for ac- =
tuating sald means, means for supplying car-.
" bonic-acid gas under 0
reducing passage in t

ratus, the combination of means for contain-"

contact

passage, substantially as described. =

described.. =

ing @ storage supply of liquefied gas and'a ;_ 
_pressure-reducing passage in the path of the .. -

gas, and means for supplying heat to said .~ . .

e X200 T o
" 43I0 a gas-operated railway-signal, the
“combination of a signal, a motor for control- .- F
ling said signal, means for supplying car- = ~ .
~bonic-acid gas under pressure, a passage.in . .
‘the path of the gas to the motor for reducing 125 =
~| the pressure of the gas, and means for sup- .
ying heat to said passage, substantially.as =~ -

44, Tn a gas-operated railway-signal, the -

tuating said means, means for supplying car- | combination of a signal, a motor for control- 130. = -

oo . - .
Eressumajﬁdapmssum". .

e path of the ghs com~ = .-
prising .an exterior surface and an interior -~ =~
surface In contact with the gas, substantially -~~~
 41. In a railway traffic-controlling appa~ .

LYo LT
exterior surface and an interior surface.in - -
>t with the gas, substantially as de- . =

- 42. In a gas-operated railway-signal, the =
‘combination of a signal, a motor for control- R
ling said signal, means for supplying gasun~ =~ .
' >in the path of the gas

‘to the motor for reducing the pressure of the =~ =
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15

1O

ing said signal, means for containing a stor-
age supply of liquefied gas, a passage in the
path of the gas derived from said liquid for
reducing the pressure of the gas, and means
for supplying heat to said passage, substan-
tially as described.

- 45. In a gas-operated railway-signal, the
combination of a signal, a motor for control-

. ling said signal, means for supplying gas un-

der pressure, a passage in the path of the gas
to the motor for reducing the pressure of the
gas, and means for supplying heat from the
atmosphere to said gas, substantially as de-
scribed. o

46. In a gas-operated railway-signal, the

combination of a signal, a motor for control- |

ling said signal, means for supplying car-

bonic-acid gas under pressure, a passage in

20

- 215

30

35

40
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the path of the gas to the motor for reducing
the pressure of the gas, and means for sup-
plying heat from the atmosphere to said gas,
substantially as described.

- 47. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for containing a stor-
age supply of liquefied gas, a passage in the
path of the gas derived from said liquid for

reducing the pressure of the gas, and means

for supplying heat from the atmosphere to
sald gas, substantially as described.

48. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for supplying gas un-

~der pressure, a passage in the path of the gas

to the motor for reducing the pressure of the
gas, said passage having a small cross-section

and a large surface in contact with the gas,

substantially as described.

49. In a gas-operated raillway-signal, the
combination of a signal, a motor for control-
ling said signal, means for supplying gas un-
der pressure, a passage in the path of the gas
to the motor for reducing the pressure of the
gas, said passage having a small cross-section,
a large surface in contact with the gas and a
length many times the depth of its eross-sec-
tion, substantially as deseribed. |

50. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for supplying car-
bonic-acid gas under pressure, a passage in
the path of the gas to the motor for reducing
the pressure of the gas, said passage having a
small cross-section, a large surface in con-
tact with the gas and a length many times

~the depth of its cross-section, substantially

60

~age supply of liquefied gas, a passage in the
path of the gas derived from said liquid to

6

as described.

51. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
hing said signal, means for containing a stor-

the motor for reducing the pressure of the
gas, sald passage having a small cross-section,
a large surface in contact with the gas and a

827,143

length many times the depth of its cross-sec-
tron, substantially as described.

52. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for supplying gas un-
der pressure, and a passage for gradually re-
ducing the pressure of the gas used to oper-
ate the motor, substantially as desecribed.

53. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
Iing said signal, means for supplying car-
bonic-acid gas under pressure, and a passage
for gradually reducing the pressure of the gas
used to operate the motor, substantially as
described.

54. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for containing a stor-
age supply of liquefied gas, and a passage for
eradually reducing the pressure of the gas de-

rived from said liquid and used to operate the

motor, substantially as described.

55. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for supplying gas un-
der pressure, a passage for gradually reduc-

ing the pressure of the gas, and means for

supplying heat to the gas, substantially as
described. |

56. In a gas-operated railway-signal, the
comblination of a signal, a motor for control-
ling said signal, means for supplying car-
bonic-acid gas under pressure, a passage for
gradually reducing the pressure of the gas,
and means for supplying heat to the gas, sub-
stantially as described.

57. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
Ing said signal, means for containing a stor-
age supply ol liquefied gas, a passage for grad-
ually reducing the pressure of the gas derived
from said liquid, and means for supplying
heat to the gas, substantially as described.

58. In a gas-operated raillway-signal, the
combinatlon of a signal, a motor for control-
ling said signal, means for supplying eas un-
der pressure, a passage for gradually reducing
the pressure of the gas, and means for sup-
plying heat to the passage during the gradual
reduction of pressure of the gas, substantially
as described.

59. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for supplying car-
bonic-acid gas under pressure, a passage for
gradually reducing the pressure of the gas,
and means for supplying heat to the passage
during the gradual reduction of pressure of
the gas, substantially as described.

60. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for containing a stor-
age of hquefied gas, a passage for gradually
reducimg the pressure of the gas derived from

sald liquid, and means for supplying heat to

30

Jie

95

100

105

ITO

I15

20

25

130




- 827,148

the ‘passage '(iuring the gradﬂa,lireduction_ of | 'the'..' g"as,
pressure of the gas, substantially as described. _

61. In a gas-operated railway-signal, the

combination of a signal, a motor for control-
Iing said signal, means for supplying gas un--

der pressure, a passage in the path of the gas
to the motor for reducing the pressure of the

~ gas, means for supplying heat to said passage
- and a valve for intermittently controlling the

10

20
I. 25

__.30

‘admission of the

n gas to-the motor, substan-
tially as described. -
- 62. In a gas-operated railway-signal, the
combination of a signal, a motor for control-

ling said signal, means for supplying car-
‘bonic-acid gas under pressure, a passage in

the path of the gas to the motor for reducing

~ the pressure of the gas, means for supplying

~ heat to said passage and a valve for intermit-
- tently controlling the admission of the gas to

‘the motor, substantially as described.

- 63. In a gas-operated railway-signal, the

combination of a signal, a motor for control-

- ling said signal, means for containing a stor-
‘age supply of liquefi ' _
path of the gas derived from said liquid for
- reducing the pressure of the gas, means for
supplying heat to said passage and a valve
for mtermittently controlling the admission
of gasto themotor, substantially as described.

ed gas, a passage in the

. 64. In a gas-operated railway-signal, the

- combination of a signal, a motor for control-

 ling said signal; means for supplying gas un-

.35

40

der pressure, a passage in the path of the gas
to the motor for reducing the pressure of the
gas, means for supplying heat from the at-
mosphere to said gas, and a valve for inter-
-mittently. controlling the admission of the |

gas to the motor, substantially as described.

- 65. In a gas-operated rallway-signal, the
combination of a signal, a motor for control-
ling said signal, means forsupplying carbonie-

acld gas under pressure, a passage in the path
of the gas to the motor for reducing the pres-

- sure of the gas, means for supplying heat

45

from the atmosphere to said gas, and a valve

for intermittently controlling the admission
of the gas to the motor, substantially as de-

~ scribed.

60

- ling said signal, means for supplying gas |

65

66. In a 'g.a;s-.op'@rla,te'd I'a;ilWéer—Signal; the

- combination of a signal, a motor for control-
- ling said signal, means for containing a stor-
- age supply of liquefied gas, a passage in the
path of the gas derived from said liquid for
reducing the pressure of the gas, means for

supplying heat from the atmosphere to said

gas, and a valve for intermittently control--
ing the admission of the gas to the motor,

substantially as described.”

- 67. In a gas-operated railway—signal",' the.

combination of a signal, a motor for control-

under pressure, a passage in the path of the

‘gas to the motor for reducing the pressure of
the gas, said passage having a small cross-
section and a large surface 1In contact with |

scribed.

tor, substantially as described.

and a-#alve for intermittently cdn—
trolling the admission of the

- 68. In a gas-operated railway-signal, the
combination of a signal, a motor for control-

small ¢ross-section and a large surface in con-
tact with the gas, and a valve for intermit-
tently controlling the admission of the gas to
thé motor, substantially ‘as described. -

~ 69. In a.gas-operated railway-signal, the

combination: of a signal, a motor for control-
ling said signal, means for containing a stor-

. gas to the mo-
tor, substantially as described. '

0

lIing said signal, means. for supplying car- -
bonic-acid gas under pressure, a passage in
_the path of the gas to the motor for reducing
the pressure of the gas, said passage having a

75

8o

age supply of liquefied gas, a passage in the

path of the gas derived from said liquid for

reducing the pressure of the gas, said passage
| having a small cross-section and a large sur-
‘Tace 1n contact with the gas, and a valve for

intermittently controlling the admission of

the gas to

- 70. Ina Iga,s—opgratéd -r_ailﬁ?a;y—sign'aﬂ : the

combination of a signal, a motor for control-

the motor, substantially as de- =

90

ling said signal, means for supplying gas

under pressure, a passage in the path of the
gas to the motor for reducing the pressure of

the gas, said passage having a small cross-
section, a large surface in'contact with the
gas and a length many times the depth of its

cross-sectlon, and a. valve for intermittently
controlling the admission of the

motor, substantially as described. =
- 71. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
hng said signal, means for supplying gas

under pressure, a passage for gradually re-
-ducing the pressure of the gas before it enters

the motor, and a valve for intermittently

gas to the

100

95

155' 1.

controlling the admission of the gas to the

‘motor, substantially as described.

- 72. In a gas-operated railway-signal, the
combination of a signal, a motor for control-

hing said signal, means for supplying car-
bonic-acid gas under pressure, a passage for
-gradually reducing the pressure of the gas

II0

before it enters the motor, and a valve forin-

termittently controlling the admission of the

gas to the motor, substantially as described.

115

73. In a gas-operated railway-signal, the .
combination of a signal, a motor for control-

ling said signal, means for containing a stor-
age su{)ply'of liquefied  gas, a passage for
graduall ing

_ N reducm%lthe pressure of the gas
derived: from said I

trolling the admission of the

quid before it enters the -
‘motor, and a valve for intermittently con-
gas to the mo- =~
I 125

120

74, In a gas—opgra,ted'ra;ﬂwa,y;signa,ll, the

combination of a signal, a motor for control-

hng said signal, means for supplying gas

under pressure, a passage for gradually re- .

ducing the pressure of the gas, means for sup-
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plying heat to the gas, and a valve for inter- |

mittently controlling the admission of the
gas to the motor, substantially as described.

75. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
hing said signal, means for supplying gas
under pressure, a passage for gradually re-
ducing the pressure of the gas, means for sup-
plying heat to the passage during the gradual
reduction of pressure of the gas, and a valve
for intermittently controlling the admission
of the gas to the motor, substantially as de-
seribed. | |

76. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, meansforsupplying carbonic-
acld gas under pressure, a passage for gradu-
ally reducing the pressure of the gas, means
for supplying heat to the passage during the
gradual reduction of pressure of the gas, and
a valve for intermittently controlling the ad-
misston of the gas to the motor, substan-
tially as described.

77. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for containing a stor-
age supply of liquefied gas, a passage for
gradually reducing the pressure of the gas de-
rived from said lquid, means for supplying
heat to the passage during the gradual re-
duction of pressure of the gas, and a valve
for intermittently controlling the admission
of the gas to the motor, substantially as de-
scribed. |

78. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for supplying gas un-
der pressure, a passage for reducing the pres-
sure of the gas, means for supplying heat to
sald passage and a valve located near said
passage for mtermittently admitting gas to
sald motor, substantially as described.

79. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for supplying carbonic-
acid gasunder pressure, a passage forreducing
the pressure of the gas, means for supplying
heat to said passage and a valve located near
sald passage for intermittently admitting gas
to said motor, substantially as described.

80. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for containing a stor-
age supply of liquefied gas, a passage for re-
ducing the pressure of the gas derived from
sald liquid, means for supplying heat to said
passage and a valve located near said passage
for mtermittently admitting gas to said mo-

~tor, substantially as described.

60

81. In a gas-operated railway-signal, the |
~combination of a signal, a motor for control-

ling said signal, means for supplying gas un-
der pressure, a passage for reducing the pres-
sure of the gas, means for supplying heat

827,143

from the atmosphere to said gas, and a valve

- located near said passage for intermittently

admitiing gas to said motor, substantially as
described.

82. In a gas-operated raillway-signal, the
combination of a signal, a motor for control-
ling said signal, means for supplying gas un-
der pressure, a passage for reducing the pres-
sure of the gas, said passage having a small

cross-section and a large surface in contact,

with the gas, and a valve located near said
passage for mtermittently admitting gas to
sald motor, substantially as described.

83. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for supplying gas un-
der pressure, a passage for reducing the pres-
sure of the gas, said passage having a small
cross-section, a large surface i contact with
the gas and a length many times the depth of
1ts cross-section, and a valve located near said
passage for intermittently admitting gas to
said motor, substantially as deseribed.

84. In a gas-operated railway-signal, the
combimation of a signal, a motor for control-
hing said signal, means for supplying gas un-
der pressure, a passage for gradually reduc-
ing the pressure of the gas before it enters the
motor, and a valve located near said passage
for intermittently admitting egas to said mo-

L1

tor, substantially as described.

85. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for supplying gas un-
der pressure, a passage for gradually reduec-
img the pressure of the gas, means for supply-

g heat to the gas, and a valve located near

sald passage for intermittently admitting gas
to said motor, substantially as described.

86. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means for supplying gas un-
der pressure, a passage for gradually reduc-
ing the pressure of the gas, means for supply-
ing heat to the passage during the gradual
reduction of pressure of the gas, and a valve
located near said passage for internmttently
admitting gas to said motor, substantially as
described. |

87. In a gas-operated railway-sienal, the
combination of a signal, a motor for control-
ing sard signal, means for supplying gas un-
der pressure, a passage for reducing the pres-
sure of the gas, means for supplving heat to
said passage, and a valve located at the high-
pressure side ol said passage for mtermit-
tently admitting gas to said motor, substan-
tially as desceribed.

88. In a gas-operated railway-signal, the
combination of a signal, a motor for control-
ling said signal, means forsupplying carbonic-
acid gas under pressure, a passage for reduc-
mg the pressure of the gas, means for sup-

| plying heat to said passage, and a valve lo-

]
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sage for intermittently admitting gas to said

- motor, substantially as described. =~

- 89. In a gas-operated I'&ilW&YfSigh&l}'..Ithé
combination of a signal, a motor for control--
Ing said signal, means for "containing a

- storage supply of liquefied gas, a passage for

- reducing the pressure of the gas derived from
- said iquid, means for supplying heat to said | t
1o

passage, and a valve located at the high-

- pressure side of said passage for intermit-

- tially as described. -

- ..[5.

90, In a gas—op_e'rated--"rai]ﬁéyeSigna'l, th‘é

combination of a signal, a motor for control- |
- 'ling said signal, means for supplying gas un-

- der pressure, a passage for gradually reducing

25

130
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‘the pressure of the gas, means for supplying
- heat to the passage during the gradual re-

20

duction of pressure of the gas, and a valve

located near said passage for intermittently:

- admitting gas to said motor, substantially as
' described. R
-~ 91. In a gas-operated railway-signal, the |

combination of a signal, a motor for control-
hing said signal, meansfor supplying gasunder

pressure, a passage for reducing the pressure
of the gas, means for supplying heat to said
passage and a valve:located at the high-pres-
sure side of said passage for mtermittently.
~admitting '

gas to said motor, substantially
as described. SRR N

92, In a ga_'s—dpemted'railwaﬁr%signal,"the

~combination of a signal, a motor for control-
ling said signal, means for containing a stor-
- -age supply of liquefied gas, a passage for re-

ducing the pressure of the gas, means for sup-

~ plying heat to said passage and a valve lo-
- cated at the high-pressure side of said pas-
sage for intermittently admitting gas to said.

. motor, substantially as described. "

 93.In a railway traffic-controlling appa~
- ratus, the combination of railway traffic-

controlling means, a motor for actuating said

‘means, means for supplying gas under high
- pressure, a passage for gradually reducing the

- pressure of the gas and means for automatic-

55

- pressure of the gas, means for supplying heat
~ -to said gas during the gradual reduction in

~ally varying the sectional area of the passage
- 80 as to compensate for variations in pressure
on the high pressure side of the system, sub-
- stantially as described.
. 94. In a railway traffic-controlling appa-
- ratus, the combination of railway traffic-con-

- trolling means, a motor for actuating said
means, means for supplying gas under high

pressure, a passage for gradually reducing the

- - pressure, and means for automatically vary-

- 60 ing the sectional area of the passage so as to
- compensate for variations in pressure on the |
- gh-pressureside of the system, substantially

95, In a railway traffic-controlling appa-

- 827,148

tently admitting gas to said motor, substan- |

- cated at the high-pressure side of said pas- | ratus the combination of railway traffic-con- 65
trolling means, a motor for actuating said -~ =~
means, means for supplying gas under high =~ =
‘pressure, a passage prqovided with large sur=- . - -
Taces in contact with the gas for gradually re-
ducing the pressure of the gas and means for
automatically varying the sectional area of =~ = ' *
the passage so as to compensate for varia- -~ .
LoD 11 essure side of =~ "
the system, substantially as described. = -~ o
| ratus the combination of railway traffic-con~- =~

lons in pressure on the high-p

196, In a railway traffic-controlling appa-

im0

trolling means, a motor for actuating said

pressure of the gas, means for manually ad-

‘means, means for supplying gas under high - _
pressure, a passage for gradually reducing the. .
d- 8 .
justing the section of the passage and means BN
for automatically varying the sectional area =

of the passage so as to compensate for varia= .

“tlons in pressure on the high-pressure side of
the system, substantially as described. . =~ 85 ==
- 97, In a railway traffic-controlling appa-~ T
ratus the combination of railway traffic-con-~ - -
trolling means, a motor: for actuating said =~ ¢
means, means for supplying gas under high =~ - =~

pressure, a passage having large surfaces in

contact with the gas and having a length .

many times the depth of its cross-section for - =
gradually reducing the pressure of the gas
and means for automatically varying the sec-.-
‘tional area of the passage so as to compen-

described.

99, In a railway signaling apparatus the .= .
‘combination of a railway-signal, a motor for 110
actuating said signal, means for supplying - - =
gas under high pressure, a passage for grad- =
‘ually reducing the pressure of the gas, means. = - -
for supplying heat to said gas during the .. =~ =
gradual reduction in pressure and means for

L]

- 100. In a raillway signaling a;pp__a;ratu's_._'.thé?'
combination of a railway-signal, a motor for - . =
‘actuating said signal, means for supplying . .

sate for variations in pressure on the high-
‘pressure side of the system, substantially as -~ =
98. In a railway signaling apparatus the
combination of a railway-signal, a motor for 100
actuating said signal, means for supplying - = .
| gas under high pressure, a passage for grad- -~ -
ually reducing the pressure of the gas and =~ = -
~means for automatically varying the see- =~ " =
tional area of the passage so as to compen-: _.
sate for variations in pressure on the high- =
pressure side of the system, substantially as -~~~

105
110

automatically varying the sectional area of =~ = . -
the passage so as to compensate -"for' varia-. ..
tlons 1n pressure on the high-pressure side of SE
the system, substantially as described. - = - -~ . =

'g_as 1111(161‘ high- PI’F}_SS'L‘[]:'tf;‘-,_‘1 a p'a,_ss_a,ge. PI'OITTided.',: S

-with large surfaces in contact with the gas -~
Tor gradually reducing the pressure of the gas
‘and means for automatically varying the sec-. =
‘tional area of the passage so as to compen- = =
sate for variations in pressure on the high- .
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pressure side of the system, substantially as
described. '
101. In a railway signaling apparatus the
combination of a railway-signal, a motor for
actuating said signal, means for supplying
gas under high pressure, a passage for grad-
“ually reducing the pressure of the gas, means
for manually adjusting the section of the pas-
‘sage, and means for automatically varying
the sectional area of the passage so as to com-

Elensa,te for variations in pressure on the

15

20

1gh-pressure side of the system, substan-
tially as described.

102. In a railway signaling apparatus the
combination of a railway-signal, a motor for
actuating said signal, means for supplying
gas under high pressure, a passage having
large surfaces in contact with the gas and
‘having a length many times the depth of its
cross-section for gradually reducing the pres-
sure of the gas and means for automatically
varying the sectional area of the passage so

‘as to compensate for variations in pressure

3°

on the high-pressure side of the system, sub-
stantially as deseribed.

103. In a railway traflic-controlling appa-
ratus the combination of raillway traflic-con-
trolling means, a motor for actuating said
means, means for supplying carbonic - acid
gas under high pressure, a passage for grad-

ually reducing the pressure of the gas and

35

means for automatically varying the sec-
tional area of the passage so as to compen-
sate for variations in pressure on the high-
pressure side of the system, substantially as

~described.

4.0
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104. In a railway traflic-controlling appa-

‘ratus, the combination of railway traflic-con-

trolling means, a motor for actuating said
‘means, means for supplying carbonic-acid
“gas under high pressure, a passage for grad-
ually reducing the pressure of the gas, means
for supplying heat to said gas during the
graclual reduction in pressure, and means for
automatically varying the sectional area of
the passage so as to compensate for varia-
tions 1n pressure on the high-pressure side of
the system, substantially as described.

105. In a railway traffic-controlling appa-
ratus the combination of railway traflic-con-
trolling means, a motor for actuating said
means, means for supplying carbonic-acid
gas under high pressure, a passage provided

-with large surfaces in contact with the gas
for gradually reducing the pressure of the gas
and means for automatically varying the sec-
tional area of the passage so as to compen-

‘sate for variations in pressure on the high-
pressure side of the system, substantially as
described. '

106. In a railway traffic-controlling appa-
ratus the combination of railway traflic-con-
trolling means, a motor for actuating said
means, means for supplying carbonic-acid

gas under high pressure, a passage for gradu- |

827,143

ally reducing the pressure of the gas, means
for manually adjusting the section of the
passage and means for automatically vary-

ing the sectional area of the passage so as to

compensate for variations i pressure on the
high-pressure side of the system, substan-

tially as described.

107. In a railway traflic-controlling appa-

ratus the combination of railway traflic-con-

trolling means, a motor for actuating said
means, means for supplying carbonic-acid
gas under high pressure, a passage having
large surfaces in contact with the gas and
having a length many times the depth of i1ts
cross-section for gradually reducing the pres-
sure of the gas and means for automatically
varying the sectional area of the passage so
as to compensate for variations in pressure on
the high-pressure side of the system, substan-
tially as described.

108. In a railway signaling apparatus the
combination of a railway-signal, a motor for

actuating said signal, means for supplying

carbonic-acid gas under high pressure, a pas-
sage for gradually reducing the pressure of
the gas and means for automatically varying
the sectional area of the passage so as to com-
pensate for wvariations In pressure on the
high-pressure side of the system, substan-
tially as desecribed.

109. In a rallway signaling apparatus the
combination of a railway-signal, a motor for
actuating said signal, means for supplying
carbonic-acid gas under high pressure, a pas-
sage for gradually reducing the pressure of
the gas, means for supplying heat to said gas
during the gradual reduction in pressure and
means for automatically varying the secc-
tional area of the passage so as to compensate
for variations i pressure on the high-pres-
sure side of the system, substantially as de-
scribed. ' _

110. In a railway signaling apparatus the
combination of a railway-signal, a motor for
actuating said signal, means for supplying

carbonic-acid gas under high pressure, a pas-

sage provided with large surfaces m contact
with the gas for gradually reducing the pres-
sure of the gas and means for automatically
varying the sectional area of the passage so
as to compensate for variations in pressure on
the high-pressure side of the system, substan-
tially as described.

111. In a railway signaling apparatus the
combination of a railway-signal, a motor for
actuating said signal, means for supplying
carbonic-acid gas under high pressure, a pas-
sage for gradually reducing the pressure of the
cas, means for manually adjusting the sec-
tion of the passage, and means for automat-
1cally varying the sectional area of the pas-
sage so as to compensate for variations in
pressure on the high-pressure side of the sys-
tem, substantially as deseribed.

112. In a railway signaling apparatus the
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 combination of a raillway-signal, a'mo.tor_.-foir_' léngth_'iﬁany.times_thé depth of its Cross-sec-
~ actuating said signal, means for supplying

carbonic-acid gas under high pressure, a-pas-
sage having large surfaces in contact with the

gas and having a length many times the

depth of its cross-section for gradually reduc-

o - ing the pressure of the gas and means for au-

O

.20

. high-pressure side of the system, substan-
tially as described. SR L

. 30

tomatically vary:

‘pressure on the high-pressure side of
~tem, substantially as described.
~113. In a.railway traff]

ing the sectional area of the
passage so as to compensate for variations in

ratus, the combination of railway traffic-con-

‘trolling means, a motor for actuating said -
‘means, means for containing a storage sup-
ply of liquefied gas, a passage for gradually:
~ reducing the pressure of the gas derived from
-said liquid and means for automatically va-
rying thesectional area of the passage so as to

compensate for variations in pressure on the

i ]

114. In a railway traffic-c _
ratus, the combination of a railway traffic-

‘controlling means, a motor for actuating said
~Immeans, means for containing a storage sup-
~ ply of liquefied gas, a passage for gradually

reducing the pressure of the gas derrved from -
- said liquid, means for supplying heat to said
gas during the gradual reduction in pressure,
~and means for automatically varying the sec-

- tional area of théip’a_;ssage so as to compensate

* ratus the combination of railway tra

40

55

o 6.::.)'.

65

of lique

for variations in pressure on the high-pres-
- sure side of the system, substantially as de-
.35 - e |

scribed. L .
115. In a railway traflic-controlling appa-

trolling means, a motor for actuating said

means, means for contaming a storage supply
led gas, a passage provided with large
suriaces.1n contact with the gas for gradually
reducing the pressure of the gas derived from:
- said liquid and means for automatically vary- |
~ ing the sectional area of the passage so as to
. 45

compensate for variations in pressure on the

“as described. o s
. 116. In a railway traflic-controlling appa-
- ratus the combination of railway trafli
> trolling means; a motor for actuating said
- means, means for containing .a storage sup-
~ ply of hquefied gas, a passage for gradually
. reducing the pressure of the gas derived from
said liquid, means for manually adjusting the

1C-COI-

section of the passage and means for auto-
matically varyimng the sectional area ofs the

‘passage so as to compensate for variations in
. pressure on the high-pressure side

of the sys-

tem, substantially as described. - =~
¢ appa-
- ratus the combmation of railway traflic-con-
- trolling means, a motor for actuating said

117. 'In a railway traflic-controlling

means, means for containing a storage sup-
ply of liquefied gas, a passage having large

surfaces in contact with the gas and having a | described. |

the sj(sé |

c-controlling appa-

c-controlling appaQ -

C~COI—-

high-pressureside of the system, substantially

tion for gradually reducing the pressure of:

the gas derived from said iquid and means

for automatically varying the sectional area
of the passage so as to compensate for varia-

tions 1n pressure on the high-pressure side of

the system, sibstantially as described.

~118. In a railway signaling apparatus the
‘combination of a railway-signal, a motor for -
‘actuatig said signal, means for containing a

storage supply of liquefied gas, a passage for
gradually reducing the pressure of the gas de-
rived from said liquid and means for auto-

75

matically varying the sectional area of the

passage soas to compensate for variations in
pressure on the high-pressure side of the sys-

tem, substantially as described.

119. In a railway signaling apparatus the

combmation of a railway-signal, a motor for-
‘actuating said signal, means for containing a
ed gas, a passage for

storage supply of liquefie
gradually reducing the pressure of the gas
derived Mrom said liquid, means for supply-

1ing heat to said gas'during the gradual reduc-

tion 1n pressure and means for automatically

8o -

9_0 |

varying the sectional area of the passage so

as to compensate for variations in pressure

on the high-pressure side of the system, sub-

stantially as described. - R
- 120. In a railway signaling apparatus the

combination of a railway-signal, a motor for
actuating said signal, means for containing a

storage supply of hquefied gas; a passage pro-
vided with large surfaces in contact with the

gas for gradually reducing the pressure of the.
gas derived from said liquid and means for
~automatically varying the sectional area of

the passage so as to compensate for varia-

95

100

tions 1n pressure on the high-pressure side of

the system, substantially as described.

121. In a rallway signaling apparatus

the

105

combination of a railway-signal, a motor for

actuating said signal, means for containing a
storage supply of liquefied gas, a passage for
gradually reducing the pressure of the
derived from said liquid, means for manuaﬁly _

09,8

adjusting the section” of the passage, and

110

‘means for automatically varying the sec-

‘pressure sid

‘tional area of the passage so as to compen-
sate for variations in pressure on the high-
e of the system, substantially as

described.

I1¢%

122. In a railway signéling apparatus the

combination of a railway-signal, a motor for .
120

actuating said signal, means for containing a
storage supply of liquefied gas, a passage
having large surfaces in contact with the gas

and having a length' many times the depth of
1ts cross-section for gradually reducing the =
pressure of the gas derived from said liquid
‘and means for automatically varying the sec-

tional area of the passage so as to compen-

125 .

sate for variations in pressure on the high- =

pressure side of the system, substantially as

130 |
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123. In a signal apparatus, the combina-
tion of a signal, and means for reducing the
pressure of a gas in motion without interrupt-
ng its flow comprising a passage having a
small cross-section and a large surface in con-

tact with the gas, substantially as described. |

124. In a signal apparatus, the combina-
tion of a signal, and means for reducing the

~ pressure of a gasin motion without interrupt-

ing its flow, comprising a passage having a
small cross-section, a large surface in contact
with the gas and a length many times the
depth of its minimum cross-section, substan-
tially as described. :

125. In a signal apparatus, the combina-
tion of a signal, means for reducing the pres-
sure of a gas in motion without interrupting
its flow, comprising in combination a passage
having a small cross-section and a large heat-
ing - surface in contact with the gas, and
means for supplying heat to said heating-sur-
face, substantially as described.

126. In a signal apparatus, the combina-
tion of a signal, means for reducing the pres-
sure of a gas in motion without interrupting
its flow, comprising in combination a passage
having a small cross-section, a large heating-

- surface in contact with the gas and a length

30

35
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many times the depth of its minimum cross-
section, and means for supplying heat to said
heating-surface, substantially as described.

127. In a signal apparatus, the combina-
tion of a signal, means for reducing the pres-
sure of a gas in motion without interrupting
its flow, comprising in combination a passage
having a small cross-section and a large heat-
Ing - surface’ in contact with the gas, and
means for supplying heat from the atmos-
phere to said heating-surface, substantially
as described.

128. In a signal apparatus, the combina-

tion of a signal, means for reducing the pres-
sure of a gas in motion without inferrupting

1ts flow, comprising in combination a passage

having a small cross-section, a large heating-
surface n contact with the gas, and a length
many times the depth of its minimum cross-
section, and means for supplying heat from
the atmosphere to said heating-surface, sub-
stantially as deseribed.

129. In a signal apparatus, the combina-
tion of a signal, means for reducing the pres-
sure of a gas in motion without interrupting
1ts flow, comprising in combination a passage
having a small cross-section and a large heat-

ing-surface in contact with the gas, and one |

or more surfaces for conducting heat from
the atmosphere to said heating-surface, sub-
stantially as described.

130. In a signal apparatus, the combina-

827,143

 t1on of a signal, means for reducing the pres-
sure of & gas in motion without interrupting

1ts flow, comprising in combination a passage
having a small cross-section, a large heating-
surface in contact with the gas, and a length
many times the depth of its minimum cross-
section, and one or more flanges for conduct-
ing heat from the atmosphere to said heating-
surface, substantially as described.

131. In a signal apparatus, the combina-
tion of a signal, and means for reducing the
pressure ol a gas in motion comprising a pas-
sage having outer and inner heating-walls,
substantially as described.

132. In a signal apparatus, the combina-
tion of a signal, and means for reducing the
pressure ol a gas in motion, comprising a pas-
sage having a small cross-section, and a
length many times the depth of its minimum
cross-sections, said passage having outer and
mner heating - walls, substantially as de-
scribed.

133. In a signal apparatus, the combina-
tion of a signal, means for reducing the pres-
sure of a gas in motion, comprising in combi-
nation a passage having a small cross-section,
sald passage having outer and inner walls,
and heat-transferring means for supplving
heat from the atmosphere to said walls, sul-
stantially as deseribed.

134. The combination of a pivoted sema-
phore, a motor comprising a piston and a pis-
ton-chamber, said piston-chamber being pro-
vided with a recess, a link pivoted to said
semaphore at one end and to one of said
parts of said motor at the other end for trans-
mitting the movement of said motor to said
semaphore, and a pin engaging said recess
for preventing relative rotation between the
piston and piston-chamber, substantially as
described.

135. The combination of a pivoted sema-
phore, a motor comprising a piston and a pis-
ton-chamber, said piston-chamber being pro-
vided with a recess, a yoke provided with an
extension, said extension being pivoted to
the semaphore at one end and said yoke be-
ing pivotally connected to one of said parts
of said motor, and a pin engaging said recess
for preventing relative rotation bétween the
piston and piston-chamber, substantially as
described.

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

CLYDIS J. COLEMAN.

Witnesses:
Epwin J. MartTnews,
MAE MORRELL.
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