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- ..Beit known
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*

hat I, CLARENCE W.. COLE-

. . - . [
[ L] - 1 e

* have invented: certain new and useful Im-

. " locate the:

" provements in Switch and Signal Apparatus,

-+ of which the following is a specification. .
-~ My invention relates to signals, switches;,:

- and the like, and particularly to that class of.

10

" railway appliances and ‘systems for control-

~ ling traffic on railways that are adapted to-be
"~ gctuated by fluid-pressure. .~

. In such systems the raily .&jf?ﬁlféfﬁéf-wii%
“trolling apparatus is disposed at-local points

‘nal apparatus in which the preferred form of
' is liquefied carbonic-acid gas.

an efficient. means for the utilization of fluid-.

“pressure without leakage and to reduce to a’

minimum the number of valves that are nec-

essary to coritrol the. supply. of fluid to.the

operating mechanism and to .operate the

valves so as to secure certain action at all

A further ---iO'B'je'cti ofmy mventlonls -. _t'q':')-'._:-'so_ |

 from excessive variations of temperature and

35

4o

* vyation of the right-hand side of Fig. 1. Fig.
 3isa vertical section. Fig. 4is a horizontal
., section on the line 4 4 of Fig.-1. Higs. 5, 6,

| " ofbeing a railway-signal.. Fig. 2 is a side ele--

. so that also the size of the signal-casing may |- rated - upor
.~ 7 7 l'shown a piston and

“of, Figure 1 is a front view of one form of my

bereduced. .

prove the retaining device for the signal.
7 'With these and other objects in view my
-+ . Invention ‘consists  in the parts, improve-
ments, and combinations more fully set forth

hereinafter. = -

- In the accompany xe
| to this SP ec_iﬁcati 0_11 _a,nd f{)rming a pa,j[rt, there-
invention, the particular embodiment there-

"o

" i

't.';...'l.

~amism.

and 7 show details. Fig. 8 is a section

LI Y

levation of the .h'ciusixig for the valve mech-.
. Figs.-10 and 11 illustrate the means

" for operating thie valves; two positions.of the |

MAN, a citizen of the United States, residing’
“county of Union and State of New Jersey,

" along a railway-line to. permit and control || Any suitable
. the pass
-~ Invparticular my invention relates to a Sig=

20
 motive power ! |
~.The object -of my invention. is to provide

age of traffic at these points on the

L DATING.. e T
" of operating mechamsm actu-
b fluid-pressure may. be used for mov-
‘ing the signal in one direction to alter its posi~ -~~~
“tion of indication. Intheform of my inven- . -
‘tion illustrated upon ‘the drawings I have ~
piston-chamber for ac- ™ -
In the particular-

. _ &SkS contammgthe Stora,ge.;_sup_._
ply of compressed gas that they will be free

pller

"7 A further object of my invention is to im-
| ate the signal.

ying drawings, annexed

through the valve mechanism. . Tig. 9 is an

" -

F1g13 1S-8 Persp "
erating means. X1 ..

represents .an ordinary

' .
LA - - . - - -
' -

“Fig. 14 is a detail.

the form of a signal-blade.

*.

2 indicates the weighte

. -

‘and its mechanism.

tively, to

F

- Any form

ated by

complishing this result. In th _
embodiment of the: invention illustrated

. -

any appreciable leakage of gas during the op-

valves being shown. . Fig. 12 illustrates the
circuits that are used to operate the signal.

ents .an - ax form of signal, the
‘particular embodiment 1llustratedbemg in.

eans for connecting the sig-

CLARENCE W. COLEMAY, OF WESTFIELD, NEW JERSEY, ASSIGNOR T0
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L
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sin detail; 1L
6o

e d spectacle, the

rhich is sufficient to’ overbalance
.the signal-blade. and normally bias the sig--65.
nal to-the danger position. In the form of ~
{'the invention illustrated upon the drawings: =
ithis weight serves also to return the signal ..

|'used.  In’the form. shown upon the draw- .
ings the rod 3 is connected to the moving ..
‘member of the operating mechanism:at one .. °~
‘end. At the other end the rod 3 isprovided y5 =
‘with a connecting device consisting of the .
‘clamp 4, to which the signal-rod 5is.connect- .

‘ed.. The rod 3 passes through a bearing in .
frame 6. . A dust-guard 7 and an oil-cup 8 = .

are attached to the frame, serving, respec~ 8o -
_ to prevent the dust from. getting into.. -~
the bearing for therod 3 and to lubricate said =~ -

99::—; .

utilize the movement of the cylinder to actu-~ -
te - The construction of the pis- . - -
ton and piston-chamber is such as to prevent -
95

eration and to. permit the smooth action of

the parts and also to protect the working. = .
from dirt and corrosion: The cylinder: -~ -
| 9 has securely bolted thereto at one end the -~

o which the connecting-rod 3
is screwed. The other end of the cylinderis -~ . .
closed by any suitable means, so as to pre- ..
vent the access of moisture to the working 7
parts within the cylinder.  This means may

be widely varied. ~ In the form of my mven-

 parts

end plate 10,

- '
T

mnt

tion shown in

«cap-pl .
also preferably provi

de a sleeve 12, made of

. .- 1 .
. . . \
] " )

106

. the drawings I makeuseota .
ate _'1.1:;_11.“860111‘6(1 :: tothecylmder 9. L B
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snugly, which

20

3.

some non-corrodible material . such as brass, ]

for protecting the pedestal 13. In the form
of the invention shown in the drawings the
pedestal is made hollow and is mounted upon
the base-plate 14. The pedestal is made hol-
low,so as to give suficient space to permit
the introduction of the supply-pipe 15
through said pedestal and to permit 1ts ready

removal therefrom in setting up and repair-

It will be noted that the
ts the protecting-sleeve 12
insures a smooth guiding ac-
tion for the cylinder and avoids the cireula-

ing-the apparatus.
cap-plate - 11

tion of moisture around the working parts.
15

At the top of the pedestal 13 there is pro-
vided a square opening 16, through which
the screw-threaded nipple 17 is mnserted, the
nipple being provided 'with a bore 18. In as-
sembling the parts the nipple is first inserted
through the square opening, the piston 19 is
then dropped upon ‘the pedestal, a packing-
ring 20 is then placed around the
the nipple, and the nut 21 is screwed down
upon the packing-ring. This firmly secures
the parts together and prevents the leakage
of gas through the hollow pedestal to the at-

. mosphere.

Any suitable means for supplying and. con-

- trolling the admission of fluid-pressure to the

30

operating mechanism may be used. |
In the preferred form of my invention a

- Storage-supply of liquefied gas, such as car-

35

40

- rect raysof the sun.

bonic-acid gas, is stored in the flask 22. This
flask I preferably locate within a receptacle
23, located in the pit 24. - By this means the
Hask of gas is preserved from excessive varia-

“tions of temperature and from the extreme

variations of pressure which would result
trom large fluctuations in the temperature of
the flask if the latter were exposed to the di-
' The temperature of the

- ground being more uniform than that of the

45

50
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‘here.

atmosphere msures a more uniform tempera-
ture and pressure for the gas in the flask.
This is particularly desirable when a hiquefied

‘gas, such as liquefied carbonic-acid oas, 18

used. The gas as it issues from the flask umn-
der high pressure passes through the pipe 25

‘into the reducing-valve 26. A branch pipe

27 ‘communicates with a pressure-gage 28,
the pomter 29 of which gives the pressure in
the flask. The reducing-valve is of the ordi-
nary construction and is fully disclosed in
the patent to Nageldinger, No. 519 ,089, May
1, 1894, and needs no further description
After the pressure of the gas has been
reduced by the reducing-valve, the reduced
pressure being indicated by the pointer 30,
the gas passes through the pipe 31 into the ex-

ansion-chamber 32. This expansion-cham-
ﬂer removes any difficulties which may arise
by the formation of carbonic-acid "snow.
From the expansion-chamber 32 the oas

passes, by means of the pipe 33, mto the
- 65 means for controlling the-admission of the oas |

supply and the piston-chamber.

outside of -

valve independently,

may be used to

be used. In the

827,149

to the operating mechanism. After passing
through the controlling mechanism the oas
passes through the pipe 34 into the piston-
chamber of the operating mechanism.

Any suitable means for controlling the ad-
mission of. the gas to the piston-chamber
may beused. The motive fluid bemg prefer-
ably stored in local storage-tanks, it 1s desir-
able to minimize the leaks, and thus prevent
the waste of gas, and thus avoid a reduction
in_the number of operations for each tank
full of fluid. The greater the number of
valves between the supply-tank and the Pis-
ton~-chamber, other things being equal, the
greater the tendency to leak, since each
valve-seat «and packing affords a source of
leakage. T reduce the number of valves and
stmplify their construction and operation. I
prefer to use a single valve between the RS-
It 1s also
desirable to suitably control the valve mech-
anism under all conditions that arise in prac-
tice. To effect this result, I control the
movement of the valve in one direction by an
electromagnet and return the valve by the
welght of the parts or by means of a suitably-
arranged spring. I also prefer to close the

and T prefer to use
means controlled by the movement of a part
of the operating mechanism, which part in

the embodiment of the form of the invention

Ulustrated is the piston-chamber. |
In the preferred embodiment of my mven-

tion I make use of an admission-valve 35.

The gas entering at a low pressure at the in-

let 36 passes through the opeming 37 into the
chamber 38 and thence through the valve-
port 59 to the supply-pipe for the piston-
chamber by way of the passage 40.

I make use of an electromagnet 41, the

energization of which controls the movement.

of the admission-valve in one direction. In

the best embodiment of my invention the

energization of the electromagnet 41 is con-
trolled by a railway-train. Tn the form of
the invention shown upon the drawings the

energization of the magnet operates to open

the admission-valve. Any suitable means

transmit the action of the
magnet to the valve. In the drawings the

Mmagnet 41 1s provided with an armature 42,

and the movement of the armature is utilized
to control the movement of the valve. Any
suitable form of controlling mechanism may
form illustrated I have
shown suitable connections between the ar-
mature of the magnet and the valve. These
connections may be widely varied ; but in the

form illustrated they consist of a bell-crank

43, an adjustable connection
ment of which acts to regulate the position of
the armature. Any suitable means for trans-
mitting the movement to the valve may be
used. In the form of my invention illus-
trated upon the drawings I make use of a link.

44, the adjust-

70
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s o 60‘ |

45, which may be connected to the valve |

‘mechanism in any desired manner, but is
_'Prefera,bly. prOted to the valve-rod at 46. o
~ The energization of the.magnet 41 moves.

¢ the valve i one direction. ~Any -suitable

- means may be used to return it. In the form
- of the invention illustrated the weight of the
- valve and of the connections is such that

- gravity acts to return the parts, the force of

10 gravity being assisted by the pressure of the
. gas. In: the particular embodiment of the
“invention illustrated the gas-pressure: is-al-

 ways. effective to urge the. admission-valve

- the valve in

ﬁ 20;

 toward its seat, whether the valve 1s open or
closed. . A spring may also be used to move
in the direction opposite to the-
- movement given to it by the electromagnet.
. A means is thus always provided for return-
~ ing the. admission-valve, no matter whether
‘the operating mechanism for the signal or
- switch has made a complete stroke or not.

I also provide a means for closing the admis-

“of the signal or switch operating mechanism.
. In the form of the invention illustrated upon.
~ the drawings this meansis thrown into action-

sion-valve, which means. is preferably -con-

trolled by the movement of one of the parts

~when the piston-chamber reaches the end of

S 30

mission-valve controlled by the movement.
. of the piston-chamber 18 as follows: = - .
- Any suitable movable part ot the ap

' its stroke. The means for closing the ad-:

~ tus may be used to control the closing of the

L 35

admission-valve. In Fig. 1 the rod 3.is pro-:

vided with a bracket 47, which is ¢clamped to
"7 the rod by means of a bolt 48. - I provide-a
' guitable guiding means for.insuring the co
~ rect position of the parts carried by  this-
~ bracket, and in the present instance 1 have.
shown a groove 49, sliding along the guiding--

-the cor-.

. 1ib 50 to perform this function. ~The bracket:
~ is provided with an operating-roller 51, freely

- mounted upon a stud 52/, projecting from

~ the bracket. The connections between the

“moving element of the mechanism ‘and the-
~parts operated thereby maybe widely varied..
~ In the form of the invention illustrated the.
- roller 51 is caused to act upon suit able con-
 nections to the valve mechanism, which are:
as follows: A lever 52 is pivoted at 53 to the.
~ frame of the machine. An arm 54 of the le-

" ver is connected to the valve mechanism in.

It will be observed that the lever 52 is so
.arranged-with relation to its:pivot. 53 that
- the weight of the lever acts to close the ad-
6%

.. any desired manner. Ihave shown this con-
" mection as adjustable at 55, the threaded rod

56 being adjustably connected to the arm.54.
. Any suitable. connections may be provided
- for transmitting the movement to the valve
7 mechanism. In thé form.of the invention
' ~illustrated I interpose between the link 45
and the rod 56 suitable connections, such as

' -

mission-valve. The lever 52 is prevented

para-

from movmg 'u-ntil.?' 3esiré“d by SUif ablé_ me a,ns
1 In the form of the invention illustrated 1L

K-

make use of a lever 58, the shoulder 59 of =

+which engages with the top of the lever 52.
‘The tail 60 of the lever is arranged so as to be.

able to engage the back of the lever 52 at the

top. When the roller 51 rises, 1t first en-

enter the cylinder.
T will now describe

e e the means for permit-
ting the gas to exhaust from the operatmg -~
mechanism. An exhaust-valve 61*, which.
engages its seat 622, is arranged to move m:; .
| unison with the admission-valve 35.  When ' go
the exhaust-valve is.closed; the admission- .

|:zages the latch 58, and the lever 52 drops by .
oravity toward the roller. I prefer,however, .
fo insure this movement of the:lever 52, it
‘necessary, by forcibly acting upon it, and this- .~
I accomplish by so arranging. the roller 51 . -
with relation to the part 58 that the rolleren-
| zages the toe 61 of the lever 58 and swings '
‘the lever about its pivot.61’.  The tail 60 of
the lever will then force the lever 52 toward -~
the right in Fig. 1.7 (See. Fig. 14.) This
movement is transmitted to-the valve and~ =~
the valve is closed, so that no more gas can =

‘valve is opened, and vice versa. ' 1 preter to.
‘mount the admission and exhaust valves on.
‘a single stem 61° and to make the connec- -

‘tions. between the admission and exhaust
.| valves adjustable, as shown at 61°¢, so as to'
regulate the stroke of the valves: Lpreferto
transmit the movement to both valves from.

e

thé same link 45. The exhaust-valve per-

: 100

‘mits the gas to leave the piston-chamber, and. :

thus allows: *'the:f?-Sig]ial' to rest upon the re- -

taining 'device, as will be more fully de-
scribed - hereinatter. . 'Lhe ~pressure. of ‘gas
‘within ‘the piston-chamber sinks to that of .

der the samecondition—1. e., al ways at atmos-

‘the "atmosphere as soon as the: exhaust 1s
‘opened, which occurs, preferably, at the end- = .
| of the stroke when the piston-chamber has-

| reached the: top; so- that the gas expelied -
from: the piston-chamber when the signal-

‘subsequently goes to ‘“danger”’ is alwaysun- rro

pheric pressure. . The cushioning action is-

‘always unitorm. . .o
- A valve-guard 100

1s screwed into the cas---
-ing 101 and compresses a washer 102, so as

r1g

to form a gas-tight seal.  Inside the guard:-

part 35" of the val

| tllI’IlIIlg by the: pin. 1042, -

I prefer to employ a su
vice for holding the signal at one position of

1100, at the bottom thereof, is a soft-rubber
| valve-seat 352, Inside the guard a sleeve:
103 is provided, ‘on which 1is - mounted a-
‘sereen 104.  Two pins 105 embrace the flat
valve 35 to prevent it from-
turning.. The sleeve 103 is prevented from

table retaining de--
[OT". nal- _ 125
| indication. . In the form illustrated the sig-- -
‘nal is held at “safety’’ by the retaining device

after the parts have been given a full-stroke

d

‘movement. The form of this retaining de-

| Vice Day bemdely varied Wifhout"depa,rting_, 130 o

75

120
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from the principle of my invention.
fer to construct it as follows:

A detent 62, provided with a tooth 63, 18
suitably weighted at 64, so as to normally
throw the arm 65 of the detent toward the
magnet 41. By this means the armature 66
1s always urged toward the field of the mag-
net41. Suitable means are provided for lim-
iting the movement of the armature 66 to-
ward the ma

contact between the armature and the mag-

net while the signal is at ‘“danger,” and thus

avold any danger of the armature sticking to

its magnet by reason of the Ifreezing of mois-
the magnet |

ture between the armature and
or for any other cause. This is particularl
advantageous in a normal danger system.

preferably provide a stop to limit the move-

ment of the armature, and I prefer to have

this stop movable and to form a movable en-
gagement, with the part whose movement it
limits, so that all tendency to freeze is avoid-
ed. The particular form of the movable
stop may be widely varied. I prefer touse a
roller 67, pivoted at 68 in an arm 69, the lat-
ter being pivoted at 70 to the bracket 47,
spring 71.pulls the arm69 in one direction , SO
asto limit the movement of the armature 66
toward the magnet under normal conditions.
Nevertheless when the magnet is energized
1ts armature 66 may be brought into contact
with the magnet, the stop 67 moving back

slightly and the spring 71 being thus put un- |

der tension. An adjustable stop 72 limits
the movement of the roller-stop 67 in one di-
rection. It will be observed that the roller-
stop rolls along the lever 65, so that it is im-
possible for thelever to freeze to the roller,
Any suitable means for retaining the pis-
ton at the end of its stroke may be used. 1T
preter to provide a spring-pressed detent 73,
pressed by a spring 74 and pivoted at 75 in
the bracket 47. As the bracket rises the de-
tent 73 snaps past the tooth 63 of the retain-
ing device, the weight 64 of the retaining
device assisting in this action. The magnet,
41 bemng energized at this time, the detain-
ing deviceis firmly held with the tooth 63 sup-

‘porting the signal and the attached parts in

one position of indication against the action
of the weighted spectacle 2.

It will be understood that although T have
shown a system of circuits for o erating my
signal, which system is designed to be oper-
ated on the normal safety plan—that is to
say, with the signal-blades standing nor-
mally at “‘safety’” when there is no train on
the section—my invention is equally applica-
ble to normal danger systems in which the
signal-blades stand nermally at ‘‘danger’’
under the conditions referred to. By suit-
ably arranging the circuits my signal may be
operated either on.the normal danger plan or
the normal safety plan.

1 pre- 1’
' | Referring now to Fig

gnet 41, so as to prevent actual

A |

827,142

The operation of myinvention is as follows: 65

. 12, the signal-blades 1
are shown at ‘‘safety’’ in the unoccupied sec-
tions of the track. When a train enters a
section, the track-magnets 76 are deéner-
gized, the current from the battery 77 being
shunted, and the circuit for controlling the
signal is opened. This deénergizes the S1g-
nal-magnet 41, the retaining device for the

signal is released, and the signal goes to ‘‘dan-
ger’”’ behind the train under the influence of

the weight 2.  When the train passes out of
the section, the track-magnet 76 is reéner-

gized. Thesignal-circuit through the magnet,

41lisclosed. Themagnetattractsits armature

42, thus opening the inlet-valve and closing
11 the exhaust-valve and admitting gas in the

piston-chamber 9, so as to move the signal
against the influence of the weight 2 to
“safety.”’

ing upon the admission-valve is thrown into
operation. The lever 52 closes the admis-
sion-valve and opens the exhaust-valve, and
the detent 63 is held in place by the energlza-

‘tion-of the magnet 41, so as to retain the SIg-

position by codperation
If for any reason likely to

nal .in the safety
with the part 73.

oceur in practice when the signal is at the

danger position, such as the sudden open-
ing and closing of a switch by a switchman
and the consequent movement, of the signal,
the electromagnet is energized for an instant,
and then deénergized before the operating
mechanism has completed its stroke, the pis-
ton-chamber will only complete part of its
movement, and the lever 52 will not be actu-
ated to close the admission-valve. By rea-
son, however, of the weight of the parts at-
tached to the valve mechanism and the pres-
sure of the gas acting to close the admission-
valve and open the exhaust-valve, the mMag-
net being deénergized, the admission-valve
will drop to its seat and cut off the supply.
The exhaust-valve will also be open, and the
signal will return to the danger position.
It will thus be observed that the valve mech-
anism 1s always operated in two directions—

one for opening and the other for closing—

whether the piston malkes a full-stroke move-
ment .or not.

By referring to Figs. 10 to 14 the operation
of the signal will be readily understood. In
Fig. 13 the parts are shown in the position
they occupy when the signal is at ‘‘danger.”’
With the normal safety system a train 1S on
the section protected by the signal. The ad-
mission-valve is closed and the exhaust-valve
isopen. The piston-chamber now rests upon
the piston at’ tﬁe bottom of its stroke. When
the magnet 41 becomes energized, the parts
assume the intermediate position shown in

1 Fig. 10. The exhaust-valve is closed, and

70

/5

30

At the top of the stroke of the
piston-chamber the means for cutting off the
supply -of gas to the piston-chamber by act-

Jie
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SRR 1’.; In a T&ilw_&y—tr'a;__ {
2o tus, the combination of mechanism operated
by fluid-pressure of an -admission-valve,
" means for closing said admission-valve and
‘independent means controlled by the: move-.

’ said mechanism for closing

s ooseribed. o e
2. In a railway-traffic-controlling appara- |
-~ tus, the combination of mechanism operated
... by fluid-pressure, and admission-valve there-
o for, means for closing: sald admission-valve .

. the admission-valye is open, - This is the po-
e sition ‘assumed. while the signal is clearing.
~ The piston-chamber has started, but has not-

~ yet reached the top of the stroke.

~ valve and open the exhaust-valve. -~

10 It is to be understood that many changes
~° °*may be made in the form of apparatus illus-

~ trated without departing from-the principle
| - of my invention. "It may be adapted tonor-

 mal safety and normal danger systems, to
15 signals, switches, and the like, by any one
" skilled in the art. -
"~ What I claim, and desire to secure by Let-:

 ters Patent; is—

k]

- ment of a part of said mechan 8
s said admission - valve, substantially as de-

and independent means actuated by said |

“mechanism for closing said admission-valve,

substantially as described. = -

3. In a railway-traffic-controlling appara-
25 tus, the combination of mechanism operated.
" by gas-pressure, a storage-supply of liquefied
- gas; a single admission-valve -between said
- storage-supply and said mechanism, means
 for closing said- admission-valve, and inde-
40 pendent means for closing said admission-
 valve, substantially as described.

. 4. In a railway-traffic-controlling. a';ppé;i*é,;;

tus, the combination of a piston -and piston- -

~ chamber, a storage-supply of liquefied gas, a |
45 single admission-valve between said storage- |
supply and said -.pis‘s_tO,Il—Chﬁ;mber , means. for

~ closing said admission-valve and independ-
~ ent means for closing said admission-valve,-| described L e
| tus, the combination of an admission-valve, 7 -
‘an electromagnet, means whereby the ener- o
‘gization of said magnet acts to open the -
. d a | valve, means for closing the valve, and inde- =
" cut off the gas-supply, and independent | )
- g5 means for controlling said admission-valve to | |
77 shut off the gas-supply, substantially as de-

~ substantially as described. -~ -~ -
5. In a railway traffic-controlling appara-

~ tus, the combination of an admission-valve,
a gas-supply, an operating’ mechanism,

means for actuating said admission-valve to

~seribed. -

" 6. In a'railway traffic-controlling appara-
SR tus,;_thei_:co_mbinatitm'of-'m'echanism-ope_ra'tedf;
> by fluid-pressure, a single admission - valve
- therefor, means for closing said admission- |

~ valve and means controlled by sald mechan-
~ism for closing said admission-valve, substan~

- _ f the st | single admission-valve
- ¢ In Figs. 11 and 14 the parts have made a
7 complete movement. - The signal is at ‘‘safe~
ty,” held byits retaining device, and the lever

. J | troll
52 has been actusted to close the admission-

ccontrcling appera:

] -

. -

closin

710, In-arailway traffic-controlling appara- _
tus, the combination of a piston and iston-
‘| chamber, a storage supply of liquetied gas, a:
single admission-valve between said storage R
‘supply ‘and said piston-chamber, means: for .
closing said admission-valve and means con- |
trolled by said: piston-chamber, when said. @ o

| 11, In arailway traffic-controlling appara- .
| tus, the combination of an admission-valve, = . -
‘an electromagnet, means whereby the ener- =
gization of said magnet moves the valvein . -
one diréction, means: for moving said valve =

in the opposite direction, and.indep endent

‘described.
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|- 7. In a railway traffic-controlling appara- 65
‘tus, the combination of a piston and iston-
‘chamber, a storage supply of liquefied-gas, a =

& 8aIMISSIC v E‘etweensaidstor&%e- S
supply and said piston-chamber, means for = o
o said admission-valve and-means con-
rolled by the relative movement between
| said piston and piston-chamber for closing.
| said "admission-valve, substantially as de-
seribed. .. T
8. In a railway traffic-controlling appara-

tus ;the combination of a-piston a,nd(f)lston.—" R
“chamber, a storage sup]%ly of liquefied '

single admission-valve

1 etween said storage
| supply and said piston-chamber, means for
1 closing said admission-valve and means con-'
‘trolled by said piston-chamber for closing. - -
| said ‘admission-valve, substantially ‘as de-
Sonbed. | onah BT T
9. In a railway traffic-controlling appara-' -
“tus, the combination of a piston and piston- 85 .~ .
‘chamber, a storage supply of liquefied gas, a:
_single admission-valve between said storage- - - o
‘supply and said piston-chamber, means for . . .
“closing said admission-valve and means.con-= =
trolled by the relative movement between: L
said piston and piston-chamber, sald means. .= -
‘being actuated when the parts have madea
full-stroke movement, for closing said ad- =
‘mission-valve, substantially as described. = R
95 -

chamber has completed its stroke, for closing - .
said admission-valve, substantially as de- .~
' 05

s
‘means for closing said valve, substantially as -

s

pendent. means for. closing said valve, sub-. R

stantially as described.

713, Tn a railway traffic-controlling appara-~

r

120 -
| tus, the combination of a piston and piston-:-
‘chamber; an admission-valve, an electromag- .~ =
net, means whereby the energization of said
‘magnet ac¢ts to open the valve, means for -
closing the valve, and means controlled by o
‘the relative movement between the piston-
‘and piston-chamber for closing said valve,

© Yellyasdesorbed. . . . |substantially asdescribed.. " -



&

- 14. Inarailway traffic-controlling appara- ' by the movement of

tus, the combination of a piston and piston-
chamber, an admission-valve, an electromag-

~ net, means whereby the energization of said

- JO
13
20

..25

20

- means for returning

magnet acts to open the valve, means for
closing the valve and means controlled by
the movement of the piston-chamberfor clos-
ing said valve, substantially as described.
15. In arailway traffic-controlling appara-
tus, the combination of a piston and piston-

. chamber, an admission-valve, an electromag-

net; means whereby the energization of said
magnet acts to open the valve, means for
closing the valve, mechanical connections be-
tween the piston -chamber and the valve
whereby the movement of the piston-cham-
ber acts to close said valve, substantially as
described. ' _

16. In arailway traffic-controlling appara-
tus, the combination of a piston and piston-
chamber, an admission-valve, an electromag:-
net, an armature for said magnet, connections
between the armature of said magnet and
sald valve whereby the energization of said
magnet moves the valve in one direction,
sald valve, mechanical
connections between the piston-chamber and
the valve whereby the movement of the pis-
ton - chamber acts to close said valve, sub-
stantially as described.

17. In arailway tra Tic-controlling appara-

~tus, the combination of an admission-valve,

35

40

43

a link connected to said valve, an electromag-
net, an armature for said magnet, connections
between the armature of said magnet and

-said link, a piston and piston-chamber, con-

nections between the piston-chamber and
sald link whereby the movement of said pls-
ton-chamber closes said valve, substantially
as described.

18. Inarailway tratlic-controlling appara-
tus, the combination of an admission-valve,
an exhaust-valve, an electromagnet, means
whereby the energization of said magnet;
moves sald valves in one direction, means for

- moving said-valves in the opposite direction
~and independent means for

actuating said

~valves, substantially as described.

19. Inarailway traflic-controlling appara-
tus, the combination of a piston and piston-
chamber, an admission-valve, an exhaust-

valve, an electromagnet, means wherehy the

55

6o

63

energization of said magnet moves said valves
in one direction, means for moving said valves
in the opposite direction and means controlled
by the relative movement of said piston and
piston-chamber for actuating said "valves,
substantially as described.

20. In arailway trathc-controlling appara-
tus, the combination of a piston and piston-
chamber, an admission - valve, an exhaust-
valve, an_electromagnet, means whereby the
energization of said magnet moves sald valves
11 one direction, means for moving said valves
In the opposite direction and means controlled

. Con e e e s R ey T ]
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the piston-chamber at
the end of its stroke for actuating said
valves, substantially as described.

21. The combination of a rallway-signal,
means for supplying gas to actuate said S1g-
nal, an admission-valve for controlling said
gas-supply, means for closing said admission-
valve and independent means for ciosing said
admission-valve, substantially as described.

22. The combination of a rallway-signal,
mechanism operated by gas-pressure for ac-
tuating said signal, a storage supply of lique-
gas, a single admission valve between
sald storage supply and said mechanisim,
means for closing said admission-valve, and
independent means for closing said admis-
sion-valve, substantially as described.

23. The combination of a rallway-signal, a

-piston and piston-chamber, for actuating

sald signal, a storage supply of hquefied gas,
a single admission-valve between said stor-
age supply and said piston-chamber, means
for closing said admission-valve and inde.
pendent means for closing said admission-
valve, substantially as described.

24. The combination of a rallway-signal,
an admission-valve, a gas-supply, an operat-
ing mechanism for said signal, means for ac-
tuating said admission-valve to cut off the
gas-supply, and independent means for con-

trolhing said admission-valve to shut off ¢he

gas-supply, substantially as described.

- 25. The combination of a rallway-signal,
mechanism operated by fluid-pressure for ac-
tuating said signal, a single admission-valve
therefor, means for closing said admission-
valve and means controlled by said mechan-
1sm for closing said admission-valve, suhb-
stantially as described. :

26. The combination of a rallway-signal,
a piston and piston - chamber, for actuating
said signal, a storage supply of liquefied gas,
a single admission-valve between said stor-
age supply and said piston-chamber, means
for closmng said admission-valve and means
controlled by the relative movement bhe-
tween said piston and piston-chamber for
closing sald admissirm—vaﬁ@ , substantially as
described.

27. The combination of a rallway-sicnal, a
piston and piston-chamber, for actuating
sald signal, a storage supply of iquefied gas,
8 single admission-valve between said stor.
age supply and said piston-chamber, means
for closing said admission-valve and means
controlled by said piston-chamber for C10SIng
sald admission-valve, substantially as de-
scribed.

28. The combination of a rallway-signal, a
piston and piston -chamber, for actuating
sald signal, a storage supply of hquefied gus,
a single admission-valve between said stor-
age supply and said piston-chamber, means
for closing said admission-valve and means
controlled by the relative movement be-
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- tween said piston and piston-chamber, said

* made a full stroke movement, for closing said
admission-valve, substantially as. described.
99, The combination of a railway-signal, a
piston ‘and -
- said signal,

for closing said admission-valve and means

- asdescribed.

plStOn B Ch a:lllb el fOI' a,(}tﬂa,tlng |
a storage supply of liquefied gas,
and said piston-chamber, means

~ controlled by said - piston-chamber, -when |
~ said chamber has completed 1ts stroke, .for
- ‘closing said admission-valve, substantially

- 30. The combination of a railway-signal,
" an admission-valve for controlling the supply |
of gas to actuate said signal, an electromag--
~ ‘net, means whereby the energization of sald
- magnet moves the valve in one direction,
20 means for moving said valve in the opposite
. direction, and means for closing said valve,
substantially as deseribed. o
- 31. The combination ot & railway-signal,-
“an admission-valve for controlling the supply |
of gas to actuate said signal, an electromag-
net, means whereby the energization of said-
“magnet acts to open the valve, means. for
“closing the valve, and independent means
- for closing said valve, substantially as de-
30 sCI1 T L T e e
- 32 The combination of a railway-signal, a
~ piston and piston -chamber, for actuating
‘said signal, an admission-valve, an. electro-

- magnef, means whereby the energization ol

© mections between: the armature of said mag-
~ net and said. valve whereby the energization
of sard magnet moves: the'valve in-one direc-

R ) substantially as described. ~ -
40

said magnet acts to open the valve, means
" for closing the valve and means- controlled
by the relative movement between the piston |
and piston-chamber for closing sald valve,

between the piston- chamber and the valve

magnet; an -armature

T

~whereby ‘the movement of the piston-cham-
"~ beracts to close said valve, substantially as |
. deseribed.. ¥ .. e

v 35. The combination of & railway-signal, a-
piston and  piston-chamber, for actuating
said signal, an admission-valve, an electro-
for sald magnet, con-

65 tion, means for returning said valve, mechan-

|

1

none
1in the oppc
trolled by the relative movement of said
ton and piston-cham

“energization. of . said
--33. The combination of a railway-signal, a |
~ piston ‘and piston-chamber, for “actuating
 said signal, an admission-valve, an. electro-
" magnef, means whereby the energization of
“said magnet acts to open the valve, means
for closing the valve and means controlled by |
‘the movement of the: piston-chamber -for |
- closing said valve, substantially as described..
~* 34. The combination of a railway-signal, a
piston and piston ~chamber, - for actuating |
- said signal, an admission-valve, an ‘electro-
~ magnet, means whereby the energization of.
- said magnet. acts to open the valve, means’
 for closing the valve, mechanical connections:

‘supplying

-supp

o

. 4
. ’ :l
Lo p]

ical éonnections betwéen the pistofi-chamber

and the valve whereby the movement of the

‘piston-chamber acts to close said valve, sub-

stantially as described. -

- 36. The combination of a r‘ailw.a,y.—sigﬁal,;

"an admission-valve for controlling the supply
“of gas for actuating said signal, a hink con-
‘nected to said. valve, an electromagnet, an:
“armature for said magnet, connections. be-
tween the armature of said magnet and said
link; a piston and piston-chamber, “connec- .
‘tions between the piston-chamber and said
link whereby the movement:of said piston-
| chamber closes said valve, substantially as
‘described. . L .

37. The joombin'a,fiéii _bf a raﬂ’ﬁé;f—sigﬁﬂ v

an admission-valve for controlling the supply

‘of gas for actuating said signal, an exhaust-
valve, an electromagnet, means whereby the
energization of said magnet movessaid valves

5

8o

‘in'one direction; means for moving said valves
.in the opposite direction

- . _. and means foractu- -
‘ating said valves, substantially as described.:

88. The combination of a railway-signal, a

piston and piston- chamber, for actuating:
‘said signal; an admission-valve, an exhaust-

osite: direction and means .con-

valves; substantially as described.

L]

90

valve, an electromagnet, means whereby the.
“eriergization of said magnet moves said valves
direction, means for moving said valves -

95% _' '_

ber for actuating said

39, The combination of a railway-signal, a

piston and piston -chamber, . for actuating
‘said signal, an admission-valve, an exhaust--

1¢0

valve, an electromagnet, means whereby the. -

said valves in the opposite direction . and

‘means controlled by the movement of the
piston-chamber at the end of its stroke for
‘actuating said valves, substantially.as de-
.40, The combination ot a railway-signal, a

pendent means for. closi

.

magnet- moves' said.
one direction, means.for moving:

108

rro
retaining device for said signal, means for: -
oag to actuate sald signal, an ad-
ission-valve for controlling said gas-supply,.
means for closing said admission-valve,inde-
- closing said ‘admission- '
‘valve, and means for operating said retaining -
‘device, substantially as described. . =

115

.. 41. The combination of a railway-signal, a

retaining device for said signal, mechanism’

op erated by gas-pressure for: actuating s aid
signal, a storage supply of liquefied gas, a
| single admission-valve be ween sald storage -
v and said mechanism, means for clos-
ing said admission-valve, independent means”
Tor clos IE , ,
for operating said retaining device,-substan-
‘tially as described. - © - 7 S R

492, The combination of a railway-signal, a
retaining device for said signal, an admission-
valve, a gas-supply, an operating mechanism: .

closing said admission-valve, and means

120
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20

25

taimning device, substantially as

s

for said signal, means for actuating said ad- |

mission-valve to cut off the as-supply, inde-
pendent means for control ing said admis-
sion-valve to shut off the gas-supply, and
means for actuating said retaining device,
substantially as described.
- 43. The combination of a rallway-signal, a
retaming device for said signal, a piston and
piston-chamber, for actuating said signal, a
storage supply of liquefied gas, a single ad-
mission-valve between said storage supply
and said piston-chamber, means for closing
sald admission-valve, means controlled by
sald piston-chamber for closing said admis-
sion-valve, and means for actuating said re-
described.
44. The combination of a rallway-signal, a
retaining device for said signal, g piston and
piston-chamber, for actuating said signal, g
storage supply of liquefied gas, a single ad-
mission-valve between said storage supply
and said piston-chamber, means for closing
sald admission-valve, means controlled by
the relative movement between said piston
and piston-chamber, said means being actu-
ated when the parts have made a full-stroke
movement, for closing said admission-valve,
and means for actuating said retaining de-

- Vice, substantially as described.

30

35

40

45

55
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‘mechanical connections

45. The combination of a rallway-signal, a
retaining device for said signal, an admission-
valve for controlling the supply of gas to ac-
tuate said signal, an electromagnet, means
whereby the energization of said magnet
moves the valve in one direction, means for
moving said valve in the opposite direction,
means for closing said valve, and means for

actuating said retaining device, substantially

as described.

46. The combination of a rallway-signal, a
retaining device for said signal, a piston and
piston-chamber, for actuating said signal, an
admission-valve, an electromagnet, means
whereby the energization of said magnet acts
to open the valve, means for closing the valve,
between the piston-
chamber and the valve whereby the move-
ment of the piston-chamber actsto close said
valve, and means for actuating said retain-
ing device, substantially as desoribed.

47. The combination of a railway-signal, a
retamning device for said signal, an admission-
valve for controlling the supply of gas for ac-
tuating said signal, an exhaust-valve, an elec-
tromagnet, means whereby the energization
of said magnet moves said valves in one direc.
tion, means for moving said valves in the op-
posite direction, means for actuating said
valves, and means for actuating said retain-
ing device, substantially as described.

48. The combination of a rallway-signal, a
retaining device for said signal, a piston and
piston-chamber, for actuating said signal, an
admission-valve, an exhaust-valve, an elec-
tromagnet, means whereby the energization

‘signal in one

closed, means

827,142

of said magnet moves said valves in one direc-
tion, means for moving said valves in the op-
posite direction, means controlled by the rela-
tive movement of said 1
chamber for actuating said valves, and means
for actuating said retaxning device, substan-
tially as described.

49. The combination of a rallway-signal, a
retaining device forsaid signal, a storage sup-
ply of liquefied gas, a piston and piston-cham-
ber, for actuating said signal, an admission-
valve, an exhaust-valve, an electromagnet,
means whereby the energization of said mag-
net moves said valves in one direction, means
for moving said valves in the opposite direc-
tion, means controlled by the relative move.
ment of said piston and piston-chamber for
actuating said valves, and means for actuat-
ing said retaining device, substantially as de-
scribed.

50. In a railway traffic-controlling appara-
tus, the combination of a signal, mechanism
operated by fluid-pressure for actuating said
direction, an admission-valve
adapted to be opened and closed, means con-
trolled by said mechanism for closing said
valve. and means controlled by a train for
closing said valve, substantially as described.

ol. In a railway tratlic-controlling appara-
tus, the combination of a pivoted semaphore-
blade normally biased to danger, a piston and
piston-chamber for moving said blade agalnst

1ts normal bias, an admission-valve adapted

‘to be opened and closed, means controlled by

the relative movement of said piston and pis-
ton-chamber for closing said valve and means
controlled by a train for closing said valve,

substantially as described.

52. In a railway traflic-controlling appara-
tus, the combination of a pivoted semaphore-
blade normally biased to danger, a piston and
piston-chamber for moving said blade against
1ts normal bias, a retaining device for holding
sald blade at one position of indication, an
admission-valve adapted to be opened and
controlled by the relative
movement of said piston and piston-cham-
berforclosing said valve and means controlled
by a train for closing said valve, substantially
as described.

53. In.arailway traflic-controlling appara-
tus, the combination of a signal, mechanism
operated by fluid-pressure for actuating said
signal in one direction, a local storage supply
of liquefied gas, an admission-valve adapted
to be opened and closed to control the supply
of gas to said mechansim, means controlled
by said mechanism for closing said valve and
means controlled by a train for closing said
valve, substantially as described.

54. In arailway traffic-controlling appara-
tus, the combination of a pivoted semaphore-
blade normally biased to danger, mechanism

operated by fluid-pressure for actuatine said
| semaphore-blade against its normal

&
bias, a

piston and piston- .
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1dcal : Stord

~ “closed to control the supply of gas to said

10

“mechanism, means controlled by said mech-
“anism for closing said valve and means con-
" trolled by a train for closing said valve, sub-
~ stantially as deseribed.

i .

- 55. In arallway tra;fﬁc:—é,ontfolliﬁgf 5}9}9_@1‘&}

~ tus, the combination of a retaining device, an.

armature therefor, a magnet for moving said

“device in one direction, and-a yielding stop
acting to normally separate said armature

~ 56. The combination of a railway-signali a
retaining device therefor, an armature, con-

from said magnet, substantially-as described.

nections between the retaining device and

 the armature, a magnet, a movable stop act-

ing to separate said armature from said mag-

 net and to limit its movement in one direc-

20

~ 57. The combination of a railway-signal, a
retaining device therefor, a magnet, an ar-
mature for said magnet whereby the retain-
ing device is thrown into operation, a roller
for limiting the movement of said retaining

30

tion and means for moving said stop in a
~ transverse direction, substantially as de--

" device and means for moving said roller, sub- |
- stantially as desceribed. =

58. The combination of a railway-signal, a
~ piston and piston-chamber for actuating said

signal, a retaining device for said signal, a

45

o *a_prot_ecting48_leeve"sll_l‘r'ounding sald pedes- i '

~ roller, substantially as described.
4o

1 .

‘magnet, an armature for said magnet where-
by the retaining device 1s thrown into opera-

tion, a roller for limiting the movement of

“said retaining device, and means whereby the
relative movement between the piston and |

piston-chamber acts to bodily move said

59, The combination of a hollow pedéshté;l,

“a supply-pipe for the operating fluid passing
~ through the interior of said pedestal, a piston

 secured to said pedestal, a cylinder surround-
' ing said piston, a railway-signal and means
connecting said cylinder with said signal,
~ substantially as described. I

connect

'60. The combination of a hollow pé'dGStal,

- sgv,142

_ o supply of liquefied gas, an ad- |
" mission-valve adapted to be opened and

ing

‘stantially as deseribed. .
- In testimony whereo
in presence of two witnesses. - _
7. CLARENCE W.COLEMAN.
| Witnesses: -

tél, a;.pi.s'tdn aiid".piston-éhamber,fa:,'ra;ilﬁi?'a,y.f'-' .
chamber with said signal, substantially asde-
‘scribed. o T

sional and means connecting sald piston-

B - T

"61. The combination with a hollow pedes-

railway-signal and means for transmitting

‘tal, a piston and piston-chamber, means for -

| closing the ends of said piston-chamber,”a 55

the movement of the parts to said signal, sub- -

stantially as described. o
~ 62. Thé combination with a hollow pedes-
“tal, a protecting-sleeve surrounding said ped-
estal, a piston and piston-chamber, means for
closing the ends of said piston-chamber, a-

railway-signal and means for transmitting

stantially as described. -

the movement of the parts to said signal, sub--

- 63. The comb:

signal, substantially as described.

sald

 64. The combination of a railway-signal, a
tank containing a storage supply of liquetied
oas, for operating said signal, said tank being -
| Tocated in the earth, to avoid excessive varia-

nbination of a hollow pedestal, o
‘a protecting-sleeve surrounding said pedes-

tal a piston and piston-chamber, means for °
closing the ends of said piston-chamber, said
_piston-chamber fitting said sleeve at one end, .
‘a railway-signal and means for communicat- -
ing the movement of the piston-chamber to

tions in pressure, substantially as described.

seribed. - . . .
66. The combination of a railway-signal, a

. 65. The combination of a railway-signal, a -'
tank for containing a storage supply of lique-
fied gas for operating said signal, and means
for preserving said tank from excessive va-
riation of temperatufe, substantially as de-

8o -

85

local, portable, storage-tank, containing a |

‘supply of liquefied gas for operating said sig-
nal, said tank being located in the earth to =

avoid excessive varlations in pressure, sub-

ERNEST PULSFORD,
WinLiam F. Bissine. .
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