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‘Railways, of Whl(}h the tollowmﬂ' is a spe01 -

No. 768,585.

UNITED STATES

Patented August 30 1904

PATENT OFFICE.

EDWARD C. CARTER, OF EVANSTON, ILLINOIS.

-. SIGNALING APPARATUS FOR HAILWAYS.

SPEGIFICATION forming pa,rt of Letters Patent No 768, 585 dated August 30 1904

Apphcatmn iiled Jq,numy 11, 1902 Sen&l No. 89,318.

(No mﬂdel )

To all whomnv it ??@@y CONCETTY:

Be.it known that I, Epwarp C. (;ARTER a,
cltlzen of the United States residing at vans-
ton, in the county of (Jook and State of I11-
nois, have invented certain new and useful
Improvements in Signaling Apparatus _‘[or

cation.
This invention relates to tha,t class ot s1o-
naling apparatus known as “‘block” or ‘‘inter-

'lockmg” signals, in which disk and Semaphore
-signals are used, and particularly to the means

by which such disks and blades are actuated.
It relates, further, to the means by which a

supply of combustlble motive fluid may be
generated and furnished automatically to the

swna]mw apparatus for theactuation thereof.
It relates, further and finally, to the means
by which the exhausted combustible motive

the signaling apparatus, all of which will
more tully heremafter appear.

provide a simple, economlcal and eflficient
wna,lmﬂ‘ apparatus for use in connection with

ra,llw ays with means for automatically gener-
ating a motive fluid and operating the swna,l |

therebv
A further obJect of the invention is to pro-

vide a signaling apparatus of the class alluded

to with means for generating acetylene gas

~and delwermﬁ' 1t to a point admcent to the

35
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45

signals for the operation of the same. |
T urther objects will appear from an exami-
nation ot the drawings and the following de—
Scrlptlon and claims. -
The invention consists prmmpally In & S1g-
nal apparatus for railways. in which there is
combined 4 movable signal, such as a disk or
blade, afluid-pressure cvlmder adjacent there-

to, the piston of which 1s connected thére-

with, a generator for forming acetylene or

'smular combustlble aases c,onnected with the

fluid-pressure cylmder an exhaust-reservoir
connected with the fluid-pressure cylinder,
and means for admitting and exhausting

acetylene or similar gases to and from the
fluid-pressure cylmder_ so as to control the
movements of its piston by the-difference of

pressures between the U*enemtor and in the eX-
‘haust-reservoir.

The invention consists, further, in a signal-

‘1Ing apparatus of the class alluded to in which
“there i 1s combined a movable signal, such asa
disk or blade, a fluid-pressure cvlmder pro--

K0

55

vided with a movable piston connected with
the movablesignal, an acetylene-gas generator

connected with the fluid-pressure cylinder,_
an exhaust-reservoir also connected with the

fluid-pressure cylinder, whereby the movable

- piston is actuated by the difference of pres-

sure between the generator and exhaust-res-

ervolr and electrically-actuated mechanisms

connected with'a railway-track and operated
when the circuit between it and such track is

made or broken for controlling the admission
and exhaust of acetylene gas to and from the
fluid-pressure cylinder.

Auid may be further used in connection with |

The invention consists, further, in a signal-
ing apparatus of the class alluded to in which

| ‘ there is combined a movable signal, such as
The principal object of the mventlon 1s to

a, cdisk or blade, a fluid-pressure cylmder,
movable piston therein connected with the

‘movable signal, an automatic generator for

generating acetylene or similar gases, an ex-
haust- -reservolr for such gases, pipe mechan-
ism connecting the generator with the fluid-
pressure cylmder a pipe leading from said

cylinderto the exhaust-reservoir, whereby the

piston 1n such cylinderis operated by the dif-
ference in pressure between the generator and

i exhaust-reservoir, a valve for admlttmﬂ' and

exhausting fluid - pressure to and from the

. ﬂuld-pressm e cylinder, an electromagneto de-
vice connected with the said valve, and an elec-

tric circuit embracing such elecm omagneto
device and a railway- tmck whereby as such

60
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circuit 1s made or broken the magnet 1s ener-

gized or deénergized and the swnahno' appa-

ratus operated.
‘The invention consists, further in a signal-

the1e 1S combilned a pivoted signal, such as a

~disk or blade, a fluid-pressure cyhnder a Pis-

ton movably mounted therein. connected with
the movable signal, an automatic generator of
acetylene gas, an exhaust - reservoir, pipe
mechanism connecting the generator with the

go

ing apparatus of the class desecr 1bed n Wthh '

95
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fluid-pressure cylinder, a pipe connecting the
fiuid-pressure cylinder with the exhaust-res-

ervolr, whereby the piston of such cylinder 1s |

operated by the difference of pressure between
the generator and the exhaust-reservoir, elec-
tromagnetic devices for controlling the inlet
and exhaust of the gd% to and from the fluid-
pressurecylinder, acircuitembracing the elec-

Y

tromagneto devices and the rallway-track and

10 arranged to operate such devices when such
circuit 1s macle or broken to operate the parts,
a burner for such signal, and a pipe connect-

“1ng the exhaust-reservoir with such burner,
wherebv the exhaust may be used for the pur-

15 pose of furnishing a signal-light.

The invention consmts., turthel and finally,
in the features, combinations, and details
of construction hereinafter described and
claimed. | |

20 In the accompanying drawings, Figure 1 1s

~an elevation of a signaling apparatus con-
structed 1n accordance with these improve-
‘ments, showing an automaticsignaling-disk in
~ one (the danger) position; Fig. 2, an enlarged

25 sectlonal elevation of an automatic signaling-
disk constructed in accordance with these im-
provements, showing a movable signal-disk
and burner in the first danger position; Fig. 3,
a dlagrammatic view showing my ‘lmprove-

30 ments as they appear when connected with a
rallway-track; Fig. 4, an enlarged sectional
detail of a portion of the mechanism shown in
Fig. 2; Fig. 5, a cross-sectional detail taken
on line 5 of Fig. 4; and Fig. 6, an elevation of

35 a semaphore, showmﬁ my improvements as
they appear in connection therewith a.,nd as
used with a one-blade sional.

In illustrating and descr 1bing these 1m-
provements and showing them as used in con-

40 mnection with auntomatic signal-disks and sema-
phore-blades I have only 1llustrated and de-
seribed so much that 1s old, taken in connec-
tion with what I consider to be new, as will
properly disclose the invention to others and

45 enabie those skilled in the art to practice the
same, leaving out of consideration other and
well-known elements which if illustrated and
described herein would only tend to confusion,
prolixity, and ambiguity.

50  In constructing a SIU‘I]:;I] In accordance with
these 1mprovements and descril ying the appa-
ratus 1n connection with an automatic disl,
as shown in Figs. 1 to 5, inclusive, I provide

~a casing ¢ of the desired size, shape, and

55 strength to hold, support, and protect the op-
erative and other mechanisms, which casing
1s of the usual form and provided with the
usual opening 4, into and out of line with
which a signaling-disk ¢ may be swung when-

6o ever 1t 1s necessary. This casing is also pro-
vided with two lens-openings ¢ and e, fitted
with red and green glass representing the
‘danger and safety signals. and into line with
elither of which a burner 7 may be brought

65 at the desired time or times, which burner is

nounted upon an arm on the same hub with
the pivoted signal-disk, as shown particularly
in Kie. 2, which %Iqu the disk-sienal and

lamp at the normal or danger position. It is

ld sirable to provide means to operate op

swing  this automatic signal - disk, with its
- burner, into and out of safefy position -that,

1S, Into danger position and back agamn mto
satety position. To accomplish this result, a
fluid-pressure cylinder ¢ 1s provided, havinge
a movable piston slidingly mounted therein

and with its rod /4 extending out of one end

thereof and arranged to be pivotally connect-
ed with an arm ¢ on the hub /., to which the
sienal-disk and burner are also attached, so
that as the piston 1s moved imwardly and out-
wardly the disk and burner are likewise
moved to danger pomtmn and safelty position.
To provide an efticient combustible motive
fluid as economically as possible for the op-
eration of this reciprocating piston 1s one of
the plincipal objects of this invention. The
motive fluid should also be a fluid that is capa-
ble of being generated to furnish suflicient
pressure and at the same time one that can
be used after i1t has accomplished the opera-
tion of the movable signal for purposes con-
nected with the signal. Tor instance, it is
well known that the tr imming and keeping of
lamps in theqe sionals involves considerahle
expense, requiring an outlay of about twenty
dollars a year to keep cach signal - lamp
trimmed, filled, and Lighted. It will he seen,
therefore, that if a satisfactory combustible
motive fluid can be found which can also be
used to provide a Llight for the signal at night-
time,doing away with the trimming operations
usually required, on animmense trunk-line the
agoregate saving of time, labor, and expense
at theend of the year will be considerable. To
accomplish these results, I provide an acety-
lene-gas generator comprising a carbid-cham-
ber A, in which 18 arranged a quantity of cal-
cium carbid, a water-reservolr /., connected
therewith by means of a pipe . and provided
with a valve s, and a preliminary storage-res-
ervolr o, connected with the carbid-chamber
by means of a pipe p, the parts being so ar-
ranged that as the casing of the storage-res-
ervolr 1s raised 1t operates the valve » to
close 1t and shut oft the supply of water; but
when the supply of gas n the generating-
reservolir talls below a predetermined amount
the casing also falls, contacts with and opens
the water-valve s to furnish a second supply
of water, and thereby generate an additional
supply of acetylene gas and restore the re-
quired pressure in the reservoir. This OCIN -
erating storage-reservolr is connected, by
means of a pipe ¢, with the fluid-pressure cyl-
inder, and by means of a controlling-valve s
the gas under pressure 1s admitted into said
cylinder or exhausted therefrom through a
DIPEe §. "
To take care of the exhaust and store 1t up
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used.

which is connected with the fluid - pressure
“chamber by means of the pipe s, above de-

768,585

in such a manner that it may be Subsequently
an exhaust-reservoir ¢ is provided,

scribed.  The casing of the generating stor-
age - 1reservoir should of course be supphed

" Wlth a desired weight « to obtain such pres-

- stire as ‘may be reqmred It will be seen

IO

._15

from the foregoing that the difference in
pressure between the gas-generating mechan-

1sms and the exhaust-reservoir is such as will
permit of the motive fluid operatm-:r or actu-

‘ating the movable piston in one direction,
' Whlle the counterbalancmﬂ" of the parts of the-

signal is ar ranwed to move 1t in thL other dl—

 rection.

To furnish the hﬁ'ht necessary., the exhaust-

©reservolr’ is eonnected with the burner by

20

‘means of the pipesand a

exible hose or pipe
w, (see Fig. 2,) so that acetylene gas in the ex-
ha,ust—reservow may flow thereto at all times
when the regulating-cock 50 is open and may
be ignited to form the desired light, thus

- dlSpensmfr with all labor for trlmmmcr ex-

25

- tion to be controlled thereby. ThlS armature

30
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R inlet-pipe ¢ and open the fluid-pressure cyl-

Oc

'55

cepting that requued for the initial wmtmn |

To actuate the controlling-valve » “the de-
sired time or times, an electroma,ﬁ'net 72 18
provided and an armature z arra,nﬁ'ed in posi-

1s connected with the controlling-valve by
means of the lever-arm 10, Whlle a tension-
spring 11 holds the parts in the position
shown in Figs. 2 and 4, which permits the

welght of the parts to move them into ‘the
position shown in Fig. 2. -

In Fig. 8 the electmc currents sw"nalcs &e.
are shown in diagrammatic form Reter-

ring to %uch dlcwmm it will be seen that the
_'parts are arrang ved to normally give the dan-

ger-signal when no electri 1c currents are pass-
ing throutrh the connections and to give the
safety qwnal when all the electrical connec-

tlons are complete in the **block ” and not in-

terrupted by the entry of a train thereon: but

‘when a train 51 enters the block 1 the main
‘circuit is short—clrcmted so that the current

from the main battery flows through wire 17,

rail 18, Wheels and axles of train 51 rail «,
anc back by wire 22 to battery. “This action
.' dednergizes the magnet 20, permitting the

armature-lever 15 to be drawn over by the
action of its spring 25 against the stop .52,
breaking the duxiliary or signal circuit, so
that the signal-magnet v, as shown in Fws 2
and 3, is deenertrlzed This action permits

the tension-spring 11 (see Fig. 2) to draw
the armature z away and at the same time

operate the controlling - valve to close the

inder to the exhaust-pipe s, (see Fig. 4,) which
permits the movable piston to return to its

rearmost position and leavesthe signalat ‘‘dan- |

ger,” asshown. When the train passes from
block 1 and a clear track is had, the current
ﬂows from the main battery 16 t11r0u0h wire

Tk
O

17, rail 18, wire 19, magnet 20, wire 21, rail

@, and wire 22 bfwk to ba,ttew' This ener-

gizes magnet 20 and pulls the armature-le-
ver 15 over toward the core ther eof, closmcr

the auxiliary circuit, so that current Hows

I

from battery 14 throuo'h wire 23, armature

15, wire 12, signal-magnet 4 7/, and wire 13 back

to batterv Thls action energizes the sig-
nal-magnet, so that the armature is drawn to-
ward. its core and operates thé controlling-
valve to close the exhaust and open the inlet

‘to the fluid-préssure-actuatable devwe—wz |
the. cvlmdel —s0 that its piston is moved out—.

wardly to move the disk away from the open-
ing in the casmg., whmh mdlca,tecs a clear

- track

In Fig. 61 have ShOWI] my- 1mprovements
a3 attached to a single-blade signal, the parts
being attached to the upper part; of a sema-
phore -post 26.  In this connection a single-

blade signal 27 is pivoted at 28 to the post,

its opposite end having a glass 29 of the de-
sired. color arranged to be brouo*ht into aline-

75

.8.0'_

ment with a Slﬂ'nal 1amp containing an uncol- .

ored-glass lens so that in one pf.)SlthIl (that

shown inthe ﬁU'U_I e)it is in danger positionand

shows a red. llo*ht but When swung down-

wardly its colored O‘Iass 29 ismoved away from
the front of the lens in the signal-line and the

white light ot the lamp-lens is shown, all con-
trolled by

he operations of the bla,de In
order to con srol the signal-blade, a fluid-gen-
erator 81.is provided and connected Wlth the
reservoir above described by means of an in-
let-pipe 32 and with the exhaust-r eservoir by
a pipe 33. A controlhnﬂ" valve 34 is also pro-
vided, similar in construction and . arrange-
ment to that shown and described-in connec-
tion with Fig. 4 and arranged to be controlled

| by the same cla,ss of. electromaﬂ*netlc devices

90
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35 and 36, held in one position by means of

the tenswn-—sprmo' 37, all operating exactly
as shown and descrlbed n connectlon with the
circuits shown in Fig. 3. The piston 38, pro-
jecting out of the ﬂu1d—pressure cvlmder is
connected with a pivoted Wew‘hted lever 39
so that when the fluid-pressure: is exhausted
from the cylinder the weight 40 operates the
parts through the connecting-rod 41 and moves
them into the posltion shown in the figure.
When fluid under pressureis acdmitted throuo‘h
pipe 32, the piston-rod 38 is moved outwardlv,
so as to swing the free end of the weighted

by moving the swnal bhde downwardlv,, 1n-
dlC&tlDO‘ clear tr acL |
I clalm—l |

“1. Insignals of the class descrlbed the com—
bma,tlon of a movable signal, a

“actuatable device connected. thuremth to oper-
ate the same and connected with a source of
gas-supply for furnishing a supply of motive-
fluid -combustible gas under pressure to oper-
“ate the said demce, and a night-signal burner
connected with the e:sg:ha,ust of the

uld -pres-

uid- -pressure-

ITO

1'15 s

lever 39, Wlth its weight 40, upwardly, there-' o
120

125

130 .




<k

sure -actuatable device, substantially as de-
scribed. |

9. Insignals of the classdescribed, the com-
bination of a movable signal, a fluid-pressure-
actuatable device connected therewith tooper-
ate the same, a gas-generator for supplying a
motive - ﬂmd combustlble oas to said Auid-
pressure-actuatable device, and a night-signal

-~ burner connected with the exhaust {)f the ﬂuld-

10

20

25

30
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pressure device, substantially as described.
3. Inasignalingapparatustor railways, the
combination of a pivoted signaldevice, a fluid-
pressure cylinder, a piston movably mounted
therein connected with the pivoted signal, an

automatic generator of acetylene gas, an ex-

haust-reservoir, pipe mechanism leading trom
the generator to the fluid-pressure cylinder,
a second pipe leading from the fluid-pressure
cylinder to the exhaust-reservoir, whereby
the piston of such cylinder is operated by the
difference of pressure between the generator
and the exhaust-reservoir, electromagnetic
devices controlling the admission and exhaust
of gas to and from the cylinder, a circuit em-
bracing such electromagnetic devices and the
rallway-tracks arranged to operate such de-
vices when such circuit 1s made or broken, a

‘burner for such signal, and a pipe connectinge

the exhaust - reservoir with such burner,
whereby the exhaust may be used for the pur-

pose of furnishing anight-signal,substantially
as described.

4. In signaling apparatus for railways, the
combination of a pivoted signaling device, a
fluid-pressure cylinder, a movable piston con-
nected with the movable signal, a burner
mounted on such movablesignal, an automatic
generator for generating acetylene or similar
gases, an exhaust-reservolr for storing the ex-
hausted acetylene gas, pipe mechanism leading

768,585

from the generator to the fluid-pressure cyl-
inder, a pipe leading from the fluid-pressure
cyvlinder to the exhaust-reservoir, whereby the
piston 1s operated by the difference in pres-
sure between the generator and reservoir, :
pipe leading from the exhaust-rescervolr to
the signal-burner, a valve for controlling the
admission and exhaust of acetylene gas to
and from the fluid-pressure cylinder, an elec-
tromagnet for operating such valve, and an
electric circuit embracing said magnet so that
when such eircuit is made or broken the mag-
net is energized or deénergized and the parts
operated, substantially as described.

5. The combination with railway signal ap-
paratus, of asource of illuminating-gas under
pressure for operating said apparatus, a sig-
nal-lamp, and means for conveying the gas to
said lamp after i1t has been utilized 1n actuat-
ing said apparatus, substantially as described.

6. The combination with rallwaysignal ap-
paratus,of an operating-plunger and eylinder,
a source of illuminating-gas under pressure
for actuating said plunger, a signal-lamp, and
a valve controlling the passage of the gas from
the cylinder to the burner of said lamp, sub-
stantially as described.

7. The combination with railway signal ap-
paratus, of asource of illuminating-gas under
pressure, means for actuating the apparatus
by the pressure of said gas, an exhaust-valve
for permitting the gas used in operating the
apparatus to discharge, a magnet controlling
said valve, and a signal-lamp having a burner
supplied by the discharged gas, substantially
as described.

EDWARD C. CARTER.
Witnesses:
Tromas K. SHERIDAN,

HARRY IrwIN CROMER.
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