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To all whom tt may coneerr:

Be it known that I, JOHEN A. SNOW, a citi-
zen of the United States residing at Youn oS-
town, in the county of Mahomnﬂ' and State of
Oth have invented certain new and useful

Impmvements in Railway-Signal- Operating.

Apparatus, of which the followmw 1S a speci-
fication, reference being had therem to the ac-
companymﬂ drawings.

This invention r e]ateq to ratiway signaling
apparatus,and has special reference t0 an im-
provedsignal-operating appamtus possessing
special 11t1l1ty as a controlling means for two-
way train order and block signals".

'T'o this end the invention contemplates an
operating apparatus for signals which is so
constructed and arranged as to be entirely
unaffected by weather conditions besides
providing a positive and reliable means for
setting the signals to proper positions with a
minimum amount of lost motion. In this
connection the invention has in view a con-
struetion which practically eliminates the
lost-motion objection to many types of rail-
way-signal-operating apparatuas, thus insur-
ing accuracy in setting the signals or sema-
phores and preventing the possibility of the
same stopping at intermediate non- signaling
positions. |

A further object of the 1nvent10n is to pro-

vide a simple, compact, and effectivearrange-

ment of parts comprising means whereby the

operator in the office or signal-tower may

through the medium of a single operating de-
vice set the signalsin any of a variety of com-

binations, such as may be required by the

different conditions upon the separate tracks
controlled by the signals. |

With these and many other objectsin view,
which will more readily appear as the nature

of the invention is better understood, the

- same consists in the novel construction, com-

45

bination, and arrangement of parts, which’

will be her elnafter more fully desel 1bed, 1llus-
trated, and claimed.

The essential featu res of theinvention em-
bodying the novel construction of the signal-
controller and the instrumentalities dnectly
associated therewith to effect the setting of

the signals in various combinations by a sin-
gle operating means are necessarily suscep-
‘tible to a wide range of modification without
departing from the spirit or scope of the in-

blades to various signaling positions.
18'a view on the line 8 8 of Ifig. 6.

| of white and green,

vention; bat for illustrative purposes a pre-
ferred embodiment of the improvements is
shown in the accompanying drawings, in
which— |

Figure 1is a general view embodying a sec-
tional elevation and showing the improved
signal-operating apparatus assoelated with a
signal-pole and the operator’s office, the view
mdmatmﬁ' in dotted lines the several posi-
tions to which the semaphore - blades are
placed for giving the usual signals. Fig. 2
is a detail top plan view of the pole carrying
the pivotal semaphore-blades. Fig. 3 is a
detail elevation of the pole and the sema-
phore-mountings thereou. Fig. 4 is a detail
elevation of the controller mechanism and
the actuating-rods coupled therewith. Iig.
518 a detall sectional view on the line 5 5 of
I'ig. 4, showing the cam-wheel partly broken
away. Iigs. 6 and 7 are companion eleva-
tions, respectively, of the rotary signal-con-
troller and the indicator - dial, Showmo* the
complemental relation between these ele-
ments to provide for setting the semaphore-
Fig. 8

Like reference characters deswnate corre-
sponding parts throughout the several figures

| of the drawings.

In carrving out the invention 11', 1s the pur-

pose to ptowde an apparatus involving a sin-

gle operating or controlling means, permlt
ting of the semaphores or Semaphore—blades
being setto any of the various positions which
are ordinarily utilized for two-way train-or-
der and block signals.
contemplates the employment of these sig-

nalsin theirordinarysignificance, viz: white,

‘““safety —go ahead;” green,
cautiously;” red,
corresponding
blades being

‘““caution — go
positions of the semaphore-

respectively perpendicular

familiar with railway-signaling; but at:this

- point it may be furbher eXpla,med that the

apparatus serves to simultaneously control

the signals for both tracks—as, for instance,

the tmcks respectively for eéast-bound -and
west - bound trains-—and consequently pro-
vides for setting the separate signals at va-
rious combinations, such as the combination
respectively, for east-

‘““danger—stop,” and the
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white; diagonal, green, and horizontal, red.

' These signals are well understood by those
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bound and west-bound trains, green and red, )

respectively, for east-hound and west-bound

‘traius, red and green, respectively, for east-

bound and west- bound trains, and so on
throughout the series of all desired combina-
tions, there being nsually nine combinations

provided for in the use of the signals for the

.separate tracks.

With this general explanation of the pur-
pose of the mventmn and the functions car-
ried out by the apparatus the improved and
useful features of the latter W]ll NOW De read-
ily understood.

It will of course be obwous Lha,t the Sl“‘ncﬂS_
proper may be utilized in connection Wlth-
any suitable support or pole such as com-.
monly employed, and the controlling mech-

anism may be arranged in the office or any

protected place from which the operator is to
For illustrative

control and set the signals.
purposes there is designated by the numeral
linthedrawings a section of a building hav-

ing the usuai Opemtor s office and an exte-
rior signal-pole 2, which may be conveniently
held in a swnalmﬂ' position with reference to

the two tmcks t]n ough the medium of a sup-
porting-bracket 3, set off from the building,
adjacent to the 131.;101{%, sald pole being se-
curely braced and fastened to the 0111:61 end
of the bracket 3 by joint-plates 4 or equiva-
lent coupling or fastening meaus.

the conditions of the road in connection with
which the signals are employed.

T'he signal-pole 2 sustains thereon the sepa- '

rate swinging semaphore - blades S and S,
which work respectwely, at oppomte mdes
of the pole to provide for giving the proper

- signals to the tracks Uuarded thereby, said
'seumphme blades bemn‘ designed to move to
either of the three 510’11.&11[10' positions—rviz.,

perpendicular, dla,tronal or honzontal Each
of the swinging Semaphore blades is secured

fast at one end as at 5, to a pivotal signal-

bracket 6, promded contwuoug to the heel

~end of the qemaphme blade with lens-frames
-7, respectively canymrr the green and red

lenses 8 and 9.
The separate lenses 8 and 9 are mld,nﬂ'ed
in the same circular plane concentric to the

~ axis or pivot of the bracket 6, so that either
~of the same may be brought mto a signaling

55

~same signals are given by the semaphore-

60

position at one side of the signal- lﬂmpj Whlch
is placed upon the pole 2 at night in order
that the proper signals may be given through
the lenses at mfrht while in the day-time the

blades. |

The swinging %wna,l bracket 6 for each
semaphore- blade is prowded with a laterally-
offset pivot-collar 10, receiving the pivot 11,

- carried by the bea,rmfr cap or ﬁttmfr 12, ar-

ranged upon the swnal pole 2, and prefer-

ably at the side of the pivot opposite the
semaphore-blade each signal-bracket 6 is pro-
vided with an offetandmw weighted counter-

| intermediate connecting-rod 20.

These de-
tails of course cons_tltute_ no part of the in-.

~vention and may necessarily be varied to suit

Jdanner,
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balance-arm 13. Also preferably at the side

of the pivot opposite the semaphore-blade

cach signal-bracket 6 has pivotally connected
thereto, as at 14, the upper end of a setting-
rod 15, which may be conveniently formed of

gas-pipe and pivotally coupled at its lower

end, as at 16, to one arm of a bell-crank le-
ver 17. _
mounted at 1ts angle, as at 18, upon the sig-

This bell-crank lever 17 is pivotally

70
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nal-pole or the support therefor, and has piv-

otally coupled, as at 19, to the arm thereof
opposite the connection 16 for the rod 15 an
- This inter-
mediate connecting-rod 20 may likewise be
formed of gas-pipe and extending along the
supporting-bracket 3 is pivotally united at
its inner end, as at 21, to one arm of a bell-
crank lever 22 which is pivotally mounted,
as at 23, upon a hanger or hanger-plate 24
secured wmhm the operator’s ofﬁce or build-
ing 1.

The conneetlons just described are in. dn-
plicate, repectively, for the separate sema-
phore-biades S and S, but are necessarily ar-
ranged upon opposite sides of the signal-pole
and the support 3 therefor, so that each sema-
phore-blade will have its individual operat-
ingoradjusting connections. Thebell-cranks
carried by the hangeror hanger-plate 24. have
respectively coupled thereto by means of

pivotal connections 25 the actuating-rods 26

and 27, which are respectively for operating
the signals for the separate tracks. Both of
sald actuating-rods are operated through the
medium of a signal-controlling mechanism
arranged entirely within the operator’s office
or building and operated through the instru-
mentality of a single device.

The controlling mechamsm 18 deswnated
in its entirety by the reference- numbm 28
andincludes inits general organization a con-
troller casing or box 29, which. may be of a
skeleton or entirely-closed formation and
may be mounted in any convenient position
readily accessible to the operator. The con-

troiling  mechanism in addition to the casing
or box 29 includes as a principal element
i thereof a rotary signal-controller 30.

This
signal-controller is preferably in the form of
a single wheel or disk which may be properly
termed a ‘‘cam,” inasmuch as the same is

provided upon opposite faces thereof with

continuous and sinuous cam-guides 31 and
32, respectively. These cam-guides 31 and
32 upon opposite sides or faces of the wheel
or disk 30 may be provided in any suitable
Preferably these guides are in the
form of sinuous grooves prowded directly in
the opposite faces of the disk- body, inasmuch
as the groovessecure a positive action in both
d'irections for the adjusting-levers 33 and

34, assoclated, respectively, with the actuat-

ing-rods 26 and 27. The adjusting-levers 33

and 34 coOperate, respectively, with the cam
guldesorgrooves 31l and 32 uponopposite sides
of the cam wheel or disk 30 and likewisehave
| pivotally coupled thereto, as at 35 and 36, the
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lower ends of the actuating-rods 26 and 27, 1 ically engaged with any of a series of loeking--

respectively.

Both of the adjusting-levers are pivotally
supported at one end, as at 37, upon pivotal
mountings within or on the controller casing
or box 29, and at their free swinging endsthe
sald adjusting-levers are provided with en-

‘gaging points 38, preferably in the form of

antifriction-rollers working within the guides
orgrooves 31 and 32, respectively, of the cam
wheel or disk 30. These connectionsprovide
means whereby the rotation of the cam wheel
or disk 30 imparts a positive action or mo-
tion simultaneously to both adjusting-levers
33 and 34, with the consequence of moving
the actuating-rods 26 and 27, from which mo-
tion 18 transmitted through the intermediate
connections described to the semaphores op-
erated from the said rods.

The cam guides or grooves 31 and 32, re-
spectively, upon opposite sides of the wheel
or disk 30 are of a sinuous and irregular for-
mation to provide for nine possible combina-
tion positions of the adjusting-levers, and
consequently of the semaphores associated
therewith. Irom Fig. 6 of the drawings it
will be observed that the separate cam guides
Oor grooves upon opposite sides of the cam
wheel or disk are usually in reversed rela-
tion with reference to each other, although at
certain points within the same cirenlar plane
corresponding portions of the separate
erooves 31 and 32 are in coinecident relation,

as 18 necessary to provide for giving the same

signal from both blades S and §'.

In order that the action of the controller or
cam may be easily understood, there is indi-
cated in Fig. 6 of thedrawings diagrammatic-
ally a series of concentric circular zones, (des-
ignated A, B, and C, respectively.) The cam-
grooves 31 and 32 wind sinuously through
various portions of thesaid circular zones A,
I3, and C and there is alsoindicated diagram-

matically the possible positions of the engag- ;

ing points 38 of the separate adjusting-levers
33and s34 toprovide forgiving different combi-
nations of signals from the semaphores or
semaphore-blades. The different positions
or combinations are indicated diagrammatic-
ally upon Kig. 6, as 1, II, III, IV, V, VI, VII,
VI1I1I, and IX. |
Referring to the mounting of the controller

or cam 30 and the instrumentalities directly

coOperating therewith, it will be observed
from the drawings that the said controller of
cam is mounted upon a short axle or arbor
39, journaled in suitable bearings provided
on the casing or box 29 and having mounted
uponone end thereof asingle operator’slever
or handle 40, which constitutes the single op-
erating device of the entire apparatus. This
lever or handle 40 is secured fast upon the
axle or arbor 39, so as to turn the controller
or cam 30 in either direction desired, and the
sald lever or handle 40 is also equipped with a
spring-lateh 41, adapted to ride over the face

of an indieator-dial 42, and become antomat- |

notches 43

sald dial.
The indicator-dial 42 is secured fast upon

the exposed face of the controller casing or

provided in the periphery of the

' box 29, and the peripheral locking-notehes

43 thereof are arranged in regularly-spaced
order and corresponding in spacing to that of
the different portions of the cam guides or

grooves 31 and 32 representing the different

active points where various combinations of
signals are provided for. To render it per-

fectly convenient for the opsrator to aceu-

rately set the signal to proper positions, the
indicator-dial 42 may preferably have ar-
ranged thereon indications denoting the vari-
ous signaling combinations.

For illustrative purposes a suggested ar-
rangement of indications is shown in Fig, 7
of thedrawings and comprehénds the thought
of marking the locking-notches to correspond
with the combinations provided for by the
rotary controller or cam 30—that is, the

several notches of the indicator-dial would
. be marked, respeectively, I, II, III, IV, V,

VI, VII, VIII, and IX. Alsoassuming that

the tracks are used in conunection with east
and west bound trains, respectively, the in-

dicator-dial may also have placed thereon

the letters “*LE””and “W?” in connection with
each notch to designate the east and west
bound tracks,and alsoin connection with each
notch on the dial may be placed the letters
corresponding to the combinations of signals
which are provided for when the operator’s
lever or handle is engaged in such noteh.
This manner of placing indications upon the
indicator-dial will be obvious by reference to
Fig. 7. For instance, assuming that the
groove 31 (indicated by dotted lines on Fig. G

of the drawings) is for the signal controlling

east-bound trains and the groove 32 for the
signal controlling west-bound trains, should
it be desired to show a white signal for east-
bound and a green signal for west-bound
trains the operator’s lever or handle is moved
to position ‘‘IX” upon the dial; or if it is
desired to show green for east-bound and red
for west-bound trains the operator’s handle
or lever would be turned to position ‘¢ VII,”
which would provide the desired combina-
tion. The various other combinations possi-
ble will be readily understood by noting the
fact that the circular zone A comprehends
those portions of the cam-grooves providing
for white signals, the zone B for those por-
tions providing for green signals, and the zone
C those portions providing for red signals.
~As an extra precaution to insure perfect ac-
curacy in setting the signals into the various

- combinations, telltale devices 44 may be con-

veniently associated with the actuating-rods
26 and 27.

may consist of simply a short sleeve receiving
the actuating-rod and having formed therein
a sight-opening 45; throngh which will be ex-
posed color portions 46 upon the actuating-

Each of the telltale devices 44
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rod, which color portions are respectively | an operating device for the disk arranged di-

white, green, and red. According to the po-
sition in which the blade is set the correspond-

ing signal color will be exposed through the

sight-opening 45, and thus additionally indi-
cate to the operator that the signalis ‘0O K”
and the apparatus working right.

Fromthe foregoingitisthoughtthatthe con-
struction, operation, and many advantages of
the herein-described signal-operating appara-
tus will be readily apparent to those skilled
in the art without further description, and it
will also be understood that various changes
be the form, proportion, and minor details of
construction may be made within the scope
of the invention without departing from the

- 8pirit or sacrificing any of the advantages

20

25

thereof. Itwillalsobeunderstood that while
the operating apparatus set forth has been de-
scribed 1n connection with signals of the
semaphore type, yet, as is obvious, the con-
struction might well be adapted for associa-
tion with railway-switches, inasmuch as the

separate operating-rods 26 and 27 may ob-

viously be utilized to transmit motion toeither

signal or switch operating connections.

Having thus described the invention, what
18 claimed, and desired {o be secured by Let-

- ters Patent 18—

30

1. In an epperetus of the class described,
the combination with the signals, of a rotary

disk having separate oper etmg olements at

- opposite mdee thereof, swinging levers oscil-

35
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lated from the said opera,tmfr elements of the
disk, and reciprocatory signal-actuating con-
nections with the levers.

2. In an apparatus of the class described,
the combination with the signals, of a single
rotary disk having cam-guides upon opposite
sides thereof, swinging leversg having engag-
ing elements coOperating with smd cam-
n'uldes, and reciprocatory signal- actuating
connections with the levers.

3. In an apparatus of the class described,
the combination with the signals, of a rotary
disk having separate operating elements at
opposite sides thereof, swinging levers oscil-

lated from the said operating elements of the

disk and pivotally mounted upon axes dis-
posed 1n parallelism to the axle of the disk,

‘and reciprocatory signal-actuating connec-

tions with the levers.
4. In an apparatus of the class deseribed,
the combination with the signals, of a smn'le

rotary disk having seperete opereting ele-.

ments at opposite sides thereof, and arranged
upright upon a horizontal axis, vertically-

- swinging levers oscillated from the said op-

6o

erating elements of the disk, and recipro-
catory signal-actuating connections with the
levers.

5. In an apparatus of the class deseribed,

the combination with the signals, of a rotary.

disk having separate operating elements at
opposite sides thereof, levers moved from
sald operating elements of the disk, signal-
actuating connections with the levers, and

703,218

rectly on the axle of the latter, said operat-
ing device including means for indicating the

various combmetlone pI‘OVlded for by thesepa-
rate cam-guides.

6. In an apparatus of the eless described,
the combination with the signals, of a rotary
disk having at opposite sides thereof continu-
ous and sinuous cam-guides, the separate

cam-guides being reversely related, but hav-
ing portions in concentric cirecles, a pair of

‘70

75

swinging adjusting-levers pivotally support- .

ed at one end and carrying at their other ends
elements engaging the said cam-guides, re-
ciprocatorysignal-actuating connections with
the levers, and a signal-operating device for
the disk arranged directly on the axle there-
of, said operating device including indicating
means having points corresponding to the va-
rious comblnatlons prowded for by the said
cam-guides.

7. In an apparatus of the class described,
the combination with the signals, of a rotary
disk having separate cam-guides upon op-
posite sides thereof, said cam-guides hav-
ing portions thereof disposed in coincident
relation, separate adjusting -levers respec-
tively engaging the separate guides, actuat-

ing connections between the levers and the

signals, an operating device including a lever

or handle directly upon the axle of the disk

for turning the latter, and a stationary dial
cooperating with the lever or handle and hav-
ing indications corresponding to the related
portions of the separate guides.

8. In an apparatus of the class described,
the combination with the signals, of a con-

trolling mechanism comprising a rotary wheel

or disk provided upon opposite sides thereof
with continuous and sinuous cam-guides,por-
tions of which are in coincident relation, an
axle for said wheel or disk, separate levers
engaging respectively with the separate cam-
guides,actuating connections between said le-
versandthesignals,astationaryindicator-dial
having a plurality of locking-points arranged
in spaced relation corresponding to the re-
lated portions of theseparate cam-guides, and
an operator’s lever or handle secured to the
axle of the wheel or disk and earrying a latch
coOperating wwh the locking-points of said
dial.

9. In an apparatus of the class described,
the combination with the signal, of control-
ling mechanism having an actuating-rod for
the signal, said actuating-rod being provided

\ with colored portions, and a telltale device

consisting of a sleeve receiving the rod and
having a swht-opemnw exposmﬂ‘ the colored
portlons thereof.

In testimony whereof 1 efﬁ:x: my signature
in presence of two witnesses.

JOHN A.SNOW.

Witnesses: _
W. C. CARMAN,
H. C. CORBETT.
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