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To all wkom» Lt MY CONCErn:

Be it known that I, LEANDER MURPHY, a
citizen of the United States residing at Ma-
nor, in the county of Westmoreland and State
of Pennsylvama have invented certain new
and useful Improvements in Railroad-Sig-
nals; andIdohereby declare the following 0
be a full clear, and exact description of the

in the art to which it apper tams to make and
use the same.

This invention has relation to railr oad-sig-

nals, and has for its object the provision of
novel means whereby the contraction and ex-

pansion of the wires and other connections

between the operating-lever and the signal,

due to variations in temperature and other‘

causes, 1s compensated for.
The invention consists in the novel con-

struction, combination, and arrangement of
parts, as heremafter deseubed and claimed,

reference being had to the mechanical draw—
ings, in WhIGh—

Flﬂ*ure 1is asideelevation of the oper atmb—
level stand and semaphore-signal post hav-

ing mounted theréon and conneeted there-

mth the devices pertaining to my improved
compensator.
compensating devlces Fig. 38 i1s a side ele-
vation of the compensatmﬂ* lever and 1ts at-
tachments on an enlarged scale. Fig. 4 is a
side view of a home-swnal post Wlth a single
semaphore-—swnal - Flﬂ‘ 518 a side view, a,nd

Fig. 6, a plan view, of a compensator for Sev-

eml swnals Fig. 7 is a side elevation of a
modlﬁed form of compensator to be used in
thesignal-cabininstead of on the signal-post.

For the purpose of illustrating my inven-

- tion to the best advantage I have shown in

KFig. 1 of the drawings a bracket-pole, upon
whwh are mounted two independent signal-
blades supported on separate standards Iis-
ing from the cross-bar or yoke, and it may be
supposed that the signal-blades are green and
that they give the usual 1]’1(11(3&1)10]18 when in,
hor 1zonta,1 and inclined positions. Thisstyle
of signal-pole,with its groups of signal-blades,

may be used either at a distance from the op-
erator’s cabin or signal-house or it may be

50 used for home si ﬂ*ua,ls with as many blades as

there are dwerﬂ'mﬂ' routes.
A specific descrlptlon of the compensator as

Fig. 218 a plan view of the

from the pulleys d d' to enabl

| consbructed and adapted for use in connec-

tion with a single signal-pole will suffice to
convey &.very clear idea of the structural
features, provisions; and purposes of the com-

‘pensator eonst1tut1nﬂ* mYy invention.

The modif]

cation Whleh may be made &nd

| which I have devised will be made the sub-

ject of special description, which will be here-
Inattergiven. Aswillbeunderstood, the pur-

pose of bhe compensator 1s to take up slack in
the wires and connections when the same are

53

6o

unduly expanded by heat or other causesand -

to yield at some point when undue contrac-
tion of the wires or other connections occurs

under the influénce of ecold.. The compensa-
| toris an apparatus set between the operating-

lever and the signal-post in operative ‘con-

| nection with the eonnectmn* wires, and it com-
prises, chiefly, a welﬂhted lever and a set of

wheels or pulleys, in eonta,ct with which pul-
leys the chains are so arranged that as the
wires contract the compensamnﬂ' lever will be

1 raised proportlouately to the contraction, and

that when the wires expand the com pensatmﬂ'
lever will fall to an extent to take up the
slack and keep the wires at auniform degree
of tension.

The operating-lever is shown at A in Fig.
1 and is mounted on alever-stand A’. _
leveris constructedand arranged in the usual
manner, and to its la,telally-plo,]ectmﬂ' arms

a' a* are connected the wires B B’, which lead

under the pulleys b to the swnal—post C,where
theyare connected with thearmsofa Wewhted
16V61 ¢, to which is attached the wire or rod

¢, the upper end of which is connected to

the signal-blade A3 At the base of the sig-
nal—pole C is set the compensator, which is
mounted upon a suitable supporting-frame

D and comprises the lever E, journaled at

one end to the supporting-frame D between
the brass plate D’ and the bracket D% the
pulley-wheelsd d', mounted on the same shaft
as the lever E, and the pulley-wheels d? 3,
journaled to and adapted to travel with the
lever K and located at a sufficient distance
e the chains to

pass from the pulleys d d' and under the pul-
leys d* d® before being carried upward to the
lever c.

The lever E consists of abarE’, upon which
is mounted the counterpmse-wewht F near
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its outer end and having
dle part the o
embrace the outer faces ot the pulleys while
the bar E' passes between the pulleys, the
shafts of the pulleys being supported on or
passed through the three parts E' E* I, -
InFig. 1 of The drawings, the compensating
lever 1s shown at its most elevatcd position,
as when the signal-wires have been con-
tracted under the influence of cold and when

the signal-arm is in a horizontal position or
at ‘“danger” and the operating-lever thrown

forward. In first adjusting the compensa-
tor and signal-wires the latter are made of
such length that when drawn fight around

~ thepulley-wheels of the compensator the com-
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pensating lever will be in a medium position

between the limits of its stroke, and so long:

as o expansion or contraction takes place
the lever will remain in this its normal posi-
tion, but when the wires contract their in-
creased tension upon the pulleys- d? d? will
raise the lever upward to a distance corre-
sponding to the amount of the contraction, so
as to sufficiently relieve the tension and pre-
vent the wires from breaking. When, onthe
other hand, the wires expand, the lever being
relieved of the upward pull of the wires upon
the pulleys d? d® will fall a distance corre-

sponding to the elongation of the wires and

so maintain such wires at their normal work-
ing tension.

The lever K is weighted sufficiently to keep
the  wires properly streteched to maintain a-
signal at a proper working position. Tocause
the compensating lever to operate steadily
and to avoid any suddenness or jerkiness in:

its movements, I employ a:cushioning:-appa-
ratus consisting of an upright cylinder @, pis-

ton ¢, and piston-rod ¢', and connect said rod
This ceylinderis

g" to said lever, as shown.
filled with any suitable liquid, and a ' small

‘hole is bored through the piston ¢ to allow

the liquid to pass from one side to the other

of the piston as the compensating leverrises
The piston traveling in the cylin-

or falls.
der and being refarded in its movements by
the liquid will have a very slow and steady
motion, which will prevent any jar to the le-
ver while the signals are being operated.
This cushioning and retarding device is an
important feature of my invention, as the sig-
nal-blades are usually weighted to their nor-
mal positions, and there is hence always a

dead-weight to be started by the signal con-
nection,; and unless this retarding device is-
employed the compensating lever would be

moved and the signal-wires and conneotwns
would not oper mae promptly.

While the compensator,constructed and ar-
ranged as I have described it, will work ef-

fectively, I haveprovided a governing device:
which tends to make the operation of the com+

pensator more certain under all conditions.
This governor consists simply of a wire 7, at-
tached to one end of a'lug /', projecting up-
wardly from the inner end of the compensat-~

o attached toits mid-
Tset 11161:31110 pieces E* E?, which-

ing lever, and thence running back and being
1*1n*1dly attached to a swnal stake II. Tlus
wire is first brought to the same tension as
the signal-wires when in their normal posi-
tlons, but is much shorter than the signal-
wires, its length, however, depending on the
dlbt&ﬂ(‘:e ot the smna,l pole from the operat-
ing-lever and other conditions to be deter-
mined in applying the compensator to prac-
tical use. This governor-wire, it will be un-
derstood, contracts and expands under the
same conditions as the sional-wires,and as in
practice I weight the eompensa,tor for the sig-
nal-wires and the governing-wire the compen-
sating lever will move more steadily than it
would if weighted simply tothe requirements
of the Slgnal- Wires.

Thus farI have deseribed the compensator
and its connections as a means for compen-
sating for the expansion and contraction of
the two wires leading:from the operating-le-
ver to the signal-arm lever ¢. The compen-
sator is, however, applicable to useinconnec-
tion with any number of different signals, 1t

‘being only necessary to increase the numbel

of pulley-wheels according to the number of

signals to be operated, it being understood
that each si gnal-arm requirestwo connecting
wires - with their chain-lengths embracing
their respective pulley-wheels. As already
deseribed, the post C supports -two different
signal-arms and their connections; but, of
course, a single signal-arm can be employed
under proper COIldlthI"lS as shown, for in-
stance, in Fig. 4, which represents a home S1g-
nal with permissive semaphore. The posi-
tion represented indicates red by ni ohtorday,
and when the signal-arm 1s dropped to an
angle of thirty-seven degrees it is permissive
orereen bynight or day,and when at an angle
of eighty degrees is' white or clear block.
This style of signal-pole may also be used for
distance-signals. When the single compen-
sator is used in connection with several sig-
nals, the- compensating lever will carry two
wheels for each wire, while the lever-stand
will support one pulley,
and 6, and the lever, instead of being made
from-a single bar K', with the sides K< I, will

consist of two bars E* E*, supporting counter-

poise-weights and connected together by the
transverse piece K, from. which pulley-sup-
portingrarms I. L L. will project between the
pulleys.

In the modification shown:in Iig. 7 of the
drawings the compensator 1s so constructed

and arranged as to be specially adapted for

use-in-the signal-cabin, wherein it is located
at the base of the operating-lever stand. In
this modification I support the stationary pul-

ley-wheels I by supporting standards I’ upon

a rigid metallic frame I, which is composed
of two side frames secured together by trans-

verse connections at one end, as shown at 2.
This frame is grooved longitudinally on the

inner surfaces of these two side pieces, and
in-this groove:the frame J i1s mounted and

as shown in Figs. 5-
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arranged to slide forward and backward.

The compens&tmﬂ' wheels K’ K’ are journaled
to the frame J, and the chains connected with
the swna,l-opelatmﬂ* wheels pass downward
In contact with the peripheries of the wheels

I I, and thence partially around and under
The compen-

eompensatmﬂ'-wheels K' K.
sating lever K is pivotally connected. at its

is coupled to the inner end of the sliding

frame J by a chain I, which passes from the-

cam L/, secured to the lever E.

Now When the signal-wires contract, their
tension or pressure on the pulleys.K bemﬂ'
transmitted to the sliding frame cause the
latter to move backward and the compensat-
Ing lever to be raised, and when the connec-

tlons and signal-wires expand, the compen-

sating lever, falhnﬂ‘ by 1ts own weight, draws
the shdmo* fmme in-the opposite dlleetmn to
weight the pulley-wheels K’, thus taking up
the slack 1n the signal-wires. The prmclple
of operation in thls modification is the same
as already deseribed in connection with the
compensator shown in the other figures, the
compensating wheels being attached to a
sliding frame connected mth and operated
by the compensating lever, instead of being
carried by the compensating lever itself.

Having described my invention, what I

claim, and desire to secure by Letters Pat-
ent, IS—--

1. Inrailroad-signals,the combination with

the swnal—opemtmﬂ' lever A, the semaphore

signal-blade A3, the double f exible connec-
131ons B B, thr 01w'h which theé signal-blade is

operated, the 1ever C mounted on the signal- |
post, the rod or wire ¢’ leading therefrom to
thesignal-blade, of a eompensator consisting
of a sta,tlonmy suppmt D having Joum&led
thereto, pulley-wheels d d', over “Which said
connections pass, and awe_ln*hted lever E'car-

| rying pﬁlley-whe_els d? d3, under which said

connections are carried, said connections be-

1ing attached at their upper ends to the lever

45

C, and at their other ends to the 01361&131]1*3"- |

1evel substantially as described.
2. In railroad-signals,the combination with

the -signal- opemtmn* lever the signal-blade

and the flexible eonnectwns thr 0110']1 which
the latfer is operated, of a eompensatm-lever
located between the ends of said connections,

50

and a cushioning device constructed and ar-

ranged to 1etard the motion of thelever, sub-
stantlally as described.

3. Inrailroad-signals,the combination with
the signal-operating lever, signal-blade, and
flexible blade-operating conneetlons, of a

agoverning device substantmlly as described.
4 In raﬂroad-m ﬂ*na,ls,the combination with
the signal-operating lever, the signal- post,
the swnal—bla,des a,_double- armed lever on
the swnal -post, and a connection between the
same and the blade, of double flexible con-
nections leading fr om the operating-lever to

‘said double- a,lmed signal-post lever, and a
compensator comprising a melﬂ'hted lever, -

pulley-wheels mounted. on ﬁtatlonaly bear-
ings, and twin pulleys mounted on movable

,beaunws connected with said lever, the said

35

~compensating lever having attached thereto

6o

70

flexible connections being passed partially -

around said pulleys and the parts. being so

arranged that asthe flexible connectmns con-
tract, one set of pulleys will be brought cor-
respondmcrly closer to the other, and as the

connections expand, the reverse movement
will take place, substantially as described.

In testimony whereof I affix my s 1wnatu1e
in presence of two witnesses.
LEANDER MURPIIY
Witnesses:

A. F. LANDIS,
J. F. LANDIS.
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