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To all whom it may concern :

Be it known that I, HENRY JOHNSON, of
Eceles, in the county of Lancaster, England,
haveinvented certain new and useful Improve-
ments in Apparatus for Operating Railway-
Signals, (for which I have obtained Letters
Patent of Great Britain No. 5,297, dated De-
cember 27, 1879, a Brevet d’Iuventlon of the
Republic of France, No. 137,595, dated July 3,
1880, a Brevet d’Imporbatlon ot the ngdom
of Belglum, No. 52,064, dated July 19, 1880,
and a patent of the German Empire, No. 14 147
dated July 20, 1880,) of which the followmg
is a speclﬁcatlon, reference bemg had to the
accompanying drawings,
~ My invention relates to that part of signal-
ing apparatus which connects the actnating-
lever to the arm or other such part of the rail-
way semaphore-signal; and it consists in a
method of compensa’mng for alterations due
to temperaturein the length of the connecting
wire, rod, chain, or other such apparatus.,. For
this purpose I introduce within the length of
such wire, rod, or chain, and between two sec-
tions thereof, a. tight vessel containing ligunid
provided Wlth a cylinder and plston, which

. liquid, on its expansion or contraction accord-
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ing to changes of atmospheric temperature,
regulates the tension of ‘the said wire, rod, or
chain.

I will now proceed to descrlbe a method by
which my invention may be practlcally carried
into effect.

In the accompanymg drawings, I‘lgures 1,
2, and 3 show my apparatus for compensatmg
the variations in the length of the wires, rods,
or chains which connect the signal and the
actuating-lever, similar letters of reference be-
ing placed upon corresponding parts in each of
the figures. Fig.1lis aplan. Fig.2is a cen-
tral longitudinal vertical section, and Fig. 3 is

a cross-section taken on the line C D of Fig. 1.

At 11is a eylinder, screwed at one end into
across-cap,2. Into thiscross-cap 2 arescrewed
the ends of pipesor tubes34. Theother ends,
3*4* of the pipes 3 4 are formed solid, so as to
be elosed, a projecting part thereof being pro-
vided with serewed nuts 5-5* for attaching a
cross-plate, 18, to the ends of the tubes 3 4, the

pipes or tubes 3 4 and cross-caps 2 18 form‘ing‘

a frame to carry the before-named cylinder 1,
and for other purposes to be hereinafter de-
seribed.

The cylinder 1 is provided with a cap, 6
serewed thereon, which is sapported by a Cllp
having pI‘Q]thlng ‘parts 7 7%, through which

.the tubes 3 4 pass, such a clip serving to sap-
port one end of the cylinder 1. The cylinder

1 is provided with a piston or ram, 8, passing
through a packing, 9, within the cap 6, such
packing being compressed by a-screwed gland
10, screwing into the cross-cap 6.

I may here remark that I do not conﬁne my-
self to the use of the above-described method
of forming a joint between the piston or ram
8 and the cylinder1, as other methods of pack-
ing may be substituted.

Upon the end of the piston or ram 8, out-
side the cylinder 1, is a cross-head, 11, fixed
upon the ram 8 by a screwed nut, 8%, formed
with projecting ears or parts 12 12% 12#* 12%#%,
embracing the pipes or.tubes 3 4, but free to
slide thereon, thereby acting as guides to sup-
port the outer end of the piston orram 8. This

-cross-head is also provided with projecting.

parts 13 13%, through which the ends of rods
14 14* pass.. These rods are jointed together
so as to form a loop at 15, their other ends be-
ing provided with screwed nuts 16 16%, The
rods 14 14* pass through ears 17 17* formed
upon thecross-cap 2,such ears acting as gmdes
or supports to the rods 14 14*,
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To the cross-plate 18 a loop or eye, 19, is at-

tached by riveting. The purpose of this loop
or eye 19, I shall hereinafter describe.
~ The interior of the cylinder 1 communicates
with the interior of the pipes or tubes 3 4 by
means of a cavity, 20, formed within the cross-
cap 2, as shown by dotted lines in Fig. 1.

At 21 21* are frames carrying grooved sup-

85

go

porting rollers or pulleys 22 22% 23 23*, upon

‘which the pipes or tubes 3 4 rest, so as to be
capable of being moved thereon, as will herein-

after be described. The frames 21 21* are.

formed with extended parts 24 24* 25 25%,
through which pass bolts 26 27, which extend
across and above the tubes 3 4, thereby pre-
venting the apparatus from being lifted from
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theirollers 22 22* 23 25% ;1 but whenever ifibe-
comes desirable to remove the apparatus for
reépair or other purpose the bolts 26:27 may
be withdrawn: and the apparatus: may be re-
moved without disturbing the frame 21 21%,
The wire or chain 28 (shown broken foricon-
venience of illustration) is secured at one end
to the loop or eye 19, the other end thereof be-
ing connected to:the usual hand-lever used for
actuating the signal. - The wire ior chain 28*
is secured at one ‘endito theloop 15; formed
upon the rods 14 14*, and at its other end is
secured to the ordmary lever at ‘the signal-
post, which acts upon the atmospheric s1gnal
The len gth of the wires, rods, or chains: con-
nectingtheband.lever Wlth thesignal,asis well
known, expands 'or contraets: with: variations

of temperatures; and my :invention : compen-

20

25

35

40

45

55

6o

65

sates for such variations in the length of the
aforesaid counecting wires, rods, or chains in
the following manner: The tubes or:pipes 3 4,
the interior of the eross-cap 2, and the cylmder
1 are filled with liquid, and as'such liquid ex-
pands by increased: temperature; it:will force
the plston or ram 8§ in the direction of the ar-
row B, (shown in Fig. 2,) thereby drawing the
two portlons 25 28* of the wire, rod, or chain
connecting thehand-lever and thesi gnalnearel
toieach other, ithereby ‘compensating: for the
increased length of such connecting wire, rod,
or chainaforesaid, arising from increased tem
perature. When the: wires, rods, or: chains
aforesaid ‘become contracted by decreasing
temperature the piston will thereby be forced
into the cylinder in:a:direction opposite toithat
shown by the arrow E, the contraction of:the
before-named liguid caused by the: decreased
temperature allowing such movement of the
piston or ram 8 to take place. The quantity
of liquid contained within the pipes 3 4, cross-
cap 2, and cylinder 1 must be proportioned to
the length of wire to be compensated; or the
diameter of the piston or ram 8 may be in-
creased or decreased for the like purpose.
‘When the hand-lever is moved to actuate the
signal the piston 8, pipes or tubes 3 4, cylinder
1,and other parts of the compensating appara-
tus move bodily upon the rollers 22 22% 23 23%,
such rollers also allowing for the alteration in
the relative positions of the parts arising from
variations of temperature.

At 40 is a plug screwed into and closing an
aperture formed on the cap 2, for the purpose
of putting the liquid into the interior of the
tubes 3 4 and cylinder 1.

The pipes 3 and 4 form a reservoir for con-
taining a large supply of liquid, so as to give a
greater length of movement of the ram or pis-
ton than would be secured with the cylinder
alone; but, instead of the pipes3and 4, I may
provide a separate reservoir or vessel, which
may be stationary, and connect such vessel to
the cylinder containing the piston or ram by
means of a flexible tube, such flexible tube al-
lowing for the movement of the cylinder dur-
ing the working of the signal.

Fig. 4 illustrates the above-described appa-
ratus applied :withina lengthiof wire, rod, or
chain connecting the ordinary hand-lever, 30,
with the semaphore-signal, 31, similar letters

iof reference being placed upon the parts cor-

respondmgto thoseof the previously-deseribed
figures, 1,:2, and 3.

At B0 is the: hand-lever as ordlmrlly used
for actuating semaphore-signals.
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At 32 s an ordinary semaphore-signal post,

the arm 81 of whieh is pulled to:¢danger ? by
means of the usnal weights, 33.

At 28 28* is the wire, rod, or chain used to

connect the hand-lever 30 ahd semaphore-arm
31, but broken off for: convenience of illustra-
tion.  This wire, as: previously stated, is sub-
jeet to variations of length: eaused by varia-
tions of atmospherie temperature, such varia-

tions of length causing a partial movementof

the semaphore-arm. : i'To compensate for such
contractions oriexpansions I insert the iappa-
ratus shown in Figs. 1,2, and 3 between: the
hand-lever 30 and signal 31 in the following
manner: The wire 28, attached to the tubes 3
4 and cylinder 1, is connected to: the hand-le-
ver 30.  :The piston or ram 8 is connected
through 'the cross:-head /11, siderods, 14 14%, to
the rod or.chain 28%, connected to thelever 33*
of theordinary semaphore-signalarrangement,
When the hand-lever 30 is pulled over in the
direction:ofithe arrow I'such movement tends
to force the ram or piston within the eylinder
13 but theliquid contained : therein prevent:
ing themovement of the ram 8, the ram 8 and
eylinder 1 are drawn bodily forward, and
through: ithe .cross-head 11, side rods, 14 14%,
and rod, wire, or chain 28* actuates the signal
31 in the usual manner. Upon an increase of
atmospherictemperature taking placethe wire,
rod, or chain 28 28* becomes expanded; but
such increase of temperature also expanding
theliquid contained within the pipesortubes34
and eylinder 1, the ram 8 is forced outward in
the direction of the arrow H shown in Fig. 2,
thereby taking up the slack wire or chain,
which would otherwise have existed. If, on
the contrary, the atmospheric pressure de-
creases and the wire2828* contracts, theliquid
contained within the tubes 3 4and cylinder 1,
also contracting, allows the piston or ram to
be moved in opposite direction to that of the
arrow H by the weight 33, thereby keeping
the wire or chain 28 28*% at a uniform tension.

In cases where much dust or grit may ac-
cumulate upon the piston or ram 8, I propose
to malke use of the following arrangement for
removing such dust and dirt aforesaid from
that portion of the ram which is outside the
packing 9, and preventing such packing being
injured thereby: Within the gland 10, Iform
a screw, into which I serew a parf, 34, pro-
vided with a screwed gland, 35, for retaining
in position a packing, 36. Asthe ram 8 passes
into the cylinder 1 the packing 36 will strip
off any dust or dirt that may be upon theram
8, thereby cleansing the ram before it passes
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into the packing 9. Within the part 84 and

around the piston or ram 8, I form an annuo-

lar cavity, 37, within which cavity I place ma-
terial for lubricating the piston or ram 8, such
lubricant being inserted within the cavity 37
through an opening formed through the part
34, such opening being closed by means of a
%crewed plug, 38, after inserting the lubricat-

" ing material.
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I have only shown the compensating appa-
ratos as applied to one description of signal;

_but it will be readily understood thatitisalso

I5

applicable to other signals actuated by means
of a rod, wire, or chain in a manner similar to
that shown at Fig. 4.

‘Having now described my invention and the
manner of carrying the same into effect, I de-

- sire it to be understood that I claim—
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1. The combination ,witharailway-signaland
its actmtmgleveror device, of a wire, chain, or
other connection extending between them and
.composed of sections, a cylinder contamm g
- liguid, and to which one section of said con-

nection is attached, and a piston or ram to
which the other section of said connection is
attached, and which is adapted to move rela-
tively to the cylinder as the liquid expands or

25v

contracts, substantially as and for the purpose

specified. .

2. The combination, with a railway-signal
and its actuating lever or device, of asectional
connection extending between them, a liquid-
reservoir, and a cylinder communicating there-
with, and to which one section of said connec-
tion is attached, and a piston or ram to which
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the other section of said connectionis attached, -

and which is adapted to move relatively to the
cylinder as the lignid in said reservoir and cyl-
inder expands or contracts, substantially as
and for the purpose specified.
HENRY JOHNSON.
Witnesses:
ARTHUR C. HALL,
- U. 8. 00nsulate, Manchester, Eng.
W. T. CHEETHAM,
Patent Agent, 18 St. Ann’s St., Mancheste;.



