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To wll whom it may concern: _
Be 1t known that I, FREDERICOK S. GUER- |

3.

discovered a new and useful Improvement in
Fluid-Pressure Signaling Apparatus; and I do
hereby declare the followmﬁ' to be a ;tull clear,

concise, and-exact deserlptlon thereof refer-
enee bemﬂ* had to the accompanying dmwmgs, |

meng 3! 1)e1t of thisspecification, in which—
Figure 1, Sheet 1, represents a plan view of

a SWltCh and one Style of construction of mech-

anism for operating the same,and showing my

‘present invention embodled therem and Fig.
2, sheet 2, further illustrates, by a plan view,
partly 1n sectmn the mannel; of- embodying

the present 1mprovements in a complete op-
crative system.

way to certain improvements in fluid-pressure

~apparatus designed for operating railway
“switehes and Slg]J’t]S and for purposes of illus-

tration T have shown it as embodied in or ap-

plied to the mechanism of the Tilden Patent |

No. 237,786, in which mechanism the stroke

of the plunﬂer or piston, acting through a
grooved or slotted sliding plete, actuates the

smteh and also by moving avalve-stem shifts

o a Valve in such manner as to apply fluid-press-
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ure to clear one or the other of the signals on

two conflicting lines and let the si cmels on the

opposite line 20 to ‘‘danger.’’ Such an ap-
paratus, or c-"amzed and constructed as de-
scribed by Tllden works well and performs.in
regular succession all the functions assigned
to 11: but i1t has been found that it falls to
mftke provision for one class of accidents

which in its operation are liable to ‘lI‘lSG, as

will presently be explained.
The devices thus far referred to—-tha,t 18, the

| ey]mder B, piston B’, piston-stem B’ p01ts B?,

slotted or grooved plate B valve- mse D, V'tlve
1Y, and V&IVE stem D?—are subet.:mtmlly the

eftme In function and operation as the simi-

larly-lettered devices of the Tilden Patent No.
237,786, and need not be further described,

ex':cept in their relation to the features of con-
struction which.I have added.

The accompanying.drawings 1eplesent an

ordinary track, R R, and mov%ble switch- 1 the valve D, so that fluid- pressme cannot pass 10c

1 rails » ¢

R, of Piftsburg, in the county of Allegheny
and Stete of I’ennsylvenm have invented or

| manner described in said Tilden patent.
fluid-pressure is supplied alternately to and
-exhausted from the e¢ylinder B through. plpes
@ ¢ by the proper setting of valves in the op--

; Pr 0V1ded with the Saxby zmd Farm-
er 1001{1]:10* bolt b and safety-rail m, and these
devices are operated by fluid- pressure applied

1in the cylinder B, so as to actuate its piston

B’ in any sulteble way—as, for example, in the
The

erator’s eabin G, which work is done by the
working of what s termed the ‘“‘switch-lever?’

g5 alse, another lever, termed a ‘signal-le-

ver,’”’ ¢, is employed to turn on or let off luid-

'_plessme through a pipe, ¢, Whleh opens into

the valve-case D. The ehamber ¢’, into which
this plpe opens, commumeetes throu oh valve-

ports ¢* ¢ with pipes e and ¢, which lead to

- ‘the signal- eyhnders H H,
The present invention relates in a ‘general |

which actuate the
signals & 7' of the opposing tracks or lines.

'Assummg these to be home-signals, provision
may be made in the manner deseribed in said

T1lden patent for 0peretm,q distant signal 7

| by extending the pipes e ¢ toa valve-case, H”,
‘containing an automatically-operating velve

and running a pipe, #°, therefrom to the 071

inder H® of said distant signal, sothat hy-
| draunlic pressure may be applied through either
1ine of pipes ¢ or ¢ to clear such distant sig-

nel The pipe ¢ also opens through a port,

¢, on which is a check-valve, S, 1nto one -end
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35

60

65

S0

ef the cy] linder B, and the pipe e opens thlough '

a port, €, on whleh 18 & check-valve, §, into

‘the eppOSIte end of the cylinder B. Each
| valve s s’ is arranged to be opened by an ex-

cess of pressure toward the cylinder B, butis

closed by excessive pressure m the opp051te
direction.

The ports ¢* and ¢* are alternately
closed and opened by the valve D/, arranged
on the valve-stem: D2, and which takes its mo-
tion from a tappet-arm, d, which is actuated

1 by the shdlng plate B, said arm, when near-

Ing the ends of its stroke, enge Ing one or the

other of two knockers, d' d".

With the devices in the pesition ShOWH the

-maln track is open and the switeh is held in

that position by fluid-pressure through pipe

« and by the loekmg -bolt; elso fluid-pressure,
1 acting through ¢, ¢, and ¢, elears the appro- -

prlete signals 2’ 7. The 1)0113 ¢’ is closed by
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~through such port from ¢ to ¢, and the signals y train may proceed with a certainty that the
which depend for their position or pressurein -

o o o 202,748

¢ are already at ¢ danger,”’ as provided by Til-

den, they having been set to ‘‘ danger’’ by the

escape of pressure through ¢ before the switch

was set to the position shown; but 1n any case

~ they must remain at ““ danger,’’ since excessive

~ pressure therein would lifs the valve s and es-
~cape through @, which is now a waste-pipe.
In order now to reverse the switch, the oper-

10

ator shifts his signal-lever so as to allow the

{luid-pressure acting from ¢ through ¢ to es-

~ cape and so let the corresponding signals go to

‘““danger.”’ He then shifts hisswitch-lever so-
“as to let on pressure through @ and turn ¢’ into
the waste. The switch-motions follow, pre-

sumptively at least, in the order described by

~Tilden, after which the signal-lever is again
- shifted so as toturn on pressure again through

£,
I
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¢, and thereby to clear the appropriate signals
for the newly-formed line of tracks. - Now, In
illustration of one of the accidents which are

liable to occeur in the shifting of the switeh,
and for which I am now making Pprovision,

suppose a small stone gets canght between the
point-rail »* and the adjacent main rail, so that
- the point-rails cannot receive their full throw. .

- Such fact would notordinarily be known at the
cabin, which frequently is at a considerable

distance, If, then, the pipese¢ ¢ did not com-

~municate with the ecylinder B,(whichis the con-
struction shown in the: Tilden -Patent No. |
- 237,786,) the valve D’ would then stand clear

- of both seats, and all signals would be cleared
by pressure acting from ¢ through both ¢ and
¢'; whereas only one set of signals ought to be
‘cleared, and this should not be done until the

switch is fully moved overso as to make a safe
track. Now, it will be seen, with the present
apparatus, in the case supposed, that if the
switch-rails donot comeentirely over,the valve
D’ will stop at a point intermediate between
both seats or ports ¢ ¢'. As a result of this
all signals- will remain at ‘‘danger,’”’ and 1t
will be impossible to clear any signal or sig-
nals so long as the valve D’ remains in that po-
sition, since pressure applied through ¢, or any
operative pressure already acting in ¢ or ¢,

will operate backward to unseat the valve §

and escape through ¢'to the cylinder B, which
at that end is, on the supposed reversal of the
switeh, put in communication with the waste.
The operator in the cabin, either having his
accumulator in sight or having a pressure-
cage connected therewith, will at once see that
his pressure is wasting away, and will know
that something is wrong. He will then shut
off the pressure by the use of a suitable valve
provided for the purpose, and will leave all
signals at ‘‘danger’’ until the switch obstruc-
tion is removed.® As soon as this is done the
switch will complete its throw and the valve
D’ will go to its seat on the port ¢’. Then the

shut-off valve being re-opened, the fluid-press-
ure entering at ¢ will go by port ¢’ and pipe
e to elear the propersignal or signals, and the

‘that a train may safely proceed.
The described connection of the signal-pipes |
e ¢ with the opposite ends of any suitable

switeh is completely shifted.

Tt will be observed that while fluid- pres_sn e

is acting through « to move the piston B,

which is the condition last supposed, such

pressure prevents the opening of the valve s;

and hence the pressure applied through ¢ to
clear certain signals cannot escape through
port ¢’. In again shifting the switch to the:

position shown (the valve D’ then being on

‘the seat or port ¢*) the operator will first shift

his signal-lever to open pipe ¢ to the waste,

| and so let the signals actuated through e goto
‘‘*danger.”” Thiswillunlock the switch-lever.
The latter is then shifted so as to put« 1 com-

munication with the waste and let on'pressure

through «'. If for any reason the switch fails
to move fully over, or so far over as to make
it safe for a train to proceed, the valve D" will

fail to reach its seat on the port ¢, and then -

when fluid-pressure is again turned on through
¢ to act through ¢ to clear the signals, instead

-of doing this it will pass through port ¢, lift

the valve s, and escape through « to the waste.

The operator will, as before, know that some-
thing is wrong, and will actas above deseribed.
Hence, it will be seen that with an apparatus

thus constructed it will be impossible to clear
a signal ab all until the movable rails of the

g0

switch are fully in position, or so nearly so

main operating-cylinder may be embodied in
other fluid-pressure apparatus having a sub-
stantially like operation, ecither as applied to

-this or to other kindred purposes—such as op-

erating twosignals alternately—or, in fact, for
any purpose where a positive and complete
motion is required in two opposite directions;
and all such uses and modifications are 1n-
cluded herein; and forms of valves, ports, &e¢.,
may be changed at pleasure, as also the struct-
ure of the switch-shifting connections, without
any material departure from the scope of the
present invention, provided the mode of op-
eration remains substantially the same. lalso
include herein the mechanical equivalents of

the deviees described as within the scope of

the invention in the combinations hereinatfter
recited. ‘Where only one signal or only one
line of signals is nccessary, only one of the
pipes ¢ or ¢ will be required, the remaining
signal-pipe having the described connection
with the main operating-cylinder 1.

In case the obstruction to the shifting of the
switeh should be such that the movable switch-
Tails will be stopped at such point that the
valve D" will not be unseated, or will not start
on its motion—say from port ¢ to port ¢’—the

result will be the same as regardsthe signal, be-
cause the signals on the line ¢ are already aft

‘“ danger,”” and will remain so, and the other
port, ¢, being open, the pressure applied
through ¢ to clear the signals on the line ¢ will
oo to the waste, as before desceribed; and, as
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an addifional element of safety, 1tmaybestated 1 a valve, D" a pipe-connection, ¢, for alter-

that in the case last supposed, if any pressuré

- from a should accidentally leak past the check-

valve s, it would unseat the valve D’ and es-
_cape, as before, without clearing the signals,
and this condition of things Would contmue'

- until the valve D’ was fully seated on the port

G
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Iine under reverse conditions. .

I claim herein as my invention—

1. In an appalatus of the class referred to,
the signal-pipes e ¢/, connected with the OPPO-

site ends of the 111:1111 operating-cylinder B, in.
combination with check-valves arranged m

such connection, substantially as set forth. -

- 2, The valve D’ seating in either direction
q,t and only at the completion of the piston-
stroke, 1n combination with a valve- -governed
escape-port, ¢’ or ¢, leading through the main

- 2¢ ¢ylinder to the waste, substfmtlally as sef

f01 th.
The valve-case D hwmﬂ 1n combmmt]on

and the same would be true of the 0pp051te |

B 1

nately supplying and discharging flnid- -press-

ure, a signal-pipe connection, through which
to operate a signal or signals, and a connectlon

check-valve and through the ) main cylinder to
the waste, substantially as set forth.
- 4. The Vﬂlve case D, having in combination

a pipe-connection, ¢, for altemately supplying
‘and  discharging ﬁmd -pressure, two signal-

pipe connections, ¢ ¢, through whleh to oper-

~ate the signal orsig nals of d1ﬁerent track-lines,

and valve- ﬂ‘overned connections from such sig-

! nal-pipes to the main cylinder, substantially
-as set forth.

-~ In testimony whereof 1 have hereunto set

| my hfmd

I‘RDDERIOK S GUDRBER

’Wltnesses
- R. H. WVIIHTL]:S]}&
GEORGE H. CHRIST1”
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“from such smnal -pipe through the port of a
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