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No. 763, 822

UNITED STATES

Patented J' une 28, 1904

PATENT OFFICE.

GEORGE W. WHITEMAN,

OF PHILADELPHIA,

PENNSYLVANTA.

FLUID-PRESSURE-ACTUATED RAILWAY-SWITCH, &c.

SPECIFICATION forming part of Letters Patent No. 763,822, dated June 28, 1904,

Application filed Janunary 13,1904, Serial No. 188,363,

(No modsl,)

.To all whom it may concermn:

Be 1t known that 1, Georce W. WHITE—
MAN, a citizen of the United States, residing
in Philadelphia, Pennsylvania, have invented
certain Improvements in Fluid-Pressure-Ac-
tuated Ratlway-Switches, &c., of which the
following 1s a specification.

My invention consists of certain 1mmprove--

ments 1n that class of railway switches or
crossings which are operated by fluid-pres-
sure, usuallv under control of electrical de-
vices, one object of my invention being to so
reﬂulate the power applied as to accord with

the amount of work to be performed and an-
other object being to prevent injury to the de-

tector-bars or other portions of the mechan-
1sm such as is sometimes caused by the appli-
cation of excessive power to said detector-
bars when the latter are prevented from mov-
Ing 1n the intended direction by reason of the
presence of the wheel of a locomotive or car

on the rail alongside of which the detector-

bar 1s disposed. These objects I obtain in
the manner hereinafter set forth, reference

being had to the accompanying drawings, in

which—

Figure 1 is a plan view of sufficient of a
power-actuated switch to illustrate my pres-
ent 1invention.

the same. Fig. 3 is a sectional plan view of

a valve-casing and valve constituting one of
" the features 1n my invention.
tical sectional view of said valve-casing, show-

Fig. 415 a ver-

ing the valves in position therein; and Fig. 5
18 a diagrammartic representation of a switch

and of the detector-bars and operating mech-

anism used in connection therewith.

In Kigs. 1 and 2 of the drawings, 1 repre-

sents one of the main rails of the track; 2, a
switch-rail, and 3 a detector-bar disposed along
the outer side of the main-track rail 1.
shown in Fig. 5, two detector-bars are usually
employed in connection with the switch, one
alongside of each rail of the track, these bars
being usually mounted upon swinging arms—
such, for instance, as shown at 30 in Fig. 2—
or acted upon by cams, wedges, or the like,
so that longitudinal movement of either bar
1s accompanied also by vertical movement

5o tending to raise the top of the detector-bar

| above the top of the rail.

Fig. 2 1s a side elevation of

As

The longitudinal
movement 1s usually imparted to the detec-
tor-bar by connection of the same, as by rods
31, to cranks 32 on a transverseshatt 33, which
has another crank 84, connected to the same
power devices which operate the switch. In

the case of a crossing four, six, or sometimes

more detector-bars are used, all operated from
the same transverse shaft. The power-cylin-
der 1s shown at 4, this cylinder having a pis-
ton-rod 5, which is connected to the mechan-
1sm for shifting the switeh-rail 2, the said
mechanism also having a rod 6, which oper-
ates the transverse shatt 33, whereby the de-
tector-bars are actuated, the operation of the
parts being such that the upper edge of -said
detector-bar is raised above the tread of the
rail 1 before movement is imparted to the
switch-rail Whereby 1f the rising movement of
the detector bar i1s obstructed, as by the pres-
ence of a wheel on the track, which would Inter-
fere with the movement of the switch-rail, said

movement cannot be effected. All of these

parts are common to ordinary fluid-pressure-
actuated switches and crossings as now con-
structed; but an objection to the present con-
structlons is that high power must be employed
to operate Slmultaneously a considerable num-

‘ber of detector-bars, as in the case of a cross-

over, and this high power i1f applied to the

movement of only a palr of such bars will,
1f the movement of said bars is obstructed,

cause injury to the same or to other parts of

‘the mechanism. One object of my invention
‘has therefore been to combine with fluid-pres-

sure-actuated switch or dector-bar mechanism

a power-reducing device, located between the
‘piston of the power-cylinder and the main

fluid-pressure pipe or reservolr and of such

character that the power exerted will be pro-
portionate to the amount of work to be per-
formed, whereby no part of the mechanism

will in the case of obstruction to its move-

ment be subjected to such strain as to cause
injury to the same, and a special object of
‘my invention has been to so apply the power
that while a limited amount of power only is

exerted to effect the preliminary lift of the
detector-bars a greater amount of power may

' be subsequently exerted to effect movement
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2.

of the switch-rails or the actuation of other
parts of the mechanism. These objects I ob-
tain by the employment of a pressure-reduc-
ing valve, whereby the amount of pressure
admitted to the cylinder of any particular one
of a number of mechanisms supplied by one
pressure-pipe may be regulated to accord with
the amount of work which said cylinder has
to pertorm. Preferably this reducing-valve

operates only during the earlier portion of

the stroke of the piston in the cylinder, which
portion of the stroke 1s devoted to the oper-
ation of the detector-bars, the full pressure
being subsequently permitted to act upon the
piston in the cylinder if the conditions are
such that said detector-bars meet with no ob-
struction to their movement.

In Figs. 1 and 2 the main pressure-pipe is
represented at 7, this pipe communicating
with a valve-chest 8, with which also commu-

nicates a pipe 9, leading to the valve-chest of

the power-cylinder 4. The pipe 7 communi-
cates with a chamber 10 in the chest 8, and
the pipe 9 communicates with a chamber 11
1n sald chest, and there are two separate and
independent means of communication pro-
vided between these two chambers, one of
such communications being through an open-
Ing 1n a partition 12, which is controlled by
a regulating-valve 13, and the other commu-
nication being through a passage 14 in a plug-
valve 15, which is adapted to a tubular parti-
tion or casing 16 in the chest 8, said casing 16
having opposite ports 17 and 18. The valve 18
1s acted upon by a coiled spring 19, interposed
between the back of the valve and the hub 20 of
a piston 21, which is suitably guided in the up-
per portion of the chamber 11 and is restricted
in 1ts upward movement by a set-screw 22,
adapted to a threaded opening in one of the
caps of the valve-chest and retained in position
after adjustment by means of a lock-nut 28.
The hub 20 of the. piston 21 has a central
opening, which serves as a gunide for a stem
24 of the valve 13, the vertical position of
the piston 21 in the chamber 11 determining
the tension of the spring 19, and hence the

" pressure exerted thereby upon the valve 183.

55

Two influences are thus exerted to close the
valve 13, the first being the tension of the
spring and the second the pressure of fluid
maintained in the chamber 11. Hence this
fluid-pressure is less than the pressure main-
tained in the chamber 10 to the extent of the
pressure exerted by the spring 19, and as this
latter pressure can be readily increased or di-
minished by depressing the piston 21 or per-

-mutting 1t to rise under control of the set-

60
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screw 22 the fluid-pressure maintained in the
chamber 11 can consequently be increased or
diminished with equal ease. The pressure of
fluid admitted to the cylinder 4 can, therefore.
be accurately gaged toaccord with the amount
of work which said cylinder has to perform.
For instance, if but a single pair of detector-

763,822

bars has to be operated a minimum pressure

may be employed, a greater degree of pres-

sure being used 1f four detector-bars are to
be operated, and a still higher pressire be-
ing employed 1f six bars are to be moved.
In some cases, therefore, the reducing-valve
alone may be employed, but I much prefer in
carrying out my invention to combine the re-
ducing-valve with the supplementary valve
15 1n such a manner that full pressure may
be admitted to the cylinder 4 after the piston
in the latter had been moved to such an extent
as to lift the detector-bars to the level of the
tread of the rail, such full pressure being ex-
erted to continue this movement if no ob-
struction thereto is presented. This result is
obtained by connecting the plug-valve 15 to
some moving part of the mechanism actuated
by the piston in the cylinder 4, whereby the
passage through said valve 15, which is nor-
mally closed, will be opened after the piston
has completed its predetermined extent of
travel. This is accomplished in the present

instance by providing the stem of the valve

15 with an arm 25, so connected to some part
of the structure actuated by the piston-rod 5
that as the latter moves inward in the cylin-
der a swinging movement will be imparted
to the arm 25 and the valve 15 will be moved
from the normally closed position shown in
Fig. 8 and will permit direct low of fiuid un-
der pressure fromthe chamber 10 to the cham-
ber 11 of the valve-chest 8 through the ports

17 and 18 and passage 14. Instead, however,
-of employing a direct mechanical connection

between the piston-rod 5 and valve 15 other
devices, either electrical or mechanical, may
be used for the purpose.

Having thusdescribed my invention, I claim
and desire to secure by Letters Patent—

1. The combination, in a fluid-pressure-ac-
tuated switch, detector-bar, or like structure,
of a fluid-pressure pipe, and a pressure-re-
ducing valve between said pipe and the pis-
ton of the operating-cylinder, substantially
as specified.

2. The combination, in a fluid-pressure-ac-

tuated switch, detector-bar, or likestructure,

of a fluid-pressure pipe, a reducing-valve be-
tween said pipe and the piston of the operat-
ing-cylinder, and a valve whereby communi-
cation between the fluid-pressure pipe and the
piston, independent of said reducing-valve, is
permitted, substantially as specified.

3. The combination, in a fluid-pressure-ac-
tuated switch, detector-bar, or like structure,
of a fluid-pressure pipe, a power-cylinder, a
reducing-valve between said pipe and the pis-
ton 1n the cylinder, a valve whereby commu-

-nication between the pipe and piston, inde-

pendent of the reducing-valve, is permitted,
and means for operating said second valve

‘after the piston has completed a portion of its

stroke, substantially as specified.
4. The combination, in a fluid-pressure-ac-
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tuated switch, detector-bar, or like structure,
of a power-cylinder, a main pressure-pipe, and
a chest containing a pressure-reducing valve,
and a straightway-valve, through either of
which communication may be established be-
tween the piston in the power-cylinder and
the pressure-pipe, substantially as specified.

5. The combination, in a fluid-pressure-ac-
tuated switch, detector-bar, or like structure,
of a power-cylinder, amain pressure-pipe, and

a valve-chest having two chambers, one com-

municating with the main pressure-pipe, and
the other with the piston of the power-cylin-
der, the said chambers being separated by two
casings, each with passage therethrough, one
passage being controlled by a pressure-reduc-
ing valve, and the other by a plug-valve, sub-
stantially as specified.

6. The combination, in a fluid-pressure-ac- .

tuated switch, detector-bar, or like structure,
of a power-cylinder, a main pressure-pipe, a
valve-chest having two chambers, one commu-
nicating with the main pressure-pipe and the
other with the piston of the cylinder, said
chambers being separated by two casings, each
having a passage therethrough, one of such
passages being controlled by a pressure-reduc-
ing valve and the other by a plug-valve, and
means for operating sald plug-valve atter the
piston has completed a portion of its stroke,
substantially as specified. '

7. The combination, in a fluid-pressure-ac-

34

tuated switch, detector-bar, or like structure,

of a power-cylinder, a main pressure-pipe, &
valve-chest having two chambers, one commu-
nicating with the main pressure-pipe and the
other with the piston of the cylinder, said
chambers being separated by two casings, each
with passage therethrough, a pressure-reduc-
ing valve controlling one of said passages, and
a plug-valve controlling the other passage, an
arm on sald plug-valve, and a connection be-
tween said arm and an element operated by
the piston, the passage in said plug-valve be-
ing so disposed that flow therethrough will
not be permitted until the piston has com-
pleted a portion of its stroke, substantially as
specified. |

8. The combination 1n a fluid-pressure-ac-
tuated switch, detector-bar or like structure,
of a fluid-pressure pipe, an operating-cylinder
with piston therein connected to the structure
to be actuated, and means whereby said piston
can first be subjected to moderate pressure,
and, after it has completed a portion of its
movement, to heavier pressure, substantially
as specified.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses. . _ |

GEORGE W. WHITEMAN.

Witnesses:

Murray C. BoyEr,

Jos. H. KLEIN.
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