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UNITED STATES

PATENT OFFICE.

A miErEs —maiam

'HENRY J. HOVEY, OF OAK PARK, ILLINOIS.

CIRCUIT-CLOSER.

o

SPECIFICATION forming part of Letters Patent No, 528,672, dated November 6,1 894.
| Application filed December 26, 1893, Serial No. 484,706, (No model.)

1o all whom it may concer%:
Beit known that I, HENRY J. HOVEY, a citi-

zen of the United States, residing at Oak Park,

in the county of Cook and State of Illinois,
have invented certain new and useful Im-
praovements in Circuit-Closers, of which the
following is a full, clear, and exact specifica-
tion. | |

My invention relates more particularly to
circuit closers for railway signals, such for
instance as block signals orsignals employed
for giving warning of the approach of a train
al stations and crossings. Ordinarilyin such
systems the signal circuit is closed through
the intermediary of a relay which is itself

energized by a circuit closed by the track cir-

cult closer which is operated by the moving
train, usually by the wheels. After the train
passes the station, crossing or other place
where the signal is located, it operates a stop
instrument which restores the relay toits nor-
mal or open position, and it thus remains un-
til the next train reaches and actuates the
circuit closer. This system however is not
appropriate for a single track road, or a road
upon which trains are run in both directions
on the same track, because.the prior form of
circuit closer is such that the train would act-
uate 1t and cause the signal to operate after
the station or erossing had been passed.
T'he primary object of my invention there-
fore is to provide a circuit closer that may be
operated to close the circuit by trains passing
in one direction only. i |
Another objection to the prior form of ¢ir-
cult closeris that it is operated by hand-ecars,
railway velocipedes and other small vehicles
as well as by the regular rolling stock; and
Inasmuch as these small vehicles are fre-

quently passing np and down the road and

it I8 not necessary that any warning be given
of their approach or their presence on the
rails, this defect of the prior form of circuit
closer causes considerable annoyance. ITence
another object of my invention is to so con-

struct the circuit closer that it will not be

actuated by hand-cars, railway velocipedes
and other small vehicles whose approach or
presence on the track need not be indicated

so by signal. B

With these ends in view myinvention con-

| after more fully deseribed with 1eference to

the accompanying drawings and particularly
pointed out in the ¢laims. -

In the said drawings which show a simple
embodiment of my invention, Figure 1 1s a
vertical longitudinal section of my improved
circuit closer taken on the line 1—1 Hig. 3,
showing a portion of one of the car or loco-
motive wheels. Fig. 2 is a transverse sec-
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tional view of the circuit closer and the rail,

showing the relation of these parts,the wheel
being indicated in dotted lines. Fig. 3 1s a
plan view of the circuit closer with the top
or cover removed, the rail web being shown
in longitudinal section. Fig. 4 is a modified
form of expansible chamber hereinafter de-

“sceribed, and Fig. 5 is a transverse sectional

view of the housing or casing and its cover,
showing a modified form of means for hold-
ing the cover in place. |

0

Like signs of reference indicate like parts

throughout the several views.

- In practice I prefer to arrange my circuit
closer adjacent to the track rail so as to be
operated by the wheels of the rolling stock,

-this being the usual and mostconveniént and

effective arrangement. The circuit closer
comprising my invention is therefore pro-

vided as usual with means for receiving the

pressure .of the wheels and communicating
such pressure to the electric contacts or ter-
minals of the line wires which lead to the
usual relay or other member of the signal sys-
tem; but in my invention such means is so
constructed and arranged that its movement
is effective for closing the contacts together

by trains going in one direction only. In ac-

complishing this difference of operation be-
tween my invention and the prior art, I find
it advantageous to transmit the pressure of

| the wheels or the movement of the part de-

pressed by the wheels, to the contacts through
the medium of a fluid, preferably air, as the
latter 1s always present and need not be sup-
plied; but it would of course involve no de-
parture from the spirit of my invention to fill
the device with any other fluid such as glye-
erine or oilif deemed desirable for the better
preservation of the parts. To this end T em-
ploy a compressible or contractible tube or
chamber which receives its compression from

~sists in certain features of novelty herein- | the said means with which the wheels engage
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and which means comprises a number of in-
dependently movable members or portions
arranged in a series longitudinally of the rail
so that by their successive deplessmn they
will effect the expulsion of the fluid from or
1ts displacement in the tube orchamber; and
this expulsion will be effected whether the
sald series of depressible members be trav-
ersed from right to leit or vice versa, but it
1s evident that since the depressible members
act to compress the tube gradually from end
to end, the expulsion of the fluid will take
place from the one end or the other accord-
ing to the direction in which the trainis trav-
eling. Ilence byconnecting or providing one
end of the tube with afluid-pressure-actuated

.. device for forcing the electric contacts to-
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oether, the contacts will be closed by a train
going 111 one direction, but trains passing
over the same track in the opposite direction
wiil force the fluid from the tube without at-
fecting the said fluid-pressure-actuated de-
vice, and consequently without closing the
circuit. These parts are mounted upon and
inclosed within a suitable housing or casing
to shield them from the waterand dirt, which
18 secured against the outer side of the rail
so as to be in the path of the wheel treads,
by means of suitable bolts 1, entering the
c¢ross-ties 2 as shown more clearly in Figs. 1
and 2, This casing or housing may consist,
of a box-like portion or block 3 whose inner
side and bottom may be given a form comple-
mentary to the contounr of the rail web 4 and
flange as indicated in Iig. 2. 'I'his box or
block may be composed of any suitable ma-
terial but preferably of wood, and 1t is pro-
vided with a cavity 5 for the reception of cer-
tain parts of the circuit closer hereinafter
described, and this chamber is covered by
means of a water-tight cover 6 held in place
by any suitable means such as the screws 7.

Arranged within the cavity longitudinally
of the rail 4 is the compressible or contracti-
ble tube or chamber § whose one end is con-
nected to the expansible chamber or fluid-

- pressure-actuated device 9 so arranged that
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by its expansion it will force the spring con-
tact or terminall10against the fixed terminal
or contact 11, which contacts are connected
with the usnal circuit wires 12. Instead of
joining the tube 8 directly to the chamber 10
or forming it integrally therewith, I prefer to
effect the connection of these parts by means
of a box or coupling 13 so that the latter may
be provided with an escape or safety valve 14
for preventing the explosion of the chamber
101in the event the pressure from the tube S
is too great.

The tube or chamber 3 is preferably com-
posed of elastic india rubber which may be a
section of ordinary rubber tubing, as this is
cheap and effective and may be readily ap-
plied to the neck 15 of the coupling 13, with-
out the employment of screw threads or other
such means and will hold itself in place by
its own elasticity. The expansible chamber

528,672

0 is also preferably composed of rubber for
the sake of cheapness and durability and for
the further reason that it is found that it
holds the contacts closed for a longer period
than can be accomplished by means of an or-

dinary cylinder and piston, or by an expan-

sible chamber such asis shown in Fig. 4 hav-
ing a flexible diaphragm 16, commonly used
as a substitute for rubber bulbs such as the
chamber 9, and the ordinary cylinder and
piston; but I wish it to be understood never-
theless that the term “expansible chamber”
or “fluid-pressure-actuated device” as used
herein, hasreferencetoanyv mechanism which
will impart the movement of the fluid in the
chamber or tube 3 to the electric contacts for
closing them together. When an ordinary
ruabber bulb like the bulb or chamber 9 is
employed it may be attached to the coupling
13 by inserting 1ts open end over the neck 17
in the ordinary manner.

It is of course evident that the tube S could
not withstand the wear and tear that would
be entailed by direct contact with the wheel
treads 13, and 1n order that such tube may
receive a gradual compression or contraction
from end toend from such wheel treads, I ar-
range immediately over the tube a number of
plungers orindividually movable portions 19,
20, 21, 22, which are provided with stems 2,
24,25, and 20, respectively, projecting slightly
above the surface of the rail so that as the
wheels roll along the rail they will depressthe
piungers one after another and in this man-
ner crowd the air or fluid in the tube S 1nto
the bulb 9, when the train is moving in onc
direction, and crowd it outof such tube with-
ouf affecting the bulb 9 when the train 1s
moving in the opposite direction. These
stems of the plungers are arranged In a se-
ries or row longitudinally of the rail and at
such a distance apart thattbe wheel tread will
hold two of them depressed at one time. Thus
when the train is traveling toward the left as
in Fig.1the plunger 19 will be depressed so as
toclosethetube 8 at that pointandconfinethe
fluid or air therein, and before the wheel per-
mits this plungerto risesuliiciently toopenthe
tube, the plunger 20 will have been depressed
and this will cause the air or flnid to crowd
still farther along the tube toward the bulb
0, and so on untii the entire contents of the
tube 8 is crowded to the left beyond the last
plunger 22; but when the train is traveling to
the I'lf?‘ht as in Iig. 1, it will be seen that the
plunger 22 will be the first to be depressed,
but w1th0ut eifect on the bulb 9,and the sue-
cessive depression of the other plungers in
the seriescan only result in foreing the air or
fluid to the right in the tube S, the tube being
preferably left open at the end opposite the
bulb 9, for permitting the air to escape.

Inorderthateach plunger may be depressed
a little farther than is necessary to close the

- tube 8,50 as to afford opportunity for the next

succeeding plunger toreach and close the tube

| before the preceding one permits it to open,
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the tube i provided with an elastic or yield-
ing support which preferably consists of a
simple block of common rubberorgum elastic
27 to which the tube may be secured in any
suitable manner as by meanscf cement. This
block of rubber 27 is made of sufficient width
as shown in Fig. s to fit the cavity 5 and thus
serve the additional purpose of holding the
tube in place in the cavity and preventing it

being crowded against the sides of the hous-

ing by the plungers. In order that the wear
of the plungerson thetube 8 may be reduced
to the minimum, their edges are rounded as
shown more clearly in Ifig. 1, so as not fo cut
the rubber, and the upper side of the tubeis
rrovided with an elastic shield 28 which may
be cemented or otherwise secured over it, for
recelving the impact of vhe plungers. It will
be seen that by the employment of these in-
dividual plangers having their stems ar-
ranged at intervals apart, the wheel treads of
small diameter, such for instance as those em-
ployed on hand-cars, railway velocipedes and
othersmall railway vehicles, cannot effect the
closure of the electric contacts because such
small wheels cannot hold fwo of the plungers
depressed at once in the manner desecribed,

and hence cannot crowd the fluid orair in the
tube 3 toward the bulb 9 with sufficient press-
ure to expand the latter. The locomotive
drivers however, which are usually from three
to seven feet 1n diameter, will operate my cir-
cuit closer without fail.

Inasmuch as the elasticity of the tube 8 is |

hardly sufficient to return the plungers to
their normal or elevated positions it is desir-
able to provide such plungers with an elastic
support in addition to the support afforded
by the tube, so that the stems of the plungers
will be promptly projected into the path of
the wheels. Asasimple and effective means
of accomplishing this 1 construct the cover 6
of the housing of elastic rubber so that it will
at once serve "to exclude dirt and water from
the interior of the housing and support the
plungers in their normal positions.

A farther advantage of supporting the
plungers by the elastic cover is that stuffing
boxes which would otherwise have to be em-
ployed for preventing leakage around the
stems of the plungers, may be done away
with, and an even more effective and water-
tight joint produced by simply providing the
stems with screw threads and inserting a nut
29 on each above the cover 8o that the cover
may be tightly clamped between the plungers
and suitable washers 30 arranged under the
nuts.

I prefer to employ the ordmarv secrews 7

before desceribed for holding the cover in

place, but if found desirable for the sake of
oreater convenience in lifting one side of the
cover to inspect the interior mechanism or
replace any of the parts, the outer side of the
cover may be held in place by an angle iron
31, hook shaped at its upper edge in cross
section and impinging the rubber cover,

Y
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while its lower edge is provided with an an-
gular flange through which any suitable num-
ber of screws 82 may be driven into the body
of the casing or housing 3, the side of the
latter being rabbeted as shown at 33 so that

iron in substantially a downward direction
and thus clamp the cover to the body of the
housing with great pressure. If desired the
upper edﬂes of the housing may be provided
with grooves 34 so that the pressure of the
screws 7 or the angle-iron 81 may crowd the
rubber downward below the surface of the
body of the housing into these grooves and
thus form a better joint.

Having thus described my invention, what
I claim as new therein, aud desire to secure by
Letters Patent, is—

1. A circuit closer forrailway signals, hav-
ing in combination the electric contacts or
terminals, a fluid compressor or pump having

independently movable plungers adapted to .
y Q0

effect the compression of the fluid therein
and means for closing said contacts together
by the fluid pressure f1 om sald compressor or
pump, substantially as set forth.

2. A circuit closer for railway signals, hav-
ing in combination the electric contacts or
terminals, a fluid compressor or pump having
independently movable portions adapted to
effect the compression of the fluid therein,
and said portions being arranged longitudi-
nally of the rail in the path of, so as to be

depressed by the wheels, and means for clos-

ing sald contacts together by the fluid press-
ure from said compressor or pamp, substan-
tially as set forth.

3. A circuit closer, having in combination
theelectric contactsor terminals, a compressi-
ble or contractible chamber arranged length-
wise of the rail, means for contracting said
chamber gradually from either end, and
means for closing said contacts together by
the movement of the contents of said cham-
ber, substantially as set forth.

4. A cirecuit closer for railway signals hav-
ing in combination the electric contacts or
terminals, a compressible filuid chamber ar-
ranged lengthwise of the rail, a fluid press-
ure aetuated device connected to said chamn-
ber, for closing said terminals or contacts to-
gether,and meansforcompressingsaid chame-

“ber successively at different intervals in its

length, substantially as set forth.

5. A circuit closer for railway signals, hav-
ing in combination the electric contacts or
terminals, a compressible fluid chamberopen
at one end arranged lengthwise of the rail, a
fluid pressure actuated deviee for closing said
contacts or terminals, connected tosaid cham-
ber at its other end, and means for compress-
ing sald chamber from end to end, substan-
tially as set forth. |

6. A circuit closer for railway signals hav-
ing a series of depressible portions adapted
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- the action of the serews 32 may pulltheangle-
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by their contemporaneous depression to ef-

fect the closure of the contacts, said series be-
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ing arranged lengthwise of the rail so as to be | ing in combination the electric contacts or

Strnek by the wheel treads, whereby they
will be depressed contempor aueausly only by
wheels exceeding a certain diameter, substan-
tially as set foth

7. A circuit closer for railway signals, hav-
ing in combination the electrie contacts or
termmals, an elastic tabe arranged length-
wise of the rail so asto be complessed orad-
nally from end to end by the pressure of the
car wheels, and means for i imparting the move-
ment of the contents of said tube to the said
contacts or terminals for closing them fo-
gether, substantially as set forth.

S. A cireuit closer for railway signals, hav-
ing in combination the electric contacts or
ter mmaln, an elastic tube arranged length-
wise of the rail, a series of msmoned pl{mn ers
arranged over said tube and adapted to be de-
pressed by the wheels, and means at one end
of said tube for imparting the pressure of the
contents thereof to said contacts or ter mnmh
substantially as set forth.

9. A cirenit closer for rallway signals, hav-
ing in combination the electrice contacts or
tcrmmals, an elastic tube provided with an
elastic support and arranged lengthwise of
the rail so as to be complessed by “the press-
ure of the wheels, and means for imparting
the pressure of the contents of said tube to

sald contacts or terminals, substantially as
set forth.

10. A circuitcloser for railway signals, hav-
ing 1n combination the electric contacts or
terminals, a compressible chamber, a series

of plungers arranged to compress said cham- |

ber, an elastic strip by which said plungers
are flexibly supported and means for impart-

ing the pressure of the contents of said cham- |

40 ber to sald contacts or terminals, substan-

tially as set forth.
11. Acircuit closer for railway signals, hav-

ter mmal%, a fluld compressor having plunners
a housing or casing in which said Tluid ¢ com-
pressor is arlanged, an elastic cover for clos-
1ng satd housing or casing, and also constitut-
ing a support for said plungers, and means
for closing the contacts by the pressure from
saldd compressor, substantially as set forth.
12. Aecircuitcloser forrailway signals, hav-

| ing in combination the electric contacts or

terminals, an air compressor for effecting the
closure of said contacts, provided with a series

5C

of plungers having stems, a housing in which g3

sald compressor is incased provided with an
elastic cover through which said stems pro-
Ject, and nuts for securing said plungers an
cover together, substantially as set forth

13. A cireuit closer forrailwaysignals, hav-

| ing in combination the electric contacts or

terminals, an elastie tube open af one end, an
expansible bulb connected to the other end
of said tube and arranged to expand against
one of said contactsfor closing them together,
and a series of plungers arranged lengthwise
of said tube and having portions arranged
lengthwise of the line of travel of the tmm
subbmntmlly as set forth.

14. A circuit-closer having in combination
the electric contacts or terminals, a series of
independently depressible plungers arranged
to be depressed by an object moving length-
wise of the series, a deflectable portion ar-
ranged under and lengthwise of said series
and adapted to be impinged and deflected by
sald independently depressible plungers, and
means at one end of said depressible portion
for communicating the movement thereof to
sald contacts, substantially as set forth.

HENRY J. HHOVEY.

Witnesses:

I. A. IOPKINS,
EDNA I3, JOHNSON.
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