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. ShOWl]JO‘ my device as applied thereto.
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To all whom it may concern:

Be it known that I GEORGE R. BARTHOLO-= -

MEW, of Ridge, in the county of Bucks and

State of Peunsylva,ma, have invented a new

and Improved Pneumatlc Switch-Throwing

Mechanism, of which the following is a fnll "
clear, and exact descmptmn |

My Invention relates to an 1mproved mech-.

anism forthr owmwmﬂway switchesoperated

by compressed air and controlled by the en-

gineer from a moving locomotive.

It comprises, ﬁlst a pneumatic switch-

throwing meehamsm and second, means for
eonnectmﬂ' the same Wlth the movmﬂ' engine.
It also COBSIStS of certain 1mplovements

and novel features which will be hereinafter

described, and par thI.ﬂELl"ly pomted out 1n the |
appended claims.

Reference is to be had to the accompanying

drawings, forming a part of this Snemﬁeamon

in whlt.,h SImlla,r characters of 1eference llldl-‘

cate corresponding parts in all the views.
IFigure 1 is a side elevation of an engine,
Fig.
218 a dia,n"ram showing in plan the location
of the pa,rts for a side tmek Fig. 3 is a sec-
tional plan view through the pneumatic cyl-

o inder which controls the switch. Fig. 4 is a
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stantially on the line 4 4 in IFig. 5.

longitudinal sectional elevation through the
%o device which makes the connection between

the pneumatic eylinder and the engine sub-

a plan view of the same on Lhe line 5 5 of
Fig. 4. Tig. 6 is-a cross-sectional elevation
on the lme 6 6 of Fig. 4. Tig.7isa perspee-

- tive view of a sw1teh showmﬂ' the connection

of the pneumatic cyhndel and the ordinary
switch-stand. - Fig. 8 is a detail section show-
ing the relief- valve of the pneumatic cylin-
der and Fig. 9 is a detail plan showing the
manner of lockmw the switch- stand to pre-
vent 1ts aeoldental turning.

My device is intended to be operated by the__
engineer without stopping the engine and to

be const1 ucted so that he may throw a switeh
in any direction desired before coming to the
switch or after leaving the same, thus mak-
ing 1t entirely unnecessary for brakemen to
dlsmount from the train to throw the switch.

My device is divided into two parts—{first,
the switch-throwing mechanism, which com-

- prises, essentially, a pneumatic cylmder the

spective in Fig. 7.

Fig. 518 |

forced in either direction.

:pIStOIl of thh isconnected by suitable m'eéh—
‘anism to the switch-points and is operated by

compressed air, and, second, means mounted

partially upon the enfrme and partially at
suitable points along the track by which a

temporaly connectmn may be made between

| a pipe leading from these points to the pneu-
matic cylmder and the supply of compr essed

air carried upon the engine. |

- The pneumaftic smteh-thl owing meehan-
ism is shown sectionally in Fig. 3 and In per-
This meehamsm coms-
prises a eylmdel H, mounted adjacent to the
rails and provided with a piston H'. The rod
of this piston is connected to a bell-crank
lever 1, and this lever at -its opposite end is
conneetedto arod I', which extends across

| the track beneath the rails and is connected

to the movable switch-points. The rod I’

may be extended byond the track and con-

53

60

65

70

nected with a hand-operated switch-throwing -

__mecha,msm if desired. Sucha connection is

shown in Flﬂ‘ 7. Thismechanism may be con-
structed in the ordinary manner, but should
be arranged so that it may be eonneeted with
or disconnected from the rod I'.

- As shown in the drawings, this mechanism
consists of a hand-lever K and link K, piv-
oted thereto and connected at its 0pp0$1te end
to the rod I' by a pin £k, said pin being of such
anature that it may be easily removed Nor-
mally it is preferred that the hand operating-
lever. be disconnected from the rod. The
further extension of the rod I'is cornnected
to a crank upon the lower end of the vertical

rod N of the switch-stand, so that when the

switch 1s moved the rod N will be rotated in
the usual manner. This rod is provided at
its upper end with the usual target, which
indicates by ifs position the condltlon of the
switch. The construction of the eylmder is

| shown in détail in I‘lgs 3 and 3.

"An air-supply pipe is connected to each end
of the cylmder so that -the piston may be

pipe after leaving the cylmder is divided into
as many- bla,nehes as. necessary. As shown
in Figs. 2 and 3, this pipe at one end:of the
cy11nde1 is dwlded into three branches and
at the other end into two branches. These
branches each lead to a coupling device lo-

| cated at a suitable point along the track.

This air-supply
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Each of the branchesis provided with a checlk- |

valve L, which will permit the flow of air
through the pipe into the cylinder, but will
prevent air escaping from the eylinder.
These branches, which are lettered J J' J?,
&c., lead from the pneumatic eylinders to the
couplings 10 11 12, &e., located along the
main and side track at such points that the
switches may be opened or closed by -an en-
gine approaching or leaving the switch on
either the main orside track. The switeh P
may be closed—that is, set for a continuous
main line—Dby an engine approaching it upon

~the main line from either direction by con-

20

30

35

40

45

55

6o

nection with either the coupling 11 or 12 and
also by an engine which has run upon the
side track from the main line by connection
with the coupling 15, which is located in the
side track near its opposite end or at a suf-
ficient distance from the switeh P to accom-

modate a train between the coupling and

switeh.

The switeh P may be opened or set to con-
neet with the main line by an engine approach-
ing from the main line beyond the switch or
one approaching upon the side track by con-

nection with the couplings 10 or13. Similarly

the switeh I’ may be closed by connection
with the couplings 14, 17, and 19 and opened
by connection with the couplings 16 and 18.

1he direction of motion of the engine at the |

time when these couplings are designed to be
used to open or close the switches is indicated
by the arrow-head located adjacent to each
of the couplings. They are so placed that an

engine approachingaswitch may open or close

1t, as may be necessary, and so that the switeh
may be opened or closed after leaving the
same. Ifor each side track there is thus neec-
cssary a pneumatic eylinder controlling each

of theswitchesand couplingsarrangedin both.

the main line and side track. The main line
is indicated by the letter M in the drawings,
and the side track by S. 1In the drawings a
single side track only is shown:; but it is evi-
dent the device may be applied to as many
side tracks as necessary and also that the
operative lever I may be connected to both
switches of a cross-over, so as to throw them
both at once.

LThe cylinder His provided at each end with
a relief-valve i, This valve is shown in de-
tall in Fig. § and consists of a valve-hody 7/,
placed within an opening in the eylinder and
adapted to open inwardly. About the stem
of this valveis placed a spiral spring 73, which
normally acts upon the valve to open it. The
valve-body is also provided with a small lealk-
age-opening /i7; conneeting the interior of the
cylinder with the outer air. The spring 713 is
made of such strength that it will resist a
pressure slightly below the working pressure
in the eylinder to open the valve. The pres-
sure 1n the cylinder II is needed only for a

very short time while the switeh is being

thrown. Itisthen desirable thatthe air shall

escape very soon in order that the switch may |
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be thrown in the opposite direction without
too much delay. The small escape-orifice iv*

permits the air in the cylinder to escape un-

70

til 1t is reduced to a pressure slightly below -

the working pressure and so that the spring
I’ exerts a greater opening cffect upon the
valve than the closing effect caused by the
alr-pressure within the eylinder. Vhen this
pointisreached, the spring willopen the valve
and the air in the cylinder will be permitted
to rapidly escape.  This leaves the cylinder

1n position for operating in the opposite di-

rection in a very short time,

The pipes J, leading from the eylinder to
the various couplings, terminate in a short
section of hose E# which is connected to a
moving shoe K, forming one-half of the coup-
ling.  T'he coupling comprises the shoes K
and B and the mechanism directly connected
therewith. The shoe K is mounted within a
guide formed by the flanged plates I¥. "T'hesc
plates have a central slot at top and hottom
through which the stems of the shoes E and
B pass. To the stem I&' of the lower shoe is

fixed a staple or eye ¢’ or other suitable de-

vice, by which a spring ( may be connected
thereto. Thisspringis preferably a spirally-
colled spring and extends beneath the flanged
guide I, and is connected at one end to a
cross-bar g or other convenient deviee and
normally draws the shoe to one cend of the
flanged guides, the shoe occupying the posi-
tion shown in dotted lines in Ifig. 4 with one
end resting against the slight ledge f'. This
end of the guides is placed to face the diree-
tion from which the engine which is to op-
erate the device approaches. It is to be un-
derstood that one of these devices is to be
used only from one direction, and that the
couplings which are to be operated by the
engines approaching in opposite direetions
are reversed in position. The preferable lo-
cation of these couplingsis centrally between
the rails, although the device mizht be con-
structed so as to locate these couplings at onc
side of the rail, if desired.

The entrance end of the flanged guides is
slightly flared, as shown at I'?, so as to betier
insure the entrance of the shoe B, which is
mounted upon the engine. The lower shoce
K has projecting pins or lugs E? located upon
the end opposite the entrance end of the
flanged guides. The shoe B, which is mount-
c¢d upon the engine, has a eateh U', which is
made 1n the form of a bell-crank lever and is
pivoted to the shoe B by the outer end of one
branch of the lever.
pivot upon the shoe B and when not in use
will hang downward therefrom. The shoe D,
forming one-half the coupling proper, is
mounted upon the lower end of the hollow
piston-rod A® of the piston A’

1T'he piston A'is within a eylinder A, which
is mounted upon the lower side of some mem-
ber of the locomotive-framework. This pref-

erably, as shown in the drawings, is a huiler-
The eylinder A is rigidly sccured

beam A°.

This catceh i1s free to
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tothis beam and centr ally of the track. The

cylinder A is connected by means of a pipe

C with an air-reservoir D', mounted upon the

- engine. Interposed between the cylinder and

the alr-reservoir is a three-way valve C', hav-

| 1110 a lever connected to a link C%. The link

“is connected to a bell-crank lever (3, and
g1e bell-crank lever is operated by a rod CH,
7hich extends within the engine-cab conven-

Cient to the engineer. By opemtmn‘ this rod

- alir may be admltted to the cylinder A, so as

- to force downward the piston and with it the

- shoe B, so as to exhaust the air from the cyl-

inder A. The piston A'is normally held in &

- raised position by the spiral spring A4, lo-

cated within the ecylinder and sur roundmn'

the rod A-~.

The air-reservoir D’ is connected to the air-

pump D and is kept su pplied therefrom with

alr under pressure. This air-reservoir may
be the ordinary reservoir used for surplus air
and mounted upon the locomotive. Within
the lower end of the rod A® of the piston is
fixed a valve b, which is normally closed and
prevents the escape of air through the hollow
piston-rod. The stem of the v&lve extends

- slightly below the lower surface of the shoe

- I5 when the two shoes are not coupled. The

- Jower shoe is provided with a plate e, located

1n such a position as toengage the lower end

of the valve-stem d to raise._the valve when

the two shoes are coupled. This permits the
escape of air through the hollow piston-rod
A¢ and thus into the hollow stem E' of the
lower shoe and into the pipe leading to the
pneumatic cylinder II.

- When the engine is approachmﬂ' a smtch
whichitis desired to throw, the engineer will,
after reaching the required point, admit air
to the cylinder A. This will force the piston

“and the shoe B carried thereby down to such

~a point that it will engage the flaring end of
the flanged guides F. The points of the shoe

26
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at each end are sloped somewhat, so as to in-

sure greater certainty of entmnee within the
ﬂa,nn*ed guides. The shoe in entering the
flan ﬂ'ed ﬂmdes will en gage the upper bmface
of the shoe E.. The downwardlv-prmeetmw
catches b’ will pass along the side edges of
“the shoe E until they engage the pw]ectmﬂ'
pins E3, They will' then be thrown into the
position shown in Fig. 4, in which one leg of

the cateh 1s ver tical a,nd the other is horizon-

tal. The upper surface of the horizontalleg
bears against the under surface of the flange
K" and prevents it swinging farther. ThlS
will fock the two shoes towethm and cause the

- shoeEto travel with the bhoe B until the catch |

at the farther
At this point the flange

U’ passes beyond the notch f
, 00 ends of the guides.

is cut away so that it no longer forms a sup-

port for the upper side of the catch, and the
catch 1s free to swing and release the lower
shoe. When this is done, the shoe is then
drawn back to its normal po=;1t10n by the spi-
ral spring G. As the two shoes come in con-
tact the stem of the valve b engages the small

il

- for a time or not.

605,601 o | 3

'rmsed‘pla,te e upon the lower shoe, thus open-

ing the valve 6’ and permitting the air to flow
throu'ﬂ-‘h
Apackmo ring ¢, of rubber or suitable ma-

terial, is placed upon one or both of the shoes

surrounding the opening therein and thus
forming a tight joint to prevent undue escape
of the air. The lower or movable shoe E is

connected with the pipes leading to the pneu-

matic eylinder by a section of hose E* in or-

der that it may have the desired movement
without breaking connection.

At the entrance to the flanged guides a
plate F*, which extends back some distance,

18 provided to insure a better entrance of the

shoe B within the guides. It is of coursein-
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tended that the speed of the locomotive in

operating the switch shall be reduced to a
reasonable amount. When this is done, the
temporary connection lasting while the en-
gine is moving through the length of the
i anged guides W111 be sufﬁelent to fm nish all
the air. that 1s necessary for operating the

switch. A momentary connection only is
needed, as the switch being once thrown it is
immaterial whether the pressure is retained
In fact, it 1s preferable

that the pressure should be releasedina short
time.
My mechanism may be adapted f01 use in

connection with any kind of a railway,
although I have herein shown it only as ap-

plied to an ordinary steam-railway. It is

‘evident also that the parts may be located .

somewhat differently without changing the

principle of the invention, the central point

of which is the moving shoe forming one-half
of a coupling made from the engine while in
motion. The ¢ylinder A should be firmly

fixed to the framework of the engine, so that

it is not liable to be displaced when in use.

go

100
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To strengthen this, a rod a may be fastened .

to the 10“ er end of the cylinder and extend

forward and be connected to the pilot or any -

other suitable point. In connecting the

I1IC

switch-throwing mechanism to an ordmary |

switch-stand 1t is necessary that the switch-
stand should be constructed so that the cyl-
inder may be able to overcome resistance and

throw the switch, and yet it is desirable that

it should be provided with some means for
holding the switch against accidental dis-
placement. In Fig.9Ihaveshownone means

I '1.5

[20

by which such a result may be obtained. In

d

Cross - pin normally. rests.

this the central stem N of the switeh-stand

1s provided with a cross-pin N, and the stand
O within which 1t turns is provided upon its
upper end with notches O', within which the

serve to hold the rod N from turning, except
when a considerable effort is made. When
this oceurs, the stem will be turned, the pin
N’ riding over -the projections between the
notches. Thisfurnishessufficient resistance

to prevent accidental displacement of the
switeh and yet permits it to be turned When
the power is applied to the eylinder.

These mnotches

125
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The location of the various couplingsin the |

track 1s shown by the numbers 10 to 19, in-
clusive. The exact operation of all of these
has not been described in detail. Each of
these consists of mechanism illustrated in
Irigs. 4, 5, and 6. The direction in which they
are to be operatedis noted by the arrow-heads
placed adjacent thereto.

HHaving thus deseribed my invention, I
claim as new and desire to secure by Letters
Patent—

1. T'he combination with a pneumatic
switch-throwing mechanism, of a connecting
means between the same and a moving en-
gine, comprising a coupling in two halves
adapted to be temporarily connected while
the engine is moving, one half mounted on
theengine and having a valve normally closed
and the other half mounted along the track,
one of said halves having movement on its
support lengthwise the track, and means for
auntomatically opening said valve when the
two halves are connected, substantially as
described.

2. T'he combination with a pneumatic
swilch-throwing mechanism, of a connecting
means between the same and a moving en-
gine, comprising a coupling in two halves,
one half mounted on the engine and having
avalve normally closed, the other half mount-
ed along the track, means for controlling the
cngine-coupling to engage the track-coupling,
one of said halves having movement upon its
support lengthwise the traclk, and means for
automatically opening said valve when the
two halves are connected, substantially as
described.

. The combination with a pneumatic
switeh-throwing mechanism, of a connecting
means between the same and a moving en-
gine comprising a coupling in two halves,
one half mounted on the engine having a
valve normally closed and the other half
mounted along the track, one of said halves
having movement upon its support length-
wise the track, a lock upon the two halves of
the coupling adapted to hold them together
temporarily, and means for automatically
opening sald valve when the two halves are
connected, substantially as described.

4. The combination with a pneumatic

switch-throwing mechanism, of a connecting

55
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means between the same and a moving en-
gine, comprising a coupling in two halves,
one half mounted on the engine and having
a valve normally closed,the other half mount-
cd along the traclk, and means for projecting
the engine-coupling toengage the track-coup-
ling, one of the said couplings having move-
ment upon its support lengthwise the track,
a lock upon the two halves of the coupling
adapted to temporarily lock them together,
and nmeans for automatically opening the
valve when the two halves are connected,
substantially as deseribed.

[ -

5, I'he combination with a pneumatic

switch-throwing mechanism, of a coupling in |

two halves, one half conuneeted with a coni-
pressed-air supply upon the engine and the
otherwith a pneumaticswiteh-throwing mech-
anism, and means for automatically connect-
ing the two halves while the engine is pass-
ing, substantially as described.

6. The combination with a pneumatiq

switch-throwing mechanism of a connecting’a

coupling between the same and the engine
comprising two parts, one part mounted upon
the engine and one alongside the track, the
engine-coupling being movable to engage the
track-coupling and one part of the coupling
being movable upon a support along the track
when 1n contaet, substantially as deseribed.

7. The combination with a pnecumatic
switch-throwing mechanism, of a connect-
ing-coupling between the same and the en-
ogine, comprising two parts, one part mounted
upon the engine and one alongside the track,
the engine-coupling bheing movable to engage
the track-coupling, one part of the coupling
being movable upon a support along the track
when in contact with the track, and a valve
connected to the engine-coupling, and mecans
for opening said valve while the two parts of
the coupling are connected, substantially as
described.

3. 1The combination with a pneumaltie
switch-throwing mechanism, of & conncet-
ing means between the same and a moving
engine, comprising a coupling in two parts,
one part mounted upon the engine and the
other along the track, a valve in the engine-
coupling, normally closed and having a pro-
jecting opening-pin, a bar on the track-coup-
ling adapted to engage said pin when thetwo
parts of the coupling are connected,and means
for temporarily connecting the two parts of
the coupling as the engine passes, substan-
tially as deseribed.

9. The combination with a pneumatic
switch-throwing mechanism, of a conncet-
ing means between the same and a moving
engine, comprising a coupling in {wo parts,
one part mounted upon the engine and the
other alonyg the track, a valve in the engine-
coupling, normally closed and having a pro-
jecting opening-pin, a bar on the track-coup-
ling, adapted to engage said pin when the
two parts of the coupling are connected, lock-
ing projections upon the track-coupling, and
pivoted catches upon the engine-coupling,
adapted to temporarily lock the two together,
substantially as deseribed.

10. The combination with a pneumatic
switch-throwing mechanism, of a conncect-
ing means between the same and a moving
engine, comprising a coupling in two halves,
one half mounted on the engine and having
avalve normally closed, the other half mount-
ed along the track, one of said halves having
movement upon its support lengethwise the
track, locking projections upon the track-
coupling, and catches upon the engine-coup-
ling, adapted to temporarily lock the two to-
gether, substantially as deseribed.

ol
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11.

switch-throwing meehamsm of a connect-
Ing means between the sa,me and a moving

‘engine, comprising ‘a coupling- in two partq

one palt mounted upon the engine, and the
other along the track, a guide hﬂwnn" over-
hanging ﬂenwes for the track - eouphnﬂ' to

shde in, a Valve in the enﬂ'lne eeuphng, nor-
mally elosed and having a projecting open-

Ing-pin, a bar on the tr ack- coupling, adapted

to engage sald pin when the two parts are
conn eeted locking proj jections upon the track-

eouplm and pweted catches upon the'en-

gine- couphn , adapted toengage the guiding-

flanges to tempommly lock the two ton'ether

- subet&ntmlly as described.

20

12. The combination with a pneumatic

switch -throwing mechanism, of a flanged :
guide located lenﬂ'thmse the track, a shoe_

moveble therein and forming one part of the
coupling, a support for returnmﬂ' sald shoe

to its nmmal position, a shoe mounted upon
the engine and eonneeted to the air-supply.

~and f01m1n0' the other half of the coupling,

means for pro;]eetmﬂ' sald shoe to enter be- |

neath the flanges of the guide, and means for
locking the shees forming the coupling while

~in the n'ulde, 511bstant1elly as described.

30
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13. The combination with a pneumatic
switch - throwmﬂ' mechanism, of a flanged
cuide located lenn'thmse the track, a shee

_mov&ble therein and forming one palt of a

coupling, a spring for returmnﬂ' said shoe to

1ts normal position, a shoe monnted upon the

engine and connected to the air-supply and
formmﬂ' the otherhalf of the counling, a valve
in said latter half of the coupling which is
normally closed, a valve-opening pin adapted
to open the Valve when the two shoes form-

ing the coupling are locked together, and-
means for locking said shoes toe'ether while

in the flanged n*mde subetantmﬂy as de-
seribed.

14. The combination w1th a pneumatic
switeh - throwmw mechanism, of a flanged
oguide located lenﬂ'thmse the track, a ehoe

movable in said ﬂ"lllde and forming one part

of a coupling, a spring for 1eturn1nﬂ' said shoe
to its normal position, a shoe mounted upon

the engine and connected to the air-supply |
and forming the other half of the coupling, & |

The wmbmatlon with a pneumatw

neumatic piston mounted upon the erngine
. b

and carrying the shoe forming the engine-
coupling, said piston having a hollowrod and

a normally-closed valve in the same, and
means for locking the two couplmﬂ'—shees to-
gether and for opening said valve, substan-

-tlally as described.

15. Apneumatle smteh-opel atmﬂ* mechan-
1sSm, comprising an air-cylinder conneeted to

the switeh-points to operate them in either
direction, pipes connecting the same with

coupling members located along the track,
and a complementary coupling member
mounted upon the engine and adapted to be
momentarily connected with the fixed ecoup-

ling member at will, while the engine is in

motwn substantmlly as described.
16. A pneumatic switch-operating: mechan-

ism, comprising an air-cylinder connected to

the switeh.-points to operate them. in either

direction, a piston connecting the mechanism

with couplmﬂ* members located along the
track,a check-valve between the eylmder and
each of said coupling members, a releasing-
valve in said air-cylinder, set to open.at a
pressure below the kamn‘ pressure and fe

close by the working pressure, said valve hav-

ing a smallair-escape orleakage opening, and
means whereby the connection may be tems-
porarily made from an air-supply on the en-

gine to the pipes leading to the cylinder, sub-

stantmlly as described.
17. Acylinder for pneumatic smteh—thlow

ing mechanism, having a releasing-valve pro-

vided with a small 1eekage-hole, a spring act-
ing on the valve to open it and set to permit
closmﬂ' under working pressure,a check-valve
preventmﬂ' backflowin the supp]y -pipe, and
means for connecting the cylinder with an
air-supply, substantially as deseribed.

18. A _releasing-valve for pneumatic cylin-
ders, consisting of an inwardly-opening valve
havmcr a small leakage-orifice, and a spring
or 31m11a1 eonstantly acting means, acting
upon sald valve 1o open it When the mternal

Ppressureis reduced below a cer tam point, sub-

stentmlly as described.
GEORGE R. BARTHOLOMEW
Witnesses: | .

P

JOHN MCKNIGHT,
WILLIAM . MCKNIGHT.
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