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CEDAR FALLS

WILLIAM RAAB, OF

, IOWA, ASSIGNOR OF ONE-HALF TO

DANIEL WILD, OF SAME PLACE.

RAILWAY-SWITCH.

.%ijij’ECiFICATION forming part of Lett'ers,ZE’_a,te_nt No. 477,609, dated June 21,1892,
| | . - derial No, 393,632. I(]'}To model.) |

 Application filed May 21, 1891

o all whom it may concern: -
Be it known that I, WILLIAM RAAB, a citi-
zenof the United States,and aresidentof Cedar

Falls,in the county of Black Hawk and State of
lowa, have invented certain new and useful
Improvements in Railway-Switches ; and Ido

declare the following to be a full, clear, and
exact description of the invention, such as will

enable others skilled in the art to which it ap-
pertains to make and use the same, reference

being had to the accompanyin g drawings, and
to letters and figures of reference marked
thereon, which
tion. |

Figure 1is

elevation of one of the governors.
an enlarged sectional view, partly broken, of
Fig. 7 is a detail of the pump-operat-
Kig. 8 is a sectional view of the

Ing shoe.

switeh- post, showing the switch - operating

mechanism. Fig.9 is a similar view from the

side. Fig. 10 is a plan view of a modification
of Fig. 1. FRig. 11 15 a detail view of the hift-
ing device.. Fig. 12 is a top plan view of a
three-cylinder governor with regulatin g-pipes
Iigs. 13 and 14 are side-

connected thereto. .
and front views, respectively, in section, show-
ing arrangement of switch-posts for three
tracks. Fig. 15 is a plan view of signal-op-
erating mechanism. Fig. 16 is an enlarged
detail view of the target and switch-signal.
Fig. 17 is a side elevation of a modified form
of governor. Fig. 18 is an elevation of a
mouth-tube casing with side removed to show
the governor circulating-pipes. Figs. 19 and
20 are detail views,in section, showing differ-
ent forms of pressure-cylinders. TFigs. 21 and
22 aresectional details of thetime-valve. Fig.
25 18 a sectional detail of a small pump for
- Fig. 24 is a side elevation
of Fig. 12. o S

~This invention has relation to railway-
switching and switch-signaling where pneu-
matic pressure generated by the passage of

trains is used for effecting the operation of
the proper switches and signals. |

- The objectsof theinvention are, first, to pro-

form a part of this specifica-

aplanview. Fig.2isasectional
detail of one of the pumps. Fig.3 isa detail
‘top plan of one-half of the same. Fig. 4 is a.
‘detail of the pump-spring. Fig. 51s a side

finally,
| rangement of parts, as hereinatter fully speci-
Fig. 6 is | | | - |

represents the main track, 2 the
switeh, and 3 the side track. _
connected with the main-line track, 5 the gov-

to those shown and
patent, No. 454,767,

A curved spring-bar ¢ is secured or clamped
to the ties, projecting at its central portion

vide for the automatic operation of switches I

and switch-signals, and, second, the provision

of an automatic governor therefor to effect

their operation at and for the proper time.
With these objects in view the Invention

a manner as to furnish the required power by
the passage of trains; further, in the con-
struction and arrangement of governors con-
nected with said pumps and of time-valves in
connection therewith to govern their opera-

| tion; further, in the construction and opera-

tion of switch and signal mechanism con-
troiled by the governors and operated by the
pumps and the proper connections therefor;

further, in the time-valve devices connected

with said switch-signals and switches, and,

in the general construction and ar-

¥

ed.

erating mechanismn, and connections as appli-
cable where one side track is used in connec-
tion with the main line. In this figure, 1
16 main-line
4isthegovernor

ernor connected with the main-line switch,

‘and 6 the governor connected with the sida
track.

7 18 the switch-post. A A’ are the
pumps operating governor 4, B B’ similar
pumps for the governor 5, and C- ('’ the
pumps of governor 6. These pumps are
adapted to be operated by the passage of
the car-wheels, being of similar construetion
claimed by me in my
granted June 23, 1891.

sufficiently above the rail to be engaged and
depressed by a car-wheel. This baris of suf-
ficient length to receive the rear truck of a
car before the forward truck has left it, so
that but one action is given by the passage
of a car, or, rather, rendering its action con-
tinuous during the passage of a train. Un-

derneath this bar is a lever o/, connected to |
‘the pump, as illustrated in Fig. 2, so that
when said lever is depressed by the action of

the bar the pump is set into operation, as de-

In Fig. 1 of the accompanying drawings I
have shown the general location and arrange-
ment of pumps, switch-governors, switcéh-op-

55
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tailed in my patent above referred to.
pump-lever a’ is actuated by the springs '’
to return it to its normal position.

In order to aid the bellows b6 of the pump
and allow a quicker action thereof, springs
b’ are placed thereon, bearing against the
brass pressure-plate? thereof. Twoof these
springs are preferably ewployed, arran oged to
cross each other, as shown in Figs. 3 and 4,
and consisting each, preferably, of several
spring-wires placed closely _
nected at their ends. I prefer this form of
springs as having long life and durability.

I prefer to connect the bar a to the ties
as illustrated in Fig. 7,in which the endsare
held in the jaws ¢* in such a manner as to
allow an endwise movement of the bar un-
der pressure. - |
Conneected with the exhausts ¢ of each pair
of the pumpsisa pipe ¢/, commiunicating with
its respective governor, which may be at any
distance from said pumps. Oneof these gov-
ernors is clearly shown in Figs. 5 and 6, and
ic constructed as follows: Inclosed in a suit-
able box or casing are two cylinders D D',
preferably of glass, arranged on the two sides
of a center post D? and inclined toward each
other,as shown. These cylindersare open at
each end and at their lower ends have each an
exterior shoulder d’, by means of which they
are securely held in their seats on the bed-
plate of the closure or casing. The pipes c’
from the respective pumps A A’ communicate
each with the bottom of one of the cylinders
through the bed-plate, a check-valve d° being
provided opening into the eylinder and clos-
ing said pipes. In each of these cylinders is
a flexible air-tight gutta-percha or rubber bag
E, open at its lower end and either cemented
firmly to the inside of the cylinder or pro-
vided with an outwardly-turned flange ¢,

which is held or eclamped between the lower:
end of the cylinder and its seat,in which case |
it also serves as a packing to form an air-tight
joint. Resting on the upper closed ends of |
these bags E in each cylinder is a piston K
on a rod E?, which works or travels between
arooved guide-wheels E? carried by the cen-
terpost. 'These pistons are preferably of non-

coriosive metal and may be either hollow or
solid. I prefer to make the cylinders of glass,

as by so doing the bags therein may be read-
They are also

ily inspected from the outside.
not liable to burst under the pressure em-
ployed, and being smooth do not injure the
bags. As the cylinders are held in an in-

clined  position, as above stated, the piston-
rods are also inelined, meeting at their upper

ends. The said upper ends are each cut ob-

liquely at an angle &orresponding to the an-

ole of inclination of the opposite piston-rod,
so that when one is in raised position it passes
over and bears against the upper end of the
other and prevents it being raised. A set-
collar ¢? on each rod limits its downward move-
ment.

together and con- |}

The | car-wheels, sufficient air will be forced through

its respective pipe ¢/, communicating with the
cylinder D, to inflate the flexible bag, raising
the piston resting thereon and 1ts rod. This
will be done instantaneously,so that when the
pump A’ issetintooperation by the wheelsand
airis forced through its pipe to the eylinder D’
the piston in said ¢ylinder cannot be operated,
being held down by therod operated from cyl-
inder D, so that the air from both pumps is
forced into the pipec?, connecting the exhausts
of each pair of pumps, the operation of the

| pistons being the reverse if the train is pass-

ing in a direction to operate the pump A’
first. It will not be possible for air from one
pump to pass through into the other and
thenee to the wrong eylinder, inasmuch as be-

{ fore sufficient air can pass to the second pump

to fill it and effect the operation of the wrong

piston the first piston will be raised and the

other prevented fromoperation. However, as
a further security a lift-valve may be pro-
vided at the exhaust-outlet, which will not
open until the pressure in the pump has be-
come great enough to operate the piston in
the eylinder. The pipe ¢!, connecting the ex-
haust or outlet of the two pumps A A’, has
the branches ¢ ¢b, supported upon braces or
columns of thes frame. These branches ex-
tend one on each side and are provided each
with a valve I. Connected to each of these
valves is a lever I/, having at its opposite end
a fork £, which engages astud or pin 7 on the

7C

75

30
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95

100

piston-rod, so that as the piston-rods are

raised and lowered the corresponding valve
isopened or closed by the lever, or thereverse,
according as it is set. When either valve Is
opened, the air from pipe ¢* is allowed to pass
into a pipe G or G/, respectively connected to
the branches ¢® ¢% and is thence conducted to
the switeh or signal post 7.  Afterthe pumps
are stopped the valve ? is closed by the
pressure of the air in the cylinder. The air

therein then escapes into a pipe d*, a branch

of which communicates with each cylinder
and leads to a time-valve I3, suitably located,
as on the center post.
clearly in Figs. 21 and 22) consists of the shell
or casing ¢, into which lead the branches of
the pipe d*. 1In this shell is a core ¢* in the
surface of which is formed a groove ¢’ ex-
tending partially around its circumference,
having at one end a greater depth and grad-
ually narrowing and decreasing in gize until
it comes to a point at the opposite end. Con-
nected to this core is a pointer or hand ¢4,
which moves on a register-dial or numeriecal-

ly-marked plate G7, preferably on the center
The core is so arranged that the air

post.
from the eylinder entering this valve from the
pipe d' in order to escape must pass through
the tapered groove ¢ and this groove is so
arranged that the size of that portion thereof

which forms the communication between the

inlet and outlet of the valve will depend upon
the position which the hand occupies uponthe

If pump A be first set in opemtion by the | dial,so that said hand may be set at any prede-

This valve (shown

105
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terminedtime, uponwhich willdepend thetime | frame of the post.
- occupied by theair in escaping from the eylin-.

der, accordingasa larger or smaller openingis

afforded for its passage through the valve, so
that by setting the hand at any figure repre-

senting a given time a corresponding time

will be oceupied by the air in escaping from
‘the cylinder or the bag therein. As long as.

the bag remains full of air, the piston-rod
will remain in its raised position, holding the

valve I open; but as soon as the air therein

becomes exhausted the piston will fall by its

- Own weight, thereby closing said valve. As

20

‘the gage set at the same point.

the amount of air in the cylinder or bag is:
‘the same at eachoperation, the time occupied
by its escape and the length of time the valve

remains open will be always the same with
The core fits
closely in the shell or casing ¢, so that no es-

cape of air is possible except through the out-

let. As the piston falls in the cylinder the

- bag folds into place beneath it ready to be

expanded when pressure is again generated

by the pumps. The guide-rollers carried by

the center post hold the piston-rod steady to

~1ts movement. The top of said post 1s also

35

40

45

~grooved to act as a further gunide therefor.

If desired, the pipe ¢, instead of connecting

- the two pumps, may lead directly from each
pump into the conducting-pipe G or &, as

shown in Fig. 17. As before stated, these
pipes G G’ lead to the switch and signal op-
erating mechanism in the post 7, as shown in
Ifig. 1. In this figure the governors 5 and 6
(similar in construction to the governor 4,
above described) are shown as having only

one pipe leading to the switch-post, as will be

hereinafter more fully desecribed. o

The switching and signaling is effected in
the manner and by the mechanism now to
be deseribed, said mechanism ‘being clearly

shown in Figs. 8§ and 9.

In the post 7 are two cylinders H H’, of
similar construction to those described in con-
nection with- the governors, but which are
placed in an upright or vertical position.

~Each eylinder has therein a flexible bag, also

~similar to those used in the governors. Com-

.50

55

municating with these eylindersare the pipes

from the various governors or pressure-sup-
plies, as more fully hereinafter specified, each
pipe having a check-valve % opening into the
cylinder. II* and I® represent the pistons of
the respective cylinders, and H* and H5 their
respective rods, which are supported and

~travel in guides in cross-pieces A’ of the post-

6o

frame, their upward and downward move-

ments being limited, respectively, by the stop

or set collars £° and A% thereon. The upper

portion of each rod H*and HOcarriesa wedge

device or cam I on its inner face, said rods
also having the guide-rollers I’, which travel
on vertieal tracks I® on the post-frame in or-

der to steady their stroke. _
J is a vertical bar or lever arranged cen-

~trally of the two cylinders and pivoted at its

Intermediate portion to a cross-piece of the

Ing on either side, behind which is placed the

the catch J8

nected to the switech-bar J’. This bar or le.

ver J. carries a grooved wheel or roller J?,
and when either of the piston-rods is raised
by the expansion or inflation of its flexible
bag the cam or wedge I carried by that rod
Wwill be forced into contact with said wheel
J% thereby forcing said lever out of its verti-

cal position toward the opposite side and by

proper switch-
‘When the piston-rod has

and the switching iseffected, a suitable catch-

lever device J?, Fig. 11, engages a tooth on g

3

of its upward movement

At its lower end it is con-

75

‘means of its connection with the switeh-bar
J’ move said bar to effect the
ing of the tracks.
reached the limit

30

catch-bar J* on the lever J to hold the lever

and switeh in position, where it will remain.
antil the next operation of either piston.

When either piston is again operated and the
rod begins its upward stroke, a lifting device

J? carried by the wedge, comes in contact with
sald catch-bar, raises it, and releases said

catch-lever, allowing the switch-lever J to be

again operated by the cam or wedge, the
catch again locking it. When the piston-rod.

falls, the lifting device, which may be of

ure, will pass by the catch-lever without re-

leasing it. T'o more fully deseribe this oper-

ation, it may be stated that the lifting device

7° PoOssesses sutficient rigidity to raise the
cateh-lever J3 by which operation it will be
compressed so as to pass said lever as it is

g0

spring characteror loose under upward press-

95

100

forced upwardly by the movement of the pis-.
ton-rod, permitting said lever to assuime & po-

sition where it will

completed. As above stated, when the pis-
ton-rod falls said lifting device is sufficiently

again engage the bar J¢
when the operation of the lever J has been

105

loose under upward pressure thereon to pass

either cam or wedge is raised and the lever J

I8 in its extreme side position it will be im-

possible for the piston in the other cylinder

| to be operated, as the wheel J? is held against
the wedgeor camon its piston-rod su fficiently

to prevent it from being raised. Therefore.

but one piston can be operated at a time, so
that if one piston has been operated by the
bassage of a train over one governor and the
track is set therefor a train passing over one
of the other governors cannot throw back
the switch until the expiration of the time to

which the time-valve is setf.

K represents the signal mechanism of the

switch-post, | | |
lcisthe usual stationary glass-covered open-

lamp %', also stationary.

(I specify “red” and “blue,” as they are the

usual colors employed,) arranged on each side )

and adapted to move between the lamp and

opening k. Thered glass is normally exposed

at the opening. When, however, either pis-

ton is operated and the corresponding switeh
set, a lifting device I, carried by the cam or

It will be seen that when.

110

115

120

125

K’ is the red- glass, and K2 the blue glﬂ.SS;

130




10

20

30

35

40

“yalve. Thepipel2 may be connected with the
supply-pipe of each cylinder and the valve-
lever | be so arranged as to be engaged by the
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6o

4

wedge of the piston-rod, engages the frame
K3 and raises it to bring the blue glass before
the openings, thus giving notice that the

switel is all right to the engineer and train-
men.

of sight.

I, is the target carried by the upper end of-
the lever J above the glasses and bearing,
near each edge, the respective |
numbers of the track. When the piston in;
cylinder H is operated.and the lever J moved
to effect the switching, the target will be pro-.
truded from the opposite side of the post,
showing that the track operated by that cyl-
inder is safe, said target being thrown out-on:
the other side when the piston in eylinder H’
is operated. The opposite sides or fans of the
target may be painted in different colors to
be more readily distinguished in addition to-
bearing the number of the track which they.

preferably

show to be safe. An escape-pipe A° commu-

nicates with each cylinder in the same man-
ner as the pipe d%, described in connection
with the cylinders of the governors, and i1s.
provided with a similar time gage and regis--
ter k!, by means of which the time required |
for the escape of the air from the cylinders.
may be governed, thereby determining the
length of time the piston is elevated and the
blue glass or light and target exposed. When
the flexible bag in either.cylinder is fully in-.
flated and the piston-rod has reached the limit.
of its upward movement, the set or stop collar

7.2 thereon engages a lever [, as shown in Kigs.
3,183, and 14, which is connectecl to a safety or
escapevalvel’ in a pipel?, which communiecates

with the air-supply pipe.of thecylinder. The

check-valve of the cylinder being closed.by
the pressure of the air therein, the air from
the pumps will then escape from the pipe and

collar of either rod, rendering but one valve
necessary.
oxhausted through the time-valve and the
piston falls, the escape-valve will be closed
by its own weight. o |
The general operation of the mechanism
shown in Fig. 1 will now be described.

The air-conducting pipe G from governor 4

of the main track communtcates with the cyl-
inder H in the post, as does alsopipe G°from

the governor 6 of the main-track switch. Pipe
G’ from governor 4 communicates with cyl-
inder [’ of the post, as does also pipe G*
from governor 5 of the side-track switeh., If.
a train comes in on track No. 2, the first

wheels of the engine strike the pump B of its
covernor 5, inflating the bag in cylinder D,
raising its piston and rod, and opening the
valve in the pipe ¢, allowing the air to pass
through pipe G* to the switch-post into cyl-
inder H’. The piston in said cylinder 1s
raised, throwing the lever J to one side,

When the piston falls, the frame K°
will also fall, bringing the red glass again be-
fore the openings /, the blue glass falling out
| the train strikes the pump B’ no action in
said eylinder will be possible. Likewise a

When the air in the cylinder is

477,609

—_

above described, which by means of its con-
nection to the switch-bar throws track No. 1
to track No. 2, exposing the proper signal to
show the trainmen that the track issafe. The
piston-rod of the cylinder D being raised in-
stantly by the pump B will hold down the
rod of the piston in eylinder D’, so that when

train coming in on track No. 3 will strike the

pump C of governor 6, sending the air through

its pipe G® to the cylinder II of the switch-
post, raising its piston and throwing the le-

ver J to theopposite side, switching track No.

1to No. 3, and exposing the proper signal. As
the train from either track passes out on the
main line the first wheels of the engine will
strike the pump A’ of governor 4, opening
the valve and forcing the air to cylinder I’

to c¢lose the track on No. 2 behind the train.

A train coming in on the main line and or-

dered ontotrack No. 2 orNo. 3 isstopped a mo-

ment before reaching governor 4, and one of
the trainmen or employés steps.on the curved

rail or shoe ¢ of one of the pumps A A'—on

A’if track No. 2 is to be taken, and on A if the
train is to go onto track No. 3. Dy this sufii-
cient pressure will be generated in the cylin-
der connected with the pump stepped upon
to open its respective valve, so that when the
train reaches the pumps the pressure gen-
erated by both will pass through the pipe G
or G’,as the.case may be, to the cylinder H or
H’ to make the proper switeh and expose the
signals to notify the trainmen that the track 1s
open. As but.one of the pistons in the gov-

70

75

80

go

95

100

ernor and switch can be raised at once, it will -

be seenthat a second operation isnot possible
until the timeset by the gages has expired and
the pistons raised by the first operation have
fallen. The signals will then be withdrawn
and notice thereby given that the first train
is safe and the tracksclear. Sufficient press-
ure cannot be generated by stepping upon
the shoe a to operate the switch, but only
enough to open the valves in the pipes con-

105

ITO

nected to the governor. A trainruanningfrom

track No. 1 onto either No. 2 or No. 3 reach-
ing the first pump B’ or C’ of the respective
cgovernors will operate it to open the valve
operated by the piston actuated by said pump,

1 allowing the air to escape, there being no

pipe connection therewith to the switch-post.
If, however, it is desired to always leave the
main line open behind the train, a pipe G°

(shown in dotted lines, Fig. 1) may be con-

nected with the said valve or governor 6, run-
ning to cylinder I1’, so that when the train

115

120

[25

reaches the pump C’ it will operate to throw

the switeh baclk to track No, 2, the tiine-gages
being previously set to allow this operation.
No such connection will be nceded with gov-
ernor 5, as the track is already open.

In Figs. 13 and 14 1 have shown a switch-
post adapted for use with a main track and
two side tracks, an additional eylinder H° be-

as | ing provided at the center in front of cylin-

130
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~tion carries a second wheel J° in front of the
~ wheel J?, operated by the wedges or cams of

1o

t5

20

-~ all similar to the devices described in con-
nection with the twotrack-posts. P ropercom-.
muniecation with each cylinder is made from

30
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by this movement and
at the top of thepost, bearingits proper num-

the base of the stand, a collar
formed thereon, which by its en gagement with

the piston-rods H*and 115, This wheel J° is op-
erated by a double wedge or cam device M-,

- carried by the piston-rod M’, operated by the.
- piston M in the

cylinder HS said cams or
wedges engaging the opposite sides of said
wheel J®

lever J is universally pivoted or hung, sothat
when said wheel J° is engaged by the cam it
operates the switch-bar to effect the switch-
ing for the middle track, The leverisraised
protrudes the target

ber or color for its track at such portion. To

provide for this vertical movement, the lever

J has a vertical play on its pivof.. The Iift-

ing device for the glasses, the locking-cateh,.

and the connection withi the safety-valve are

the respective governors, asabove deseribed.

In this construction when the piston in eyl--
inder Hf is operated, shonld the lever J be

at 1ts extreme side

operation from the ¢
action of the double
will release the lock

position from a previous
ylinders I or H’, the first
cam or wedge device M’
and bring said lever to
a vertical position. In this position it is
clamped between the two wedges or cams,
and consequently, being incapable of a lat.
eral movement, is raised thereby, carrying
with it the cateh J* and raising or tilting the
lever J°.  Thelever J will be retained in this
raised position until the piston in the cylinder

H® falls, carrying with it the cams or wedges.
position is not

The lever J when in such

locked by the catch-lever J3, (which is simply

- lifted thereby,) but is retained by the press-

ure on the piston until the expiration of the
time to which the escape-valve is set. In or-
der to prevent the lever J from dragging on

a support on the frame or, as shown, with the
pivot will prevent said lever from dropping

to such an extent as to contact with the base.

A-vertical movement will not be given said
. pistons in
either of the cylinders H or H’ for the reason

lever J by the elevation of the

thattheinelined faces of theircams or wedges

I, which contact with the grooved wheel J2,

cannot exert any lifting force thereon, their
action being in a lateral direction only. -
In Fig. 10 T have shown an arrangement

~similar to that shown in Kig. 1, with the ex-

60

ception of the governors 5and 6. _
ernors are constructed with only one valve F
in connection therewith, arranged in each-to
be operated by the action of pum

respectively, and cylinders D’.  This valve
1s arranged in a branch of the pipe ¢, con-
necting the two pumps, so that when it is
opened the air will escape without passing to
the switch-post. By this arrangement a train

when said piston-rod is raised. The.

J® may be

These gov--

. ‘mechanism for the respective tracks.
ps B and ¢/,

The lever Jin this construe- | runnin gonthemaintrack aheadontrack No. 2

or No.3 reaching thefirst pumpof the governor

will not-operate the switch behind it, as the

piston connected with the cylinder of the
bump b or C cannot be operated after the

train strikes the first pu mp. Trains running

in on either of these tracks to the main line

‘will operate the pump B or C, forcing the air
directly to the proper switch-operating mech-

anism and raising the piston of the eylinder

D not to open a valve, but to prevent the pis-

ton of the ecylinder D’ being raised to open
the valve F. The action of governor 4 is the

70
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same as specified in the description of Fig.1.

“Insteadof raising the blue glasses by the lift-

ing devices shown in Figs. 8, 9, 13, and 14 to
show at the openings in the switch-post when

the track is open, these glasses may be con-

uected to or carried by the lever J in such a

manner as to be properly exposed when.said
lever is moved to operate either switch, as
shown in Fig. 16. In this construction the
red glasses normally exposed a*the openings

are moved out of sight by the lifters actuated
by the piston-rods and the blue ¢lasses moved
by the lever to take their places. When the
Ppiston-rod falls, the blue glasses fall back and
‘the red lower into view.
to operate from any cause, the red or danger
signal only will be exposed. - .

I have hitherto described the governors as

If the switch fails

having but two eylinders: but it will be urn-
derstood that any number may be employed,

arranged in circular form around the center

post and inclined toward the center, so that

per ends, each of which is obliquely beveled
to correspond with the angle of inclination of

raised it will bear against and prevent the

90

1CO

‘the piston-rods all come together at, their u p-

105
the rods, so that when any one of the rods is I

~others from operating, as already described..

In Figs. 12 and 24 T have shown agovernor. -

‘havingthreecylindersandincon nectionthere-
‘with, Ifig. 18, mechanism for elosing the valves -_

in their respective pipesleading to the switch-
operating mechanism. This is designed-for
use where there are from two to four tracks
or more to be switched into and out of one

‘main track, one eylinder being provided for

each track and obviates the necessity of stop-
ping the train to effect the proper change

‘1n the governor-valves, an arrangement for:
| three tracks being shown in. the figure. In

these figures (12 and 24) are the three cylin-
ders O O’ 0% having, respectively, the pis-

ton-rods P, P’, and P Q is the pipe con-
necting and receiving air from the pumps,

and o, o', and ¢% pipes communicating there-

‘with, and to which are connected the pipes p,

p’, and p?* leading to the switch-operating

and ¢?® are the respective valves in the. pipes
0,0",and o*and areopened and closed, respect-
ively, by the operation of the piston-rods P,

P’ and P? in the same manner as - described
‘inconnection with thetwo-cylinder TOVErmaors.

R, KFig. 18, represents the device for foreing

ITO
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air to the various eylinders in order thatany
one of the piston-rods may be operated to

open the valve which it operates and at the

5

10

- 20

30-

same time lock the others. This device con-
sists of a suitable casing having the mouth-

communicating each with the bottom of one
of the cylinders of the governor. This may

tubes r " 72 to which are connected pipes

be located at any point and is under the con-

trol of the switechman or employé.

The

mouth-tubes may each bear a number desig-.
nating the track which is controlled by its
operation. By blowing in any one of these
tubes sufficient air will be forced through the.
pipe connected therewith and commu nicating
with one of the eylinders to raise the piston

and open the valve operated thereby.

"These

rods are only sufficiently heavy to open the:
valve (three-quarters of a pound being sufii-

cientinsomeinstances)and butasmall amount
of airis required to operate them; or instead
of the mouth-piece a small bellows or other
suitable pump R/, Fig. 23, may be connected

to the pipes for this purpose. Sappose it is.

desired that a train coming in.on the main

track shall take track No. 1, the properswitch-.
ing for which is effected by the switch mech--
anism operated by pressure through the pipe

14

The switchman or operator applies the

mouth or the pump to the mouth-tube 7', lead-

ing to the cylinder O’, which will raise the

leading into pipe p’, and at the same

piston in said eylinder, opening the valve.
time

~ hiolding down the other rods and keeping all

35

the other valves closed. When the train

reaches the pump, the pressure generated

thereby will be forced through the pipe p’ to
effect the proper switching.

Likewise by ap--

plying the pump to the mouth-tube 7" or 7 a

40

- ive track.

45
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similar.operation is performed for its respect-

a time-valve to regulate its operation, as de-

This style.of governor may have:

seribed in connection with the two eylinder-

2oVernors.
In Fig. 15

I have shown an arrangement of
the pumps and governors for asysten of sig-

nals to give notice of the approach of atrain..

10 and 11 represent two governors located at

a suitable distance from .each other and hav-:
ing the pumps S 8" and T T/, respectively,:

connected therewith.
ing the two pumps of each governor.

‘signal-postlocated between the twogovernors,

T*is the pipe connect-:
12 isa

and 13 and 14 signal-posts, respectively, in:

advance of each governor.

U and U’ are-

pipes leading from the respective governors:
to the central post 12 and communicating
with the pipe T2 by valves uw u’, operated by -
the piston and rods of the cylinders D". V.
and V' are pipes leading from the governor.
to the respective advance posts 13 and 14°
and communicating with the pipe T* by.
means of the valves v v, operated by the pis-.

ton and rods of the cylinder D.

The signal

mechanism at the posts may be ot any con-
struction capable of being operated by air-.

pressure, such as that deseribed in connec-

[

tion with the switch-operating mechanism.

The valves w ' and v v" are normally lett

open. A train approaching governor 10,
striking the pump S, will raise the piston in the
cylinder D, closing the valve v in the pipe V,
and at the same time holding down the rod of
cylinder D’ and the valve w open, so that the
air-pressure generated by the pump will be
forced ahead through pipe U to the post 12
to display the signal denoting the approach
of the train. When the train has passed the
sienal and reached the pump T, the valve v’
will be closed by its operation, the valve v’
held open, and the pressure forced ahead
through pipe V’ to post 14 to display the sig-
nal there. If a train comes in the opposite
direction, the operation is the same, forcing
the pressure to the micddle post and then to
the advance post 13. In either case all valves
are closed to prevent the signals being dis-
plaved behind the train and the pressure
forced ahead to operate the signals in ad-
vance. The same arrangement is applicable
to switches in place of the signal-posts. When
there is only a middle signal 12 to be oper-
ated, as at a crossing, to give notice of the
approach of a train from either direction, the
pipes V V’ are dispensed with and the valves
v v’ arranged so that when open they will al-
low the air to escape. The time-valves may
be set to insure the display of the signals the
proper length of time, and by varying the
distance at which the governors are located
from the crossing they may be displayed when
the train is at any distance.

Tigs. 19 and 20 represent different forms of
eylinders which may be employed. Iig. 1Y
shows the form already desecribed. Fig. 20
shows the eylinder made in two sections—an
upperandalower—secured togetherby flanges
and bolts therethrough.
one-half the length of the eylinder and is se-
cured between the two flanges. When in-
flated it occupies the upper half or section
and when at rest falls down into the lower
section. | |

The apparatus herein described may be
successfully employed in vards where a large
number of tracks are used. It isevidentthat
these governors may be of any size and may

be operated by hydraulic as well as by pneu-
matic pressure and that they may be used in
| connection with other mechanism for which

a governor is necessary. It is also evident
that the arrangement and construciion de-
seribed may be slightly varied in details with-
out departing from the spirit and scope of the
invention; but, | | |
Having described my invention, what 1
claim, and desire to seeure by Letters Patent,
18— -
- 1. The switch-operating mechanism actu-
ated by pressure generated by the passage ot
the train, and time-controlled governors be-

tween the generators and the switch-operat-

ing mechanism, substantially as specified..
9. The combination, with the pneumati-
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cally-operated switeh and signal mechanism, |

of the train-actuated pumps and the time-
controlled governovs in connection with said
bumps, substantially as speecified. -
9. The governor having the flexible ex-
pansible bags, the pistons operated thereby,
and means for preventing more than one pis-
ton from being operated at a time, substan-
tially as specified. . -
. The governor having the cylinders, the
pressure-supply eonneected th erewith, the pis-

the outlet to said cylinders for controlling
the operation of said pistons, each piston
when operated effecting a lock to prevent the
operation of a second piston, substantially as

0. The governor having the cylinders, the
pressure-supply pipes eommunicating there-
with, the valves therefor, the pistons operat-
Ing in said eylinders, and the time-valve con-
nected therewith, and means for preventing
more than one of said pistons from being op-
erated at once, substantially as specified.

6. The. governor having the cylinders, the
flexible bags therein, the pistons operated
thereby, and the time-valve, and means for
preventing more than one of said pistensfrom
}361111 g operated at once, substantially as speci-
led. | | |

nected thereto, and means for preventing

more than one of said pistons from being op-
erated at once, substantially as speeified. -
- 8. The governor having the inelined eylin-
ders, the pistons operating therein; and the
~ piston-rods having the obliquely-beveled up-

- ber ends, substantially as specified.

40
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- piston-rods having the meeting beveled upper
50
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J. The governor having the inclined cylin-
ders,the flexible bags therein, the pistons op-
crated bysaid bags,the piston-rodssoarran oed
that but one can be operated at the same time,
and the time-valve, substantially as specified.

10. The governor having the inclined eylin-

ders, the pressure-pipes communicating there-

with, the valves therefor, the flexible bags

therein, the pistons operated by said bags, the

ends, the pressure-outlets, and the time valve
and register connected with said outlets, sub-
stantially as specified. =~
11. The combination, with the pressure-sup-
ply, the conducting-pipes connected there-
with,and the valves in said pipes, of the gOV-

ernor adapted to operate said valves, and
- Ineans operated by said governor,whereby but

one valve can be opened at once, substantially

as specified. . -~ '
12. "The combination, with the pumps, the

pipes connected therewith, and the valves in

| said-pipes,_'of the governor having the press-

ure-actuated pistons and the piston-rods op-

~erated thereby and adapted to operate said

65

valves, and means for

S w

a time-valve in

7. The governor having the cylinders, the
- pistons operating therein, the piston-rods con-

preventing more than |

one of said rods from being operated at the

same time, substantially as specifiad.

13. The combination, with the pumps, the
pipes connected therewith, and the valves in
sald pipes, of the governor having the press-
‘ure-actuated pistons, the piston-rods con-
nected therewith and opening and closing:

said valves, means for preventing imore than

one of said rods from being opérated at the’
same time, and a titme-valve for governing the
length of the operation of said rods, substan-
tially as specified. o I -

1+. "T'he switch-operating mechanism
Ing the pressure-operated pistons, the rods

connected therewith, and the wedge or cam

hav-

o
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device ecarried by said rods, said wedges or

arms being so arranged that but one piston

can Dbe operated at once, substantially as
‘Specified. - S
- 15.-The combination, with the switch-bar:
and the lever connected therewith, of the pis-
‘ton-actuated rods, and means carried by said
‘rods for operating said lever, and devices on’
‘sald rods, whereby but one piston can be op-:
erated at once, substantially as specified.
- 16. The combination, with the switch-bar
and the lever connected therewith, of the pis-

ton-actuated rods, means carried by said rods

for operating said lever, and means for pre-
| venting more than one rod being operated at
‘a time, substantially as specified. =~ =
- 17 The combination, with the switch-bar

95

and the lever connected therewith, of the pis-

ton-actuated rods, the wedge or cam devices’ |
- IQCJ
‘and- the catch and- cateh-releasi ng devices,:
substantially as specified. =~ =~ - ¢
~ 18. The combination, with the switch-bar
and the lever connected therewith, of the pis-
‘ton-actuated rods, the wedge or cam devices:

carried by said rods and operating said lever,

705

carried by said rods and operating said lever, -

the cateh and catch-releasing devices, and the

oscape time-valve, substantially as specified.

- 19. The combination, with the switch-bar
and the switch-lever connected therewith, of
the lever-operating mechanism comprising-
the cylinders, the pipes communicating there-
with, the flexible bags therein, the pistons op-
erated by said bags, the piston-rods, the wedge
orcamdevices carried thereby,the time-valve,
and the escape-valve, substantially as speci-

fied. - |
20. In a switch and signal apparatus, the

combination, with the piston-rods and the
cam or wedge devices carried thereby, of a

lever connected to the switch-bar and oper-
ated by the movement of said piston-rods, and

ITO
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thereby operating signal devices, said lever

and camn mechanism being so arranged that

but one piston can be operated at the same

time, and time-valves for governing the

length of each operation, substantially as

specified. -
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-~ 21. In a switch a,ndi"sigiial apparatus, the

combination; with the piston-actuated rods
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and the switch-lever operated thereby, ot the
reciprocating glass-carrying frame -act nated

by said rods, and means whereby but one of
said rods can be operated at once, substan-
tially as specified. | |

22. In a switeh and signal apparatus, the

combination, with the piston-actuated rods-

and the switch-lever operated thereby, of the

reciprocating glass-carrying frame operated.
by said rods, and the targets operated by said
Jever, the piston-cylinders, the time-gage, and |
the escape- valve operated by said piston-

rods, substantially as specified.

23. The combination, with the piston-actu- .,

ated rods and the switeh-lever operated

thereby, of the reciprocating glass-carrying
frame operated by said rods, the targets op--
erated by said lever, the piston - eylinders
having time-valve-controlled outlets and es-.
cape-valve mechanism operated by said pis-

ton-rods, substantially as spectfied.
924, The combination, with the pumps, the

condueting-pipes having the valves therein,
and the governors arranged to operate said
valves, said governors having means operated
thereby, whereby but one valve can be opened |
“at the same time, of the signals operated by
pressure from said pumps in advance of the
train, regulated by 'said governors, substan-

tially as specified.

- 25. In a switchand signal operating device, -
the combination, with the piston-cylinders

having pressure-outlets, of the pumps, the

valved conducting-pipes leading therefrom, |
switch-operating mechanism connected with
said pumps,and the governors arranged to con--
trol the admission of pressure through said:

pipes, and automatically-operated means

whereby but one valve and one switch can be |

operated at once, substantially as specified.

"96. The combination, with the cylinders, .
the pressure-supply pipes, and the valves:
therefor and the flexible bags therein, of the.

time-valve having the pipes communicating

with said cylinders, and means whereby .

the piston in any cylinder cannot be operated

477,609

until the expiration of the time set by said

valve, sabstantially as specified.

97. Theeombination,with the pumpsand the
pipes connected thereto and communicating
with switch and signal operating mechanism,
of the governors adapted to operate valves
in said pipes, said governors comprising a se-
ries of pressure-actuated pistons so arranged
that but one piston can be operated at the
same time, and means for controlling the oper-
ation of the governors, substantially as speci-
fied. B

98, Thecombination, withthe pumpsandthe
pipes connected thereto and communicating
with switch and signal operating mechanism,
of the governors adapted to operate valves in
said pipes, and pipes leading from said pumps
to the operating mechanism of said governors,
and means for preventing said governor from
operating more than one valve at a.time, sub-
stantially as specified.

29. The herein-described apparatus for.op-
erating switch and signals by pressure gen-
erated by the passage-of the train, comprising

aseriesof pumps operated by the train, pipes

leading from said pumps fo governors au-
tomatically operated by the pressure, valved
pipesleading from said governorstotheswiteh
and signal operating mechanism, i1neans
whereby said governors are prevented from
operating more than one valve at a time, and

time-valves for governing the length of each

operation, substantially as specified.
30. The combination, with the piston:cyl-
inders and the pistons therein, of the piston-

rods counnected to said cylinders and so ar-

ranged that the upward movement of any rod
will hold down and prevent all the other rods
in the series from being operated, substan-
tially as specified. E
In testimony whereof I affix my signatarein
presence of two witnesses. |
| | WILLIAM RAAD.
Witnesses: - -
DANL. WILD,
J. G. SEDGWICK.
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