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UNITED STATES

PaTENT OFFICE.

FRANK L. DODGSON, OF ROCHESTER, NEW YORK, ASSIGNOR TO TIHE
PNEUMATIC RAILWAY SIGNAL COMPANY, OF SAME PLACE.

RAILWAY SIGNAL AND SWITCH APPARATUS.
SPECIFICATION forming part of Letters Patent No. 647,482, dated April 17, 1900.
Application filed November 14,1898, Serial No. 696,431, (No model) - :

To all whoin it may concermn:

Be it known that I, FRANK L. DODGSON; a
citizen of the United States, and a resident of
Rochester; in the county of Monroe and State
of New York, have invented certain new and
useful Improvements in Railway Signal and
Switech Apparatus, of which the following is
a specification. )

This invention relates toa combined switch
and signal system for railways involving
means for return signaling to the operating-
station, showing when the signals and the
switches are set to certain positions; also,
means for locking the partsin order to secure
the occurrence of the proper series of opera-
tions, involving certain preliminary lockings,
which are prerequisite to the operation of an
interlocking mechanism; also, novel devices
and featuresof construction in both the switeh
and signal mechanisms; also, pneumatic de-
vices for performing many of the operations
oceurring in the system. )

The object of my invention is to provide
an efficientswitch mechanism and semaphore
mechanism which may be employed either
separately or in combination, in which low
pneumatic pressure may be employed for op-
erating the mechanisms, and which may be
employed for action at considerable distances
from the source of pressure.

My invention counsists in the devices and
combinations hereinafter deseribed . and
claimed. v

In the drawings, Figure 1 is a side eleva-
tion of a signal-post, showing thesemaphore
in two positions, together with the valves
upon said post. Fig. 2 is a front elevation
of the same devices. Tig. 3 is a vertical sec-
tion on the line 3 of Fig. 2 through the indi-
cator-valve and a portion of its lever, Fig.

- 4isaplan viewof the mechanismsat aswitch.

45

50

Fig. 4*is a section on the line 4* of Fig. 4
through the locking-bar, its gunide, the mo-
tion-plate, and its base-plate. - Fig. 4° is a
section on the same line with the parts in
other positions. Fig. 4¢is a section on the
line 4° of Fig. 4 through the switch-moving
bar, its guide-bar, the motion-plate, and its
base-plate. Fig. 4%is a plan view of the mo-
tion-plate. Fig. 5 is aside elevation of a por-
tion of the same mechanisms at a switch.

Fig. 6 is a top plan view of a c¢ylinder-valve
at a switeh. Fig. 7 is a vertical section on
the line 77 of Fig.6. Fig.81is a vertical sec-
tion on the line 8 8of Fig.6. Tigs. 9,10, and
11 are cross-sections on the lines 9 9, 10 10,
and 11 11 of Fig. 7. Fig. 12 is an elevation
of the slide-valve at a'switch, a portion of the
casing being removed. Fig. 13 is a top plan
view of the same valve, the top of the casing
being removed. Fig. 14 isa top plan view of
the slide-valve seat. Fig. 15 is a bottom
plan view of the slide-valve. Fig. 16is a
vertical section on the line 1616 of Fig. 12.
Fig. 17 is a vertical section on the line 17 17
of Fig. 12. Fig. 18 is a vertical section on
the line 18 18 of Fig. 13. Fig: 19 is a top
plan view of the operating-bar relating to
a switch, with its indieating and locking de-
vices. Fig. 20 is a side elevation of a por-
tion of the same bar, parts being removed to
exhibit construction and seen as indieated
by the arrow marked 20 in Fig. 19. TFig.
20* is a section on the line 20* 20 of Fig.
20. TFig. 21 is a section on the line 21 21
of Fig. 20. Fig. 22 is a side elevation of a
switch-operating bar, showing its connection
with a tappet-bar of the interlocking mech-
anism. [Fig. 22* is a side elevation of a sig-
nal-operating bar. Fig. 23 is a vertical sec-
tion on the line 23 23 of Fig. 22. Fig. 24 is
the bottom’ plan of a switch-operating bar.
Fig. 25 is a top plan view of a switch-operat-
ing device and a signal-operating device at
the operating-station. Fig. 26 is a side ele-
vation of the same devices shown in Fig. 25,
Fig. 27 is a front elevation of the same de-
vice shown in Figs. 25 and 26, showing also
the interlocking devices between the switch
mechanism and the signal-operating mechan-
ism. Fig. 28 is a side elevation of a valve of

vices. Fig. 29 is a front elevation of said
valve. Fig. 30 is a top plan of said valve,

omitting the devices for holding it upon its
seat. . Fig. 31 is a vertical section on the line
31 31 of Fig. 30. Fig. 32 is a vertical seétion
on the line 32 32 of Fig. 28. Fig. 32*is a ver-

tical section through the slide-valve (without
its seat) on the line 32* 32* of Fig. 28.  Fig.
33 is a'top plan view of the valve-seat of the
valve shown in Figs. 28 to 52. Fig. 8¢ isa
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bottom plan view of the slide-valve of the
same valve, and Fig. 35 is a diagrammatic
view of a complete switch and signal appa-
ratus. .
The signal or semaphore operating devices
are the same as those shown in my pending
applieation, Serial No. 656,356, filed October
29, 1897. They include a counterweighted
semaphore-arm S, adapted to rest normally
in the danger position and to be moved to
the safety or abnormal position by pneumatic
pressure acting in a cylinder 15, having a
piston connected to said semaphore-arm. It
is unnecessary to describe the valves and
the valve-operating mechanism by which the
movements of this arm are produced, for the
reason that these parts constitute the subject-
matterof my said application. Tadd thereto a
return - signaling device which.indicates to
the operator at the operating-station the re-
turn of the semaphore tothe danger position

and which operates also as a locking device

when a correlated switch or signal is em-
ployed. For this purpose there is pivoted
upon the-signal-post 1 a lever 2, one of the
arms of which is placed in the path of move-
ment of the semaphore-arm S (or obviously
in the path of a part moving with said sema-
phore-arm) and in such a position in said
path that when the semaphore-arm has re-
turned to the danger position the lever at
the very end of the return movement of said
arm is tilted or actuated. The other arm of
the lever 2 is adapted to move a valve mech-
anism which admits air under pressure to a
pipe X, leading to the operating-station, and
by suitable devices at that point indicates the
return of the semaphore-arm to its normal or
danger position and also acts, as hereinafter
explained, in connection with the switech-op-
erating device. The valve just mmentioned is
set within a valve-casing 4,whichis fixed upon
the signal-post 1. The valve-stem 38 extends
into the casing and carries two valve-heads
5 and 6, which are normally pressed against
the action of the lever 2 by a spring 7 in the
casing. Aninlet-pipe 8leadsinto said valve-
casing, and the pipe X leads out therefrom
baeck to the operating-station. The pipe 8is
connected by a pipe Y® with the prinecipal
air-main Y of the system, in which there is
always air under pressure derived from a res-
ervoir R or other source of air-pressure. The
valve-head 5 is adapted to move downward
from the position in which it is held by the
semaphore-arm when at ‘‘ danger” to cover an
inlet-port 9 and cut off pressure from the valve-
casing and to rest upon a valve-seat 10, which
may be packed, if desired. This downward
motion is produced by the spring 7, assisted
by the air-pressure coming from the pipe Son
the top of the head 5. The head 6, when held

in position by thesemaphore-arm at “danger,”
covers an exhauast-port 12 (shown in dotted
lines in Fig. 3) and rests against a seat 13,
which may have a packing, if desired. An
outlet-port 14 conneects with the pipe X. The

operation of this deviece is as follows: When
the semaphore-arm is in the normal or danger
position, the lever 2 is tilted and strikes the
projecting stem 3, lifting the valve-head cov-
ering the exhaust-port 12 and opening the
inlet-port 9, which, through the connecting-
cavity 11 between the heads 5 and 6, leads
air under pressure from the pipe 8 through
the casing into the pipe X and creates a pres-
sure in said pipe which is communiecated fo
suitable signaling or locking devices at the
operating-station. 'When the semaphore-arm
is in the safety position, the lever 2 is relieved
and the spring 7 and air-pressure from the
pipe 8 press the valves 5 and 6 downward,
closing the inlet-port 9 and opening the ex-
haust-port 12, thus permitting the exhaust of
the air from the pipe X through the port 14
and the exhaust-port 12, which is at this time
open to the air. The character of these sig-
naling orlocking devices at the operating-sta-
tion that are operated by these means is here-
inafter explained. ‘

Throughsuitableinterlocking devicesI pro-
duce conjoint and correlative movements of
the semaphore with the movements of a pneu-
mwatically-operated switch, as will be fully ex-
plained later on in thisspecification. In Fig.
4 the switch is shown as set for the main track
A A. The rails of the siding are B B. The
movable switcli-points a b are connected by
suitable bars 0’ 0% The main air-pipe Y,
leading from the reservoir, divides in the two
branches ¢’ /% passing through suitable valve
devices, hereinafter explained; and into the
opposite ends of a cylinder C, having a suit-
able piston therein. - The piston-rod cis con-
nected to a motion-plate D, which slides in
suitable guides on a base D% The motion-
plate has a cam-slot d therein, having two
end portions d° d", each parallel to the line of
movement of the plate, and a diagonal por-
tion d%, connecting said two end portions.
A pin bearing a friction-roller b® rests in the
slot d, and when the middle diagonal portion
d® of the slot acts upon said roller it moves
it transversely with reference to the line of
movement of the plate. The roller b®is fixed
upon a bar b%, which is connected to a rod b°
by a pivot 0. The bar b* carries a supple-
mentary guide-rod 0%, passing through a suit-
able guide-slot in the base-plate DY as shown
in Fig. 4. An arm U7, rigidly fastened upon
the bridle or bar b’, connecting the movable
switch-points, is perforated, and the bar b°
passes through it, and by means of setting
and locking nuts 0® the position of the switch-
points with reference to the slot d of the mo-
tion-plate may be properly adjusted. As
shown in the drawings, the movements of the
piston-rod and of the motion-plate are trans-
verse to the direction of the motion of the
movable switch-points, and it will now be
seen that a complete longitudinal movement
of the motion-plate D in the direction of the
arrow in Tig. 4 will set the switeh for the
siding instead of for the main track.
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From the bridle or bar 0% connecting the
movable switch-points ¢ b, there extends a
locking-rod b%, preferably set transversely to
the track and to the motion-plate. The lock-
ing-rod passes over said motion-plate and runs
in a box or guide b*, set on the bed-plate DO.
Upon the motion-plate are two lugs b and
0%, having different shapes or sections, as
shown in I'igs. 4, 4%, and 4%. Corresponding
slots or perforations b*' and % are made
transversely across the bar 0%, and the per-
forations are of such forms that the lug b®
cannot pass into the slot 0*?, provided for the
lug 4%, nor can the lug 5% })ass into the slot
b®0, provided for the lug b®. TFor example,
the lug 0% and its slot b®0 are low and wide,
while the lug b® and its slot 6**0are high and
narrow. The slots for said lugs are setin the
bar b¥ in different positions along the bar, so
that when the motion-plate is in the position
shown in Fig. 4 the lug 6* is inserted through
its slot 0%, and thus locks the bar b® and the
movable switch-points in position for a clear
main track; but when the motion-plate D is

atthe other limit'of its motion and the switch-

points are set for the siding the lug 0% is in-
serted through its slot 6*° and the parts are
locked in safe position fortaking a train upon
the siding. The lengths of the straight end
portions of the slot d in the motion-plate are
such as to permit the lug b® or 5%, as the case
may be, to be moved out of or into their re-
spective slots or perforations in the bar 5%
while the switch-moving bar b*is stationary,
and thus the switch-points are unlocked be-
fore they can be moved and are locked imme-
diately after they have been set. The effect
of making the perforations in the bar b®and

the lugs 0 and b® of different shapes, as de-

scribed, is that if the motion-plate does not
move theswitch-points or does not move them
completely the locking-lugs b* and b® on the
plate cannot enter the slots in the bar, and a
complete movement of the motion-plate is
thus prevented, because the lugs will strike
against the side of the bar b* and cannot pass
through it, and the failure of the motion-plate
to make its complete stroke will be discovered
by the operator at the operating-station, as
hereinafter explained. In the motion-plate
D is another slot d', having a middle portion
d* in the line of movement of the plate and

- end portions d' d" extending in opposite di-

55

6o

65

rections on either side of the slot and at-ob-
liqueangles to the middle portion of thesame.
This slot is therefore of a form that may be
called ‘‘converse” to the form of the switch-
moving slot d, for while it is the central por-
tion of the slot d that gives motion it is the
end portions only of the slot d° that do.so.
A pin d?on a bar d®sets in said slots d’', where-
by the baris caused to move whenever the
pin is in the angularly-disposed end portions

A" d¥ of the slot, but is held stationary in

the middle of its travel while the pin is in
the central portion d'of said slot. This slot

d’ determines the movements of a valve I,

forinletof air.

governing certain safety devices and signal-
ing or locking devices at the operating-sta-
tionoratanyothersuitable point. The move-
ment of the motion-plate D and of the switch
operates the valve E through the bar d*,which
moves at right angles to the movement of the
motion - plate D, as just deseribed. The
straight portions d d° of the slot d, whereby
the switch is moved, correspond in the tim-
ing of the movements of the parts with the
angularend portions d'* d**of the slot d’,which
governs the valve E, and the setting of the
valve E occurs while the angular portions of
the slot d' are acting upon the pin d? the per-
iod of rest of the valve E being determined
by the length of the straight middle portion
d of the slot d’. Thelocking and unlocking
of the bar *® by means of the lugs b®and 0%
occur while the switch is stationary, but while
the valve E is being set.

The motion-plate D is connected to a de-
tector-bar F, of any suitable construction,
which is located in such proximity to the rails
as to be acted on by a moving car or train.
As long as a wheel of a train is upon said de-
tector-bar the motion-plate cannot be moved.
As a convenient method of connecting the de-
tector-bar with the motion-plate I provide a
rod f, which is pivoted to the detector-bar at
J' and at its opposite end to a lever f% piv-
oted in a suitable bracket upon a stationary
base, such as a tie F'. The other arm of the
lever f* is connected to the motion-plate by a
rod /3. The detector-bar swings upward and
then downward with each complete move-
ment of the motion-plate and in its swing
rises above the level of the top of the rail at
all positions of the motion-plate, except its
extreme positions, in a manner well known.

The cylinder C, heretofore referred to, is
connected by pipes y® y* with valves ¢’ ¢
(Shown more clearly in Figs. 6 to 11.) The
inlet-pipes ¥’ 4 connect these valves to a com-
mon supply-pipe Y', communicating with the
principal air-main Y, whereby air-pressure
from the reservoir R is admitted to one end
or the other of the cylinder for producing mo-
tion of the piston and of the motion-plate D,
according as one valve or the otheris opened
Inorder tooperate one valve
or the other, as may be necessary, air-pipes
n' n! communicate with valves ¢’ ¢? respec-
tively. The two valves are identical, and
each consists of a bed-plate ¢! and an upper
plate ¢, between which is a cavity ¢'?, and
across the cavity is set a flexible diaphragm
¢', separating the cavity ¢ into two cham-
bers. Intothechamberunderthe diaphragm
the pipe n' or 2'%is led,; and it is obvious that
pressure of air in either of the pipes must
bend the flexible diaphragm and raise it.
The chamber above the diaphragm is con-
stantly open to the air through the port or
passage ¢i. The center of the diaphragm, as
shown in the drawings, bears a supporting-
piece c¢'® of suitable material, and this sup-
porting-piece rests upon or is fastened to a
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valve-stem ¢!. The stem ¢! passes through
the upper plate c¢'* and carries a valve-head
¢Y, which is a piston that slides in a cylin-
drical valve-casing ¢% to open or close an ex-
haust-port ¢®®.  (Shown in dotted lines in Fig.
7.) When the valve-piston ¢'7is raised to the
full limit of its movement, it closes the port
¢S, as shown in Fig. 8, and rests against a
valve-seat ¢, which may be provided with
packing, if desired. The stem c¢% continues
upward through the valve-cavity ¢*,, and the
casing at or about its middle is provided with
the outlet-port ¢®, connecting with the pipe
23, The upper end of the stem c'® bears an-
other valve-piston ¢*, which slides in the cas-
ing and when in the lower position rests
against a valve-seat ¢*, which may be packed,
and closes an inlet-port ¢®. When the valve-
piston ¢* is raised, it opens said port ¢® and
admits air into the interior valve-cavity c%
fromthe branch inlet-pipe 9/’ through the out-
let-port ¢® and pipe 9° with one end of the
cylinder, whereby motion of the piston is pro-
duced. Inthe upper partof the valve-casing
¢ isa spring ¢*, which tends to press the valve
downward and to retain the parts in the po-
sition.shown in Fig, 7 whenever there is a re-
duced air-pressure in the pipen’ orn'. The
pipe Y, as above stated, is in open communi-
cation with the reservoir R by the principal air-
main Y, and the admission of air-pressureinto
the pipe n’ or n'is controlled by suitable de-
vices at the operating-station, to be hereinaf-
ter described.
parts are in the position shown in Fig. 7, and
the air-pressure to the c¢ylinder C is cut off
from the supply-pipe Y' by the closing of the
port ¢®. The valves ¢’ ¢? leading to opposite
ends, respectively, of the cylinder, are nor-
mally open to the exhaust through the port
¢, so that when either valve is operated, so
as to shut off its exhaust and admit air-pres-
sure to its end of the e¢ylinder, free movement
of the piston may oceur by reason of the other
end of the cylinder being connected to the
open exhaust of the opposite valve. If air-
pressure be admitted to the pipe n' or 2 by
means of suitable controlling devices at the
operating-station, the diaphragm controlled
by said pipe rises and the valves ¢!7 and ¢*
are moved into the positions shown in Fig. 8,
and thus air-pressure is admitted from the
pipe Y' into the cylinder. The same wmove-
ment of the valves ¢ and c? cuts off the ex-
haust-port c'® and compresses the spring c*.
The piston now moves to the opposite end of
the cylinder from which it started, driving
the motion-plate, unlocking the locking-bar
0¥, throwing the switch-points, and when the
extreme limit of movement of the piston has
occurred relocking said bar. The latter part
of the same movement operates the valve E
and transmits an air-pressure for signaling
and for other purposes back to the operating-
station. As soon as the air-pressure in the
pipe ' or n'®is relieved the spring c*, as-
sisted by air-pressure from the inlet, moves

In their normal condition the’

the valves c¢¥ and ¢!" back to their original
positions, cutting off the inlet- port ¢* and
opening the eylinder C through the pipe %*
to the exhaust ¢'® in the valve.

The valves 4, ¢/, and ¢* are alike in their
general construction, the valve 4, however,
being operated without air-pressure, while
the valves ¢’ and ¢?® are operated by air-pres-
sure. In the upper part of the valve-casing
in each of these vialves is a chamber 21, ex-
tending downward in an annular chamber 22,
which latter chamber surrounds and forms
the comparatively-thin cylinder 23 for the up-
per valve 5 or ¢*. The inlet-port 9 or c%®
leads through the wall of this c¢ylinder 23.
Hence the air-inlet pipe 8 or ¢’ or 4% as the
case may be, always communicates with the
chambers 21 and 22. The bottom of the
chamber 22 has a downward extension 24
within the valve-casing, (see Figs. 8 and 11,)

‘which may have an outlet closed by the plug

25. If water of condensation colleets in the
chambers 21 and 22, it runs into the passage
24 and may be drawn off or blown out by re-
moving the plug 25. In case the outside air
is colder than the air in the valve-casing
moisture condenses upon the inner wall of
the valve-casing, but does not condense on
the inner surface of the cylinder 23, because
the air in the valve-casing maintains the in-
ner and outer surfaces of the relatively-thin
cylinder at substantially the same tempera-
ture. Hence in frosty or freezing weather
there is no aceumulation of ice-crystals or of
ice within the cylinder that might impede
the movements of the piston. If any water
should have dripped on the upper piston-
valve in the cylinder, it will, when the pis-
ton rises to its uppermost position, be dis-
charged over the upper edge of the ¢ylinder
into the chamber 22 and be conducted by the
extension 24 to the outlet, because the upper
piston is so set that its upper face rises to the
level of the upper edge of the cylinder.

The valve E at the switch is shown in Figs.
12 to 18, and consists of a casing e, set upon a
suitable stationary support and preferably

‘upon the same support as the bed-plate D of

the eylinder C and the motion-plate D in or-
der that the relative positions of these parts
may not be disturbed in ordinary use. The
valve-seat has a port which communicates
with the branch pipe y? of the main Y and
has two outlet-pipes m!® m!l., The pressure-
pipe Y?is connected by forked passages with
two inlet-ports ¢! ¢° in the face of the valve-
seat. The pipe m!' is connected by an inde-
pendent passage with a port €%, and the pipe
m* is connected with a port ¢’ by a passage
of its own, both of said ports being in the face
of the valve-seat. In themiddle of the valve-
seat is a long port ¢85, which communicates
with an exhaust-pipe ¢°. (See Figs. 14 and

18.) The ports ¢, €% €5, and €™ are arranged
substantially at corners of a rectangle, and
the port 8 is arranged longitudinally between
the portse?e®ononesideand the portsefand ¢’
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on the other side. The slide-valve e'® slides
upon the valve-seat and is held down by the
pressure of a spring ¢!% having on its ends
rollers e'’, which roll upon the back of the
slide-valve. The spring is held in place and
is adjusted as to tension by a screw e™?, passing
through the valve-casing e. Theé slide-valve
is of peculiar form and has in it six ports ar-
ranged as shown in Figs. 15 and 16 and con-
nected asshown in dotted linesin said figures.
The valve-ports are normally in the positions
shown in Figs. 12, 18, and 18. In the face of
the slide-valveis a port ¢, adapted toregister

- with the inlet-ports et e of the valve-seat.
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The port ¢! is connected by an arched passage
e!®in the body of the slide-valve (shown in
Fig. 17) with a port ¢!, which is in a position
to be moved to register with either of the
ports e7or ¢5.  On the side of the ports 7 and
ein the slide-valve are two ports el and ¢® in
line with the port ¢® and which are thus
adapted, in the motion of the slide-valve e, to
register with the ports ¢ or €% as the case may
be. The port ¢ is of substantially the same
area as either of the ports ¢° or e’; but the
ports e'and e*?aresubstantially twice as large
inareaastheportsefore’. Thedistancessepa-
rating the ports ¢'” and ¢® from the port ¢! are
such that when the port ¢ registers with the
port ¢ the port ef registers with the port eat
about the middle pointof thelatterand when
the port ¢'® registers with the port e° the port
¢" registers with the port ¢ The ports ¢ and
e*are connected with the ports ¢' and e, re-
spectively, by arched passages e¢®and ®in the
body of theslide-valve ¢®®. The ports ¢'s and
¢* are adapted to register with the exhaust-
port ¢ at all times and are connected with
each other by a slot ¢* in the face of the valve,
as shown in Fig. 18. If when the valveis in
the position shown in Fig. 12 the switch be
moved, the bar > moves the slide-valve, so
that the port e is cut off by that portion of
the face of the valve-seat between the ports
¢! ¢, and at the same time both ports ¢ and
e are conneected with the exhaust, thus ex-
hausting the air from the pipes m!® and m!.
When the switch has been fully thrown, the
porte registers with the porte® and the valve
connects the ports ¢’ and ¢f, thus throwingan
air-pressure from the pipe Y?* into the ex-
hausted pipe m'. In thislast position of the
parbs the port e’ is connected with the exhaust
¢® and remains fally exhausted; but the air-
pressure continues from the pipe Y* into the
pipem!'’as long as the parts remain in the po-
sition last described. In thiswayanimpulse
by means of compressed airis carried from the
reservoir through the pipe’ Y? and the pipe
m™ back to the operating-station, indicating
to the operator at that point that the switch
has been thrown.
of the parts has oceurred which has prevented
a proper movement of the switch and the
locking of the same in its thrown position, no
impulse occurs, because the throw of the valve
and the position of the ports is sueh that the

If, however, any failure.

impulse occurs only at the end of the stroke
of the motion-plate and after the locking-lugs
on the motion-plate have begun to enter the
slots in the locking-bar 0*. When the slide-
valve ¢ is returned again to the position
shown in Figs. 12 to 18, the first movement
causes the pipe m!°to be exhausted, and then
the pipe m!' is connected with the supply-
pipe Y* and receives air-pressure therefrom,
whereupon the parts are in position for a new
operation.

In the operating-station (which may be at
a considerable distance from the semaphore
or switch) is an interlocking board, a portion
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of which (if of the usual Saxby and Farmer .

form) is shown in Fig. 27, provided with the
usual tappets T T' and locking-bars L. In-
terlocking devices are so well known that it
is unnecessary to deseribe them further; but
they are essential features in my complete
system in ordér to compel operation of the
mechanisms-in a prescribed order. In the
drawings only one pair of tappets is shown,
one of which, T, is operated by the signal-
operating device, and the other, T, is operated
by the switch-operating device. These operat-
ing devices are identical in many respects
and are composed, in the switch-operating de-
vige, of a sliding bar M', having a handle MY,
The bar slides in guides MY properly sup-
ported on a table Z, and through the operat-
ing-bar M' in a suitable position is cut a
slot m/', in which rests a roller ¢, set in the
forked end ¢’ of the tappet T'. The slot m'
has three portions, numbered 1, 2, and 3, (see
Fig. 22,) each of which has sides parallel to
the line of movement of the bar. These paral-
lel portions of the slotare connected by diag-
onal portions, (marked 4 and 5 in said Fig.
22.) Said portions 1, 2, and 3 are on succes-
sively-lower levels, as shown. If now the bar
M’ is moved in the direction of the arrow in
Fig. 22 or Fig. 26, itisobvious that the action
of the bar through the roller? will not be such
as to move the tappet T' while the roller isin
the portions 1,2, or 3, but that the tappet T’
will be raised when the roller is'in either of
the portions 4 or 5 and will be lowered when
in the same portions if the movement of the
bar is opposite to that of the arrow. The
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purpose of the straight portions 1 and 3 of . -

the slot m'is to prevent the weight of the-

tappet from having any tendency to move
the operating-bar at the ends of its stroke.
The straight portion 2 has the same purpose,
but is also made long enough to permit a
longitudinal movement of the operating-bar
sufficient to allow the valve N' to connect the
inlet Y® with either one pipen' or ', thus pro-
viding for an incomplete movement of the
tappet untila proper port connection is made.
The slot m™ for the tappet-roller in the sig-
nal-operating bar M (see Fig. 22*) is shorter
than theslotm'intheswitch-operating bar M.

It has an end portion 10, a middle portion 20,

and an end portion 30, all parallel with the
line of movement of the bar and at successive
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levels, and when the roller is in either of
thesestraight portionsthe tappet issupported
therein without tendency to move the bar,

Thesestraight portions are connected by diag- |

onal portions 40 and 50,which act on the roller
to move the tappet-bar. The stroke of the
signal-valve N is less than that of the switch-
valve N’', because the signal - valve is only
moved sufficiently forward to make the nec-
essary port connections to operate the cylin-
der one way and is not moved forward far-
ther, as the switch-valve is, in order to close
the inlet. The operating-bars M and M’ are
connected by links N7 with slide-valves N N,
which rest upon valve-seats N, These valves
are substantially identical with the valve at
the switch above described, and shown in
Tigs. 12 to 18, except that their proportions
and throw are somewhat different and no cas-
ing is necessary, because they are not ex-
posed to the weather. The valve N’, relating
to the switch, is adapted to pass the portsin
such a manner that at each end of its stroke
the inlet-port is cut off and both outlet-ports
are open to the exhaust. The valve N, relat-
ing to a signal, is adapted in its normal posi-
tion of rest to cut off the inlet and to connect
both outlets to the exhaust; but on its for-
ward stroke for setting the semaphore to
“safety” the inlet-port is connected with an
outlet-port, and the valve cannot pass this
position. The pipe connections in the valves
in the operating-station are slightly different
from those at the switch. In [Figs. 28 to 31
is shown one of these valves in the operating-
station. The valve-seat N'%hasa pairof ports
n¥n2, connected by a forked passage n® with
the inlet-pipe Y® or Y%, and two outlet-ports
n'* n'? connected, respectively, with the out-
let-pipesn’ and n®. The ports n** and n* are
opposite each other, and the ports n!! and n*
are opposite each other, and the pairs of ports
Al n? and n¥® n? are respectively on oppo-
site sides of the middle longitudinal line of
the valve-seat. In the middle of the valve-
seat and longitudinally arranged therein isa
long exhaust-port n¥, which communicates
freely with the atmosphere through an open-
ing n*. Theslide-valve N' has a pair of ports

1 n* on opposite sides of its middle line,"

which are adapted to connect the inlet-port
n* with the outlet-port n!! or the inlet-port
n* with the outlet-port n'®* by means of a
transverse arched passage 2% in the body of
the slide-valve. On either side of the port
n4, toward the ends of the slide-valve, run
large ports %% 75!, which are connected by
arched passages n% 7% in the body of the
slide-valve with a long exhaust-port n%, ex-
tending in the middle line of the slide-valve,
s0 that the port n*° is on one side thereof and
the ports n*, n*, and »® are on the other side
thereof. XEach of said exhaust-ports isadapt-
ed to register with both of the outlet-ports
n!* n'? at the same time. The exhaust-ports

are also so arranged that when the ports n
n* connect the inlet Y® with one outlet-port,

as nll, an exhaust-port, as n%, is connected
with the outlet-port. The face of the valve
extends beyond the ports n® n®..

The operation of the valve is as follows:
Ordinarily it stands in the position shown in
Figs. 28, 30, and 31, with its handle pushed
in to the extreine position, as shown in Figs.
25 and 26. In this position the exhaust-port
7! registers with both of the outlet-ports n!!
and n'? in the face of the valve-seat, and the
pipes n’' ' are freely connected with the ex-
haust-port n%; but a solid portion of the face

of the slide-valve covers theinlet-ports n® n*.

If the handle attached to said valveis pulled,
mechanisms cooperating therewith areso ar-
ranged that the ports »%° n* may pass over
the ports n¥ and n'* and connect the ports n?
and n'? thus conducting an air-pressure from
the inlet-pipe Y® into the outlet- pipe n'
The port n® now connects the pipe n' with
the exhaust. Stopping devices, hereinafter
described, permit this movement across the
pair of ports ' n* and stop the slide-valve
in position to connect the pair of ports n'?
and n*., This is the full forward stroke in
the case of a signal-operating valve, as N of
Fig. 35; but in the case of a switch-operat-
ing valve the handle and slide-valve are ca-
pable of still further movement from the po-
sition last described in the direction of the
arrow in Figs. 28, 80, and 381, and after the
stopping or locking device has been released
in the manner to be described the valve must
be pulled still farther forward in the direc-
tion of the arrow until it rests in the position
shown in the dotted lines farthest to the right
in Fig. 3t. In this position the outlet-pipes
7' and n'®are open to the exhaust through the
port n% and the inlet-ports n* and n* are
closed by a solid portion of the face of the
slide-valve. On thereturn movement of both
valves (signal and switch) the first move-
ment of the valve causes the ports n®and n*
to pass the ports n* and n'*and connects the
ports n*® and n' by means of the passage n®,
the slide-valve having passed directly from
the extreme forward position to a position
produecing this connection. The exhaust-port
n5! now registers with the port #'* and ex-
hausts the pipen'®. This connection permits
air-pressure from the inlet-pipe Y® to pass
into the pipe #/, and the parts are stopped
and locked in this position, as hereinafter
described, until the switch has been moved
or reset or the signal has been reset, where-
upon the lock is released and the slide-valve
may be moved back to the initial position.
Inthe case of the switch-valve the locking
mechanisms prevent movement of the valve
in either direction when a connection is made
from-an inlet-port to an outlet-port until an
indication hasreturned from the switch show-
ing that it has been fully thrown by the air-
pressure produced by the port connections.
_ In the case of the signal-valve the locking
oceurs during the return movement of the
valve at the point where the ports n* and n'
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are connected antil a return indication is re-
ceived from the semaphore, showing that the
semaphore has been reset to *“ danger,” where-
upon the valve may be returned to its initial
position.

A spring NS provided at its ends with roll-
ers nf, is adjustably supported over each
slide-valve and the rollers press on the back
of the valve to hold it on its seat. Thespring
is supported and is adjusted for pressure
against the valve by a set-secrew n%, carried
by a stationary frame-piece nf!, supported on
the same table Z which bears the valves N
and N'. Each slide-valve is conveniently
connected to its operating-bar M or M’ by a
link N7. These details while at present my
preferred form may of course like many other
details or construetions in my switch and sig-
nal devices be varied to suit the requirements
of particular cases or the convenience or taste
of the constructor. )

The mechanisms whereby the indications
and the lockings just mentioned are produced
are now to be described. -

The operating-bars M and M’ relate to the
slide-valves for controlling the semaphore
and theswiteh, respectively, and are provided
with indicating and locking devices operated,
respectively, by the valve 4 at the semaphore
and by the valve E at the switch. These op-
erating-barsand the devices immediately con-
nected therewith are shown in Figs. 19 to 24,
both-inclusive.

In the case'of the signal only one loeking
and signaling device is employed, but with
the switch two are employed, for the reason
that with a signal it is necessary for the op-
erator to know only that the signal is reset to
““danger;” but with a switch the operator
must know that the switch is set to either one
of its positions. The operation of the switch
mechanisms is such that when the operating-
bar has been partially pulled—say to about
half of its stroke in either direction—it is
locked against further movement sufficient
to reverse the port connections, and thus to
change the movements of the switeh until an
impulse is received from the switch through

- the air-pipes, which releases the locking de-
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vice and also displays a visnal signal to the
operator when the lock has been released,
whereupon the bar may be moved for the re-
mainder of its stroke. In order to produce
this result, a particular mechanism, which is
the present embodiment of my invention,will
now be deseribed, first, as applied to a switch-
operating bar and then as applied to a signal-
operating bar,

The switch-operating bar M’ is cut away
along one of-its top edges by the groove m'®,
This groove has in it a wedge-like locking-
point m'8, having an inclined face m® on the
side of the outward movement of the operat-
ing-bar and an abrupt or rectangular face
m* on its other side. The groove m!? endsin
an inclined face m*, substantially parallel to

9

the face m*¥, leading from the bottom of the

groove ' to the side of the operating-bar.
The other top edge of the operating-bar has a
groove ™, provided with an abrupt shoulder
m? atits frontend. The width from the upper
edge of the groove m" to the opposite edge of
the bar M' is the same as the width from the
upper edge of the groove m* to the opposite
upperedge of the operating-bar. Theshoulder
m? of the groove m™ ig slightly forward from
the position of the wedge m' in the groovem™.
The upper edge of the bar rests in a slotted
rodm", having initslowerside a slot m*, wide
enough to fit upon the narrowed portions of
the upper edge of the bar. The rod m*¥ is at-
tached to a flexible diaphragm m*®, which is
fixed in a casing m*, so that said diaphragm
may vibrate within said casing. The rod m*
slides in a housing m*, which may, as shown,
be continuous with. the ecasing m®, and
through the end of said housing there projects
a pin m® in continuation of the rod m' when-
ever the diaphragm is moved toward the right
in Fig. 21. A pipe m' leads from the valve
E through an inlet m'® into the casing m® on
the side of the diaphragm opposite to the side
thereof that is attached to the rod m®, Air-
pressure in the pipe mi% which is introduced
through the valve E when the switch is being
reset, moves the diaphragm and the rod m?®
toward the right in Fig. 21, provided the rod
is free to move into the groove m'. The nor-
mal position of the parts of the locking and
indicating valve M is such that the rod rests
across the upperedge of the bar M’ and in the
forward end of the groove m!. The pin m"
projects from the housing and shows that the
rod m!® and its diaphragm are in the proper
positions. The locking and indicating valve
M" engages the under side of the operating-
bar M’, which is provided with a groove m™,
(see Fig. 24,) in which there is a latching and
locking wedge m®, having its abrupt shoulder
facing in the opposite direction to that of the
wedge m' and toward the front end of the
operating-bar, and said groove ends in the
sloping face m™, leading to the side face of the
operating-barand in front of the wedge. This
groove m™ is directly underneath the groove
m*, - The other lower-edge of the bar has a
groove m%, having the abrupt or rectangular
ends m% and m®™  The groove m® extends
farther forward than the groove m™®, and said
groove m® extends backward along the bar
so far as to pass the position of the wedge m®.
The latching device M' is similar in all re-
spects to the latching device M!® and has a
slotted rod m!®, a pin m*, a diaphragm m*®,
a housing m*®, and a casing m*°, and is con-
nected to the air pipe m" by the inlet m1;
but said latehing device M" acts upon the
lower edge of the bar M’ and oppositely to the
latehing device M'" and the two latching de-
vices act alternately. From this descrip-
tion it will be seen that the groove m', with
its wedge m/!® is upon the edge of the rod M’
diagonally opposite to the edge which has the
groove m® and latching-wedge m™, and that
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said latching-wedges m'® and m™ are directed
in opposite directions. The groove m*on the
upper edge of the bar M’ is on the diagonally-
opposite edge of the operating-bar from the
edge which has the groove m®.

In the normal position of the parts,as shown
in Figs. 19 and 25, the rod m* of the valve M
rests in the forward part of the groove mY
and against the opposite side face of the op-
erating-bar M’, while the slotted rod m* of
the valve M rests in the groove m%, but does
not extend into the groove m™®. (See Fig.
20*.) If the rod M’ is pulled in the direc-
tion of the arrows in Figs. 19, 20, and 24, the
bar can be moved until the face m® of the
groove m%® strikes the pin m'® of the latch-
ing device or valve M, whereupon the bar is
stopped and cannot move farther. Thesame
motion pulls the wedge m® of the groove m!
through the slot in the rod m*, and because
a portion of the groove m* is opposite tosaid
wedge the rod is moved by the wedge m!® in
the direction opposite to the arrow marked
20 in Fig. 19; but because air-pressure con-
tinues in the casing, tending to force the rod
outward, the air-pressure acts as a spring,
which causes therod tospring into the groove
m® behind the wedge m. In this position
the rod is locked against further movement
in either direction, because the pin m of
the valve M! rests in front of the face m®™,
while the pin m* of the valve M rests be-
hind the face of the wedge m!s. This posi-
tion of the operating-bar causes a connection
through the slide-valve N’ between the in-
let Y® and the outlet n'%transmitting an air
impulse to the valve ¢* and causing a move-
ment of the motion-plate D, which sets the
switch forthe siding. This movement of the
motion-plate sets the valve E and transmits
an air-pressure from the supply- pipe Y?
through the pipe m!' to the latching device or
valve M'" and at the same time opens the
pipe m'° to the exhaust. The air-pressure in
the lateching device M!' moves the pin mi®out
of the groove m® and into the groove m¥,
while the removal of air-pressure from the
latehing device M'® does not move it. Upon
further movement of the bar M’ to the limit
of . its outward stroke the angular face m?
comes in contact with the pin m' of the
latching device M' and moves the pin into
the groove m®, but in a position to be free
from the action of the wedge m!® if the mo-
tion of the bar should be reversed. Thebar
is stopped by the end of the slot m’ meeting
the roller ¢ of the tappet T, and in this po-
sition of the bar the valve N’ has been moved
to open the pipes n' 2! to the exhaust and
to cut off the inlet-pipe Y®. On the return
stroke of the bar it may be moved until the
face m3 of the groove m* strikes the pin m*
of the latching deviece M, (thus passing the
wedge m®,)) and this movement brings the
wedge mP! in contact with the pin m*® of the
latching device MY, and said wedge passes
through the pin, which on account of the air-

pressure in the latching device M immedi-
ately snaps back into position in front of the
wedge m°. In this position of the parts the
operating-bar M'is locked against either for-
ward or backward movement by the action of
the shoulder m® on the pin m* and the action
of the abrupt face of the wedge m5 on the pin
mA%, The same movement of the bar con-
nectsthe inlet Y%, through the slide-valve N',
with the pipe »’ and the pipe n'°is opened to
the exhaust. These slide-valve connections
operate to introduce air through the valve ¢’
totheswitch-cylinder,and as the motion-plate
is thrown back to its initial position for re-
setting the switch for the main track the po-
sition of the valve E is'changed, so that the
supply-pipe Y? is connected to the pipe m',
while the pipe m! is opened to the exhaust,
and thus an air-pressure is introduced into
the latching device M and exhausted from
the latching device M!. Pressure in M
forces the pin m¥ out of engagement with the
shoulder or face m® and into the groove m®
in front of the wedge m®, and as there is no
pressure in the latching device M at this
time npon further return movement of the
bar M’ the pin m*® of the latching device M"
is moved to its initial position by the action
of theinclined face m™ and rests in the groove
m%, Thus the bar M’ is relieved from the
locking action of both the latching devices in
order to permit it to be moved back to its

‘original position, cutting off the supply-pipe

Y® and opening both of the outlet-pipes '
and n' to the exhaust, leaving the parts in a

‘position ready for a new operation.

Whenever an air-pressure ig transmitted
into one of the latching devices, it forces its
pin against the bar M’ and produces an au-
dible elick. This click is the audible signal
or means for indicating the return of the
valve to one of its locking positions, and this
occurs as soon as the switch is either set or
reset, as the case maybe. Consequently these
devices are both latching and indicating de-
vices. 'The projection of the pins m?® or m*®
from their housings m* or m*’ constitutes a
visible indicator whereby the operator may
know the position of the diaphragm and the
corresponding position of the switch.

In the signal-operating devices the latching
and indicating device M! is omitted and the
same upper latching and indieating device,
as M, is employed, but with a slight modi-
fication, as follows: The bar M is provided on
its upper edge, adjacent to the casing of the
valve M8, with a groove m™, having in it a
wedge m™ and terminating in the inclined
face m™, and the other upper edge of the bar
M has the groove m®, having the shoulder
m?, (See Figs. 22* and 25.) The upper edge

of the bar M is therefore like the upper edge
of the bar M'; but as no lower latching de-
vice M'" is employed it will be obvious that
the bar M may be pulled outward to the full
limit of its stroke without interruption, and
hence in the case of a signal this full limit of
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its outward pull cotinects the inlet Y% with
the pipe n, transiiitting an air impulse which

causes the admission of air to the cylinder 15
of the semaphore and the setting of the sem-
aphore to ““safety,” cutting off the air-inlet
to the pipe X, leading to the latching device
M3, and exhaustmv sald pipe X. Th1s ex-
haustion of the air does not occur until after
the wedge m™ has passed through the slot in
the pin and the inclined face m™ has forced
the pin out of the slot m™ and into the slot
m®,  Hence the bar M cannot be returned to
1ts initial position until after the semaphore

has been operated. In returning the bar M
the pin is in the path of the shoulder m®, and
thus stops the return movement of the bar M
until the pin is released from said shoulder.
The engagement of the shoulder m8! with the
pin stops the valve N in the position which
opens the pipe n to the exhaust, connects the
supply-pipe Y" with the pipe n, and causes
the transmission of an operative air-pressure
to the valve 20, opens the pipe 19 to the ex-
haust, which opens the cylinder-pipe 16 to
the e\haust and permits the counterweighted
semaphore-arm S to return to initial posmon
The semaphore-arm at the end of its stroke
tilts the lever 2, moves the valve 4, connects
the pipe X with the supply Y5, and produces
air-pressure in the latching and signaling de-
vice M3 This moves the pin of said latching
and signaling device out of the groove m% and
into the groove m™ on the opp051te edge of
the bar whereupon the operating-bar M1 may
be moved to return the valve N to its initial
position, cutting off the air-inlet Y% and
opening both of the pipes n and 7’ to the ex-
haust.

In the signal device, just as in the switch
device, the smoke of the pin in the latching
device M? against the operating-bar M is an
audible mdlcatm and the projection of the
end of the pin from its housing and its re-
traction thereinto censtitute a visible indi-

cator. The effects of these movements are
as follows: Inthe switch-moving mechanism
the first ontward movement of the operating-
bar is such as-to connect the air-pipes f01
operation of the switch and to lock the op-
erating-bar against any movement until the
sw1tch has been thrown. One of the locks
remainsin position to prevent a return move-
ment of the bar until its outward movement
has reached its limit, when the bar can make
a return stroke. Upon the return stroke the
bar is locked against movement in either di-
rection in a position which connects the air-
pipes for throwing the switch, and it is re-
tained in this position until the switeh has
been reset, and then only can the bar be re-
turned to its original position, although it is
still locked against an outward movement
until so 1etmned These devices therefore

‘compel a complete c¢ycle of movements of the

operating-bar without permitting its return
or a reversal of ifs movement except at the
proper time in said eyecle.

In the signal device the outward moveément

of the bar is such as fo set the semaphore to
‘safety,” whereby the bar is latched against

return movement until the semapliore-arm
has moved. Theleupon the bar may be moved
backward, but is stopped in its course until
the semaphore-arm is returned to ‘“‘danger,”
whereupon the backward movement of the
operating-arm may be continued to its origi-
nal position. In this case also the stop- and-
lock cycle of movements is controlled by the
latching device.

Now takmd into account the mterlockuw
device Whlch connects the operating-bars of
the related switch and semaphore it will be
clear that until the switch has been fully
thrown and its operating-bar has been pulled
outward toits extreme position and the switech
anditsoperating mechanism havebeenlocked
in place the signal-operating bar cannot be
moved. After the switch-operating mechan-
ism is in such position as to permit the signal-

operating bar to be pulled the signal can be
“set.

After the signal-operating bar has been
pulled it can be retur ned toitsinitial position
only after the signal has been reset to ““dan-
ger,” and the signal-operating bar must be re-
tu med to itsinitial position before the switch-
operating bar can be moved to reset or operate
the switeh, or, in other words, the signal must
be atits normal position of ‘‘ danger ’in order
thatits related switch may be moved. Thesig-
nal-operating bar is also locked in its normal
position of rest until the switch-operating bar
has been fully returned to its original posi-
tion. Thus my device necessitates a complete
cycle of movements as between a switch and
its related signal.

In Fig. 85 is shown a complete switch and
signal system embodying my invention. A
reservoir R contains air compressed to the
proper degree and is in open communication
with a prineipal air-main Y, having branches
Y"Y® leading tothe valves NN’ at the operat-
ing-station which govern, respectively, the
transmission of air-pressure to the semaphore
and to the switch-moving device. A branch
Y$ from the .principal air-main runs to the
semaphore, a branch Y’ runs to the switeh-
moving device, and a branch Y? runs to the
indieating-valve at the switch. The branch
Y® runs to the inlet-valve 17 for the sema-
phore-eylinder 15 and said valve 17 controls
the admission of air to the pipe 16, leading
to said semaphore-cylinder. FKrom the valve
N at the operating-station run two pipes
n% and n, the latter of which passes into the
valve 20 and continues to the valve 17 by the
pipe 19. The valve 20 controls the action of
the valve 17 by the increase or reduction of
pneumatic pressure. The operation of these
parts is the same as shown in my application,
Serial No. 656,856, above mentioned, but is

here repeated in general terms for clearness. .

If the signal-bar M is pulled to the limit of
its forward stroke in the direction of the ar-
row in-Ifig. 35, connection through the valve
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N is made with the reservoir through the
pipes Y¥ and n. The air under pressure
passes freely through the valve 20 and into
the pipe 19, operating the valve 17 and con-
necting the supply-pipe Y® through the pipe
16 with the semaphore-cylinder 15. This sets
the semaphore-cylinder to ¢ safety” and per-
mits thelever 2 to tilt,which closes the valve 4.
As the valve 4 has heretofore been open and
hasconnected thesupply-pipe Y with the pipe
X, the air in the pipe X has been under pres-
sure and has held the indicator and latech M3
relating to the signal-operating bar M in op-
erative position as a lock, but when the lever
2 has tilted the valve 4 moves and closes the
inlet-pipe 8 and opens the pipe X to the ex-
haust. This operation brings the indicator
and latch M® into latching position, and the
operating-bar M cannot be moved backward
to its initial position until the lateh is re-
lieved. If, now, the signal-bar is moved
back tothe latching-point, that operation con-
nects the inlet-pipe Y with the pipe n°, which
admits air-pressure into the last-mentioned
pipe and operates the valve 20, shutting off
the inlet » to said valve and connecting the
pipe 19 to the exhaust. This permits the
valve17tomoveback toitsinitial position and
connects the pipe 16 to the exhaust, which at
the same time cuts off ‘the air-pressure from
the supply-pipe Y3, whereupon the sema-
phore S may return toits initial position, and
upon such return the semaphore strikes the
lever 2, operating the valve 4, connecting it
again with the inlet Y® through the pipe 8
and redstablishing pressure in the pipe X,
which operates the indicator and latch M2 and
releases the operating-bar M. As soon as
this unlocking operation has occurred the
valve N may be pushed back to its initial po-
sition, which cuts off the inlet Y and opens
both pipes n® and n to the exhaust, relieving
the pressure npon the valve 20 and allowingit
to return to its initial position. Thereupon
the semaphore and its related devices are in
position for a new operation. The valve N’
relating to the switch has an inlet-pipe Y%
and outlet-pipes n!'® and »/, which lead, re-
spectively, to the valves ¢* ¢/, controlling the
operation of the switch-cylinder C. The op-
erating-bar M’ relating to the switch is con-
trolled by the locking and indicating devices
M M and from said locking and indicating
devices, respectively, the pipes m!® and m!
ran to the indicating-valve K at the switch.

The operation of the switch-actuating de-
vices is as follows: When the switch-operat-
ing bar M'is pulled, it can be pulled only part
way, whereupon it is stopped by the indicat-
ingandlocking device M!'in a position which,
through the valve N', connects the inlet Y*
with the pipe n'% and pressure in this pipe
operates the valve c¢?, which conneects the sup-
ply-pipe Y’ through the pipe y* with one end
of the cylinder and causes a throw of the
switeh and of the switch-indicating valve E.
In the normal position of rest of the switch-
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indicating valve E there isan air-pressure in
the locking device MY through the inlet Y?
and through the pipe m!°; but the air in the
pipe m!! running to the locking device M is
normally not under pressure, but is open to
the exhaust through the valve E. Theswitch-
operating bar M’ is locked by the locking de-
vice M" as soon as it has made a stroke suf-
ficient to connect the inlet Y® with the pipe
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7' and in this position the bar is locked -

against movement in either direction by co-
operation of the locks M" and M. When
the inlet of air to the switeh-cylinder C
through the valve ¢? and pipe #* has thrown
the switch to its fully-operated position, the
pipe m™ is eonnected to the exhaust through
the valve Eand the pipe m! is connected with
the supply Y2 In this position air-pressure
is put uapon the lock M and is cut off from
the lock MY, whereupon the switch-operating
bar M' may be pulled outward to its extreme
position. As above described, this extreme
position of the valve N’ connects the pipes
n' and n' with the exhaust, thus cutting off
the air-pressure through the pipe n'° upon
the valve ¢®  This position produces no ef-
fect upon the cylinder C and the switch re-
mains in its set position. If, now, it is de-
sired to return the switch to its original po-
sition, the switch-operating bar M’ is pushed
inward, but is stopped at a midway position
by the lock M and is locked against move-
ment in either direction by codperation of
the locks M and M!'. In this position the
valve N’ connects the inlet Y? with the pipe
7', which conveys air-pressure to the valve ¢’
and opens said valve, thus connecting the
cylinder with the supply-pipe Y’ through the
pipe %, whereupon the c¢ylinder is moved and
the switeh is reset to its former position. The
motion of the switech in being reset moves
the valve E back to its original position, open-
ing the pipe m" to the exhaust, introducing
pressure in the pipe m!, and releasing the
lock M from the operating-bar M', where-
upon the operating-bar M' may be returned
to its initial position, cutting off the air-sup-
ply to the pipe n’' and opening both the pipes
7' and n' to the exhaust, thus relieving the
valves ¢’ ¢® from pressure and cutting off the

air-supply to both ends of the ecylinder.

After these operations have occurred all the
parts arein their original positions and ready
for a new operation.

As above explained and shown in Fig. 27,
the action of the operating-bars M M'is con-
trolled by the interlocking mechanism. The
slots in the operating-bars which operate the
tappets T and T’ are of such total length as
to produce a stroke of said tappets sufficient
to permit the locking and unlocking move-
ments of the bars .. Forinstance, upon ac-

tuating the switch-handle M® the partial
stroke of said handle and of its operating-bar
M’ is insufficient to raise the tappet T high
enough to permit the dog /' on the locking-
bar L' to enter its noteh T¥ in the tappetT',
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and consequently the tappet T of the related
signal device cannot be raised, nor can the
handle M?of the signal-operating mechanism
be moved; but when the lock M is released
the operating-bar M’ can be pulled outward
to its extreme position, and the tappet T is

then raised, so that the notch £ stands op-.

posite the dog !, and the bar I’ can be moved
by the action of the notch #° in the tappet T
upon the dog I° on the locking-bar L. As
long as the parts of the interloeking mech-
anism stand with the dog !’ in the notch {1
and the tappet T raised, so that the dog I’ rests
against the edge of the tappet and not oppo-
site to the notch 7, it will be impossible to
move the switch-operating bar M’ until the
signal-operating bar M is pushed inward to
its normal position and its tappet T is re-
turned to the position shown in Fig. 27. The
lock M? prevents the full return of the oper-
ating-bar M until the semaphore S has re-
turned to the danger position, whereupon the
bar M is unlocked and may bereturned to its
initial position, thus moving the tappet T
downward until its noteh #°is opposite to the
dog . The operating-bar M' may now, and
not until these operations have occurred, be
moved back to its original position, foreing
the dog {* into the noteh #°; whereby all the
parts are brought again to their initial posi-
tions. —

Having thus described the invention, what
I claim is—

1. In a switch-operating apparatus, a cyl-
inder and piston for throwing the switch, said
cylinder having: two operating-ports, a sup-
ply-main, a separate motor-valve controlling
each port to admit air to said eylinder from
said main and to exhaust air from said cylin-
der, a controlling-pipe for operating each mo-
tor-valve, and means for producing pressure
in said controlling-pipes alternately and for
reducing the pressure in both controlling-
pipes simultaneously.

2. In a switeh-operating apparatus, a cyl-
inder and piston forthrowing the switch, said
cylinder having two operating-ports, a sup-
ply-main, a separate motor-valve controlling
each port to admit air to said eylinder from
said main and to exhaust-air from said eylin-

- der, a controlling-pipe for operating each mo-

tor-valve, and means for producing pressure
in said controlling-pipes alternately and for
exhausting both controlling-pipes simultane-
ously. ‘ )

3. In a switch-operating apparatus, a cyl-
inderand piston for throwing the switch, said
cylinder having two operating-ports, a sup-
ply-main, a separate motor-valve controlling
each port to admit air to said eylinder from
said main and toexhaust air from said eylin-
der, a controlling-pipe for operating each mo-
tor-valve, and means for producing pressure

in said controlling-pipes alternately and for-

reducing the pressure in both controlling-
pipes simultaneously, a valve operated by the
movements of said piston and connected with

11

said supply-main, signal-pipes leading from
said valve for operating indicating mechan-
ism for the lever at the operating-station, said
indicating mechanism, and portsin said valve
atthe switch which at mid-stroke in either di-
rection opens both signal-pipes to exhaustand
at each end of ifts stroke produces pressure
in one signal-pipe and exhausts the other and
vice versa.

4. In a switch-operating apparatus, a cyl-
inder and piston for throwing the switch, said
cylinder having two operating-ports, a sup-
ply-main, a separate motor-valve controlling
each port to admit air to said eylinder from
said main and to exhaust air from said eylin-
der, a controlling-pipe for operating each mo-
tor-valve, and means for producing pressure
in said controlling-pipes alternately for ex-
hausting both controlling - pipes simultane-
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ously, a valve operated by the movements of .

said piston and connected with said supply-
main, pipes leading from said valve for oper-
ating a locking mechanism for the lever at
the operating-station, said locking mechan-
ism, and ports in said valve at the switch
which at mid-stroke in either direction opens
both signal-pipes to exhaust and at the two
ends of its stroke produces pressure in one
signal-pipe and exhausts the other and vice
versa.

- 5. Inaswitch-operating and return-signal-
ing device, a switch, a pneumatic supply-
main, a valve controlling said supply-main,
pipes connecting said valve with signaling
apparatus at the operating-station, a motor,
a main plate operated by said motor and hav-
ing a slot-and-pin connection with the switch
and a slot-and-pin connection with said valve,
the slots being of such form as to produce
converse movements of the switeh and valve.

- 6. The combination of a switech and its op-
eratingeylinder and piston, a motor-valve for
controlling the movement of said piston in
each direction, a pneumatic supply-main, an
operating-valve for controlling both of said
motor-valves, a controlling-pipe from said op-
erating-valve to each motor-valve, said oper-
ating-valve being adapted to produce pressure
or exhaust alternately in said controlling-
pipes and to reduce the pressure in both con-
trolling-pipes simultaneously.

7. The combination of a movable sema-
phore, a pneumatic motor for setting the same
in safety position, an operating-barat the op-
erating-station for controlling the motor, a
preumatic locking device for the operating-
bar, a valve at the semaphore operated by
the movements of the semaphore-arm, and di-
rect pneumatic connections between said
valve and said locking deviees, said locking
devices being operated to lock said bar upon
exhaustion of the air from said pneumatic
connections and to unlock said bar when the
semaphore has returned to danger position
and has operated said valve to produce pres-
sure in said pneumatic connections.

8. Inaswitch-operating apparatus, a pnen-
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matbic motor for throwing the switch, an op-
erating-bar at the operating-station adapted
to control the movements of said motor, a
valve at the switch operated by the move-
ments of the switch, alocking device for said
operating-bar, direct pneumatic connections
between said valve and said locking devices,
said valve being adapted to release said lock-
ing devices alternately by pressure in said
pneumatic connections when the valve is at
the end of its stroke, and to set said locking
devices when the valve is at its mid-stroke
by exhausting said pneumatic connections.
9. In a switch-operating mechanism, the
combination of an actuating-plate for moving
the switch, a valve-operating rod for trans-
mitting a signal indicating the position of
the switch, the plate having two slots, the
first slot having end portions parallel with the
movement of the actuating-plate and a diag-
onal central portion, and the second slot hav-
ing diagonal end portions set in parallel
planes and the straight ecentral portion par-
allel with the movement of the plate, a switch-
operating rod codperating with the first slot
and a valve-operating rod codperating with
the second slot, whereby, in a movement of
the actunating-plate in either direction the
valve is partly set before the switch beginsto
move, the switch is moved while the valve is
stationary, and the stroke of the valve is fin-
ished after the switch has been fully moved.
10. In a switch-operating mechanism, the
combination of an actuating-plate for moving
the switeh, a valve-operating rod for trans-
mitting a signalindicating the position of the
switeh, the plate having two slots the first
slot having end portions parallel with the
movement of the actuating-plate and a diag-
onal central portion, and the second slot hav-
ing the diagonal end portions set in parallel
planes and the straight central portion in the
line of movement of the plate, the switch-op-
erating rod codperating with the first slot and
the valve-operating rod codperating with the
second slot, a pair of lugs upon said actuat-
ing-plate and a locking-bar connected with
the switech having slots in which said lugs
engage at the ends of the stroke of said ac-
tuating-plate, whereby, in the movements of
the actuating-plate in either direction the

- locking-bar is released and the valve is partly

55

6o

65

set before the switeh begins to move, the
switeh is moved while the valve is stationary
and the stroke of the valve is finished and the
bar is locked after the switch has been fully
moved.

11. In a pneumatic switch-operating appa-
ratus, a eylinder, a piston for throwing the
switch, sald cylinder having two operating-
ports, a supply-main, a separate motor-valve
controlling each port to admit air to said cyl-
inder from said main and to exhaust air from
said eylinder, a controlling-pipe for operat-
ing each motor-valve from which air is nor-
mally exhausted, and means for producing

- pressure in said controlling-pipes alternately
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and for exhausting both controlling-pipes si-
multaneously.

12. In a pneumatic mechanism for operat-
ing switch and semaphore devices, the com-
bination of a pneumatic motor, a valve con-
trolling the same, an operating-bar for said
valve, a lock for said bar, a pneumatic oper-
ating mechanism forsaidlock, pnenmatic con-
nections from said mechanism to a valve at
theswitch orsemaphore, connections between
the switeh or semaphore and the valve thereat
for operating said valve, and means for re-
turning the lock to its initial position, actu-
ated by the movement of said bar.

13. In a pneumatic mechanism for actuat-
ing switch and semaphore devices, a valve
controlling the same, an operating-bar for
said valve, said bar having a notched edge; a
locking-rod for engaging said notched edge,
a pneumatic actuating deviee for said rod,
pneumatic connections from said device to a
valve at the switch or semaphore, mechanism
operated by the switch or semaphore for ac-
tuating the valve, the edge of the bar being
so formed as to return the locking-rod to ifs
initial position.

14. In a pneumatic mechanism for control-
ling the operating-bars of switch and sema-

phore devices, the combination of an operat-

ing-bar adapted to control the movements of
the switch or semaphore, said bar having a
notched edge, a rod adapted to engage said
notched edge, a casing whereinto said rod ex-
tends, a fexible diaphragm in said casing, a
valve at the switch or semaphore and oper-
ated by the movements thereof, a pneumatic
connection from the valve at the switch or
semaphore to said casing for operating said
rod, and means upon the operating-bar for
returning the said locking-bar positively to
its initial position.

15. In a switch-operating device, the com-
bination of an actuating-plate, connections
therefrom to said switeh for operating the
same, a locking-bar movable with said switch
and having grooves therein of different con-
tours, lugs on said actuating-plate, one of
said lugs being adapted to enter one of the
grooves only and the other lug being adapted
to enter the other groove only.

16. In a switch-operating device, the com-
bination of an actuating-plate, connections
therefrom to said switch for operating the
same, a locking-bar movable with said switch
and having two grooves therein of different
contours, two lugs on the actuating - plate,
each lug corresponding in contour to one of
said grooves and having such a contour that
it eannot enter the other of said grooves.

17. The combination of & movable switch,
an operating-rod therefor, a rod-actuating
plate, a bed-plate having ways in which said
actuating-plate slides, a switch-locking rod,
a keeper on the bed-plate in which the lock-
ing-rod works, a cam-slot and pin connection
between the switch-rod and the actuating-
plate, and a locking connection between said
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plate and the locking-rod, the same consist-
ing of grooves or slots of different contour on
one of the parts, and lugs or detents on the
other part, one of said lugs being adapted to

enter one of the grooves only, and the other

lug being adapted only to enter the other
groove.

18. In a switch-operating mechanisin, the
combination of an actuating-plate for pro-
ducing converse movements of a switch and
a valve, oppositely-disposed pin-and-slot con-
nections between the plate and theswitch and
valve-operating rods, a locking-bar codperat-
ing with the actuating - plate and having
grooves or slots therein of different contours,
and lugs on the actuating-plate, one of said
lugs being adapted to enter one of the grooves
only, and the other lug being adapted to en-
ter the other groove only.

19. In a valve mechanism for pneumatic
switch and signal operating apparatus, the

- combination of a casing having an internal
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bore, a piston fitting in said bore, and ports
controlled by said piston, said internal bore
extending into a cylindrical portion of the
casing-and having an annular space around
the same. ‘

20. In a valve mechanism for pneumatic
switch and signal operating apparatus, the
combination of a casing having an internal
bore, a pair of connected pistons working in
said bore, an inlet-pipe at one end of the bore
of the valve-casing, an exhaust-port at the
opposite end of said bore, an outlet-pipe in-
termediate theinlet and exhaust, a pneumatic
mechanism for operating the pistons in one
direction, and a spring tending to move them
in the opposite direction.

21. In a valve mechanism for pneumatic
switch and signal operating apparatus, the
combination of a casing having a cylindrical
bore, a pair of connected pistons fitting in
said bore, and ports controlled by said pis-
tons, one end of the bore being within a cy-
lindrical extension projeeting into the cham-
ber of the casing, and one of said valves be-
ing adapted to move in said eylindrical ex-
tension.

22. In a valve mechanism for pnenmatic
switch and signal operating apparatus, the
combination of a casing having a cylindrical
bore, a pair of connected valves fitting in
said bore and ports in said casing controlled
by said valves, one of said ports being in a
cylindrical extension projecting into the
chamber of the casing, means for moving the
valves in one direction, and a spring tending
to move them in the opposite direction.

23. In a valve mechanism for pneumatic
switch and signal operating apparatus, the
combination of a casing having an internal
bore, a pair of connected pistons working in
said bore, an annular chamber in the upper
part of the casing surrounding and commu-
nicating with the upper part of said bore
above the upper piston, an inlet-pipe com-
municating with the annular chamber, an ex-

13

haust-port leading from the lower part of said
bore, an outlet-pipe connecting said bore be-
tween theinlet and the exhaust, a pneumatic
device for operating the pistons in one direc-
tion, and a spring tending to operate it in the
reverse direction. -

24, In a valve mechanism for pneumatic
switch and signal operating apparatus, the
combination of a casing having a eylindrieal
bore, a pair of connected valves fitting in
said bore, and ports controlled by said valves,
one end of said bore being within a cylin-
drical extension projecting into the chamber
of the casing, and one of said valves being
adapted to move in said cylindrical exten-
sion, and a pneumatic mechanism for oper-
ating the valves.

25. In a valve mechanism for pneumatic
switch and signal operating apparatus, the
combination of a casing provided with a cy-
lindrical bore, a pair of connected pistons fit-
ting in said bore, ports controlled by said pis-
tons, one end of said bore being within acy-
lindrieal extension projecting into the cham-
ber of the casing, and one of said valves be-
ing adjusted to move in said eylindrical ex-
tension, and a drip-chamber outside the cy-
lindrical extension, said drip-chamber ex-
tending from the first- mentioned chamber
downward in the body of the valve and hav-
ing a plugged outlet.

26. In a valve mechanism for pneumatic
switeh and signal operating apparatus, the
combination of a supply-pipe, a casing into
which it leads, two inlet-ports connecting the
supply-pipe with the casing, two outlet-pipes
leading from the casing, outlet-ports connect-
ing said outlet-pipes with the casing, and
ports and passages in the fixed and movable
parts of the valve whereby either of said out-

let-pipes may be connected with the supply-

pipe, and the air may be exhausted simulta-
neously from both the outlet-pipes.

27. In a valve mechanism for pneumatic
switch and signal operating apparatus, the
combination of a supply-pipe, a casing into
which it leads, an exhaust-port, two inlet-
ports connecting the supply-pipe with the
casing, two outlet-pipesleading from the cas-
ing, outlet-ports connecting said outlet-pipes
with the casing, and ports and passages in
the fixed and movable parts of the valve
whereby either of said outlets may be con-
nected with the supply-pipe, the other outlet
being meantime connected to the exhaust,
and both of said outlets may be connected
with the exhaust, the outlet-ports being at
suech time closed. ’

28. In a valve mechanism for pneumatic
switch and signal operating apparatus, the
combination of a supply-pipe, a casing into
which it leads, two air-outlet pipes leading
from the casing, a valve-seat having a medial
exhaust-port, an inlet-port conneected with
the supply - pipe, an outlet - port connected
with each outlet-pipe, said four ports being
arranged symmetrieally with reference to
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said exhaust-port, a slide-valve having a sin-
gle pair of ports adapted to connect one of
the inlet-ports with one of the outlet-ports, a
port constantly registering with the exhaust-
port, and two ports conneeted with the last-
mentioned port, each adapted to register with
one or both of the outlet-ports in the seat.
29. In a pnenmatic mechanism for operat-
ing switch and semaphore devices, the com-
bination of a pneumatic motor, a valve con-
trolling the same, an oper amnmbal for the
valve, sald bar havmd a groove on one edge
provided midway of its 1en<*th with a 1ock1nw-
wedge and having a sloping face at one end,
a rod for locking the bar, said rod having a
notch adapted to fit the grooved edge of the
operating-bar, and pneumatic devices for op-
erating said rod transversely to the bar,
whereby on operating said locking-rod in one
direction the operating-bar may pass through
the noteh and engage behind the wedge, thus
preventing reverse movement of the bar, and
upon releasing the rod from its actuating de-
vice it is returned to its original position by
the sloping face of the groove in the operat-
ing-bar.
;O In a combined switch and signaling ap-
paratus, the combination of a movable sema-
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phore, a pneumatic motor therefor, an oper-
ating-bar for throwing the motor into action
a movable switch, a pneumatic motor for
working the sw1teh an operating-bar for this
motor, mechamsm f01 locking the switch-op-
eratmo’ bar, and mechanism for locking the
signal- operamnoF bar, said latter mechamsm
bemw adapted to 1elease the signal-operating
bar only when the switch- opemtmo bar has
completed its movement.

31. In a combinedswitch and signaling ap-
paratus the combination of a mov&ble sema-
phore, a pneumatic motor therefor, an oper-
ating-bar for throwing the motor into action,
a movable switch,a pneumatlc motor for wor K

ing the switch, an operating-bar for throwing
thlS motor mto action, interlocking meehan-
ism connecting the two bars towethel so that
neither can be actuated until the other has
completed its movement, individual locking
devices for each of said bars and mechamsm
for releasing said bar-locking devices by
means of areturnimpulse from the semaphore
and switch respectively.

FRANK L. DODGSON.

Witnesses:

C. M. PERKINS,
F. BISSELL.
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