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UNITED STATES PATENT OFFICE. |

GEORGE WESTINGHOUSE, JR.,

AND JENS G. SCHREUDER, OF PITTSBURG,
PENNSYLVANIA. -

SWITCH AND SIGNAL APPARATUS.

IPRCIFICATION forming part of Letters Patent No. 446,159, dated Febrliar'y 10,1891,
Application filed March 19, 1888, Renewed January 10, 1891, Serial No. 377,336, (No model.)

To all whomv it may concern:

- Be it known that we,-GEORGE Y ESTING-
HOUSE, Jr., a citizen of the United States, and
JENS G. SCHREUDER, a subject of the King of
Norway, both residing at Pittsburg, in the
county of Allegheny and State.of Pennsyl-
vania, have invented or discovered a certain

new and useful Improvement in Switch and

Sional Apparatus,of which improvement the
following is a specification.

The invention herein relates to interlock-
ing mechanism for controlling by fluid-press-
ure and electrically-pneumaticor other press-
ure appliances for moving the switches and
signals or other devices orappliances at a dis-
tance where areturn indication of completion
of such movement is desired,and the comple-
tion of such movement effects a locking of
the eontrolling mechanism, the operation of
said fluid control being also regulated elec-
trically; and in general terms the invention
consists in certain combinations of rotatable
or revoluble rollers or barrels, some of which
are connected to valve mechanisms control-

‘ling the operation of switches and themselves

dependent for full movement upon the switch
movements, said rollers being provided with
insulated metallicstripssolocated around the
barrels or rollers as to require certain prede-
termined positions of certain predetermined
rollers for the completion of the controlling
electric circuits. |

Tt also consists of mechanism for locking

switch-operating levers, said mechanism be-

ing operated by the signal-levers, which are
in turn locked by electrically-controlled mech-
anism by the clearance of a signal and un-
locked by the passage of the train from the sec-
tion controlled by the cleared sigual, all as
more fully hereinatter described and claimed,

Figure 1 is a diagrammatic view showing

a section of double tracks with a cross-over
track and branch lines from each main line,

together with the appropriate home and dis-
tant signals, mechanism for operating the
switches and signals, the pipe-connections
from the machine to such switch mechanism,
and the electric circuits passing through the
machine for controlling the signals. Fig. 21s
a front elevation of the machine, showing the

!

view of an indicator-board containing minia-

ranged for a normally-closed circuit and the

_—

the front plate being broken away to show the
mechanical locking and valve mechanisms,
partly in section and partly in elevation.
Fig. 3 is a plan view of the machine. Fig. 4
is a sectional elevation, the section being
taken on the line = x, Fig. 2. Fig. 5 i8 a de-

“tail view, on an enlarged scale, of the elec-

trically-actuated mechanism for locking the
switeh-levers, showing the progressive steps
in the operation of shifting the switch. Kigs.
6, 7, and 8 are plan, side, and end views of
the electrically-actuated lever forlocking the
switeh-lever. Figs. 9, 10, 11, and 13 are dia-
grammatiic views illustrative of the eleetric
circuits in different positions of the switches
and signals and their operating mechanisms.
Fig.12 is a detail view, on an enlarged scale,
of the interlocking relay. Iig. 14 1S a rear

60

_ 79
ture tracks, showing the different positions

of the switches operated by the switch-con-
trolling mechanisms, and alsocontainingnum-

bered disks indicating approaching trains.
Fig. 15 is a sectional view on the line y v,
Fig. 14. Fig. 16 is a sectional detail view of
a valveforreleasing fluid-pressure for return-

75

ing the numbered disks to normal position.

Fig. 17 is a perspective view of one of the
make-and-break rollers controlling the signal-
circuits. Fig. 18 isa sectional view of one of
the signal-levers. Figs. 19 and 20 are views
of the circuit-breaker operated by the signal-
shifting mechanisms, the former being ar-

8o

latter for a normally-open circuit.

The machine consists of an iron frame L,
supporterd by atable L’. In this frame, near
its rear end, are arranged a series of three-
way-valve mechanisms 1 2 34, &e. Each of

. S 90
these mechanisms consists of a case 3%, hav-

ing a conical opening therein for the recep-
tion of the correspondingly-shaped plug 4%,
having grooves 5 and 6 for connecting the ——-
ports 7 and 8 alternately with the. inlét-port 95 -

9 and exhaust-port 10, said ports 7, 8, 9, and
10, being formed in the casing 3*. The

orooves & and 6 are made of such a length
around the plugs 4* that when the plugs are
IOD

at center position the partitions between the
grooves shall cover the ports 7 and 3, as shown'

switch and signal operating levers, a part of | in ¥ig. 2, and when the plug is shifted, as

|1F- r
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hereinafter stated, to either side of its center [ however, sufficient to so reverse the valve

position fluid-pressure will be admitted to
either one or-the other of the ports 7 and 8,
depending upon the direction in which the

5-plug is shifted. The several casings are
formed with horizontal openings 11, register-

ing with each other and forming a continu-

~ous passage under the casings through the

IO

machine for conducting fluid-pressure, said
opening in each casing being connected with

the 1let-port 9. The exhaust-port 10in each
casing is connected with a similar passage

formed by openings 12 in the casings. The

assage or opening 11, formed, as desecribed
) o =2 ? . p,

in thecasings of the valve mechanisms of the

series, is connected with a flunid-pressure res-
ervolr 13 by a pipe 14. (See Figs. 1 and 3.)

~Theports 7 and 8 are connected with the valve
‘mechanisms E, B/, E* and E3, controlling the
’ J 2 b o

20

25
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switch-operating mechanisms I, ¥/, F? and
I'%, by pipesa a’ 6 U ¢ ¢’'. |
The stems of the plugs 4* of the several
valve mechanisms 1 2 3 4, &e., are provided
with operating handles or levers 15, and also

with locking -quadrants 16, having curved |

slots 17, (see Figs. 2 and 5,) the lower walls

of the slots having notches 18 formed mid-

way of the length of theslots. On the valve-

casings 3" are formed brackets 19, to which

are pivoted the safety-latches 20, having their
rear ends connected by rods 21 to the arma-
tures 22 of the electro-magnets 23, whereby
the lateches are operated, as hereinafter de-
scribed. The front ends of the safety-latches
engage the slots 17 in the quadrants 16, said

latches being held as against lateral move-

ment by studs 24, projecting upwardly from
thevalve-casings. When thecircuit through

the magnet 23 is broken, the weight of the

40

armature 22 holds the front end of the safety-

- lateh 20 on a plane above thenoteh 18, s0 that

the quadrant can be fully reversed; but,as a

R0

full movement of the quadrant and its con-

nections will, as hereinafter stated, complete

an electric circuit, thereby rendering it pos-

sible to give asignal before the switches have |

been properly set, a tongue 25 is pivoted to
the safety-latch 20 and is held in normal
position by means of spring-leaves 25, riv-
eted to a rib on the under side of the latch
and bearing at their free ends on opposite
sidesof the tongue nearits rear end, as shown
in Fig. 7 and by dotted lines in Fig. 6, said

~tongue projecting through a slot 27 in the

55

60

Jateh (sce Fig. 8) and having its free end
resting on top of the reduced end of the lateh
engaging the slot17. This tongue is made of
such a thickness that when the lateh is in
normal position—=. e., the front end of the
latch elevated by the armature, as above

stated—a. pin 26 on the upper wall of the slot

17 will engage said tongue while the quad-
rant is being reversed, thereby preventing

any movement of the quadrant beyond its
.center position greater than the amount of
play allowed the tongue by the slot 27 in the

safety-lateh.

mechanisms 1 2 3 4, &e., as to admit fuid-
pressure 1nto that pipe which was in the pre-

vious position of the valve,the exhaust-pipe,
and thereby shift the switch by means of

fluid-pressure mechanism F. The unlocking

“of the switch—a step preliminary to its move-

ment—will, by the mechanism indicated at
124 120, &e., Fig. 1, close the circuit passino
through the magnet 238, and the movement of

the armature consequent thereupon will de-

75

press the front end of the safety-latch 20 into

the nofch 18 and free the tongue from en-

0

gagement with the pin 26, thereby prevent-

ing any further movement of the quadrant

and valve mechanism nntil the switch has
been. fully changed and locked. The move- -

mentof the switch-locking mechanism breaks
the circuit through the magnet 23, thereby

permitting its armature to drop and raise

the front end of the safety-latch from the
notch 18 on the opposite side of the pin 26,
when thequadrant and valve mechanism may
be fully reversed. | | |

In order to prevent any movement of the

quadrant during the downward movement of

0O

the latch and tongue on the unlocking of the

switch, as stated, the combined thickness of
the tongue and latch is made greater than the
distance between the lower end of the pin 26
and the bottom wall of the slot 17, so that the

05

latch will engage the end of the notech 18 be-

fore the tongue is freed from the pin.
In order to relieve the locking mechanism

just described from shocks or strains ineident

to a hurried operation of the machine and to
regulate the preliminary movement of the

switch-controlling mechanism, the upper edge

of the frontplate 28, immediately in the rear of

the levers15,is formed.into a series of curved .

I00..

[0g

segments 29, provided with shoulders 30 and -

31, the distance between the shoulders 30 be-
ing equal tothe length of the slots 17 and the
distance between the shoulders 31 correspond-
ing to the length of the notches 18.
rear side of the levers 15 are arranged the

sliding latches 32, having their lower ends con- -

structed to engage the shoulders 30 and 81, the
upper ends of said latches being connected to
the stems of operating-handles 33,said stems
passing through slots 34 in the upper ends of
the levers 15. '
the curved segments by springs 35,  (See Fig.
4.) - In shifting one of the levers the operator
pushes on the handle 33 until the end of the
latch drops into the notch forming the shoul-
ders 31, which will prevent any further move-

ment of theleveruntil the operator raises the
to lift the latch clear of .

handle sufficiently
the shoulders. At the time the lateh 32 en-

gages one of the shoulders 31 the quadrant

16, latch 20, and tongue 25 will be in the po-
sition shown by the middle quadrant in Kig.
0. 'T'he operator allows the lever to reniain

‘at rest until the latch 20 and tongue 25 have
‘been shifted in the manner hereinbefore de-
This amount of movement is, | seribed to the position shown by the second

110

On the

115

T'hese latchesare held against
120

125

130
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‘metallic eircuit from the binding

the valve mechanism 1 2 3
a series of rollers 45, similar in construction
to the rollers 36 and provided with metallic.

446,159

diagram .from the right in Fig. 5.
raises the handle 35 and shifts the lever 15
until the lateh 32 comes in contact with the

shoulder 30,at which time the quadrant,latch

20, and tonﬂ'ue 29 will be in the position shown
by the dl%ﬂ'ram at the right of Fig. 3. |
Around the stems of the plugs 4% are ar-

ranged rollers 56, formed of rubber, hard wood,
or other non-conducting material, and on the

rollers are secured a series of metal bands 37,
passing partially around said rollers, said
bands being held in place by bending their
ends inwardly and 1nserting such bent ends
into longitudinal deep grooves or slots 38,
formed in the surfaces of the rollers.

On the frame 1, beneath the rollers, is ar-

ranged a bed-plate 39, formed of rubber, hard

wood, or other suitable insulating material,

and along this bed-plate, at right angles to the
rollers 36, are secured a series of metal strips
40, connected on one side of the machine to
a common metal strip 41, secured on an end
plate 42, of rubber, hard wood, or other suit-
able 1nsulating material, so as to insulate the
strip 41 from the machine, the opposite ends
of these strips 40 being connected to inde-
pendent binding-posts 45. "These strips 40
are not continuous along the bed-plate, but
are formed of two, three, or more sections,
each section being provided at its ends with
metallic springs 44, arranged to bear upon the
rollers 30, in line with the bands 37, so that
in certain positions of the rollers the strips
40, springs 44, and bands 87 will form, except
for breaks hereinafter described, a complete
-posts to thﬂ
cominon strip 41.

Parallel with the rollers SG connected mth
3, L%c;, Is arranged

bands 37, partially surrounding said rollers,
and arranged in certain positions of the roll-
ers to engage or have electrical contact with
the springs 44 of some of the strips 40, as
fully deseribed in connection with the rollers
36. These rollers 45 are journaled at one
end of the machine in bearings 40, located
between the valve-casings 3* and, if desired,
formedintegral therewith.
of therollers are journaled in bearings formed

‘in the front plate 28 of the machine, as are

also the rollers 30.
On the rear ends of the roliers 45 are se-

cured quadrants 47 having slots 43 formed

therein, (see Iligs. 2, 9, 10, and 11,) and with-
in these slots 48 m"e arr anyed the forward
ends of locking-latches 49, which are pivoted
on brackets 50 (see Figs. 3 and 4) and have
their rear ends connected by rods 51 to the
armatures 52 of the electro-magnets 53. These
glectro-magnets are meluded in electric cir-

~cuits to be hereinafter more fully described,

wliich are made or broken by the change of

position of one or more signals mcluded in
one or more combmdtlons of switches and

sienals and Dby interlocking relays which are |

- He then |

T'he opposite ends

controlled by the switch-operating mechan-
ism and by track-circuits. When the elec-
tro-maguets. 55 are charged, the front ends
of the locking-latches 49 are held downagainst

the lower walls of the slots 48 of the quad-
rants 47, which can then be shiffed to one

side or the other, as desired, (see Figs. 2, 9,
10, and 11;) but when the cireuits throuﬂ'h
md magnets 53 are broken the weight of the

‘armature will raise the front ends of thelock-

ing-latches 49 between the studs 54 on the up-
per walls of the slots 48, thereby preventing
any movement of the quadremts (see Figs. 9

and 10,) or between the ends of the slots and

the studs 54 when only a limited movement
of the quadrants 1s permitted.

The operating-levers 55 of the rollers 45 are
slotted at their ends (see Fig. 2) for engage-
ment with the stems of the handles D6 af theﬁ
crank-arms 57 of the shafts 58, which are

75

30

journaled in suitable bearings in the frame

L., as shown in Figs. 2 and 4.
The handles 56 are provided with spring-

ac.uated pins 59, adapted to engage a hole in -

the front plate 28 when the levers 55 and
crank-arms 57 are in line with each other, at
which time the locking-latches 49 will be in
line with the notch between thestuds 54 and
also with curved slots 6).on both sides of the

“center position of thelatch 49 and erank-arms,

these slots 60 being made of a length so pro-
portioned in relation to the distance between
the studs 54 and the ends of the slots 48 of
the quadrants 47 that when the ends of the
levers engage either the ends of the slots or
the studs 54 the pins 59 will bear against the
corresponding ends of the slots 60. This con-
struction and arrangement of devices pre-

Q0

100

105

serves the quadrants and latches from being -

injured by accidental movementsof the mech-
anism,

Beneath the rollers 56 and 45 and pmallel
therewith are arranged a series of brackets
61 and 62, having notches formed in their up-
per and lower edges, respectively, for the re-
ception of a series of locking-bars 63, which

are provided on the lower edges with a series

of teeth adapted to engage with the toothed
segments 04, secured. to the shafts 58, each
shaft being prowded with a single segment
64 for'em—-dfrement with one of the 1oekmg-
bars. Above the locking-bars are arranged
a series of locking-dogs Ga pivoted at thelr
rear-ends to the frmne of the machines and
having their front ends projecting through
slots 66 in thefrontplate 28, said locking-dogs
being arranged in the vertical plane passing
through the axis of the rollers 36 and adapted

when mmed, as hereinafter stated, to engage _ -

the talls 67 of the levers 15. These loehmn--

I11C

g

I20

125__ |

dogs are supported by the bars 63, which at

suitable intervals are provided mth. notches ..
or depressions 68 of sufficient depth to allow
the dogs to drop down below the line of move-
ment of the tails 67, the remaining portions
of the bars being of stifficient height to raise
the dogs into the path of movement of said

L350




 tails.
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and ¢ ¢

to the main lines M’ and M, respectively.

It will be re achly understood that as
the switch-operating levers 15 are first shifted
to the right or left of the center position and

‘then the_ signal-levers are correspondingly

moved, whereby the locking-bars 63 are so
shifted as to raise the loeking-dogs 65 from

the depressions or notches 68 into the path
of movement of the tails 67

cannot be reversed sufficiently far to change
the switches until after the signal-levers 55
are returned to normal and the locking-dogs
drop into the notches 6S. As the 1001{11]0-

~dogs extend across the entireseries of loclmm—
bars, and as each bar is designed to opemte'

only such of the dogs as are included in one

combination, the bars 63 are so constructed

as regards their upper edges that only those
dogs included inany one combination will be
affected by the movement of the bavsin such
combination. In the present case this pur-
pose is effected by notclies in the bars, such
depressions or notches being of alength equal
to the full movementof the loekmﬂ' bars.

only a little greater than the thldmesg of the

dogs, that the first movement of the levers 55
| from a- center position will

_ aise said dogs,
thereby locking the levers 15 as against re-

versal untilthelevers 55 have beenreturned to

normal or center position, as shown in. Fig. 2.
The lay-out or diagram of tracks employed
for illustrating the invention herein consists

of the main 1mes M M’, having the branches

N N’ and thecross-over O and the switches for

the branches and cross-overm m &Hd%&ﬂdﬂ

respectively. These several switches are op-
erated by the fluid-pressure mechanisms F,

E’, B2, and T%, as shown in Fig. 1. These
mechcmlsmf% are connected to the valve mech-

anisms E, K/, E? and E® by pipes 69, and-the

valve meclmmsms are connected to the ma-
chine-valves 1 2 3 4, &e., by pipes a a’, b U/,
, respectively, as hereinbefore stated.

In desembmn the signals and switches con-
nected with the lay- Out bhown in IFig. 1 trains

will be supposed to be moving in the direc-

tion of the arrow x on track M and in the di-

rection of the arrow 7 on the track M’. The

“above-described system of tracks is provided
‘with a distant signal 70, governing the ap-

proaeh of 131‘&1[18 on the track M’ to the switches
m’ and n’/, the home-signal 71, bovermng the
main line pqst the switches m’ and #/, the
route-signal 72, bove,‘tnmn‘ the br .:mchmﬂ" line
N’, and the route-signals 78 and 74 governing
the movement of tl.:uns from the bmnch \T’
The
distant signal 75 governs the movements of
trains on the track M as they approach the
switches m and 7 in combination with the
home-signal 76. The route-signals 77 and

78 govern the movement of trains from the

. hne M to the lines M’ and N', respectively.

termed ¢ pot- blﬂ‘l’l::ﬂ&” 79 and 30.

The moveu’leut of trains f10m lines M to N

and return is governed by what is commonly
The sema-

, the levers 15

The
“ operative notches” €8, as Lhey might be
termed, are so Gonstructed being of a lenfrth

the opposite pole of battery L.
controlling the magnet on distant signal 75

| eonnected to braneh pipe 33.
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phore-signals from 70 to 78, inclusive, are op-
erated by any suitabile fluid- -pressure mech-
anism 81, preferably that described and
claimed in Tetters Patent No. 357 , 109, egranted
February 1, 1887, to George NVe'stmfrhouse,
Jr., said me(,ham:m bemn connected to the
fluid- -pressure reservolr 13 by main pipes 82
and branches 83.. Theflow of pressure to and
from thesignal-operating mechanism 81 igcon-
trolled by electro-magnets, as shown in said
patent, said magnetsbeingincluded inelectric
clremts eoutrolled by the machme The bat-
tery I is connected by a suitable wire with a

‘binding-post electrically connected tothe com-

morn Stmp 41,and the current passes from sald
strip 41 through the strips 40,springs 44, and
bands 87 on the rollers 36 and 45 when said
rollers have been properly adjusted, as will be
hereinafter stated. The current controlling
the magnet of

of the locking-relay 86, and thence by the wire
57 to the ma,f}jnet on ‘Slﬁ‘n‘ﬂ 76, and 1s there

connected to branch pipe 85 of the system of
fluid-pressure pipes which are connected to

passes fr'om Gae Of the binding pnstb 13 by

the wire 88 through cwcmt—breakmtr mechan-

ism 89, operated by the meelmmsm 81 on sig-
nal 76, thence to a circuit-breaking thk—l a-
lay 90 controlled by track- section 91, and
thenee to one pole of magnet of signal mech-
anism on signal 75, the oppoute pole being
The rails of in-
sulated track-section 91 are connected at one

end of said sectlon to opposite poles of bat-

signal mechanisin 31 on the
home-signal 76 passes from one of the bind-
ing-posts 43 by the wire 84 to the magnet 85

The current

75

8¢

‘90

95

10O

105

tery ' and at the opposite end thereof to the

magnet of relay 90. The current controlling
the magnet of the mechanism 81 of signal 77

passes from one of the binding post% 43 by

the wire 93 through the magnet _91 of thelock-
ing-relay 95, and thence by the wire 96 to the
magnet on
current passes by the fluid-pressure pipes to
the batltery [I. "T'he current controlling the
maguet of the operating mechanism 81 of the

Sig nal 78 passes from one of the binding-posts

4:3 by the wire 97 to the magnet 9Sof the lock-
| ing-relay 99, and thence by the wire 100 to thé

magnet on signal 78, whence it passes by the
fluid-pressure pipes to the battery H. The
currents controlling the magnets of the oper-

ating mechanisms S1 of the signals 71 and 72

pass from two of the binding-posts 43 by wires
101 and 102 to the magnets 103 and 104 of the
locking-relays 105 and 106, and thence by the

signal 77, from which point the

110

115

[20

125

wires 107 and 108 to the magnets on said sig-

nals, whence they pass by the fluid-pressure
pipes to the battery H. The currents con-
trolling the magnets of the operating mech-
a,nisms 81 of the route-signals 73 and 74 pass
from two of the binding-posts by the wires 109
and 110 to the magnets 111 and 113 of the
locking-relays 112and 114, thence by the'wires

| 115 and 116 to the magnets of the route-sig-

130
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battery II by the fluid-pressure pipes. 1he

current controlling the magnetof the operat-

ing mechanism 81 of the distant signal 70
passes from oneof the binding-posts 43 by the
wire 117 to a circuit-breaking track-relay 118,

controlled by track-section 119,and thence by
wire 120 through the magnet in signal 70 to.

battery H by the fiuid-pressure pipes. |
It will be observed that all the above-de-
seribed circuits start from one side of the ma-
chine and that the battery Il is connected to
the opposite side of the machine.  Hence it
is necessary that such of the rollers 36 and
45 as are included in any combination should
be in certain predetermined positions before
any current can pass through sald circuits
to the magnets on the signal-operating mech-
anisms 81 of the signals. The movementsof
the rollers 36, so far as a completion of cir-
cuits above deseribed through their bands 57
is concerned, is electrically controlled by the
magnets 23, as hereinbefore described. One
pole of- each of these magnets is connected

to the independent binding-posts 121 and the

opposite pole thereof to a common metallic

‘strip 122, insulated from the machine, said

strip 122 being electrically connected to one
pole of the battery H, whose opposite pole is
connected to the fluid - pressure pipes, as
shown in Fig. 1. The circuit;including the
magnet 23, controlling that one of the rollers
36 which is connected to the valve mechan-

ism 1, as hereinbefore stated, is formed by

the wire 123, leading from one of the binding-
posts 121 to one part of the circuit-breaking
mechanism 124, the other part of said mech-
anism being connected to one of the fluid-
pressure pipes. This circuit-breaking mech-
anism 124 is controlled by the locking-pin of
the switch m and is so constructed that the

circuit is completed while the switch is un- |

locked and broken when the switeh 1s locked
in either of its positions. '
breaking mechanisms controlling the move-
ments of the valve mechanisms on the ma-
chine may be operated by any other moving

part of the switeh orits shifting mechanism—

as, for example, the deflector-rails, the switch-
pointsof the piston of the fluid-pressure mech-

‘anism F—provided that the cireuit-breaking

mechanism be so operated as to close the cir-
cuit at the beginning of the switeh-shifting
operation and break the circnit when the
switch-points have been fully shifted. 1t 1is
preferred, however, that the circuit-breaking
mechanism be operated by the locking-bolt,

as stated, for the reason that the valve mech- |

anism 1 cannot be released, having once been

6o locked by a completion of its controlling-cir-

cuit, until after the switch-points have been
fully shifted and locked.

The circuit-breaking mechanisms 124, 126,
128, and 130 are constructed substantially as

deseribed in Patent No. 357,109, hereinbetore

referred to, and in the diagrammatic view,
Fig. 1, they are represented as moving in a

These circult-.

i

although shown for convenience outside of
the rails, they are in practice arranged be-
tween them.,

The making and breaking of the switch-

circuits, which are effected antomatically by
the movements of the switch-locking bolts,
cause the latches to rise and fall, and thereby

guide the operator and indicate to him the

position of the switehes and the proper time
for setting the signals. | |

" As the switches m and m/, being opposite
ends of the cross-over O, should be operated
together, the valves E and E’ of the switch-
operating mechanisms F and F’ are connected,
as shown, to the same valve mechanism 1 of
the machine, as shown in Fig. 1, and hence
it is necessary that a double electriclock con-
trolled by the movements of both switches
should be applied to said valve mechanism 1.
For this purpose a second slot 17%, similar 1n
construction to the slot 17, is formed in the
quadrant 16, as shown in Figs. 2, 4, and 5, and

nals.73 and 74, and from said magnets to the | direction parallel with the track-rails, and, -

79

30

00

a second lateh 202, similar to the latech 20 1n

construction and funetion, is pivoted to a
bracket or support 19%, said lateh being con-
trolled by an electro-magnet 23*. This elec-
tro-magnet is included in a circuit formed by
a wire 125, passing from one of the binding-
posts 121 to one part of the circuit-breaking
mechanism 126, the other part of said mech-

anism being connected, as shown, to one of

the fluid-pressure pipes. This circuit-break-
ing moechanism 126 is controlled by the lock-
ing-pin of the switch m’ in the manner above
described in connection with the mechanism

124 of the switeh m. | .

The magnet 23 of the machine-valve mech-
anism 3, which controls the operating mech-
anism I3 of the switech n’ through the medinm
of the valve mechanism E?, isincluded in the
electrie ¢ircuit formed by the wire 127, passing
from one of the binding-posts 121 to one part
of the circuit-breaker 128, the other part of

which is connected electrically to the fluid-

pressure pipes. The magnet 23 of the valve

‘mechanism 2, controlling the movements ot

the switch n, is included in the electric cir-
cuit 129, passing the circuit-breaker 130 in &
manner similar to that above described in the
connection with the other switch-cireuits.
The track-circuit controlled by the circuit-

breaker 131, which is controlled by track-sec-

tion P? of track M, is formed by the wire 193,
leading from one part of the circuit-breaker
131 to the magnet 134 of locking-relay 30,
thence to the magnet 135 of locking-relay
114, thence to the battery h, and then to the
other part of the circuit-breaker. .

The track-circuit controlled by the circuit-

breaker 136, which is controlled by the track-

section P of track M’, is formed by the wire
138, leading from one part of the circuit-
breaker to the magnet 139 of the locking re-
lay 106, thence to the magnet 140 of locking-

relay 105, thence to battery /i, thence to mag-

nets 141 and 142 of locking-relays 95 and 99,
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53, which a

‘ing mechanism contro
141 of locking-relay 95,
“ing mechanism contro

ling the movement of the 1‘01191 45 for

thence to one part of circuit-breaker 143, and
thence back to the circuit-breaker 136. Tt
will be observed that the above-described cir-
cult 1s also controlled by the track-section P’
through the mediumof the circuit-breaker143.

The track - cirenit controlled by cirenit-

‘breaker 144,which is controlled by the track-
section P of track M’, is formed by wire 145,
leading from one p.:mt of the circuit- breaker

144 to magnet 146 of the locking-relay 112,
and thence back t2 the other part of smd cir-
cuit-breaker.

The movements of rollers 45 necessary for'

making or breaking the signal - circuits
thro unh the maohme are contl*olled through
the medmm of the latches 49 by the maﬂnetb

pendenb binding posts 147.

The circuit in which the magnet or mag-

nets 53, controlling the movements of the
roller or rollers 45 i'or making or breaking the
circuits through the maehme for sig nals oOV-

erning train movements along and from the

track M 18 formed by wire 148 leading from
one of the binding-posts 147 to circuit- break-
lled by magnets 94 and
thence to circuit-brealk-
lled by magnets 98 and
142 of locking-relay 99,thence to ¢i reuit-break-
Ing mechanism contiolled by magnets 85 and
131 on locking - relay 86, thence to cireuit-
breaking mechmnsms 14‘), 150, 151, and 152,
controlled by signals 78, 77, 76, and 75, and
thence to the fluid-pressure pipes, which are
electrically connected to the battery 72 in-
cluded in the above circuit.

- The number of signal-rollers 45 included in
~a locking-circuit depends upon the number

of train movements in any one lock- combina-
tion.

T'he circuit in 1nzhmh the magnet 53, cont{rol-
malk-
ing or breaking the circuits through the ma-
wnals governing tmmmovements
along, to, and from track M’,_ 1s' formed by wire
153, leading from one of the binding-posts 147

to cu*cmt bre&ker controlled by mdwnets 140

and 103 in locking-relay 105, thence to cir-
cult-breaking mechanism eontmllea by mag-
nets 104 and 139 on locking-relay 106, thenee
to eircuit-breakers 154,155, 156 157, and 158,

controlled by signals 70 71 72 73 74, thence

to fluid- -pressure pipe and battery 71,% thence

55

6o terminus of wire SS to the distant signal 75,

to circuit-breaking mechanism contr olled by

magnets 111 and 146 on locking-relay 112,
thence to circuit-breaking mechanism con-
trolled by magnets 113 and 135 on locking-re-
lay 114, and thence to locking-magnet 53.
The bmdmn -post 43, fmmnw the machine,

is connected to the common strip 41 by a Gon-

tinuous strip 40, in lieu of passing through

strips 37 around the rollers;
observed that this circuit 88 passes through

“circuit-breaker 89, controlled by the L.ome-
signal 76, and throufrh the circuit - breaker
operated bv relay 90, eontmlled by insulated | is elec,trle.:bllj counected to a Lontact pomt-

are electrically connected to mde-'

but it will be-

443,159

| track-seetion 91, which forms part of the eir-

cuait of the battery 2*t. Ilence it iS necessary
to clear the home-signal 76, thereby closing
the cireuit. 88 throuﬂ'h br*ea;ker 89, and albo
that the cirenit thl'mwh the track -relay 90
should be complete before the distant signal
70 can be cleared.

As one of the circuit-breakers in cirenit 88
is controlled by track-section 91, the entrance

of a car upon said section will by' utting out

75

the relay 90 break the circuit S8, thereby

causing the signal 75 to return to “danger,”

and thus protect the rear of a train passing

along the track M. Itissometimes necessary
to allow a train to pass the distant signal and
move up to the home -signal; but, as in the
above-described armnﬂement the dIStd;Ilt S1g-

nal is always cleared by setting the home-sw-

nal at “safety.”
circuit 88 at the machine, so that said circuit
mmay be broken by the operator, thereby re-
turning the distant signal 75 to “danger,”
while the home-signal is at “safety.” This

machine-switch in circuit 88 may be an ordi-

nary key or one of the signal-rollers 45 not
otherwise employed. This machine-switch
may be employed in lieu of the track-section

91 for throwing the distant signal to “danger”

after the passage of the train.,

Inlieu of interposing a circuit-breaker con-

trolled by the home-signal 71 in the circuit

117 of the distant signal 70, a circuit-breaker
159, controlled by the'signal 71, is interposed
in the insulated track-section 119 forming a
‘part of the circuit of battery /75,

md circuit
also including the relay 118, controlhng cir
cuit-breaking mechanism in the cireunit 117.
Thecircuit117, being a normally-open circuit,

tor the reason that the track-cirenit 119 is
. alsoa normally-open circuit, being closed only

when the signal 71 is cleared, the distant sig-

nal 70 will remain at “danﬁm 7 until the cir-
cuit through the tmck-sectmn 119 1s closed
by the home blorml 71 going to “safety,” and
the signal 70 Will remain at “safety” until

-elther the-signal 71 is set to “danger” or un-
til a carenters the track-section 119 while the |

signal 71 is at *““safety,” or until an operator
opens a key on the machine, as described, in
connection with c¢irenit S8.

The construction and operation of the lock-
ing-relays 86, &ec., are clearly shownon an en-
larged scale in I‘w 12, and by reference to

md figure it will be observed that the signal
and tmek circults pass through the maﬂ*nets
85 and 134 thereof, but that the IOOklnﬂ'-Cll‘
cuits are eonnected toinsulated bindin f‘r-posts

160 and 161, the former being electrically con-

nected to the armature 162 of the upper mag-

net 35, the other post 161 to the eontd,ct-pomt

163, attaehed to but insulated from one arm
of the bell-erank 164, the other arm of said

‘bell-erank forming the armature of the lower
‘magnet 134 of the locking-relay.
scope of movement of the contact-point 163 is

‘VWithin the

arranged a stationary contact-point 165,which

55

A switch is plaeed in the
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|

166 on the spectacles 167 of the magnet 85. | “danger,” 80 as to protect the rear end of the

On the end of the vertical arm of the bell-

- -~crank 164 is hinged a pawl 168, held by a
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spring 169 in line with the arm of the bell-

crank, but permitting of backward bending
of the pawl when the vertical arm of the bell-
crank is thrown to the left by closing the cir-
cuit through the magnet 154. 'The operation
of this locking-relay is as follows: 1t being
premised that signal-circuits are normally
open and the track-circuits normally closed,
and while said circuits are in their normal
condition, the above-described devices will
assume the position shown, thereby closing the
locking-ecircuit. If now the signal-circuit
should be closed, the armature 162 will be
raised, thereby breaking the locking-circuit

“at the contact-point 166, and if the track-cir-

cuit be broken the locking-circuit will be
broken at the contact-point 165. When the
armature 162 is raised by closing the signal-
circuit while the track-cireuit is closed, the
pawl 168 will be thrown to the left, the end of
the pawl being moved into line with the 1n-
stlated bracket 170 on the armature 162, so
that when the signal-circuit is again broken

the bracket will engage the step in the end

of the pawl, thereby preventing the armature

162 from dropping down upon the contact-

point 166 and completing the locking-cireuit
as long as the track-circuit remains closed.
Hence, in order to close the locking-cireuit
after it has been broken by closing the signal-
cireuit, it is necessary to break the track-cir-
cuit, thereby permitting its armature to drop
and move the vertical arm of the beli-crank
to the right, thus disengaging the noteh in
the pawl 168 and permitting the armature 162
to drop upon the contact-point 166; but, as by
the movement of the vertical arm of the bell-
crank to theright the locking-circuit is broken
atthe contact-point 165, the track-circuit must

~ be again completed, thereby throwing the

50

55

contact-points 163 and 165 together before the
locking-circuit 1s closed. | |

In describing the operation of this plant
reference will be had principally to Figs. 1, 2,
5,9, 10, and 11, and for the purpose of said
description it will be supposed that a train
on track M, moving in the direction of arrow
2 from a point to the right of the section of
track shown in Fig. 1, is to be shifted to
track N’.

Figs. 9, 10, and 11 illustrate the operation
of the signals, the circuits controlling and
controlled by the signals, and the switch-in-

terlocking mechanism controlled by the sig-.

nal-operating mechanism only during. the

movement of the train from the right-hand |

end of M to and past the interlocking track-
section. P?.  Tor this purpose it 18 necessary
that switches 12 and m should remain normal,

as shown, and that signals 76 and 75 should

be cleared in the order named, until the train
has passed track-sections 91 and P7, the en-

trance of the train onto track-section 91 au-
tomatically shifting the distant signal 75 to

train, said signal remaining at “danger” un-

til the train has passed off of track-section 91,

when the signal will return to and remain at

“gafety” until its controlling-circuit 1s bro-

lken by returning the home-gignal 76 to “dan-

oer,” unless, as should always be the rule,

said controlling-circuit is broken by the op-
erator by means of a key S, (see Fig. 9,) in-
terposed in said eireuit at the machine while
the train is passing along track-section 91,1n
which case the signal 75 will remain at “dan-
oer” after the train has passed off of track-
section 91. The train having passed beyond
the track-section P2 it is necessary, in order
that the train may pass over to N’, that the
switches m, m’, and 2’ be shifted, the signal
77 be cleared, and all opposing signals, 1n-
cluding in this case all other signals shown,
must be locked at normal or “danger.”

As the switches m and n.are normal or set
for clear main’ line, it 1s only necessary for
the passage of trains to a point beyond the
track-cirenit P? that the signals 76 and 795
should be cleared. Thisiseffected by throw-

ing the second signal-lever 55 of the signal- .

controlling mechanism B, FFigs. 2 and 9, 10

the left, thereby so turning its roller 45 that

one of the bands 37 thereon will come into

contact with the springs 44 on each side

thereof, and so completing the controlling-
circuit for the signal 76 through the machine,
said circuit being formed by wires 84 and 87

and passing through magnet 85 in the lock-

ing-relay 86. The completion of this signal-
circuit operates the mechanism 81 of signal

76, so as toshiftsaid signal to “safety,” and at

the same time closes the circuit for distant
sighal 75 at the circuit-breaker 89, thereby

operating the mechanism 81 at signal 75, so-
The completion of

as to clear said signal.
the cireuit for signal 76 through magnet 85 of
locking-relay 86 raises the armature 162, (see

Jocking - relay 86%,) thereby breaking the

normally - elosed locking-circult formed by

T
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wire 148, which is also broken at circuit-
breakers 151 and 152 by the movement of sig-

pals 76 and 75 to “safety.” 'This breaking of
the locking-circuit 148 permits the locking-

latches 49 to rise in their slots 48 of quad-
rants 47, attached, as hereinbefore stated,

to rollers 45, which are operated by the first
and second signal-levers 55 of signal-con-

trolling mechanism A, as shown in Figs. 2 and

9. The latch of the first signal mechanism
A enters the notch between the lugs 54,
thereby locking said mechanisim in 1its ceun-
ter position as against any movement for the
reason that said lever countrols, through ecir-
cuits hereinafter mentiored, the signals 77,
78, and 74, which govern train movements in
opposition to those controlled by signals 76

‘and 75, already cleared, as stated. 'T'helatch
49 of the second signal mechanism 13, Figs. 2
and 9, enters the spacebetween the left-hand

end of the slot 48 in its quadrant 47 and one
of the lugs 54, thereby locking said mechan-
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Ism as against its return to center position; | upon drop down out of the line of movement

but the distance between the lug 54 and the
end of the slot is sufficient to permit of such
a movement of the rollér 45 of said signal
mechanism I3 as to move the band 37 from
contact with one of the springs 44, thereby
breaking the signal-operating cireuit and re-
turning the signals 76 and 75 to “danger” at
the will of the operator; but the breaking of
the signal-circuit and the consequent return
of the signals 76 and 75 to “danger” will not

complete the locking-cireunit 148, as the pawl
168 (see Figs. 9 and 12) was moved under the

bracket 170 by the action of the spring 169

when the armature 162 was raised, as herein-
before stated, and said pawl will prevent the

armature 1062 from dropping onto the contact-
point 166 until the circuit formed by wire
153 through magnet 134 has beenbroken and
then closed, either by the passageof the train
onto and off from the track-section P? or by
the operator through the medium of a key
plae_ed in the circuit 183 at the machine for
use 11 emergencies.

In Ifig.10is shown the position of the parts

signal mechanism B.has been shifted toward
the right from the extremeleft-hand position
shown in IFig. 9 until one of the lugs 54 en-
counters the latech 49. This movementof the
signal-controlling mechanism B will, as shown
in Ifig. 10, break the signal-circuit 84 by turn-

“Ing the band 37 of said mechanism out of

contact with one of the springs 44, As soon
as this brealk occurs .the signals 76 and 75
return to “danger” and the armature 162 of
magnet 85 drops down, but cannot come into
contact with the pin 166 on account of the
pawl 168 engaging the bracket 170 on said
armature. (See locking-relay 86Y, Iig. 10.)
As soon, however, as the train enters the un-

- locking-section P? the track -circuit 133 is

50
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- broken and the armature forming part of
“bell-crank 164 drops,thereby disengaging the
pawl 163 from the bracket of armature 162,

thereby permitting said armature to drop into

contact-point 166, completing the locking-cir-

cult at that point; but said circuit is simulta-
neously broken as the coutact-pin 163 was
drawn away from pin 165 by the above-de-
seribed movement of the bell-crank, asshown
in relay 867 IKig. 10. As soon, however, as
the train passes off of the unlocking traclk-
section P? the track-circuit 133 is again com-
pleted and the bell-crank 164 is so moved as
to brinig the pins 163 and 165 into contact,
thereby completing the locking-circuit 14S.
(See Fig. 12.) The magnets 53 being excited
by the completion of the circuit 148, the
latches 49 are moved down below the path of

movement of the lugs 54, thereby unlocking

the signal mechanisms A and B, whereupon

the latter may be returned to center or nor-

mal position, as shown in Ilig. 11. This re-
turn-of the mechanism B to normal o moves

the locking-bars 63 as to bring the notches

of the levers of the switeh-controlling mech-
anisms 1 2 3, &ce. |

In ‘Fig. 13 are shown the positions of the
bands 37 on rollers 36 or 45, countrolling
switches and signals for routes conflieting
with the route given when said rollers arein
the positions shown in Kig. 9. By reference
to said Tie. 13 it will be clearly seen by the
positions of the bands 37 that the signal-cir-

cuit of which the bands 37 form a part can-.

not be completed until the rollers are turned;
but, as hereinbefore stated, the shifting of the
signal-lever to clear the signal for any given

route locks up the levers and rollers control-]
ling any conflicting route—as, for example,
1t 1s mecessary, in order to give a route In

conflict with that given in Fig. 9, to shift the

switch-controlling mechanisms 1, 2, and 3 and
the signal-controlling mechanisms A and B

to the right in Fig. 9 in order to complete
the signal-ecircuit of which the bands o7
therein shown form a part; but by reference
to Fig. ) 1t will be seen that said mechan-

70
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isms are and will remain locked until the sig-

nal mechanism B has been returned to nor-
mal, (see I'ig. 11,) thereby sending the signal
controlled thereby to “danger.” . The purpose
of this locking of the signal-controlling mech-

05

anisms from returning to center position, al-

though the signals have been returned to

“danger,” is to prevent any movement of the

switch-controlling mechanisms which have

LOO

been mechanically locked by the movement

of the signal-lever 55 of signal mechanism I3
through the medium of locking-bars 63 and
dogs 65, as hereinbefore described, until 1t 18

certain that the train has passed beyond the

last fouling-point in the combination, and

this is indicated by the breaking and closing

of the track-circuit 133, due to the passage ot
the train over the unlocking -section P~*
When the unlocking has been thus completed

11O

by the return of signals 76 and 75 to normal

and the passage of the train over the unlock-
ing-section P? as above stated, 'the signal-
controlling mechanism may be returned to
center position, thereby unlocking the ma-
chine and all connections. |

T'he train having passed the unlocking-sec-
tion P= as.above stated, it is necessary,in
order that it may be shifted onto track N,
to change switches m, m/, and n’ and to clear

the signal governing such route. As the

switches m and m” are controlled, as herein-

Dbefore described, by the same valve mechan-

ism on the machine—:u. e., the one operated by
that one of the levers 15 designated by 1 in
Kig. 2
shown 1n I'1g. 2, to the right until the latches
20 and 20*, or rather the tongues 25 and 254,
thereon encounter the pins 26 and 26* in the

slots 17 and 17* of the quadrant 16, as shown

in the second quadrant from the left in Fig.
5. This movement of the lever shifts the
valve 4 so as to open the port 7 to the exhaust

therein in line with the dogs, which there- .'I-Em.d the port 8 to the fluid-pressure supply.

ald leveris shifted from the position
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Such (,ha,nﬂe inthe ﬂuld -pressure so shifts the
valve mechanisms E and E/ as to set the

" switch mechanisms F and F’ into operation.

The first movements of the switch mechan-
isms withdraw the locking-bolts thereof and
thereby so operate the cir cuit-bre aking mech-

anisms 124 and 126 as to complete the smtch-

IO

 nections with the ar matures

locking circuits formed by wires 123 and 125,

passing through magnets 23 and 23*. The ex-
citation of thebe magnets produced by closing
the circuits causes, th1 ough the deseribed con-
22 and 22*, the

forward ends of the latches 20 and 20?, with
their tongues, to drop into notches 13 :emd 18°

of the quadrant 17, thereby permitting to clear

the tongues 29 aud 25* from the pins 26 and

- 268 and pass to the opposite sides thereof, as

20

nections remain locked,

The quadrant and its con-
| however, by the
latches 20 and 20° engaﬂinn the notcheq until
after the entire switch movements have been
completed and locked. The movements of
the locking-bolts in locking the switch-rails
break the switeh-cireuits 123and 125, thereby
permitting the armatures 92 and 22° to drop

shown in Fig. o.

" and raise the latches 20 and 20* from the

| .
35
Ae

45

55

~each su:le of the roller.

notches 18 and 18%, whereupon the lever des-
ignated 1 can be shlfted to the limit of its

movement to the right, the Qpnnﬂ-latch 32 on

said lever having ﬁmt been raised so as to
clear the shouldel 31,
ment of the lever and the roller 36 attached
thereto brings that strip 37, forming a part of

the circuit of the signal reqmled in the coms-

bination, into contact with the springs 44 on
Sunultameously with
the shifting of that lever designated 11in Fig.

9 the lever deswna‘red 3 is also shifted to the-

right, the 1mmedmte locking and unlocking
ol:‘ its quadrant 10 and of the switeh N/, as

ueseubed in connection with lever 1, being

effected in the same manner and order stated
as is also the closing of another break in the
signal-circuit by a qtilp 37 on the roller 30
connected to the lever 3

The switches m, m ,a,nd n" having been set,

as described, for the passage of the train to.

the track N’,it remains to clear the signal 77
and lock all oppogmu signals and bueh of the
switech-levers as are mcluded in the combina-
tion or any other combination conflicting
therewith. In order to clear signal 77, the
sienal-lever A, Fig. 2, is shifted “to the 1eft
theleb blmnmﬂ a S’mp 37 on the roller 45,
opemted by the lever A, into contact with
springs 44 on each side of the roller, thereby

- completing the circult of signal 17 through

6o

the machine, the roller 49, opemted by levep

B, which 1s included 1n the same combination
as lever A, having a strip 37 so located there-
on as to f01m olectrical connection between
springs 44 on each side thereof and included
in the circuit of signal 77 when the lever B
is at normal or center position. The eircuit

of signal 77 from the machine to the signal
passes by the wires 93 and 96 through the

The complete move-

the ﬂrmature forming

operating 111@511.;11115111 S1,and the Completlon
of the circuit, as deacrlbed operates said sig-
nal mechanism to shift the Slﬂ"nal to “ safpty,

and also, by raising the armature 162 of the
magnet 94, br ea,lz:s the locking-cireuit 148,
whmh 1S dlsao broken by the. movement of the
signal 77 to “safety” through the circuit-
br ealier 150. This break 1n the locking-eir-
cuit causes the latches 49 to rise, the 1atch

of quadrant 47, connected to lever B, enter-

ing the notch between the lugs or pins 54,
thel eby locking sald quadmnt and 1ts lever
in center position, and the latch for quadrant
connected to lever A entering the space in
slot, 48 to the left of the lugs or pins 54, there-

70

75

8o

by locking said lever A as against a refturn

to center 1)0651t1011 until unloeked by the pas-
sage of the train onto and over the track-sec-

tion P’, thereby opening and closing the c¢ir-

cuit thwunh magnet 141 of lockmo‘—relay 95,

and thelebv eompletmn‘ the lockmn-cucmt'
148, provided signal 77 has been returned to

90

“danwm ” in the manner hereinbefore fully
set forth in connection with the movement of

the train along track M; but the spacein the
slot 48 between the left-hand end of said

slot and the Iugs or pins 54 is long enough
to permit of such a movement of the 1*01191‘
45, connected to lever A, as will break the

-sw'n.:ﬂ cirenit and 1etu1n the 51011&1 77 to

¢t danﬂ‘er » Thesignal 77 having been cleared,
as a,bove descubed the train is free to move
from trackk M alonﬂ' the cross-over O to the
track M’, and thence onto the track N’.

erating circuit-breaker 143 is cut out, thereby
br eakmﬂ the track-circuit 138 and 1616&51110'
a part of bell- crank
164 of locking-relay 95 and permitting the
armature 162 to drop down onto contact-point
166, thus effecting the first step necessary, as
hereinbefore described, for completing the
locking-ecircuit 143 tlnolwll saidlocking-relay
95.
section P’ the circuit 138 is again closed,

thereby causing the armature of the bell-

crank 164 to be Taised and the contact-points
163 and 165 to be brought together, thus com-
pleting the lockinf}'-ciwnit‘MS' thmun‘h lock-
ing-relay 95 and unloekmn' the wn&l levers
A ELIld B, the signal 77 havmﬂ‘ been thrown
to "‘dann*el ” as soon as the train had moved
past said signal by shifting the lever A the
amount permltted by the dlstanee between
the lugs 54 and the end of slot 48 as hel eln-
before qtated

It will be observed that lever C, CGDthHlHU
signal 73, forming a part of a eombmatlon
dlﬂ?erent from that above desecribed and in
opposition to the above- described train move-
ments, is not included in locking-circuit 148;
but said signal cannot be cleared while the
switches m and m' are reversed or set for
the cross-over O, for the reason that a part ot
the circuit- contmllmﬂ' signal 73 is formed by
strips 37 on the 1011er 36 conneeted to the le-

magnet 94 of locking- relay 95 to the swnal— | verl, controlling switches m m/, said strip be-

As soon as the train pa,sses off of track-

95

I0O

As
the train enters the section P’ the relay-op-

105
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Ing s0 10(3&‘[6(1 as to be 11’1(3&]_)&1)16 of complet-

5

ing connection with the springs 44 of said
swnal circuit until the lever1 hasbeen shifted
to normal pOSltlon thereby causing
switches m and m’ to move to normal. |

Asanadditional safeguardagainsttheclear-

| ing of signal 73 while Swlml 77 is cleared, the

euuut contl olling signal 77 is formed in part

by a strip 37, so loc,a,tcd on the roller 45, con-

(o

g

20

nected to sig nal lever C, as to require smd sig-
nal-lever to be in center or 1101 mal pocutlon
before the cuemt f01 mnnﬂl 7 can’ be GO M-

pleted

If now it should be desired to run the train
from track N’ onto track M’, and thence along
said track in the direction mdlcated DY arrow

1, the machine having been unlocked by the

passage of the train over track-section P/, the
signal-lever A is returned to normual or oentel
pOS]th]J thereby unlocking the switch-levers

1 and 3, which had been mechamcally loeked'

, by the movement of the signal-lever A to the

| .30

leftin clearing signal 77 thl ough the medium
of 1001;1110-1)31'5 63 and dogs 65 in the manner
herembefore fully deseubed The switch-
lever 1 is now turned to the left or normal po-

sition, thereby shifting the switches m and m’”

to clear main line; but the switeh-lever 3 is

not disturbed, the pOSIthH into which it had

been shifted for the train movement just de-
scribed being the same as required for the
frain movement desired—z. e., for branch line
N’. The movement of the bmtch-lever 1 and

- switehes m m’ will be accompanied by the

$O

50

locking and unlocking movements controlled

by cm__,ult breakers 124 and 126, described in
connection with the mm*'ements of said lever

and switches required for the train move-
~ments last referred to.

The switech N’ being
in proper position for the passage of the tlmn
from track N’ to M’, it now remains to clear
the signal 73, and thls 18 eifected by turning
%w*na,l-lever C to the right, thereby complet-
ing signal cireuit 109 tthllﬂ‘h the machine

_throuu'h the medium of a plopelly located

strip 37 on the roller 45, operated by said sig-
nal-lever, a portion of said circuit having beun
prekusly completed when the switeh-lever
3 was shifted to the right, as hereinbefore
stated. T'heclosingof eircuit 109, which passes

‘through magnet 1]1 of lockmmlel&y 112,

breaks loekm o-circuit 153 throu gh ther msmn

of armature 169 of sald magnet, sald lockmn- |
circuit being also broken by the movement of'

signal 73 to “Safety” through the medium of
circuit-breaker158. The bleakmﬂ‘ of eircuit
153 permits the armature 52 of the magnet 53

- pertaining to the signal-lever C to drop, there-

66

by raising the lateh 49 for lockingsaidlever to
rise in the slot 4.8 of the qu&dlant 47 into the
space between the right-hand end of said slot
and the lugs o4, thus locking said lever as
against any return to center position, but
permitting such movement to the lever C and
its roller 45 as will effect a break in the sig-

nal-circuit 109 for the purpose of Ietul'llltlﬂ‘_
~signal 75 to “d&nom &

T'he above-described |

the

146,159

movement of lever G meehamcaﬂy locks the

switch-lever 3 through the medium of locking-

bars 63 and dogs Go, and hence said sw1teh-
leverand its switeh 1/ cannot be changed until
the signal-lever C has been returned to nor-
mal or center position.
signal-lever to normal or center pOSlthIl Can-
not be effected until the latch 49 is dropped
to the bottom of slof 48 of quadrant 47, and
such movement of the latch 49 can 0111y be
eifected by closing the bleaks in the locking-
circuit 153 by retur ning the signal 73 to ”dan-
ger”’ and the passage of a tmm over the track-
section P4, thereby breaking and closing the
track- 01r<3111t 145, and so Opemtmn‘ the bell-
crank 164 of 10(313;111“‘-161&}? 112 1n the manner
hereinbefore described as to complete the ¢ir-
cnit 153 through said locking-relay.

This return of the

As the

75

o

cueuﬁb of. Sw‘nfmls 0,71, and 72 are formed

in part by stri 1pS 37, 80 located on the roller 45
of leverCas to eome into contact with springs
44 01115 when the lever C is turned to the
left, it is evident that such signals cannot be
Clem ed until after the leveris unloeked from

its right-hand position by the passage of tr ains

over the unlocking track-section P‘*, as here-
inbefore deser 1bed the smnal 73 having been

returned to “danoel ”

The machine havmn been u I’llOCked by the

passage of the train over track-section P4 as

stated, it isnecessary for the movement, of the

Q0

95

train alonﬂ* the line M’ in the direction of the

arrow 7, after having nassed out of branch
line N/, that the sw 1tch n’ should be returned
to normdl and the signals 71 and 70 be cleared.
The latter can only be cleared in case the train
has passed oft of the track-circuit 119, for the
reason hereinbefore stated, that the bhOlt -ClP-
cuiting of this track - sectlon throuﬂ*h the
W heels of a car standing thereon wﬂl break

signal - circuit 117, theleby pleventlnﬂ' tht,-

cleaunw thereof. ,
In order to return the smtch n’ to nor mal
1t 18 necessary to unlock its controlling-lever
o by shifting the signal-lever C to center po-
5113101] 1heleb} SO Shlftll]ﬂ‘ the locking-bar 63
that the dog 65 will drop into a norch 63
therein, thus freeing the switch-lever 3, so

position and through the fluid-pressure of

‘meéchanisms contr olled thereby set the switch
The operator now shifts the -

for main line.
signal-lever 3 to the left, thereby completing

the circuit formed by wires 101 and 107

through the machine and clearing the home-
Slﬂ‘nﬂl 71. 'T'he movement of tlle %wnal 71 to

bctfety” closes the circuit through t ‘ack-sec-
tion 119, by closing circuit- hreaker 159, and,
In ¢ase no cars are standing on said Secblon
thereby closes the circuit 117 controlling the
dl%temt signal 79, and shifts said swnal to

“safety,” the cireuit 117 having been Ccom-
pleted through the machine by the movement
of the signal- Ieve1 Ctotheleft,as hereinbefore
deserlbed As the circuit 107 passes through
magnet 103 of locking-relay 105 the closmn
of’ &md ell*cmtlmsus the armature 162 of smd

I0C0

105

I10O

115

‘that it may be shifted to the left or normal -

120
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11

magnet from the contact-point 166, thereby | 14, One of the crank-arms 175 1s connected

breakmo the locking-cireuit 155, Wmch is also
broken b} the movement of signal 71 to
“safety” through circuit-bre aker 155 and
locking the Slwnal-l{wer C as against return to
center p051t10n in the manner fully described
in connection with the clearing of signal 75.

< Ag the roller 45, connected to lever C 1S pro-

O

20

3¢

3
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40

50
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63

Tigs. 4 and 14.) As

vided with a Stllp 37, formmﬂ* part of 1he cir-
cunit-controlling mcfna,l am‘l said strip 37
is so located that said Sw‘nal circuit 1s com-
pleted only when satd lever is turned to the

right, it is evident that said opposmo‘ signal

73 cannot be given while signal-leveris locked
5 to the left, as described; and as it is neces-

sary that the signal 71 Should be returned to
‘“danger,” thereby closing the break 155, and

~that the track-circeunit 138 should be brokeu
and then closed by the passage of the train

over track-section P, in order that lever C
mav be unlocked and turned to the right, 1t
is evident that the opposing signal 73 cmmot
be given until after the train has passed all
foullno-pomus in the arrangement of tracks
shown in I1g. 1. Althounh the strip 37 on
roller 45 of lever C 18 80 Tocated as to com-
plete, so far as said roller is concerned, the

cirenit-controlling signal 72 when lever C 1S

turned to the left 113 will be 1mpossible to
clear the signal 72 for the reason that a por'
tion of the cu*cmt controlling signal 72
formed by a strip 37 so loed,ted on the 1oller
36 oflever 3 as to complete said signal-cireuit
only when the levers has been shifted to the
richt for reversing switch n’. -

The arran D*ement of tracksand bmtche%, to-

gether with their controlling-signals, the sev-
oral electric circuits for eontrolhnﬂ* the Posi-
tion of sigrals, and the operating- machine, as
shown in the drawi ings and hereinbefore de-
seribed, is employed for the purpose of 1llus-

trating the several features of the invention |

herein as they may be applied in use; butthe

invention is not limited to the m*ra,nﬂement |

number, or combinations of switches, Slﬂl"lalb,
and controlhnﬂ circuits shown, as the skilled
operator will be enabled from the foregoing
to apply the invention as the various and

‘continually-changing conditions of use may

require.

Above the machine is arranged a board
(See Figs. 2 and 4) having miniature rails 172
..-,u'mnﬂed thereon in eorrespondence with the
tracks and switches controlled by the machine,
the switches being represented by short sec-
tions 173, each hcwmﬂ* one end free to move,
and the oppo‘alte Seemed to a pin 174, passing
through the board 171, and on the end of the

pin 174, projecting throun'h the rear side of

the board, is secured a crank-arm 175. (See
each SWltch 18 repre-
qented by two of the sections 179

rail, the crank-arms 175 are cmmeeted in
pairs, asshown in Fig. 14, by bars 176, so that
each of the Seetlons will be simultaneously

swung out of line with the rail 172 and into

line Wlt]l each other, as shown in IFigs. 2 and |

178 and to each other that when

,0ne in ea,ch_

by a rod 177 to a lever 178, so pivoted on the
board 171 that one of its ends extends down
into the line of movement of the lugs 179,
formed on the quadrant 16, connected to the
switch -controlling mechanisms of the ma-
chire. These levers 178 are held normally
in a center position by springs 180, as shown
in Fig. 14, and the sections 175, formmﬂ a pair,

70

75

are So eonneeted by the rods 1/7 to the levers

the levers
are held in center position, as above stated,
the sections are held out of line with the

main rails and with each other, as shown in

Fig. 14. These levers 178 are shifted to one
side or the other by the lugs 179 in accord-
ance with the movement of the quadrants,

“the lugs being so located on the quadrants as

not to engage the levers until the quadrants
approach closely the limits of their move-

ments, and as the quadrants cannot, on ac-
count of thelocking mechanism hereinbefore
described, approach closely the limitsof their

movements until the switch-rails have been
shifted and locked the sections will, after the
first movement of the quadrants in shifting

a switch, remain in their normal or broken

position, as stated, until atter the switch-
rails have been fully shifted and locked,

thereby permitting of the completion of the
movement of the quadrants.

30

Q0

95

Any known devices operated by train move- |

ments along the track to make and break elec-

tric clrcmts may be employed .in lieu of the
insulated track-sections herein described, and

such devices are hereby included as the full
equivalents of the track-sections and fully
within the spirit and scope of the invention
herein. |

Each line of track, whether main or bmneh
line, forming the system under control of any
machine is duly numbered, and in order to
notify the operator on which line of track a
train is approaching short sections of the
tracks at a distance of a mile and a half or
two miles are insulated from the rest of the

tracksand form partsof normally-closed elec-

tric circuits, which are opened by the passage
of a car over the insulated track-sections,
thereby closing a normally-open circuit oper-

ating an eleetme bell near the machine and

causing the magnet 131 to attract the arma-
ture 18 thereby withdrawing said armatuare

LOO

105

110

115

[20 -

from en gagement with a ﬁnger 183, connected

to the disk 184, thereby permitting said disk
to drop down into line with the opening 185
through the board 171, said disk being piv-
otally ‘mounted on there ar side of said homﬂ
as shown.
Each of the rails or lines 172 on the indi-
cator-board is provided with an opening 185
and a properly-numbered disk 184, so that the

operator when the bell is rung needs only to

glance at the board to ascertain which of the
tracks and signals he must prepare for the
approaching train,

In order to return the indicator-disks to

125
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normal after the passage of a train, a branch | that the switch - controlhnn* mechanisms

186 of the fluid-pressure pipe is connected to

‘the valve mechanism 187, located on the ma-

chine within convenient proximity to the op-
erator, and to said valve mechanism is also
connected the pipe 188, provided with nozzles
189, located in such relatlon to the disks 184

that a stream of air or other fluid escaping
from said nozzles 189 will

impinge upon
plates 190, secured in the rear side of the

disks 184, and force said disks upward, so as
to be 1161(1' out of line with the openings 185

by engagement of the fingers 183 with the
armatures 182. The admission of fluid-press-

-ure to the pipes 188 is controlled by the valve

191, normally held in a closed position by the

spring 192, as shown in Ifig. 16.

20

Y

In Iig. 19 is shown the prcf'?rred form of
cireuit-breaker employed in the cireuits of
home and distant signal controlling the locks
on the machine. The 0011tftct~"~:»pr ng 193 is
attached at one end to one of the bmdmw-

posts 194, while its opposite end is free to be'

shifted by the piston-rod 195 of the signal-
shifting mechanism, which is plefembly of
the construction Shown and descrived in Let-
ters Patent No. 357,109, hereinbefore referred
to. The free end of the spring 193 is, on
shifting the signal to “safety,” moved away

from the contact-point 196 on the binding-

post 197, and is returned into electrical con-
nection with such point on the return of the

- signal to normal or danger position.

35

40

15

§0O

55

6o

when sald switch -controlling
have woved to either limit of their move-
| -mentb,' and as the signal-controlling mechan--

Im Fig. 20 is shown the preferred arrange-

'ment'of circuit-breaker employed in the cir-

cuits by which the home-signal controls the
distant signal..
mally-open circuits, the circuit-breaker is so
constructed that the spring 193 is brought
into electrical
point 196 when the home- signal 1s shifted by

its mechanism to a safety pocaltmn

It will be observed that the locking mech-

~anisin controlled by the switch- locmnn bolt

operates only as a temporary check or 10(31{.1:0
prevent a full throw of the switch-controlling
mechanisms 1 2 3, &c., until after the smtehes
controlled by such mechamsmq have been
fully shifted and locked, the movement of the

leversldof the sw1tch-(,0ntrollmﬂ* mechanisms

1, 2, and 3 slightly beyond a Central position

being sufficient to open the ports 7 and 8 to

the exhaust and inlet ports 1 and 10, thereby
setting the switch-motorsinto operatlon As

the metalh(, bands 37 on the rollers 36 of the-

switch-controlling mechanisms 1 2 3, &e., are
so placed as to come in contact with their ap-
propriate springs 44, thereby partially com-
pleting the signal-controlling cireuits, only
mechanisms

iIsms, when in the same combmation with the
SW 1tc,h controlling mechanisms, are notlocked

- or in any way limited by the switch-control-

ling mechanisms, and hence can be shifted

that a clear

parted to them.

‘As these circuits are nor-

engagement with the contact-

should be temporarily checked in th eir move-
ments to insure the shifting and locking of
the switeh before the 1ﬂ'nftl eontrollmu Cir-
cuits are completed by the bands 87 on the
rollers 36 of the switch-controlling mechan-
1SINS.

It has heretofore been %mted that the cir-
cuit controlling each signal is formed in part
by a band 37 on the roller 36 of the mechan-
ism controlling the switch guarded by said
signal, :-;md that said band is so loeated on the
1"01191‘
its spring 44 only when the switch-controlling.

mechanism has been so moved as to cause\

such adjustment and locking of the switch’

70

75

0 that it 1s brought into contact with 8o

signal may plOperly De given. =

Hence a proper adjustment of the swm_,h is 8y

always and absolutely necessary prior to the
clearance of a signal, althouf‘-*h the signal-
controlling mechanism isnot 111ter10c,]xed with
the svntch controlling mechanism.

By reference to Flﬂb 9 and 10 it will be ob- ga¢

%erved that a,lthoun'h the levers 15 of the

switeh-controlling meehamsms are locked by

the dogs 63 when raised as against such a
movement as will effect a Shlftmﬂ' of the

switches a consulerable movement can be 1m- 95

Such movement, however,
will only result in moving the b._:md 37 on
roller 36 out of contact with its springs 44,
thereby breaking the signal-circuit and slnft
Iing the signal £0 “danﬂer 7. It will also be
seen by refer'enee to the same views that the
signal-controlling mechanism, when locked
by the pawl 49 out of center p051t10n has a
sufficient range of movement to permit of the

signal-circuit bemﬂ‘ broken, but cannot move

fELI‘ enough to so shlft the loeklnﬂ-bars 63 as
to lower the dogs 65, thereby unloclmmr the
switeh - shlfunn 11'1@011&111%111 - T'his pmtml
movement of the signal-controlling mechan-

ism permits the operator totakeasignal away

from a train at. will; but as the mevenlent of
the signal- oontrolhnn mechanism to clear the

| Swnal in the first mf;tanee not only mechan-
1eally locked the switeh-controlling mechan-

ism, but also locked itself as aﬂ'amst a return

10 center position by bre&kmﬂ the locking-

circuit through the medium of the 10(*]{11’10-
relay, as h@rembefore described, the maehme
cannot be unlocked until the train has passed
over, unlocking track-section P. 'The move-
ment of train onto the unlocking track-sec-
tion first breaks the circuit th 1*0un‘h the lower

magnet of the locking-relay, and th ¢ passage
of the train off of smd section again completes
or restores said circuit, sueh making and

breaking of the (311"(311113 through the lower

magnek completmﬂ the lockmc- - ¢lreuit, as

‘hereinbefore stated, provided the signal has

been previously returned to “danger. RE

ICO
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One of the characteristic featuresof the in- 1 36

vention herein is the controlling of the S1Q-
nal-circuits by the switch- controllmﬂ' mech-
anisms of the machine. it will be observed

at any tlme to clear a signal, 1t 18 necessary | tlmt each signal-cireuit is formed in pa,rt by
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“the signal-controlling mechanism.
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a band 37 on one or more of the rollers 36 of |

the switch - controlling mechanisms, said
bands being so located on the rollers that all
switches must be set and locked for the route
indicated by the signal before such signal-
controlling circunit can be closed by shifting
Each sig-
nal-controlling circuit is formed in part not
only by a band 37 on the controlling mechan-
ism of the switch guarded by such signal. but
also in part by bands 37 on the rollers of the
mechanisms controlling such switches as will

~permit of an opposing train movement, and

-
gl

35
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the bands are so located that the opposing
switches must be in proper position for the
route desired before the signal-circuit can be.

closed by the switch-controlling mechanism.

We elaim herein as our invention—
1. The combination of a fiuid-pressure mo-
tor for reversing -the switch or other part or

“appliance connected with a track and pro-

vided with a fluid-pressure-controlled valve
mechanism,asupply-and-exhaustvalve mech-
anism controlling the motor-valve and con-
structed to retain fluid-pressure on one stide
or the other of the motor-valve in accordance
with the position of the switeh, an electrically-
controlled mechanism forlocking the supply-
and-exhaust valve mechanism during the op-
eration of the fluid-pressure motors, and a

normally-open electric circuit for controlling

the locking mechanism, such circuit being
closed to lock the supply-and-exhaust valve
mechanism during the movements of the
switech mechanisms, substantially as set forth.

2. The combination. of a series of two or
more fluid-pressure motors forreversing a se-
ries of two or more switches or other par{s or
appliances connected with a track and pro-
vided with fluid- pressure-controlled valve
mechanisms, a supply-and-exhaust valve
mechanism for controlling the motor-valves,
a series of two or moreelectrically-controlled
mechanisms for locking the supply-and-ex-
haust valve mechanism during the operation
of the fluid-pressure motors, and a series of
two or more electric circuits for controlling
the locking mechanisms, each electric circuit
being controlled through the moving parts of
one of the switeh mechanisms.

3. The combination of a flunid-pressure mo-
torfor reversing the switch and provided with
a fluid-pressure-controlled valve mechanism,
a supply-and-exhaust valve mechanism con-

trolling the motor-valve and constructed to

retain fluid-pressure on one side or the other
of the motor-valve in accordance with the po-
sition of the switch, an electrically-controlled
mechanism for locking the supply-and-ex-
haust valve mechanism during the operation

of the flunid-pressure motor, and an- electric |

circuit for controlling the locking mechanism,
such electric circuit being controlled by the
switch-locking mechanism, substantially as
set forth. ' - ' '

4. The combination of fluid-pressure mo-

controlling the signal mechanisms, such cir-

‘cuits being dependent upon make-and-break

mechanisms, one for each signal mechanism,
operated by the switch-controlling mechan-

isms, and locking mechanisms operated by

the signal-controlling mechanismstolock the
switch-controlling mechanisms, substantially
as set forth.

5. The combination of a slotted quadrant

provided with locking-pins and an electrical-
ly - controlied latch engaging with the pin,
substantially as set forth. o

6. The combination of a rotating - valve
mechanism, a roller provided with insulated
metallic bands extending partially around
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said roller, and an insulating bed having me-

tallic strips divided into sections attached

thereto, said sections being provided at their

ends with contact points or springs con-

structed to engage the bands on both sides ol

the rollers when the latter have been prop-
erly adjusted, substantially as set forth.

7. The combination of an -insulating-bed
having metallic strips divided into sections
attached thereto, said sections being provided
at their ends with contact points or springs,
i series of two or more rotating rollers formed
of insulating material arranged between the
contact points or springs, and metallic bands
passing partially around said rollers and so
located thereon as to engage with the con-
tact points orspringsin certain predetermined
positions of two or more of the rollers, there-

by forming a metallic circuit across the bed,

substantially as set forth.
3, The combination of rotating roliers

formed of insulating material, in any desired

number, having metallic bands thereon for
making and breaking circuits by rotation ot
the rollers, and metallic strips in line with

said bands and provided with contact springs
or points, some or ail such strips having elec- .

tric connection through the bands of a part

only of the rollers, substantially as set forth.

9. The combination of a switch, a switch-

shiftinge mechanism, a hand-operated mech-

anism controlling the switch-shifting mech-
anism, an electrically-controlled signal-shift-
ing mechanism, an electric eircuit controlling
thesignal-shifting mechanism,a metalliestrip
divided into sections provided at their ends
with contact pointsorsprings, the end sections
being connected with thesignal-circuit, and ro-
tating rollers provided with bands for engage-
ment with the contact-points in certain prede-

termined positions of the rollers, one of said

rollers being operated by the switch-control-
Jing mechanism and the other by a hand-lever,
substantially as set forth. |
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10. The combination of a series of minia-

ture tracks arranged in correspondence with
the system of tracks controlled by the ma-
chine, a series of movable sections arranged
in correspondence with the switches of such
track system,and connectionsfrom such mov-
able sections to the switch-controlling mech-

tors for shifting the signals, electrie eirenits | anism, whereby said .movable sections are
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shifted bmlultcmuously andin corr espondence

with the switeh- controlling mechanism, sub-

stantially as set forth.

11. The combination of a series of minia-
ture tracks arranged in correspondence with
the system of tracks controlled by the ma-
chine and a series of movable sections ar-
ranged in correspondence with the switches
of sald track system, said sections being ar-
ranged in pairs, each pair bemﬂ'conneeted to
a sprmﬂ*-lever whleh at normal tension holds
the sections in position indicating unlocked
switch, and movable points conneeted to the
switch - controlling mechanism for shifting
sald lever, Substantlally as set forth.

12. I‘he combination of a series of electric-

ally-controlled disks having nu mbers or other

- marks indicating certain lme% of track, pro-
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vided. with a pmgectmﬂ plate, an eleetnc-

track clremt contmllmﬂ' the movements of

sald disks in one dlrectmn said circuit being
controlled by the passage of trains over an in-

sulated track-section forming partof said eir-
cuit, flulG-pressure pipes prowded with noz-

/1es so arranged that fluid-pressure escaping

from said nozzles:, will impinge upon the pro-

Jecting plates of the disks and return the same
to normal and a valve controlling the escape

of fluid-pressure from said 110lees, substan-

tially as set forth.

13. The combination of eleetrleally con-
trolled mechanisms for shifting the home and
distant signals, electric eciren 1t& controlling the
signal meehamsms make-and-break mechan-
isms, each contr'o]lmw one of the signal-cir-
cmts, and a circuit- brealxer included in the
electric circuit controlling the distant signal

~and controlled by the home-qwmtl, subst&m

40

tially as set forth.
14. The combination of eleetneally con-
trolled mechanisms for operating the distant

- _signal, an electric circuit controlling such

mechanism, a make -and-break mechamsm

. controlling such cireuit, a circuit-breaker in-
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cluded in the signal- cireuit and a frack-cir-
cuit controlling the circuit- brea,ls_er whereby
the passage of the trmn onto the tmch -CGlr-
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cult will shift the distant blﬂlml 10 “Lhmﬂer
substantially as set forth. |

15. The combination of electrically - con- 5o

trolled mechanisms for shifting the- home and
distant signals, electric circuits controlling
thesignal 1116011&111%1115 make-and-break mech-
anisms, each eontlollmg one of the signal-

circuits, an electrically - controlled cireuit- 53
“breakerineluded in the circuitcontrolling the

distant signal, a track-circuit controlling the
circuit-breaker, and a circuit-breaker oper-
ated by the home-signal and controlling the
track-cireuit, suh%tfmtml]y as set forth.

16. The combum‘rlon of a lever 15, for oper-

ating the valve mechanism controlling the
switch, a lever controlling the signal-cireuits,
a longitudinally-movable bar operated by the"

signal-lever and provided with notechesonits 6

upper edge, and.a pivoted dog normally rest-

ing in the notch in the movable bar and hav-
ing 1ts free end adapted to engage the lever

15 when the dog is raised from the notch by

the movementof the bavs, substantially as set 7o

forth.

17. I'he combination, with a rotating valve
mechanism, of a slotted quadrant moving with
sald valve mechanism and provided with a

locking-pin and mnotch, an electrically-con- yz

trolled latch adapted toengage the notch,and
a spring-tongue connected to the latch and
adapted to engage the pin in the slot of the
quadrant, %leSlE&ﬂUﬂll}r as set forth.

13. The combination, with a slotted quad- 80

rant having locking-stops located within the

slot, of an electr'ically-;eontrolled latehadapted
to engage said stops, a lever foroperating the

quadraut, provided with spring-actuated pin

“or pawl, and shoulders or stops formed on the s

front plate of the machine, %ub%tantmlly
set forth.,
In testimony whereof we have hereunto set
our hands. | |
GEO. W ESTINGHOUSEj JR.
J. G. SCHREUDIER.
Witnesses:
W. D. UPTEGRAFF,
DARWIN 5. WOLCOTT.
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