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PATENT OFFICE,
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EDWIN D. GRAFF, OF NEW YORK, N. Y.

ELECTRIC SIGNALING APPARATUS FOR RAILWAYS.

SPECIFICATION fﬁrming part of Letters Patent No. 448,856, dated Marclh 24, 1891,
Application filed September 29, 1890, Serial No, 368,611, (No model.)

To all whom it may concern:

Be it known that [, EDWIN D. GRAFF, a citi-
zen of the United States, and a resident of
New York, in the county of New York and
State of New York, have invented certain new
and useful Improvements in Electric Signal-
ing Systems for Railways, of which the fol-

lowing is a specification.

My invention relates, first, to means for
electrically signaling between two approach-
Ing trains on the same track; secondly, for
signaling an approaching train when the train
immediately preceding it on the same track
has stopped or for any otherreason has failed
to pass out of a prescribed block or predeter-
mined section; thirdly, to means or mechan-
ism whereby the signaling devices are regu-
lated or controlled so as tobe operable to give
the desired notice to the engineers of ap-
proaching trains and to the engineer of a
train which may come within a block or sec-
tion .of the track before a preceding train has
passed out. |

'T'o these ends my invention consistsin the
means or mechanisms and features of con-
struction and combinations of devices here-
Inafter more fully described, and particularly
pointed out in the appended claims.

In the accompanying drawings, Figure 1
represents a plan view, partly in section, of a

system or apparatus for signaling between

trains embodying some of my improvements.
Kig. 2 1s a similar view showing the working
parts 1n different positions. Fig. 3 is a front
sectional view of a locomotive in action with
the cow-catcher broken away to show the
bell-circuit. Fig. 4 is a plan view of one of
the electric switch-boxes enlarged. TIfig.5 is

aplan view of one of the electricswitch-boxes

with the cover removed. FIig. 6 is a vertical
section taken at the line x x of Fig.5. Fig,
7 1s a vertical detall section enlarged, taken
at the line ¢ y of Fig. 1. Fig. Sisan enlarged
plan view, partly in section, to show more

clearly the construction and operation of the

switch and track instruments shown at Figs.
1 and 2. Fig. 91s a vertical section taken at
the line 2z z of Fig. 8. Fig. 10is a similar sec-
tion taken at the line w w of Fig. 8. Fig. 11

1s an enlarged detail view to show the wind-

ing of the magnet of the track-instrument

shown at Fig. 8. Fig. 12is a diagrammatical |

—

view to show the mode of signaling between
two trains approaching each other. Fig. 13

18 a similar view to show the mode of signal-

ing the engineer of a train about to enter a
block or section before the train immediately
preceding it has passed out from the same.
Iig. 14 isan enlarged plan view, partly in sec-
tion, showing a modification of the apparatus,
illustrated more particularly at Fig. S. IFig.
15isan enlarged detail view to show the means

employed at Fig. 14 for locking the electric
switch after the passage of a train until such

train shall have released the same electricall Y

on its passage into a new block or section.

Fig. 16 is a plan view, partlyin section, show-
ing afurther modification of the invention for
use particularly on double-track roads for
the purpose of signaling between two trains
on the same track moving in the same direc-
tion within dangerous proximity. g, 17 is
a diagrammatical view illustrating a further
modification of my invention, wherein one of
the tracks of the railway is employed as a
conductor in the electric-bell circuit, and
wherein the devices are arranged to signal
the engineer of a train approaching one still
within a Dblock or section such train is about
to enter. FIig.1Sisasimilar viewillustrating
a turther modification, wherein the tracks are
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used as conductors and wherein provision is
made for signaling the engineers of two ap-

proaching trains upon the same track. Fig. 19

i a plan view illustrating a means whereby

a train passing from the main line onto a
switch may. automatically set the electric
switch so as to prevent any alarm-signal be-
ing given to the train immediately tollowing
when it enters the block or section which the
first-mentioned train switched off from,

I shall first describe my improvements with
reference to Figs. 1 to 13, inclusive, in which
views 1 designates the locomotive; 2, the rail-
way-track; 3, the cross-ties; 4, the electric
switeh-box, and 5 the track-instrument box.

Lengthwise of the road, suitably secured
upon supports 6, mounted on the cross-ties at
intervals, are two parallel wires, rods, or con-
ductors7 and 8, which are preferably arran ged
midway between the two rails of the track,
and which extend the entire length of the
same. B
At the front of the locomotive, preferably,

Q0O

I00
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are arranged two metallic rollers 9 and 10, | provided on each side of the center line of
which are mounted in suitable supports or | the rock-shaft 42 with a spiral spring 44, tho
brackets 11, provided with vertical stems 12 lower end of which is fastened to the bottom 7o
and 13, fitted to have a slight up-and-down of the box 5, and said cross-rod 37 is also pro-

5 movémentin a supporting-frame 14, and pro- vided near each end with catches 45, which
vided with spiral springs 15 for the purpose | are adapted to engage with the cross-bar 41
of keeping said rollers or wheelsin clectrical | on its upper and lower sides when the trip-
contact with the parallel rods or conductors | arm 43 has been tarned down by the passing 75
7 and 8. To the upper end of the stem 12 is | train and the rod 41 fed or moved forward by

o connected one end of an insulated wire 16, | the action of the ineclined arm 36 and the
which runs to the positive pole of an electric roller 3o.
battery 17, located upon the locomotive, pref- | It will be understood that when the trip-
erably within the engineer’s cah, and to the | arm 43 is moved in the direction of the ar- dc
apper end of the stem 1518 connected one end | row at Fig. 7 one side of the cross-rod 37 is

13 of an insulated wire 13, which passes through | raised and the other side depressed. The
an electric bell 19, and runs thence to the side which is raised carries the inclined arm
negative.pole of said battery. The stems 12 | 36, and its upsward movement against the
and 13 are insulated from the frame 14, so as | roller 35 operates to force the latter forward 8s
to prevent any short-circuiting of the current | toward the track and to carry therewith the

20 therethrough. | sliding rod 32,whichin turnoperatestothrow

At suitable intervals along the track and | the switeh 22 from the contact 27 to the con-
prefembly between the rails the electric | taet 20, and to pull forward at the same time
switeh-boxes 4 arearranged. Those portions | the crosi-rod 41 until the latter shall have go
of the road between any two succeeding boxes been caught above and below by the retain-

25 constitute each a block orsection, which may | ing-catches 49. When the inclined arm o0
extend in length a mile, moreorless. Within ‘s elevated to force the rod 32 forward, it will
each switch-box 4 is arranged a metallic rod, | be understood that the spring 44 nearest the
which connects with and is practically a con- | rod 52 is distended and the opposite spring 953
tinunation of the conductor 7, and which is | is depressed, also that the inclined arm o3

30 provided with twocontacts 20and 21. Within | is moved down out of contact with the roller
onch switeh-box 4 are also arranged two 39, so as to avoid any forward feed of the
switches 22 and 23, pivoted, respectively, at rod 83 and any movement.of the switeh 29,

o4 and 25 to metallic portions 26, which con- | at the same time permitting the opposite end roo
nech with and form continuations of the con- | of the oross-bar 41 to slide freely along the

35 ductor o. Normally the free ends of the | rod 33 as the rod 32 is drawn out. Connected

switches 22 and 23 rest, respectively, upon | to the cross-bar 41, at about its middle, 1s a
contacts 27 and 28, whieh are connected to- | sliding rod 46, upon which 1s secured an ar-

- oether by & metallic section 29, mature 47 within the influence of an electro- roj
At the pivots 24 and 25 are mou nted cranks | magnet 48, which by wires 49 and 50 connects

40 30 and 31, the frec ends of which are pivoted | with the positive wire 51 of a Dbattery o2,
to the two parallel sliding rods 52 and 33, | which may be located at any point or points
which extend transversely outside of the box | along the line. From the other pole of satd
4 beneath the rail 2 and Into theo track-instru- | battery the negative wire 53 extends, and 1$ 110
ment box 5. Therod 32 within the box 5 has connected with the track-instrument by a

45 rigidly secured to it a bracket 34, which is wire o4, which terminates in a contact 59,
provided at 1ts shner end with an anti-frietion | which 1s electrically con nected with an arc-
roller 85, that is adapted to ride upon an in- { shaped plate 56 on the lower end of an arm
clined bar 36 on one end of a cross-bar 57, | 57, depending from the rock-shaft 42. The 115
the opposite end of which 18 provided with a | ends of said arc-shaped plate 56 are formed

so similar inelined bar 38, upon which rides an | with projections 53 and 59, adapted, respect-
anti-friction roller 39, mounted 1n a bracket | ively, to contact with metallic pins or pleces
10, fast on therod 33. The rods 32 and 33 are | 60and 61, according as the rock-shaft isturned
headed at their innerends, and are con nected | in oneortheotherdirection. Iromthe pin 60 120
together by a cross-bar 41 1n a manner to per- | a wire 62 extends hack to the preceding track-

sg mit said bar to slide upon cither one of said | instrumentand connects with the electro-mag-
rods as the other one is moved outwardly to | net 18 and wire49thereat. Fromtheblock 6l a
move either of the switehes 22 and 29. The | wire 63 extends forward to the next succeed-
oross-bar 57 ismounted on theinnerendof a | ing track-instrument and connects with the 123
rock-shaft 42, which extends exteriorly of the | electro-magnet 48 and wire 50 thereat. When

60 box 5 out under the track Z, and preferably | the trip-arm has been depressed in the direc-
terminates at the innerside of the rail, where | tion of the arrow and the cross-bar drawn
it is provided with a verticalarm or erank 43, | forward with the rod 32, the armature 4.7 18
arranged to be struck by the flange of the | pulled away from its magnet. At the same 130
foremost wheel of the locomotive and tarned | time by the movement of the rock-shafv 42 a

62 down in the direction of movement of the | contact is made between the projections 58 ~

" train, so as to rock sald shaft and partially | and the pin 60, thus completing an electric
rotate or tilt the cross-bar 57. The latter is | circuit, which operates upon the track-instru-
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ment inmediately preceding the one atwhich | motive A down through the described con-

the locomotive is at the time the contact is

“made to restore the switeh 22 thereat to its

IO
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tive-cab.

55
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normal position. -
By reference to Iig. 2 it will be observed
that the current passes from one pole of ‘the

battery along the wires 53 aud 54, through'
the arc-shaped plate 56, along the wire 62 to |
the electro-magnet 48 on the left-hand side of

the figure, along the wire 49 to the wire 51,
and thence to the other pole of the battery.
During the passage of the current through the
magnet the armature 47 is attracted, and by
its movement the cross-bar 41 is retracted
against the frictional grip of the catches,and
as soon as released therefrom the spring 44,

which. was distended, operates to rock the

shaft 42 in the opposite direction, and thus
raise the trip-arm 43 to its normal vertical
posttion, also to break the contact between
the arc-shaped plate 56 and the conducting-

wires 62, and to cause the rod 32 to return to

its normal position and bring back the switch

22 against the contact 27,

When the switch has been shifted from the
contact 27 to that marked 20 by the action of
the locomotive in moving in the direction of
the arrows at I'igs. 2 and 13, the bell of the

trainimmediately following willbe rung when
the locomotive reaches the block or section |

of which switch 22 forms the termination,

thuswarning the engineer that the train ahead

is near at hand or has not yet passed out of
the next block ahead. As soon as the last-
mentioned train reaches the next trip-arm 43
and moves it the switch 22, just described, is,
by ‘the means hereinbefore referred to, vi-
brated back to its first position, thus break-
ing the circuit of the following locomotive,

and causing its bell to cease ringing and give

the engineer notice that he may safely pro-
ceed onto. the next block or section. ‘The

bell-cireuit, it will be understood, extends
from one pole of the battery 17 in the eab by

the wire 16, stem 12, and roller 9 to the con-
ductor 7,switch 22, conductor 8, roller 10, stem
18, wire 18, and through the bell to the other
pole of the battery. When the switch 22 is
returned to the contact 27, it will be seen that
the circuit can never be completed, and hence
that no alarm can be sounded in the locomo-

the cab is arranged on the right-hand side
always and the negative on the left, so that
the system may be operative for signaling

the engineers of two trains which are ap-
proachingeach other when onadjacent blocks,

or when on the same block they are in dan-
gerous proximity to each other.

Referring to Iig. 12, it will be observed
that two locomotives are drawn in dotted
lines as approaching each other.

With the
poles of the batteries arranged as above de-
scribed it will be readily seen that the bell
19 in each cab will be rung in such a con-
tingency. !
tive pole on the right-hand side of the loco-

The positive pole of the battery in

The current passes from the posi-

nections to the rod or conductor 7, along the
same to the roller 10 of the locomotive B, up
through its' connections to and through the
bell to the negative pole of its battery, and

from the positive pole thereof on ity right
down through the deseribed connections to

3

the rod 8§, along the same to the roller 10 of the.

locomotive A, and up through the deseribed

connections to and through the bell 19 to the

negative pole of its battery.

It will be understood, of course, that if the
approaching trains are on opposite sides of
switch-box 4, as represented at Fig. 12, the
switch being in its normal position, as shown,
the current will pass from the wire 7 along
the metallic rod having the contacts 20 and
21 1n said box, and returning will pass along
the parts 26, 23, 28, 29, 27,22, and 26, as shown

more particularly at Fig. 1.

The system represented by Figs. 1 to 13-, in-
clusive, is intended particularly for single-

track roads, and is therefore duplex in its

nature, being capable of operation in

either
direction of movement of the trains.

7¢

75

30

Q0

I have thus far described the switch'pm'- |

tion of the system when trains are supposed

to be running in the direction of the arrows
at Figs. 1 and 2. | I

When trains are running in the opposite
direction, the switches 23 are operated by the
crank-arms 31, sliding rods 33, inclined arm

88, roller 39, cross-bar 37, rock-shaft 42, trip-

arm 43, and these switches are returned to

their normal position by means of the cojled

spring 44 nearest the inclined arm 38, when

t the cross-bar 41 is released from the catches

45 by the return of the armature 47 under
the influence of the magnet 48, which isener-
gized by reason of the contact between the
projection 59 and the pin 61, thus establish-
ing a circuit from one pole of the battery 52
along the wire 53, along the wire 54, the wire

63, throngh the magnet 48, along the wires

20 and 51, to the other pole of the battery, it
being understood in this case that the trip-
arm 45 and the rock-shaftare vibrated in the
opposite direction, and that electrical contact
1s madeon the oppositesideof thearc-shaped
plate 56. 2 B

95

I00
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" Referring: to Figs. 14 and 15, it will be ob-

served thatI have provided a differently-con-

| structed means for operating the switches 29

and 23 and for retaining or locking the rock-

shaft 42 when said switches have been move -

over to their respective contacts 20 and 21.
Attheinnerend of the rock-shaft is mounted
a disk 64, having two shoulders 65 and 66,
adapted to be engaged, respectively, by two

hooked arms 67 and 68, made integral with

pivoted armatures 69 and 70, for which are

provided, respectively, electro-magnets 71 and
2. Erom one coil of the magnet 71 the wire

123

125

I30

05 extends out through the box 5 and con- -

nects with the pin or contact 61 of the pre-

ceding track-instrument, and from the other

coil of said magnet extends a wire 49 to the
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positive wire 51 of the battery 52. I'rom one
coil of the electro-magnet 72 extends a wire
62, which connects with the pin or contact GO
of a-similarsucceeding track-instrument. and

from the other coil of said magnet extends a

wire 50, which connects with the main-line
positive wire 51 of the battery 52. Ifrom the
negative wire 53 of the battery o2 a wire 54
oxftends into the box to the contact 55, with
which the arc-shaped plate 56 on the rock-
shaft 42 co-operates. Ontheinnerend of the
rock-shaft 42 is a vertical arm or projection

73, to which is pivoted loosely at 74 a cross-

bar 75, having at one end a slot 76 and at the
other end a slot 77. Inthe slot 76 is inserted
a pin 78 on one end of a bell-crank 79, which

is pivoted at 80 and whose otherend is jointed
to the sliding rod 32, which latter is provided

with a returning-spring 81 and connected, as
before, with the switeh 22. In the slot 77 1s
inserted a pin 82 on one end of & bell-ecrank

83, pivoted at 84,and jointed at its other end

to the sliding rod 33, having a returning-
spring 85 and connected to the switch 2s.
On the rods 32 and 33 are provided stops 56,
which abut against the bearings 37 of sald

rods to limit the return movements of said
rods under the influence of their retracting-

springs.

In the operation of the apparatus shown at.

Fig. 14 a train moving in the direction of the
arrow thereat will operate to depress the
tripping-arm 43 aad rock the shaft 42 to
cause the arc-shaped plate 56 to contact with
the pin 60, also to cause the disk 64 to turn
antil the hooked arm 68 drops over and en-

cages the shoulder 66 thereon, and also to
move the cross-bar 75 toward the rod 35, so

as to vibrate the Dbell-crank 79 and enable 1t
to push the rod 32 outwardly against the ten-
sion of its spring, and thus move the pointof

the switeh 22 from the contact 27 to that

mavrked 20. |

By reason of the engagement of the hook
63 with the shoulder 66 of the disk 64 the
parts above referred to, it will be understood,
are all locked or held in their abnormal posi-

tions, and that by reason of the shifted posi-
the engineer of an ap-

zo proaching train would be signaled and noti-

fied that the preceding train had not yet de-

=)

tion of the:switeh

parted from the blockor section ahead, forin
this construction, as in the previous one, the
switch 22 is adapted to be restored toits nor-
mal position by the train which shifted 1t
when stuch train reaches anew section or track-
instrament, and depresses the next tripping-
arm 43. It will be observed that each track-
instrument is adapted to move its switeh 22
and to assist in returning the switch 22 of

‘thetrack-instrument behind. YWhen contact
is made with the

pin 60, the electro-magnev
72 in the preceding track-instrument is ener-
oized, the armature 70 attracted by the same,

?md the hook 68 released from the disk 64.

When thisoccurs, the rock-shaft, the tripping-

==l

tact 28 to the contact 21.

448,856

arm, the disk, the cross-bar 75, the bell-crank
79, the rod 32, and the switch 22 are all re-
turned to their initial positions by the action
of the spring 81. During the movement of
the cross-bar 75 toward the rod 33 it will be
understood that no movement of the bell-
crank 83 and rod 33 occurs on account of the
relative position of the pin 82 and slot 77.
When trains are running in the opposite di-

rection, the tripping-arm 43 will be vibrated
in the opposite direction, causing the plate

56 to contact with the arm 61, the hook 67 1o
engage with the shoulder 65, the hell-ecrank

83 to be vibrated, the rod 33 to be moved out,

and the switch 23 to be shifted from the con-
These parts will
of course all be restored to their normal po-
sitions when thetrain reachesthe next track-
instrument and the contact is made between

the parts 56 and 01.
Referring now to Fig. 16, it will be found

that the construction of the apparatus is such

that it is adapted for use only with trains
running in one direction, as on a double-

track road, and in the arrangement and op-

eration of the parts it is substantially the
same as that half of the instrument shown
at Fig. 14 that conneets with and actuates

switeh 22,

Referring now to Ifig. 17, it is to be sup-
posed that the box & contalns mechanism
substantially like that shown in the preced-

ing figures.

In this modifieation of my invention,in lieu
of employing two conductors 7 and 8, 1 em-
ploy only one, as 8, and use therails 2 to per-
form the functions of the conductor 7. 1also
dispense with theroller 9 and use an uninsu-
lated wire 16, which is connected to some
suitable portion of thelocomotive, preferably
the frame-work, as at 88, which will enable
the current to pass to the rails.

In order to increase the resistance of the
rod or conductor 8 should the same be neces-
sary, suitable resistance boxes or colls 89 are

introduced, as illustrated.

In a thoroughly practical system I conceive
that it will be necessary for the conductoror
conductors to be made in the form of rails of
large cross-section or diameter in lien of or-
dinary wire for the purpose of securing the
necessary stability, durability, or perma-
nency of the system. In such a case the con-
ductors would be of such low resistance as
that it would be almost impossible to provide
suitable or reliable or operable bell-circuits,
without employing artificial resistance. In
this view it will be understood from what has
been said of Fig. 13 that the beil on the lo-
comotive A will be rung to indicate toits en-
oineer that the locomotive I3 has not yet
passed off from the block or section in ad-
vance, for switch 22 has not been restored by
it to its normal position.

Referring now to Fig. 18, the conductor 7

| is dispensed with, as in Fig. 17, and the view
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running in the opposite direction—or, s
south—must have the roller 10 connected
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“drawn to illustrate how the bells of both lo-

comotfives will be rung when two trains are
approaching each otheronthesame track.

~ In thismodification of my invention the ar-

rangement of the poles of the batteries, as de-
seribed in reference to FFigs.12 and 13, is pre-
served herein—thatis to say, the positive pole
is always located at the ri D‘ht hand side of the
locomotive and the neﬂ‘a’rlve on the left, no
matter which way the 1;1'3111 may be moving.
Of course it will be understood that the

‘negative may be always located on the right

and the positive on the left, if desired; but
in elther case if is necessary the battemes of
all the locomotives Sh"ﬂl be arranged alike in

‘this respect.

Owing to the a,bsenee in Fig. 18 of the con-
ductor 7 it 18 essential to emplov in eachcab
a switch of some sort—as, for instance, a pole-
changing switeh—so that the roller 10 may
The
pole-changer or switch is required because
without it the roller 10 of each locomotive
would always be connected to the same pole
of the bat‘cery and hence when two trains are
approaching each other, as at Fig. 18, like
poles would be presented and the bells would
fail to ring. In this arrangement or system
all trains running in one d1rect10n—-——ﬂs, say,

north~-must hdvc the roller10 connected with

the positive pole of the battery,and all trains

with the negative pole of the ba,ttery The

locomotive A is supposed to be running north-

ward and the locomotive B southward The
latter, it will be observed, has the poles of its
battery reversely connected from those of
the former, the switech hereinbefore referred
to being employed at about the locality at
which the wires are shown as crossing each

other, 1t being deemed unnecessary herem to

show any speclﬁo construction of a switch.
The operation of the construction shown at
IF1g. 18 issubstantially the %ame as that shown

at Flb. 12,

Referring to Ifig. 19, the box 5 is supposed
to contain meehmnsm substantially like that
shown at I'ig.S or at Fig. 14. From the elec-
tro-magnet in this box extend the conductors
90 zmd 91, the former to a contact 921n a box
03, arran @ec'. at a turn-out or switch 94 of the
railroad and the other to the positive pole of
a battery 95 in said box. Ifrom the negative
pole of said battery a wire 96 extends to a
contact 971 in sald box. Playing between said
contacts 92 and 97 is a switch or arm 98 on

the inner end of a rock-shaft 99, having at

60

05

its free outer end a tripping-arm 100 located
close to the rail of the suhnrr and adapted to
be depressed by the wheel of the locomotive
to complete the circuit through the contacts

92 and 97, and switeh 98 for the purpose of

restoring the switeh 22 at the track-instru-

ment bo*c 5 to its normal position against the

contact 27, so that' the bell of the train fol-

say, .

——

averted and the section or Dlock ahead is
clear, -As soon as the train has passed by
the arm 100 is returned toits normal position
and the switch 93 removed from the contact

70

by means of a spring 101, located within the

box 95, The covers of the boxes 4 are pref-
erably provided with supplemental conduct-
ors 7* and 8* for the wheels 9 and 10. The
joints of the several boxes are preferably
made water and air tight, and-the openings
through which the conductors rods, and other
parts enter are packed for the purpose of pre-
venting the admission of water.

It will be understood, of course, that many

changes in detailed construction and arrange- .

ment may be made without departing fmm
the gist of my several improvements.

What I claim as new, and desire to secure
by Letters Patent, is—

1. A railway signal block system in which

the locomotives are provided with bell-cir-
cuits, the combination of suitable conductors
extending continuously throughout thelength
of the block along the line of the railway, a
switch forming a part or continuation of one
of saild conductors, and means arranged in
proximity to one of the rails adapted to be
acted upon by one of said locomotives to move
sald switch to connect with the other of said

conductors, so that the locomotive following

in the same direction may have its cireuit

completed through said conductors and switch

when said switeh is in its abnormal or shifted
position, while the bell of the locomotive
which effected the movement of said switeh,
and which has passed fo the succeeding sec-
tion or block, 1s prevented from being rung
by reason of the open condition of one of said
conductors in its rear, due to the shifting of
sa1d switch, s ubstantmll} as set forth.

2. A milway signal block system in which
the locomotives are provided with bell-cir-
cuits, the combination of suitable conductors
extendmwcontmuousl} throughoutthelength
of the block along the line of the 1‘&11\?&), a
switch forming a pmt or continuation of one

of said conductors, means arranged within
proximity tc one of the rails adapted to be

acted upon by oneof said locomotives tomove
sald switch to connect it with the other of
said conductors
the conductor of which it forms a part, and
means adapted also to be acted upon by said
locomotive to subsequently disconnect said
conductors and restore the switch toitsinitial
position, substantially as set forth.

3. A railway signal block system in which
the locomotives are provided with bell-cir-
cuits, the combination of suitable conductors
e\tendm gcontinuously throughout thelength

and break the continuity of
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of the block along the line of the l'mlway a

series of switches m*ranned at suitable inter-
vals to divide the road into blocks or sections,

said switches forming portions or eontmua-
tions of one of said conduectors, means ar-
ranged in proximity to one of the rails and at

lowing mﬂ,y not be rung when all danger is | each of said switches adapted to be succes-
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sively acted upon by a passing locomotive to

connect said conductorsthroughsaid switches,

and means adapted also to be acted upon by -

said locomotive to subsequently and succes-
sively disconnect said conductors, substan-
tially as set forth.

4. In a railway sienal bloek system in
which the locomotives are provided with open
bell-cirenits, the combinatiop of suitable con-

ductors extending continuously throughout

the block along the linc of the railway and
on the road-bed thereof, said bell-circuits be-
ing in electrical connection with sald con-
ductors during the time said locomotives are
moving as well as when at a standstill, a
switeh forming a part or a continuation of
one of said econductors, a tripplng-arm ar-
ranged alongside of one of the rails to be
actuated by the passing train, and connections
between the tripping-arm and the switeh for
transmitting the movement of the former to
the latter, substantially as set forth.

5. In a railway signal block system 1n
which the locomotives are provided with bell-
cireuits, the combination of a suitable con-
ductor extending continuously throughout
the length of the block along the line of the
railway, a switch forming a partor continua-
tion of said conductor and adapted to con-
tact with another parallel conductor, a pro-
tecting box or casing for said switeh, a trip-

ping-arm arranged alongside of one said rails -

to be acted upon by thelocomotive,and means,
substantially as described, conneeted with
said tripping-arm and extending into said
box or casing to actuate said switch as the
tripping-arm is actuated by the locomotive,
substantially as set forth.

6. A railway signal block system in which
the locomotives are provided with bell-cir-
cuits, the combination of suitable conductors
extending lengthwise of the railway, a switch

for connecting said conductors, a tripping- |

arm adapted to be actuated by the train, a
rock-shaft connected to said tripping-arm, a
sliding rod connected to said switch, and
means, substantially as described, for con-
verting the oscillations of said shaft into re-
ciprocatory movements of said rod, substan-
tially as set forth.

7. A railway signal bloek system in which
the locomotives are provided with bell-cir-
cuits, the combination of suitable conductors
extending lengthwise of the railway, a series

of switches arranged at sunitable intervals

along the road todivide the same into blocks
or sections, a series of tripping-arms adapted
to be moved by the passing trains, a series of
sliding rods connected one to each switeh and
to each tripping-arm,so that each switch may
be moved to connect said conductors as its
tripping-arm is actuated, a catch for holding
said rod when the switeh has been moved to
connect the conductors, a spring for return-
ing said rod, an electric circuit extending
lengthwise of the road and provided at each

switch locality with an electro-magnet and ¢

armature connected to the switeh-operating
rod in a manner to release the catch and per-
mit the spring to reslore the switch and the
tripping-arm to their normal positions when
the train has arrived at the next block and
has actuated the succeeding tripping-arm
there, substantially as set forth.

S, Inarailway signal block system in which
the locomotives are provided with Dbell-cir-
cuits, the combination of suitable conductors
oxtending lengthwise of the railway, a series
of switches arranged at suitable intervals
along the road to divide the same into blocks
or sections, a series of tripping-arms adapted
to be moved by passing trains, a sliding rod

4

ping-arm, connections between the rod and the
shaft, an electric circuit extending lengthwise
of the road and provided at each switeh lo-
cality with an electro-magnet and armature,
and a contact movable with some part of the
switch-actuating mechanism of each switeh
for closing the circuit through the magnet at
the immediately preceding switeh for the pur-
pose of enabling its mechanism to be restored
to its normal condition when the train which
actuated it originally has passed onto the
next or succeeding block or section, substan-
tially as set forti. |

0. A railway signal block system in which
the locomotives are provided with bell-cir-
cuits, the combination of suitable conductors
extending lengthwise of the railway, the
switehes 22 and 23, the independent sliding
rods 32 and 353, a rock-shaft having a trip-
ping-arm adapted to be actuated by the pass-
ing trains, and connections between {hea rock-
shaft and the rods 32 and 33, whereby cither
of the latter may be moved forward to oper-
ate its switech according to the direction of

‘movement of the tripping-arm, substantially

as set forth.

10. In a railway signal system, substan-
tially as described, the combination, with an
electric switeh, as 22, and means, substan-
tially as described, actuated by the passing
trains for moving it from one conductor to an-
other, of a tripping-arm located at a suitable
distance from said switch and adapted to be
actuated by the passing trains, an eclectric
circuit extending from the switch-actuating
mechanism to the distant tripping-arm, and
a movable contact adapted to close said cir-
cuit when the distant tripping-arm has been
actuated for the purpose of energizing the
electro-magnet at the switch-operating mech-
anism, and causing it to start the return of
the switch to its normal position, substan-
tially as described. |

11. In railway signal block system in which
the locomotives are provided with bell-cir-
cuits, the combination of a suitable conductor
extending along the line of the railway and
between the rails thereof, a series of switches
forming parts or continuations of said con-
ductor and adapted to contact with another
parallel conduector, a series of protecting

for each switeh, a rock-shaft for each trip-
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boxes or casings for said switches, a series of
track - instruments and boxes therefor ar-
ranged exteriorly of the tracks and opposite
the series of switch-boxes, electric circuits
connecting said series of track-instruments, a
series of tripping-arms arranged alongside of
one of the rails and befween the switches and
the track-instruments, and means, substan-
tially as described, connected with said trip-
ping-arm and extending between the track-
instruments and the switches, substantially
as set forth. | |

12. In a railway signal block system in
which the locomotivesare provided with bell-
circulits, the combination of suitable conduct-
ors extending throughout the length of the
block along the line of the railway, a series
of switches arranged to be moved by one of
sald Jocomotives Lo connect said conductors,
and a series of resistance boxes or coils con-
nected tosaid econductors, sub%tautlally as set
forth.

13. Ina l‘a,llway signal block system and in
combination, locomotives provided with open
bell-circuits, including each a battery, suit-
able conductors extending
throughout the length of the block along the
line of the 1‘&1111?&5? and a switeh formmn a
part or continuation of one of said conduet-
ors, constructed and arranged to be moved by
a passing train through intermediate devices
to connect both said conductorsand complete

‘a new block or szction,

continuously |

| the bell-circuit of the following train and

leave a broken or open conductor in its rear

as it passes onto the next block or section, 33
. substantially as set forth.

14. In arailway signal block system and in
combination, locomotives previded with open

- bell-circuits, including each a battery, suit-

able conductors extending continuously
throughout the length of the block along the
line of therailway, and aswiteh forming a part
or continuation of one of said conductors at
the end of each block or section, constructed
and arranged to be moved by a pa,ssmﬂ' train
throngh 111te1'mednte devices to connect said
conductors when sald train passes to or upon
and adapted, by
means substantially as described, to be re-
stored to its initial position when said train
passes from or off of said new block or section,
whereby one train may make and break the
cireuit of a train immediately following, and
may also leave a broken or disconnected con-
ductor in its rear to prevent ringing of its
own bell when the block in advance is clear
or. unoccupied, substantially as set forth.
Signed at New York city, in the county of
New York and State of New York, this 27th

day of September, A. D. 1890.

- EDWIN D. GRAFF.
YWitnesses: -
ABRAHAM M. GRAI‘I‘

JACOB FELBEL.
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