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UNITED STATES PATENT OFFICE,

THOMAS B. DIXON,

OF HENDERSON, KENTUCKY.

ELECTRICAL RAILWAY SIGNALING SYSTEM.

SPECIFICATION forming part of Letters Patent No. 543,596, dated July 30, 1895,
| npp]joetion filed Angust 20, 1894, Serial No, 520,810, (No model.) -

To all whom it may concerz:

- Beit known that I, THOMAS B. DIXON, a cili-
zen of the United Statee residing at Hender-
son, in the county of Henderson and State of
Kentucky, have invented certain new and use-
ful Improvements in EKlectrical Railway Sig-

naling Systems; and I do hereby declare the

followmﬂ* to be a full, clear, and exact descrip-
tion of the mvenuon suoh as will enable oth-
ers skilled in the art to which it eppertams to

make and use the same.
- My invention relates to electrical P&llW&Y'

ewnallng systems and particularly to block
signaling systems for single-track railways

or for mnltrple track rellweye, over the tracks
of which traffi

novel eomblnetlone of circuits, signals, and in-
struments hereinafter described. -

The invention herein described is a modifi-
cation of the signaling system described in an
application for Letters Patent filed by me on
October 5, 1893, Serial No. 487,209, and pro-
vides for eontrolllnw the SIgna,l circnits by

means of registers such as that described in

- my application for Letters Patent, filed Feb-
- ruary 14, 1894, Serial No. 500,169, which reg-

30
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ister the number of wheels of a train enter-
ing a block and check off or cancel the num-
ber of wheels of that train when it passes out

of the block, holding to “danger” the signals

untilall the wheels whleh peseed into the block

have passed out of the block. I thus avoid |

any necessity of using track-circuits extend-
ing through the block for holding thesignals at

- “danger” solong as cars remain in the bloek,

40

45

the use of track-circuits being objectionable
because it 1s difficult to insulate the rails suf-
ficiently and to keep the insulation good, and
because expensive bonding of the I'allb 1s usu-

ally required. Bythe system of signals herein

described 1 obtain as perfect protection for
trains as could be obtained by the use of track-
circuits, while I use but few and short track-
elromts, and these are placed at signal-sta-

- tions, where the track insulation may be kept

50

in frood condition without difficalty.
The objects of my invention are, first, to
provide a system of electrically -opereted sig-

nals which shall be equally effective in main-

talning a space interval between trains on a

¢ ordinarily takes place in both
directions; and my invention consists in the

same or in opposite directions; second, to pro-
vide circuits for so operating the signals that
the safety factor may be as high as possible;
third, to arrange suitable registering-instru-
monts to so oontrol the signal-circuits tha,t the
signals of a block may not be set to “safety”

so long as a car is within that block; fourth,

to dispense with track-circuits .extentling
through the block; fifth, to make the number
and lenn'th of the cuonlts and conductors as
small as possible; sixth, to make the opera-
tion of the cireuitssim ple and togusard against
ltability to derangement of the oircuits; sev-
enth, to arrange the signal-circuits to be con-
trolled by hand when desired, and eighth, to
render the system economical in the use of
battery-power. Theseobjects are attained in
the invention herein described and illustrated
in the drawings which accompany and form a

reference letters and numerals indicate the
same or corresponding parts, and in which—

Figure 1 shows my registering system of
ewnals applied to one block of a single-track
rmlwa;, the circuits being axranﬂ'ed to pro-

vide for travel in both dueotlons over this

track. Figs. 2, 3,and 4 illustrate the register
used in connectlon with the circuits of this
system for automatically registering wheels
of a train when they pass into the block and
for canceling those wheels when they pass out
of the block, this register, as above stated,
forming the sub,]eot matter of a separate np-
pllGElthIl for Letters Patent. TFig. 2 is a side
elevation of the register. Kig. 3 is . a trans-

verse section taken on the irregular section

55
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part of this application, in which the same

80

line W W of Fig. 2; and Fig. 4 is a detailele-

vation of the oanoehnu‘ mechanism of the reg-
ister, which is operated by a magnet with po-

Q0

lnrized armature after the manner of the ordi-

nary polarized relay. Figs. 5,6, 7, 8,9, and
10 illustrate a track-instrument of my inven-
tion which is adapted for operating the cir-
cuits and registers of this system and which
forms the subject-matter of an application
for Letters Patent filed August 20,1894, Serial
No. 520,811." Kig.d1isa plan viewof the track-

instrument, the herelnnftet mentioned regis-

tering-circuit contact-levers and the supports

1CQ

therefor shown in Figs. 6 and 7 being omitted .

for the sake of clearness. Fig. 6 is a longi-

single track, whether those trains movein the | tudinalsection thereof, taken on the irregular
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section line X X of Kig. 3, looking in the di-
rection of the arrow there shown. Iig.7 isa
transverse section taken on the line Y Y of

Fig. 5 and looking in the direction of the ar-.

row there shown and illustrating particularly
the mechanism for operating the hereinafter-
mentioned registering-circnit contact-points
of the track-instrument. Iig. 8 Isa trans-
verse section taken on the line Z Z of Fig. 5

and lookinginthe direction of the arrow ther
shown, the mechanism shown in Fig. 7 being
omitted for the sake of clearness, and shows_

the mechanism for operating the hereinafter-
mentioned canceling-circuit contact-points of
the track- mstrument Fig. 9 18 an end view
of the track-instrument mechanism, the mech-
anism shown in Figs. 7 and 8 bemfr omitted
for the sake of clcames and 1_11118*1‘&1265 a

mechanism for breaking a eircuit the instant

wheels passover the track-instroment and re-
taining the cireuit broken for a considerable

time after those wheels have passed off from |

the track-instrument, the utility of which will
be hereinafter apparent; and Fig. 10 is a dia-
oram illustrating the arrangement of the cir-

cuits and insulated track-sections and the

magnets of the track-instrument by which its
mechanism is operated.

Referring now tothe drawings, and partic-
ularly to Fig. 1, A and I3 are signal-stations

at the ends of a block A B of a railway-track,
over which trafiic proceeds in both direetions.

S’ to S8, inclusive, are signals placed at the
signal- btﬂthl’lS Aand B zmd controllmw traffic
on the railway.

S? St S8 and S are home-signals, and 57,
S3, 8%, and 87 are distant signals correspond-
ing each to a homce-signal and placed in the
same cireuit.

The signals may be of any type which
be controlled by electromagnets, and in the
drawings each signal is represented by the
conventional representation of an electro-
magnet, which may be understood to be the
eomlollmn' magnet of the signal. For the
management of circuits herein adopted the
h]ftlﬂ]b are understood to be so controlled as

to be at “danger” when no currentis flowing

through the coils of their eontrolling electro-
magnets. |
T'he normal position of all the signals is at

“danger,” and the signals at the entrance of
a block must beset to “safety” beforea train

can enter that block.

1, 2, 3, and 4 are registers such as are
shown in Ifigs. 2, 3 and 4. Kach register is
represented by a group of three electromag-

‘nets, one provided with a polarized armature,

corresponding to the magnets which operate
the mechanism of the register, and by a set
of contact-points normally closed, which are
the contact-points of the lt?”‘lbfel‘ the mech-
anism of which is arranged to separate said
contact-points when one pair of wheels has
entered the bloek to which the register be-
longs and at the station at which said.register
1s located and to keep said contact-points

may

il
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separated 80 Ionfr as a wheel remains wnhm
the block.

In register 1, R’ is the registering-maguet
or operating- &Wn(,t of tho mmstmuw mech-
anism and is euergmed and de energized each
time that a wheel passes into the block. C
is the canceling-magnet, which, as above
stated, must be a magnet with a2 polarized ar-

‘| matuare, and is represented by the conven-

tional designation of a “ polarized relay.” This

-magnet operates its mechanism when a {rain
from A is passing out of the block A I at 13,

as will be seen sub%equentlv R(C’ is the re-

- verse canceling-magnet, which operates its

mechanism when a tram which has entered
the block ADB at A passesout of the block by

backing past A, as will beseen subsequently.

Ifor operatnw the registers there is pro-
vided at each siﬂ'nal—stdtion 3} track-instm_l-
ment such as is shown in Figs. 5 to 10, inelu-
sive.

In Fig. 1 each track-instrument 18 repre-
sented, diagrammatically, by two short insu-
Jated track-sections with a batiery connected
therewith and conductors leading therefrom,
between the ends of which conductors are
placed the abbreviations “tr. in.,”” the track-
instrument contact-points bemn' shown in

close proximity to the insulated track-sec-

tions. The track-seetions of the track-instro-
ment at station A are numbered 7 and 8 and
of the track-instrument at station I3 are num-
bered 12 and 13. The combined length of
each pair of track-sections under 01‘dinm*y
circumstances should be shorterthan the dis-

tance between two adjacent axles of any car,

so that each pair of wheels acts on the tracl-

- instrument separately.

16 and 17 are respectively normally-open
and normally-closed sets of contact-points of

the track-instrument at A, which, as will be.

seen when the construction and operation of

the track-instrument are described, are oper-

ated each time that a pair of wheels passes
over the track-instrument track-seections aft
A in the direction from A toDB. 13 and 1Y
are corresponding sets of contact-points of

the same track-instrument, which are oper-
-ated each time that a wheel passes over that
' track-instrument in the direction from 3 to A.

20 represents a set of normally-closed con-
tact-points or series of sets of contact-points,
which are so operated by the track-instru-

‘ment mechanism that they break the circuit

which they control immediately upon the en-
trance of a pair of wheels upon the short
track-section 7 and keep their circuit brolken
so long as that pair 6f wheels is upon track-
sections 7 and 8 and for a short space of time
at least after that pair of wheels have 1}.:1%6[1

upon track-section 9.

At station B, 22, 23, 24, 25, and 26 are sets
of contaﬁt-pmnts of the 11*::1:3]{-111511*[11:..16:113
there situated, corresponding respectively to
contact-points 16, 17, 18, 19, and 20 of the
track-instrument at A and similarly operated.

Considering now the circuits of Fig. 1, the
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| emstermw mechamsm of register 1 isoper-

ated by a cu:cmt which runs from the D051twe
pole of battery 30 through a conductor 31 and
track-instrument contact -points 17, which are
termed “ registering ”’ contact- pulHtS through

conductor 32, the coils of remstermg-mawnet_

R’and throu f:rh conductor 33 baek to the nega-
tive pole of battery 30. A similar ecir cuit
from- battery 30, passing through registering

contact-points 19 operates the registering
mechanism of register 4, and similar Cclir eults
at station B, passing throun'h registering con-
tact-points 23 and 23, operate the registering

mechanisms of I‘eUlStG‘I’S 2and 3. Thecancel-
ing and reverse cancelmg mechanisms of the ]
reu‘lsters are operated by the normally-open

- sets of contact-points of the track-instru-

30

ments. T'he canceling mechanism of each
register is operated by the contaect-points of
the track-instrument at the distant end of
the block, while the reverse canceling mech-

anism is Opera,ted by the eontaet-pomts of the

track-instrument at the same end of the bloek
at which said register is situated. The can-
celing -circuits of the system pass through
eontact -points of, and are controlled by, cir-
cuit-controllers or relays 41, 42, 43, and 44,
the magnets of which are enelﬂ'lzed by 1oea1
batteries and circuits passing through the
circutt-controlling contact-points of the COr-

‘responding 1erristers 1, 2,3, and 4. As will

be seen when the constructlou and opera-

- tion of the register is described, the contact-

35

points of each register are closed when no

wheels are within the block to which such

register belongs; but when a train enters a

~ block to whleh a register belongs, by passing

40

over the track-instrument tmck sections at
the end of the block at which said register
1s situated the cireunit-controlling contact-

~ points of that register are separated and can

only be brought together again by operation
of the caneehnﬂ* or reverse canceling mech-

~anisms of that reglster or by the operatlon

45

of both the canceling and reverse canceling
mechanisms, which must singly or towether

~cancel as many wheels as were reglstered

when the train entered the block—that 18,

when a train enters the block A B at A it

50

operates contact-points 17 of the track instru-
ment each time that a wheel passes over
the track-instrument rail-sections, each time
operating theregistering mechanism R’ of reg-

 ister 1. When the first wheel is registered,

60

the contact-points 1’ of the register are sepa-

rated and remain separated so long as there

‘are any wheels registered on said register.

Nor can those contact-points be blOl’lU'ht to-

~gether again until by the operation of the

eaneelmw mechanism C’ or the reverse can-
celing mechamsm RC’, or by the operation
of both of these meehanlsms, as many wheels
have been canceled as were first registered.

It follows, therefore, that so long as any of

the wheels which when entering the block
registered at register’l are mthm the block

]correspondmn‘ statement will in the same
manner be true of each of the other register-
relays 42, 43, and 44.
. Conmderlnﬂ" now the manner in which the
canceling mechamsms of the registers are op-
erated, and taking for an examnle the can-
celmg mechanism of register 1, we will sup-
pose that certain cars have entered the block
ABatA a,nd are about to pass out of the
block at b. The contact-points 1’ of register
1 at A will be separated, therefore, and the
armature of register-relay 41 will be down.
When the first pair of wheels of the cars
within the block A B pass over the track-
sections 12 and 13 of the track-instrument at
B, they will close for an instant contact-
points 22 of that track-instrument. A ecir-
cutt is thereby completed from the positive
pole of battery 50 through conductor 51, con-
tact-points 22, conductor 52, to the second
armature contact-point of ren‘lbter-relav 43,
which armature will be up, since we have as-

| sumed that the ears within the block entered

from station A through the upper second
contact-point of the relay 43, conductor 53,
| through the coils of the mawnet of & pole-—

| chanﬂel 54, and through a condmtm 55 back |
95

to the neﬂatwe pole of battery 50.

The pole changer 54 is of ordinary con-
struction. It conneets a battery 56 through
conductors 57 and 58S toground at G/, Whenee

’ the circuit goes through the ground to G at
station A, thence through conductor 59 to the

Hirst armature-contact of register-relay 41, .

the armature of which is down, since the con-
tact-points 1’ of register 1 are separated,
through the lower first contact-point of the
l relay, through conductor 60, the magnet-coils
of eancelmw-man‘net ¢’ and through conduc-

tors 61 and 62, Wthh latter is a lme condue-

tor extending from one swnal station to the
other, to the first ar matme contact of regis-
ter-relay 43, the armature of which is up,
sSincee no wheels are registered at register 3,

thence from the upper first contact- pomt of

the relay by conductor 63 to the armature
contact-point of a relay 64, the armature of
which is down, since the clremt by which this
relay is operated is broken at the track-in-
strument contact-points 26, which, as pre-

viously explained, are so opelated by the

- frack-instruments that they break their cir-
cuit the instant whern the wheels come upon
track-section 12, and from the lower contact-
point of relay 64 through a conductor 65 to
the pole-changer 54, and so back to battery.

The position of the armature and contact-
points of the pole-changer 54 (shown in the
drawings) isthe position Lof the parts when the
contact-points 22 of the track-instrument are
separated or when the armature of register-
relay 43 is down and no current flows thlouﬂ'h

tare of the eancehnmmagnet C’ of register 1
is magnetized in such a manner that when
no current flows through the magnet of the

the armature of rel&y 41 must be down, and a pole changer 54 and {he battery 56 is placed

the magnet of the pole-changer. The arma—'
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erated in the following manner:

30

35

to the line, as shown in the drawings, the ar-

mature of this eanceling-magnet C’ will be
held 1n the position shown in the drawings.

‘A spring likewise holds it in this position
‘when there is no current in the line-circuit;

but when in passing out of the block A B a
pair of wheels passover the track-instrument
track-sections 12 and 13 and complete a eir-
cuit in the manner above described through
the magnet of the pole-changer 54 the direc-
tion of current in the line-circuit and in

the magnet-coils of canceling-magnet C’ is

reversed, the armature of the canceling-mag-
net is deflected, and the canceling mechan-
ism of register 1 is operated, and as the
contact-points 22 separate abain immediately

after the passage of each pair of wheels it
follows that the cancelmﬂ* mechanism of reg-

ister 1 1s operated each lee that a pailr (}f
wheels which entered the block A I3 at sta-
tion A pass out of that block at station I3.
There are corresponding circuits connect-
ing with theline-conductors of the blocks and
with the ground connections for operating the
caneelnw mechanisms of the other registers

in a similar manner, but it 1s not necessary

to cdeseribe those circuits.

- The reverse canceling mechanisms are op-
SUpposing,
as before, that certain cars have entered the
block A B at A, we will suppose those cars to
pass out of the block by backing past A. 1In
so doing, when the first pair of wheels pass
over the track-instrument track-sections 7

and 8 they will cause contact-points 18 to

close, thereby completing a circuit from the
positive pole of battery YO at station A,

- through conduetor 71, contact-points 18, con-

40

55

60

ty?”of thesignals 8° and S° at station B.
line-conductor 62 of the block isconnected, as

duetm' 72,the second armature contact of re-
lay 41, the armature of which, ag before, is
down, thirough the lowersecond contact-point
of the relay, conductor 73, through the mag-
net-coils of reverse canczling-magnet RC/,
and through conductors 74 and 75, back to
the negative pole of battery 70. This cireuit

will be completed for an instant each time

that a pair of wheels of the train pass out of
the block A B at A, thus operating each tlme
the reverse eaneehnn‘ mechanism.

The relay 64 at station B,above mentioned,
is a relay which controls the setting to ““safe-
The

has been seen, through contact-points of reg-

jster-relay 43 with the armature of signal-re-

lay 64, and the lower contact-point of the re-

Jay is always counected, through the pole-

changer 54, with a pole' of the battery 56,
which may be termed a “line-battery.” The
upper contact-point of relay 64 is connected
by a conductor 80, passing through the mag-
net-coils of 51(‘-’*1*13,15 S° and S, with the con-
duector 58, leadmﬂ' to ground at G’, and there-
fore with the 1ine~cimuit of the block. In
the normal position of the armature of sig-

nal-relay 64 battery 56 is connected to the |
line-cireuit, and the signals 5° and 8° are out

|

-of the line-circuit; but when the arm

vided the line-battery

543,506

ature of
the relay is raised battery 56 is cut out of
the line-cireuit and signals 8° and S° are

placed in the line- elrcmt the only battery
now in the line-circuit bemn the line-battery
at station A. Since the si’gmlls used 1in this
system are signals which when no current is
flowing tluauﬂ*h their controlling-magnets

are at “ danger,” but when current is ﬂowmw

thmuﬂfh 1helr controlling -magnets are at
“ afetv,” the raising of the armature of relay
64 has the effect of aeltmn* to “salety ” signals
S5 and S5 provided the line-circuit is not
broken at any of the 1*@{?1stm*-1e]ayf-'-, and pro-
at A is to the line, as
it will be if the m*mature of the Signal-relay
at A i1s down. "T'he other signal-relays, cor-
responding to signal-relay 64, are numbered
81, 82, and 83. "T'he corresponding line-bat-
teries are numbered 84, 85, and 806, and the
poles of the line-batteries are connected to
pole-changers 87,383, and 89, corresponding to
the pole-changer 54 at station B. Kach sig-
nal-relay is operated by a local battery and
circuit passing through the ratls of an insu-

lated track-section placed immediately ad-

joining the track-sections of the track-instru-
ment and through the magnet-coils of the re-
lay. Thustherelays 8l and 83atstation Aare
operaled by a battery 90, the negative pole
of which is connected with the left-hand rails
of track-sections 6 and 9, placed on opposite

sides of and immediately adjoining the track-

sections 7 and 8 of .the track -instrument.
From the right-hand rail of track-section 6 a
conductor 91 leads through the magnet-coils

of signal-relay 81 to the track-instrument con-

tact-points 20 and thence back to the positive
pole of battery 90. A similar conductor 92
leads from theright-hand rail of track-section

9 through the magnet-coils of relay 33 to

track - instrument contact - points 20 and so
back to battery. Iach of these circuits is

completed and the armature of the corre-

sponding signal-relay raised when a pair of
wheels 1s on the corresponding track-section
6or 9 and when the track-instrument contact-
points 20 are closed. The eifect of the sep-

| arating of contact-points 20 has already been

75
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touched upon and will be described more fully

when the operation of the circuits of the sys-

tem is described. Similarcireuits for operat-
ing the signal-relays 82 and 64 at station B
are connected to track-sections 11 and 14 at
station B fmd are operatec in a similar man-
ner.

Of the various rail or track sections shown
in the drawings 5 is the main track-section of

a block nmuedmtely preceding the Dblock’

A DB.

6 and 9, as above stated, are track-sections
for operating the signal-relays at station A,
and 7 and 8 are track-sections for operating
the track-instrument at Statmu A, as hasbeen
already stated.

10 is the main track-section of the block A
B, which may be of any desired length,

120

125

130
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- versed from its normal direction, this rever-.

- the pole-changer 54 at St&uon .
35

~wheel operated by mawnet R C’ wheel 102 be-

4.0
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.ﬁttmﬂ' apertures in the nut 106

shaftrevolves.
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11 and 14 are 1nsulated tra.ck-sectlons for 1 one carrled by an arm projecting from the

operating signal-relays 82 and 64.
12 and 13 are track-sections of the tmek

instrument at B, and 15 is the main track-.

section of a block 1mmed1ately beyond the
block A B.

Before describing the operation of the cir-

-cuits of the system the construction and op-
eration of theregisters and track-instruments

by which the circuits are controlled a,nd op-
erated will first be described.

Taking up first the register and referring

to Figs. 2 9, and 4, the magnets and contact-
pmnts of whlch are letter ed and numbered to
correspond with register 1 at station A, R’
C’and RC’ are the operating-magnets of ‘the

, and reverse canceling
mmechanismsres pe(,twel y.

ing on a ratchet-wheel mounted on a revolu-
ble shaft,
are all similar, except that the mechanism of
magnet R’ is arranged to rotate its ratchet-
Wheel when the circuit of its magnet is
broken. The mechanism of. magnet RC’ is
arranged to rotate its ratchet- wheel when
the elremt of its magnet is closed, and the
mechanism of magnet (’, whlch iS con-
struzcted in general s1mila,r1y to an ordinary
polar-relay, is arranged to rotate its ratchet-
wheel when the cucult of 1ts magnet is re-

sal being performed for register 1 of Fig. 1 by

101, Fig. 4, is the ratchet-wheel cperated by
mafmet (,’ and 102, Fig. 2, is the ratchet-

ing directly in rear- of and hidden by wheel
100 in Fig. 3, while wheel 100 is hidden by
the framework- -supporting magnet R’ in Fig. 2.
'T'he ratchet-wheels 100 and 102 are mounted
npon the same shaft 104 and are acted upon
by thelr magnets in opposite directions, one

magnet and step-by-step mechanism belﬂﬂ‘ ar-

ran ﬂ*ed torotate the shaft 104 in one d1rect10n
and the other magnetand step-by-step mech-

anism being arranﬂ'ed torotate theshaftinthe
other dlI'eCtl()I] The ratchet-wheel of magnet

¢’ is mounted upon a shaft 105 in line with |

shaft 104, and magnet C’ when operated turns
shaft 105 in the same direction that magnet 1
turnsshatt 104, Theend ofshaft104 au,]deent
to shaft 105 overhangs its bearings, is insu-
lated from the main portion of the shaft, and is
screw-threaded. Upon the threaded pmtmn
1s mounted a nut 106, Upon the shaft 105 is
keyed a collar 107, and upon the shaft 104 is
loosely mounted a collar 108, T'wo rods 109

unpon opposite sides of the shaft 104, and only

one of which is seen in Fig. 2 csnnuct the
collars 107 and 108, passing throurrh loosely-
The nut 106,

lherefore rotates with, and only with, the
shaft 105, though it is flee to move lonmtudl-
nally w1th resneet to the shaft 104 When that i
Twoengaging contact-points, 1

Eachof these mag-.
nets operates a step-by-step mechanisn act-

These step-by-step mechanisms

100, Fw‘ 3, |
is the ratchet- wheel operated by magneb R’ |

shaft 104 and the other carried by the nut
106, together constitute the register-contact
1/ 0f thlS register 1, which eontrols the signal-

~¢eirenits in Fw' 1.

The opelatlon of the register is as follows:
When the magnet R’ is operated by a wheel
passing overitstrack- 1nstmment such as the
track-instrument at A, Fig. 1
rection to operate the-registering-circuit con-
tact - points 17, the step-by-step mechanism

operated bv magnet R’ moves the wheel 100

and shaft 104 throun'h the space one tooth of

‘the wheel 100. The magnet C’ not being op-

erated, the shaft 105 and nut 106 remain sta-
tmnary except that the nut moves slightly to
the right along shaft 104 and the contact 1’ is
broken, setting to“danger” the signals. Suec-
cessive wheels passing over the track-instru-
ment and operating-magnet R’ separate the
contact-points 1’ still farther by a distance
proportional to the number of wheels which

| pass into the block A B. When the wheels
of the train, in passing out of the bloeck A B

at B, operate the canceling-circuit contact-
points 22 of the track-instrument at B, thus

| operating the pole-changer 54 and changing

the direction of the current in the line-con-
ductor 62, the armature of magnet C’ rises,

‘turning the shaft 105 and the nut 106 in the

same direction in which the shaft 104 is

‘turned, thus tending to bring the contact-

points 1° together. The number of teeth of
the wheels 100 and 101 are exaclly the same,
so that when as many car-wheels have oper-
ated magnet C’ as first operated magnet R’
the contaet-pomts will be together.. It will
be noted that magnets R’ and C’ may be
operating simultaneously and at the same or

ks

and In the di-

70

75

80

go

| gele

105

different speeds without affecting the cor-

rectness of the registration and cancellation

of the wheels by the register, so that one train
may. be entering the block A B at A while
another train is passing out of the block at
B without deranging the register. Should
the train, after entering the block A B at A,
back out of the block, passing again. over
the track-instrument at A, then, as will be
seen when the operation of the track-instru-

ment 18 described, canceling-circuit contact-

points 18 are operated by each wheel, oper-

ating reverse canceling-magnet RC’ of the-

register, and so turning the wheel 102 and
shaft 104 backward. Thenumberof teeth on
wheel 102 is the same as the number of teeth

on wheel 100, so that when as many wheels

have operated magnet RC’ as first operated
magunet C’ the contaet 1’ is again closed, the

onelatmn of magnet RC’ ha,vmn' exactly the

same effect on the contaet—-nomts 1” that the
operation of magnet C” has. It will be noted
that magnets C" and RC’ may be operated

ﬁs1.nulta,neou~;13, the shaft 104 turning back-

ward while the nut 106 turns forward both
movements tending to bring the eontact-
points together, and the operation of the two
cancelmﬂ" meehamsms being cumulative,
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This feature of the register makes it possible
for trains to be passing out of the block at
both ends sunultaneously, just as it is possi-
ble for a train to enterat one end of theblock
while another train is passing out of the block.
It is important that the register used in a reg-
istering system shall be capable of operating
1n this manner, because it frequently happens
that even on roads where the absolute block
system is used trains will overrun danger-sig-
nals to a greater or less extent, and unless the
registers used be capable of operating in the
manner above described derangement of the
registers is likely to oceur. Since the step-
b} step mechanisms of magnets C’ and RC’
oppose each other and when operated act to
revolve the same shaft 104 in opposite direc-
tions, the pawls of these mechanisms cannot
be 1n engagement with their respective
ratchet-wheels when their mechanisins are
not operating, but each pawl must engage
with its ratchet-wheel only when actually en-
gaged in rotating that wheel and the shaft
104. This isacecomplished by guards 109 en-

gaging with these pawlsand holding them out
of ennafrement with the ratchet- wheels when
the armatme levers are up. When either
armature-lever descends its pawl swings into
engagemeut with its ratchet-wheel and in the

fmther movement of the lever rotates said
wheel.

Referring now to Figs. 5, 6, 7, 8, 9, and 10,
which 1illustrate the track-instrument, the
construction and operation of this instrument
will be described. The contact-points and
insulated track-sections of the track-instru-

‘ment shown in Iigs. 5 to 10 are numbered to

correspond with the track-instrument at A,
fig. 1.

The track-instrument consists essentially
of three separateand distinet mechanisms, two
operated by the same electromagnets, for op-
erating the normally-ciosed registering cir-
cuit-contacts 17 and 19 and foroperating the
normally -open canceling cireuit-contacts 16
and 18, these mechanisms being shown in
Figs. 7 and 8,and athird meehamsm (shown

in Fig. 9,) for operating thecontact 20 which

§O

6o

contaet 1s broken when a pair of wheels pass
on to the track-sections 7 and 8, and remains
broken for some time after the wheels have
passed off from those track-sections.

110 and 110’ are the electromagnets which
operate the registering -contact a,nd cancel-
ing-contact mechanisms. Two magnets are
required, because it 18 necessary that in both
the registering-contact and in the canceling-
contact mechanisms one set of contact-points
should Le operated when a wheel passes over
the track-instrument in one direction and
another set of contact-points should be oper-
ated when a wheel passes over the track-in-
strument in the other direction. -

The armatures 111 and 111’ of operating-
magnets 110 and 110" are carried upon frames
formed by pivoted levers 112 and 113 and

i, dun

' barls.
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Levers 113 and 113" carry f{riction-
rollers114 and 114/, which are pressed against
opposite sides of an arm 115, mounted upon
and keyed to a revoluble shaft 116 by Csum
able springs. When either lever 113 or 113’

descends, it causes the arm 115 to swing to
the one side or the other. Upon the shaft
116, but insulated therefrom, is mounted a
enntact lever 117. Engaging with said con-
tact-lever and with a c..ontact serew 118, like-
wise insulated from its support, 18 a contact-
lever 119. The engaging contact-points of
levers 117 and 119 constitute the registering-
circuit contact 17, and the engaging contact-
points of screw 118 and lever 119 constitute
the registering-circuit contact 19, one con-
tact being broken, as will be seen, when the

arma 115 swings to the right and the other

being broken when thearmswings to the left.
Springs 120 and 121 are provided for holding

{©

80

the contact-points in contact when neitherlo- -

ver 113 nor 113" is down, and suitable stop-
screws are provided for lumtmw the upward
movement of armature-levers 113 and 113”.
In the bottom of the swinging arm 115 are
three notches, 123,124, and 12::) Sepamted by
suitable projections or wards. Two pivoted
locking-levers 126 and 126/, carrying arma-

tures of magnets 127 and 127/, are adapted to

enter one of said notches when it 1s opposite
the end of the lever and when the magnet of
said leverisde-energized. Normally,aswill be
seen hereinafter, the circuits of these locking-

magneis are closed and thelr armatures are

down, but when wheels pass over the track-
instrument first one and then the other mag-
net is de-energized.

Considering now the canceling-cireuit con-
tact mechanism shown in Iig. 8, levers 112

and 112/, which, as before stated, are attached
to the armatures of magnetls 110 and 1107,
carry pawls 130 and 1307, which engage with
corresponding ratchet- WIIE‘EIS 131 and 1317,
revolubly mounted, but independent of each
other. Hach ratchet-wheel is likewise pro-
vided with a stop-pawl 132 or 1327, which
serves as a contact-lever, engaging each with
a contact-strip 133’ or 133, carried by the
lever 112’ or 112 of the other ratchet-wheel.

The shape of these contact-strips is shown

most clearly in Fig. 5. Stop-pawl 132 and

O
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contact-strip 133" together form canceling-

circuit contact 16, and pawl 132 and contact-
strip 133 to cether form ca neeling - cirenit
contact 18, |
Aswill be seen hereinafter, when a {rain en-
tering the block A I at A operates canceling-
circuit contact 16 or -when a train from I3,
passing out of the block A I3 at A, operates
canceling-circuit 18, it is necessary that the
armature of signal-relay 83 or 81, as the case
may be, shall be down, in order that the pole-
changer operated by the canceling-circuit
contact may be 1o circuit with the eanceling
mechanism of the register at the other end
of the block. 'T'he canceling-cirecuit contacts

112" and 113" and suitable connecting cross- | 16 and 18 are closed for an instant only after,

[272
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- and only efter the passage of each pair of | train pass upon one of the insulated track-

st

-ticularly in Fig. 9.

wheels completely over the track-instrument
track-sections. In order that the armature
of relays 81 and 83 may be down at the in-
stant when the canceling-circuit is operated,
it 18 necessary that the circuits of their mag-
nets shall be broken as soon as a pair of
wheels passes on to track-sections 7 and 8
and shall remain broken for an appreciable
instant after the wheels have passed off from
track-sections 7 and §. The mechanism for
accomplishing this purpose is illustrated par-
It consists, essentially, of
two magnets 141 and 1417, which preferably
should be in the same circuits with magnets
110 and 110%, respectively, as shown in Fig. 10,
and which are placed upon opposite sides of

. a revolubly-mounted fine-toothed ratchet-
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- tion 7 is connected a conductor 137,

wheel 142. The magnets are provided with

armatures and armature-levers therefor, car- |

rying on their ends pawls 143 and 143/, en-
gaging with the teeth on this ratchet-wheel.

T'he magnets, armature-levers, and pawls are
so set that both step-by- etep mechanisms,
when operated, tend to turn the ratchet-wheel
in the same direction. The armature-levers
are provided with suitable stop-serews and
with contaci{-points 144 and 144/, adapted to
engage with suitable contact- serews 145 and
145’_'. The two contacts thus formed are con-
nected up in series, as shown in Fig. 9,s0 that
when elther contact is broken the cirenit is
broken. Since, therefore, their effect is that
of one set of contact- pomts, they are repre-
sented diagrammatically in Fig. 1 by the sin-

gle contact 20 at A and 26 at B The stop-

screws should. be so adjusted that the normal
travel of the armature-levers is several times
the piteh of the teeth on the ratchet-wheel 142.
A fan-wheel 146 is connected by suitable
gearing to the shaft upon which ratchet-wheel
142 is mounted. The effect of this fan-wheel
1s to supply a constant resistance to the revo-
lution of the ratchet-wheel without friction
thereby forcing the armature-levers to move

SO causing a perceptible time to elapse after

the c1reu1te of tiiese magnets are completed

before the circuit is completed through the
contacts of this fan mechanism.

The circuits and insulated track-sections
for operating the magnets of the track-instra-
ment are shown diagrammatically in Fig, 10.

There are in the track two insulated track-
sections 7 and 8§, to which are connected the

poles of a ba,ttery 135, through resistance-
coils 136 and 136’. Upon one Slde of the track
the ralils of these two track-sections may be

joined. To the end of track-section 8 is-con- |

nected a conductor 137, connected to magnets
110, 127, and 141. 'T'o the ends of track-sec-
con-
nected to magnets 110,127/, and 141’. These
circuits, 1t Wlll be seen, are nermal]y closed
through these magnets..

The operation of my track-instrument is as
follows: When the first pair of wheels of a

since the resistance of coil 1367 is su;

sections—say, track-section 7—battery 135 is
short-circuited through the axle, de-energiz-
ing magnets 127 and 110’ Thearmature 111,
Fig.7, of magnet 110’ therefore falls, and the
rolle1 114/ swin gspivoted arm 115 to the right,
thus Sepmatmu‘ contact-levers 117 and 119
and breaking registering-circuit contact 17.
At the same time the leel{ing-lever 126 is re-
leased by its magnet, and when the notch 125
of the arm 115 is opposite the end of this le-
ver the end of the leverenters the noteh, thus
holding the contact-levers apart. The cir-

79
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cuit thIOnU‘h magnets 110,127, and 141 is not

affected when Wheels ente1 treek section 7,
ficient te
prevent total short-circuiting of battery 135.
When the wheels pass upon track-section 8
magnets 127,110, and 141 are de-ener oized and

megn.et-s 127’, 110’, and 141’ are agein ener-

gized. The armature of magnet 110’ rises
and the armature of magnet 127" falls;
before arm 115 can move the lever 126 enters
notch 124, again locking thearm 115, so that

“the deseent ef ar matme 111 does net change

|

slowly when attracted by their magnets, and-

L

l tooth of the mtchet Whee]

the position of the registering-ecircuit contact-
points. When the wheele Thave pfa,ssed off
from track-section 8, the armature 111 rises,
and the armature of magnet 127 falls, releas-
ing the arm 115 and elesmn‘ eenteet 17, so
that the registering - eontaet meehdmsm is.
ready to be 0pereted when another pair of
wheels pass over the track -instrument in
elther direection. -

It will be noted from the dbeve deseuptlen
that the one registering-circuit contact or the

but

0o
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other, according to the direction in which .

the train 18 moving, is broken the instant a
palr of wheels pass onto one of the insulat-
ing track-sections, remains broken while that

105

pair of wheels is on either of the insulated

track-sections, and 1s closed again immedi-

ately after that pair of wheels has passed off
from the insulated track-sections, so that

even 1f the wheels should move but partly
over the insulated track-sections and then
should move back again, but one registering-
circult contact—the one first operated when
the wheels passed upon the track-instrument

track-sections—would be operated, and it is

Impossible that a single pair of wheels should

operate a register twice or operale two regis-

ters in passing once ento or over the tlaek
instrument.

When the ﬁret pair of wheels pass upon
tracl{-seetien 7,and the armature of magnet
1107 talls, the paw!l 130" upon the end of lever
1127, Fig 8 1s carried down through the space
of one tooth of ratchet-wheel 131, When
this pair of wheels pass to track-section 8,
the armature of magnet 110,-lever 112, and
pawl 130 descend, and the ar metme of mag-
net 110’, lever 112’ and pawl 130’ rise, re-
volving the__ ratehet-wheel 1317 through the
space of one tooth, and causing contact-pawl

[1IO
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132" to descend slwhtly as it passes over a,_ |

The pawl 132




10

however,

ratehet-wheel 131

scends,

contact-strip 18 down, and therefore contact

- register connected theremth

B | 5 -
7, and . then without moving onto track-sec-
- tion & moves back again 1efrlstermrr circuit
- contact 17 1s broken, as would be the case
wers the wheel to move on and completely
over the track-instrument track-sections;
- since magnet 110 in this case is not de-ener-
~gized its lever 112 does not fall, and when le-
- ver 112" rises contact 18 is closed, thus oper-
ating the canceling-¢ircuit for the reverse |
movement, the effect of which is, as will be | -
“eireuit’ tlu.ouwh the caneeling-magnet C’, 80

-~ seen when the operation of the circuits of-
-~ Fig. 1 1s deseribed, to cancel the registration |
~Just produced by the operation of contact 17.
same 18 true if the pair of wheels move
from track-section 7 to 3, and then without
~moving backward move ;ba;ek: into track-sec- |
tion 7, and so off from the track-instrument. |
‘When the first pair of wheels pass upon |
'jitmel{ section 7, magnet 141’ is de-energized
and its m‘nmtme rises, breaking the circuit
- through contact 20. When the wheels pass
~on into traclk-section 8, magnet 141 is de-ener- |
“gized and its armature

)

40
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- T'he s

Talls, while magnet
1417 is again energized and its almature de-
scends 1*0tatmﬂ' wheel 142 and fan 146. 'The
fan oﬂfels so much resistance to rapid move-
ment of the lever, however, without interfer-
Ing with a compar ILIVEIJ slow movement
thereof that the movement of the armature

of magnet 141’ is comparatively slow. When

the car-wheels pass off from track-section 8,
magnet 141 is again energized and its arma-
ture rises, imparting an additional impulse
to wheel 142 and fan 146, The resistance of-
fered by the fan to rapid movement of the
armature-lever is so great, however, that the

~armature-lever can rise but slowly, and before
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both contacts 20 of the fan mechanisiu can be
closed the canceling-circuit contact 16 has
been operated, and to keep the circuit through
contacts 20 broken while the canceling-cir-
cuit contact of the track-instrument is being

operated is, as will be seen hereinafter, the

purpose of the fan mechanism.

T'he operation of the circuits of this system
is as follows: Supposing the block A B and
track-sections 6 and 14, immediately without

‘the block, to be ciear of trains, and supposing

a train on track-section 5 desiring to enter

‘the block A I to pass onto the track-section

6, when the first pair of wheels of the train
enters track-section 0 the circuit from bat-

does not come in contact with the contact- |
strip 133, (its complementary contact-piece,) |
as the lever 112 which carries that |

18 (the eanceling-circuit contact) is not closed. |
7 When the wheels passolf from track-section: s,

- and into the succeeding block,lever 112 rises,
| 1s l‘ie:vt)lved' through the |
space of one tooth, and eontact-pawl 132 de-
~making contact with contact-strip
1337, since lever 112 is up, thus elosing can-

~eeling-cirenit contaet 16 for an instant and:
g :Gpemtuw the canceling mechﬂmbm of ﬂle 1

L a pair of wheels pass onto tl-‘ﬂ(‘fl{—isectlml |
by the mechanism of the track-instrument,
‘thereby caunsing the registering moechanism:
of register 1 to register the entrance of one.

but |

tery 84.

thereby cutting
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tery 90, passing through the magnet of signal-

relay 81, will be completed through these
wheels and the axle, since at this time track-
instrument contact- pmrlts 20 are closed, and.
the armature of signal-relay 81 will rise,
| thereby placing in the line-cireunit signals s"

and §° 'md cutting out of the line-circuit bat-

DBattery 56 at station B3 being in the
line-circuit, signals S’ and $? will go to *.;-Lfety”- :
~and the train will proceed past the said sig- = =
‘nals and over the track-instrument, {rack-sec-

tions 7 and 8§, into the block A B.
first pair of wheels of the train pass over
these track-sections 7 and 8, the track-instru-

o

‘When the -

30

mentcontact-points 17 areinstantly separated

pair of wheels into the block, thus separating
-t-l]&-GDHTELGt%-IJ:Oi-HtS-lf of :tj}'l@:r‘egiste-p and caus-

ing the armature of register-relay 41 to fall,

nals again to “danger.”

gignals S’ and 8% out of the
| line circuit of the block and setting those sig-
The fall of the ar-

9,:}

mature of register- relay 41 completes theline-

that when the train passes out ot the block

at I3 it will cancel at register 1 and likewise
places reverse-canceling magnet RC’ into eir-
cuit with track-instrument contact-points 18,

so-that should the train passoutof the block

I||.II

by backing past A it
ister 1.

; will then cancel at reg-
At the same instant when the first

ICO

pair of wheels enter track-section 7 the track-

I Iinstrument Go.n:tiaci_;-po-intﬁ; 20 ‘are separated
~and remain separated while the wheels areon

track-sections 7 and 8, and for an instant, at

least, after the wheels have passed on into

track-section 9, thereby causing the armature
of signal-relay 81 to fall, and preventing the
rise of the armature of signal-relay 83 upon
the other side of the track at the moment

“when the first wheels enter the track-section

9. When the first pair of wheels pass over
track-sections 7 and §, the track-instrument
contact-points 16 are operated, as well as con-
tact-points 17, being brought together mo-

mentarily, and a eircuit is completed from

battery 70 through contaet-points 16 and the
magnet of the pole-changer 89. Since the
armature of relay 83 1s down at the instant
when contact-points 16 and pole-changer 89
are operated, owing tocontact 20 being br'oken
at that instant, as e:xplfl,med when the oper-

~ation of the tra.ek instrument was deseribed,

the operation of the pole changer at the in-
stant when contact 16 is closed reverses the
current in the line-cireuit of the block pre-
ceding block A B, and again reverses and re-
turns to normal direction the current in this
line-circuit when contact 16 is again broken,

Troq

110

[15
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125

thereby operating the eaneelmw nmchamsm |

of the register at the distant eml of the block
preceding A IB. The second pair of wheels
of the train register-in the same manner as
the first pair. They likewise cancel in the

same manner, for, although wheels are now

130
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on the track-section 9, the circuit: paeelnﬂ' ) as a single palr of its wheels remain within

through the magnet of signal-relay 83 is al-
ways_breken at eentaet-pelntq 20 before the

contact-points i6 are brought together, so

that at soch times the armature ef re]eyr 83
must be down. Succeeding wheels will like-

- wise register at register 1, and will eancel at
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- S* were set to “safety.”

the Statmn preeedmo' A,

When the train reachesstation B and passes
onto track -section 11 it raises the armature
of signal-relay 82 and set signals S? and S¢ to
“sefety,” provided the block beyond Bis clear,
in the same manner in which signals St and
As the wheels pass
over the track-instrument track-section 12
and 13 contact- -points 22, 23, and 26 are oper-
ated by each pair of Wheels The operation
of contact-points 23 operates the registering
mechanism of register 2, cansing the settmﬂ*
to “danger’’ of Sltrnale S8 and S The opera-
tion of eonteet -points 22 completes a circuit
through the magnet of pole-changer 54,
thereby eperatlnu' the pole - ehanﬂ'er and

¢hanging the direction of the current from

battery 56 in the line-wire,thereby deflecting
the armature of ca,neelmn'-maﬂ'net C’ at sta,-
tion A each time that a pair of wheels pass
out of the bloeck A B. When the same num-
ber of wheels have canceled that were first

registered, the contact-points of register 1 are |

Droucrhb teﬂ‘ether and the ermature of regis-
ter-relay 41 rises, the circuits and metruments
being then in the same condition as befere
the train entered track-section 6.

If, instead of passing out of the block A B

at B, the train should back out of the block

at station A, it will operate canceling con-
tact-points 18, each pair of wheels completing
a circuit from battery 70 through eentaet-
points 18, the lower second contact of regis-
ter-relay 41 (the armature of this relay bemg
down,) reverse-canceling magnet RC’, and
conductor 75, thereby canceling at eﬂ'lstel 1,
and since the canceling and reverse- eaneelmw
circuits and meehamsm are quite distinet 1t
follows that if the train breaks in two within
the block and part goes out at one end and
part at the other end all of the wheels will
be - correctly ceneeled even though the two
parts of the train should pass outof the block
simultaneously.

If, while the train is Wlthlﬂ the block A B

a followmﬂ' train ecomes upon track-section 6
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with the intention of entering the block it
will raise the armature of relay 81, but cannot

set signals S’ and S*to “safety,” since the line-

cireuit is broken at the upper first contact of
register-relay 41, the armature being down;
nor can a train on track-section 14 at station
B receive a signal to enter the block A B
while there is a train from A already within

the block, becanse the fall of the armature of
register- reley 41 cuts out of the line-circuit

y

the longest cars.

the bloek

The function of the track- instrument con-

tacts 20 at station A and 26 at station B will
now be apparent.
out of the block A B at B, for instance, the
contact 26 were not alwa;s broken at the in-
stant contact 22 is operated, then as’soon as
wheels have entered the track-section 14 the
armature of signal-relay 64 would be raised,
throwing the pole -changer 54 out of the line-
cirenit of block A B, so that the operation of
the pole-changer upon the closing of contact

| 22 would have no effect upon the canceling
‘mechanism C’ of register 1.
20 are so operated, however as has already

Contacts 26 .:md

been explained, that each is broken at the
instant when wheels passing over its track-
Instrument operate the canceling-circuit con-
tact-pointsof that track-instrument.
eral contacts 26 and 20 will not be continu-
ally opening and closing during the passage

of a train, unless that train De moving very
slowly, the fan-wheel 146 offering so mueh
resistance to the rise of the armature-levers

of magnets 141 and 141’ that before either

armature-lever can close its contact a second

pair of wheels will have passed over the track-
instrument and both magnets of the fan mech-
anism will be again energized. |
Instead of grounding the ends of the line-
circuit at G and G’ a metallic return-conduec-
tor may of course be employed; and where
there is any danger of the signal-conductors
and telegraph or other eonductors Crossing
the use of a metallic return may be advisable.

0

If, when a train passes
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1f it is not desired to register in so small -

‘units as the separate wheels of the cars, the

herein-described system may be arranged to
operate by registering the separate trairs

‘themselves as units, by using track-instru-

105

ment track-sections longer than the length of

t Kach train will then cancel
when its last car has passed over the track-

instrument at the distant end of the block.

The system as so arranged offers as complete
security as where it is arranﬂ'ed to registerthe
separate wheels, except thcu it dees not pro-
vide for the possibility of a train breaking in
two within the block and part remaining with-
in the block, while the remainder, passing out
of the block, cancels asthough the whole train
had passed out. Where the trains are regis-
tered as units, however, it is not required to
use track-instruments or registers which op-

ITO
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erate as rapidly asisrequired where the sepa-

rate wheels are registered, and this may be a
controliing advantage under some circums-

stances; also, instead of using track-sections

125

for operating the mechanism of the track-in-

strument, separate contact- pleces may be
placed alonﬂ' the track and arms projecting

from one or more of the cars of the train may

battery 84 the only battery by which signals | be caused to make contaet with these contact-

S° and S° can be operated.

bleek A B is fully protected therefm e, so long

The train within pleces and sooperate the track-instrument in

the same manner that it is operated by the

[30
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track-sections and circuits indicated in the

drawings of this application. With such an
arrangement it 1s possible to register either
separate cars or the complete train as a unif,
according as to whether all or only one of the
cars of the train are provided with such con-
tact-arms. Similarly it may be possible to
use track-sections of such length that the in-

dividual trucks of the cars will be registered

as units. I donot limit myself, therefore, to
registering the wheels themselves as units,

but may likewise arrange the apparatus and

circuits of my systemn for registering either
single trucks, cars,orcompletetrainsas units.

Other forms of track-instruments than that
indicated in the drawings of this application
may likewise be used—as, for instance, track-
instrumentsoperated by rail-levers, which are
depressed orotherwise actuated by the wheels
or by projecting arms of the cars.

Ido not limit myself to the use of the track-

instrument shown and described in this ap-
plication, therefore, in connection with the
circuitsof thissystem, but may useany track-

instrument capable of operating the cirenits,

in a similar manner. Neither do I limit my-
self to the use of the register herein shown
and described, but may use any register cap-

- able of performing the same functions.
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It is obviousthat instead of using a magnet
with polarized armature for operating the

~canceling mechanism of the register, I may

use a simple magnet with unpolorized arma-
ture, such as is used for operating the regis-
tering and reverse canceling mechanisms, the
magnet being placed in a local cireuit con-
trolled by a polar-relay of ordinary construe-
tion, the magnet of this polar-relay being con-
nected to the canceling-cireunits in the same
manner as indicated for the magnets C’ C?
&e. When the canceling mechanism is con-
structed as shown in Ifig. 4,a spring to retain
the armature-lever in one position normally,
as 1ndicated 1n Iig. 1, is not nccessary, the
weight of the armature-lever being sufficient
for Lhm purpose.

If it is notvdesired that this system shall be
automatic, the track-sections 6, 9, 11, and 14
may be di’spensed with, and suitable ‘circuit-
controllers, such as hand-keys, may be used
for opelatmfr the circuits contmllmg the sig-
pal-relays. In such cases the registers act as
checks upon the operators controlling the sig-
nals, making it impossible for an operator to
set to ‘‘safety” the signals of a block unless
that block is entirely eclear.

Having thus completely described my in-

vention, What Iclaim, and desireto sccure by

Letters Pdteut 15— |

1. Inan electrmal railway si frn.a.lmg system,
the combination, with a bloeck or section ot
irack, signals for the ends of said block, a line

circuit for the block, a line battery for each

end of the block, and a circuit controller or
switch for each end of the block connected to
the signal and to the battery of that end of
the block, and to the line circuit conductor,

543,506

and adapted to place either said signal orsaid
battery in circuit with the line c¢ircuit, of a
register at each end of said block mranfred
to 1*egister the passage. of trains into -said
block and to cancel the passage of trains out
of said bloeck, and means operated by said
registers for controlling said signals, and
adapted to hold said signals to danger while
a train is registered on said registers, sub-

stantially as described.

2. In an electrical railway signaling system,
the combination, with a block or section of
track, signals for the ends of said bloek, a line

cireunit for the block, a line battery for each

end of the bloek, and a circuit controller or
switch for each end of the bloek connected to
the signal and to the battery of that end of
the block, and to the line cireuit conductor,
and adapted toplace either said signal orsaid
battery in circuit with the line ecireuit, of a
register at each end of said block, arranged
toregisterthe passage of trainginto said block
and to cancel the passage of trains out of said
block, contact points operated by said regis-
ters, and circuits controlled by said contact

points for operatingsaid signalsand arranged

to hold said signals to danger while a train is
within said block, substantially as described.

3. In an electrical railway signaling system

the combination, with a block or section of
track, signals for the ends of said block, a line
cirecunit for the block, a line battery for each
end of the block, a relay for each end of the
block connected to the signal and to the bat-
tery of that end of the block, and to the line
circuit conductor and adapted to place either
sald signal or said battery in circuit with the
line circuit,an insulated track-section at each
end of said block, and a battery and circuit
connected to the rails of each track-section
and to the corresponding relay and adapted
to operate said relay when cars are on said

| track-section, of a register at each end of said

block arranged to register the passage of
trainsintosaid block and to cancel the passage
of trains out of said block, and meansoperated
by said registers for controlling said signals
and adapted to hold said signals to danger
while a train is registered upon said l'errmter
substantially as deseribed.

4. In an electrical railway signaling systein,
the combination, with a block or section of
track, signals normally at danger for the ends
of said block, a line circuit for the block, a
signal battery for each end of the block and

‘a cireuit controller or switeh for each end of

the block connected to the signal and to the
battery of that end of the block, and to the
line circuit conductor, and normally connect-
ing said battery to the line circuit, but
adapted when operated, to place said signal

in circuit with the line cireunit and to place
sald battery out of circuit with the line cir-
cuilt, of a register for each end of the block,
arranged to register the passage of trains into
said block and to cancel the passage of trains
out of said block, and means, operated by

rie,
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each register, for throwing the signals and
battery at its end of the block out of the line
circuit when a train is registered on such reg-
1ster substantially as deserlbed

In an electrical railway signaling S} stem
‘rhe combination, with a block or smtwu of
track, signals normally at danger for the ends

of said bloek, a line circuit for the block, a |
signal battery for each end of the block, and
a circult controller or switeh for each end of
the block connected to the signal and to the |

battery of that end of the block and to the
line circuit conductor, and normally connect-

-ing sald battery to the line cireunit, but

adapted when operated to place said swna,l
in circuit with the line cirenit and to pla,ce
said battery out of circuit with the line cir-
cuit, of a register for each end of the block,
arranged to I'E‘ﬂ‘lbtet' the passage of trains into
said bloek and to cancel the passage of trains
out of said block, contact points operated by
each register and arranged to be separated
when tmms are reglstered thereon, a relay
for each register operated by a circuit con-
trolled by theregister contact points, and con-
tact points of each register relay arranged to
throw the signal and battery corresponding

‘thereto out of the line circuit when the reg-

1ster contact points are separated, substan-
tially as described.

6. In an electrical railway signaling system
the combination, with a block or section of

- track, asignal for one end thereof and a regis-

35

ter corresponding to said signal and having |

a registering and a canceling mechanism, said
canceling mechanism being operated by a
magnet hzwmff a polarlyed armature, of a

track- instrument at the near end of said bloek

~arranged to operate said registering mechan-

40

45
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iIsm, a line circuit extending through the
block, and connected to the magnet of said
canceling mechanism,a batteryat the distant
end of said block, a pole changer connecting
sald battery to said line circuit and adapted
when operated to reverse the connection of
sald battery to said line ecircuif, a track-in-
strument at the distant end of said block, a
circuit controlled thereby for operating said
pole changer, and means, operated by said
register, for holdmﬂ' the said signal to danger

| whlle trams are remstered on sald reﬂ'lster

55

substantially as descrlbed

7. In an electrical railway mgnalm o system |

the combination, with a block or seection of
track, a signal for one end thereof, a register

corresponding to said signal,and having elec-

trically operated registering and G&ﬂ@@llﬂﬂ‘

- mechanisms, said canceling mechanism being

1)

operated by a magnet hdelﬂD' a polarized ar-

mature,of a track-instrument at the near end

of 'said block, a eircuit controlled thereby for
operating said registering mechanism, a line
circuit extendmﬂ* throun'h the bloek, aud con-
nected to the maﬂnet of said cancehnw mech-
anism, a battery a,t the distant end of sald

|

to reverse the connection of said battery to

sald line circuit, a track-instrument at the
distant end of sa,ld bloek, a circuit controlled

| thereby for operating said pole changer, and

means, operated by said register, for holdmcr

the said signal to danger while trains are regis-

tered on sald remstel substantlally as de-
seribed.

8. In an electrical railway signaling system
the combination, with a block or section of
track, a signal for each end of said block, a
line cu*cmt for the block, a line battery for
each end of the block, and a circuit controller
or switch for each end of the block connected
to the battery and to the signal of its end of
the block, and to the line circuit conductor,
and adapted to place either said battery or

sald signalin circuit with the line circuit, of a

register for each end of the block havinga reg-
istering and a canceling mechanism, a track-

11
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instrument at each end of the block arranged

to operate the registering mechanism of the
register of its end of the block, means oper-
ated by each register, when a train is regis-
tered upon it, for throwing the magnet of the

canceling mechanism into the line circuit and

for throwmﬂ' the line battery and the signal

‘at its end of the block out of connection with
| the line circeuit, and means, operated by each
track-instrument, for operating the canceling
‘mechanism of the register of the opposite end

of the bloeck thronﬂ'h such line cireuit, O1uh
stantially as desembed

9. In an electrical railway signaling sy stem
the combination, with & bloek or seetlon of
track, a signal for each end of said block a,
line circuit for the ‘block, a line battery for
each end of the block, and a cirecuit controller
or switch for each end of the block, eonnected
to the battery and to the signal of its end of

the bloek, and to the line cucmt conductor,

and adap_ted to place elther said battery or
sald signal in circuit with the line circuift, of
a register for each end of the block having a

registering and a canceling mechanism, the

canceling mechanism being operated by a
magnet having a polarized armature, a track-
instrument at each end of the block arranged
to operate the registering mechanism of the
register of its end of the block, means oper-
ated by each register, when a train is regis-
tered upon it, for throwmn* the magnet of its
canceling meehamsm into the line elrcult and

.for throwmﬂf the line battery and the signal

of its end of the bloeck out of connection w1th

9o
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the line circuit, a pole changer for each line

battery adapted to reverse the connection of
that battery with its circuit, and means, oper-
ated by each track-instr nment for operating
the pole changer of its end of the block, sub-
stantially as descmbed

10. Inan electrical railway swnalmﬂ* Sy stem
the combination, with a block or sectlon of

track, a signal for each end of said block, a

125
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line circuit for the block, a line battery for |

block, a pole changer connecting said battery | each end of the block and a cireuit controller
tosaid line cireuit and adapted When operated

or switch for each end of the block, connected




: tor, and adapted to place either said battery

IO

i
e

to the line battery and fo the signal of its end

of the block, and to the line circuit conduc-

or said signal in cirenit with the line circuit,
of a register for each end of the block having

‘electrically operated registering and cancel-
ing mechanisms, a track-instrument at each
end of the block, a circuit controlled thereby
for operating the registering mechanism of

the register at its end of the block, means op-

Lted by each register, when a tmm 18 reg-

1L~,te1'ed upon it, f{)r Lhmwmw the magnet of

- 1ts eancelmwmeclmmsm mto theline clremt

20

‘and for tlu*owing the line battery and the sig- |

nal at its end of the block out of connection

with the line circuit, and means operated by
“each track-instrument, for operating the can-
- celing mechanism of the register at the oppo-
~ site end of the block thrmwh auch line eir-

cuit, substantially as r]esembed

11. In an electrical railway Swnaluw SY s- |

tem, the combination, with a blocl{ or seetlon

of tr'ack a signal for each end of said bloek, |

a line eircuit for the bloek, a line battery for

each end of the block, a relay for each end of
the block, connected to the signal and to the |

line b*’tttery of that end of the block, and to

'=-the line ecircuit conductor and adapted to

place eithersaid signal or said battery in cir- |

cuit with the hne.cwcult an insulated track-

- section at each end of sa'iid ‘block, and a bat-
tery and cirenit connected to the rails of each |

track-section and to the corresponding relay,

- and adapted to operate said relay when cars

35
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are ou sald track-section, of a register for each
end of the bloek having a registering and a

canceling mechanism, a track-instrument at
each end of the block arranged to operate the
registering mechanism of the register of its
end of the block, means operated by each reg-
ister, when a train is registered upon it, for
throwing the magnet of its canceling mech-

anism into the line circuit and for throwing

the line battery and the signal at its end of
the block out of connection with the line cir-
cuit, and means, operated by each track-in-

strument, for operating the canceling mech-
anism of the register at the opposite end of

the bloeck, thro urrh stich line cireunit, substan-
tmlly as dﬂscrlbed |
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12. In an electrical railway signaling sys
‘tem, the combination, with two or more con-

secutive blocks or sections of track, a signal
for each end of each block, a line cirenit for
each block, a line battery for each end of each

connected tothe signal and to the line battery

at its end of the block, and to the line eircuit;
conductorof that bloek and adapted to place

either said signal or. said ‘battery in circuit

with said line circuit, an insulated track-sec-
tion for each relay included within the length

of the adjacent block, and a baltery and cir-

adapted tooperate said relay when cars are on

-sald track-section, of a register for each end
of each block having electrically operated reg-

istering and caunceling mechanisms, track-in-

1 struments at the ends of said blocks between

said insulated rail sections, each track-instra-
ment adapted to operate different circuits ac-
cording to the direction in which trains pass

55
block, a line relay for each end of each bloek

cuit connected to the rails of each such track-
| section and to the corresponding relay, and

m.._

over said track-instrument, a eirenit control- .

ling the registering mechamsm of each regis-
ter and m*rancfed to be operated by the track-

75

instrument of that end of that block to which

sald register belongs, when a train passesover
sald track-instrument into said block, means,

operated by each register, when atrain is reg-

istered upon it, for throwing the magnetof its

S

canceling mechanismintothe linecircuitand

for throwing the line battery and the signal
atits end of the block out of connection with

theline circuit, means,operated by each track-

‘Instrument, for operating the canceling mech-

anisms ol the registers at the distant ends of
the adjaceunt blocks through the line circuits
of those blocks and means, operated by each
track-instrument, for holding at normal the
armatures of the home line relays whilejwheels
are over said tmek-—mstl*ument substantially
as described.

In testimony whereof I afiix my siznature
in presence of two witnesses.

THOS. B. DIXON.

Withesses:
H. M. MARBLE,
J. ALEX, STITT.
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