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To all wivom it mar concern:

- Be it known that I, HENRY BEZER, a sub—
ject of the Queen of G1 eat Britain, aud a resi-
dent of New Rochelle, in the couuty of West-
chester and State of Wew York, haveinvented
a new and useful Improvement in Railway

- Signaling Systems, of which the followum 18
2! Sp@@lﬁ(}&tl()ll

IO

.-[5

This invention relates to railway swnalmn'

systems; and the object of the mventlon is to
attain a higher degree of safety than has here-

tofore been attainéd in prior systems
The invention consists pr incipally in so ar-

ranging and connecting the signals that when
a smnal for a block remains ab ¢ satety” when.

it Should go to ‘“‘danger,” owing to some fail-

~ure, then the signal for the block immediately

20

1in the rear of b&ld signal and the signal for

the block 1mmed1a,tely in advance of smd sig-
nal will be locked at “danger.”

It also consists in 1mp10ved electric means
for connecting a detaining-signal and a de-
'spateh1HW-S1trncL1 50 that the despatchlnﬂ'-sw-

nal cannot go to ““safety” until the detain-
ing-signal has gone to *f danﬂ'er” and the de-

-talnlnmswual cannot 0‘0 1;0 “safety” until

~ the desp&tchmmswnal hds gone to ‘““danger.”

s - tions for a track- elremt
20

It also consists in im proved cireuit connec-

ystem whereby the
track-circuit of a section is broken while a

- train is on the seetlon after the advance- -S1Q-

nal has been set to ‘“‘safety,” and in various
mninor 1n1pmvements heremafber‘ %hawn and

described. -
~T'he drawing shows a dmﬂ ram of an eleetnc

L SIU‘I‘}EthlU‘ Sy stem embodylnﬂ 1my invention,

' ;:.:md in Whleh the signals are controlled by.

. track-cireuits in the form of rail-cireuits.

_4-0

The track 18 Sllltdbl divided into blocks
A B CD, &ec., guar ded by the signals A’, B’

B O C? and D’ D2 of which the Slﬂ'nals B‘r C,

15

50
~ to ¢

a,nd D" are the home signals and the s1frnals.
B? C?, and D? are the distant signals for the |

blocks The signal A" may be termed a ‘“de-
taining-signal” beeause 1t would be located
near some starting-point for traffie, such as
a station, and only a short distance, s

the signals B B*, and the train would not ad-
vance pa‘st Slﬂ‘nal A till the signal A’ w
af_etj , say by a train- despa,tene]; at the

to the signal A’.

shown.

say a-
“train’s 1enﬂ'th or'an engine’s length, behmd

was put

station. If the t1a111 should advance upon
block A and the home signal B’ should then
go to ‘““safety,” as it would if there were no
tlc’LIIl in the block B, the train could proceed.

The signal B’ may therefore be called the ““de-

55

Spdtehlnﬂ"” or “‘starting” signal with respect

taaumfnmﬂnal is to prevent a second or third

| of two or Lhree trains that may be waiting for

The mam purpose of the de-

6o

signal B’ to go to ‘‘safety” from adv&ncmﬂ' o

if the signal B" should fail to return to *° dan- -

The signals A’
aud B’ are so interlocked by their eontmlhnﬂ .

oer’” behmd the first train:

circuits, as will hereinafter appear, that sig-

‘*safety” for, say, the first train until &,wnal

‘A" has gone 130 ‘“danger” to detain the fo]low- -
The rails of the blocks at their rear 7c

:ends are connected by the wires 12, 1'9", 12
22 1% 2% to the track-magnets E, E', 2 and

ing train.

E?’ and at their advance ends by wires 3 4, 3’

4', 3% 4° to the batteries X, X', and X2, the

wires 4, 4, and 4? from the bcmtterles melud-

nal A’ cannot go to ““safety” till signal B’ h&S -
oone to ”danﬂ‘er” and signal B’ ednnot 20 to

75

ing the nmm%lly closed contacts n o,n' o', n? -

0* and the resistances R.

which operate or control the signal-circuits.

The batteries ener gize not.only the track-cir-

cuits, but also -the_ signal-circuits, as will be

quu"ed for the rail-circuits.

 The track-circuits are so combined with the
signal-operating cn**cmts, as will hereinafter

appear, that atter a train has shunted a track-
circuit and thereby actuated the advance-
signal to set the advance- signal at ‘“‘safety”

The purpose of this resistance R is -
to reduee the current from the strong bat-
teries through the rails to 13]1@ Stlell‘ff‘th re-

_ "These ecir CllltS ale :
the track-cireuitsin the form of rail- -elreuits,

8o -

the track-circuit is broken, Thus preventing

further shunting of the ba,ttel y-current while

this train is on the section and e eetmn a

areat saving in battery-power.
The smnal circults are preferably armnwed
as shown in the drawing, and can, pelhd,ps

‘be most easily understood by descr 1b111n' their
‘operation when a train passes over the track.

The gignals and circuits being in their n01-
mal pOSI’DIOIl with the signals at danger,”
as shown in the dmwmg, and, s

95
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waiting behind the signal Al and ready to )




IO

20

30

35

10

45

5O

55

60

2 585,733

start, the operation is as follows: The des-
patcher closes the switch S and completes the
circuit for the signal A', thereby enabling the
signal to go to ‘‘safety.” 'This circuit is as
follows: from battery X, through wire 3, to
rail a of the block A, wire 2, contacts g h,
wire 5, signal A’, wires 6 and 7, wire 4, o hat-
tery X. The train now advances upon block
A and shunts the track-magnet E, dropping
the armature-contact £ upon contact [ and
closing the normally open signal-circuit as
follows: from X, through wire 3, rail a, wire
2, contacts k [, magnet F, wire 6, magnet G,
wires 6 and 7, wire 4, to battery. A strong
current from battery X is now employed to

~energize magnet B, and thereby to reinforce

the weight of armature £ and hold it firmly
against contact [ and pass through any dust
that may be between them, and also to ener-
gize magnet G, thereby breaking the circuit
for signal A" and permitting it to go to ‘“ dan-
ger,” and also closing contacts g m and com-
pleting circuit through magnet H as follows:
from X, through wire 3, rail @, wire 2, con-
tacts g m, wire 3, magnet I, wire 8, contacts
h g, wire 4, to battery X. This circuit
through the magnet H is normally open at
g m, and through the magnet H controls the
circuit for the signals B’ B3*, which is now
closed by armature-contact n, breaking from
contact o and closing upon contact p. The
breaking of contacts n o simply breaks the
track-circuit through magnet E and prevents
the magnet K from breaking contacts k I, so
as to prevent signal A’ from going to ¢ safety 7
until signals B’ B have 1eturned To ¢ danger,”

but the breaking of this track-circuit also
prevents further consumption of current
through the shunting of the battery by the
train. The closing of contacts n p enables
the signal B’ to go o ‘‘satety” by closing the
Cnemt as follows from battely X, th10u0‘h
wire 3, wire 9, signal B', wire 9, contacts 1,
wire 4 to batter y. The mag net I1 also at the
same time breaks armature- contact ¢ from
contact r and closesit upons. The breaking
of contacts g rlockssignals C' C?at ““ danger, 7
as will be hereinafter explamed and the clos-
ing of contacts ¢ s eloses the circuit through
m“l,ﬂ‘neb IS, 80 as to close another circuit f01
the distant i ignal B*. The circuit of the mag-
net K is as follows: from batter y X/, thlouﬂ'h
wire 3', rail b, wire 2', contacts ¢ s, maﬂnet
X, wires 10 and 8, contacts ¢ g*, wire 4’ to
bELttGI y X', thereby energizing ]:mn net K and
closing contacts £ w. 'Thls, c,loses a branch
from the circuit for the signal B’, already

traced from battery X, this bl anch belnﬂ from

contacts n p, 1:111011011 contacts ¢ u, wire 11,

signal B3* to wire 9, and on to battely X, and

enables mfmal B2to go to ‘‘safety.” The train
Now deranegs upon block B and first shunts
the track-magnet E'. The armature %' there-
upon closes with contact ', closing the circuit
through magnets F' and G’ as follows: from
battery X, contacts [’ &', magnet F', wire 12,

and 7',

magnet G', wire 4, to battery. The contact
of &' and I are intensified and insured by
magnet I, and magnet G’ breaks contacts
g’ h", thei"eby deénergizing magnet H, which
causes 1 to drop from p upon o, and g to drop
from s upon . The circuits through signals
I3" B? are therefore broken and the signals go
to ‘““danger” behind ihe train. The break at
1.0 bunﬂ* now closed, the track-circuit through
the mawnet E will, when the train has passed
entirely off the block A, be again energized to
break at k[ the circuit through the magnet G.
This restores g upon i and permits the signal
A' to go to ‘“‘safety” for the next train. If,
however,the despatcher wishes himself to con-
tinue to control this signal, he will have
broken the circuit for the signal A’ at S and
will close it when he is ready. It is to be
noted here that whenever signals B’ B2 or

only B’, are at ‘“‘safety” there is a break at n -

o-through magnet K and that at such times
magnets G and H will be energized and ¢ A
broken, so that the signal A’ will be held at
‘“danger.” Thuswhen B’ B*are at ‘‘safety”
A' is locked at ‘“‘danger,” and n o must ¢lose
and B’ must go to ‘“‘danger” before A’ can go
to ‘‘safety.” The train on block B, moreover,
having closed ¢ » and armature v upon con-
tact w, closes a circuit as follows: from bat-

tery X', wire 3', rail b, wire 2, contacts g 7,

wire 13, contactswv, wire 14, magnet H’', wire

3', contacts h® g°, wire 4/, to battery X'. This
circuitinitiates the operation thatenables the
signals C' C* to go to ‘“safety’” by energizing
magnet IH’. Thismagnet breaksn' o, thereby
breaking the track-circuit of the Seetion OCCU-
pied by the train, and closes n' p’, thereby
completing the cir cuit for signal O’ from baf-
tery X', through 3',9’, signal C",p n',4', to bat-
tery, 50 that O’ may go to ° safe‘ry » "1t also
closes ¢’ and s’ and completes circuit for mag-
net K'from battely X=*,through 3%,¢,2%q,s’ K’
10°, 8%, 13, g3, 4%, to batlery X~. Maﬁ‘netK then
closes £ v and completes circuit for signal C?
by closing the br anch f1 om elr(,mt for signal
C?, going “throw oh n' p t,uw, 11, swnal C?,
9, and on to batteryX The swnals ¢’ and
O? are therefore enabled to o0 to “safety” as
soon as the train enters block B.

to ‘‘safety” while signals B’ and B? were at
‘““safety.” This is because magnet II' must
be energized to put signals C' C? to *“safety,”
and magnet I’ cannot be energized unless ¢
r and v w are closed; but ¢ » are alwajs
broken when signals I3’ and B*areat ‘‘safety.”

When the Smmﬂs B’ and B? are at ‘‘safety,”

therefore, the signal A’ in the rear and the

signals C' C? in advance are locked at ¢ dan-
ger.” The train now advances upon block C
and shunts track-magnet E?, closing at i* /2
the circuit from X', tlnmmh 22 <%, ]';?‘2 127, G,

and 4, to battely, bleakmﬂ' g2 from %2 and

hence deénergizing magnet Il" and putting
signals C' C? to ‘““danger.” 1t also closes ¢’
and v' and w’ being already closed by

It is to be
noted that these signals C' C? could not go
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10 remeined at ‘“danger.”
in a block preveﬂts a second train from put-

45 ing-signal B’ to go to ““safety.”
g m1s caused by the movement which closes

65 signal to go to * safe‘ny

‘585,733

magnet G ClI’Clllt is elesed f1 om battery X2,
throu gh 3% ¢, 2%, ¢/, v

g5, 42 o bettery X, and Slﬂ*nals D' D2 will be
enebled to g0 to ”safety 7 If, however, a

5 train should bealreadyin block D thentr ael{-
magnet I3 would have been shunted and cir-
| emt X2 B EPF?12° G342 would have been closed,

“and consequently there would have been a

break at g®A*and the signals D' D’ would have
Thusitis thatatrain

ting to ‘‘safety” the signals guarding the first
train. When the train entermo' the block C
has entirely passed out of block B, the home

- 15 signal B’ can go to “safety,” but the distant

smnal B2 will remain at ¢ danger” as long as
the train is in block C. Thle 18 because the

- ecircuit through magnet K, which must be

closed befme swnal 02 can go to ‘“safety,” is

20 broken at g% h? by train in (J because, as be-

fore stated, this train by shuntmn' 2 com-
. pletes circuit through G When the train en-
ters bloek D, it operates upon the circuits for
this block in the same way as in entering

25 block C and enables signals D' D? to go 0

“danger’ *and the Swnals I advance to 20 to
Safety » When the train has passed entir ely

out of block C, it has yielded up its control
- over signals B?and C', and these signals, and
30 alsoB', can go to “safeby 7 at the proper time

" for a followi ing train, but distant signal C? will
be held at ¢ danfrel 7 uatﬂ the train has pessed
beyond block D -

From the above description it will be evi-

35 dent that the detaining-signal A’ and the des-

patching-signal B’ are each controlled by a
circuit make-and-break device in a cireuit of
theothersignal. The circuit make-and- break
device, melud]_uo the contacts g m, controlled

40 by the magnet G breaks. the circuit of the

magnet. II thereby preventing that magnet
from raisingits armature and elosmﬂ* the con-
tacts. n p, and thus preventing the elosmg of
the circuit which would per mlt the despatch-
The break at

the contact g A, thereby closing the circuit
of thedetainin o*-swnel A’and permitting that
signal to go to sa,fety &

the detaining-signal A’ isat ¢ safety’ the des-
patehlnﬂ"—sw'nalB’ cannot goto ‘‘safety.” The
~circuit make-and-break dewce including the
contacts: n 0, controlled by the nmfrnet H,

55 breaks the track- -circuit through the mawnet
- K, and thereby prevents the magnet E from

breakmn* the contacts £ [ in the circuit of the

- magnet G and thus preveuts the dropping of
the dl[ﬂ&tlﬁlle g and the consequent closing of

60 the circuit,which would permit the de‘ramm -
- signal A’ te go to ““safety.” Thebreak at n 0

is eensed b§ the movement which closes the
contacts n p, thereby closing the circuit of
the despatching-signal B’ and enabling that
So long as the Con-

13w’ ', 147, H?, 82, hg |

| Do long therefore as
50 the contacts g h.are closed and eousequently

-

| »’ 0’ are broken and contacts ¢ 7

in block D.:

patching-signal B’ is at ““safety ” the detain-
Ing-signal cannot go to ““safety.” Itwill also

__ be observed that the train- despatchm o switch

S is in the circuit of the detammo'-swnel 1t

will also.be observed that the track—euemt |

for each signal at the advance end of a bloek

or section, as of the signal B’ at the advance

end of the section A, such circuit running

from the battery X throuﬂ‘h wire 3, track a,
wire 2, magnet K, wire 1 the other tmck |

wire 4, eontaets n 0, and wire 4 back to bat-
tery 2 Y includes a current-interrupter, as, in
this mstanee, the contacts n o, under the con-
trol of the magnet H, 1n13erposed between the

70

75
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track and the source of electric current. The
signal B'is actuated through the energization

Of the magunet H, and when the swnalls thus
actuated the eontaet at n o is b1 oken, and
thus the track-circuit is broken between the

-battery and the track and the electric current

is shut off from the track while the train is
on the section A after the advance-signal B’
has been actuated. Thus further shmt CLr-

cuiting of the track - ba,ttery through the
Wheels and axles of the train is prevented by

the responsive action of the signal.
It will be seen, as above descnbed that in

in advance are locked at “danﬂ*el ”? Hor ex-

9{:_] |

accordance Wlth this invention Whenever a
signal is at “‘safety” both the signal imme-
dmtely in the rear and the signal 1mmedlately-

95

emple, when signal C' is at “¢ Sa,fety ” contacts

so that signals B’ and D’ will be locked. at
‘““danger ” and also the distant signals B2 and
D?. Thle 1s the principal object of the in-
vention.

the failure of a signal to indicate danﬂ'er be-
hind a train a rule of running has been adopt-

ed on some roads requiring an engineer when

compelled to pass a signal at “danﬂ'er” to

proceed at ¢‘ caution,” and if the next mgnal is
at “*safety” he must take 1t as a caution-sig-

nal. If under this rule a train should be

" are broken,

In all signaling systems some fail-
ure is possible, and in erde1 to provide against

IcO

105

I10

~compelled to pass a signal at ‘*danger,”. say
signal B', and the %lﬂ'nals were not leel{ed in

accordance with my mventlon it would con-

tinuerunning at ‘‘ caution” 13111 it reached sig-

nal C', when if this signal were at “safety” -

it would continue at eautwn ” but upon the
engineer’s righting D’ at “safety” he could

11§

put on speed Suppoee signal D’ were out of

order and remained at ‘‘safety” behind an-

other train broken down or held by a danger-
signal in block D. Then the following tlam |

althou gh proceedingat ““caution” in block B
undel the rule, and finding both C’' and D’ at
safety,” due to failures on the part of these

SN"nals would run at full speed into block D

I120

and plobablv collide with the train already

case of such failures of the signals; but if the

signals are i'l:lterloekediu,sueh a manner that-

tacts n pare elosed e,nd eonsequently the des- | when a signal is at “‘safety” not only the sig-

This rule of running does not,
therefore, afford the. proteetlon mtended in
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nal immediately in the rear, but also the sig-

nal immediatelyin advanceislocked at “‘ dan-
ger” in accordance with this invention then
the protection desired will be assured. For
example, suppose C were out of order and
permanently indicating ‘‘safety.” This fail-

- ure as long as it lasted would hold B’ and D’
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at ‘‘danger.” If now a train compelled to
pass D’ should stop in block D, then a fol-
lowing train, after waiting the time-limit,
would pass B’ at ‘‘caution,” and if running
under the rule above'indicated would pass C’
at ‘‘caution.” It would find D" at ‘“danger,”
and 1f passing the signal at all would do so
at ‘‘caution,” and thus avoid collision with
the train already in block D. Thus it will
be seen that not even the above rule affords
certainty of protection in case of two signals
remalning at ‘‘safety” behind a train and
that the interlocking of the signals in accord-
ance with this invention 1s necessary to afford
the protection desired.

If preferred, the wires 13, 13', and 13? can
be run through contacts of a commutator op-
erated by the signal blades or disks, the con-
tacts of the commutator being so arranged
that they will open when the signals are at
‘“*salety,” so as to lock the signals in advance
at ‘“danger,” and will close when the signals
are at ‘““danger,” so that the advance-signals
may go to *‘safety.” The wires 4, 4/, and 47
may also run through other contacts of the
commutator, the contacts being so arranged
astoseparate whenthesignalsareat ““safety”
to lock the rear signals at ‘“‘danger” and to
close when the signals are at ‘““danger” to
permit the rear signals to go to ““safety.”

So far as I am aware no system of signals,
whether electric, manual, pneumatic, or of
any other character, has been heretofore pro-
posed in which a signal when at ‘““safety”
locked the signal immediately in the rear and
the signal immediately in advance at ‘‘dan-
ger,” and 1 do not therefore wish to be lim-
ited to an automatic, electric, automanual,
or any other character of signaling system in
accomplishing this result. - Various means
may be adopted for the purpose, various ar-

rangements of circuits may be utilized, and

various forms of signals may be employed
without departing from the spirit of my in-
vention.

What I claim, and desire to secure by Let-
ters Patent, is—

1. In a block-signaling system for traffic in
onedirection only, a series of signals arranged -

in blocks, each intermediate
overlapping
locking means controlling the end signals.of

signal of each

the group, whereby such intermediate signal

locks such end signals at ‘“danger” when it
fails to go to ‘‘danger” behind a train, sub-
stantially as set forth.

2. In a block-signaling system, a series of

signals arranged in blocks, each intermediate.

S1 0‘1131 of eaeh overlappmfr group of three sig-
nals having circuit make-and-break devices

group of three signals having

| controlling the end signals of the group,

whereby such intermediate signal locks such
end signals at ‘““danger” when 1t fails to go
to dan ger’”’ behmd a tmm substantially as
set forth,

3. In a block-signaling system, a series of

signals arranged in blocks, circuit-controllers
controlled by the operation of each interme-
diatesignal of each overlapping group of three
signals and controlling the clremts of the end
st U'nals of such Dm'up, whereby such interme-
dlate signal locks such end signals at “*dan-
oger” when it fails to go to “danﬂer” behind
a train, substantlally as set forth

4, In a block-signaling system, a series of

signals arranged in blocks, train-operated
means for controlling the circuits of said sig-
nals, and circuit-controllers controlied by the
operation of each intermediate signal of each
overlapping group of three signals and con-
trolling the circuits of the end signals of each
group, whereby such intermediate signal
locks such end signals at ‘“danger” when it
fails to go to ‘“danger” behind a train, sub-
stantially as set forth.

5. In an electriesignaling system, the com-
bination of a track-circuit, a signal-circuit
controlling the operation of the signal, said
signal-circuit including a pair of normally
open contacts and also including a magnet
controlling the ‘said contacts, and another

magnet in the track-circuit also controlling

sald contacts, whereby when the contacts are
closed the signal-circuit magnet will be ener-
gized to make more certain the electrical con-
nection between the contacts, substantially
as set forth.

6. Inasignaling system, & detaining-signal
and a despatching-signal and electric circuits
controlling said signals, said circuits 1nclud-
ing a circuit make-and-break device of the
detaining-signal controlling the despatching-
signal whereby the detaining-signal when in
the ‘‘safety’”’ position prevents the despatch-
ing-signal from going to ‘“‘safety,” and an-
other circuit make-and-break deviece of the

despatching-signal controlling the detaining-

signal whereby the despm(‘hmn'-swnfbl when
in the “safety ” position prevents the detain-
ing-signal from going to ‘‘safety,” substan-
tia,lly as set forth.

7. In asignaling system, a detaining-signal
and a despatching-signal and electric circuits

I controlling said signals, said circuits includ-

ing a circuit make-and-break device of the
detaining-signal controlling the despatching-
signal whereby the detaining-signal when in
the “*safety” position prevents the despatch-
ing-signal from going to ‘“safety,” and an-
othel:' cireuit make a;nd break device of the
despatching-signal controlling the detaining-
signal whereby the despa,tchiug-signal when
in the ‘‘safety” position prevents the detain-
ing-signal from going to ‘‘safety,” and a
train-despatching switeh in the cireuit of the
detaining-signal, substantially as set forth.

8. In a block-signaling system, in combina-
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s85788 5
tion a track- eilcuit'inclilding"é source of ‘vance-signal has been actuated subStantiaer IO
“electric current, a current-interrupter inter- | as set forth .
posed between’ the track and the source of In testimony whereof T have signed my

~electric current, a signal in proximity to the [ name to this specification in the presence of
- 5 advance end of the block, and means for ac- | two subscribing witnesses. -

 tuating said signal, said aetuatmfr means con- | _ ' HENRY BEZER.
' trolllnﬂ' said current -interrupter, Whereby the | W/Vitnesses
electric current is shub off from the track CHARLES S. MILLER

- while the train is on the section after the ad- o NICHOLAS M. GOODLETT Jr.
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