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Application filed March 8,1893. Renewed May 15,1895, Serial No. 549,444, (No model.)

To all whom it may concern:

Be it known that we, HENRY BEZER, resid-
ing at New Rochelle, county of Westchester,
and State of New York,and ARTHUR H. JOHN-

5 SON, residing at Rahway, county of Union,and
State of New Jersey, subjects of the Queen of

Great Britain, have invented anew and useful

Improvement in Signaling Systems, of which
the following, taken in connection with the
10 accompanying drawings, is a specification.
Our invention relates to signaling systems
- employed on railways, and has for its object
an arrangement of signals to satisfy certain
conditions of traffic whereby a train is pre-
15 vented from obeying a signal intended for a
train immediately in advance.
The invention consists of the devices and
their arrangement hereinafter set-forth.
There are certain conditions of railway
20 traffie in which it is mecessary that two or
more trains be permitted to draw up close,
one behind another. These conditions fre-
quently oceur at various places, among which
may be mentioned large passenger-stations
25 where new trains are made up and where it
is desirable that these trains be drawn up at
the station, one close behind the other, to re-
ceive at the same time each its quota of pas-
sengers or other freight. Heretofore when
30 the dispatching-signal controlling the outgo-
ing train from such a station was lowered to
‘“clear” there was nothing to indicate to the
engineer of the succeeding train whether the
clear-signal was intended for his train or for
35 the first train only. The engineer of the sue-
ceeding train was therefore often at a loss to
know when to advance and when not, and
frequently occasioned confusion and delay
by advancing in response to a clear-signal in-
tended only for the preceding train. Again
confusion was often caused by the operator
- failing to put his signal back to *“ danger” for
the succeeding train immediately after the
preceding train had been cleared. In sucha
45 case the engineer of the succeeding train was
likely to advance in response to the signal
thus improperly left at ““clear.” Our inven-
tion is intended to overcome these defects,
and to this end we provide a plurality of sig-
5o nals for the trains soarranged that the chance

of delay and eonfuuon or danger will be
avoided.

Our invention is applicable not only to the
conditions of trafficabovereferred to, but also
to other conditions, some of Wln(,h Wlll here-
inafter appear.

In the drawings we have illustrated dia-
grammatically four different conditions of
railway traffic in connection with which our
invention is adapted to be used.

‘Figures 1, 2, 3 and 4 are diagrammatic rep-
resentations of tracks and signals, illustrat-
ing different applications of our invention,
the connections of the signals, &c., with the
levers being shown only in Fig. 1. Figs. 2°
and 3* are diagrammatic details of the lock-
ing means employed with the signals shown
respectively in Figs. 2-and 3. Fig. 5 is a dia-
grammatic detail illustration of the signals
and their connections as thesignals are shown
respectively in Fig. 4.

Referring now to Fig. 1, A and B are two
tracks connected by a cross-over b. Cis an
engine, and D and E are two trains, all on

track A. F is a platform before which the.

traing D and E are drawn up ready to receive
their passengers or other freight. The cross-
over b is provided at each end with a switch,
both operated simultaneously by the lever 6
and its connections, and these switches are
provided with well-known facing-point locks
operated simultaneously,butseparately,from
the switches by the lever 5 and its connec-
tions. Near the end of the platform are lo-
cated the detaining-sighals d and ¢’. About
a good train’s 1ength in advance is another
detaining-signal ¢, and about a good engine’s
length in advance of the signal ¢isthe signal
e—1t. e., the signal which finally dispatches
or sends the train into the block which it
guards. Thelever 7 may be connected in the
well-known way throuﬂh a selector 9 with
either the signals ¢ and ¢’ or with the signal
d, the smnals ¢ and ¢’ being operated s1mul~
taneously by.the same 1ead and the signal d
being operated by a different lead, according
to the position of the selector. The lever 8is
connected with the signal e. These levers
5, 6,7 and 8 are interlocked in the usual way
by meansof the tappets 1 2 34and their bolts.
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The locks, switches, signals, levers and tap-
pets are all shown in their normal positions
in Fig. 1 for traffic on track A, the signals
being at ‘‘danger” and the switches locked
against cross-overtraffie. Itwill be seen from
an inspection of the tappets and their bolts
that the lever 5 of the locks o may be oper-
ated without disturbing any of the other le-
vers; that the switch-lever 6 cannot be oper-
ated to open the switches for eross-over traffic
until the lever 5 has opened the locks; that
the lever 7 cannot lower the signals ¢ and ¢’
or the signal d to ‘‘clear” unless the lever 5
is in its normal locking position and the lever
8 is in its normal position, wherein the signal
e is at ‘““danger,” and that lever 8 can be op-
erated to put signal e to ‘“clear” or return it
to ‘““danger” only when the signals ¢ and ¢’
are at ‘“danger.” It is especially important
to notice that in this arrangement the signals
c and ¢’ can never be put to ‘““‘clear” for a
train to advance until after the signal e has
been put to ‘‘danger,” so that a train advanec-
ing from the station F on track A in response
to a clear-signal will be stopped at signal e,
and that when the signal e is put to ““clear”
the signals ¢ and ¢’ are locked at ‘‘danger.”
The signal e may be controlled by the oper-
ator at the advance-tower by a Sykes lock or
any suitable lock and block system, auto-
matic or otherwise. The signal dis intended
to guard only the cross-over,and trainsintend-
ing to cross over to track B are guided by this
signal and pay no attention to the signal ¢'.

The trains D and E and the engine C hav-
ing taken the positions shown, the operation
is as follows: The operator having received
word that the block guarded by the signal e
is clear or admits of the signal being cleared
proceeds to lower thissignal, thereby locking
the lever 7 in its normal position and holding
the signals ¢ and ¢ at ““danger.” The en-
gine C may now enter the block in advance;
but the engineers of the trains D and B, al-
through they may see thesignal egoto‘‘clear,”
cannot advance, because their signals ¢ and
¢ are at ‘“danger.” The engine C having
now passed by, the operator may desire to
lower the signals ¢ and ¢’ for the trains D and
E to advance; but he cannot do so until the
signal eis returned to ‘‘danger.” The train
D may then take the position formerly occu-
pied by the engine C, with the train E imme-
diately in therear. When the block guarded
by the signal e is in condition to receive the
train D, the operator lowers the signal e to
““clear;” but he.can only do so after he has
put the signals ¢ and ¢’ to ‘““danger.” The
train D may now advance into the block: but
the train E will be held by the signal e. Thus
it is clear that no more than one train at a
time can ever advance into the block in re-
sponse to an indieation of ‘‘clear” from the
dispatching-signal e. Underthe present sys-
tem when two trains are drawn up one im-
mediately behind the other, the engineer of
the second train might take the ¢ clear” in-

dication of the dispatch-signal e for the first
train to be intended for him also, and would
be justified in doing so if the operator did
not promptlyreturn the signal eto ‘‘danger”
after the first train has passed on, or should
fail altogether to so return it. Under our
system such mistakes cannot possibly occur.

If it is desired to send the train Eover onto
the track BB, the engineer of this train pays
no attention to the signal ¢’, but watches the
signal d, which he knows guards the cross-
over onto the track B, whither he is to go.
The train E therefore remains stationary
after the train D has advanced in obedience
to an indication of ‘‘clear” from the signals
¢ and ¢ until the operator has lowered the
signal d to ““clear.” Beforehedoes this, how-
ever, he operates the lever 5 to open the
switch-locks, then opens the switches for
cross-over traffic and locks them in this po-
sition. He then makes connection with the
signal d at the selector 9 and lowers the.sig-
nal to “‘ clear.” Afterthe train E has crossed
over, the signal d is returned to “danger”
and the switches and locks may be put back
to normal.

The arrangement shown in Fig. 2 is similar
to that shown in Fig. 1, except that the signal
e is omitted, the signal i becoming the signal
to dispatch trains into the block. The lock,
switch, and signal levers and- their connec-
tions are not shown; but their operation will
be readily understood by any one conversant
with the art from an inspection of their tap-
pets. (Shown in TFig. 2¢.) The locks a are
operated by a lever connected to the tappet
1 of Fig. 2*, and the switches of the cross-over
b are operated by a lever connected tothe tap-
pet2.  The signals f and g are operated sep-
arately through a selector by a third lever
connected to the tappet 3, and the signal % is
operated by another lever conmnected to the
tappet 4. Itwill be seen that by this arrange-
ment the signal % cannot be put to “‘clear”
to dispatch a train unless the signal g is at
“danger,” and that the signal ¢ cannot be
put to ‘‘clear” for a train unless the signal
is at ‘“danger.” When the signal his there-
fore cleared for the train D, the train E will
be held by the danger indication of the signal
gif it is to continue on the track A ; butthe op-
erator can, as previously described in connec-
tion with Fig. 1; lower f to ‘“‘clear” when I
is at ‘‘clear.”

In Fig. 3 a track K is shown connected by
a switch n to the track L. 'The track X is
provided with a signal %, which guards the
switeh n, and the track L is provided with the
signalland with the dispatching-signal m, the
latter being located about a train’s length, or
any desired.distance, in advance of the signal
. The tappets adapted for the levers used in
this arrangement are shown in Fig. 3. The
switch n and its lock may be operated by a
lever connected to the tappet 10. The signals
o and | are operated separately through a se-
lector by another lever connected to the tap-
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pet 11, and the signal m is operated by a third
lever connected to the tappet 12. In this case
it will be seen that when the signal m is low-
ered to ‘“‘clear” the signals & and [ will be
locked at ‘‘danger” and that neither of the
signals k& and 7 can be cleared until the sig-
nalm has beenputto “danger.” Thuswhen

“a train is dispatched by the signalm a second

train immediately following, either on the
track K or on the track L, will be held by the
danger indication of the signal & or L.

InFig.4areshown twomerging tracks O and
P. Track P may be used for the storage of
light engines or engines waiting to go into an
engine-house. In this case it is preferable to
arrange the signals p and g for the track.P
about an engine’s length apart, the signal p
being normally at “‘clear” and the signal g
The signal o guards
the track A and is normally at ¢ danger.”
These signals are operated preferably by a
single lever s, as shown clearly in Fig. 5.
The wire w4, which runs from the lever to op-
erate the advance-signal ¢, is normally slack,
and the wire ¢, which operates the rear signal
P, is normally taut. o', the wire for operat-
ing the signal 0,is alsonormally taut. Wires
o' and 1 may be separately connected with
the lever s through a selector 7. An engine
on the track P may take up a position be-
tween the signals p and g when it will be nor-
mally held by the danger-position signal gq.
‘When the lever s is pulled to lower the s10 nal
q thesignal p will be thrown to *‘ danger,’ and
beoause of the wire u being slack and the Wire
t being taut, the signal p will be well on its
way -to ‘“danger” before the signal g has
started to “*safety.” An engine behind sig-
nal p will, therefore, get its danger-signal
from the signal p before the engine between
the signals has been given its clear-signal
from ¢g. 'When connection is made with sig-
nal o through the selector and o is pulled to
‘“clear,” signal p goes to *‘ danger,” but signal
q remains at ‘“‘danger.” When o is put to
‘“danger,” then p goes back to ‘‘clear.” The
wire o is here taut and the signals o and p
would therefore operate simultaneously. It
is obvious that the wire w may be normally
taut if desired, but we pefe1 to have it slack,
as shown.

If desired a signal similar to signal p can

- be arranged for track O behind signal o, which
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could be operated from the lever sin conjunec-
tion with signaloin the same way as signal pis
operated in conjunction with ¢. These sig-
nals may also be interlocked with other sig-

nals that might be employed in the ordinary "

way by means of tappets and bolts, as shown
in connection with Figs. 1, 2 and 3. The ar-

rangement for signaling shown in Fig. 4 may
be applied to various other traffic conditions
besides the one above described.

The signals and switches of our system may
be controlled simply by the ordinary and well-
known interlocking means, as above de-
scribed, orin conjunction therewith by fur-

pv]

ther mechanical means or electrical track-cir-
cuit controlling means. It is obvious that
further mechanical or electromechanical
track instruments or track-circuits aecting
either as locks or as means for informing the
operator of the whereabouts of trains, or both,
can be added. For example, it might be con-
sidered expedient for the better dispatch of
traffic under the system shown in Fig. 3 that
the operator should be notified by the train of
its approach to either signal k& or I, so that he
might lower the signal and again be informed
by the train when it had passed or was going
past the signal, in-order that he might place
the signal to ‘‘danger” and lower signal m to
“clear” without bringing the train to a stop
at either signal. This might occur, espe-
cially in the case of signal m, if the operator
had to visually note that the train passed or
partially passed the rearsignal & or l.

The various traffic examplesshown are only

arranged for the one direction of travel, that

being sufficient to illustrate our invention.

‘We do not limit our invention to the spe-
cific traffic conditions shown, as others may
require it.

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

1.Ina s1ona,11nd system for milway S the
combmatlon of-a dispatching signal, a de-
taining signal in the rear thereof and locks
connected with said signals for preventing the
dispatching signal being put to ‘‘safety” un-
til the detalmntr sig nalhas been putto ““dan-
ger, substantially as set forth.

2. In a signaling system for railways, the
combination of a dispatching signal, two or
more detaining signals in the rear thereof
and locks connected with said signals for pre-
venting the dispatching signal being put to
“gafety” until the detainingsignalshave been
put to ‘““danger,” substantially as set forth.

3. In a s1ona11n0 system for railways, the
combmation of a dispatehino signal normally
at ‘‘danger,” a detaining signal in' the rear
thereof and locks connected with said signals
for preventing the dispatching signal being
put to ‘““safety” until the detaining signal
has been put to ‘“danger,” substantially as
set forth.

4. In a signaling system for railways, the
combination of a dispatching signal normally
at ‘“danger,” two or more detaining signals
in the rear thereof and locks connected with
sald signals for preventing the dispatching
sigrial being put to ‘‘safety” until the de-
taining signals have been put to ‘‘danger;”
substantially as set forth.

5. In a signaling system for railways, the
combination of a dispatching signal normally
at ‘‘danger,” two or more detaining signals
normally at ¢“ danger” in the rear thereof and
locks conmnected with said signals for. pre-
venting the dispatching swnal being put to
“swfety” until the - deta,mm@ s10“na15 have
?eerlll put to ‘“‘danger,” substantmlly as set
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6. In a signaling system for railways, the
combination of a dispatching signal and
means for operating it, two or more detaining
signals and means for operating them, inelud-
ing a selector and mechanism to prevent the
dispatching signal being put to ‘“safety”
until a detaining signal has been put to © dan-
ger,” substantially as set forth.

7. In a signaling system for railways, the
combination of a dispatching signal normally
at‘“‘danger” and means for operatingit,two or
more detaining signals and means for operat-
ing them, including a selector and mechanism
to prevent the dispatching signal being put
to ““safety” until a detaining signal has been
putb to “danger,” substantially as set forth.

8. In a signaling system for railways, the
combination of a dispatching signal normally

-at‘“danger” and means for operatingit,twoor
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more detaining signals normally at < danger”
and means for operating them, including a
selector and mechanism to prevent the dis-
patching signal being put to “‘safety” untila
detaining signal has been put to ““danger,”
substantially as set forth.

9. In a signaling system for railways, the
combination of a dispatching signal, a de-
taining signal located about an engine’s
length in the rear thereof, a second detain-
ing signal located about a train’s length in
the rear of the first mentioned detaining
signal, and locks to prevent either of the de-
taining signals being put to ‘‘clear” when the
dispatching signalis at ““ clear,” substantially
as set forth.

10. In a signaling system for railways, the
combination of a dispatching signal normally
at ‘““danger,” a detaining signal located about
an engine’s length in the rear thereof, a sec-
ond detaining signal located about a train’s
length in the rear of the first mentioned de-
taining signal, and locks to prevent either of
the detaining signals being put to “clear”
when the dispatching signal is at <‘ clear,” sub-
stantially.as set forth.

11. In a signaling system for railways, the
combination of a dispatching signal normally
at ‘“danger,” a detaining signal located about
an engine’s length in the rear thereof, a sec-
ond detaining signal normally at *“ danger” lo-
cated about a train’s length in the rear of the
first mentioned detaining signal, and locks
to prevent either of the detaining signals
being putto ““ clear” when the dispatching sig-
nal is at ‘‘clear,” substantially as set forth.

12. In a signaling system for railways, the
combination of a dispatching signal, a pair
of detaining signals, the first of which is lo-
cated about an engine’s length in the rear of
the dispatching signal and the second of
which islocated about a train’s length in the

rear of the first detaining signal, a third de-
taining signal located near the second of the
said pair of detaining signals, two tracks
along which all of said signals are arranged,
connected by a cross-over provided with

switches; locks adapted to prevent either of

the pair of detaining signals being put to
“clear,” when the dispatching signal is at
“clear,” and locks adapted to prevent the
third detaining signal being put to ‘‘clear”
when the cross-over is not switched for eross-
over traffic, substantially as set forth.

13. In a signaling system for railways, the
combination of a dispateching signal, a pair
of detaining signals, the first of which is lo-
cated about an engine’s length in the rear of
the dispatching signal and the second of
which is located about a train’s length in the
rear of the first detaining signal, a third de-
taining signal located near the second of the
said pair of detaining signals, all of said sig-
nals being normally at ‘““danger,” two tracks
along which all of said signals are arranged,
connected by a cross-over provided with
switches, locks adapted to prevent either of
the pair of detaining signals being put to
“clear” when the dispatching signal is at
‘“clear,” and locks adapted to prevent the
third detaining signal being put to ‘““clear”
when the cross-over is not switched for cross-
over traffie, substantially as set forth.

14. In a signaling system for railways, the
combination of a dispatching signal, a pair
of detaining signals, the first of which is lo-
cated about an engine’s length in the rear of
the dispatching signal and the second of
which is located about a train’s length in the
rear of the first detaining signal, a third de-
taining signal located near the second of the
said pair of detaining signals, all of said sig-
nals being normally at ‘“danger,” two tracks
along which said signals are arranged, con-
nected by a cross-over provided with switches,
an operating lever for the dispatching sig-
nal, a second operating lever for the detaining
signals, said pair of detaining signals being
connected to the samelead from the lever, and
the said third detaining signal being connect-
ed to an independent lead through a selector,
locks adapted to prevent either of the said
pair of detaining signals being put to *‘ clear”
when the dispatching signal is at ““clear,”
and locks adapted to prevent the said third
detaining signal being put to ‘“clear” when
the cross-over is not switched for cross-over
traffic, substantially as set forth.

HENRY BEZER.
ARTHUR H. JOIUNSON.
Witnesses: :
NicuHoLAs MINOR GOODLET, Jr.,
T. E. RAFTERY.
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