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To all whom 16 may coneern.

Be it known that I, Wrrnoras Daves, a citizen of the
United States, ]E?hl{].ll]g 2t Bloomineton, county of
ate of Illinois, have invented a certain
new and ugeful Improvement in Block-Signal Systems,
and declare the following to be a full, clear, and exact
deseription. of the same, such as will enable others
<illed in the art to which it pertains to make and use
the same, reference being had to the accompanying
drawines, which form a part of this specification.

My invention relates to block sienal systems and pfu—

ticularly to that type known as controlied manual
Dlock systems, nanely: systems wherein, although
the sienals are actuated manually, provision s made
alich rendors it necessary that the signalmen at both
onds of a block codperate in order that a clear signal
may be displayed at { either end of the block. The
purpose of ro (pmmcr the codperation of the signalmen
2t hoth ends of the block, in order that cither may
show a clear sighal, 18 to reduce the liability ol acci-
dent through negligence or mistake on the part of a
stonalman by placing the responsibility for a cleav
sional at cither end upon the signalmen at hoth ends
of & block.  Tn order that signal systems of the charac-
ter specified may act as the safe-guards which they ave
intended to be, they should be so constructed and ar-
ranged as to make their operation absolutely certain
and reliable: so that a careless or even a malicious s1g-
nalman cannot dispiay a clear signal except with the
codperation and consent of the sionalman af the other
end of the block, and under conditions which will make
it entively safe for a train to proceed.

The object of my invention 18 £0 provide a signal
aystem of the character described which shall fully
answer the requirements just enumerated.

A further object of my invention is to provide a Q S1g-
nal system wherein any wilful oy negligent action.or
failure to act on the part of a signalman in the manipu-
lation of the apparatus at his station will p(}%ltwelv
result in the display and maintenance of a danger S1¢ -
nal until the conditions are rectified.

A further object of my invention is to provide a novel
arangement. whereby, after a sienalman has cooper-
ated jo produee a safety signal at the opposite end of the
hlock, it beconses impossible for him to display a safety
signal at his end of the block until the train has cleared

the hlock.
A Turther object of my invention is to provide a s1g-

nal system ol the controlled manually-operated type

wherein the signalmen must always place the operating
levers [ully into the positions toward which they are
<tarted before thev can be returned to the initial posi-
tion.

A further object of my invention is to provide a
novel arrangement for controlling the automatic frip

r—n —

mechanism for the semaphores at the ends of a block

system so that the semaphores are always restored to
danger when the last car leaves n statlon, independ-
ently of the length of the train.

A further {)bject of my invention is to provide a novel
arrangement of circuits for controlling the track relays
whereby the number of insulated jJoints 1n the rails 1s
reduced and at the same time the danger of interfer-
ences under conditions which should not affect the
track relay is reduced to & minimum.

A further object of my invention is to provide a novel
construction of parts and arrangement of circuits

whereby but a single conductor need he used between

stations in order to enable the signalinen to signal to
each other, telegraph to each other, and produce the

other operations which will permit the display of a

clear signal at either end of a block.

A further object of my invention is to provide means
whereby the operating lever for a signal, after 1t has
been moved from one of its operative positions toward
another, cannot be returned to its initial position until
it has been brought completely to the other operative
positlon.

My invention ({mtemplatea also further improve-
ments in circuit connections and in the construction
and arrangement of the various mechanical devices
which go to make up a system.

The various features of novelty which characterize
my invention will be hercinafter particularly pointed
out in the claims, but for a full understanding ol my
invention and of its varlous objects and advantages,
reference 1s to He had to the following detailed destrip-
tion taken in connection with the accompanying draw-
11gs, wherein:

Figure 11sa diagram showing two blocks governed by
a signal system arranged in accordance with a preteryed
form of my invention; IFig. 2 is a diagram showing one
of the end stations of a system having applied thereto
my improved arrangement for automatically returning
the signal to danger after a train leaves the station; I'1g.
3 is a longitudinal section through the supporiing frame
of a sienal operating lever arranged in accordance with
the preferred form of my invention; Fig. 4 1s a seetlon
taken on line 4 Fig. 3 looking in the direction of the ar-
rows: Fig. 5 is a detail view; Fig. 6 is a seetion taken on
line 6—6 Fig. 3 looking in the direction of the arrows;
Fig. 7 is a section taken on line 7—7 Iig. 3 looking in
ihe direction of the arrows and showing only the locking
bar for the lever; Tig. § s a detail view showing the
method of oper atmg the locking bar; Tig. 9 18 a view
similar to Fig. 3 showing a modified form of locking
mechanism for the lever; Fig. 10 is a view similar to
e, 9 showing, however, the opposite side of the lever;
Figs. 11 and 12 are side and front clevations respecs
tively of one of the circuit breakers illustrated in Ifig. 1;

60

60

70

75

80

89

90

90

100

105

110



2

the casing being shown in section; and Figs. 13 and 14 | at the intermediate station. .

are detail views of the circuit breaker, Fig. 14 being 4

view on line 14 of Fig. 12.
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Reterring first to I'ig. 1 of the drawings, A shows a
single track divided up into blocks A’ and A2. There
may, of course, be any desired number of blocks in any
one system, but I have shown only two of such blocks
since this is all that is necessary to clearly disclose the
arrangement of the end stations and an intermediate
station; which latter station is, of course duplicated at
all of the intermediate stations which there may be.
B and B’ represent respectively the stations at the end
of the section divided into blocks and B? is the inter-
mediate station. There need be only one semaphore at
each of the stations, these being indicated by S and 8,
respectively; while at the intermediate station these
are two semaphores S® and S°. Thus there are two
separate semaphores at each block, one arranged at each
end thereof. |

In order to make it difficult to tamper with the im-
mediate operating mechanism for each semaphore, |
prefer to connect the operating levers L, 1/, 1.2, and L3
thereto by means of rigid rod and pipe connections.
It will, of course, be understood, however, that the
operating mechanism between the semaphores and the
levers may be varied to suit the taste of the engineer or
the exigencies of the situation in which the system is
employed. | ' -

. The system illustrated is of the normal danger type,
namely the semaphores normally occupy the positions
which indicate danger. The parts in the drawing are
all shown in the positions which they normally occupy
when no train is upon or about to enter either block.
The semaphores are illustrated as extending horizon-
tally, this position being therefore that of danger.

When the several operating levers occupy their normal

positions, they are locked in place in any suitable man-
ner, preferably by means of electromagnetic locks b, U,
I?, and . Circuit connections are provided so that
the locks at one station are under the control of the op-
erator or signalman at the adjacent stations: thus the
signalmen at stations B and B2 must coOperate to release
the lock . Similarly the lock I/ requires the codpera-
tion of the signalmen at stations B’ and B2 and the
locks 12, and I require, respectively, the codperation of
the signalmen at stations B’ and B*, and at B2 and B,
betfore the signalman at station B? can move the operat-
ing levers controlled thereby. Each lock is also con-
trolled by relays located at the same station and con-
trolled in part by the trains which run on the track and
in part by switch mechanism which the signalmen are
required to operate. At the station B is a double-
throw switch C, a circuit-breaker D, and a single-throw
switch 18, The switch C and the circuit-breaker are
manually operated, and the switch E, which is arranged
50 as to have a tendency to remain open, is controlled
by the operating lever L so as to be closed thereby
only when the operating lever is in the danger position,
At the station B/ are switches (, D/, and F/ correspond-
ing to the switches C, D and T and at the station B2 are
two sets of switches C?, D?, E? and (3, D3, and E3,
which also correspond to the switches G, D and E.

The relays at the several stations comprise track re-
lays ¥, /, and F? respectively, and stick relays G, and

869,555

The track relays are nor-

mally energized and are so connected to the rails tha |

they are deénergized by a passing train. The stick re-

lays are controlled from the traclk relays and also from

the circuit-breakers at the respective stations. Other
adjuncts at each station are bells H and H’ at the end
stations and H* and H? at the intermediate station.

I, I/, I? and I® are bell switches located at the sev-
eral stations.

K, K, K2, and K3 are telegraph instruments whereby
telegraphic messages may be sent between stations.

M, M/, and M? are double-throw switches arranged to
disconnect the bell switches from the single signal and
control wire N and to connect thereto, instead, the tele-
graph 1nstruments.

One rail of the track is divided at each station into
three insulated sections a, ¢/, and a2 and the other rail
may be arranged in any manner desired. The section
o’ 18 made of such length that it can be spanned only

by a full-sized car; that 1s, as cars are now built, this

section should be about thirty feet long. The opposite
terminals of the coils of the track ra2lays are connected
to the sections @ and a?, respectively, and the exclting
batteries O, 0/, and O? have their opposite terminals
also connected to these sections. Normally, therefore,
the track relays are supplied with current from the bat-

~teries. When, however, a train passes in front of a sta-

tion, one pair of trucks will place the section « in elec-
tric connection with the other rail and another pair of
trucks will similarly connect @® and the other rail-
therefore the battery at that station will be short-cir-
cuited and the current will be diverted from the track
relay, so that this relay is deénergized and causes its

normally closed contacts to open. - It will be seen that,

by dividing the track in the manner described, only
one of the rails need be thoroughly insulated and the
danger of shunting the battery so as to deénergize the
track relay on account of a bar or wire falling across
the track, or a hand car being placed upon the track,

~1s obviated. This feature of my invention I regard as

of importance, not only for use in connection with the
other novel features, but also in connection with any
torm of signal systems.

Assuming that a train is approaching the station B
from the left and that the signalman desires to display
a clear signal so as to allow the train to proceed toward
the next station: he first presses the bell switch I, and
current 18 caused to flow from a hattery P through the
wire p, through the switeh I, switch C, switch M, wire
N, to the switch M2, to the switch C?, to the switch 12,
through the bell H2, to ground and back to the battery.

The bell H? is therefore caused to ring, and the signal- |

man at the intermediate station is apprised of the de-
sire of the operator at the other station to actuate his
signal.- If the track conditions are such that it is proper
for the signal at station B to be placed at clear, then the

‘signalmen must operate the switches C and C? at their
. respective stations and the signalman at the interme-

diate station must also operaté the circuit-hreaker D2.
The magnetic lock I will thereupon be actuated to re-
lease the signal operating lever at the station B and the
signal may be thrown to clear. The circuits are S0 ar-
ranged that the signalmen can not release the lock ex-
cept when the track is clear and all of the parts of the

G’ at the end stations, and a pair of relays G, and G3, | apparatus are in the positions in which they properly
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belong; so that even if the signalmen should, through
carelessness or otherwise, attempt to give a clear signal
at one station when there is a train between stations, or
when the signal at the other station is not set fully at
danger, it would be impossible for them to do so.
Thus, the energizing circuit for the lock at the left hand
station, beginning with ground at that station, passes
through the actuating coil of the lock, thence through
the upper contact d of the circuit breaker 1), through
the lower contact f of the track relay I, through the
lower contact ¢ of the stick relay G, through the switch
C, switch M, wire N, switch M?, switch €2, lower con-
tacts ¢° of relay G®, at the station B*, lower contact /°
of the track relay I'?, through the contact ¢’ and cir-
cuit breaker D2, thence through switch ¥, through
battery P? to ground. The contacts d’ of the circuit
breaker, are bridged by means of the movable contact
member @ carried upon the stem d* ol the cueuit
breaker when the circuit breaker is operated.

It will be seen that unless the lever L?, at the middle
station, is in the danger position so that the semaphore
$3 projects horizontally and warns a train coming from
the right hand side against entering the block A7, the
actuating circuit for the lock at the left hand station

cannot be completed ; and thercfore, 1t is necessary that

the signal at the intermediate station be placed

danger before the signal at the first station can be made
to indicate salety. TFurthermore the signal at the end
station ean only be thrown to safety provided there 1s
no train standing at the corresponding station; for if
there be such a train, the track relay EF will be deéner-
gized and the lock actuating circuit will be interrupted
thereby.  If, however, the conditions are such that a
safety s gual may pmpeﬂy be displayed, the lock-ac-
tuating circuit will be completed in the manner de-
seribed and the signal lever will he released so that the
sionalman can operate the signal. When the signal-
man at the intermediate station operated the circeuit
breaker he rendered his own apparatus inoperative to
display a safety signal for the block A7 until after the

approaching train has passed his station. The ar-
rangement whereby this is effected 1s as follows: The

stick relay G2 is normally energized by means of cunent
flowing from battery R” through the contacts ¢* of this
relay, through the contacts f/* of the track relay 5,
through the lower contacts d* of the circuit breaker D,
thence through the actuating coil of the relay back to
the battery. The civeuit breakers are also constructed
(as will hereinafter be desceribed in detail) so that when
the buttons ¢® are depressed cirvcuits will be broken at
contacts d and completed at @ and then, upon release
of the buttons, the springs « force the movable men-
bers of the circuit breakers to the positions shown; but
during this latter movement the cams o 11*1{}11‘1(*11t-u.rily
force the movable members of the contacts 4 away from
the fixed members.  Therefore, when the signalman at

the intermediate station eperated the circutt-hreaker so.

as to permit the signalman at the other station to give a
clear signal, he interrupted the civeuit contrelling the
stick relay G? and the contacts of the relay dropped
open.  As long as this relay remains open the lock 3
cannot be released, since the actuating eireuit for this
lock passes through the contact ¢° of the stick relay.
After the stick relay has become deénergized, it cannot
be again energized until the corresponding track relay

3

" has been deénergized so as to allow the movable mem-

ber of the contact device /* to drop-nto engagement
with the fixed contact f*; this occurring only after the
train, which has left the other station, reaches the mmter-
mediate station and short-circuits the battery O° by
brideing the track rails at each end of the insulated sec-
tion @/.  When this occurs and the track reiay drops, an
actuating circuit for the stick relay may be traced from
the lower terminal battery R?, through the contact
members f* and 3 of the track 1(1*1“11?“ through the con-
tact «* of the circuit breaker D?) through the le of the
relay, back to the upper ter 111111;1.1 of the battery. Thus
the stick relay is automatically operated by the train so
that, after the train has passed the station, a clear signal
may be displayed in the direction of the block A7 In
the same way, if the signalman at the Intermediate sta-
tion desires to set o clear signal so that the tramm may
enter the block A7 from the block A2 he fivst signals the
station B by pushing the bell switch l*,, causing the bell
H at the other station to ring. If alter the signalman
has intimated his desire to set a clear signal, the signal-
man at the other station presses the switch C so as to
cause the movable member to engage with the fixed
contact ¢ and also depresses the button on the circuit
breaker, then upon operating the switch €7 so as to
hring a movable member in engagement with the lixed
contact ¢, the circuit through the lock £ is completed
as follows: from ground through the contacts « of the
circuit breaker D2, through the contacts /* of the track
relay F2, through the contacts ¢° of the stick relay G,
through the switch €%, through the switch M?, through
the wire N, through the switch M, through the switch
¢, through the contact ¢ of the stick relay G, through
the contact / of the track relay I, through the contlacts
4 and d? of the circuit-breaker D, through the switeh
o, through the battery P fo ground. Thus, it there 1s
no frain at either station or between either station and
the operating lever at the station B 1s 1n the danger po-
sition, the lock at the intermediate station is released
and the signal may bescet.  In the same way trains may
be sent between stations B and B® provided that m
overy case the proper conditions are complied with.
The several stick relays are identical in every respect
and it is belicved to be unnccessary to trace all of the
circuits leading thereto or therefrom as they are all
clearly identicated op the drawing.  Thus the relay
has two contact devices ¢ and ¢ corresponding to the
contact devices ¢° and ¢* ol the relay G and with the
contact devices ¢* and ¢* on the rvelay (7, and contact
devices ¢F, and ¢g* on the relay G*. Current tor the re-
lays G, 7, and G?, is suppliced respectively by batteries
R R/, and R* similar to the battery R*. The track re-

lays at each station are the same except that the relay

at the intermediate station has an additional contact
member /7 which is connected to the contact g* of the
stick relay ¢¢ in the same manner that the contact f* 1s
connected with the contact {;“ [ the stick relay G-
Thus the contacts £, f°, [, and /=, perferm correspond-
ing functions, while the umtac /” /4, and J7) pertorm

OWEeVer,

corresponding functions; the contact /* being
connected in parallel to the two cireuit breakers at the

D -

intermediate station and controlling both of the stick

relays.  Also contact devices f7, f°, and f7 of the several
track relays perform similar functions.
In addition to the safety devices heretofore de-
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scribed, the operating lever mechanism is so con-
structed and arranged, as will hereinafter appear, that
after a lever has once been started from the safety po-
sition to the danger position, or vice versa, the move-
ment to the opposite position must be wholly com-
pleted before the lever can be returned to the starting

point.. This-will prevent a signalman from throwing

his lever only far enough so as to partially indicate
danger or safety and then return it to the starting point.
It will thercfore be seen that there is small possibility
of having a wrong signal displayed through careless-
ness, inadvertence, or mischievousness on the part of
elther or both operators.

Since there is nothing to compel the signalmen at the
end stations to place their signals at danger as soon as a
train has passed, and since there is only a single sema-
phore at such stations, it is customary to provide means
whereby a train automatically returns the semaphore
to danger affer it has passed upon a block pursuant to
a clear indication. Such action usually takes place
as soon as the hedd of the train reaches to, or just be-
yond the station, but it is frequently desirable, not
only that the engineer shall see the signal go to safety
before he comes opposite a station, but also that the
conductor at the end of a train may see the signal go
back to danger after the station is passed. I have
therefore provided an auxiliary controlling device for
the usual meckanism which trips the semaphore and
causes 1t to return to danger, whereby the semaphore
remains unaffected as long as a part of the train remains
at a station. In other words, the signal is returned to
danger only when the last ear leaves. In Fig. 2 of the
drawings I have shown one of the stations at the en-
trance to a block system embodying this latter feature
of'my invention. The arrangement shown is exactly
the same as that at the station at the left hand end of
Fig. 1, except that the track relay F3 has an additional
contact device f1% In addition, a fourth insulated
section a* at the end of the section a? is provided in the
track rail and preferably also the other rail has an insu-
lated joint as at @®. A battery T is connected between
the section a* and the other rail and leads to the coil of
a relay U permanently connected through the section
a* and the other rail.
as a slot relay. The contact devices % on the slot. re-
lay and the auxiliary contact device 719 on the track
relay serve to complete independently of each other,

- the circuit from the battery V through the usual-elec-

510,

09

60

6o

tro-magnet W controlling the mechanism which dis-
connects the semaphore S from the operating rod 15 so

as to allow the semaphore to assume the danger posi-

tion independently of the operating lever. This latter

mechanism may take any preferred form, as for exam-

ple the rod 15, may be provided with an enlarged
gutde 16 through the top of which the lower end of the
rod 17 projects, the upper end of the rod 17 being at-
tached to the semaphore. Pivoted to the lower end of
the rod 17 1s a pawl 18 which normally rests upon a
friction roller 19 carried on a lever 110 pivoted to the
top of the rod 15. The magnet W carries on the side
of the guide 16 and has apn armature w. The arma-
ture 1s pivoted at one end as at w’ and has its other
end connected to the top of the lever 110 by means of a

link w?. When free to do so, a spring w? forces the. ar- :
mature outwardly and draws the upper end of the lever |

The relay U is commonly known -

!

returned to the starting point.

- ' 869,555

110 laterally and draws the roller 19 out of engagement,
with the pawl. If the operating lever is now in the
position wherein the signal shows clear, the rod 17 and
the weighted end of the semaphore arm are free to drop
until brought to rest by means of the pin 111 which pro-
jects through a slot 112 in the rod 17. If the signal 1s
already in danger, nothing will happen, but upon the
subsequent energization of the magnet, the lever 110

will be forced laterally again so as to bring the roller

beneath the pawl once more. = It will be seen that after
the signal has been automatically tripped the proper
engagement between the rods 15 and 17 may be again
effected by returning the operating lever to the danger
position whereby the nose 113 on the lever 110 will en-
gage with the spring 114, causing the lever to he forced
lateraly into operative position with respect to the
pawl. The spring 114 also prevents the disengage-
ment of the operating rod from the semaphore if the

signalman throws the sigral to danger before the last

car leaves the section a. The operation 1s as follows:
As soon as the locomotive or the first car enters upon the
section at, the battery T is short-circuited and the relay
U deénergized. The circuit through the magnet W
remains intact, however, as long as there are cars on
the section a and a* which act to short circuit the bat-

tery O and maintain the track relay deénergized. As
SOON a8 the; last car has left section a the short circuit

about the battery O is removed and the track relay is
energized so as to break the circuit through the magnet
W. The circuit through this magnet is now broken at
both relays and the signal must remain in danger posi-
tion until the train passes wholly from the section c*.

In Figs. 3 to 8 I have illustrated a preferred arrange-
ment for compelling the operator to move the signal

lever, after it has left either the clear or danger posi- -

tion, fully into the opposite position before it can be
L indicates any usual
form of lever pivotally supported in a supporting base,
1, s0 as to osciilate through a limited angle bétween

segmental guides 2 and 3 arranged above the support- -

ing base. 4 is a sliding dog carried by the lever and
adapted to drop down past the ends of the segmental
guides when the lever is in either operative position
so as to hold the lever in that position. The dog is
shown as mounted on the lower end of a rod 5 mounted
in a guide plate 6 secured to the lever, said rod having
its upper end attached to a grip 7. 8 is a spring about
the rod 5 and acting to force the dog downward. All
these parts may take any usual or preferred forms,
since they of themselves do not constitute a feature of
the present invention. Arranged within the base, at
one side of the lever, and parallel to the plane of move-
ment of the lever, is a locking bar 9. This bar is
mounted in bearings in any suitable manner so that it
may be rotated and at the same time be held against

longitudinal movement. A convenient method of thus
-supporting the bar consists in providing bearings 10
and 11 in opposite walls of the supporting base and -

fitting ends of the bar revolubly in said bes rings. The
bar 1s provided with ratchet teeth on its four sides.
The series of teeth, 12 and 13, on opposite sides there-

of are similarly arranged, that is the square shoulders

thereof face in the same direction. The two other se-
ries of teeth, 14 and 15, are also similarly arranged, but
face 1in the opposite direction from the teeth 12 and
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13. A four-pointed star wheel 16 is secured to one end
of the bar and this is engaged by a spring 17 carried
from a fixed position of the base. The function of the
star wheel and the spring is to yieldingly hold the bar
in any one of four positions. Carried by the lever and
connected thereto, preferably by means of a bolt 18
passing through a slot 19 in the lever. is o collar 29
loosely surrounding the bar.  The conncction between
the collar and the lever is a Joose one so that, as the
lever moves back and forth, the collar moves m a
afraieht line along the har and at the same time traveis
up or down, as the case may be, along the lever. - Pro-
jecting through the top wall of the collar is a pin 21,
and this pin is normally pressed-inward by means ol a
spring 22 which is secured at one end to the collar and

hears at its other end upon the outer end of the pin. .

The pin is of such length that it tends normally to
drop behind the tecth on the bar, so that when the
Llover is moved in one direction the pin slides over the
teeth. hut when it is attempted to move. the lever in

the oppogite diveetion, without turning the bar, the.

pin abuts against one of the teeth and locks the lever.
Thus. assuming that the lever is in the position shown
in Fig. 3, it is evident that it may be moved toward
tha eft without interference on the part of the locking
pin and the toothad bar; but a backward movement
will be positively prevented.  In order to utihize this
charactoristie of the locking mechanism so as to make
it neeossary for the operator to always move the lever
fully into one of its positions after he has started 1t
from the other position, I provide means for causing
the locking bar to be rotated a quarter turn at the end
of each stroke of the lever. Thus after the lever has
heen moved fully toward the right. the locking bar is
votated a quarter turm so as to bring the series of teeth
14 uppermost and, since these teeth are inclined 1n the
opposite dircetion from the teeth 13, the lever 1s Tree
to he moved into the position shown, the pin 21 dur-
ing.this movement sliding over the Inclined faces of
the teoth. Tt will be seen, however, that when the
sorics of teeth 14 is uppermost, the lever, after it has
hoeen started toward the position shown, must continue
its imovement before it can be brought back to the ex-
treme left hand position, since the teeth 14 lock the
lever against movement toward the left.  Any sultable
means may be provided for controlling the locking bar
so as {o effcel its partial rotation at the end of each
stroke of the lever.  This may conveniently be done
by providing the locking dog 4 with a downward ex-
icnsion 23 which projects within the base and is adapt-
e to codperate with arms of some sort on the bar so as
to rotate the bar the desired  extent, after the lever
has fully reached cither operative position, by siply
permitting the locking dog to assume 1ts locking posi-
tion behind the endsof the guide segments. The mem-
hor 23 is proferably made elongated transversely of the
lover and rounded on its under-surface at its two ends
aqat 24 and 25: and. in order to provide stifiness there-
to it may conveniently be formed of a thickness equal
to o greater than the thickness of the lever and be pro-
vided with a noteh 26 in one side thereof within which
(he Tever rests. Near cach end of the lockiag bar. and
in o position to be engaged by the member 23 are lat-
Thus, at the right
hand end of the bar are the two oppositely-disposed

crally projocting wings or aris.

O

curved arms 27 and 28. At the other end of the lever
are two similar arms 29 and 30. The arms 29 and 30
are arranged at right angles to the arms 27 and 28.  The
parts are so proportioned that when the locking dog 4
drops fully into its locking position it engages one of
the arms on the bar and forces it downward through
an anele of 90 degrees, thereby rotating the bar a simi-
Jaramount. In any position of the bar, therefore, there
will always be one arm arranged-in the path of move-
ment of the member 23. In Fig. 5, and in Fig. 8 In
full lines, the member 23 is shown in the position which
it occupies just before it begins to rotate the locking
bar. As the locking dog and the member 23 are de-
pressed, the arm which in the illustration happens to
be the arm 28, is depressed until it occupies the POSi-
tion shown in dotted lines in Fig. 8 and in full lines In
Fig. 3. Insofar as the locking har 1s concerned the
lever is now free to be moved toward the left. It will
be seen, however, that a retrograde movement 1s not
permitted until the locking dog has dropped behind
the left hand ends of the guiding segments, whereby
ihe end 24 of the member 23 engages with the arm 30
on the shaft (this arm being now horizontal) and ro-
tates it through an angle of 90 degrees. The series of
teeth 14 is now uppermost and the lever may be again
moved toward the right; but it will be seen that after
movement toward the right is once begun, it must be
continued to the extreme right before the lever can be
hrought back again. The function of the star wheel 1s
now apparent. namely this wheel serves to yileldingly
hold the bar in any position to which it is rotated In
the manner described, but readily permits such rota-
tion to take place at the. proper times.

It will thus be seen that, by my improved locking
mechanism, the lever may be moved back and forth
freely, provided that it is always carried 1nto its ex-
treme positions; but its movement in either d irection
will be positively checked until a movement in the
other direction has been entirely completed. DBy
this arrangement it is made impossible for a signalman
to move his lever part way so as to show a clear or a
danger signal and still have control over the signal to
return it to its other position before the proper condi-
tions are observed.

In Figs. 3 and 4 T have also shown the lock 1 and the
switeh B which are conventionally indicated 1 Fig. 1.
This lock may take any desired form, as for example, a
sliding rod 81 may be attached to the lever and be pro-
vided with a noteh 32 which is adapted to receive the
end of the plunger 33 of the electromagnetic lock
when the lever is in the danger position. It will be
seen that when the plunger is retracted, the lever is
released and, provided that the locking dog 4 and the
connecting member 23 have been moved to their lower-
nost positions so as to rotate the locking har, the lever
may be moved to the clear position. The switch IS
may conveniently consist of a fixed contact o4 and a
spring arm 35 so arranged that when free to do so 1t
moves away from the fixed contact. The member 31
has a piece of insulation 36 at its exireme end and,
when the lever is in the danger position, this insulation
engages the Springlﬂ_m'm muﬁpresms"it into engagement
with the fixed contact. It will, of course be under-
stood th:;Lt#mly:desired form of lock .:Lllflfiﬁfl""(til'(:Ll.it con-
troller nm}{be employed, the form shown being, how-
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ever, such as may be used if desired without danger |

that the operator will be able to tamper therewith.
In Figs. 9 and 10 I have shown a further form of lock-

Ing mechanism for preventing the lever from being

moved in one direction before it has been brought to

its extreme position in the opposite direction. Thus,

instead of the toothed rotatable bar shown in the other
modification, I arrange at one side of the lever, and
parallel with the plane of movement thereof, a seg-
mental rack 37 which is suitably secured to the base
38. A double-ended pawl 39 is pivoted to the lever at
40 and also mounted on the lever and engaging with
the pawl is a spring device 41 which acts to hold either
end of the pawl in engagement with the teeth on the
segment. When the right end of the pawl is in en-

being moved toward the right; and when the left hand
end of the pawl is in engagement with the teeth, the

leveris held against movement toward the left. - Means |

are provided for automatically shifting the pawl when
the lever is brought to either extreme position so as to
permit a free movement toward the other position.,
After such a movement has been begun, however, a
backward movement will always be prevented by one
of the ends of the pawl until the pawl has been tripped
by bringing the lever fully into the position toward
which it hasbeenstarted. The pawlmay conveniently

be tripped in the same manner that the locking bar in

- the other form is rotated, namely by means of the usnal
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locking dog 42 or an extension thereof. A convenient
method of accomplishing this is to provide two laterally
projecting pins 43 and 44, one at each end of the pawl.
These pins project from the inner surface of the pawl
across the lever and beyond the opposite side thereof,
50 that their free ends lie in the plane of movement of
an extension 45 on the lower end of the locking dog 42.
A pair of spring arms 46 and 47 are secured to the base
near the opposite ends of the path of movement of the
pawl and in position to engage with the ends of the pins
43 and 44, The part 45 is.adapted to press down on
the spring 46 or 47, as the case may be, (depending
upon the position of the lever) and thereby cause the
spring to oscillate the pawl in the proper direction: so
that the lever may then be moved in the other direction

without interference on the part of the pawl. The

spring 41 may be so adjusted as to not only hold the
pawl in either position, but also to complete the oscilla-
tion thereof after it has been begun through the action
of the locking dog. It will be seen that the pawl is
always in position to permit a free movement in one
direction, but as soon as it is attempted to move the
lever in the other direction without firsi tripping the
pawl, namely without first bringing the lever to one
of 1ts extreme positions, the pawl acts as a positive lock
to prevent such movement. Thus in the position
shown in Fig. 9, the lever is in an extreme position and
the pawl has been tripped so as to permit a movement
of the lever toward the left. During such movement,
the right hand end of the pawl rides over the teeth in
the segment and does not interfere with the progress of
the lever. If, however, it is attempted to return the
lever to its initial position, the pawl will act as a POSi-
tive lock, the pin 43 abutting against the edge of the

‘lever and forming a rigid stop for the pawl. After
the lever has reached the extreme left, the locking |
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dog drops into its locking position, the extensiom

thereon engages with the top of the resilient members
46, and the pawl is tripped by reason of the engagement
of the pin 44 with the under-side of the members 46.
The left hand end of the pawl now engages the segment
and the lever is free to be moved toward the right. A
backward movement is prevented, however, (before
the other position is reached again) by reason of the en-
gagement of the pin 44 with the edge of the lever so ag
to prevent the backward rotation of the pawl.

70

70

In Figs. 11 to 14 I have shown a form of circuit -

breaker which may be used to advantage in the system
described. Referring to these figures, 50 indicates a

box or casing having any suitable construction. Ar-

ranged within the casing and projecting through the top

| and bottom thereof is a stem 51 having a button 52 at its -
‘upper end. Surrounding the lower end of the stem and

placed between a shoulder 51* thereon and a cap 53

80

formed on or attached to the bottom of the casing, is a

spring 54 which normally holds the stem raised. Se-
cured to the top of and within the casing are two spring
contacts 69 and 56 arranged on opposite sides of the

| stem. Normally these contacts are bridged by 2 INOV-

able contact 57 carried by but insulated from the stem.
Secured to the bottom of the casing, in alinement with
the contacts 55 and 56, are two other spring contacts 58
and 59 so arranged that when the button of the circuit
breaker is pressed the movable contact member 57, af-
ter leaving the contacts 55 and 56; engages with their
bridges the contacis 58 and 59. The contacts 58 and 59
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are insulated from each other, but the contacts 55 and .

58 are connected together clectrically. Arranged in a
plane at right angles to the plane passing through the
contacts 59 to a9 are two sets of spring fingers 60, 61, 62,
and 63, the fingers 60 and 62 being insulated. from each
other and the fingers 61 and 63 being electrically con-
nected together.  Normally the fingers 60 and 61 are in
cngagement with cach other and the fingers 62 and 63
also engage; and when the push button is pressei in-
ward, a pair of pivoted dogs 64 and 65, carried upon the
stem, swing upwardly about their pivots so as to move
downwards past the inclined portions 66 and 67 on the
fingers 61 and 63, without affecting the progréss. Upon
the release of the button and during the upward move-
ment of the stem, the dogs engage with a shoulder 68 on
the stem and therefore act as cams which engage with

the inclined portions of the fingers 61 and 63 and face

them laterally so as to momentarily carry them out of
engagement with the coOperating fingers. This mo-
mentary separation of the fingers effects the deénergiza-
tion of the stick relay in the manner described.,

While I have Ceseribed in detail the best forms of my
invention now known to me I do not desire to be lim-
ited to the details of construction and arrangement of-

“parts illustrated and described, but intend to cover all

forms which my invention as defined in the appended
claims may take. | |
Having now fully described my invention, what I

claim as new and desire to secure by Letters Patent is:
1. In a bleck signal system, a plurality of stations, a

signal at each station, a lever fop operating each of said -

signals, a lock for each lever, an actuating circuit for
each of said locks, an switeh governed by the operating
lever at one station and a manually operated switch at
that station arranged in the actuating cireuit for the
block at an adjacent station. |
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2. In a block signal system, a plurality of stations, a |

signal at eich station, a lever for operating each ot said
signals, a lock for each lever, an actuating circuit for
each of said locks, a switeh governed Dby the operating
tever at one station and a manually operated switeh al
that station arranged in the acinating cirenit for the lock
at an adjacent station, said manually controlled switeh
causing the actuating circuit Lor the lock at its own sta-
tion to Dbe interrupted when said switeh is operated to
complete the actuating civcuit for fthe lock at the other
station.

3. In a block signal system, a plurality of stations, a
signal at each station, an operating lever for each signal, a
lock for each lever, @ manually controlled device at each
station for governing the lock at an adjacent stiation, and
means associated with said manually controlled devices
for preventing the release of the lock at the loeal station
when the manually controlled device is operated to cause
the release of the loeck at the other station, sald means
including a track eircuit controlled by & train at the same
station so as to permit the release of the local lock to he
effected. |

4, Im a block signal system, o plurality of stations, i
signal at each station, an operating lever for each signil,
A lock for each lever, means associnted with each lever for
controlling the lock at an adjacent station, a1 manunily
operated switeh at enel station also controlling the loek
aft an adjacent station, and means associated with each
of said switches for preventing the release ot the lock at
the same station when the switeh is operated to effect the
refease of the lock at another station, said means incluad-
ing a triack circuit controlled by a train at the same sta-
tion so as to permit the releass of the local lock to be
effected,. |

5. Im a Dblock signal system, a plurality of stations, a
sienal at each station., an operating lever for each siznal,
a4 lock for each operating lever, it lock econtrolling circuit
extending from each station fo the next, a manually
operated switch at each station for governing the lock
controlling cirvenit for the next station, said switch being
arrvanged to auntomatically return fo normal position, a
relay at each station for governing the controlling circuit
for the lock at that station, means associnted with each
of said switches for causing the loeal relay to bhe deener-
vized upon the operation of the switch, nnd means arv-
ranged to he controlled by a train at the station for caus-
ing said relay to be eneryized. '.

. In a block signal system, a plurality of stations, i
sienal at each station. an operating lever for each signal,
A lock for each operating lever, a lock-controlling civeunit

extending from each stafion to the next, a manuadly

operated switch at each station for governing the lock-
controlling circuit ftfor (he next station, a relay at cach
stiation for governing the controlling circuit for the lock at

~that station, means associated with eiach of said switches

for deénergizing the local relay upon the operation of the
switceh, and means arranged to be controlled by a train at
the station for causing said relayv to be energized.

7. In a bloek signal system, a sftation, o signal atb said.
station, means controlled by a train for causing said signal
to rive a danger indication duving the time the train re-
ritlins within n predetermined distance of the station, and
means also controlled by the frain for preventing the
aforesaid means from effecting the signal until the whole
train has passed the station irvespective of the length of
the train.

8. Tn a block signal system, a siznal, a lever for operat-
ing the signal, a lock for said lever, a lock-controlling cir-
cuit, a stick relay controlling said c¢irventt, a normally
energized track relay arranged to c¢ause the energization
of the stick relay when the track relay is deiénergized, a
manually operated switch arranged in the controlling cie-

cuit for the lock at an adjacent station, means assoclited

with said switeh for deénergizing the stick relay wihen the
swiftch is operated to cause the release ot the locks at the
next .‘-'_-ii'.ﬂt-it}ll, and cireuits extending trom the track to the
track relay so arranged that the track relay is deinergized
when o train is opposite the station at which the frack
relay is loeated.

74

9. In a Dbloek signal system, a plurality of stations, a
station signal and a4 {rack signal af each station, an
operating lever for each of said track signals, a lock for
each of sald operating levers., and means al each station
for governing the frack signal and operating the station
signal at an adjacent station, said means including a sin-

actuating circuits for the locks at hoth stations.

10. In o bloek signal system, a plurality of stations, a
signial at each station, an operating lover forr each signal,
a1 lock for locking each operating lever in the danger

pasition, and a control circuit for each loek having there]
position, and trol it for ench loek having therein

A manually controlled switeh at the local station and a
plurality of manually controlled switches at an adjacent
station, ench of said latter switches being arranged to in-
terrupt the cireuit to the local lock when said switcnes
are operated to complete the circuit for the lock at the
other station, and means associated with one of satd latter
switehes tfor maintaining the control circuit for the local
lock intervupted independently of the switeh until the
train from the other station has cleared the bloek hetween
the stations.

1i. In a block signal systen. a pair of stations at oppo-
site ends of a Dlock, signals at each station, operating
levers for the signals, locks for locking each of said levers
in the danger position, and controlling means tor e¢ach of
said lecks including switches and rejlays at hoth stations
<0 arranged that affer the switches at one station have
beeir operated to retease the lock at ancther station the
operating lever at the first station is prevented from being
moved out ot the danger position until the operating lever
at the other station has Leen returned to the dinger post-
[ion and the train has cleared the block.

12, In a block signal system, a pair of stations at oppo-
site ends of a block, signais at each station, operating
levers for the signals, locks for each of said levers, c¢on-
trolling means for each of said locks inclading switches
aned relays at both stations, track reluays at said stations
for controlling the aforesaid relays, 2 souvce of current
supply having its opposite terminals connected to one of
said track relays and also fo one of the track rails, said
rail having an insulated section Dbetween the points at
which the lhattery is connected, said insulated section
Lheing at least as long as the distance between the tracks
At oppesite ends of a full sized car. |
13, Tn a Dbloek siznal system, i plurality of stations, n
signal at each station, an operating lever for each signal,
a4 lock for each operating tever, a lock controlling cireuit
exfending from ench station to the next, a manually

coperated switeh at each station, means for automatically

returning said switeh to its normal position after it has
Leen operated, normally closed contacts on said switeh ar-
raneed in the controlling cireult for the Joeal lock, nor-
nially opened contacts on said switch arranged in the con-
trotling circuit for the lock at the next’ station, o relay
in the confrolling circuit for the local lock, means associi-
ted with the switch for deénergizing snid relay when the
switeh is operated, and means controlled Ly a train at the
loeal station for again energizing the relay.

14, In a binck signal sj*stem, a station at the end of the
system, a° signal at said station, an eclectro magnet for
tripping the signal from the safety pesition to the dangey
position, a relay ftor interrupting the circuit of said mag-
nef, cireuits from the track to the relay for causing the re-
lay to operate to open the circuit of the magnet when a
train is on the first Block and within a predetermined dis-
tanece of the station, a track relay and clreuits to the track
whereby the track relay is deénergized when a train is at
waid station, and means connected with said track relay
for completing the circuit of the electro magnet inde-
pendenily of the other reiay when the track relay is deéner-
sized,

13. In a bleck signal system, a plurality of stations, a
stenal at each station, an operating lever for each signal, a
lcek for locking ench of said levers in the dianger position,
menns at each station for contrelling the lock at the nexit
<tation, said means incinding devices for preventing the re-
lease of thie loek at the local station until the block has
heen c¢ieared by the train from the other station, and means
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associated with each of said levers for preventing a move-

ment of the lever toward either the safe or danger posi-
tion until it has been fully brought into the other position.

16. In combination, a lever having two operative posi-
thIl%, a ratchet har arranged at one side thereof, a pawl
carried by said lever, and arranged to slide over the teeth
on the ratchet bar when the lever is moved in one direc-
tion but to engage with the teeth and prevent the move-
ment ol the lever in the other direction, and meansg con-
trolled by said lever for moving the ratchet bar carrying
the (eeth thereon out of operative velation with the pawl
when the lever is br ought fully to the operative position
toward which it is free fto move. ' -

17. In combination, a lever having two operative posi-
tmn&,, a ratchet bar having two series of reversely ar-
ranged teeth on adjacent sides, a pawl carried by the lever
and adapted to coiperate with said teeth to prevent the
movement of the lever in one direction or the other de-
pending upon which series of teeth is engaged by the pawl,
and means for partially rotating said bar at each end of
the movement of the lever so as to cause the pmirl to alter-
nately engage with a series of teeth which are inclined in
opposite directions with respect to each other.

18. In combination a lever .member, a supporting mem-
ber, a ratchet bar carried by one of smd membem and hav-
ing reversely arranged ratchet teeth on two adjacent sides,
a pawl carried by the other member, and engaging with
one of said series of teeth to prevent the movement of the
leverr member in one direction, while permitting its move-
ment in the other direction, and means for producing rela-
tively movement between the pawl.and the ratchet bar
when the lever reaches a predetermined point in its move-
ment so as to bring the pawl into enfra“ement with the
second series of teeth. -

19. In combination, a lever, a bar revolubly supported
adjacent and parallel te the plane of movement of the le-
ver, said bar having a series of ratchet teeth arranged on
each of its four sides, the teeth on each side being in-
clined in opposite directions with respect to the teeth on
the adjacent sides, a pawl on the lever arranged to engage
with said teeth, a pair of radially extending arms at each
end of the bar, the arms at one end bheing aua.nged at
right angles to the arms at the other ends, and a member
carried by said lever and arranged to engage with the ad-
jacent arm on the bar and rotate the bar through an an-
gle of 90 degrees whenever the lever. is Drought into one
of its operative positions, so as to cause the pawl to co-
operate with one series of teeth after another.

20. Im a block signal system, a plurality of stations, a

signal at each station, an operating lever for each signal,

a lock for locking each operating lever in the danger posi-

tion, a control eircuit for each lock having therein a manu-
ally operated switch at the local station and a plurality of
independent manually operated switches at an adjacent
station, each of said latter switches being arranged to in-

ferrupt the circuit for the local lock when said switches

are operated to complete the circuit for the lock at the
other station, and a switch associated with each of said
operating levers and arranged in a control circuit for the
lock at an adjacent station. - |

21. In a Dblock signal sjrstem, a pair of stations at oppo-

site ends -of a Dblock, a signal at each station controlling
the enfrance to the block from that station, a lock for
each signal, lock controlling circuits, a manually operated
switch at each station for governing the controlling cir-
cuit for the lock at the other station, each of said switches
being arranged to return automatically to its normal posi-

tion upen operation thereof, means associated with each

switch for rendering the controlling circunit for the local
lock Inoperative upon the operation of the switech and for
maintaining It inoperative upon the return of the switceh
to its normal position, and means arranced to De con-
troiled by a train at the same station for flgam rendering
the latter circuit operative.

22. In a block signal system, a pair of statious at oppﬂ-
site ends of a Dlock, a signal at each station controlling
the entrance to the block from that station, an operating

lever for each signal, a lock associated with each of said

levers, lock controlling cireuits, a manualily operated switéeh
at each station for governing the controlling cireuit for

. 1

their normal positions after being
ciated with each switch for rendering the actuating cir-
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[ the lock at the other station, each of said switches being

arranged to return automatically to its nermal position
upon operation thereof, means associated with eaclh switch
for rendering the controlling circuit for the local lock in-
operative upon the operatiecn of the switeh and for main-

taining it inoperative upon-the return of the switch to its

normal position, and means arranged to be controlled by
a train at the same station for again rendering. the latter
circuit operative.

23. In a Dlock signal system, a pair of stations at oppo-

site ends of a Dblock, a signal at each station controlling
the entrance to the block from that station, a lock for
each signal, an actuating circuit for
between said stations, a manually operated switch at each
station for governing the actuating eircuit for the lock at
the other station, each of said switches being arranged to
return automatically to its normal position upon opera-
tion thereof, means associated with each switeh for ren-
dering the actuating circuit for the iocal lock inoperative
upon the operation of the switch and for maintaining it

at the same station for again rendering the IﬂttEI circuit
operative.

24, In a DIDCI{ signal system, a pair of stations at oppo-
site ends of a block, a signal at each station for controlling
the entrance to the Dblock from that station, a lock for
each signal, lock-controlling circuits, a manually operated
switch at each station arranged in the controlling circuit
for the lock at the other station, a stick relay at each sta-
tion having contacts arranged in the control circuit for
the local lock, contacts on each of said switches arranged
in the circuit for controlling the local stick relay, and a
track relay having contacts which cotperate with the con-
tacts on said switch to complete actuating and maintain-
ing circuits for said stick relay in different positions of the
track relay.

25. In a block signal system, a pair of stations at oppo-
site ends of a block, a signal at each station for controlling
the entrance to the block from that station, a lever for
operating each of said signals, a lock for each of said
levers, lock controlling cireuits, a manually operated
switeh at each station arranged in the controlling circuit
for the lock at the other station, a stick relay at each
station having contacts arranged in the control eircuit for
the local lock, contacts on each of said switehes arranged
in the circuit for' controlling the local stick relay, and
a track relay having contacts which cobperate with the
contacts on said switch to complete actuating and main-
talning circuits for said siick relay in different positions
of the track relay. -

26, In a Dlock signal system, a pair of stations at oppo-

site ends of a Dlock, a signal at each station controlling
the entrance to the block from that station, a lock for
each signal, actuating circuits for said locks extending be-
tween sald stations, a manually operated switch at each
station arranged in the actuating circuit of the lock at the
next station, said switches being arranged to return auto-
matically to their normal positions after being operated,
means associated with each switch for rendering the actu-
ating circuit of the local lock inoperative upon actuation
of the switch and for maintaining it inoperative after the
return of the switch to its normal position, and means

~arranged to be controlled by a train at the same station

for rendering the latter circuit inoperative.
27. In a block signal system, a pair of stations at oppo-

site ends of a block, a signal at each station controlling

the entrance to the block from that station, an operating
lever for each signal, a lock for each operating lever, actu-
ating circuits for said locks extending between S‘ud sta-
tions, a manually operated switch at each station arranged

'In the actunating circuit of the lock at the next station,

arranged to return automatically to
operated, means asso-

said switches being

cuit of the local loek inoperative upon actuation of the
switch and for maintaining it inoperative after the return
ol the switch to its normal position, and means arranged

to be controlled by a train at the same station for render- |

ing the latter circuit operative.

each lock extending.

- 104

inoperative upon the return of the switch to its normal |
position, and means arranged to be controlled by a train
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28. In a block signal system, a pair of stations at oppo-
gite ends of a block, a signal at each station controlling
tlle entrance to the block from that station, a lock for
each signal, actuating circuits for said locks extending be-
fween said stations. a manually operated switch at each
station arranged in the actuating circuit of the lock at
the next station, said switches being arranged to return
automatically to their normal positions after being oper-
ated, a stick relay, and a track relay at each station ar-
ranged in the actuating eircuits of both locks, contacts on
eaclt of said switches for controlling the circuit for the

O

1ocal stick relay, and contacts on each of the track relays
together with circuits arranged to permit the track relay
in its several positions to codperate with the contacts on
the local switch to complete actuating and maintaining
cireuits respectively for the local stick relay.
In testimony whereof, I sign this specification in the
presence of two witnesses. |
WILLIAM DAVES.
Witnesses : |
WM. F. FREUDENREICH,
Harky S. GAITHER.
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