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To all whom it may concern:

Be it known that I, JoHN J. RUDDICK, &
citizen of the United States, residing at Rich-
mond, county of Wayne, State of Indiana,

5 haveinvented a new and useful Improvement
in Successive Non-Interfering Signal-Boxes,
of which the following is a specification.

Thisinvention hasforits objeet to construct
a successive non-interference signal-box, yet

10 by the elimination of some features a non-

interference signal-box is produced which is |

not successive but which possesses many
points of merit.
The signal-transmitting mechanism which

15 is commonly referred to as the ‘‘signal-box”
comprises amotor mechanism and a box-num-
ber circuit-wheel adapted to be driven by it
to operate an electric circtiit to transmit a
signal. '

20 In signal-boxes previously constructed,
many different forms of motor mechanisms
have been employed, and so far as my present
invention is concerned I may employ any
well-known or suitable form.

25 A controlling-lever is provided which is

adapted to control the transmission of the sig-

nal, and said controlling-lever is governed by

a non-interference magnet which is operated

by or under the control of the signaling-eir-

cuit, so that the said controlling-lever is
therefore under the control of the circuit.
The box is so arranged that whenever
started, or wheneveritssignal hasbeen ‘“set,”
the controlling-lever will be placed under the
35 control of the signaling-circuit for a prede-
termined length of time before the said cir-
cuit is operated or broken for its first time,
by the said set signal, and if during such
predetermined length of time the normal
condition of said signaling-cireuit shall be
changed, regardless of the cause, the said
controlling-lever will at once assume its ab-
normal position or operate to delay or it
may be to prevent the transmission of the

45 signal, according as to whether the box is ar-

ranged as a successive non-interference box

or simply as a non-interference box.

When a signal is being transmitted from
any box the circuit is opened and closed re-
pcate'ly, and when the line remains closed
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a longer time than the longest closurein any
signal, it is evident that no signal is being
transmitted, and hence the predetermined - -
length of time during which I desire to place
the controlling-lever solely under the control 55
of the circuit is longer than the longest clos-
ure in any signal.

In signal-boxes of the so-called ‘open-
wheel” variety the closures are all of the
same duration or nearly so, being quite short, 6o
while in signal-boxes of the so-called *‘ closed-
wheel” variety some closures are of longer
duration than the others. For instance, if
but a single round is transmitted the longest
closure will be between the groups of im- 65
pulses, or what are commonly termed the
“number groups,” but if several rounds are
transmitted the longest closure is usually
between the successive rounds.

- The controlling-lever which controls the 7o
transmission of the signal, together with the
non-interference magnet and its armature, I
denominate a ‘‘determining device” which
determines whether or not the signal once set
shall be transmitted promptly or delayed, as 75
will be described. ' ’ .

The means or mechanism employed for
placing the controlling-lever solely under the
control of the circuit for a longer time than
the longest closure in any signal after the 8o
sajd signal has been set and before its first
impulse has been transmitted is herein de-
nominated a ‘‘retarded operative deviece,” be-
cause the operation of the circuit is delayed
after the signal has been set. 85

The locking or releasing lever for the train
is herein shown as one having two distinet
movements, one of which is controlled or op-
erated manually,as by a pull or starting-lever,
and the other of which is controlled or oper- 9o
ated by the train in running, the first move--
ment of said lever effecting the release of the
train or permitting it to operate, and the sec-
ond movement of said lever, as herein shown,
governing the action of the controlling-lever g3
which controls the transmission of the signal.

Suitable means are provided for holding
the controlling-lever whenever the circuit is
opened at the home box, and for releasing
said lever one or more or all of the times that 1oo
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the circuit is closed at the home box during
a round of the alarm, the home box being un-
derstood as the particular box, in circuit with
others, which is being operated and described.
If, however, the controlling-lever is allowed
to assume its abnormal position, as it will be
if the normal condition of the ecireuit is
changed during any interval of time that the
controlling-lever is released or unlocked, and
is therefore held only by the attractive force
of the magnet, the signal will not be trans-
mitted, or if the box is designed particularly
as a successive box the said signal will be re-
tained to be thereafter transmitted, as will be
described. In either event, however, means
mustbe provided forrestoring the controlling-
lever, or permitting it to be restored, only at
a certain time, as at the completion of a round
or of a succession of rounds, so that if a set
signal has been retained it will be let off or
released only at the beginning of a round, in
order that a correct signal may be trans-
mitted.

The devices employed for holding the con-
trolling-lever whenever the circuit is opened
at the home box, at certain times or every
time, if desired, that the circuit is closed at
the home box, that it may be moved into or
allowed to assume its abnormal position if
the line is in use and which allows said lever,
when once thrown out, to resume its normal
position only at the beginning of a succeed-
ing round of the box-number, constitute a
trap for the controlling-lever.

When the controlling -lever is restored,
which, as before stated, is only at or before
the beginning of a round of the box-number,
if the box is arranged as a successive box, the
said lever is again placed under the control
of the circuit for a longer time than the long-
est closure in any signal by means of the re-
tarded operative device before the first im-
pulse of the round is transmitted, so that if
said controlling-lever is once thrown out it
will require a closure of the circuit which is
longer than the longest closure in any signal
before said lever will permit or effect the
transmission of the retained signal; but if
the box is arranged simply as a non-interfer-
ence signal-box the said controlling-lever will
simply be restored just as or before the box
stops running.

In the box herein shown the trap is ar-
ranged to carry out the funection ascribed to
it during the first round of the signal, and if
the signal which is being transmitted is not
interfered with the co-operation of said trap
with the controlling-lever will cease; but if
the signal is interfered with the trap will con-
tinue its co-operation with the controlling-
lever until such time as a correct and unin-
terrupted round is transmitted; but while
such feature has certain special advantages
it is unnecessary to provide means especially
designed for so discontinuing the co-opera-
tion oi' the trap and controlhnO-lever

Figure 1 shows, in front e]evatlon the op-
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erating mechanism of a signa,l—box, theinclos-
ing case being omitted; Fig. 2, a top view of
a portlon of tho swnahnmtl ain shown in Fig.
1; Fig. 3, a front view sumlar to Fig. 1, w ith
several of the parts omitted to uncover cer-
tain parts concealed in Fig. 1, the box being
shown as operating, vet not transmitting a
signal; Tig. 4, a left-hand side view of the
controlling-lever shown in Fig. 1 with its at-
tached parts; Fig. 5, a right-hand side view
of the controlling-lever shown in Fig. 1 with
its attached parts; Fig. 0, a rear side view of
the controlling-lever shown in Fig. 1 with its
attached parts; Fig. 7, an under side view of
the controlling-lever shown in I'ig. 1 and its
attached parts shown in Fig. 6; Fig. §, an
edge view of the notched wheel W ]11(3]1, as
hereinafter represented, forms a part of the
trap; Fig. 9, a plan view of the locking or
1'eleasing lever detached, and Fig. 10 a de-
tail of a portion of one of the wheels to be
referred to.

The main framework is of suitable con-
struction to support the operating parts.

The signaling-train, herein shown as the
actuating mechanism for driving the cireuit-
wheel 2, consists of a normally wound-up mo-
tor mechanism, comprising a main spring 1,
mounted on a winding - shaft 50, having
mounted on and rotated by it a toothed wheel
20, which engages and drives a pinion 51 on
the circuit-wheel shaft 52, said shaft 52 hav-
ing secured to it a toothed wheel 12, which
engages a pinion on the escape-wheel shaft
53, the escape-wheel 54 of which has co-oper-
ating with it any suitable pallet 55. Instead
of employing this particular form of motor or
actuating mechanism for driving the circuit
or signal wheel 2,1 desire it to be understood
that I may employ any other suitable form.

A disk 13 is secured to the shaft 52, which
is provided with a deep notch 14, which re-
ceives a projection 16 on the under side of a
lever 17, pivoted to the framework at 56, said
lever being extended toward the left, and nor-
mally obstructing the path of movement of a
lever 18, pivoted at 57 to the framework.
The lever 18 is accessible, to be moved manu-
ally or otherwise, to raise the lever 17-against
the tension of its depressing-spring 22. A
pin 23 projects rearwardly from the rear side
of the lever 17, and is adapted to co-operate
with the flange 27 on the wheel 20. As the
parts are herein arranged, the wheel 20 is de-
signed to make one revolution while the disk
15 makes eight revolutions, and for purposes
well known in the art I desire to rotate the
circuit-wheel 2 four revolutions and thereby
transmit four rounds, and hence the flange
27 on the wheel 20 is divided into two parts,
with a wide-open space between each part at
the ends.

‘When the lever 17 is raised into position to
release the train, the projection 16 will be re-
moved from the noteh 14 in the disk 13, as
will be hereinafter described, and the pin 23
will be lifted so as to ride over the top of the
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flange 27 on the wheel 20. When the disk 13
completes a single revolution, the lever 17
will not be returned to its normal position by
means of the spring 22, because the pin 23
will be brought to bear upon the flange 27,
and hence the train will continue to run until

“such time as the notch 14 of the disk 18 comes
beneath the projection 16 at the same time .

that the pin 23 arrives at one of the open
spaces cut or formed in or between the two
parts of the flange 27. This lever 17 hence
serves as the releasing-lever, whereby the
normally wound-up train is let off, and also as
a locking-lever for locking the train after it
has run a certain length of time. )

The lever 17 is made as a steel bar reduced
in thickness for a short distance, as at 21, to
thereby have a spring-like action in itself,
that it may move rearwardly or in a horizon-
tal plane when allowed so to do, it being,
however, normally restrained, as will be de-

seribed.

A non-interference magnet 4 is supported
by the framework, the armature 5 of which
is secured to an armature-carrying lever 32,
pivoted at 58.

7 represents a retractile spring for the ar-
mature-carrying lever, which is connected
with the upper end thereof by a link. This
armature-carrying lever, as herein shown, is
arranged to govern or control the transmis-
sion of the signal, and hence constitutes the
controlling-lever of the box or signaling train.

The controlling-lever 32 has at its left-
hand side a block to which is secured apin 9,
which may be of insulating material, and
which, when the controlling-lever is moved

away from the non-interference magnet,

strikes against a contact-pen 10, pressing it
into engagement with a contact 11. These
contacts 10 11 are secured to a block of in-
sulating material or otherwise supported, and
are connected in circuit, as will be hereinaf-
ter described, to constitute a shunt for both
the non-interference magnet 4 and circuit-
wheel 2. The block which supports the pin

- 9is cut away or recessed at its under side,

50
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(see Fig. 4,) exposing the lower end of the
controlling-lever, as at 59, and presenting a
shoulder, as 36, at right angles to the sur-
face 59. :

On theleft-hand end of the locking-lever 17
aprojection or upright 60isformed orsecured,
on the upper end of which a laterally-ex-
tended projection 19 is herein shown, and
when the said locking-lever 17 is raised into
the dotted-line position shown in Fig. 1, and
the controlling-lever is in the full-line posi-

" tion shown-in Fig. 1, the said locking-lever
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is restrained from moving rearwardly by rea-
son of the projection 60 striking against the
shoulder 36, and also at such time the con-
trolling-lever is locked in position or vre-
strained from moving away from the magnet
4, by reason of its lower end 359 striking
against the upper end of the projection 60.
While a signal is being transmitted from

any box the signaling-circuit is repeatedly
opened and closed, but when the circuit has
remained closed for a longer time than the
longest closure in any signal it is evident

thatnosignalisbeing transmitted over theeir- -
Hence by placing the controlling-lever

cuit.
of a box always under the control of the cir-
cuit, for a longer time than the longest clos-
ure in any signal, just prior to giving the

control of the line to said box, there will be*

1no interference between the signals, unless
it should so happen that the circuit is opened
by two boxes, each for its first time, simul-
taneously, and therefore such feature I desire
to broadly claim.

Referring to Fig. 1, it will be seen that one
gide of the noteh 14 in the disk 13 has a steep
incline, and the signaling-lever or pull 18 is
provided with a suitable stop, (herein shown
as a strap 61,) which allows said lever when
operated to raise the locking-lever 17 only a
short distance, orso far as to permit thelower
end of its projection 16 to escape from the
squared bottom portion of the notch and bear
upon the lower part of the steep inclined side
wall, and as the train will be let off or re-
leased at such time it will in running, by rea-
son of the inclined portion bearing upon the
lower end of the projection 16, cause the lever
17 to rise into the dotted-line position shown
in Fig. 1. Hence the lever 17 is moved two
steps, one of which is controlled or operated
manually, and the other of which is controlled
or operated by the train in running. Owing
to the frictional engagement of the projection
16 with the said steep inclined portion of the
noteh, the progress of the train will be mate-
rially retarded during such engagement of
the parts, so that the speed of the train isre-
duced for a short time, as compared with the
normal speed, thereby giving to the train two
different speeds.

. The contact-pens 3 bear upon the first pro-
jection or tooth of the circuit-wheel 2, and are
adapted to break said circuit upon leaving
said tooth; but asthe progress of the train is
retarded for a short time at the beginning of
the round, as above stated, the said pens will
not leave the first tooth, and thereby break
the circuit for its first time, until after the
train has run a predetermined length of time,
which is of longer duration than the longest
closure in any signal. Hence I desire it to

‘be understood that the circuit-wheel 2, when

rotated by a train in this way or arranged in
any other suitable way by which it is moved
by the train, and adapted to operate the cir-
cuit for its first time after the train hasrun a
longer time than the longest closure in any
signal, constitutes aretarded operative device
for the circuit.

During the time the locking-lever is being
slowly raised by the steep inclined side wall
of the notch 14 the controlling-lever 32 is held

“in its normal position, with the armature

against the poles of the magnet, by the at-
tractive force of said magnet, as it will be
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understood that at such time the said magnet
is in the signaling-circuit; but if the signal-
ing-circuit should be broken—as, for instance,
by a signal being transmitted from another

.box—the said armature will be retracted and

the controlling-lever thereby moved by the

" retractile spring 7 into its abnormal position,
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closing the shunt-contacts 1011. Ience the
said magnet, its armature, the controlling-le-
ver 32, and shunt for the box-number circuit-
controller, herein constitute the determining
device which determines during a certain
length of time whether or not the signal that
has been set by the operator shall obtain con-
trol of or operate the signaling-cireuit; but in
lieu of these particular parts any other parts
may be employed whereby substantially the
same result is produced.

If after the retarded operative device has
been started and before the first impulse of
the signal has been transmitted the deter-
mining device should operate and the shunt
10 11 be closed, then the magnetand contact-
pens 3 are shunted out, the train will con-
tinue to run, and the cireuit-wheel 2 will
continue to contact with the pens 3; but no
signal will be transmitted unless as herein-
after provided. This retarded operative de-
vice consisting of a circuit or signal wheel
moved by the train to operate the circuit for
its first time after the train has run a longer
time than the longest closure in any signal,
and also the determnining deviee comprising
a mnon -interference magnet, its armature,
controlling-lever, and shuntfor the box-num-
ber circuit-controller represents one way of
carrying out this part of my invention; but
I desire it to be understood that I include
within the scope of my invention as a re-
tarded operative device any mechanism by
means of which when it is desired to send a
box-signal the controlling-lever is always
placed under the control of the line for a
longer time than the longest closure in any
signal just prior to giving the control of the
line to the box, thereby delaying the opera-
tion of thecircuit for a predetermined length
of time after the signal has been set, that the
determining device may determine whether
or not a signal may be correctly transmitted ;
and furthermore I desire it to be understood
that I include within the scope of my inven-
tion as a determining device any group of
mechanism or parts which are controlled or
operated by a change in the normal condi-
tion of the circuitto prevent the transmission
of the signal or retain it tempourarily.

The disk 13 in addition to having the deep
notch 14 with the steep inclined side wall, as
shown, has a series of shallow notches, each
having one slightly-inclined side wall, and an
unnotched disk or plate 15 of substantially
the same diameter as the diameter of the
disk 13 is secured to the rear side of said disk
13, so as to present side by side a notched
and an unnotched or smooth-surfaced rim.

The mnotches of the disk 13, as herein

shown, correspond in number and position
to the closures of the circuit-wheel, and as
the disk is secured to the circuit-wheel shaft
it necessarily revolves synchronously with
said circuit-wheel.

With the parts at rest the lever 17 is re-
strained from transverse motion by the pin
16 bearing against the front face of the disk
15, which disk it will be observed forms the
rear side wall of the notches or recesses.

When the lever 17 has been raised by the
steep inclined portion of the noteh 14, so that
the projection 16 bears upon the periphery of
the disk or portion 13, and the controlling-
lever 32 still remains in its normal position,
as shown in Fig. 1, the upper end of the pro-
jection 60 will bear against the shoulder 36,
owing to the spring action of the lever, and
said shoulder is so located that the lever 17
cannot at such time move transversely, and
furthermore the upper end of the projection
60, bearing against the controlling-lever at
59, holds said lever against retraction ov
movement into its abnormal position, and as
the disk continues to revolve the said pro-
jection 16 soon drops into the next notch, re-
leasing the controlling-lever, while the rear
side wall of said notch holds the lever 17
againstits transverse motion byitsownspring
action.

The slightly-inclined side walls of the shal-
low notches permit continuous operation of
the train.

The notches in the disk 13, being arranged
to correspond with the closures of the eircuit-
wheel 2, it will be seen that when the lever
17 is depressed and its pin 16 enters one of
said notches the signaling-cireuit is closed at
the home box, and hence the controlling-le-
ver will be held at such time in its normal
position solely by the attractive force of the
magnet, and when the lever 17 is raised, so
that its pin 16 bears on the periphery of the
disk 13 between the notches, the circuit is
opened Dby the cireuit-wheel 2, and the said
controlling-lever will be held in its normal
position by the upper end of the projection
60, so that the said controlling-lever is alter-
nately held electrically and mechanically, ac-
cording as the circuit is opened and closed at
the home box, and the lever 17 is restrained
from transverse motion alternately by the disk
15 and the shoulder 36. It will be seen that
the arm or lever 17 thus vibrates to corre-
spond with the makes and breaks of the box-
number, engaging and holding the control-
ling-lever on the breaks and releasing it on
the makes.

When the lever 17 is in its normal position,
as shown in Fig. 1, the parts being at rvest,
and the controlling-lever is likewise in its
normal position, the pin 19 on the upper end
of the projection 60 obstructs the path of
movement of a spring-pressed pin 35, which
projects laterally from the lower end of the
said controlling-lever, thereby holding the
armature mechanically against retraction.
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As soon, however, as the lever 17 is lifted
ever so little—as, for instance, when starting
the box—the pin 19 passes out of the path of
the pin 35, and at such time the controlling-
lever is held only by the attractive force of
the magnet. During the time that the lever
17 is being moved from the position shown by
full lines, Fig. 1, (where the controlling-lever
is held by the pin 19,) into the position shown
by dotted lines, Fig. 1, (where the control-
ling-leveris held by the upper end of the pro-

jection 60, engaging the lower end 59 of said
. lever,) the latter is held only by the attract-

ive force of the magnet, and if during this
time the condition of the circuit should be
changed the said controlling-lever immedi-
ately assumes its abnormal position, closing

. the shunt-contacts 10 11.

If the controlling-lever should be moved
intoits abnormal position during the time the
lever 17 is being lifted as described, as soon
as the projection 16 on said lever 17 arrives
at the periphery of the disk 13, between the
notches thereof, no obstruction is present to
hold said lever, and it will be at once moved
transversely or rearwardly by its own spring-
like action, so that the said projection 16 will
bearuponthe unnotched periphery of the disk
15, and when in such position it will not be
vibrated as the disk revolves.

When the controlling-lever 32 assumes its
abnormal position, shunting out the circuit-
wheel, and also as herein shown shunting out
the non-interference magnet, a restoring de-
vice, provided for the purpose, operates to
restore said lever to its normal position at the
completion of an ineffectual attempt to send
in an alarm, which it will be understood is
after the train has run a certain length of
time, during which it would have sent in a
complete alarm if it had not been prevented
from so doing by being shunted out.

As herein shown, the restoring device con-
sists of the following instrumentalities, viz:
On the right-hand side of the controlling-le-
ver 32 a spring 31 is secured, the lower end
of which is bent or turned toward and rests
upon the lever, and the lever itself is cut
away or recessed at this point, as best shown
in Fig. 6, to thereby form a channel or curved
passage having one yielding side wall, the
vielding movement being provided for the
purpose of permitting the escape or removal
of the pin 19 on the lever 17, as will be de-
seribed.

Acam 24is arranged at theend of the flange
27 on wheel 20 and is represented as a short
rib which is made about one-third the width
of said flange, and which overlies the space
between the parts of the flange for a short
distance.

The cam 24 is formed at one end as an in-
cline rising from the flange 27, and when the
pin 23 on the rearside of the lever 17 arrives
at said inclined portion of the cam (the le-
ver being in its rearmost position, as just de-
seribed) the said pin will ride up upon the

top of said cam 24, and thereby lift the lever
17 still higher into the dotted-line position
shown in Fig. 3. When said lever 17 is thus
raised, the pin 19 comes opposite the chan-

70

nel or space between the spring 81 and lever

32, but at the remote side thereof.
A block 26 having an inclined side is placed

~or secured on the extreme end of the cam 24,

and when the pin 23 arrives at said block
and passes over the inclined or cam face
thereof the lever 17 is moved forward against
the tension of its normal spring-like action,
so that the pin 19 enters the space between
the spring 31 and the lever 32.

The cam or inclined face of the block 26
terminates ashort distance before the extreme
edge of the block, and as soon as the pin 23
reaches the termination of said cam-face the
depressing - spring 22 throws said lever 17
downwardly, and the pin 19, following along
the channel or space which receives it, posi-
tively moves the lever 32 on its pivot from
the full to the dotted line position shown in
Fig. 3, permitting or causing the shunt-con-
tacts 10 11 to separate.

It will be seen that the pin 23 will at such
time enter the wide space 28 between the
parts of the flange 27, and also that the notch
14 of the disk 13 will arrive beneath the pro-
jection 16, so that the lever 17 may return to
its normal position to lock the train unless
otherwise provided.

The notch 14 of the disk 13 is so positioned
with relation to the wide space 28 between
the parts of the flange 27 that just as soon as
the pin 238 drops into said space by passing
by the end of the flange the pin 16 will enter
the noteh 14 and stop the train; but the cam-
faced block 26 overlies said wide space 28 for
a short distance, so that when the pin 23 rides
up on the top of the eam 24 it will not enter
the wide space 28 until the notch 14 has passed
a little farther to the left than it does when
the pin 23 slips off the end of the flange 27;
and in such event when the lever 17 falls its
projection 16 will strike the lower end of the
steep inclined side wall of said noteh 14, in-
stead of bottoming in the notch, and hence
will not operate to stop the train, but, on the
contrary, will permit the train to run for an-
other series of revolutions or predetermined
length of time.

As the train continues to run the same op-
eration will be repeated as the first operation,
viz: The lever 17 will be slowly lifted until
the upper end of the projection 60 arrives at
the left-hand side of the controlling-lever 32,
and if during the time that said lever is be-
ing lifted the circuit remains in its normal
condition the said controlling-lever will re-
main in its normal condition, that such oper-
ation of parts may take place. Hence the
eontrolling-lever when moved into its abnor-
mal position, shunting out or otherwise pre-

“venting the transmission of the signal, serves

to retain the set signal while the train con-
tinues to run. The restoring deviece for the
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controlling-lever, or means for opening said
shunt or otherwise placing the apparatus into
signaling condition, together with means for
preventing the locking-lever from locking the
train at the completion of an ineffectual at-
tempt to transmit a signal or alarm, and also
together with the retarded operative device,
constitute the signal-controlling mechanism,
whereby the retained signal is released only
upon the closure of the signaling-circuit of
longer duration than the longest closure in
any signal and next preceding the beginning
of a round; but I do not desire to limit my
invention to a signal-controlling mechanism
comprising these particular instrumentali-
ties, as it is obvious that other elements may
be combined to subserve the same ends—
viz., to release a retained signal by mechan-
ism controlled or operated by the train in
running only upon a closure of the signaling-
cir¢uit of longer duration than the longest
closure in any signal next preceding the he-
ginning of a round.

The notched wheel 13, disk 15, vibrating
lever 17, and short circuit for the non-inter-
ference magnet, as herein shown, constitute
a trap for the controlling-lever which holds
the said controlling-lever whenever the cir-
cuit is opened at the home box, and releases
it one or more of the times that the circuit is
closed at the home box during each number
group of a round, that it may assume its ab-
normal position if the circuit is open at an-
other point, and also to allow said lever to
reswme its normal position when once thrown
out only at the beginning of a round of the
box-number.

The controlling-lever 32 is represented as
a shunt-lever for the box-number circuit-con-
troller; butits co-operation with the trap will
be the same whether it is a shunt-lever or not,
and as it is the intention to construct a trap
for the controlling-lever which shall be co-
extensive with a round of the box-number
and which shall hold said lever in a definite
or fixed position when the circuit is opened
at the home box, and shall place it under the
influence of the armature of the non-interfer-
ence magnet at certain times when the circuit
is closed at the home box during a round of
the box-number, I do not desire to limit my
invention to any particular form or construe-
tion of trap, whether made of the parts herein
shown or other suitable parts, so long as the
results above specified are accomplished.

By means of the particular trap herein
shown the controlling-lever is held each and
every time that the circuit is opened at the
home box, and is released each and every time
that the circuit is elosed at the home box dux-
ing a round of the box-number, and when
thrown outreturns to its normal position just
before the beginning of a round or atthe com-
pletion of an ineffectual attempt to transmit
the signal.

I further desire it to be understood that I
do not desire to limit my invention to the par-

-circuit during such length of time.

ticular form of restoring device herein shown,
as it is obvious that the controlling or shunt
lever may be restored in many different ways
and at the proper time.

The trap herein shown is arranged to co-
operate with the eontrolling-lever 52 and carry
out the functions aseribed to it during the
first round of the signal, and if the signal is
not interrupted during said round further
co-operation of the trap and controlling-lever
is deemed unnecessary, and hence I have ar-
ranged the notch 28 of a suitable width to
correspond with a single round of the alarm,
and thereafter the pin on the locking-lever
bears upon the flange 27; but such feature is
not of material importance, as the trap might
continuously co-operate with the eontrolling-
lever. .

The operation of thebox is as follows: The
operator by pulling the signaling-lever 18
raises the releasing-lever 17 a short distance
until the pin 16 engages the lower end of the
steep inclined side of the notch 14.  The train
thus released runs slowly while the lever 17
is being lifted by said ineclined side portion,
the time required for lifting the lever 17 be-
ing longer than the longest closure in any
signal, the controlling-lever 32, it will be
seen, is placed under the sole control of the
If the
said controlling-lever remains in its normal
position during this time, it will be held by
said lever 17 when the cireuit is opened to
transmit its first impulse. As soon as the
¢ireuit is again closed the said controlling-
lever will be released, and thereby again
placed under the control of the circuit.
These operations will be repeated until the
alarm has been transmitted, when the pin 23
of the lever 17 will slip off the end of the
flange 27 into the wide notch 28 just as the
notch 1t arrives beneath the projection 16,
and the lever 17 being depressed by the spring
22 will eause the projection 16 to enter said
notch 14 and thereby stop the train.

Such will be the operation of thebox if not
interfered with. If, however, duringthe time
the lever 17 is Dbeing lifted by the steep in-
clined portion of thenotch14, the controlling-
lever 32 should be moved into its abnormal
position, the contacts 10 11 would be closed,
thereby shunting out the circuit-wheel and
also the non-interference magnet, and the ob-
struction or holder which is employed to re-
strain the lever 17 from moving rearwardly
when its projection 16 arrives at the periph-
ery of the disk is also removed, so that when
said projection arrvives at the periphery of
the disk the lever 17 will be moved vear-
wardly and the parts will occupy these re-
spective positions until the completion of a
round of the signal-wheel or the completion
of an ineffectual attempt to send in the alarm,
when the lever 17 will be moved forward and
thereafter depressed, positively moving the
controlling - lever 32 toward or into its nor-
mal position opening the shunt-contacts 10
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11, and if the box is arranged as a non-inter-
ference signal-box simply, the projection 16
will bottom in the noteh 14 and thereby stop
the train; but if the box is arranged as asuc-
cessive box; the said projection 16 will strike
the lower end of the steep inclined side of the
noteh 14instead of bottoming therein, so that
the train may continue to run and repeat the
above operation.

I claim—

1. In a non-interference signal-box, a sig-

‘naling-train, a signaling-lever, a non-inter-

ference magnet in the signaling-circuit, com-
bined with a Dbox-number circuit-controller
and shunt-lever therefor, a trap for the said
shunt -lever coextensive with a complete
round of the signal and having notches corre-
spondinginnumberand position with a round
of the box-number for holding the shunt-le-
verateachandeverytimethe circuitisopened
at the home box and releasing it at each and
every time the circuit is closed at the home
box to enable said lever to assume its abnor-
mal position if the eircuit is open at another
point, said trap being also constructed and
arranged to allow said lever to resume its
normal position when once thrown out only
at the beginning of a round of the box-num-
ber, substantially as described.

2. Asuccessive non-interference signal-box
containing the following instrumentalities,
viz: a windable signaling mechanism, a non-
interference magnet and its armature, means
for setting the signal, a controlling -lever
which controls the transmission of the signal,
and a trap coextensive with a complete round
of the box-number for said controlling-lever,
constructed and arranged to release the con-
trolling-lever when the circuit is closed at the
home box and opened at a distant point, that
it may retain the set signal, and also allow
the controlling-lever to resume its normal po-
sition and permit or effect the transmission
of the retained signal only at the beginning
of a succeeding round of the box-number,
substantially as described.

3. In a successive non-interference signal-
box, asignaling-train, and a controlling-lever
for controlling the transmission of the signal,
a non-interference magnet and its armature
governing the position of the said controlling-
lever, combined with a trap coextensive with a
round of the box-number with which the said
controlling-lever also co-operates, said trap,
comprising a movable plate having mnotches
corresponding in number and position to the
closures of the signaling-eircuit during a
round of the box-number, holding the con-
trolling-lever mechanically when the circuit
is opened at the home box and releasing it
when the circuit is closed at the home box
to enable it to assume its abnormal position
if the circuit is open at a distant point, said
trap however permitting the controlling-lever
to resume its normal position when once
thrown out only at the beginning of a suc-
ceeding round, substantially as described.

4. In a successive non-interference signal-
box, a signaling-train, a confrolling -lever
which controls the transmission of the signal,
a non-interference magnet and its armature,
combined with a trap coextensive with around
of the box-number which positively holds the
controlling-lever at each and every time the
circuit is opened at thehome box and releases
said controlling-lever at each and every time
that the circuit is closed at the home box, to
enable said lever to assume its abnormal posi-
tion if the circuit is open at another point, and
which allows said lever to resume its normal
position when once thrown out only at the be-
ginning of a round of the box-number, sub-
stantially as described.

5. In a non-interference signal-box, a sig-
naling-train, a hand-operated signaling-lever
forsetting the signal, a non-interference mag-
net and its armature, and a controlling-lever
governed by said armature, which, when
moved into its abnormal position, retains the
set signal, a trap coextensive with a round of
the box-number for said controlling-lever
which holds it when the cireuit is opened at
the home box, and releases it to place it un-
dertheinfluence of the non-interference mag-
netwhen the circuitis closed atthe home box,
to thereby enable it to be moved into its ab-
normal position if the line is in use, and
which also prevents it from returning to its
normal position when once thrown out until
the beginning of a succeeding round of the
box-number, substantially as described.

6. In asignal-box, a signaling-train, a non-
interference magnet and its armature, com-
bined with a controlling-lever that controls
the transmission of the signal, and a trap co-
extensive with a round of the box-number for
the controlling-lever, notched to correspond
in number and position to a round of the hox-
number to hold the controlling-lever at each
and every time the circuit is opened at the
home box and release it at each and every
time the circuit is closed at the home box, and
also to enable said lever to assume its normal
position when once thrown out only at the be-
ginning of a round of the box-number, sub-
stantially as deseribed.

7. In a successive non-interference signal-
box, a signaling-train, a controlling-lever
which controls the transmission of the signal,
a non-interference magnet and its armature,
combined with a trap coextensive with a round
of the box-number which holds the control-
ling-lever whenever the circuit is opened at
the home box and releases said controlling-
lever one or more of the times that the cir-
cuit is closed at the home box during each
number group of a round to enable said lever
to assume its abnormal position if the eircuit
is open at another point, and which allows
said lever to resume its normal position when
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box, a signaling-train, a controlling-lever
which controls the transmission of the signal,
a non-interference magnet and its armature,
combined with a trap coextensive with a
round of the box-number which holds the con-
trolling-lever whenever the circuit is opened
at the home box and releases said control-
ling-lever the first and last times that the cir-
cuit is closed at the home box during each
number group of the round, to enable said
lever to assume its abnormal position if the
circuit is open at another point, and which
also allows said lever to resume its normal
position when once thrown out only at the
beginning of a round of the box-number, sub-
stantially as described.

9. In a successive non-interference signal-
box, a signaling-train, a controlling - lever
which controls the transmission of the signal,
a non-interference magnet and its armature,
combined with a trap coextensive with a
round of the box-number which holds the con-
trolling-lever whenever the circuit is opened
at the home box and releases said control-
ling-lever one or more of the times that the
circuit is closed at the home box during each
number group of a round, to enable said le-
ver to assume its abnormal position if the cir-
cuit is open at another point, and a restoring
device for the controlling-lever which engages
and movesitonly atthe beginning of around,
substantially as desecribed.

10. In asuccessivenon-interference signal-
box, a signaling-train, a non-interference
magnet and its armature, combined with a
box-number circuit-controller, a shunt-lever
therefor, a trap for the shunt-lever coexten-
sive with a round of the signal whiech holds
said shunt-lever whenever the circuit is
opened at the home box and releases it one
or more of the times that the circuit is closed
at the home box during each number group
of a round, that it may assume its abnormal
position and shunt the circuit-controller if
the cireuit is open at any other point, and also
to brealk said shunt if closed only at the be-
ginning of a round of the box-number, sub-
stantially as described.

11. In a non-interference signal-box, amo-
tor, means for operating it, a retarded oper-
ative device consisting of a signal-wheel
moved by the train to operate the circuit for
its first time after the train has run a longer
time than the longest closure in any signal,
and a determining device comprising a non-
interference magnet, its armature, and a con-
trolling-lever governed by said magnet, which
acts during said lapse of time to prevent an
interfering signal heing sent, substantially
as described.

12. In a non-interference signal-box, a mo-
tor, means for operating it, a retarded opera-
tivedevice consisting of asignal-wheel moved
by the train to operate the circuit for its first
time after the trainhas run a longer time than
the longest closure in any signal, and a deter-
mining device comprising a non-interference

magnet, its armature, and a shunt-lever gov-
erned by it, which is free to act during said
lapse of time to preventan interfering signal
being sent, substantially as described.

13. In a non-interference signal-box, a mo-
tor, means for operating it, aretarded opera-
tive device consisting of a signal-wheel moved
by the train to operate the circuit for its first
time after the train hasrun a longer time than
the longest closure in any signal, and a deter-
mining device comprising a non-interference
magnet, its avmature, and a controlling-lever
governed by it, which is free to act during said
Iapse of time, and a locking-lever for the train
also governed by said armature, substantially
as described.

14. Tn a non-interference signal-box, & mo-
tor, means for operating it, a retarded opera-
tive device consisting of a signal-wheel moved
by the train to operate the circuit for its first
time after the train has run alonger time than
the longest closure in any signal, and a deter-
mining device comprising a non-interference
magnet, its armature, and a shunt-lever gov-
erned by it, which is free to act during said
lapse of time to prevent an interfering signal
being sent, and a locking-lever for the train
also governed by said armature, substantially
as deseribed.

15. In a non-interference signal-box, a mo-
tor, means for operating it, a retarded opera-
tive device consisting of a signal-wheel moved
by the train to operate the circuit for its first
time after the train has run a longer time than
the longest closure in any signal, and a deter-
mining device comprising a non-interference
magnet, its armature, and a controlling-lever
governed by it, which is free to act during said
Iapse of time to prevent aninterfering signal
being sent, and a locking device for said con-
trolling-lever, snbstantially as described.

16. In a successive non-interference signal-
box, a motor, means for operating it, a re-
tarded operative device consisting of a signal-
wheel moved by the train to operate the cir-
cuit for its first time after the train has run
a longer time than the longest closure in any
signal, a non-interference magnet, and its ar-
mature, and a controlling-lever governed by
said armature whieh is free to act during said
lapse of time, to retain the set signal, and sig-
nal-controlling mechanism governed by the
train in running, of which the retarded oper-

- ative. device forms a co-operative part, which

operates to release the said retained signal
upon a closure of the signaling-cireunit of
longer duration than the longest closure in
any signal, next preceding the beginning of
a round, substantially as described.

17. In a non-interference signal-box, & mo-
tor, means for operating it, a retarded opera-
tive device consisting of asignal-wheelmoved
Dy the train to operate the circuit for its first
time after the train hasrun alonger time than
the longest closure in any signal, and a de-
termining device ¢comprising a non-interfer-
ence magnet, its armature, and a controlling-
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lever governed by said magnet, which is free
to act during said lapse of time to prevent an
interfering signal being sent, and a trap for
the said controlling-lever coextensive with a
round of the signal which holds said control-
ling-lever whenever the circuit is opened at
the home box and releases it one or more of
the times that the circuit is closed at the home
box during each number group of a round,
that it may assume its abnormal position if
thecireuit isopen at another point, and which
allows said leyer, when once thrown out, to
resume its normal position only at the begin-
ning of a round, substantially as described.

18. In asignal-box, a signaling-train, a cir-
cuit - controller, a non -interference magnet
and its armature, combined with a control-
ling-lever governed by said armature which
controls the transmission of the signal, and
an arm which vibrates to correspond with the
makes and breaks of the circuit-wheel which
engages said controlling-lever on the breaks
and releases the same on the makes, substan-
tially as described.

19. In a signal-box, a signaling-train, a cir-
cuit-controller and shunt for it, a non-inter-
ference magnet and its armature, combined
with & vibrating arm for said shunt, and
means for vibrating said arm to correspond
with the contacts of the circuit-controller dur-
ing a round of the signal transmitted, sub-
stantially as described.

20. In a signal-box, a signaling-train, a cir-
cuit-controller, a shunt for it, anon-interfer-
ence magnet and its armature, combined with
a vibrating arm that holds the operating
member of said shunt,and means for vibrating
said arm to correspond with the contacts at
the eircuit-controller during a round of the
box-number, substantially as described.

21. In a signal-box, a signaling-train, a cir-
cuit - controller, a non -interference magnet
and its armature, combined with a lever that
controls the transmission of the signal, and a
vibrating arm, as 17, for holding said lever
at intervals corresponding with the contacts
of the signaling-cireuit closer, substantially
as described.

22. In asignal-box, a signaling-train, a cir-
cuit - controller, a non - interference magnet
and its armature, combined with a control-
ling-lever governed by said armature which
controls the transmission of the signal, and a
releasing-lever for the train which is moved
to release the train and is thereafter vibrated
to lock and release the controlling-lever dur-
ing the transmission of the signal, substan-
tially as described.

23. In a signal-box, a signaling-train, a cir-
cuit-controller, a non-interference magnet
and its armature, combined with a control-
ling-lever governed by said armature wlhich
controls the transmission of the signal, and a
vibrating arm which engages said controlling-
lever when the circuit is open at the home
box and releases the same one or more of the

times that the circuit is closed at the home
box, substantially as deseribed.

24. In asignal-box, a signaling-train, a cir-
cuit-controller, a non-interference magnet
and its armature, combined with a control-
ling-lever governed by said armature which
controls the transmission of the signal, and
an arm which engages and holds the said con-
trolling-lever when the circuit is opened at
the home box and releases said controlling-
lever one or more of the times that the cir-
cuit is closed at the home box during each
number group of the round, substantially as
described.

25. In a signal-box, a signaling-train, a cir-
cuit-controller, a non-interference magnet
and its armature, combined with a shunt-con-
trolling lever governed by said armature
which controls tlie transmission of thesignal,
and an arm which engages and holds the said
shunt-controlling lever when the circuit is
opened at the home box and releases said
shunt-controlling lever one or more of the
times that the circuit is closed at the home
box during each number group of the round,
substantially as described.

26. Inasignal-box, asignaling-train, a non-
interference magnet and its armature, com-
bined with a controlling-lever governed by
said armature which controls the transmis-
sion of the signal, and a vibrating arm which

normally holds the controlling-lever and-
which engages and disengages said control-

ling-léver during the transmission of the sig-
nal according to the position of said arm, sub-
stantially as described.

27. Inasignal-box, asignaling-train, anon-
interference magnet and its armature, com-
bined with a controlling-lever which controls
the transmission of the signal, and an arm
vibrating to correspond with the makes and
breaks of the circuit-wheel, said controlling-
lever beingalternately held by said armature
and vibrating arm, substantially as described.

. 28. In a non-interference signal-box, a sig-
naling-train, and locking-lever for it, com-
bined with a non-interference magnet, its ar-
mature, and a controlling-lever which con-
trols the fransmission of the signal, and means
for vibrating said locking-lever to alternately
lock and release the controlling-lever during
the transmission of the signal, substantially
as described. '

29. In an electric signaling apparatus, the
combination with a signal-wheel, and contacts
therefor, of an actuating-train forsaid wheel,
a releasing-lever for the train adapted to be
moved two steps, one manually controlled to
release the train, and the other-controlled by
the train in running, to enable the signaling-
contacts to operate the signaling-circuit, sub-
stantially as described.

30. In an electric signaling apparatus, the
combination with asignal-wheel and contacts
therefor, of an actuating-train for said wheel,
a releasing-lever for the train adapted to be
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moved two steps, one manually operated to
release the train, and the other controlled by
the train in running to enable the signaling-
contacts to operate the signaling-circuit, sub-
stantially as described.

31. In an electric signaling apparatus, the
combination with asignal-wheel and contacts
therefor, of an actuating-train for said wheel,
a releasing-lever for the train adapted to be
moved manually, and an operative connection
hetween said train and releasing-lever where-
by the latter is moved a second step aftera
predetermined length of. time, substantially
as described.

32. The combination in a signaling appa-
ratus, of a signal-wheel and its contacts and
actuating-train, anon-interference magnetin
the circuit, controlling a shunt-circuit around
the signal-wheel and magnet, a spring tend-
ing to hold the armature of said magnet away
therefrom, a releasing device for the said train
normally holding the armature against the
force of said spring, and a stop on said re-
leasing device for holding the said armature
to the poles of the magnet when said leveris
in its abnormal position, substantially as de-
scribed.

33. In a non-interference signal-box, a sig-
naling-train, a locking-lever for it, a non-in-
terference magnet and its armature, said loclk-
ing-lever normally locking both the train and
armature and adapted to be moved twosteps,

-one manually controlled to release both the

train and armature, and the other controlled
by the train in running, tolock the armature
at the beginning of a round of the box-num-
ber, substantially as described.

34. In a non-interference signal-box, a sig-
naling-train, a locking-lever for it, a non-in-
terference magnet and its armature, saidlock-
ing-lever normally locking both the train and
armature and adapted to be moved two steps,
one manually controlled to release both the
train and armature, and the other controlled
by the train in running, to lock the armature
after the train hasrun alonger time than the
longest closure in any signal, at the begin-
ning of a round of the box-number, substan-
tially as described.

35. In a non-interference signal-box, a sig-
naling-train, alocking-lever for it adapted to
be moved two steps, one manually controlled
and the other controlled by the trainin run-
ning, combined with a non-interference mag-
net, and its armature, whieh is locked in its
attracted position by said locking-lever when
at rest and again locked at the completion of
its second step, substantially as described.

36. In anon-interference signal-box, a sig-
naling-train, a. locking-lever for it, adapted
to be moved two steps, a non-interference
magnet, and its armature, combined with a
controlling-lever which controls the trans-
mission of the signal, which lever is locked
in one or another position upon the comple-

553,873

tion of the second step of the locking-lever,
substantially as described.

37. In a non-interference signal-box, a sig-
nal-wheel and contacts therefor, and an act-
uating-train for said wheel, combined with
a releasing-lever for the train adapted to be

.moved two steps, one manually controlled to

release the train and the other controlled by
the train in running, and a shunt-circuit for
the contacts of the signal-wheel, the operat-
ing member of the shunt-switch being held
from closing the shunt by said releasing-lever
when moved its second step, substantially as
described.

38. In a non-interference signal-box, a sig-
nal-wheel and contacts therefor, and an act-
nating-train for said wheel, combined with

.a releasing-lever for the train adapted to he

moved two steps, one manually controlled to
release the train and the other controlled by
the train in running, and a non-interference
magnet and its armature which is locked by
said releasing-lever when moved its second
step, substantially as described.

39. In a non-interference signal-box, a sig-
naling-train, and a non-interference magnet
and its armature. combined with a releasing-
lever for said train adapted to be moved two
steps, one manually controlled to release the
train and the other eontrolled by the trainin
running, and a controlling-lever which con-
trols the transmission of the signal which is
engaged and held by the releasing-lever when
the train is running only after the train has
run a longer time than the longest closure in
any signal, substantially as described.

40. In a non-interference signal-box, a sig-
naling-train, a locking-lever for it, a nonsin-
terference magnet and its armature, and a
controlling -lever which controls the trans-
mission of the signal, said locking-levernor-
mally locking both the controlling-lever and
armature and adapted to be moved two steps,
one manually controlled to release bhoth the
train and controlling-lever and the other con-
trolled by the train in running, substantially
as desecribed. .

41, In anon-interference signal-box, a sig-
naling-train, a locking-lever for it, a non-in-
terference magnet and its armafure, and a
shunt-lever which controls the transmission
of the signal, said loeking-lever normally
locking both the shunt-lever and the train
and adapted to be moved two steps, one man-

ually controlled to release boththe train and 1

shunt-lever and the other controlled by the
train in running, substantially as described.

42, In a non-interference signal-box, a sig-
naling-train, a locking-lever for it, a non-in-
terference magnet and its: armature, and a
controlling-lever which controls the trans-
mission of the signal, said locking-lever nox-
mally locking both the controlling-lever and
armature and adapted to be moved two steps,
one manually controlled to release both the
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train and controlling-lever, and the other con-
trolled by the train in running after said train
has run a longer time than the longest closure
in any signal at the beginning of a round of
the box-number, substantially as desecribed:

43. In a non-interference signal-box, a sig-
naling-train, a locking-lever for it, a non-in-

terference magnet and its armature, and a

shunt-lever which controls the transmission
of thesignal, said locking-levernormally lock-
ing both the shunt-lever and the train and
adapted to be moved two steps, one manually

controlled to release both the train and shunt- |
T described. .

lever, and the other controlled by the train
in running after said train has run a longer
time than the longest closure in any signal at
the beginning of a round of the box-number,
substantially as described.

44. The combination in an electrical signal-
ing apparatus of a signal-wheel, and contacts
therefor, actuating mechanism for said wheel,
a non-interference magnet in the main line,
its armature, pivoted to the frame and a lock-
ing-lever for the train pivoted to said frame
but independent of the armature, said lock-
ing-lever normally holding the said armature
against retraction, a normally-open shunt-
circuit around said signal-wheel adapted to
be closed by the retraction of said armature,
and a releasing and restoring connection be-
tween the said locking-lever, and said arma-
ture, whereby the latter is released on the
starting of said mechanism, and thereafter
restored and normally held by said locking-
lever when the box is at rest, substantially as
described.

45. In a non-interference signal-box, the
combination with a signaling-train, a locking-
lever, a non -interference magnet, its arma-
ture, and armature-carrying lever adapted to
be restored when retracted by said locking-
lever, substantially as described.

46. In a non-interference signal-box, the
combination with a signaling-train, a locking-
lever, a non-interference magnet, its arma-
ture, and armature-carrying lever adapted to
be restored when retracted by said locking-
lever, and held in its attracted position by

‘said locking-lever when the latter is in its

locking position, substantially as described.

47. In a non-interference signal-box, a sig-
naling-train, a locking-lever for it, a non-in-
terference magnet and its armature, a con-
trolling - lever ' governed by the armature
which controls the transmission of the sig-
nal, said locking-lever when in two different
positions engaging and locking the control-
ling-lever, between which positions the said
controlling -lever is unrestrained, substan-
tially as described. :

48. In a non-interference signal-box, a sig-
naling-train, a non-interference magnet, its
armature, and armature-carrying lever, com-
bined with a locking-lever for the train, made
independent of said armature-carrying lever
and held alternately by the said armature-
carrying lever and by a moving part of the
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train, according to the condition of the cir-
cuit, substantially as desecribed.

49. In anon-interferencesignal system, the
combination-with the motor, of circuit-wheel
and springs normally maintaining the circuit
closed, the locking-lever 17, and notched
wheel 13, having a continuous edge or rim
15, the pivoted armature or armature-sup-
port and plate 36 carried thereby, against
which hook 19 on lever 17 bears when raised
while the armature is attracted, wherehysaid
lever 17 is prevented from moving over to the
continuous rim of wheel 13, substantially as

50. In anon-interferencesignal system, the
combination with the motor, the circuit-wheel
and springs in circuit with the magnet 4, of
wheel 13, having notches corresponding in
number and arrangement to the teeth on the
circuit-wheel, the locking-lever 17 having a
pin which co-operates with the notched wheel
whereby the lever is raised and lowered, and
the short-circuiting mechanism controlled by
the magnet and the hooked end of lever 17,
substantially as described.

51. The combination with armature 5, its
pivoted support and spring 31, the lower end
of which bears against said support, of the
movable hook 19 adapted to pass behind and
under the spring, thus moving the armature
toward its magnet, substantially as described.

52. The combination with armature 5, its
pivoted support and spring 31, the lower end
of which bears against said support, of the
movable hook 19 adapted to pass behind and
under the spring, thus moving the armature
toward its magnet, and a short circuit held
closed by the armature in its retracted posi-
tion but opened by the forward movement
thereof, substantially as described.

53. The combination,in a non-interference
signal system, of acircuit-wheel and springs,
mechanism for driving the said wheel, wheel
20, driven by the same mechanism, provided
with flange 27 and cam 24, the detent-lever
with pin 23 co-operating with said flange and
cam, notched wheel 13 having continuous
rim 15, and short-circuiting mechanism, sub-
stantially as described.

54. In a non-interference signal-box, a sig-
naling-train, a non-interference magnet, and
its armature, and a controlling-lever gov-
erned by said armature, which controls the
transmission of the signal, combined with a
locking-lever for said train which is also gov-
erned by said armature, and is adapted to
lock the train after the signaling-circuit has
been closed for a longer time than the longest
closure in any signal and a correct signalhas
been transmitted, substantially as described.

55. In a successive non-interference signal-
box,asignaling-train, a retarded operative de-
vice consisting of a signal-wheel moved by
the train to operate the circuit for its, first
time after the train has run a longer time
than the longest closure in any signal, and a

determining device comprising a controlling-
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lever, and a non-interference magnet, which
acts during said lapse of time to prevent an
interfering signal being sent if the normal
condition of the cireuit is changed during
suchlength of time, combined with a locking-
lever for said signaling-train which is under
the control of said determining device, where-
by the train will be stopped only after the sig-
naling-circuit has been closed for a longer
time than the longest closure in any signal,
and a correct signal has been transmitted,
substantially as described.

56. The combination in an electric signal-
ing apparatus, of a retarded operative de-
vice consisting of a signal-wheel moved by the
actuating-train to operate the circuit for its
first time after the train has run a longer time
than the longest closure in any signal, a non-
interference magnet in the main line having
its armature normally held againstretraction,
a normally-open shunt-circuit around said
magnet, adapted to be closed by the retrac-
tion of its armature, and a releasing and re-
storing connection between said mechanism
and said armature, whereby the latter is re-
leased on the starting of said mechanism and
restored at the completion of an ineffectual

attempt to give an alarm, substantially as

described.

57. A successive non-interference signal-
box containing the following instrumentali-
ties, viz: a windable signaling mechanism, a
non-interference magnet, its armature, means
for setting a signal, means for retaining the
set signal when the line isin use, and signal-
controlling mechanism operated by the train
in running, and governed by said armature,

553,873

and constructed and arranged to effect or per-
mit the transmission of the retained signal
on a closure in the signaling-circuit of longer
duration than the longest closure in any sig-
nal, substantially as set forth.

53. In asuccessive non-interference signal-
box, a motor, means for operating it, a re-
tarded operative device consisting of a sig-
nal-wheel moved by the train to operate the
cirecuit for its first time after the {rain has
run a longer time than the longest closure in
any signal, a non-interference magnet, and
its armature, and a controlling-lever gov-
erned by said armature to. act during said
lapse of time to retain the set signal, and a
restoring device for said controlling-lever
which is operated just prior to the beginning
of aroundof the signal, that the retained sig-
nal may be released upon a closure of the sig-
naling-circuit of longer duration than the
longest closure in any signal, substantially
as described.

59. The combination with a signal-wheel
and actuating-train therefor, of a non-inter-
ference magnet in circuit therewith, a me-
chanical stop normally holding the armature
of sald magnet in its attracted position, and
means for releasing said armature antomati-
cally on the starting of the train, to allow
the armature freedom of action during a time
longer than the longest closure in any signal.

This specification signed and witnessed this
24th day of June, A. D. 1890.

JOHN J. RUDDICK.

Witnesses:

JOSEPH ROTHGERY,
M. G. NORTON.
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