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To all whonv i nvary concer:

be 1t known that I, GEORGE F. MILLIKEN,
a citizen of the United States, residing at Bos-
ton, 1n the county of Suiffolk and State of
W[assachusetts have invented certain new
and useful Impwvements in Kire-Alarm Sig-

nal-Boxes, of which the following is a speci-

fication.

In so-called ‘“non-interference” signal-

10 boxes as heretofore constructed it 1s in many
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cases possible thatan interfering-signal could
be sent provided a second box was pulled at
an instant when a box already in actfion was
closing the circuit, and to prevent this a num-
ber of devices have been designed in which,

whenever a box i1s pulled, there is a lapse of
time allowed before the train is started or be-
fore 1t comes into signaling condition, which
lapse of time 1s longer than the longest closed
period of any signal on the line and during
which 1t becomes disabled if another box is
in action. DBy this means it is rendered im-
possible for a second box to interfere with
one already in operation by chancing to start

1ts signal during a closed period of the first

signal.

My presentinvention is designed to accom-
plish this same result, but in a manner differ-
ent from anything which has been heretofore
proposed. I do not, as in other devices, re-
tard the starting of the box after the hook is
pulled, nor do I keep the box out of signaling
condition by means of a shunt-cireuit daring
a time longer than the longest closed period
of any signal on the line; but, on the con-
trary, my box is always in signaling condition
and the signal-wheel starts at the instant the
train is set in motion, but the spaces on the
signal-wheel are so arranged that the first
tooth on which the contact-springs normally
rest is of greater length than the others, and
in consequence when the box is pulled the
circuit 1s not opened by the signaling-wheel
until after a lapse of time longer than the
longest closed-circuit period of any signal,
and thereby full opportunity is afiorded for
the non-interference magnet to act and shut

the instrument out of circuit in case another
At the same time
the said long tooth is not permitted to cause,

box is already in action.

at any succeeding time during the sending of

the signal, an abnormally long closure of the |

| eircuit, since otherwise its effect in holding

the circuit closed at its own box during the
initial free armature period would be neutral-

ized by the abnormally long closure which a

similar tooth in a foreign box would produce
during the signal.

Refelrmﬂ* £o the accompanying drawmgs -

Figures 1, 2, and 3 show my apparatus, dia-

grammatically, in different positions taken

during its operation. Fig. 4 is a detall; and

Kig. 5 shows a form of swnal wheel whlch
may be employed, if necessary.

In the drawings, A is a signal-wheel driven
by a time- tmm of the usua,l construction,
which train is started by pulling the hook O,
which compresses spring B and moves sector
D into the position shown in Hig. 2. 'The
sector then recovers its original postition un-
der the stress of spring B, and in so doing ro-

tates the gear-train and the signal-wheel A a

definite number of ties.

K and F are two contact-springs resting on.
the signal-wheel in a well-known manner.

(x is the non-interference magnet, and H is
1ts armature, which is normally attracted by

the magnet, but when released by the mag-

net is retracted under the influence of its
spring and thereby closes a circuit between

the two contacts J and K by throwing spring

L into contact with them both.

N is a lever normally held up in the posi-
tion shown in Fig. 1 by a pin O on sector D.
On the outer end of lever N are two stops
adapted to engage with pins R and S on ar-
mature-lever H. The lever N is provided
with a downward projection T, which nor-
mally rests, as shown in Fig. 1, a short dis-
tance above pin V on wheel W of the gear-
train. When in this position, the lever N
engages with pin R on armature-lever Il and

holds thesameinits attracted position against

the poles of the magnet. The lever N also
carries a contact X, formed by a spring rest-

Ing on a contact- pomt the main-line circuit

passing through this contact.

1he parts nor mally are in the posmon
shown in Ifig.
from point 1, through contact X, springs E
and F, magnet G, to line 2. To start a box,
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1, the main-line circuit being
10>

the hook C is pulled and the sector forced

down in the position shown in Fig. 2.

The

first effect of this is to allow lever N to drop
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till projection T rests upon pin V, as shown
1 Fig. 2. This releases armature H, and
when the operator lets 2o of hook C the SeC-

- tor starts to refurn to 1ts normal position and

IO

give the required rotation to the gear-train

‘md signal-wheel.
3.]. &

Before, however the s1g-
1 be started the gear-wheel must rotate

& suificient distance to allow the broad tooth

Z to pass out from under springs E and F.
T'his is so timed as to occupy a pemod longer

- than the longest closure of any signal, while
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1first, and thee

at the same ti me pin V moves a suf 1(3191113 is-
tance to pass out from under projection T.
The action of the apparatus 1s then depend-

ent upon whether the lineis clear or not, and

the operation will be described under edch Of
these two eonditions.

IFirst. The line being free the circuit will
remaln closed and magnet G will retain its
armature in its attracted position. Thelever

N, after the passage of pin V from under

projection T, will drop a second step, as

‘shown in Fig. 3, and will lock armature II in
its attracted position, as indicated by the
The springs E

dotted lines in said figure.
and I will then drop off tooth Z and the sig-
nal will begin. It must be

1t would be objectionable to have the circuit
closed on the second round of the signal-

wheel a length of time corresponding to the
Jong tooth.

To prevent this, it is arranged
that pins V' on wheel W shall open contact
X 1n the main line just before the tooth Z
reaches the springs E and K on the second,
third, and fourth round, assuming that the
wheel 1s intended to rotate four times and
repeat the signal accordingly. DBy thismeans
the circuit i1s held open during most of the
time that the long tooth Z is passing under
springs Ik and If on every round except the
ect of the long tooth is there-
by the same as that of a short tooth, except
at starting. In this manner the signal will
be sent as usual, it simply being provided
that the first break shall not oceur 11111311 after
a definite lapse of time.

Second. Thelinebeing occupied by another
signalfroma foreign box the cireuit will be al-
ternately opened and closed, so that when the
lever N drops upon pin V and releases lever
I1 the latter will be retracted when the cir-
cuit 18 open, and, closing the circuit at J and
K, will throw the whole apparatus out of cir-
cult, including the magnet G. Under these
conditions the circuit may be traced as fol-
Iows: from point 1 to contacts J and KX and
to line at point 2, and in consequence no

signal will be sent, but the train will continue
to act, allowing projection T to fall Delow pin
V and thereby lock lever II in the position |

remembered,
however, that the long tooth Z is required
~only at the commencement of the signal, and.

| train ]L-LVIHG' 1138

shown by full lines in Fig. 3. Afterthe tram |
has run 1ts course the pin O on sector D will
lift lever N to its original position and there-
ature-lever H into its original
place against the poles of the magnet, so that
the apparatus 1S once more inits nor*nml con-

by force arm

dltl()ll
It will be observed that the pr Q]GthOIl T 18

of the form shown in Fig. 4, so that when the; : ;J:T:zf

operate the contact X.
I have shown contact X asoperated by pms

'V and V' on wheel VW, but it is apparent that

lever is in its lowest p031t1011 the pins Vand -
V' will pass over the projection and the latterf .

75

a corresponding contact may be operated by
projections attached to any moving part of
the apparatus and so placed as to open con- =

tact X for a portion of the time that tooth Z

8o ;:-:5

is under springs E and I on every roundex- .

G{%pt the first.

~in place of the contact X with means for"
‘opening-it at such times the signal-wheel can
be placed directly upon the shaft with wheel

W and of such size that it may repeat a given

signal the required number of times by one

revolution.

A wheel of this kind is shownin

Fig. 5. Aninspection of each figure willshow = .

that the teeth are soarranged that the swnal

7Z: 18 retained for the beﬂmnmﬁ

90
‘may be duplicated, except that the long tooth R

What I claim as new, and desire to Seeure_ R

b) Letters Patent, is—

1. The combination in a signal apparatus.
of a time-train, a non-inter feren(,e magnetin
the circuit, a signal-wheel driven by the said - .
first tooth longer than the - -
others, and adapted to make two Ol TOore ro-
tations to repeat the signal, and a contactin
the main line operated by the time-train at
times when the long tooth of the signal-wheel
18 under the contact-s_:,pmn gs on :2111 rotations

Suceeedmﬂ the first. o
. The combination in a signal appamtus

OF A time- -train, a signal- wheel driven thereby =

and adapted to move a certain distance be-

fore interrupting the circuit, a non-interfer- =~
ence magnet, a locking device for the arma-
110

ture of said magnet, adapted to release the
armature while the signal-wheel is moving

said certain distance, and at other times to
lock sald armature 11’1 either its attracted or
retracted -position, contact-springs resting .

213

normally on a long tooth of said wheel, and

means for suppressing the effect of sueh long

tooth on every repetition of the signals.

In witness whereof I have hereunto set my

hand this 28th day of November, 1891.

Witnesses:
EO0. R. BLODGETT,

K. M. BENTLEY.
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GEORGE T. MILLIKE_N__._ o
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