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To all whom it may concern:

Beit known that I, Epwix L. GrAUEL, a citi-
zen of the United States, residing at Ro chegter

in the county of Monroe, State of New. York |

5 haveinvented certain new and useful Improve-
ments 1n Make-and-Break Signaling Appara-
tus; and I hereby declare the following to be a
full, clear, and exact description of the same,
reterence bem o had tothe accompanymﬁ* draw-

10 1ngs, 1N whlchw
qure 1 is a plan view of the apparatus., the
parts being in the relative positions they oc-
cupy when the mechanism is not in operation.
Fig.21savertical central section taken through
15 the upper or driving axle of the device and
looking in the direction of the arrow, Fig. 1,
the upper interior axle and the lower axle and
its pinion being in side elevation. Fig. 3 is
a sectlon on the line 3 3, Fig. 1, lookmﬂ' to-
20~ ward the operating crank or handle Fw 4

1s an end elevation of the device, the electric

brush belng in contact with the dead or insu-
lated segment of the commutator. Fig. 5. 1s
a view similar to Fig. 4, the electric brush
25 being on the live or metal seoment of the com-
mutator. Kig. 6 1s a perspective view of the
driving-clutech, the spring omitted: Fig. 7 is
a perspective view of the upper hollow axle
with driving-gear attached. Fig. 8 is a per-
30 spective view of the plug-projecting axle.
Fig. 9 1s a perspective view of the spring-con-
tact projecting insulated plug. Figs. 6, 7, 8,
ancd 9 are positioned to show the relative ar-
rangement of the parts thus illustrated. Fig.
35 10 1s a plan view of the insulated plug and a
portion of the plug-projecting axle in the po-
tion they occupy when the spring-contact con-
tacts with the hollow axle and the circuit is
completed through the frame of the machine.
40 Fig. 11 1s a plan view of the insulated plug
ancd a portion of the plug-projecting axle,
showing the position they occupy when the
contact between the spring-contact and hol-
low axle 1s broken and the circuit through the
45 frame 1S open. -
Like symbols refer to like parts wherever
they ocecur.
My invention relates to the construction of

make-and-break signaling apparatus for call-
ing upon the relays of telegraph-lines when
1t 1s desired to annunciate a rapid, steady, and
extended signal which shall be unmistakable

in its character, such device being perma-

nently 1n series with the line-wire and adapted
when actuated to make and break the circuit
of such line-wire and to automatically close
such circuit when the apparatus 1s not in op-
eration. |

To this end the main feature of my inven-
tion embraces In combination a spring-contact
member, a spring-contact projecting core or
insulated plug adapted to be projected longi-
tudinally by the rotation of a driving-axle, a

brush mounted upon said spring-contact mem-.
“ber, and a commutator having insulated and

uninsulated sections or segments rotatable si-
multaneously with the driving-axle whereby
when the mechanism is oper ated a regular and
well-defined intermittent signal will be an-
nounced upon the relays of the line-wire with
with which the device is in series.

There are other minor features of invention,
all as will hereinafter more fully appear.

I will now proceed to deseribe my invention
more fully, so that others skilled in the art to
which 1t appertains may apply the same.

- In the drawings, A is a metallic frame, in
the upper _portlon of which is Journ&led aQ
hollow axle B, said axle having a transverse
peripheral slot 1” and a longitudinal periph-
eral slot 2°. Secured to the hollow axle B by
a spline 3" or in other suitable manner is a
driving gear-wheel C, said gear-wheel C hav-
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ing opemnﬂ‘s 1°, into Wthh project lugs or -

stops 19, which are integral with the. drwmo‘
clutch- cap D and which when the crank E is
rotated engage the walls of the openings 1° to
positively drive the gear-wheel C and the pin-
ion meshing therewith. Within the pocket
H, between the members D and C, is a spring
F, said spring being secured at one end to the
driving gear-wheel C, as at2°, and at the other

end to the clutch-cap D, as at 2%, said spring

being adapted to be putunder strain by the rel-
ative movement of the clutch-cap D and gear-

wheel C, which occurs at the initial movement
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of the crank E, the relative movements of the
parts D and C causing a corresponding rel-

ative rotation of the hollow axle B and itsin-

terior core-projecting axle (5, which latter re-
volves with the crank E and clutch-cap D.
Secured to the hollow axle B by a set-screw
1¥ or in other suitable manner is a collar K,
against which and the inner side of the side
frame A bears a spring L, said spring by its
frictional bearing between the frame and the
collar K creating sufficient resistance to allow
the spring ¥ to be put under strain. The core
or plug projecting axle (= is provided with a
dowel or guide-lug 1%, which projects into the
peripheral slot 1° of the axle B, and said slot
prevents any longitudinal motion of the axie
G. The end of the axle ( which terminates
within the hollow axle B is provided with
a double-inclined groove 2%, into which fits
the correspondingly reversely inclined end 1°
of the insulated core or plug P, said plug P

 being also provided with a dowel or guide-lug
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9*, which projects into the longitudinal periph-
eral slot 2” of the hollow axle B and which per-
mits the relative longitudinal movement of
said plug P and hollow axle B.

Meshing with driving gear-wheel C is a pin-
ion Q, which is secured to the axle R, said
axle R being journaled in the frame A and
having at its opposite end the commutator S,
which latter is composed of alternate segments
1* 9%, the former being metallic and connected
to the axle R by the screw 3° and the latter
being of insulating material.

T is an electric brush which is mounted

upon the spring-contact member V and which
bears upon the periphery of the commutator
S: but said brush may be mounted in any
other manner, provided it be insulated from
the frame A and electrically connected with
the spring-contact member V.
- Mounted upon the frame A and insulated
therefrom by an insulating member W is a
spring - contact member V, which when the
mechanism is not in operation contacts the
outer end of the hollow axle B, thus electric-
ally connecting said spring-contact member V
with the frame A, (see Fig. 1,) but which
when the mechanism is in operation is forced
out of contact with the end of said axle B by
the projection of theinsulated coreor plug P,
thus opening the circuit through the spring-
contact member V and frame A.

X and Y are portions of the line-wire of
the circuit the energy of which 1t is desired
to influence by the operation of the device,
said wires X and Y being respectively con-
nected to the spring-contact member V, as at
1* and to the frame A, as at 1°. |

For the purpose of lubricating the bear-
ings of hollow axle B oil-ports & 6 are pro-
vided, and dust-guards ¢ « for the several
journals may be also provided, if desired.

The construction of the device being sub-
stantially as herein pointed out, its operation
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will be as follows: When the device 1s not in

operation, it will readily be seen that the cir-

cuit from X to Y 1s always closed through

spring-contact member V, hollow axle B, and

thence through frame A, in which said hol-
low axle B is journaled to the binding-post

1%, and thence to Y. Upon actuating the op-

erating-crank or handle E of the device the
clutch-cap D and interior core or insulated-
plug projecting axle first rotate relative to
the driving gear-wheel C and hollow axle B,
the latter members being held against rotating
by the frictional contactot the spring L. upon
the collar K and frame A, and this relative
rotation of the parts before mentioned con-
tinues, thus putting the spring ¥ under strain
until the lugs or stops 1¢ of the clutch-cap
D engage the walls of the openings 1° of the
driving gear-wheel C, when clutch -cap D,
oear-wheel C, and axles B and G revolve in
unison. The relative rotation of the parts
above referred to causes the incline 2% of the
plug or core projecting axle ( to act upon
the reversely-inclined end 1° of the insulated
core or plug P, thus projecting said core or
plug longitudinally of the hollow axle B, in
which direction relative to said axle Bit may
only move on account of the dowel or guide-
pin 2° and longitudinal peripheral slot 2°
with the result that the spring-contact mem-
ber V is unseated from the end of the hollow
axle B and the circuit which was normally
closed through such spring-contact member,
thence through the hollow axle B, and frame A
is broken at this point and remains open during
the continued operation of the device and until
power ceases to be applied to the operating-
crank E, when the energy stored 1n the spring
F by the initial relative rotation of the clutch-
cap D, gear-wheel C, and their respective
axles G and B causes a relative rotation of the

same parts, but in a reverse direction, thus

permitting the spring-contact member V to
return the insulated core or plug P to its in-
operative position and thereby automatically
close the circuit through such spring-contact
member V, hollowaxle B, and frame A. The
insulated core or plug P having been pro-
jected as above described and the spring-cap
D and driving gear-wheel C being driven 1n
unison by the continued application of power
to the operative crank or handle K, it will be
seen that the commutator S is caused to re-
volve through the agency of pinion QQ, which
meshes with driving gear-wheel C and axle R,
whereby the insulated and uninsulated seg-
ments of the commutator S are alternately
brought into contact with the brush T, and
the circuit from X to Y 1s eilther open, as
when the brush is upon the insulated or dead
segment 2°, or closed, as when the brush 1s
upon the uninsulated or live segment 1% 1n
which latter case the circuit is closed from X
toY through the lower portion of the spring-
contact member V, brush T, uninsulated com-
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mutator - segment 1°, screw 3% commutator-
axle R, and ] frame A to bmdmo—pOSU 17, and
thence to Y. A well-defined, rapid, and ex-
tended signal may thus be announced upon
any mstruments 1n the circuit with which this
device is placed in series which would be in-
fluenced by intermittentiy interrupting the
energy of such circuit.

Ha,vma* thus deseribed my invention, what
I claim, and desire to secure by Lettels Pat-
ent, 1s—

1. Tna mechanism of the character indicated.
the combination with a frame, of a hollow axle
journaled therein, a spring- contact member
arranged to engage said hollow axle when the
latter is at rest, and means for insulating said
spring-contact membel and hollow axle from
each other when the mechanism is in oper-
ation, substantially as and for the purposes
specified.

2. Inamechanism of the character indicated,
the combination with a frame, of a hollow axle
journaled therein, a COI‘e-pI‘OJeCtH]U' axle with-
in said hollow aﬁ:le an insulated core contact-
ing sald core- pro;ectmo‘ axleand located with-
1n smd hollow axle, and means for causing a
relative rotation of the hollow axle and core-
projecting axle whereby the insulated core
1s projected longitudinally with respect to said
hollow axle, substantially as and for the pur-
poses specl fed.

3. In amechanism of the characterindicated,
the combination with a frame, of ahollow axle
jour naled therein, a core-proj ectmcr axle with-
in sald hollow axle salc core-pro;lectmﬂ' axle
having a double-inclined groove in one end,
an 1nsulated core having a reversely—mclmed
end contacting the double- inclined end of the
core-projecting axle said insulated core located
within said hollow axle. and means for caus-
ing a relative rotation of the insulated core
and the core-projecting axle whereby the in-
clined end of said core-projecting axle acts
upon the reversely-inclined end of the insu-
lated core to cause a relative longitudinal
movement of said core and the hollow axle,
substantially asand for the purposes speci ed.

4. Tnamechanism of the character inclicated,
the combination with a frame, of a hollow axle
journaled therein, an insulated core within said
hollow axle, a core-projecting axle also within
sald hollow atle a gear-wheel secured to said
hollow axle, a clutel n-cap secured to said core-
projecting a;xle and means for causing a rela-
tive rotation of sald hollow axle and its gear-
wheel and the core - projecting axle and 1ts
clutch-cap whereby the said insulated core is
projected longitudinally with respect to said
hollow axle, substantlally as and for the pur-
poses speci ed

5. Inamechanism of the character incicated,
the combmatlon with a frame, of a hollow axle
journaled therein said hollow axle having a

3

gear-wheel secured to one end, of a core-pro-
jecting axle located within said hollow axle
said core-projecting axle having a clutch-cap

05

secured to one end, means for causing arela-

tive rotation of t:le hollow axle and core-pro-
jecting axle, and a spring secured to the gear-

wheel and to the clutch-cap whereby said hol-

low axle and said core-projecting axle are rela-
tively rotated in reverse direction, substan-
tially as and for the purposes specified.

- 6. Inamechanism of the character indicated.

the combination with a frame, of a hollow azle

journaled therein said hollow axle having a
longitudinal peripheral slot and a transverse
peripheral slot, an insulated core located with-
in said hollow axle and provided with a guide-
lug which engages the longitudinal per 1pheral

slot of said hollow axle, a core-projecting axle

located within said hollow axle and having a
gulde-lug which engages the transverse pe-
rlphe}: al slot of said hollow axle, and means

for causing a relative rotation of said hollow

axle and said core-projecting axle whereby
sald 1nsulated core is projected longitudinally

of said hollow axle, substantially as and for

the purposes spemﬁed
7. Inamechanism of the character indicated,

the combination -with a frame, of an axle-

journaled therein, a sprmﬁ'-contact member
insulated from s-'ud frame and arranged to en-
gage sald axle when the latter is at rest, a
commutator - brush mounted on said spring-
contact member and contacting a commutator,
a commutator having altern&te segments 1n-
sulated and uninsulated with respect to said
frame, and means for insulating said spring-
contact member and axle from each other and
simultaneously rotating said commutator in
contact with said br ush substantially as and
for the purposes SpBClﬁed |
8. Inamechanism of the character indicated,

the combination with a frame, of a spring-con-
tact member arranged to clos*e the circuit

through said irame when the mechanism is

not in operation and to be insulated from said
trame when the mechanism is in operation, of
a commutator-brush electrically connected to
said spring-contact member and insulated from
said frame said brush contacting the periphery
of commutator,a commutator havmcr segments
alternately msulated and uninsulated Wlth re-
spect to said frame, and means for rotating

salcd commutator when the spring - contact

member 1s insulated from said frame, sub-

stantially as and for the purposes Spemﬁed
In testimony whereof I affix my signature,in

presence of two W1tnesses this 13th day of

March, 1903.

EDWIN L. GRAUEL.

Witnesses:
G. K. MILLIGAN,
GERALD E. MERCHANT.
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