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To all whom it may concermn:

Be it known that I, JacoB P. TIRRELL, of
Boston, in the county of Suffolk and State of
Massachusetts, have invented certain Im-
provements in Electric Signaling Apparatus,
of which the following is a specification.
~ 'This invention relates to that class of auto-
matic electric signals in which a cylinder 18
employed having holes for removable elec-
trodes corresponding in number to the min-
utes in twenty- four hours, and a traveling
electrode is employved which makes contact
with each electrodeof thecylinder at the min-
ute to which such electrode corresponds, suit-
able mechanism being employed to rotate the
cylinder and to move the traveling electrode
Each contact of the trav-

~ eling electrode closes a circuit through a gong
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or signal, so that signals can be given at any
minute or minutes during the day or night by
arranging the cylinder-electrodes according to
the desired schedule.

‘The invention has for its object to provide

 an apparatus of this class simpler in its con-
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struction and less liable to derangement than
any heretofore produced; and to this end it
consists in the improved mechanism which 1
will now proceed to describe and claim.

Of the accompanying drawings, forming a
part of this specification, IFigure 1 represents
a top plan view of my lmproved apparatus.
Fig. 2 represents a front elevation of thesame.
Fig. 3 represents a vertical offset section on
line z z. Fig. 4 represents an enlarged top
view of a portion of the apparatus. Iig. 5
represents a section on line y y, Fig. 4. Higs.
6 and 7 represent detall views.

The same letters of reference indicate the
same parts in all the figures.

In the drawings, ¢ represents a substantially
horizontal metal cylinder, journaled 1n stand-
ards b b, affixed to the supporting-base ¢, and
provided with forty-eight parallel longitudi-
nal rows of holes, d, each row being composed
of sixty holes (see Figs. 4 and 5) adapted to
receive electrodes or metal pinsa®. The c¢ylin-
der is rotated one step each hour, making one
twenty-fourth of a complete rotation at each
step, so that it makes a complete rotation In
twenty-four hours. This step-by-step rota-

tionis effected, preferably, by means of a train
of gearing, ¢, impelled by a weight or other

| suitable motor, and controlled either by an

electrically or a mechanically operated let-off,
as hereinafter deseribed, a snail - wheel or
cam, f, on one of the arbors of said train, and
a lever, ¢, pivoted at & to a fixed support, 2,
and pressed by a spring, j, against the cam f,
and provided with a pawl, k, bearing against
a ratchet, I, having twenty-four teeth, atfixed
tothearborofthecylinder «. The rate of move-
ment of the traineis suchthat the cam f makes

a complete rotation once in each hour, and In

so doing gradually depresses the lever g, and
releases the same at the close of the hour, the
lever being then forced upward by 1its spring

j,and causing the pawl kto rotate the cylinder

one step.

The let-off mechanism controlling the oper-
ation of the train ¢ is composed of a shaft, m,
parallel with the axis of the cylinder, to which
shaft a pinion, n, forming a part of said train
¢ is affixed, a wheel, o, af
site end of the shaftm and provided with two
laterally-projecting pins, ¢q g, (see IFig. 2,) at
opposite sides of its axis, a movable stop, p,
which normally stands in the path through
which said pins move when the shait m ro-
tates, so as to arrest each pin in succession
and stop the shaft, and an electro-magnet, 7,
the armature s of which is connected to said
stop p, so that when the electro magnet 1s
energized the attraction of the armature will

canse it to displace the stop p, and thus re-

lease the shaft m, the stop being restored to
its normal position by the retracting-spring
t of the armature when the armature is re-
leased, so that it is ready to arrest the other
pin ¢ when the shaft has made a half-rota-
tion. The electro-magnet is energized once
each minute by a suitable clock mechanism,
so that the train or motor e is allowed to act
once in each minute. Itis obvious, however,
that any other suitable mechanism—such asa
mechanically-operated escapement controlled
by a pendulum through a separate eclock-
train—may be employed to let oft and arrest
the motor at the desired periods without de-
parting from the spirit of my invention.

A suitable governor is provided whereby
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fixed to the oppo-
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the movement of the motor is regulated, sald =

oovernor consisting in the present instance of
a reservoir, ¥, containing oil, a shaft, v, hav-
ing arms or paddles arranged to rotate in said
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reservoir, and gearing w « ¥y, connecting said
shatt with the wheel o, which is made a gear-
wheel for this purpose; hence the rotation of
the shaft m rotates the paddle-shaft », and the
resistance of the oil to the rotation of the lat-
ter governs the rotation of the entire train.
My invention is not limited, however, to this
form of governor, as any other suitable device
may be employed.

The shatt m is provided with a double spi-

ral groove, m’, extending in one direction
from one end to the other and in the opposite
direction back to the starting-point, the con-
volutions of the two spirals intersecting, as
shown.

On the shaftm is mounted a yoke or frame,
«, adapted to move lengthwise of the shaft in
either direction, and provided with a pivoted
dog or shoe, ', (see Fig. 5,) which is adapted
to enter one of the spirals of the groove m’ and
conform to the inclination thercof, so that
when the shatt m rotates the engagement of
the shoe &' with the groove m’ will cause the
shaft to move the frame or yoke « in one di-
rectionl or the other, according to the direc-
tion of the position of the spiral groove with
which the shoe )’ is engaged.

Theyokeorframea is provided witha block,
¢, of insulating material, in which are four
metallic contact-points, @', projecting slightly
above the upper surface of the block. To the
block ¢ 18 pivoted an electrode, 7, one end of
whichisadapted to make contact,successively,
with such electrodes or arms «* as may be
placed in the longitudinal row of holes in the
cylinder at the time connecting with the elec-
trode f'. The contact of the electrode 7 with

-one of the cylinder-electrodes causes the for-
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mer to turn on its pivot and its rear end to
come in contact with one or both of the con-
tact-points d at the side toward which the
rear end of the electrode f is thus moved. A
spring, ¢, holds the electrode f” normally mid-
way between the contact-points & at one side
and the contact-points d’ at the opposite side,
as shown In Fig. 1. The length of the cylin-
der-electrode «* acting on the electrode 7’ de-
termines the extent of the swinging movement
imparted to the Iatter ; hence a cylinder-elec-
trode of a given length will move the elec-

‘trode f” far enough to cause it to make contact

with one point d', while a longer eylinder-elee-
trode will givethe electrode f” a longer swing-
ing movement, and cause it to make contact
with two points d’, one after the other. The
contact- points ¢ are electrically connected,
throngh a flexible wire or cable, 4/, and suit-
able fixed wires forming a continuation of the
flexible wire, with an electric gong, ¢/, or other
suitable alarm mechanism, in a manner well
understood, so that when the electrode 7’ is
I contact at the same moment with one of
the cylinder-electrodes and one of the points
d’ the circuit will be closed through the strik-
Ing mechanism of the gong, and a signal will
be given for each contact; hence when the
electrode is moved by contact with one of the

184

tonger cylinder - electrodes two signals are
given, while one of the shorter cyvlinder-elec-
trodes causes but one signal to be given. The
longer cylinder-electrodes are intended to
give a warning-signal consisting of two blows
on the gong at a given time—say one or two
minutes before the departure of a train—while
the shorter electrodes give one blow, which
constitutes the actual starting-signal.

1t 18 obvious that the number of contact-
points ¢’ may be increased, so that more than
two signals may be given by each swinging
movement of the pivoted electrode.

Iiach movement given to the yoke or car-
riage « by a semi-rotation of the shaft carries
the electrode f” from one hole ¢’ in the eylin-
der to the next in the same longitudinal row,
causing the electrode to make contact with
the cylinder-electrode in one hole and stop

just before 1t 18 moved by the electrode in the

next hole, (assuming both holes to be provided
with electrodes.) Whenthecarriage ¢’ reaches
the point at either end of the shaft m where the
direction of thespiral groove changes, theshoe
0" 1s turned by change in the direction of the
eroove, and enfters the opposite convolutions of
the spiral, so that the direction of movement of
the carriage 1s reversed, and the electrode 77 is

~moved step by step in the opposite direction

along the cylinder; but before the first back-
ward or reverse movement of the electrode £
takes place the lever g is released by the cam

/sy and causes the pawl L to rotate the eylinder

one step, thus bringing another longitudinal
row of holes, representing the next hour, into
coincidence with the electrode /. The same
operation takes place when the carriage «
reaches the opposite end of the shaft m. It
will be seen, therefore, that the electrode 77 is
moved back and forth along the eylinder, and
before each reversal of the movement of said
electrode the cylinder is partially rotated, so
as to bring a different row of holes into coin-
ciclence with the electrode f’ each hour for
twenty-foursuceessive hours. In practice the
first hole in each row corresponds to the six-
tieth minute of the hour represented by the
preceding row, so that in case a signal is to
be given at the sixtieth minute the cvlinder-
electrode for such signal will be placed in the
first hole, and the moving electrode f’ will
strike 16 on the commencement of the reverse
movement of the carriage. The adjacent ends
of the consecutive rows donot, therefore, cor-
respond, a vacant space being left at the Jast
end of each row, as shown in Figs. 1 and 4,
representing the fifty-ninth minute after the
electrode has passed the fifty - ninth - minute
hole, and during the next minute the cylinder
moves onc step, bringing the first hole in the
next row before the moving electrode just be-
fore the latter commences its reverse move-
ment,

As above stated, the cylinder is provided
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with forty-eight longitudinal rows of holes.

Twenty-four rows of holes are devoted to weel -
day use, and alternate with the other twenty-
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four rows, which are devoted to Sunday use.
Thus one row of holes corresponds to a glven
hour of any week-day, while the next row cor-
responds to the same hour of Sunday. Iach
step or partial rotation of the cylinder 1s equal
in length to twice the space between two rows
of hole§; consequently when the apparatus 1s
adjusted, as hereinafter described, for week-
day use the rows of holes for sunday use pass
by the electrode f’ without stopping, and when
the apparatus is adjusted for Sunday use the
rows of holes for week-day use pass the elec-
trode /" without stopping.

The means whereby theapparatusisadjusted
antomatically for Sunday use at midnight on

Saturday, and automatically readjusted for

week-day use at midnight on Sunday, consist
in the present instance of the devices described
as follows: |

" represents a ratchet-wheel having seven
teeth, attached to a drum or disk, 5/, having a
single projection, &'. (See Fig. 6.) Baid

ratehet and drum are adapted to rotate on an
arbor affixed to a support, I'. An arm, »/
affixed to the arbor of the cylinder « Stuhe&,
the ratchet ¢ and rotates it with its drum j’
the length of one tooth, or one-seventh of a
complete rotation, during every complete ro-
tatiou of the cylinder «.

o' represents a lever pivoted at p’ toa fixed
support, and pressed by a spring, ¢', against
the drum 5. "*’Lid lever 1s connected by a rod,
¥, with a rod, ¢, WhlGh 15 connected by ArmS
t" t" to a rock- 511%[13 ', journaled m bearings
v'v" on the base c. The carriage «’ is pmvu_l
ed with an arm, @', forked or slotted at its
lower end and engaged with the rod &', so that
the rod when moved laterally will turn the
carriage ¢’ on the shaft m/, and thus raise or

lower the ocuter end of the electrode f'—viz.,

the end adjacent to the cylinder. The de-
scribed rotation of the ratehet ¢ and drum ¥
one step in every twenty-iour hours causes
the cam or proiection &' on said drum to move
the lever o’ away from the disk, thus moving
the rod »' longitudinally and the rod s later-
ally, causing the latter, by 1ts engagement
with the arm %', to turn the carriage « on the
and thus depress the electrode f a
distance equal to the space between two adja-
cent rows of holes, thus causing the eiectrode
to coincide with a row of Sunday-holes. The
electrode // remains thus depressed for twenty-

four bours, 11111,11 the next partial rotation of
the 1atchet ¢ and dlbla. 4’y when the cam k' re-

cules from the lever ¢’, and allows the f-:prmcr
g to press said lever ag .:Lmst the disk 7/, and
thus turn the carriage « upwardly and raise
the electrode f7/, so that it will again coincide
with the week-day holes. The electrode /' re-

mains ab this elevation daring Six successive
rotations. of the c¢ylinder, and 1s again de-
pressed at the end of the sixth rotation.

The c¢ylinder may be suitably worked to in-
dicate the hour to which each row of holes
corresponds, and any desirable subdivisions
of the hours, to enable the electrodes to be set

F
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in acecordance with any desired schedule or

time-table.

I prefer to arrange a clock-movement, &', so
that it can be operated by the arbor w of the
motor e, said movement being of the common
construetion, and provided with a dial, ¥, and
hands 2’. The apparatus is thus adapted to
serve both as an automatic signal and as a
clock, the hands moving one step each minute,
as in an electric clock.

1t will be seen that the apparatus is simple
and effective, and 18 not likely to become de-
ranged.

I am aware that a mechanically-impelled
shatt having a double spiral groove has been
used in synchronic printing or writing tele-
oraph mechanism to impel a rider or point-
carrier alternately 1n opposite directions;
hence I do not claim, broadly, the combina-

tion of such shaitt with an electrode operated

thereby.

1 claim—

1. The combination of a cylmder adapted
to support electrodes, as described, a travel-
ing electrode adapted to make contact with
the electrodes on the cylinder, an electrie cir-
cuit including a signal, contact of the travei-
ing electrode with either of the eylinder-clec-
trodes, mechanism whereby the traveling elec-
trode 1s caused to travel step by step along
the cylinder alternately 1 opposite directions,
and is automatically reversed at each end of
its movement, and mechanism whereby the
cylinder 1s rotated one step at each reversal
of the movement of the traveling electrode,
whereby a different series of cylinder-elec-
trodes 1s presented to the traveling electrode
after each reversal of the movement of the
latter, as set forth.

2. The combination of a cylinder adapted
to support electrodes, as described, a travel-
ing electrode adapted to make contact with
the electrodes on the ¢ylinder, an electric cir-
cuit, including a signal operated by said con-
tact, a motor and a let-off mechanism, where-
by the traveling electrode 1s caused to travel
step by step along the cylinder alternately in
opposite directions, and the c¢ylinder is ro-
tated one step at each reversal of the move-
ment of the traveling electrode, as set forth.

3. The combination of a cylinder adapted
to sapport electrodes, as deseribed, a mechani-
cally-impelled shaft arranged parallel with the
cylinder and containing a double spiral
oroove, a carriage adapted to move on said
shaft and engaged with the groove thereof, an
electrode on said carriage adapted to make
contact with the cylinder-eleectrodes when
moved along the ¢ylinder by the rotation of
theshatt, contact-points on the carriage adapt-
ed to make contact with said electrode, and a
motor and let-off meehanism, substantially as
described, whereby said shaft is rotated step
by step and caused to move the traveling elec-
trode alternately 1n opposite directions along
the cylinder, as set forth.

4. The combination of the c¢ylinder having
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two sets of electrodes or electrode-holders ar-
ranged 1n alternating longitudinal rows, asde-
scribed, the traveling elecirode, mechanism
tor moving the electrode back and forth along
the cylinder and for rotating the eylinder at
each reversal of the movement of the traveling
electrode, and automatic mechanism wherely
the traveling electrode is caused to coincide
with the week-day set of eylinder-electrodes
during six successive days, and with the Sun-
day set on the next day, and is automatically
restored to its week-day position at the close
of Sunday, as set forth.

5. The combination of the eylinder having
two sets of electrode holders or holes arranged
in alternating parallel longitudinal rows, the
traveling electrode, mechanism for moving
the traveling electrode back and forth along
the cylinder and for rotating the eylinder at
each reversal of the rotation of the traveling
electroae, and mechanism wherceby the trav-
eling electrode is held in position daring six
successive days to coincide with eylinder-elee-
trodes of the week-day set, and i3 antomati-
cally moved at the end of the sixth day to
cause 1t to coincide with the electrodes of the
Sunday set, and automatically restored to ifs
former position at the close of Sunday, as set
forth.

6. The combination of the ¢ylinder having
two sets of electrodes or electrode-holders ar-
ranged in rowsextending longitudinally of tlie
cylinder, as described, the traveling electrode,
the carriage supporting said electrode, the
spirally-grooved shaft arranged parallel with
the cylinder, and adapted to move said car-
riage, the drum j’, having the projection %,
mechanism for moving said drum one step
cach day, and intermediate mechanism, sub-
stantially as deseribed, whereby the dram is
caused to control the position of the traveling

electrode during six successive days, and the

projection &’ is caused to control the position
of said electrode during the seventh day, as
set forti.

7. 'The combination, with the ¢ylinder hav-
ing electrodes or electrode - holders, as de-
scribed, of the slide or carriage having the
2ivoted eleetrode held normally ina given po-
sition, and adapted to be moved in either di-
rectlon from 1ts norinal position by contact
with the eylinder-electrodes, and one or more
contact-points at each side of the rear or inner
cnd of the clectrode, adapted to make contact
with the latter when 16 is moved from its nor-
mal position, sald contact-points having elee-
trical connections whereby a signal is given
wiien the pivoted electrode makes contact with
either of them, as seb forth.

8. The combination, with the ceylinder hav-
ing longer and shorier electrodes, of the slide or
carriage having the pivoted electrode held
normally 1n o given posittion, and adapted to
be turned on 1ts pivot from its normal posi-

ciectrodes a distance determined by the length
of the eylinder-clectrode, and two or more
contact-points at each side of the rear end of
the pivoted electrodes having electrical con-
nections, as described, said pivoted electrode
being adapted to make contaet with one of
snld contact-points when actuated by a shorter
cyhinder-electrode, and with more than one

when actuated by alonger eylinder-electrode,

as seb forth.
Intestimony whereof I have signed my name

to this specification, in the presence of two

subscriblng witnesses, this 1Sth day of Feb-
ruary, 1ood.
JACOB PP, TIRRELIL.
Witnesses:
U. I, BROWN,
JAMES H. ITMERSON.
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