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" To all whom it may concern:

Ioc

Be it known that I, ELLEN CUSHING, of the
city and county of San Francisco, State of
California, have invented an Improvement in
Alarm-Clocks; and I hereby declare the fol-
lowing to be a full, clear, and exact deserip-
tion of the same.

My invention relates to the class of alarm-
clocks; and my invention consists, in connec-
tion with the clock-work mechanism which
operates the hands and the alarm, of a rotat-
ing drum, wheel, ring, or band provided with

" removable or adjustable pins adapted to sue-
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cessively come in contact with a mechanism
by which the alarm is operated.

More particularly, my invention consistsin
a drum having an hourly period of rotation
and provided with holes or sockets arranged
in rows in horizontal and vertical planes, re-
movable pins fitted to these holes, a pivoted
standard, by the partial rotation of which the
alarm ‘is operated, a sliding sleeve on said
standard and carrying an arm with which the
pins of the rotating drum successively come
in contact, whereby the standard is partially
rotated, cams on the drum for hourly raising
the arm of the sleeve into position for the en-
gagement of the pins of each row,a means for
throwing the alarm out of action and bring-
ing it into operation again, and various de-

- tails of construction,all of which T shall here-

inafter fully describe. y
The object of my invention is to provide a
cloek which is capable of sounding a number
of successive alarms during any given period,
said alarms taking place at equal or ab unequal
or irregular intervals, as may be desired. It
is especially adapted for use in school-rooms,
where thg¢ hours are divided into stated pe-
riods for accomplishing certain work. These
periods are ordinarily defined by a hand-bell
operated by the teacher or by some monitor
appointed for this purpose. Thelimits of the
periods are therefore liable to be inaccurate;
but with my clock this difficulty is entirely
obviated, and the burden and responsibility
are removed from the authority having the
regulation. of the time. _
“Referring to the accompanying drawing for
a more complete explanation of my invention,

the figure is a perspective view of my alarm-
clock.

A is the base on which the clock rests.

B represents the ordinary mechanism of a
clock by which the hands are moved over the
time-dial. The various parts of this clock
mechanism need no detailed description, and
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I shall therefore refer only to the arbor b of -

the minute-hand, as it is from this arbor that
I derive motion for the operation of my drum,
which I shall presently describe.

C represents the mechanism of the alarm,
and as it is of the usual pattern T will deseribe
it no farther than to point out the gong ¢, the
vibrating. hammer ¢/, the oscillating shaft ¢,
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to which the hammer is secured, the toothed |

wheel ¢, which operates the shaft, the spring-
actuated main gear ¢!, having the notched disk
&, the gravity-pawl ¢, engaging the notched

"disk and. controlling the gear ¢!, and the os-

cillating shaft ¢, to which the gravify-pawl is
secured. ) -

I do not wish to confine myself to the ar-
rangement and location of the several parts of
the clock and alarm mechanism, as these may
be differently applied and connected, or their
equivalents may be used. My object is sim-
ply to employ any suitable clock and alarm
mechanisms in connection with which to use
the supplementary devices by which the ob-
jeet T have in view may be effected.

D is a drum, wheel, ring, or band, carried
by a spindle or shaft, d, mounted in suitable
brackets, &, and step ¢, and carrying on
its lower end a beveled pinion, @, which
meshes with a beveled pinion, ¥, on the ar-
bor bof the minute-hand of the clock,whereby
said drum makes a complete rotation in one
hour. The drum is perforated or provided
with holes or sockets E, in which are fitted
pinse. The sockets are preferably internally
threaded and the pins externally threaded, so
that the latter may be readily moved from one
hole or socket and placed in another.

Mounted or pivoted in a bracket, f, is a
standard, F, to one side of which is connected
an arm, f’, with which the pins ein the drum
D are adapted to come in contact, whereby
the standard is partially rotated on its axis.
A spring, /7, throws it back to position when
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relieved of the.pine. To the lower end of
the standard is secured an arm, /%, from which
projects an inclined plane or cam, f*

Secured to the oscillatingshaft ¢, which car-
ries the gravity-pawl ¢ of the alarm mechan-
ism, is an arm, ¢, the bent-end of which lies
directly over the cam f* and is adapted to be
raised by said cam. It will now be seen that
a8 the drum D rotates and one of its pinse
comes in. contact with the short armj’ the
standard I' will be partially turned, so that the
camf*, moving with it, will raise the arm ¢,
thereby partially rotating the shaft ¢ and
raising the gravity-pawl ¢%, so thab the main
gear will be released and the alarm sounded in
the ordinary manner. In order now to effect
this result at given intervals,equal or unequal,
doring the hour, T have but to arrange the
pinseat points around the drum D, which are
separated by spaces bearing to the circumfer-
enceof the drum a relation corresponding or
approximate to the relation which the given
intervals bear to the hour. Tor example, if
T wished te sound the alarm at intervals of

s fifteen minutes T would placethe pins ninety

degrees apart, and for nnequal intervals the
pins would be separated by spaces correspond-
ing.

For the purpose of providing for the alarm
at any minute of thehour I makeinany given
horizontal plane of the drum D sixty eqgui-
distant holes or sockets, I, which represent the
minutes, one hole passing a-given fixed point
each minute. Therefore, by using any re-
quired number of pinse, I can fit them to ths
holes at the proper distances, and thus effect
the operation of the alarm at intervals equal
oruneqnal. Ihaveconsidered thus far a sin-
gle hour only. . What would answer for one
hour would apply to the next, if the periods of
sounding the alarm were the same in each.
Thus if the hour, the quarter, the half, and the
three-quarters were the periods fixed in each
hour each would be but a repetition of the
preceding one, and therefore the same pins e
in asingle horizontal plane would answer; but
they could not serve the purpose if the pe-
riods were irregular—as, for example, if the
alarm was required at twenty minutes past
nine and at twenty-five minutes past ten—for
if pins were piaced in the same horizontal
plane corresponding tothe number of minutes,.
both twenty and twenty-five, the alarm would

. be operated at twenty minutes past nine,
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alsoat twenty-five minutes past,and attwenty
and again ab twenty-five minutes past ten.
Therefore, to provide for irregular periods
and different hours, I arrange the holes or
sockets I, asshown, inrowsin horizontal and
vertical planes. There aresixty holes in each
row in a horizontal plane, and there are as
many holes in each row in vertical planes as
there are hours during which I desire the
alarm to operate. :

If it were desirable to adapt it for the twenty-
four hours, there would be twenty-four holes
in each vertical row. I have here shown but
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twelve in each of said rows, as I intend that
the alarm shall remain inactive during the
night hours, unless specially set, which of
course can be easily accomplished, as they are
but a repitition of the day hours; but it is
obvious thatinthus providing separate rows of
pins for each hour I must also provide for the
proper and snccessive engagement of the pins
of the succeeding hours. This I effect as fol-
lows: Though T have heretofore described the
short arm f”, with which the pins ¢ come in
contact, as being connected with the standard
I, through whose partial rotation the alarm
is operated, it is not directly connected with
it, but is carried by a vertically adjustable or

up and down upon the standard T, but so
seated on said standard (as by a spline or
feather, or by both being square or angular in
cross-section) that they shall move together on
theircommon axis. 1Inthesleeve Gisaspring-
pawl, g, which engages notches f° in the stand-
ard F, said notches being on & level with the
horizontal rowsof pins ¢ of the drumn D. Thus
by moving the slecve G up to a noteh oppo-
site any givenrow of holesor pins in the drum
said pins will engage the arm f” and operate
the alarm, as before deseribed. This adjust-
ment of the sleeve is effected antomatically by
a vertical series of inclined planes or cams, ¢,
secured to the drum. One of these cams, as
it reaches the arms j”, passes under it, and lifts
it and the sleeve G up one notch higher, in
which position the arm f”,isadapted to be en-
gaged by the pins of the hour succeeding the
one whose pins had previously engaged it,
and all the other pins will pass free of it. It
will thus be seen that the location of the pins
in any given row may be in accordance with
the requirements of the case. - When the
sleeve G has reached the top of the standard
¥, the uppermost of the cams ¢ raises it high
enough to pass over a frip-lug, /% on said
standard, which forces the pawl g of thesleeve
from its engagement,and by momentarily hold-
ing it out free allows the sleeve to descend of
its own weight, which it does with a rush,and
by the speed it attains passes all the notches
of the standard and lands in its seat at the
base. As the hours of action are now past,
and it is desirable to let the alarm remain in-
active, it is provided that theseat of the sleeve
G shall be so low that its arm f’ shall not be
engaged by the pins of the first hour, nor shall
the cam ¢’ of said hour raise it to position;
but as the time for readjustment approaches it
is necessary that the sleeve shall be raised, to
permit the engagement of its arm f” by the
first cam ¢/, so that it can be further raised to
the first noteh of thestandard F, in position for
the engagement of the pins of the first hour.
This is effected as follows: Around the base of
the standard F, and pivoted in a suitable jour-
nal, is an annular track, H, upon which the
sleeve G rests when at its lower limit, a small
anti-friction roller, ¢, being let into the sleeve
for the track to travel under. At one point in
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its circumference the track H has an upwardly-
inclined' cam, %, the face of which is abrupt.
The height of this cam is sufficient to raise the

.sleeve G so that its arm f7 is’in position to be

engaged by the lowermost cam, ¢

The track H has a rack-flange, #/, with
twelve teeth. TUnder the drum D, at a point
a little in advance of the cams ¢, 1s a pin, A
which engages the rack-flange " and turns the
track H one tooth each hour, thus causing it
to make a complete rotation in twelve hours.
A spring-mounted roller-pawl, 7%, plays in the
rack-flange 2’ and governs it. This mechan-
jsm is so arranged that as the period of inac-
tion draws to a close the track is in position
to begin to raise the sleeve G on its cam 2,

and when said period has expired it hasraised

it to proper position, as heretofore described.

I do not confine myself wholly to the rela-
tive position of the parts I have described, as
the drum D may be located differently, and
thus cause a corresponding change in all the
parts. A suitable casing, which 1 have not
here shown, is provided for concealing the
mechanism, as in the case of other clocks.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— »

1. In an alarm-cloek, the rotating drum D,
having holes or sockets, and the removable
pins e, seated in said holes or sockets, in com-
bination with an alarm mechanism, a pivoted
standard or shaft, by the partial rotation of
which the alarm is operated, and an arm con-
nected with said standard, with which the pins
of the drum successively come in contact to
effect the partial votation of said standard, sub-
stantially as herein described.

2. In an alarm-clock, the rotating drum D,
having holes or sockets, and the removable
pins seated in said holes or sockets, in combi-
nation with the alarm mechanism C, having
arm ¢, by which it is operated, as described,
the pivoted standard F,having the arm f?, with
cam f* by which the arm ¢ is operated, and

- an arm connected with the standard and en-
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gaged successively by the pins of the rotating
drom, substantially as and for the purpose
herein described.,

3. In an alarm-clock, the rotating drum D,
provided with holes or sockets I, arranged in
rows in horizontal and vertical planes, as de-
seribed, and the removable pins e, seated in
said holes, in combination with an alarm mech-
anism,and a vertically-moving arm,¢®, through
which the alarm is operated by the contact
therewith -of the pins of the rotating drum,
substantially as herein described.

4. In an alarm-clock, the drum D, having
an hourly period of rotation and provided-

with holes or sockets B, arranged in rows in
horizontal and vertical planes, and the pins e,
seated in said holes, in combination with an
alarm mechanism, a vertically-movable arm,
¢, by the partial rotation of which the alarm

is operated, the vertical movement of said arm

being-hourly and through distances equal to

the spaces between the horizontal rows of
holes I, whereby the pins of said rows are
adapted successively to engage the arm, sub-
stantially as herein described.

5. In an alarm-clock, the drum D, having
an -hourly teriod of rotation and provided
with holes or sockets B, arranged in rows in
horizontal and vertical planes, and the pinse,
seated in said holes, in combination with an
alarm mechanism, a vertically-movable arm,
¢, by the partial votation of which the alarm
is operated, and the vertical series of cams ¢/,
carried by the drum, for hourly raising the
arm in position to be engaged successively by
the pins in each horizontal row of holes in the
drum, substantially as herein described.

6. In an alarm-clock, the drum D, having
anhourly period of rotation and provided with
holes or sockets E, arranged in rows in hori-
zontal and vertical planes, and pins ¢, seated
in said holes, in combination with an'alarm
mechanism, the pivoted spring-actuated stand-
ard T, by the partial rotation of which the
alarm is operated, the sleeve G, fitted and
adapted toslide on said standard, as described,
the arm f’; carried by the sleeve, and the ver-
tical series of cams ¢’ on the drum for engaging
and raising the arm f’ of said sleeve, so that
it may be successively engaged by the pins in
the holes of each horizontal row, substantially
as herein described. : .

7. In an alarm-clock, the drum D, having
an hourly period of rotation and provided with
holes or sockets B, arranged in rows in hori-
zontal and vertical planes, and pins e, seated
in said holes, in combination with an alarm
mechanism, C, the pivoted spring-actuated
standard ¥, by the partial rotation of which
the alarm is operated, said standard having
noteches f°, the sleeve G, fitted and adapted to
slide on the standard and having a spring-
pawl, g, for engaging the notches, the arm f7,
carried by the sleeve, and the vertical series of
cams ¢ on the drum, whereby the arm is raised
to be engaged by the pins in each horizontal
row of the drum, substantially as herein de-
scribed.

8. In an alarm-clock, the drum D, having
an hourly period of rotation and provided with
holes or sockets E, arranged in rows in hori-
zontal andvertical planes, and pins ¢, seated in
said holes, in combination with an alarm mech-
anism, C, the pivoted spring-actuated standard
F, by the partial rotation of which the alarm is
operated, said standard having notches f*, the
sleeve G, fitted and adapted to slide on the
standard and having a spring-pawl, g, for en-
gaging the notches f°, the arm f’, carried by

‘the sleeve, the vertical series of cams ¢ on the

drum for raising the arm and sleeve, and the
trip-lug f° on the top of the standard, whereby
the sleeve is disengaged at its upper limit and
allowed to drop, substantially as herein de-
seribed.

9. In an alarm-clock, the drum D, having
an hourly period of rotation and provided with
holes or sockets B, arranged in rows in hori.
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zontal and vertical planes, and the pins e, re-
movably or adjustably seated in said holes, in
combination with thealarm mechanism C, hav-
ing an arm, ¢, by which it is operated, the
pivoted spring-actuated notched standard T,
having an arm, f% and a cam, f* for engaging
the arm ¢ of the alarm mechanism, the sleeve
G, mounted and adapted to slide on the stand-
ard and having a pawl, g, for engaging said
standard, the arm f”, carried by the sleeve and
with which the pins of the drum engage, and
the vertical series of cams ¢ on the drum for

" raising the sleeve, whereby its arm is brought
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intoposition, substantially as herein deseribed.

10. In an alarm-clock, the rotating drum D,
having the pins ¢, as described, in combination
with the pivoted standard F, by which the
alarm is operated, the sliding sleeve G on said
standard, and the arm f’ on the sleeve, with
which the pins of the drum engage, the verti-
cal series of cams ¢ on the dram for raising

the sleeve into position, and the means for rais-

ing the sleeve to the engagement of saidseries
of cams, consisting of the track H, on which
the sleeve rests, having a cam, %, the toothed
or rack flange &’ of said track, and the pium A2
on the drum; whereby said track is rotated,
substantially as herein described.

11. In an alarm:-clock, the hand-operating
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mechanism B, having the minute-hand arbor
b, provided with a pinion, o', the spindle or
shaft d, having a pinion, &’ engaging pinion
V', the drum D on said shaft or spindle, having
the holes or sockets I, arranged in rows in
horizontal and vertical planes, and the remov-
able pins ¢ in said holes, in combination with
the alarm mechanism O, having arm ¢, the
pivoted spring-actuated notched standard F,
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having arm f* and cam f* for operating the

arm ¢ of the alarm mechanism, the sleeve G,
mounted and adapted to slide onthe standard
and having a pawl, ¢, for holding it in place,
the arm f’ on said sleeve,with which the pins
¢ of the drunm engage, the vertical series of
cams ¢ on the drum for lifting said arm and
sleeve, the rotating cam-track H, on which the
sleeve rests below, and the pin 2* on the drum
for operating the track, whereby the sleeve is
raised for the engagement of the cams ¢’ of the
drum, all arranged and adapted to operate
substantially as herein deseribed.

In witness whereof I Liave hereunto set my
hand.

ELLEN CUSHING.

Witnesses:
T. WALTER FOWLER,
W. H. PATTERSON.
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