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UNITED STATES PATENT OFFICE.

TO HARVEY 1.

JOHN W. NUNAMAKER, OF CHICAGO, ILLINOIS,
HOPKINS, OF SAME PLACE.

ASBIG\TOR OF ONF FOURTH

ALARM FOR WATCHES.

SPECIFIGATION folmmg part of Letters Patent No. 492,611, dated Feblua,ry 28, 18E3.

Applwmtwn filed I fmmry 26 y 1892, WBerial No, 419,282,

(No model.)

do all whom it maz J CONCETTL:

bor, d’, mounted in the back plate, and a

Be it known that I, JOEN W. NUNAMAKER, | bmcket A’, fastened to the upper side of the

~a citizen of the Umt(,d States, residing at Ohl-
cago, in the county of Cook and State of I1li-
nois, have invented certain new and useful
Impmvements in Alarms for Watches, which
are fully set forth in the following specifica-

~ tlon, reference being had to the ::‘Lccompan“

o

ing dmwmﬁs, in Whlch——-
Fl“‘ﬂle L representsa plan view of {he worlks

of a wateh embodying my invention looking

~ down upon the front plate; I'ig. 2, a cross-

section of the same, taken on the line 2—2, of
Tig. 1; Fig. 8, a detail bottom plan of the sa,me,
pmtly bmken away; Fig. 4, a detall section,
taken on the line 4—4, of I‘w 3; Fig. 5, a de-

- tail section, taken on the broken line 5-— —35, of

12_0

30

Fig. 1; Fig.- 6, a detail section, taken on the
broken line 6—6, of Fig.1; and Kig. 7, a side
elevation of the cﬂ.;um Lammel level de-
tached. |

‘My invention relates to alarm mechanism
for application to watches and consists in cer-
tain devices, for actuating the alarm by the
main-spring, and setting, starting and throw-
ing off the same as m may be requued |

1 will now deseribe in detail the constrac-
tion and operation of the mechanism of a

‘wateh in which I have practically embodied

my invention in one way and will then point

~out more definitely in claims the particular
improvements which 1 believe to be new and

“wish to secure by Letters Patent.
It 1s not neeescssmy for the compr ehension
of my invention to show and describe all the

~ parts and mechanism of a complete watch;

“henee I have shown in the drawings and shall

. describe only so much of a WELtC]l as will en-

able others to understand this invention.
~In the drawings, A represents the ordinary

o baclz-plate and, B, the like front plate of a
. wateh movement.

The drum or barrel, C, of

~the main-spring is also of any ordinary con-

45

struction and is provided with the usual driv-
ing-gear, ¢, and the ratchet or winding-gear,

~¢’. Just above the front plate and about
- midway between the center and outer edge
of the latter, there is arranged on one side of
“the movement a toothed or esoapement wheel,
50 D, which is provided with regular radial es-
apement -teeth, d, a,nd is fixed upon the ar-

I

front plate - This arbor d’ also earries at its
lower end, a gear-pinion, d*, and the arrange-
ment of the arbor is such that the ratchet-
gear, ¢’ engages with this pinion. An alarm
or hammer-lever, K, is fixed on an arbor, ¢,
also mounted in the back plate and bracket
A’, This lever K is substantially right an-
gled, or of bell-crank form and the atmch-
ment to its arbor is made in the short arm
thereof. This short arm of the lever is pro-
vided with pallets, ¢/, and the arbor of the
lever is mounted in position, so that the teeth
of the escapement-wheel C will engage with
one or the otherof the said pallets according
to the position of the lever. The pallets are
raised somewhat above the planeof the lever
and are arranged one at the outer extremity
of the short arm thereof, and the other at the
inner end of the same, or angle between the
two arms.

The lever K 1s fixed on its arbor,so that ifs
main body or long arm wiil be in the plane
of the front plate and the latter is cut out at
one side to provide an opening, b, within
which the lever is arranged and which is suf-
ficiently wide to permit its required vibra-
tions. At the outer end of the long arm of
the lever there is fixed a small hammer, €2
Obviously when left free to the action of the
maln -spring the arbor of the escapement-
wheel D will be constantly rotated, thereby
rotating the escapement-wheel which will op-
erate to vibrate the alarm lever and, the ham-
mer on the outer end of the latter striking
against the edges of the top plate in theopen-
ing in which it vibrates, will sound an alarm.
This operation is obtained by the re-action of
the main-spring upon the ratchet or winding-
wheel ¢" and for this purpose the latter is left
without the usual dog or pawl by which it is
held from back movement when the main-
spring is wound up. But, of course, there
must be a stop of some kind to hold this wheel
from such backward movement and this de-
vice I provide in the trip stop of the alarm
itself, which 1 will now desecribe. A short
stop-lever, I, 18 pivoted to the front plate near
the cuter edﬂ'e thereof and extends thence
inward over the alarm lever. The pivot-pin,
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7, of this lever may be a small screw, /’, so
that this device can be removed at pleasure.
The outer end, /*, of the stop lever projects
out beyond the pivot through a notch or slot,
L', in the edge flange of the front plate be-
yond which 1t projects slightly, as seen in IFig.
1, so as to provide for moving the lever by
hand from the outside of the plate. The alarn
lever K is provided with two stop luags, €% on
the upper faceof thelongarm thereof. These
stop lugs are set a little distance apart. The
stop lever I passes over the open space be-
tween these two lugs on the alarm lever and
at a point just insideof thelatteris provided
with a lug or shoulder, f°, projecting down-

ward and outward on each side of the lever,

as seen 1n I'1g. 1 of the drawings, and extend-
ing down far enough to engage with one or
the other of the stop lugs, as seen in IFigs. 1
and 6. The stop lever extends inward be-
yond this point to a wheel on the main arbor,
which 1s provided with a tooth for tripping
this lever at the required point, as will be
presently described, this end, /4, of the lever
being, preferably, beveled, and this stop lever
18, therefore, the trip lever for the alarm.
Now when the stop lever is brought into en-
gagement with one of the stop lugs on the
alarm lever, as seen in Ifig. 1, obviously the
alarm lever cannot vibrate and, being thus
held 1n a state of rest, it will act as a stop to
the escapement-wheel and through the latter,
also as a stop to the winding-gear ¢/, thus
taking the place and performing the office to
this extent of theratchet usually supplied for
this Iatter gear.

In order to provide for the ordinary wind-
ing up of the main-spring without operating
the alarm lever, the lower end of the arbor ’
of the eseapement-wheel is set in a slot, ?, as
seen 1n Fig. 8, and a spring, D', is provided
which normally holds the said arbor up to the
immner end of said slot in nosition for the en-
cagement of the pinion thereon with the wind-
ing-gear. Theslotisinelined backward some-
what 1n the direction of the movement of the
sald gear i winding, so that when it is ro-
tated for this purpose the lower end of the
arbor will be moved outward in the slot, the
spring yielding for this purpose, and so throw
the pinion out of engagement with the gear.
The spring D’ is fastened at one end to the
back plate, while the other is left free, but is
bent so as to engage with the end of the ar-
bor, as seen 1n Ifig. 3. The driving-gearcen-
gages, as usual, with the main pinion, &, on
Lthe main arbor, ¢, and above the front plate
is the pinion, ¢/, sleeved on the upper end of
this arbor and f{ixed thereto, which, through
anordinary train, drives the hour-hand wheel,
11, which is Ioosely sleeved on the sleeve of
ihe pinion ¢’ by means of atubularorsleeve-
hub, i, as seen in If'ig, 2,

Just above the hour-wheelisthealarm trip-
agear, I, which 1s sleeved on the hub of the
hour - wheel by means of a tubular hub or

sufficierit to move the trip wheel with the
hour-wheel, the same as the latter is moved
through itssleeve mounting. Thistrip wheel
18 provided with gear teeth, ¢/, at its outer
edge, one of which, 2%, is extended outward,
so as to be somewhat longer than the others.
1he inner end of the trip lever If is in the
plane of this trip-gear I and extends inward
almost to the line of travel of the short teeth,
so that, obviously 1t will stand in the path of
the loug tooth *. Thisisthe normal position
of these devices when the trip lever is just
engaged with the inner stop lug onthealarm
lever, as seen in IYig. 1. Now as in the ordi-
nary operation of the movement the trip gear
I is rotated in the direction of the arrow
marked 1 in Iig. 1, it is evident that when
the long tooth 72* is brought into contact with
the Inner end of the trip lever it will vibratoe
the latter, so as toreleaseit from engagement
with the stop lug on the alarm lever, which,
obviously, also releases the winding-gear and
the movement of the latter, under the action
of the main-spring, revolves the escapement-
wheel and sets the alarm leverinto vibration,
as already explained.

Unless stopped by some device the alarm
would run after being set in motion until the
main-spring is run down. Of course this
would not be desirable and hence I provide
an automatic stop, as follows: The winding-
gear ¢’ 1s provided at a certain point with a
dead space or blind tooth, ¢* which is formed
by Joining two or more of the regular gear-
teeth, or in other words, omitting to cut two
or more adjoining gear teeth. The winding-
gear 1s mounted upon its shaft and the main
spring is construeted in such relation thereto
that when the main-spring is wound up this
blind tooth stands just beyond the engage-
ment of the gear-wheel with the escapement
pinion in the direction in which the former
1s to move, as seen in Fig. 3. Now when the
alarm is tripped and the winding-gear re-
leased, it 1s obvious that the latter can malke
only about a single revolution before it is
stopped, for when the blind tooth ¢*is brought
around to the point of engagement with the
escapement pinion, it is evident that such
engagement cannot talke place, and so the
further revolution of the winding-gear is pre-
vented, which, of course, stops the alarm; the
regular stop devices may besubsequently ad-
justed by the holderat pleasure; but the stop
lever is elastie, so that on winding, as the
first impulse will be to throw back the alarm
tever, the stop arm will spring into place and
engage with the stop lever without opening
the case.

It 1s, of course, desirable not only to stop
the alarm mechanism by the trip device, but
also to provide for the adjustment of the lat-

| ter, so that, in this position, it will be out of

the path of the trip tooth and the alarm can-
not, therefore, be set in motion, solong as the
devices remain in thisadjustment. This re-

sleeve, ¢, the friction between the two being | sult is effected, as follows: The ordinary op-
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~ erative position of the lever I, to work both | ion I? are engaged by the teeth of the pinion

~as a stop and a trip lever, is shown in full
lines in Kig. 1, but thislever may be vibrated

. to the right still farther, as seen in dotted

lines in said figure, in which position it is
out of the path of the trip-tooth? but still in
~engagement with the hammer lever, so as to
. lock the latter out of operation; obviously in
this position the watch will 11111 indefinitely
‘without operating the alarm. So too thestop

lever may be swung over in the other direc-

~ tion to engage with the outer stop lug, as also

| .___seen n dotted lines in Fig. 1, in Wthh posi-
- tion it locks the alarm mechamsm as already
5 deseribed, and at the same time 1s out of the

- path of the trip-tooth; eitherone of these ad-
justments may be the ordinary position of

the stop lever, and whenever it is desired to

gset the alarm 1t will be necessary only to move

the stop lever into its central position, as in-

dicated by the full lines in Fig. 1. |

T will now describe the means for Sbttll]“
the alarm which is effected through demces

- that are also employed in stem w mdmw The

wateh is pmvlded with a usual peudant ar-.

bor, J, but the inner end of thls arbor is cut
-_down to form a kind of stem, 7, which extends
- inward underneath the front plate.
~stem is of angular form, preferably rectangu-

.L,u, as seen in Fig. 2, and has mounted loosely"

upon i, a pinion, K which is provided with

an exten&;mn hub, 7{,, projecting outward and

fitted in a pendant bearing, 07, on the front
~plate, as seen in Fig. 4. This :ELlSD makes the
bearing for the penda,nt arbor, but the stem

- of the lattel 1s free to move baek and forth
in its pinion and is sufficiently long to per-

- mit this sliding movement. A short depend-
ing lug, U3, (hops from the flont plate justin-
_Slde of the pinion and serves to keep the lat-

- ter in place, being perforated with an open-

ing sufficiently lm e to accommodate the an-
gularstemand per mit it torevolvefreely there-
in. The innerend of the penda,nt arbor stem
is beveled on all sides, as seen in Fig. 2; and
- Justwithin the path of t]ns sliding sbem th_ele

: is mounted an upright arbor, L the upper
- end,

l, of which is so.newhat ‘enlar ged and
~ passes up through a bearing in the fr 0111 plate

~in which it it is “Free to slide ver tlcally The |
~ lower end of the arborismounted in the back

plate and is of sufficient length to permit this
‘sliding movement.
beveled end of the stem, the arbor is beveled
downward, so as to pr esent a conical sectlon,
I, A gear-pinion, [, is mounted loosely on

the upper end of the mbor L above the front

plate and just below this pinion the inner

end of a spring, M, is also secured to thesame,

the outer end of which isfastened to the edge
of the front plate, as seen in Fig. 1, thm
- spring acting normally to hold the mbor down
‘In the pOS_ition seen in Iig. 4. .
is also provided with a second gear pinion, 22,
tastened to its lower end Just above the bELGL
plﬂ;t@

q}lown in 1410' 4, the teeth of tho uppeI pm O

This

Immedlately opposite the

~T'he arbor I,

‘When the arbor is in the p051t1011.

K on the pendant arbor stem, but the dis-
tance between the gear pinions 7, I° is such

that the teeth of the latter are then down out
of engagement with the said pinion K. Just

within the upper pinion /° there is an idle pin-

1on, N, which is mounted on the front plate
by means of astud JOIH nal- pm 7.
| Ing aperture of this pmmn is eut out; so as to
form acentral opening, n/, conmdembly larger
than the journal-pin, thus providing for Tat-

The bear-

eral movement of the former upon the latter.

A gear-pinion, O, is also mounted by a stud
pin, o, on the upper side of the top plate and
1s arranged to engage with the alarm trip

wheel 1. The idler Nis between the pinions
> and O, but its journal is not in line with the

.';jomnalﬁ of these two, but stands somewhat

inside thereof, as seen in Fig. 1. Now in its

lower ad,]ustment as seen 1n Iig. 4, the pin-
ion [* is always in engagement with ‘the idler
N and the latter bemn* free to move laterally
on its journal will be thrown to one side or the

other by the action of the pinion /* aceording
to the direction in which it is turned. When
the pendant arbor is turned, so as to rotate
the pinion * in the direction indicated by the
arrow 1n I'ig. 1, the first effect will be tothrow
the idler N outwmd on its journal, which
movement, will bring it into engagement with
the pinion O, if such eno*awement does not al-
Ieady exist. The further rotation of the pin-
ion /* in this direction will obviously rotate
the pinion O and through it the trip gear in

the direction indicated by the arrow marked

in Ifig. 1, whereby the latter may be ad-

.Justed to set the tri ip tooth ¢* in the required

position to make contact with the trip lever
at any desired pointof time. If the pendant
arbor 1s turned, so as to rotate the pinion /2
in a direction 0pp051te to that indicated by

the arrow on Iig. 1, the effect will be to move

the idler N out of engagement with the pin-
1on O, s0 that its rotation in this direction will
not disturb the alarm mechanism. This
movement will, however, bring the idler N
into engag Tement with one of the train-gear,
P, by means of which the hands are set; but

_thm hand-setting mechanism eonstltutes no

part of my plGS(}ﬂt invention, except in con-
nection with the alarin meeha,nism. The lower
pinion £ on the arbor L engages with the
winding gear ¢’, but as the pinion /? is loose
on the arbor the rotation of the latter for set-
ting purposes, as described above, does not

affect the lower pinion which remains at rest.

When it is desired to wind the wateh the

pendant arbor 18 pushed in, thus bringing the

beveled inner end against the cone section of
the arbor, by which the latter will be lifted

and thus raise the pinion /* out of engagement

with the pinion K, when, obviously, the op-
eration of winding may be performed. This
feature of the mechanism, however, is not a

part of my present invention, except in con-

nection with the alarm setting devices.
It will be noticed that the device for chang-
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ing thesetting devices is within the movement | the escapement wheel D, the arbor d’ of said

plates and that the spring M will operate to
return the vertically shdmﬁ' arbor L. to the
position shown in Fig. 4 whenever released
from the inward thrust of the pendant arbor.

Having thus described my invention, what

I claim as new, and desire to secure by Let-
ters Patent, is—

1. The escapement Wheel D,1in combination
with the winding-gear ¢’, connected to one end
of the main spring, the hammer lever E pro-
vided with pallets ¢’, and the stop lever I' ar-
ranged to engage with the hammer lever and

thereby act as a stop to both the alarm and

the winding-gear, substantially as described.
2. The escapement wheel'D iIn combination
with the winding-gear ¢’ engaging with the
pinion on the a1b01 of the fmmel the Vlblat-
ing alarm lever E provided with pallets ¢’
adapted to engage with the teeth of the es-
capement, the stop lever I adapted to engage
with the alarm lever, and the trip gear I

mounted on the journal of the hour-wheel and

provided with a long tooth ¢ adapted to en-
age with the said stop lever to trip the same,
substantially as described.

3. The winding-gearc¢’, in combination with
the escapement wheel D arranged to be driven
by said winding-gear, the pl\*oted alarm lever
E, provided with pallets engaging with the
said escapement wheel and with stop lags ¢,
the stop lever I provided with shoulder f3
adapted to engage with one or the other of said
stop lugs to hold the alarm and winding-gear
in a state of rest, substantmlly as described.

4, The Wmdlng gear ¢/, in combination with

1

escapement mounted at its lower end in a slot
® and provided with a pinion d* engaging
with the winding-gear, and a spring D’ adapt-
ed fo hold the arbor up to cause said engage-

t ment, but yielding to permif disengagement

‘when the winding-gear is rotated to wind up

the main-spring, substantially as deseribed.
5. The vibrating alarm lever K, in combi-
nation with the stop lever I' arranged to en-
gage the former and hold it at rest, the trip
wheel I provided with gear-teeth 7" and a long
tooth +* adapted to engage the inner end of
sald stop lever, the pinion O arranged to en-
gage with said trip wheel, the idle pinion N
mounted on itg journal by an enlarged open-

1ng to permit lateral movement thereon, the
driving pinion /* engaging with said idler N,

and the stem gear X engaging with said driv-
ing pinion, whereby, when turned in one di-
rection, the idler is moved into engagement

with the pinion O to set the trip gear and

turned in the othier direction the idleris moved
away from and out of engagement with said
oear, substantially as desecribed.

6. The escapement-wheel D,in combination
with the alarm lever E provided with pallets
engaging therewith, the winding-gear ¢’ pro-
vided with a dead space or blind tooth ¢%, and
the pinion ¢ fixed on the arbor of the escape-
ment-wheel and engaging with the said wind-
ing-gear, substantially as described.

JOHN W. NUNAMAKER.

Witnesses:

CARRIE FEIGEL,
A. M. DEST.
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