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JOHN G. POWELL, OF PHILADELPHIA, PENNSYLVANIA.

IMPROVEMENT IN ESCAPEMENTS FOR TOY WATGCHES.

Specification forming part of Letters Putent No. 204,606, dated June 4, 1878; application filed
April 29, 1878.

To all whom it may concern :
Be it known that I, JoEN G. POWELL, of
. Philadelphia, Pennsylvania, have invented a
new and useful Improvement in Escapement
Motors for Toy Watches, &c., of which the fol-
lowing is a specification: -

The main object of my inventiom is to so
combine a duplex pallet-wheel in a toy watch,
toy clock, time-keeper, or other motqr with a
palletlever that there shall be a |m~,brq(‘. deter-
minate and certain action of the escapement
than when a single pallet-wheel is used.

My invention is also directed to improve-
ments, fully described hereinafter, in toy
watches,

In the accompanying drawing, Figure 1 is
o gectional view of a toy wateh with daplex
pallet-wheel ; ¥ig. 2, a transverse séction of
the same; Iig. 3, a perspective view of the

- pallet-lever for Figs.1 and 2; Fig. 4, a sec-
tional view of the watch, showing a modified
duplex pallet- wheel; Fig. 5, a perspective
view of the pallet-lever for Fig. 4; Figs. 6 and
7, perspective views showing the mode of
making the rim of the balance-wheel; Figs. 8
and 9, diagrams illustrating the action of -the
escapement in Figs. 1 and 2; Figs. 10 and 11,
detached views of parts of the oy watch;
Figs. 12, 13, 14, and 15, views showing the
‘mode which I prefer of making the duplex
pallet-wheel ; Figs. 16 and 17, views' showing
the mode of constructing the balance-wheel;
and Fig. 18, a sectional view of a 'toy watch
with single pallet-wheel. : !

In Figs.1 and 2, A is the outer casing of
the watch, and a the glassin front bf the same,
B being the inner casing; D, the central spin-
dle, having its bearingsin the opposite sides
of the inner casing, and b the pointer secured
to the spindle. ,

On the front d of the inner casing B is made
an internal fixed journal for the pinion B by
partially severing the metal at three points,
(shown in Fig. 11,) so as to form three ton gues,
¢ ¢ ¢, which are bent inward, and together
form the desired journal, on whic the pinion
E revolves, the said pinion being retained in
place by bending the ends of the tongues.
This pinion gears into a wheel, F, which has
a tabular projection made by forcing outward

the central portion of the wheel, thus form-
ing a jowrnal, which has its bearing in the
front d of the inner easing,

The wheel F gears into a pinion on the stemn
of the watch, as described in the Letters Pat-
ent No. 190,362, granted to me May 1, 1877,
A spring-pawl, #, prevents the turning of the
wheel I in the wrong direction.

One end of a coiled spring, G, is secured to
the pinion 1, the other end being attached to
one of the projections f on a pallet-wheel, H,
secured to the spindle 1), and to this wheel is
secured a second pallet-wheel, ¥, larger in di-
ameter than bub having the same number of
teeth as the first wheel.

The method which T prefer to adopt in mak-
ing this duplex pallet-wheel for toy watches
will be best understood by reference to the de-
tached views, Iigs. 12, 13, 14, and 15.

The wheel II i3 struck out at one operation
by a puuch and die from a sheet of ordinary
tinned plate, and four holes, %, of the shape
shown in Fig. 12, are cut in the wheel, a lip,
J, projecting into each hole. '

"The wheel I consists of & ring of tinued
plate with teeth on the outer edge and araised
rib, 4, on the inner edge. v

The lips fof the wheel H are passed through
the ring of the wheel I until the ribj of the
latteris in contact with the wheel H. By ap-
plying heat to the two wheels a union will be
effected through the medimmn of the tinned
portions in contact with each other, and the
duples pallet-wheel will be complete, the pro-
jecting lips £, to one of which one end of the
coiled spring is attached, as remarked, serv-
ing to confive the said coiled spring within
proper limits.

It will be understood that other modes of
malking the duplex pallet-wheel may beadopted
when it has to beapplied to time-keepers; but
I prefer the plan described above for toy
watches on account of its economy.

XK is the balance-wheel, hung loosely on the
ceotral spindle, and having a pinion, L, gear-
ing iuto a toothed segment, %, on the pallet-
lever M, which is of the form best observed
in ¥ig. 3, and which is hung to two pins, z =,
within the inner casing B of the watch, one
projecting inwardly from one side and the
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other from the opposite side of the|said inner
casing. The operation of tl] if{; balet-lever in

f paldeﬂ(-wheel will
be explained hereinafter. | ! |

The mode of cheaply making. the xim of the
balance-wheel is shown in| Wigg. Giand 7, and
consists in first coiling a .rirql;, 1, round a
mandrel of suitable dismeter, and then sever-
ing the coil on the dotted line, Fig. 6, thereby
separating it into as many rims as there are
coils.

An enlarged view of the balance~wheel and
mode of constructing the same is shown in
TFigs. 16 and 17.

A. cross-bar, #, punched out of tinned plate,
is clamped at its opposite ends to the rim m,

-the bar baving a central dished hub, #/, to

which is soldered the piuion L, the latter con-
sisting, in the first instauce, of a piece of thin
sheet metal, of the form showa in Fig. 17, with

“a pumber of radial arms, which are bent at
. right angles to form the teeth, the latter fitting
- shugly into the dished. hub to which they are

soldered,. o L

The action of the palletdsver. end duplex
pallet-wheel may be best, explk inbd in econ-
nection with the diagrams, [igs.'8 and 9,
Sheet 2, on reference to wlnilch it will be ob-
served that the pallet-lever Fr has two pallets,
p and p/, the former being acted upon by the
teeth of the small pallet-wheel H, and the pal-

- let p! by the teeth ¢ of the larger pallet-wheel I.

This arrangement enables me to employ such
pallets p and p’, that both wheels shall act on
the pallet-lever through a more determined
leverage than can be attained by a single pal-
Thus, in Fig. 8§, the duplex pallet-
wheel being turned in the direction of its
arrow by the spring, and a tooth, ¢, of the
wheel H acting on the end of the pallet p,
foree will be exerted, through a leverage, to
move the pallet-lever M in the direction of its
arrow. In Fig. 9 the same lever is being

- moved in the contrary direction by a tooth, &,

of the larger wheel I acting on the pallet p/,

- this movement being also effected through a

leverage, owing to the relaticn of the center of

the pivot-pin and of the pallet,to the teeth of ||

the wheel, this center being at a poiiit between

--the bases of the teeth g of the whkel H and

the points of the teeth of the wheel I. No
such leverage can be obtai.?e(l for the two
movements by a single pallet-wlheel. This
leverange is of especial importance in toy
watches, in making which, at the necessary

! .
cheap rate, perfect exactitude in workmanship
cannot be attained; but the leverage exerted
by the tyro pallst-wheels to vibrate the pallet-
lever is such that:the movement of the latter
will be ehutinued in spite of slight defects in
the pallets or teeth.

The effect of the duplex pallet-wheel may
still furtber be understood by comparing it
with the plan shown in Tig. 18, in which a
single pallet-wheel is used substantially in the
manner ¢eseribed in the Letters Patent No.
171,851, granted to me January 4, 1876.

A dupiex pailej-wheel may be made in the
manner shewn in Ifig. 4, where an annular
zigzag rib is sedured to a plate or disk on the
central spindle, the external projections formed
by this rib being the teeth of the larger pallet-
wheel, and the internal projections being the
teeth of the smaller wheel. Inusingaduplex
wheel of this kind the pallets of the pallet-
lever must be arranged substantially in the
manner shown in Fig. 5.

Althoagh I have referred in the above
description to the wain feature of my inven-
- tion, the duplex pallet-wheel, as applied to a
" toy watch, it may be used with advantage in
connectipy. with' time-keepers, and may also
constituie a iotor or part of a motor for toys
and. other like purposes.

I claim as my invention—

1. In a toy wateh, toy clock, time-keeper,
or other motor, an escapement-motion cousist-
ing of two pallet-wheels, one of less dinmeter
than the other, aud a pallet-lever, one pallet
of which is acted on by the teeth of one wheel
and the other by the teeth of the other wheel,
all substantially as set forth, for the purpose
specified. )

2. The combination of the duplex pallet-
wheel and the pallet-lever with the inner case
B of the toy watch, toy clock, or other motor,
and the pivot-pins # # for the said lever, the
said pins projecting inward from opposite
sides of the case, all substantially as set; forth.

3. Thewithin-deseribed duplex pallet-wheel,
consisting of the wheel H, with its bent lips J'
‘and the toothed ring I, the two being secured
together, all substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

JOHN G. POWELL,

Witnesses : :
HArrY A. CRAWFORD,
HARRY SMITH.
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