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To all whom it may CONCern:,
Be it known that I, JoEN W. NUNAMAKER,

a citizen of the United States, residing at Chi-

cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Watches, which are fully
set forth in the following specification, refer-
ence being had totheaccompanying drawings,

in which~— |

Figure 1 represents a plan view of the back
plate of a watch movement, partly broken
away, and with parts connected therewith
embodying my invention; Fig. 2, a detail
plan of the same with the back plateremoved;
Fig. 3, an elevation of the escapement wheel;
Fig. 4, a detail plan showing the pallets and
the end of the rack lever on which they are
mounted; Kig. 5, a section of the same taken
on the lined. 5 of Fig. 4; Fig. 6, a detail plan
of the rack spring; Fig.7, an elevation of the
same; Kig. 3, a detail section taken on the
line 8. 8 of Fig.1; and Fig. 9, a detail plan of
the regulator lever. |
- In the drawings, Fig. 1 is upon a scale by
itself; all the remaining figures are upon the
same scale but considerably enlarged from
that of I'ig. 1. |

My invention relates to watches provided

- withan escapement of the general type known

as a “lever-escapement.” B
The object of the invention is to dispense

- with the balance spring usunally employed
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with this device and apply the power directly
to the balance by an escapement wheel engag-
ing directly with the pinion of the balance
wheel. '

In the drawings, A represents the back
plate of a watch movement, and B, a balance,
or balance-wheel, of any ordinary construc-
tion, having its arbor, b, mounted in the move-
ment plates in the usual way. This balance
has no -spring, as usual, the ordinary hair-
spring being entirely dispensed with. It is,
however, provided with a small pinion, &’,
fixed on the arbor just below the wheel.

The usual main-spring barrel, C, is em-

- ployed and is connected by train gears, D and

.50

E, with a wheel, I, which is fixed on an ar-
bor, f, earrying also a pinion, ¥/, with which
the train gear, D, engages, thereby connect-
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|

spring gear So° that the force of the main
spring is conveyed directly to the wheel, F,

toimpart arotatory movement thereto. This

wheel, I, is the escapement wheel and is of
peculiar construction; on its edge or periph-

55

ery it is provided with cogs or teeth, f/, which,

however, instead of extending continuously
around the periphery of the wheel, are ar-
ranged in groups of three with an open or
vacant space, /% on the wheel periphery be-
tween adjacent groups. For convenience in

explanation, the teeth of the respective

ogroups are marked in the drawings 1, 2, 3,
and as seen in Fig. 2 the length of each open
space between the teeth groups is somewhat
oreater than the space covered by a single
oroup of teeth. This wheel, I, 1s arranged so

that these teeth will engage with the pinion

on the arbor of the balance. The wheel 18
also provided with a series of pins, f°, mount-
ed on the upper or outer face of the wheel
and at its extreme edge, one pin being ar-
ranged in each open space between the teeth
groups and about the center thereof. These
pins are escapement pins or teeth, for they
are adapted and intended to be engaged by
the pallets; theyare shaped according tothe

| form of the pallets used, and in the drawings

are shown slightly bent or curved to adapt
them to a circular form of pallet. |

The escapement lever, G, is, in a general
way, of ordinary construction, and at its in-
ner end it carries a segmental rack, g, the

‘teeth of which engage with the balance pin-

ion. - The anchor, H, is secured to this lever
and carries the pallets, ~—A’. Inthespecial
construnetion shown in the drawings, the an-
chor is fastened to or is in one piece with a

post or stem, 7% which passes through the le-

ver near its outer end, and is fixed therein.
This post is journaled at each end in the re-
spective plates so that it becomes the arbor
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of the lever and, of course, the anchor also,

which is fastened to the lever. The anchor,

| as here shown, is a circular disk, which is

cut out on the side next to the escapement
wheel and in such a way as to make one of
the pallets, i, a long circular finger lying in

the circumference of the anchor, and adapted

to engage the escapement pins or teeth on

ing this wheel, F, directly with the main- ! the front side thereof which is curved as al-
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ready stated, this curve being approximately | rack, as seen in Fig. 1, and this tension acts

the same as that of the said pallet. The
other pallet, 7/, is merely a kind of blunt
point formed by a front face about on a ra-
dius of the disk and an outer face on the cir-

cumference of the latter, as seen in Fig. 4.

A long, straight spring, I, is secured at its in-

nerendtothe back plateand extended thence

outward over the escapement lever nearly to

the outer edge of the plate. Atitsouter end,

- which is free, it is provided with an elon-
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gated loop, %, which is preferably tapered

slightly from the outer to the inner end, as
seen in Kig. 6. A pin, ¢’, is secured to the
lever near its outer end and outside of the
anchor, and is arranged to pass up into this
slot in the outer end of the spring, as seen
in Iig.1, the plate, A, being cut away to pro-
vide an opening, a, at this point, which ac-
commodates this arrangement of the pin.
L'ne spring is free from the point of its at-
tachment to the plate, as seen in Fig. 7, and
so its full elastic force is available. Itis ob-
vious that this spring, owing to its connec-
tion to the lever described above, will exer-
cise a controlling influence upon the vibra-
tions of the latter, which will be more par-
ticularly explained presently. It is also ob-
vious that the length of vibration will de-
pend upon the length of the spring between
its fixed point and the contact points of the
lever pin in theloop. Itisobviousthen that
the vibrations of the lever may be regulated
by regulating this distance, and so it is de-
sirable to provide some means for accom-
plishing this purpose. InthedrawingsIhave
shown one way of doing this, the result be-

 Ing obtained by mounting the spring on the
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end of a small sliding plate, I, the spring be-
ing secured by a screw-bolt, ¢/, to one end of
thisslide. The slideisprovided with a bevel,
k, on its outer edge which is adapted to fit
under the inner beveled edge of a guide strip,
J, whieh is secured to the face of the back
plate and has its inner edge, 7, beveled down-
ward and inward so as to take over the bev-
eled edge of the slide, as seen in Figs. 1 and
3. The inner edge of the slide is toothed
or serrated so as to provide a fine rack 7%'.
1The movement of this slide lengthwise will
evidently adjust the distance between the
fixed end of the spring and the contact of
the lever pin in the spring slot. The device
which is shown in the drawings for effect-
ing this adjustment is a small lever, I., con-
structed with a large circular head, I, the cir-
cumierence of which is provided with teeth,
l’,adapted to engage with the edge rack of the

slide. Theengagement is effected by mount-
ing the lever by a pivotal connection to the

free end of a spring, M, which is fastened af
one end to the back plate and is thence car-
ried toward the slide and bent inward along
the latter, as seen in Ifig. 1. 'The arrange-
ment 1s such that the spring is brought under
some tenslon in adjusting its free end so as

to engage the toothed lever with the slide ! deseription above that their only function is

not only to keep the lever in engagement
with the rack, but also to hold the slide up
against its beveled guide so that it will keep
1ts place. DBy this device the slide which car-
ries the lever spring may be moved length-
wise as may be required to nicely adjust the

spring with reference to iis connection with

the lever as alreadyexplained,and the spring
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support for the adjusting lever effectually

holds the slide in its adjusted position.

It will be seen from the above deseription
that,in operation, the balance wheel isdriven
directly by the engagement with its pinion of
the teeth on the escapement wheel, and the
latter being driven by a train directly from
the main spring, the said main spring also is
the power that givesmovement to the balance
wheel. The engagement of the balance pin-
ion with therack alsoimparts a lateral move-
ment to the latter and so causes a vibration
of the escapement lever on its pivot, which
vibration causes the pallets to engage and
disengage the teeth or pins.on the escapement
wheel, and thereby lock and unlock thelatter,
T'his swinging of the escapement lever will,

of course, move the pin on the outer end

thereof, and the latter being engaged in the
slot of the straight spring will, of course, carry
the outer end of the spring with it, and the
tension of the spring thus produced will im-
mediately return the leverin the opposite di-
rection, when it is free to move by disengage-
ment of one group of teeth on the escapement
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wheel from the pinion of the balance; the

free spaces between the teeth groups provide
for this reverse movement of the esecapement
lever. Thislongspringthen may becalled the
lever or rack-spring,andits action isto reverse
the motion of the lever and so the motion of
the balance in each vibration; but it commu-
nicates no other power than this, the power
being communieated directly to the balance
from the main spring, as already explained.
T'he arrangement of the driving teeth on the
escapementwheel in groups instead of singly
is of considerable advantage. With thiscon-
struction it is obvious that, if the teeth are
arranged in groups of three, as here shown
and desecribed, there is a point of contact
with the balance pinion on three different
centers, or three radial lines as the teeth en-
gage with the pinion in their order of 1—2—3;
the action on the balance is, therefore, dis-
tributed over a greater space and with greater
and more uniform force and with longer dura-

tion than if a single tooth was employed for

this purpose. The power thus applied in

connection with the other devices explained

gives a revolution to the balance of two or
more turns in each direction, and the result
is, therefore, a slow uniform action of the es-
cape device, which is a desideratum in a
watch movement. The pallets, as already ex-
plained, are concentric, so that their locking

18 also concentric; and it is obvious from the -
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to stop and release the escape wheel; they do | nation with the escapement wheel, F, pro-

not in any way communicate power to the
balance. 'The rack or lever spring is a plain,
straight spring,and is, therefore, the cheapest

and simplest, and, at the same time, most

durable form in which a spring can be made;
its action in reversing I have found by actual
test to be highly satisfactory, while the ad-
justment of this spring I have found equally
satisfactory in regulating the running of a
watch.

It will be evident, I think, to horologistg

thatthere may be manychangesin the special

- devices herein shown and described without
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departing from the main idea of my inven-

tion, and I wish to be understood as contem-

plating such changes and including them in

my invention, so long as the mechanism 18

organized tooperatesubstantially in the man-
ner stated above, with driving teeth, single
or in groups, on the escapement wheel. |

Having thus described my invention, what
I believe to be new, and wish to secure by
Letters Patent, 1s— ' _

1. Inan escapement watch, a balance wheel,
in combination with an escapement wheel
constructed and adapted to apply power di-

rectly to the former, a gear-train connecting

the escapement wheel with the main-spring
drum, an escapement lever provided with a

‘rack-segment engaging with the balance pin-

ion, and a spring connected to said lever to
reverse its motion by direct action thereon,
substantially as desceribed. -

2. Inan escapement watch, a balance wheel
provided with a pinion on its arbor, in com-
bination with an esecapement wheel provided
with gear-teeth arranged in groups at equal
distances apart on the periphery thereof and
adapted to engage with the balance pinion,
an escapement lever provided with a rack-
segment adapted also to engage with the bal-
ance pinion, and a spring having its free end
connected to the outer end of the said lever,
substantially as described. |

3. In an escapement watch; the balance
wheel, B, provided with pinions, 6’,in combi-
nation with the escapement wheel, I, having
on its periphery teeth, f/, arranged in groups
of three and with open spaces, /*, between
the respective groups, whereby the balance
wheel is moved directly by said groups of
teeth successively engaging with the pinion
and is permitted to reverse by the open spaces
between said groups, substantially as de-
sceribed. | | |

4, In an escapement wateh, the balance

wheel, B, provided with pinion, ', in combi- |

vided with teeth on its periphery adapted to
engage with said pinion and separated by
open spaces between the teeth sections, the
escapement lever, G, provided with rack-seg-
ment, g, engaging with the balance pinion and

having a pin, ¢’, at its outer end, and the .

straight spring, I, secured at itsinner end and
connected at its free end to the pin, ¢, sub-
stantially as described.

5. In an escapement watch, the balance
wheel, B, provided with pinion, d’, in combi-
nation with the escapement wheel, I, having
at its periphery groups of teeth, f’/, and in-
tervening free spaces, 1% the teeth adapted to
engage with the balance pinion, and provided

6o

on its face with escapement pins, /%, set be- 75

tween the respective teeth groups,an escape-
ment lever, G, provided with segmental rack,
g, engaging with the balance pinion and hav-
ing pin, ¢/, at its outer end, an anchor, H,

adapted to engage the escapement pins {0
stop the escapement wheel, and a spring, I,
secnired at one end to an adjustable suppori
and at its free end provided with a loop, 7/,

fixed to said lever and having pallets, h—A’, 8o

engaging with the pin, g’, on the lever, sub- 35

stantially as described.
11 6. In an escapement watch, a balance wheel,
B, provided with pinions, 0/, in combination

with an escapement wheel, F, adapted toim-
part motion directly to the balance wheel, the go

escapement lever, &, provided with rack, g,
engaging the balance pinion and provided
with pin, ¢/, at its outer end, a slide, K,
mounted on the back plate, a spring, I, fas-

tened at one end to this slide and having at 95

its free end a loop, 4, engaging said pin, g/,
and a device for adjusting said slide length-
wise of the spring, substantially as deseribed.

7. In an escapement watch, the balance

wheel, B, provided with pinion, 0’, in combi- 100

nation with the escapement lever, G; provided
with rack, g, engaging said pinion and hav-
ing a pin, ¢/, at its outer end, the slide, K,
having toothed edge, k', the spring, I, fas-
tened at one end to said slide and provided
ab its free end with the loop, ¢, engaging said
pin, ¢’, the guide, J, the adjusting lever, L,
having toothed head, [, adapted to engage

with the rack on the slide, and the spring, M,
on which said lever is mounted,substantially r1o

as described.
JOIHIN W. NUNAMAKER.

Witnesses:
R. C. PAGE,
- JNO. A. CHRISTIANSON.

105




	Drawings
	Front Page
	Specification
	Claims

