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To all whom it may concer:

Be 1t known that I, LAURENCE ERIKSON, a
citizen of the United States, residing at Evans-
ton, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Detached-Lever Escape-
ication.

The present invention relates to what is
known as a ‘‘detached-lever escapement,” be-
ing an escapement having a balance-wheel, a
hair-spring for resisting the movement of the
balance-wheel in both directions, an escape-
ment-wheel, pallets engaging it, an oscillat-
Ing lever carrying the pallets, a lever-arm
carried by said lever, and means for trans-
mibtting Impulses from the lever-arm to the
balance-wheel shaft and from the balance-
wheel shaft to the lever-arm.

T'he Invention consists in the features of
novelty that are hereinafter fully described,
with referénce to the accompanying draw-
ings, which are made a part hereof, and in
which— |

Figure 1 is an elevation of an escapement
embodying the invention in its preferred
form, showing the parts in the positions that
they occupy when the oscillating lever carry-
ing the pallets is at one extremity of its per-
mitted movement. Fig.2isan elevation of a
portion thereof, showing the parts in the po-
sitions that they oceupy when the said oseil-
lating lever is at the other extremity of its
permitted movement. Kig. 3isasection there-
of on the line 3 3, Fig. 1. Fig. 4 is a section
of one of the parts on the same line 3 3, Fig.
1, but with the part in the position shown in
IFig. 2. Fig. 5 is a sectional elevation of some
of the parts thereof, showing the means for
adjusting the bridge of the balance-wheel
shaft. Fig. 6 is an elevation of an escape-
ment embodying some features of the inven-
tion under a slight modification. Fig. 7 is a
plan view thereof. Fig. 8 is an elevation of
a portion of an escapement embodying some
features of the invention under another modi-
fication. Fig. 918 a view showing some of the
parts thereotf in elevation and in changed po-

sition and one of the parts in section on the

line 9 9, Fig. 8.

The escapement-wheel i1s shown at 1.

218 an oscillating leversupported by ashaft
3, and 4 and 5 are the pallets, carried by the

oscillating lever and each provided with a
driving-plane and a locking-plane, all of said
parts being constructed and arranged to op-
erate in customary manner. The movement
of the.oscillating lever 2 is limited by a pin
7, occupying an opening 3 in an arm 9, pro-

| jecting from the shaft 3.

The hair-spring is shown at 10, the balance-
wheel at 11, and 1its shaft at 12, these parts
being of customary construction. The shafts
of the lever 2 and balance-wheel are at right
angles to edach other, and one of them carries
two parallel cam-surfaces that occupy an
oblique position with respect to the balance-
wheel shaft, while the other has means for
imparting iimpulses to and receiving impulses
from said cam-surfaces. In the preferred
form of the invention (shown in Figs. 1 to 4,
inelusive) the two cam-surtfaces 13 and 14 are
carried by the balance-wheel shaft and are

formed by providing a disk 15 with a cut-

away portion 16 and a band 17, which partly
encireles the disk, the ends of the band being
oblique and arranged opposite the cut-away
portion 16. The cam-surfaces 13 and 14 are
on the oblique ends of the band and on ex-
tensions 18 and 19, one of which projects be-
yond one face of the disk 15 and forms a con-
tinnation of the cam-surface 13, while the
other projects beyond the other face of the
disk and forms a continnation of the cam-
surface 14, so that while said cam-surfaces
are of equal length each projects at one end

‘beyond the corresponding end of the other.

In the preferred form of the invention the
means carried by the shaft 3 for receiving
Impulses from and imparting impulses to the
cam-surfaces 13 and 14 consists of a lever-
arm 20, which 1s adapted to project into the
space between the cam-surfaces 13 and 14.
T'he operation of this device is as follows:
As the parts are shown in Fig. 1 a tooth of
the escapement-wheel is bearing against the
locking-plane of the pallet 4, but without any
tendency to move it. The lever-arm 20 is
below the disk 15, and the balance- wheel
under the infiuence of the hair-spring is ro-
tating in the direction of the arrow. Assoon
as the extension 19 of the cam-surface 14
comes 1n contact with the lever-arm 20 it will
elevate it slightly, thereby moving the lock-

| ing-plane of the pallet 4 out of engagement
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with the tooth of the escapement-wheel and
allowing
driving-plane of said pallet 4. Under this
impulse the lever-arm 20 will be moved up-
ward and in doing so will come 1a contact
with the cam-surface 13, and thereby impart
thereto an impulse tending to carry the bal-
ance-wheel in the direction of the arrow.
This movement of the pallet 4 brings the
locking-plane of the pallet 5 in the path of a
tooth of the escapement-wheel and brings the
lever-arm 20 to a position slightly above the
disk 15, as shown in Fig. 2. Thereafter the
balance-wheel will continue 1ts movement—
say to the position indicated in Fig. 2—until
arrested by the hair-spring and again re-
turned thereby. Upon its return movement
the extension 18 of the cam-surface 13 will
engage the lever-arm 20 and move it down-
ward slightly, thus freeing the tooth of the
escapement-wheel from the locking-plane of
the pallet 5 and permitting the tooth to im-
pinge against the driving-plane of said pal-
let, whereby the pallet is moved toward the
position shown in Fig. 1, and in doing so the
lever-arm 20 willimpinge against the cam-sur-
face 14 and impart an impulse thereto tend-
ing to throw the balance-wheel in the direc-
tion opposite that indicated by the arrow.
As before stated, the pallets and escape-
ment-wheel are so constructed that under nor-
mal conditions the pallets will be locked when
a tooth of the escapemnent-wheel is1n engage-
ment withtheloecking-plane of oneortheother
of them, and when so locked the lever-arm 20
exerts no pressure whatever upon the band
17, thus completely detaching the balance-
wheel from the remainder of the works, ex-
cepting when the balance- wheel is either giv-
ing an impulse to or receiving an impulse
Ordinarily the teeth
of the escapement-wheel will have no tend-
ency to escape from the locking-planes of the
pallets by reason of the pressure of the teeth
against said planes; butin order to avoid the
possibility of such a disengagement of the
teeth and locking-planes underaccidental eir-

camstances I provide guards or stops for pre-

venting the movement of the pallets except-
ing when the lever-arm 20 comes under the
control of one or the cther of the cam-sur-
faces 13 or 14, In the preferred form of the
invention these guards or stops consist of the
opposite edges of the band 17, which lie close
to the lever-arm while at either extremity of
its permitted movement and prevent it from
being moved under the influence of the es-
capement-wheel should a tooth accidentally
escape from a locking-plane.

Normally the b&la,n re-wheel shaft will have
a movement of less than three hundred and
sixty degrees; but in order to guard against
the possibility of a greater movement the ex-
tensions 18 and 19 are provided with abrupt
faces adapted to be engaged by the lever-
arm 20, and thereby arrest the movement of
the balance-wheel shaft and prevent it frem

said tooth to impinge against the

664,734

moving through the full three hundred and
SIXty demee%

In the form of the invention shown in If1gs.
6 and 7 the two cam-surfaces 13 and 14 are
formed upon opposite faces of a plate or bar
21, which occupies an oblique position with
respect to the balance-wheel shaflt 12, and the
lever-arm 20 is bifurcated at its ends, so as
to straddle said plate or bar and straddle also
a pair of disks 22 and 23, which are carried
by the shaft and which are notched, as shown
at 24, the plate or bar 21 being so disposed
that it connects the disk 22 at one margin of
its notch with the disk 23 at the opposite mar-
ogin of its notch. In other words, the upper
and lower faces of the disks 22 and 23 form
continuaticns of the cam-surfaces 14 and 13,
respectively. It will be observed that the ar-
rangement shown in KFigs. 6 and 7 1s & mere
reversal or transposition ol the arrangement
shown in Figs. 1 to 4, inclusive. In the form
of the invention shown in Figs. 6 and 7 the
cam-surface 13 and one branch of the bifur-
cated end of the lever-arm 20 eodperate and
the cam-surface 14 and the other branch co-
operate. The disks 22 and 25 {form guards or
stops for preventing the lever-arm 20 [rom
being moved under the influence of the es-
capement-wheel should a tooth accidentally
escape from a locking-plane.

In the arrangements shown in Ifigs. § and
9 the eam-surfaces 13 and 14 are carried by
the lever-arm 20. In fact, they are the oppo-
site- faces of an enlargeiment at the end of the
arm, sald enlargement being disposed in a
plcme that 1s obllque with 1eapect to the bal-
ance-wheel shaft 12, as shown more clearly in
Fig. 9. In this form of the Invention the
balance-wheel shaft earries a disk 25, having
a noteh 26 and a pair of disks 27 and 25, car-
rying pins 29 and 30, respectively. ‘The op-
posite faces of the disk 25 formn the guards
or stops for preventing the lever-arm 20 [rom
moving either upward or downward, except-
ing when its enlarged end comes opposite the
notch 26, Assuming the parts to be in the
positions shown in Fig. §, as the balance-
wheel shaft rotates in the direction of the
arrow the pin 29 will impinge against the
cam-surface 13, carried by the lever-arm 20,
and moveitdownward. Insodoing the lock-
ing-plane of the pallet 5 1s moved out of en-
oagement with the tooth of the escapement-
wheel, and the latter is allowed to 1mpinge
against the driving-plane at the extremity of
said pallet and move the lever-arm 20 down-
wald, thus causing the cam-surface 14 to 11n-
pinge agalnst the cu:-,l{ 25 and 1mpart to the
bflaldﬂ(_;e wheel shaft an impulse in the direc-
tion of the arrow, the continued downward
movement of the lever-arm 20 bringing the
locking-plane of the paliet4intoe llgibguncnb
with Lht; escapement-wheel. When the parts
arrive at this position, the enlarged end of
the lever-arm will be between Ihe disks 25
and 238 and the pin 30 will have passed it, as
shown by dotted lines in Fig. 8. "T'he bal-
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ance-wheel shaft will then continue to move
in the direction of the arrow until returned
by the hair-spring, whereupon the pin 29 will
impinge against the cam-surface 14 and op-
orations the reverse of those above described
will take place.

In all of the several forms of the inven-
tion the hair-spring is so adjusted that it ex-
erts no pressure upon the balance-wheel shaft
when the parts ocecupy central positions within
the ranges of their permitted movements, but
will be put under tension by a movemeont of
sald parts in either direction away from said
central positions. In other words, when the
lever-arm 20 1s at the center of its permitted
movement 1t will be at the center of the cam-
surfaces 13 and 14, and the hair-spring will
be under no tension whatever; but in mov-
ing either upward or downward from this
central position the lever-arm will impinge
against one or the other of the cam-surfaces
13 and 14, (or an equivalent action will take
place,) and thereby partially rotate the bal-
ance-wheel shaft and in turn puat the hair-
spring under a tension, which tension after
the impulse received from the impingement
of the lever-arm with the cam-surface has
spent itself in thus putting the hair-spring
under tension will again return the balance-
wheel to and past central position, with the
results already stated.

In order to adjust the bearing of the bal-
ance-wheel shaft, the bridge which carries the
bearing has a part 31, which is secured to
some fixed part 32 in such manner that
within the range of the necessities their on-
posing faces may be adjusted to any desired
angle with respect to each other. To this
end the two parts are secured together by a
screw passing throughone and having thread-
ed engagement with the other and an adjust-
ing-screw 34, which has threaded engagement
with one and bears against the other. By
turning the adjusting-serew 34 the parts 31
and 32 may be brought to the angular posi-
tion necessary to bring the bearing of the
shaft to proper position. Then by tighten-
ing the serew 33 the parts are securely held
in place.

In order to prevent the movement of the
part 51 about the screw 33 as an axis, the
part 32 1s provided with a depression 35 for
engaging the end of the screw 34.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, 18— |

1. An escapement mechanism comprising
a halr-spring, a balance-wheel, ashaft at right
angles to the balance-wheel shaft carrying
pallets having locking - planes, oscillating
cam-surfaces carried by one of said shafts,
osclllating transmitting means carried by the
other shaft for imparting impulses to and re-
celving impulses from said cam-suarfaces, said
cam-surfaces being such as to allow an oseil-
lating motion to the balance-wheel independ-

ent of the transmitting means, but to coact |

e

-

with the locking-planes of the pallets to al-
low said means to remain stationary during
such independent motion.

2. Inadetached-lever escapement, the com-
bination of an escapement-wheel, an oscillat-
ing lever, pallets carried by said lever, a bal-

ance-wheel, a shaft therefor disposed at right

angles to the axis of oscillation of said lever,
a hair-spring adapted to give impulses to the
balance-wheel in both directions, two cam-
surfaces carried by the balance-wheel shaft
and occupying an oblique position with re-
spect to the axis thereof, a lever-arm adapted
to partake of the movement of said oscillat-
ing lever and having a part arranged in the
paths of said cam -surfaces and adapted to
give 1mpulses to and receive impulses from
them, and guards or stops for preventing the
movement of the lever-arm under the influ-
ence of the pallets after each movement of

sald lever-arm under the influence of the pal-

let and before it receives the mnext impulse
from the balance-wheel, each of the pallets
having a locking-plane adapted to engage the
teeth of the escapement-wheel and lock the
pallets and lever-arm at rest after each im-
pulse from the escapement-wheel and until
1t receives the next impulse from the balance-
wheel, substantially as set forth. |

5. Inadetached-iever escapement, the com-
bination of a balance-wheel, a shaft therefor,
a hair-spring adapted to give impulses to the
balance-wheel in both directions, a disk car-
ried by the balance-wheel shaft and having
a cut-away portion, a band sarrounding the
disk and having oblique ends disposed oppo-
site said cut-away portion and providing par-
allel cam-surfaces occupying an oblique po-
sition with respect to the axis of the balance-
wheel shaft, a pallet, a lever-arm carried
thereby and adapted to enter the space be-
tween the cam-surfaces, and means for hold-
Ing the lever-arm out of engagement with the
accessories of the balance-wheel shaft, ex-
cepting while giving or receiving an impulse,
substantially as set forth.

4. Inadetached-leverescapement, the com-
bination of a balance-wheel, a shaft therefor,
a hair-spring adapted to give impulses to the
balance-wheel in both directions, two parallel
cam-surfaces carried by the balance-wheel
shaft and occupying an oblique position with
respect to the axis thereof, said cam-surfaces
being so disposed that each of them, at one
end, projects beyond the corresponding end
of the other, a lever-arm projecting into the
paths of the projecting portions of the cam-
surfaces, and means for holding the lever-
arm out of engagement with the accessories
of the balance-wheel shaft, excepting while
giving or recelving an impulse, and means
tor moving the lever-arm, substantially as set
forth.

| LAURENCE ERIKSON.
Withesses:
L. M. HOPKINS,
B. C. S1ms.

70

75

SO

00

95

100

105

LLTO

115

120

125




	Drawings
	Front Page
	Specification
	Claims

