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UNITED STATES PATENT OFFICE
2,554,029
AUTOMATIC SPEED REGULATOR FOR
TIMEPIECES
‘Robert Ellsworth Holdman, New York, N. Y.
Application August 7, 1946, Serial No. 689,011
(C1.-58--109)

15 Claims.
1

This invention relates to timepieces, ‘and par-
ticularly to timepieces equ1pped with Speed regu-
lators for the correction of inaccuracies in time
keeping.

An object -of the invention ‘is to prov1de for
the gutomatic adjustment-of ‘the speed regilator
of a timepiece, such as an ordinary clock or
watch, coincidentally with the moving of the
hands thereof from mcorrect to correct time
indicating position.

An object is to provide for the ‘above, in - cer-
tain embodiments, only within a relatlvely ‘nar-
row range of time inaccuracy, to ‘minimize the
chances of effecting a speed adjustment in ‘ih-
stances where the need for resetting the tirhe-
piece is due to a running down of the spring
mechanism through failure to wind, rather than
irom any necessity for speed regulation.

A further object is 10 provide for the accom-
plishment of the above by means of relatively
simple and inexpehsive additions to conventional
timepiece mechanisms.

A feature of the 1nvent10n in the attainment
of these objects is the provision of caih ‘means
furnishing a measure of the extent and nature
of adjustment to be automatmally effected by the
operation of resetting the hands ‘of the time-
piece from incorrect to correct time indicating
position. _

A feature is the provision of means for orient-
ing the position of hand-getting mechanism with
that of the cam means, so the operatlon ‘of ‘set-
ting the timepiece tan actually commence only
when g given initial relationship is established
between the two.

A further feature resides ih the making of the
cam means in substantially the form of a dise
with an irregular eircumferential rim, agamst
which is pressed, resiliently, lever mechanism for
controlling the transmission ‘of motion to the
speed regulator adjustment means in accordance
with its displacement radially of the cain dise
by reason of the nature and extent of the irregu=
larities of the said mrcumferenhal Tim the1eof

These and other objects and featules of the
invention will be more fully understood from the
following detailed descnptmn of the preferred
specific embodiments illustrated in the accom-
panying drawings, in which:

Fig. 1 represents a view from the rear of a
clock equipped with automatic speed Tregulator
adjusting meehanism pursuant to the invention,
back wall structure of the elock housing being
removed; ‘ o

Fig. 2, a horizontal section taken along ap=
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proximately the line 2=2, Fig. 1, side wall por-
t1ons of the clock housing being removed;

Fig. 3, a detail section taken on the line 3—3,
Fig, 2,‘and drawn to an enlarged scale;

F1g ‘4, a detail section faken on the line &4,
Fig, 1, and likewise drawn to an enlarged scale;

Fig. 5, a fragmentary view corresponding to
the ‘sectional view of Fig. 2, but illustrating the
hand-settmg mechanism and the regulator ‘ad-
justing mechanism as they appear in the po-
sitioh of oriéntation immediately prior to the
combiried hahd-setting and regulator-adjusting
operation;

Tig. 6, a detail plan view of a dlfferently con-
figurated cam ‘Wwheel which may be employed in-
stead of the one illustrated in the foregoing fig-
ures;

Flg 7, a fragmentary view of a watch egquipped
with ‘automatic speed regulator and adjusting
mechanism pursuant to the invention, the back
cover plate being removed and just enough of
the mechanism being shown to illustrate the ar-
rangément of parts in the winding and normal
running condition of the watch;

Flg 8, a view correspondmg to that of Pig. 7
biit ‘fllustrating more of the mechanism, and
showing the arrangement of parts when the
winding ‘stem is pulled out to hand-setting posi-
tion;

F1g 9, a view correspondmg to that of Fig. 8
but taken from the front face of the watch, a
major portion of the dial face being broken away
to reveal otherwise hidden parts;

Flg 10 a detail section taken on the
i0—10, Flg 8;

Fig, 11, a detail section taken on the
fi=11, Fig. 9;

Fig. 12, a detail section taken on the
12—12, Fig. 9;

TFig. 13, a fragmentary view corrésponding to
the view of Fig. 9, but illustrating the arrange-
ment of parts following the turning of the wind-
ing stem to the position of orlentatlon where
furthel turning will effect both hand-setting and
regulator adjustment; and

Fig, 14 a detail section taken on the line
114, Fig, 13.

Referring now to the drawings, and particu-
larly to F1gs 1 throtigh 5 thereof, where the in-
vention is illustrated embodied in one type of
clock mechanism having hand-setting means
controlled by a knurled stém {9, see especially
Pigs. 2 and 5, and having, further, a speed regu-
lator Whlch inciudes the adjustable arm (i fixed
on ‘the spindle 12 and provided with an angularly

line
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extending finger 1!a whose slotted free end en-
gages the outer coil of the hair spring 3. The
spindle 12 is mounted for rotation in the frame
member 14, and journals at an end thereof one
needle bearing of the spindle {5 upon which is
mounted the usual halance wheel {8. Move-
ment of the arm 1 upwardly efectively shortens
the hair spring 13, and makes the clock mecha-
nism run faster; movement downwardly effec-
tively lengthens such hair spring, and makes the
clock run slower.

During the normal running of the clock, the
stem {0 is in the pulled-out position shown in
Fig. 2, the pawl 117, however, ordinarily resting
in the relatively shallow circumferential groove
18, where it prevents pushing in of the stem.
A spring 18 urges the pawl {7 radially inwardly
of the stem, and, when the stem is rotated,
presses the pawl into the longitudinally extend-
ing groove 28 which is deeper than the circum-
ferential groove 18. When the click of the pawl
dropping into the groove 20 is heard and also
felt during rotation of the stem 18, the operator
knows that the stera may be pushed, at that
point, into its hand-setting position, the groove
20 being sloped gradually to a second ecircum-
ferential groove 2i in which the pawl rides
during the hand-setting and regulator-adjusting
operation, see Fig. 5. It should be noted that
the sides of groove 2§ are rounded, ses Fig. 3,
so the pawl pops back into the circumferential
groove I8 merely by further rotation of the stem
{0 in its pulled-out position, .

The stem 19 has an elongated shank 10¢ jour-
naled in a sleeve bearing 22 which is mounted
in the frame member {4, and terminates in a
resilient clutch member 23 adapted to friction-
ally engage the clutch disc 24 of hand-setting
mechanism when the stem is pushed in, in the
manner afore-explained.
mechanism is conventional, and may comprise
a friction cluteh 25 operative to transmit rota-
tion to the post arrangement 26 which mounts
the minute and hour hands 27 and 28, respec-
tively, and their associated gearing, see Fig. 2.

Pinned or otherwise rigidly fixed to the elon-
gated portion 10¢ of the stem 18 for rotation
therewith is a cam disc 29 having an irregular
circumferential rim, the irregularities of which

determine the cam action of the disc and the 5

nature and extent of adjustment of the speed
regulator (1. As illustrated, see Fig. 1, the rim
of the cam disc 29 is irregular over only a minor
portion of is circumierence, there being an

arcuate protruding portion 28¢ of greater radii- ;

than the normal disc radius and an adjoining
arcuate depressed portion 28b of less radii than
the normal disc radius.

Pressing against the circumferential rim of
the cam disc 28, normally at a point 29¢ dis-
posed between the protruding portion 28« and
the depressed portion 286 and of normal disc
radius, is the contact nub 39a of a lever 38.
Such lever 38 is pivoted intermediate its length,
2 perpendicular sleeve portion 38b thereof being
fitted upon a fixed shaft 3! for the purpose.
The sleeve portion 80b is free for rotational
movement and for back and forth sliding move-
ment on the said fixed shaft 2{. A coil spring
32, anchored at one end to a frame member
33 and attached at the other end to one arm
30c of the lever, urges the contact nub 30a
?,gainst the cam dise rim, maintaining it always
In contact therewith, and a link 34 articulatively
connects the other arm 30d of the lever to an

Such hand-setting i
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arm 35¢ extending rigidly from a resilient clutch
member 38, which latter is fresly mounted for
rotative movement on the elongated portion i8a
of the stem 10.

Accordingly, when- the cam dise 29 is rotated
by rotation of the stem {8, the lever 30 is dis-
placed substantially radially of the cam dise,
either outwardly of the center of the cam disc
or inwardly thereof, depending upon whether
the rotation is clockwise, considered from the
standpoint of Fig. 1, or counterclockwise. This
produces a proportional rotation of the resilient
clutech member 35 either clockwise or counter-
clockwise, as the case may be.

Guide plates 80e and 238/ advantageocusly
project beyond the contact nub 38¢ and receive
the circumferential margin of the cam disc 29
therebetween for maintaining surface alignment
and edge-to-edge contact of said nub 30¢ with
said cam disc 28, see especially Fig. 4.

Arranged to be gripped by the resilient fingers
of clutch member 35 when the stem 18 is pushed
into the hand-setting position of Fig. 5 is a
clutch disc portion 3%a of a gear 3§, such gear
being mounted for rotation on the bearing 22
and being disposed in meshing engagement with
the driven gear 37 of a train of gears arranged
to properly transmit rotative motion to the
speed regulator {{. The said train of gears in-
cludes an intermediate gear 88 and a drive gear
39, the latter being mounted on the spindle {2 to
rotate freely thereon and being connected in
drive relationship therewith by the normally
effective safety clutch 40.

Accordingly, when the stem 18 is pushed into
the hand-setting position illustrated in Fig. 5,
wherein the clutch member 23 engages the clutch
24 for turning the respective time-indicating
hands 27 and 28, the coincidental engagement
of clutch member 35 with the clutch disc por-
tion 86a of gear 3§ effects rotational movement
of speed regulater {!{¢ concomitant with the
hand-setting rotation of stem 18 and propor-
tional thereto in degree determined by the char-
acter of the irregular portion of the circumfer-
ential rim of the cam disc 29.

In the illustrated instance above described,
the irregular portion of the cam disc 29, made
up as it is of the protruding portion 29q¢ and
the adjoining depressed portion 289, is of limited
extent. Consequently effective adjustment of
the time regulator {1 is carried out only within
a relatively narrow range of time' inaccuracy,
e. g. within a range of ten minutes slow or fast.
Ordinarily this range is ample. Thus, should
the user forget to wind the clock, and it runs
down and stops, thereby necessitating the re-
setting of the hands over an interval greater
than the given narrow range, no effective ad-
justment of the speed regulator is made, uniess,
by chance, the correction is within any hour
multiple of any figure within the said narrow
range. Should this occur it merely occasions an
additional one or more resettings of the clock
until the proper position of speed regulator i
is again achieved.

In this connection it should be noted that rota-~
tion of the cam disc 29 to such an extent that
either the pretruding portion 29¢ or the de-
pressed portion 256 of its rim passes completely
beyond the centact nub 30a, places some rim
point with nermal radius equivalent to that of
the point 29¢ against said nub 38e, and whatever
adjustmant of the speed regulator {i that has
keen effected by radial displacement of the lever
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30 has been, what is herein termed, “ineffective,”
that is, of equivalent radial displacement, both
inwardly and outwardly, or vice versa as the ease
may be, the net effect being zero.

The .cam disc 28 is 50 positioned on the stem 10
that, when pawl {7 drops into the longitudinal
slot 20, contact nub 3Ca rests against point 29c
of normal cam disc radius. Thus, the hand-
setting mechanism is always orientated with the
cam means in a given manner before the hand-
setting operation can commence.

As mentioned previously, the cam disc 29 may
be configurated to produce any desired resulis
in particulayr instances. For example, the rim
of cam disc 28’ of Fig. 6§ has a depressed portion
299’ which extends circumferentially from the
deepest part adjacent the point 2%’ of normal
cam dise radius, in gradually increasing radii,
i. e. in substantially outward spiral formation,
to a point “A” of normal cam disc radius located
diametrically opposite the point 29¢’, where the
protruding portion 23’ commences and gradu-
ally builds up in continuing eutward spiral for-
mation to its highest part adjacent the point
2%¢’. This type of cam dise is especially adapted
for clocks commonly used in automotive yehicles,
where winding is accomplished electrically at
frequent intervals. It provides for regulation
over a wide range of inaccuracy of time indica-
tion.

As illustrated, the 360 angular degrees of any
cam disc is effective over a 360 angular degree
sweep of the hands of the timepiece. However
the provision of step-up gearing for the hands
would make a cam disc effective over several
times the 360 degree sweep of the hands, depend-
ing upon the gear ratio, if that were to be found
desirable in particular instances.

In Figs. 7 through 14 the invention is illustrated
as applied to a watch of conventional construc-
tion. The structural characteristics of this em-~
bodiment are, in many respects, quite different
from the foregoing clock embodiment. Never-
theless, the two embodiments share important
structural and funectional features, and, generi-~
cally speaking, are very similar.

In PFig. 7 the winding stem 50 of the watch
is shown pushed in, which is the normal winding
and running nosition. Such winding stem has
an elongated upper portion 50a¢, which is cylin-
drical and passes through the tubular driven
widing gear & for free rotation therewithin.
The stem has, further, an elongated lower por-
tion 50b, which is square in right cross-section
and has mounted thereon, for free sliding move-
ment longitudinally thereof, the tubular drive
winding gear 52, see especially Fig. 10.. A headed
pin 8, whose shank is cylindrical and extends
intc a correspondingly cylindrical recess ‘§0¢ in
the stem portion 30b is resiliently urged against
the lower end of the stem portion 58b, and follows
its movement upwardly when the stem is pulled
out into hand-setting position, see Figs. 8 and
9, by means of a link 54 working from a pinion
B8 which is maintained under the constant urge
of a spring 56.

The pinion §5 meshes with a second pinion 57,
from which rigidly extends a lever arm 58 whose
rounded head-end 58a rests in an outer circum-
ferential groove §2a formed intermediate the
toothed ends of the drive winding gear 52. The
urge of spring 46 is transmitted from pinion 55
te pinien 57 and serves to normally maintain the
drive winding gear 52 in such a position that its
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6
toothed upper end 52b meshes with the toothed
lower end 5la of driven winding gear 51.

A spur gear portion 5ib of the driven winding
gear §{ meshes with an intermediate gear 59
which, in turn meshes with a winding gear 60, all
in conventional fashion. Thus, when in the
position of Fig. 7 the winding stem 58 is rotated
in the proper direction the watch is wound in
conventional manner.

When the winding stem 58 is pulled out into
the hand-setting position of Figs. 8 and 9, the
headed pin 53 follows the lower end of the stem
upwardly under the urge of spring 56, and, by
rotaiing pinion 57, causes the drive winding gear
82 to disengage from driven winding gear 51 and
to slide down the stem portion 585 to the position
illustrated in Figs. 8 and 9. In that position, the
lower crown gear end 52¢ of drive winding gear
%2 meshes with a gear €1, see especially Fig. 11,
which transmits rotation through a frietion
clutch 82 to a gear 8, the first of a train of gears
making up part of the motion-transmitting
means operative between the hand-setting means
and the adjusting means for the speed regulator
of the watch.

The speed regulator is conventional; it includes
a disc 84, Fig. 8, fixed to a spindle 88a on which
it may be rotated, and has a finger 84b which
engages the cuter loop of the hair spring 85 of
the watch. A gear §8—3 freely mounted on the
spindle 88¢ for rotative movement, and con-
nected to the same by a friction safety clutch 87
for transmitting the rotative movement thereto,
is driven by a train of gears 66—2; 65—, Fig. 8,
and 68, Fig. 9, the latter arranged to be engaged
and driven by a gear portion of the regulator
adjusting means of the invention, hereinafter
described.

The gear train making up part of the aforesaid
motion-transmitting means between the winding
and hand-setting stem 58 of the watch and the
regulator adjusting means is driven by reason of
the meshing engagement of the lower toothed
end 52c of drive winding gear 52 with the first
gear §3 of the train. Such train includes a plu-
rality of gears mounted for rotation on a floating
frame 88, which is pivoted at §8 to swing through
a limited stroke; and includes, further, a gear 19

reely mounted for rotation on the pivot 89 and
in mesh with the gear 83. The gears mounted
on the frame §8 comprise gears T{, 72, and 73, the
gear T{ being in mesh with gear 78 and being
agdapled to make and break meshing engagement
with a hand-setting drive pinion 14 in accordance
with the change in position of the frame, the
gear 13 carrying in fixed rvelationship therewith
a cam disc 1§, and the gear 72 being intermediate
the two gears 71 and 73, meshing with both and
serving to transmit rotation from the former
to the latter.

The floating frame 58 has an arm 58aq secured
to one end of a spring 78, whose opposite end is
fast on the stub shaft portion 35¢ of pinion §5.
Such spring T8 is substantially untensioned when
the stem 58 is in the normal pushed-in winding
position of Fig. 7, but, through the rotatiocnal
movement of pinion §5, is tensioned when the
stem 58 is pulled cut to the hangd-setting position
of Figs. 8 and 8. The tension ¢f spring 76 urges
frame 88 toward the left in Fig. 9, and would or-
dinarily swing it in that direction on its pivot
88 were it not for the stop action of s resilient
finger 77, fastened at 78 and restrained from ro-
tation by pin 782 and corresponding hole 18b and
bearing directly against the rim of a disc 79 made
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fast to and carried by the gear 7i, see Figs. 9
and 12.

The disc 79 has a notch 798¢ formed in its rim
for the reception of the finger 17, such notch hav-
ing the sloping formation shown in Fig. 14 lead-
ing to the flat outer face of the disc. Thus, when
rotation of the stem 58 in its pulled out position
of Figs. 8 and 9 rotates the gear 71 to the position
shown in Fig. 13, where the notch T8¢ registers
with the resilient finger 17, the spring 7§ is ef-
fective to push frame 68 fo the left, finger 17
riding up the sloping bhottom of the notch to a
riding position on the flat cuter face of the disc
18, see Fig. 14, The user would have this acticn
indicated to him by the hands, which previous
to the action would not ke controlled by the wind-
ing stem, becoming controlled in the conventional
manner. It should be noted that the spring 3
is stronger than the spring 76.

The cam disc & has, in this embodiment, sub-
stantially the same rim irregularities as the cam
29 of the preceding embodiment, and in the reg-
istering position of the finger 7% relative to the
notch 78a, explained above, the contact nub 8«
of a lever 86 rests against the point 75¢, of normai
cam disc radius, disposed between the arcuate
protruding portion 8¢ and the adjoining arcuaie
depressed portion 795, see Fig. 13. This is the
position of orientation ketwsen the hand-setting
mechanism of the wateh and the cam means.

The hand-setting mechanism includes a gear
§1 to which the minute hand 82 of the watch is
affixed. Such gear 81 is in mesh with the pinion
14, and in the position of the parts as just de-
scribed where the frame 88 has swung to the left
under the pressure of spring 18, gear Tl bheing
moved into mesh with the pinicn 74, rotation of
the stem 5§ will effect a corresponding rotation
of the gear 81. Reduction gears 83, 54, and 85,
respectively, transmit the rotation in suitable re-
duced degree to hour hand 8§. Accordingly, ro-
tation of the stem 58 effects a corresponding
setting of the time-indicating hands of the waich.

The means for adjusting the speed regulator
cof the watch is actuated by the aforementioned
lever 88. It comprises a sector gear 87 pivoted
to 8 Jower arm £8b of the frame 88, and connected
to the work arm 80b of the lever by a link 83. A
spring 89 pressing against the arm 86b of the
lever constantly urges the contact nub 82a against
tha rim of the eam disc 75, and, when the cam
disc is rotated by the rotation of stem B8, the
irregularities 75a and 756 of its circumierential
rim will displace the contact nub 88a substan-
tially ragially outwardly of the cam disc or
radially inwardly thereof, depending upon the di-
rection of rotation of the stem. Since movement
of the frame 85 to the left, as explained hereto-
fore, carries the sector gear §7 into meshing en-
gagement with the speed regulator adjusting gear
85, any radial movement of the contact nub 88a
of the lever 28 which is transmitted to the sector
gear 87 by the link 88, will effect a eorresponding
adjustment of the speed regulator.

To facilitate and control the swinging move-
ment of floating frame 68 upper and lower guide
arims 88c and 638d, respectively, working in re-
spective guideways 98 and 81, may be provided.

Since movement of the frame 88 to the leit
from its position of Figs. 8 and 9 both throws gear
71 into meshing engagement with the hand-set-~
ting gear 74 and gear sector &7 into meshing en-~
gagement with the speed regulator adjusting gear
86, as shown in Fig. 13, rotation of the stem 50
will simultaneously effect correction of the set-
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ting of the time indicating hands 82 and 66 and
proper adjustment of the speed regulator of the
watch.

Thereupon, pushing in of the stem 59 to the
normal winding and running position shown in
Fig. 7 will, by the incidental rotation of the
pinion 55 acting through its stub shaft 55¢ on
spring 76, move the frame §8 to the right and
permit the resilient finger 77 to snap back into
its normal stop position of Fig. 12.

‘Whereas this invention has been illustrated
with respect to preferred specific embodiments
thereof it should be understood that various
changes in such specific forms and that various
other forms may be constructed by those skilled
in the art without departing from the spirit and
generic purview of the invention as defined in
the following claims.

I claim:

1. In a timepiece having hand-setting means
and a speed regulator equipped with adjusting
means, mechanism for automatically rezulating
the timepiece coincidentally with the resetting of
the hands from incorrect to correct time indica-
tion, comprising a cam disc mounted for rotation,
said cam disc being circumiferentially conifig-
urated in accordance with the adjustment de-
zired through any angular degree of its rotation;
means for effecting rotation of said cam disc co-
incidentally and proportionally with the rotation
of the hands of the timepiece to correct time in-
dication; lever means operatively associated with
said cam disc; means for transmitting motion
from said lever means to the said regulator-ad-
justing means; and resilient means urging said
lever means against the said circumferential sur-
face of the cam disc, so movement will be im-
parted to said speed regulator in accordancs with
the movement of said lever means radially of said
cam disc as determined by the circumfererntiial
configuration thereof.

2. Mechanism as set forth in claim 1, wherein
there is provided means for orienting the hand-
setting mechanism of the timepiece with said cam
disc prior to the hand-setting operation thereof.

3. In mechanism for automatically regulating
3 timepiece, a cam disc mounted for rotation, said
cam disc being circumferentially configurated in
accordance with the extent of regulating adjust-
ment desired through any angular degree of its
rotation; lever means operatively associated with
said cam disc; and resilient means holding said
lever means constantly against the circumferen-
tial surface of said cam disc.

4. In a timepiece having hand-setting means,
including a manually manipulative stem, and
having, further, a speed regulator equipped with
adjusting means, mechanism for automatically
regulating the timepiece coincidentally with the
resetting of the hands from incorrect to corrsct
time indication, comprising a cam disc mounted
upon said stem for rotation therewith, said cam
dise being circumferentially configurated in ac-
cordance with the extent of regulator adjustment
desired through any angular degree of cam disc
rotation; a lever, and means resiliently urging
said lever against the circumferential surface of
said cam disc; an engaging part rotatably mount-
ed on said stem and linked to said lever for ro-
tation thereby; a complimentary engaging part
rotatably mounted on said stem for engagement
by the first-named engaging part when the said
stem is displaced longitudinally into hand-set-
ting position; means connected with the second-
named engaging part for transmitting rotation
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thereof to the said adJustmg means of the speed
regulator; and means lockmg the sald stem
against longitudinal displacement except at 2
given mrcumferentlal location suitably 011ented
with said cam dise.

5. Mechanism as set forth in claim 4, wherein
means are provided on the stem for eng aging the
hand-setting mechanism of the timepiece when
the stated engeging parts are in eng agement, and
for disengaging therefrom when the latter are
moved out of engagement.

6. Mechanism as set forth in claim 4, wherein
the stem-locking means comprises two longitu-
dinally spaced, circumferential grooves formed
about the stem, the said grooves being connected
by a loncluudmal notch whose bosition is suitably
oriented with the eam disc, and a pawl resmentlj
pressed against the stem within the zone com=
prehended by said grooves.

7. In a timepiece having hand-setting means,
including a manually manipulative winding and
hand-setting stem arrangement longitudinally
shiftable from winding position to hand-setting
position and vice-versa, and having, further, a
speed regulator equipped with adjusting means,
mechanism for automatically regulating the
timepiece coincidentally with the resetting of the
hands from incorrect to correct time indication,
comprising a pivoted frame; resilient means nor-
mally maintaining said frame in a given posi-
tion; means associated with said stem arrange-
ment for urging said frame from its said given
position when the stem arrangement is shifted
into hand-sefting position; a cam dise rotatably
mounted on said frame, said cam disc being cir-
cumferentially configurated in accordance with
the extent of regulator adjustment desired
through any angular degree of cam disc rotation;
a lever pivoted on said frame structure, and
resilient means urging said lever into contact
with the circumferential surface of said cam
dise; means operatively associated with said lever
for engaging the said regulator-adjusting means;
means for transmitting rotation of said stem ar-
rangement in its hand-setting position to said
cam disc; means normally holding said frame in
its said given position against the urging of said
stem-associated means; and means suitably ori-
ented with said cam disc for releasing said frame-
holding means during rotation of said stem-ar-
rangement, movement of said frame from its
given vosition effecting engagement of said lever-
associated means with said regulstor-adjusting
means.

8. Mechanism as set forth in claim 7, wherein
the stem-associated means for urging the frame
from its given position comprises rotatable means
arranged to be rotated to a limited extent by the
longitudinal shifting of said stem from winding
to hand-setting position, and wherein the resilient
means normally maintaining the frame in its
given position connects said rotatable means with
the frame.

9. Mechanism as set forth in claim 7, wherein
a train of gears mounted on the frame serves to
transmit rotation from the stem arrangement to
the cam disc, and wherein one gear of said train
meshes with a hand-setting gear when the frame
is moved from its given position.

10. Mechanism as set forth in claim 7, wherein
a train of gears mounted on the frame serves
to transmit rofation from the stem arrangement
to the cam disc; wherein the frame-holding
means comprises a dise concentrie with and fixed
to one of the gears of said train, and a resilient
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finger having one of its ends anchored and its
other end pressing against the rim of said d1sc'
and wherein the releasing means comprisés a
notch in the said rim of the dise, sloping toward
the free face of the disec so said resilient finger
is aliowed to spring radiaily of the disc and onto
the said free face thereof when the said notch is
brought into registry therewith. -

11. Mechanisn: as set foréh in claim 7, wherein
the lever-assogiated means comprises a sector
gear linked to the lever, and wherein guldes are
grovided for the frame so said sector ‘gear will
be brought into mesh with a regulator- -adjusting
gear upon mov ement of the frame from its given
position.

12, In a timepiece having a main drive mecha-
nism, hands, and a speed regulator: a normally
stauonary cam mounted for movement independ-
enily of the main drive mechamsm and having
a fast time surface poriicn, a slow time surface
portion immediately adjacent thereto, and a point
of normal time surface directly therebetween a
speed regulator adjuster resiliently b1ased into
constant bearing engagement on said cam and
movable therecby in degree determined by en-
gagement with the 1espectwe sauace portlons of
the cam; l“and seuting means 1nclud1ng an ele-

ment shiftabie ¥ oeuwe en a first position of normal
timep1ﬂce operaolon and a second posltlon for
sftecting movement of the hands from incorréct
to correct time indication, said cam being mov-

b1e by the hand setting eiement for shifting the
ositions of its time surface portions relative to
the speed regulaior adjuster, said cam also being
movablie by the hand setting element during
hand setting manipulation thereof coincidentally
with the movement of the hands to correct time
indication wnereoy simultaneously and propor-
tionally to move the spesd regulator adjuster in
accordance wwh the configuration of the cam.

13. In a timepiece having g main drive mecha-
nism, hands, and a speed regulator; a normally
stationary cam mounted for movement independ-
ently of the main drive mechanism and having a
fast time surface portion, a slow time surface
portion immediately adjacent thereto, and a. point
of normal time surface directly therebetween; a
speed regulator adjuster resiliently biased into
constant bearing engagement on said cam and
movable thereby in degree determined by en-
gagement with the respective surface portions of
the cam, hand setting means including an ele-
ment shiftable between a first position of normal
timepiece operation and a second position for
effecting movemsnt of the hands from incorrect
to correct time indication, said cam being mov-
able by the hand setting element for shifting
the positions of its time surface portions relative
to the speed regulator adjuster, said cam also
keing movable by the hand setting element dur~
ing hand setting manipuiation thereof coinciden-
tally with the movement of the hands to correct
time indication whereby simultaneously and pro-
portionally to move the speed regulator adjuster
in accordance with the configuration of the cam,
and means preventing movement of the cam co-
ineidentally with time correction movement of
the hands until the cam is first shifted to place
its said normal time surface point in bearing
registry withh the speed regulator adjuster.

14. In a timepiece having a main drive mech-
anism, hands, and a speed regulater; a normally
stationary cam mounted for movement inde-
pendently of the main drive mechanism and hav-
ing a fast time surface portion, a slow time sur-
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face portion, and a point of normal time sur-
face portion therebetween; a speed regulator ad-
juster resiliently biased into constant bearing en-
gagement on said cam and movable thereby in
degree determined by engagement with the re-
spective surface portions of the cam, hand set-
ting means including an element shiftable be-
tween a first position of normal timepiece opera-
tion and a second position for effecting move-
ment of the hands from incorrect to correct time
indication, a driving member operative by actua-
tion of the hand setting element when in said
second position, means for moving said cam to
shift the surface portions of the cam relative to
the point of bearing engagement with the speed
regulator adjuster, and means establishing an
operating connection between the cam and said
driving member when the speed regulator ad-
juster bears on the normal time surface point
of the cam between said fast time and slow time
surface portion whereby the cam is' driven coin-
cidentally and proportionally with the movement
of the hands to correct time indication to en-
gage its fast or slow time surface portion with
the regulator adjuster and thus change the speed
of the main drive mechanism in accordance with
movement of the regulator adjuster under in-
fluence of said cam surface portions.

15. Tn mechanism for automatically regulat-
ing a timepiece; cam means movable in unison
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with the time indicating means of the timepiece
during movement of said time indicating means
from incorrect to correct time indication; said
cam means including an adjustment-effecting
surface portion operative throughout any pos-
sible extent of movement of said time indicat-
ing means from incorrect to correct time in-
dication; means associated with said cam means
and movably responsive to the configuration of the
adjustment-effecting surface portion thereof; and
means for transmitting the adjustment move-
ment of said cam associated means to the speed
regulator of the timepiece.
ROBERT ELLSWORTH HOLDMAN.
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