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- This invention relates to new and iiseful ime-

provements in a micro-regulator for clocks, ete.
The invention has for an object the construc-
tion of a micro~regulator as mentioned which is
5 characterized by the provision of a hand oper-
ated pinion meshing with a gear carrying a loop
element adapted to control the operation of the

hair spring of a clock or similar mechanism.
Still further the invention proposes an arrange-

10 ment whereby the pinion is controlled by a knob
mounted outside of the clock casing.

As another object of this II}.VEIltIGIl. a prowsmn
is proposed for normally separating the knob

from the pinion prevlously mentioned by a clutch
16 mechanism. -

As another object of this invention a provision

1s proposed for frictionally holding the gear in

- set positions so that it may be readily turned by
the operation of the knob previously mentioned.

Still further the invention proposes the pro-
vision of an arcuate slot arranged in the gear
and engaged by a tension spring mounted upon
the spindle of the gear to preduce the friction
prevmusly mentioned. |

Still further it is proposed to arrange a lip
along a portion of the slot for the purpose of re-
inforcing the slot and also for providing a greater
area for contacting with the frictioning spring.

- Still further the invention proposes an arrange-
30 ment whereby a removable and adjustable ele-
ment is arranged upon one edge of the slot so that
the frictional resistance of the gear may be ad-
justed and controlled.

Still further the invention proposes the con-
struction of a device as mentioned which is simple
and durable and which may be manufactured and
sold at a reasonable cost.

For further comprehension of the invention,

40 and of the objects and advantages thereof, ref-

‘erence will be had to the following description
- and accompanying drawing, and to the appended
claims in which the various novel features of the
invention are more particularly set forth.

In the accompanying drawing forming a ma-
terial part of this disclosure:— | | |

Fig. 1 is a fragmentary rear elevational view
of a clock with a micro- regulator accordmg to
this invention.

- Fig. 2 is an elevetmnal view of Fig. 1 but illus-
trated with the back of the casing removed.

50

- Fig. 3 is a fregmente,ly sectiena.l view taken |

on the line 3—3 of Fig. 1.

~ Fig. 4 is an enlarged detalled view of the gear
used in the micro-regulator.
Fig. 5 is a fragmentary enlarged sectlenel wew
taken on the line 5—>5 of Fig. 4. -
Fig. 6 is a view similar to Fig. 5 but 111ustrat-
60 mg another embodlment of the mventmn |

~clock casing,

267,
~ gages against the flange 26 so as to produce
| larger frmtmmng surface.

- (Cl. 58—111)

Fig. 7 is en elevetiona,l view looking in the

direction of the line 7—17 of Fig. 6.
Fig, 8 is a fragmentary view similar to a por-
tion of Fig. 3 but illustrating another arrange-

- ment of the invention.

Fig. 9 1s a detail of a tension sprmg washer
used in Fig. 3.

The micro-regulator according to this inven-
tion is adapted to be used in combination with a
clock having an arbor 10 with a spiral hair spring
11. The actual clock mechanism will not be de-
scribed in this specification since clock mecha-
nisms controlled with spiral hair springs are very
common, A brief description of the more im-
portant parts of the clock will be given so that
the association of the regulator with the clock
may be readily recognized. The clock is shown
provided with a casing 12 in which the customary
frame 13 is supported. This frame supports the
clock mechanism, partially illustrated in PFig. 2.

Various controls for the clock extend from the

rear of the casing as shown in Fig. 1.
The micro- -regulator comprises a gear 14 whleh
is rotatively mounted upon the frame 13 of the

clock axially with the arbor 10. The gear 14 is

provided with a loop member 15 extending
through an arcuate slot 16 in the frame 13 and
contacting with the hair springs 11. - An indi-
cator 17 also is mounted upon the gear 14 and
extends through or is viewable through an arcu-
ate slot 18 in the clock casing 12 and works in
conjunction with a scale 19 inscribed upon the
One end of the arcuate slot 18
is indicated by the letter “S” and the other end
by the letter “F” to designate “slow” and “fast”
and to instruct the regulation of the cloc.k as

- hereinafter further described.

‘The rotative mounting of the gear wheel 14

is accomplished by rotatively mounting the gear
‘wheel upon the bearing 20. 'This bearing extends

through the frame 13 of the clock and serves to
support one end of the spindle 10. The bearing
20 has a flange 21 engaging against the outer
side of the frame 13 and a reduced portion upon
which the gear 14 rotatively engages. A washer
22 is mounted upon the reduced portion and
acts against the side of the gear 14. A friction
spring 23 extends over .the ‘bearing 20 and is
held in place by screw 24. 'The spring 23 acts
to prevent the gear 14 from becoming free from
the reduced pertlon of the bearing 20.

The hub portion of the gear 14 is formed wzth

an arcuate slot 25 in which the end of the spring
- 23 engages.
upwards into a rim portion 26.

This arcuate slot has one side bent

This rim 26
extends completely along one side of the slot and

also around the ends of the slot at the points
The free end of the frlctmn spring 23 en-

- The friction spring
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23 is in the form of a flat member from sheet
material which has an end 23’ extending into the
arcuate slot 25 as previously mentioned. The
degree of friction may be varied by reason of an
elongated slot 28 which is formed in the flat
friction spring 23 and through which the screw
24 passes. The screw 24 is adapted to clamp the
spring 23 in various positions so as to obtain
various degress of friction between the spring
and the flange 26.

The gear 14 meshes with a pinion 29 which is
fixed upon a spindle pin 30 rotatlvely mounted
on the clock frame 13. |

The pinion 29 is shown upon the vertical cen-
ter line of the clock but its actual location is
one of choice since it may be applied along any
part of the circumference of the gear 14. One
face of pinion 29 is provided with teeth 32 to
form one member of a clutch. The other mem-

ber 29’ is provided with corresponding teeth 32’

which are adapted to engage the teeth 32. Clutch
member 29’ has a central extension plunger 31
formed with a collar 35 and operating knob 36.
A housing 37 is supported on a plurality of legs
38 secured to the frame 13. Plunger 31 is guided
in housing 37 and cap 37'. A compression spring

- 39 within the housing tends to keep clutch mem-

ber 29’ cut of mesh with clutch face 32. By
forcing the operating knob 36 inwardly the clutch
members may be engaged and the pinion 29 may
be rotated for the desired setting.

In Figs. 6 and 7 a modification of the inven-

'tion has bheen disclosed which relates particu-

larly to the frictioning of the gear 14. More par-
ticularly the gear 14 is shown provided with an
arcuate slot 25. A flexible metallic or similar
element 33 is engaged upon one side and along
the ends of the slot 25. This flexible element

33 has a back flange extending against the back

of the gear 14, has a portion extending through
the slot 25, and another portion extending over
the front of the gear 14. 'The resiliency of the
element 33 is depended upon to maintain its

- position. This element 33 may be removed when
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desired and replaced. A shim element 34 is in-
terpcsed between the edge of the slot 25 and the
outer side of the flexible element 33 for the pur-
pose of controlling its position. Thus if a thicker
shim element is engaged in place the element 33
will be located slightly outwards upon the slot
25. This arrangement allows adjustment of the
frictional engagement between the friction spring
23 which is arranged and engaged against the
inside of the flexible element 33. In other re-
spects this form of the invention is identical to
the previous form and corresponding parts may
be recognized by the same reference numerals.

The operation of the device consists in forcing
thre knob 36 inwardly until the clutch members are
in engagement and then turning the knob 36 to
cause the pinion 29 to turn the gear 14 in a greatly
reduced relation. It is for this reason that the
regulator is called “micro”. As the gear 14 turns
the loop element 15 moves along upon the hair
spring 11 and so regulates the operation of the
clock. As the knob 36 is turned the indicator 17

may be watched as it moves along upon the scale

19 and in this manner the adjustment of the reg-
wlator set.
be turned idly without effecting the setting of
the clock but when the knob 36 is forced inwardly
it may be turned in one direction to cause the
indicator 17 to travel in one direction as for ex-
ample, towards the letter “S” which will regulate
the etock to go slower, or the knob may be turned

In normal position the knob 36 may

1,061,958

in the other direction {0 move the indicator 17 to-
wards the letter “¥” so that the clock will be
regulated to go faster. The scale 19 should be
tabulated so that the clock may be regulated to
gain or lose minutes per day or week or frac-
tional parts of minutes depending upon the de-
sire.

As the knob 36 turns, the pinion 29 will transmit,
this motion to the gear 14. The gear 14 will be
held fricticnally by the spring 33 so that it may
assume various positions under the tension trans-
mitted. When the gear 14 has been properly set
the friction spring 23 is depended upon to main-
tain its position indefinitely until it is desired
to reset the device,

It 1s to be understood that while a complete
gear 14 has been illustrated, one-hall or any
portion thereof may be used and that the slot 26
may be formed in the said gear at any desired
arc from indicator 17.

According to the arrangement illustrated in
Figs. 8 and 9, the arbor 10 is supported at one
end upon the bearing 20 which is formed in the
end cf a screw member 42. The screw member
42 threadedly engages through the frame 13 and
is adjustable for tensioning the play of the arbor.

- The gear 14 is rotatively mounted upon the screw

member 42. The screw members 42 is provided
with a head 40 by which it may be adjusted. The
head 40 is formed by engaging a headed screw
partially into the outer end of the screw member
42 in a manner so that the parts are joined in
an integral unit for unison operation, that is,
the screw member 42 can be turned by turning
the head 40. A friction spring washer 43 is ar-
ranged coaxially upon the screw member 42 and
acts between the head 40 of the screw member
and the side of the gear 14.

The friction spring washer 43 has a hub portion
of frusto-conical shape clearly illustrated in Fig.
8, having a projecting finger portion 44 which
engages through the arcuate slot 25 of {the gear
14, In Fig. 9 the friction spring washer 43 is
shown in front and in edge elevational view.  The
loop member 15’ is mounted upon the gear 14 and
extends through the slot 16 in the frame 13. In
other respects the device is similar to the forms
previously described. A feature of this construc-
tion resides in the fact that the screw 40 may he
adjusted for simultaneously frictioning the gear
14 and adjusting the play of the arbor 10.

While I have shown and described the preferred
embodiment of my invention, it is to be under-
stood that I do not limit myself to the precise
construction herein disclosed and the right is re-
versed to all changes and modifications coming
within the scope of the mventlon as defined in
the appended claims.

Having thus described my invention, what I

claim as new, and desire to secure by United States

Letters Patent is:—

1. In combination with a clock having an arbor
with a spiral hair spring, a gear rotatively mounted
on a bearing on said clock axial of said arbor, a
loop element on one side of said gear engaging
sald hair spring to regulate the operation of the
clock, a pinion meshing with said gear and mount-
ed on said clock, a knob for turning said pinion,
sald gear being formed with an arcuate slot, and
a friction spring fixed upon said bearing and
engaging into said slot against one wall of the
slot for frictionally holding said gear.

2. In combination with a clock having an arbor
with a spiral hair spring, a gear rotatively mount-
ed on a bearing on said clock axial of said arbor,
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- spring into sald bearving _
in position, said spring being formed with an
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o loop element on one side of said gear engaging

sald hair spring to regulate the operation of the

clock, & pinion meshing with said gear and mount-
ed on said clock, a knob for turning said pinion,
said gear being formed with an arcuate slot, and
a friction spring fixed upon said bearing and en-
gaging into said slot against one wall of the slot
for frictionally holding said gear, the wall of the
slot engaged by said friction spring being bent
into a filange,

3. In combination with a clock having an arbor

with g spiral hair
ed on a hes

spring, a gear rotatively mount-
ring on said clock axial of said arpor,

& loop element on one side of sa2id gear engag-

ing said hair spring to regulate the operation
of the clock, a pinion meshing with said gear

and mounted on said clock, a knosb for turning

sald pinion, said gear being formed with an
arcuate slot, and a friction spring ﬂxed upon
said bearing and engaging into said siot against
one wall of the slot for frictionally neiding said
geay, the wall of the siot engaged by sald friction
spring teing pent inte g flange, and said filange
also extending across the ends of said slot. |

4. In combination with a c¢lock having an arior
withh a spiral hiair spring, a gear rotatively mount-
ed on a bearing on said clock axial of said arbor,
a loop element on one side of said gear engag-

ing said hair spring to reguiate the operation
of the clock, a pinion mwhing with sald gear

and mounted on sald clock, a
said pinion, said gear being formed with 2zn
arcuate sict, and a fricvion spring fixed upon
saild hearing and engaging into said slot against
one wall of the slot for frictionally holding said

knob for turning

- gear, a screw engaging through said spring into

said bearing for holding the spring in position.

5. In comupination with a clock having an arbor
spiral hair spring, a gear rotatively
mounted on a bearing on said clock axial of
said arbor, a loop element on one side of said

ceary engaging said nhair spring (o regulate the

operation of the ciock, a pinion meshing with
said gear and mounted on said clock, a knob

for turning said pinion, said gear veing formed
slot, and a friction spring fixed

with an arcusie
upon said bearing and engaging into said slot
against one wall of the slof for fricvionally held-
ing said gear, a screw engaging through said
for holding the sgpring

elongated slot through which said screw passes

to provide for adjustments of the position of
- said spring to vary the frictional engagement.

. In combination with a clock having an

arpor with a spiral nair spring, a gear rofatively

mounted on a bearing on said cleck axial of
sald arbor,

cear engaging said hair spring to regulate the

operation of the clock, a pinion meshing with

said gear and mounted on said clock, a knob
for turning said pinion, said gear being formed
with an arcuate slof, and a friction spring fixed
upon sa,id bearing and engaging into said slot
againgt one wall of the slot for frictionally hold-
ing said gear, and an element engaged upon one
wall of said slot, said friction spring engaging

- said element.

7. In combination with a clock having an

“arber with a spiral hair spring, a gear rota-

tively mounted on a bearing on said clock axial
of said arbor, a loop element on one side of
said gear engaging said hair spring to regulate

a. loop element on one side of said

with said gear and mountaed on said clock, a
knob for turning said pinion, said gear being
formed with an arcuate slot, and a friction spring
fixed upon said bearing and engaging into said

slot against one wall of the slot for frictionally

‘holding said gear, and an c¢lement engaged upon

one wall of said slot, said fricticn spring en-
gaging sald element, and & shim interposed be-
tween said clement and the wall of the slot for
controlling the position of the clement and the
friction of engagement with the spring.

3. In combination with a clock having an arbor
with a spiral hair spring, a gear rotatively
mounted on a bearing on said clock axial of

said arbor, a 1oon element on one side of said

ear engaging ssid hair spring to regulate the
operation of the clock, 2 pinion meshing with
said gear and mounted on said clock, a knob
ftor turning said pinion, said gear being formed
with an arcuate siof, and a friction spring fixed
upon said bearing and engaging into said slot
againsy one wall of the slot for frictionally hold-
ing said gear, and an selement engaged upon one
wall of said slot, said friction spring engaging
sald element, and a
element and the wall of the slot for controlling
the position of the element and the friction of
engagement with the spring, said element hav-
ing a porfion extending through the slot and
portions engaging against the front amcl back
faces of said gear. |

9. In combination with a clock having an arbor
with g spiral hair spring, a gear rotatively mount-
ed on a bearing on said clock axial of said arbor,
2 l0op element on one side of said gear engag-
ing saild hair spring to regulate the operation
of the ciock, a pinion meahing with sald gear
and mounted on said clock, a knob for turning
said pinion, said gear being formed with an
arcuate slot, eand a ifriction spring fixed upon
sald bearing and engaging into said slot against
one wall of the slot for frictionally holding said
gear, and an element engaged upon one wall
of said siot, said friction spring engaging said
element, and 2 shim interposed between said
element and the wall of the slot for controlling
the position of the element and the friction of

engagement with the spring, said element hav-

ing a porvion .extendmg_ through the slot and

- portions engaging against the front and back
faces of said gear, and said element also engag- -
ing around the ends of said slot and having

N

ficient resiliency to maintain its position.

10. In combination with a c¢lock having an
arbcr with a spiral hair spring, a gear wheel
rotatively mounted on the clock axially of said
arbor, a loop element on one side of said gear
and engaging said hair
operation of the clock, a pinion rotative on said
clock and meshing with said gear, and a knob
for turning said pinion, =aid knob being located
on the outer side of the clock, means for auto-
martically keeping said knob disengaged from said
pinion in normal positich, when adjustinent is
not desired, said means comprising a spring op-
erated plunger extending frcm the gaid knob and

terminating in a normelly disengaged clutch

memper, a clutch face on the said pinion, said

cluten face being engageable with the said cluteh

member.
JOHN BULLOCH.
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spring to resulate the .
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