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To all whom it may concerm:

Be it known that I, SIMON 1. GAARDER, a
citizen of the United States, residing at otar-
buck, in the county of Pope, and in the State
of Minnesota, have invented certain new and

useful Improvements in Watch-Regulators;

and I do hereby declare that the following 1s
a full, clear, and exact deseription thereof,
reference being had to the accompanying
drawings, in which—

Figure 1 shows a perspective view of a
watch-movement provided with my improved

regulating means; Fig. 2,a similar view of the
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parts of my device separated from each other,
and TFig. 3 a view partly in elevation and
partly in section. |

Letters of like name and kind refer to like
parts throughout the several figures.

The object of my invention 1s to provide
means to enable the regulation of a wateh to
be effected by a micrometrical or exceedingly-
fine adjustment of its regulating mechanism;
and to this end said invention consists in
the device and the parts thereof constructed
and combined as hereinafter specified and
claimed. | |

My invention has nothing to do with the
construction of the device which acts directly
upon the hair-spring of a time-piece, but has
reference to mechanism to be used in con-
junction with anysuitable device of this char-
acter, and hence while 1 show one form of
such device to illustrate the practical embodi-
ment of my invention it is to be understood
that I do not limit myself to the use of such
or any particular kind. The one with which
I have shown my invention as adapted for
use is of ordinary construction, consisting of
a journaling-ring A, mounted on a cock I3
andprovided withtworadially-extendingarms
o and o', the former of which constitutes a
moving arm, while the latter constitutes the
means for carrying the curb-pins, which en-
gage with the hair-spring.

Mounted at its endsinbearings of suitable
construction arranged upon the movement-
plate D in proximity to the outer free end of
the moving arm « is a shaft or arbor i, serew-

| stantially equal to therange of movement the 50
arm « is designed to have. Upon this shatt

or arbor, and adapted to be moved thereby
when the same isrotated, is a block I, having
for the purpose of effecting such movement a
serew-threaded opening which engages with 55
the said arbor. The side of the block adja-
cent to the free end of the arm ¢ of the regu-
lator is provided with means to engage said
arm, which preferably consists of two semi-
circular arms f and f, between whose endsis to
a small space into which projects said arm «.
The opposite side of the block I is shaped so

| as to form an indicator f’, which, in eonjunc-
tion with a graduated scale G, affords means

to show the degree of adjustment or move- 65
ment given the block.

The means I have devised to rotate the ar-
bor and so move the block and throughit the
device which operates directly upon the hair-
spring consists of a worm-wheel ¢, secured to 7o
one end of thearbor E, and a worm I, mesh-
ing with and adapted torotateit. 5Said worm
is journaled so as to be held in position rela-
tive to the arbor by having one of its ends re-

' duced and contained in an opening provided 75
for its reception in a plate I, while its upper
end is contained within an opening provided
in a shell or housing I, placed upon and at-
tached to the plate I, so as to inclose or sur-
round the worm I, except, of course, at a do
point adjacent to the worm-wheel ¢, where a
spaceisleft to permit engagement of the latter
with the worm. Preferably formed withand
as a part of said housing is a straight piece £,
that constitutes one of the bearings or sup- &5
ports for the shaft or arbor K. The reduced
end of the worm extends a short distance be-
“yond the under face of the plate 1 and has
an annualar groove intowhichissprungaring
or perforated disk 7, which operates to hold go
said worm against longitudinal or endwise
movement in one direction by engaging the
under side of the plateI, while endwise move-
ment in an opposite direction is prevented by

plate of the shoulder formed by reducing the
diameter of the worm. This expedient,in

threaded throughout its length, which is snb- i conjunetion with the housing K, forms a sim-

the engagement with the upper side of sald 95
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ple and effective means for journaling and | mechanism is both simple and inexpensive in go

protecting the worm. At its exposed end the
latter 1s grooved or slitted for the reception
of a suitable device, as a screw-driver, to ef-
fect its rotation.

The serew-threaded arbor I& is restrained
from longitudinal or endwise movement in a
way precisely similar to that employed with
the worm H—that is, its end opposite the one
having the worm-wheel ¢ is reduced where it
passes through its bearing at such end, and an
annular groove provided in a portion that pro-
jects beyond sald bearing,into whichissprung
a ring or perforated dlsk' 1he ring or disk
on one side and the shoulder formed by re-
ducing the diameter of the arbor on the other
side engage the arbor-bearing, so that the ar-
borissecurely held againstlongitudinal move-
ment.

1t will be understood that the engagement
or contact of the face of the block ¥ with the
adjacent face of the plate I will prevent ro-
tation of the former and compel it fo move
along the arbor E.

Prcferably all of the parts of my device are
mounted upon the plate I, and the index-scale
formed thereon, and said plate suitably se-
cured, as by screws, to the movement-plate D.
1 prefer, too, that Lhe worm-wheel ¢ and the
shaft or arbor E be integral or in one piece;
but of course changes may be made in this
respect and 1n othels of the same nature with-
out departure from the scope of my invention.

It will be readily seen from the foregoing
deseription that by the employment of my
worm-gearing to revolve the screw-threaded
arbor e‘iceedm gly delicate micrometric ad-
Justment or regulation of the operative lengih
of a hair-spring may be obtained, and that my
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1ts construction.
[Taving thus described my invention, what I

claim is—

1. In combination with a regulator-arm, a
screw-threaded shaftorarbor 1dapted to move
the same, a worm-wheel on such arbor, a worm
meshing with it, having one end reduced and
passed through a supporting-plate, and the
locking-ring seated in an annular groove in
said reduced end beneath the supporting-
plate, substantially as and for the purpose de-
scribed.

2. In a regulating device for time-pieces, in
combination with a movable part of such de-
vice, a worm-wheel, connections to transmit
movement from the latter to said part, the
worm meshing with said wheel, having a re-
duced end with an annular groove journaled
in a suttable part,aring seated in said groove
to prevent endwise movement of said worm,
and suitable journaling means for the othev
end of said worm, substantially as and for the
purpose shown

3. In combination with a worm or serew-
threaded arbor having a portion of its length
reduced to form a shoulder and having an
annular groove, a bearing engaging such re-
duced portion, and a ring or perforated disk
seated in said grooveto preventendwise move-
ment of said m"bmj substantially as and for
the purpose set forth.

In testimony that I claim the foreﬂomﬂ 1
' have hercunto set my hand this 23d (LLy of
Januvary, A. D. 1891,

SIMON 1. GAARDER.
Witnesases: |
AND. G. ANDERSON,
(x, O, GUNDERSON.
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