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s

f_Jﬁl"h of ei:tel..; Pataﬂ No. 352,935, dated Novmnber 23, 1886.

Serial No. 125,444, (Model.)

“Zo all whom T may concerw.

" Be it known that I, CHARLES GUSTAVUS
SCHELLENBERGER, a citizen of the United

- States, and aresident of St. Paul, 1nthe county

[C

of Ramsey and State of ‘*vlmuebom have in-
vented certain Lmiprovements in V:’mches
and I do hereby deciare that the following 15&
full and exact desecription thereof, iefueuce

being hadtotheaccompanying dhwmns md,h--

ing p*ut of this specification. -
In the drawings, Figure 118 a rear view of
the movement of a w &tch constructed with

~ my improvements, the back cover or covers
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being removed; IMig. 2, a side view of the top

and botmm platos (}f Lhe wabch in relative po-
sitions, a portion of the movement being

~ shown'in place npon and between them; I‘lg '

3. a central section,on an enlarged seale, of the
balance wheel and pomuce, I‘m 4,9, plan of the

balance-wheel on an enlarged sea.le;. Tig. b, a
partial section, on an enlarged secale, of the

center staff and adjacent parts of the wateh;
Fig. 6, a side view and partial section of the
ely it day wheel-staff and a portion of the ex-
tra cear-wheel carried thereby,on an enlarged
SCdl . Fig. 7, a view in perspective, on an en-
1::L1"g’8d Seale? of a changeable center-stail pin-
ion used with the one-day movement: Fig. §,

a similar view of an auxiliary-staffi pinion

used with my improved eight-day movement,
showing the construction for zmmwab}y coup-
ling to its stafl; Fig. 9, a plan on an enlarged

scale of an index or pointer used by me In

conneetion with my construection of the bal-
ance-staff; Fig. 10, a partial central longitudi-

nal seetion and partial side view of the same;
Figs. 11 and 12, side views In diiferent direc-
tions of the regulator swivel-plate and a por-

tion of the regulating-screw therein; ig, 13,
a side of thesaid regulating-screws; Ifig.

~view in perspective, on an enlarged scale, of

43

the balance-wheel index or pointer, the guide-

plate thereof being removed in the view;

IFigs. 15 and 16, ‘Lop and bottom pempeetwe
vViews, 1"esljectwdy, of the said guide plate on

an enlmﬂed scale; Fig. 17, a p]an on.an eun-

50

larged 50&1@ of the renuhtor index-scale; Iig.

18, a transverse geetion of the same on fm en.-

hwed scale; Iig. 19, a view in pempecbwe
on an eniarg ed scale, of the hair- -Spring regu-
lating:- plate Fig. AO a view 1nperspective, “on
an enlawed smle, of & portion of tlle hair-

14,a

the

in all of the fi

tiony C, the center staff,

‘attached to or moving with the b%mel D, ¢
directly into a pinion, 0% on the center staf ‘,

gear-wheel a*

spring and of the pin in which it is beld and

adjusted; Fig. 21, a view corresponding with

1 but showing only so much
of thumpmmdﬂ 11111 , 4818 nwessu’*yto 111118-

trate that part of my 111\’/"613'[101] Wig. 22,
view similarly mlleqpondmﬂ W 1I:l] the Vlew n

the view in g,

TFig. 2; Fig. 23, a view ecorresponding with

Fig. 20, bm; showing the gearing arranged for
a one-day movement; Fig. 24, a view corre-

sponding with the view in Fig. 22, the gear-

ing also being arranged fora one- dcw move-
ment; Fig. 25 3! plfm on an enlarged scale of
index- ring, swivel-plate, and a
screw for a(l]'tlsting the throw of the hair-
spring and regulating the speed of the wateh;
Fig. 26, a side view of the same; Hig. 27, a
view of the same in a different direction.

Like lettels desighate corresponding
oures,

My several 1r11p-10vemeuts in the watch will
he deseribed in order and the novel featur es

distinguished from those 11 COMMON use,.
Let A’ A” in the drawings represent the two

parts

plates between and upon which the works or

movement of the wateh are mounted, and B
the case, which may be of ordinary construe-
carrying the center
wheel, @', of the movemenb pivoted at one end
in. the plate A’ and extending through the

“other plate, A% the eannon-pinion & Pig
being mounted thereon near the Smd plate-*

D, Lhe barrel containing the mainspring of the
watch A portion of the train of gearing

leading to the escapement-wheel 18 1ndmated
by dotted lines in Fig. 1. ‘

One. of the features of my invention is an

‘additional device by which the watch may be

couvetted into an eight-day watel, or one ran-
ning several times loumr than the usual one-
da@r movement, and reconverted into a one-
day wateh, at pleasure. The means by which
I effect this is substantially as follows.,

By the usuval coustruection a gear-wheel, ¢,

Tt i

C, as shown in Higs. 25 and 24, I employ an
111Lermednt9 oear- Wheel «’, arranged to gear

‘into a pinion, b on the. ‘center staif, C, mzd I

mount this add}_tmnﬂ or 1utermudmte gear-
wheel 1n sueh a position on a staff, E, Lhat the
on the barrel will gear into a

pinion, 5% on the said Sm{f 5, as shown mosb

adjusting-
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clearly in Figs. 21 and 22, Thus the motion | of the pinion 0%, fits, so thatwhile the pinion

from the barrel, instead of being communicated
Immediately to the center staff, is transmitted
thereto through this intermediate gear, «® %
The barrel D way remain the same or of the
same si1ze 1n both arrangements of the move-

ment; but for the cight-day or other length-

ened-time movement the mainspring therein
should be sufficiently strong to compensate
for the loss of leverage in the movement, and
therefore a mailnspring of greater and the
proper strength is used when the wateh is ar-
ranged for ranning eight days or a week. One
or two other changes in eonstruction are made
to adapt the movement to this change of run-
ning time: | |

IFirst. Since when the motion of the barrel
D is transmitted to the center staff through

- the Intermediate wheel and pinion, «® §* the
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barrel gear-wheel ¢' cannot gear directly into
the center-staff pinion, §% as it does with
the ordinary one-day movement, I provide
two interchangeable pinious, &* °, (Shown
respectively in Figs., 21 and 23.) The pinion
shown in Figs. 21 to be used with the inter-
mediate gear-wheel, ¢°, is made of smaller di-

ameter than the pinion shown in Fig. 23, to |

be used with the barrel gear-wheel o direct,

so that in the first case the pinion cannot touch

the said gear-wheel ¢!, as seen in Fig. 21, and
In the other case the pinion shall gear fully
into the said gear-wheel, as shown in Fig.
23.
teeth or leaves than the smaller, but an
exact number in each is not essential.
Second. The interposition of the single in-
termediate gear-wheel, «*, would produce a re-
versal of the motion of the centerstaff,?,if the
motion of the barrel D should remain in the
same direction as when its motion is commu-
nicated directly to the said center staff. In
order to obviate this disarrangement, the bar-
rel Disreversedin position—thatis,it is placed
the other side up—whenthe said intermediate
gear-wheel 1s interposed as clearly indicated
i Figs. 21, 22, 23, and 24. Thuas in Fig. 22 it
Is seen that the gear-wheel ¢! of the barrel is
at the upper side of the barrel and the inter-
mediate gear-wheel, ¢® is below the bharrel,
while 1n Ifig. 24 it is seen that the gear-wheel
' 18 at the lower side of the barrel, showing

the latter to have been reversed in position.

The mainspring also is reversed in the direc-
tion of its action by this change, as indicated
by the reversal of the direction of the holding-
ratchet D" in Figs, 21 and 23. |

To prevent any damage to the movement in
case the mainspring should break and sudden
back -action should result therefrom, other-
wise liable to do damage to the works, I pro-
vide for automatically ungearing the center-

‘staff pinion /°from thegear-wheel ¢!, by means

substantially as follows: In a hub or enlarge-
ment, ¢, Fig. 5, ofthe centerstaff, C, is formed

a spiral or carved groove or slot, ¢!, substan-

tially as shown, into which a stud or projec-
tion, ¢, Fig. 7, formed on the inner periphery

The larger pinion 4%, of course, has more |

will hold the stud at the bottom of the groove
and rotate the staff when moving in the proper
direction, if the motion of the pinion should
be suddenly reversed by the Dbreaking of the

‘mainspring the said stud would run backward,

rise in the slot ¢',and thereby lift the pinion far
enough to ungear it from the gear-wheel which
turns it, and thereby prevent damage to the
train and works beyond the center staff,

The above deviee is especially useful in case
a stronger malnspring than usual is used in
the barrel with a view to the cmployment,
when desired, of the eight-day arrangenent
above set forth. A siwmilar couwstruction of
the auxiliary staff 1 and connection of the
pinion §° therewith may be used; but sucha
provision is hardly necessary when the inter-
mediate gear-wheel, ¢, is interposed between
the barrel and cenfer stalf, so that althougzh

- the pinton &%, Fig. §, used therewith may have

the interior coupling-stud, ¢, the same as the
other pinion shown in Fig. 7, the center staff,
B, used with it,may have simply the construe-
tion shown in Fig. 6, wherein the hub ¢ has a
vertical coupling-groove, ¢*, or one parailel
with the axis of the statf, for readily removing
thie pinion. The potance H'is set and heldin
the plate A" by means shown in Fig. 3, and
in the section Z, under the same figure, on a
largerscale. A hole, &', 1s formed through the
plate A’ of the same diameter-as the interior
of the potance, and through one-half or more

of the thickness of the plate, the whole is en-

larged to form a socket, 2%, into which the u D-
per edge of the potance fits.  Thisupper edge
of the potance has an Outwmﬂl)'-projecting
p or flange, 9/, leaving a narrow space in the
socket below the lip, so that by using a bur-
nisher the metal of the plate is swaged or
““spun’’ into the socket, whereby the potance
1s firmly held in the socket, and is neither
ltable to be forced out nor become loosened.
In order to facilitate the swaging of the metal
into the socket a downwardly-projecting lip,
¥, may be formed around the socket in pre-
paring the plate, as seen in the Fig. 3, annex.

I provide for the removal.of the balance.
staff G° and its replacement without removing
the balance-wheel or other parts connected
therewith by means substantially as follows:
The balance-staff is tapered downward, as
shown in Fig. 3, and is provided around its
upper end with an enlarged hub or collet, G?
which has onits two ends, respectively, shoul-

~dered portions of its peripliery, which receive,

respectively, the balance-wheel G* at its up-
per end and the escapement-roller G® at its
tower end. DBy this construction, in ecase of
breakage or of any causerequiring theremoval
of the balance-staff, it is only necessary to
knock the tapered staff endwise to remove it
from the hub G’ and insert a new staff with-
out disturbing the balance-wheel and roller in
their positious; and when a new staff is thus
inserted no readjustment of the balance-wheel
1s required, all the adjustment required be-
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longing to the staff 1tse=1f—-—-—a sn_nple and easy'
_magtter |

If preferred, the hub and arms of the bal-

ance-wheel may be formed 1n one piece, Or

the lower part of the huband the staff may be
formed in one piece, and an additional huly

- carrying the balance-wheel may be attached

10

tothe upper portion of the staff, which in this
case is to be tapered only from the hub aronnd
its upper end down to the other end. The
result would be the same in all these consfrue-

tions—namely,thestaff and hub of the ba'ance-

15

wheel would be formed separately. |
The balance-wheel G* is constructed with
the usual combined steel and brass rim and
with opposite portions, " and /° thereot sepa.
rate, but connected by a cross-arm, G° W lllbh

includes the central hub, G

For the purpose of eudomnﬂ* the ba,hnce-'

wheel with an elastic yield at the terminations
of its vibrations,and thereby relieving its staff |

from undue stlam the arm G° which connects

the opposite sweled parts of the rim,is formed,

of an oppositely-curved or S Shape substan-

tially as shown in Fig. 4, and made thin and.

- elastie in the pOI‘thllb i ¢, between the hub
- * and ends which are attached to the rim.

20

35

For adjusting the balance of the balance-

wheel having the cross-arm G° as above de-

seribed, small plates or extensions m' m* are

-1e&peetwely attached to the two ends of the

said cross-arm, one end of each plate being se-
(,med {0 the Cross-arm by means of Slots m’
m®in the respective plates, and set-screws, as
shown in Fig. 4, whereby the plates may be

extended more or less from the arm, in direc-

tions substantially parallel with the' rim, and

-
45
B
53
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extending across the open spaces between the
severed portions of the rim, as shown.
projecting ends of the plates are I‘ESpeCtIde
connected with the opposite portions of the rim
by screws »’ 2. Thus the two portions of the

rim are firmly and adjustably connected, and
without interfering with their free e*;p%nsmn'

and contraction under Vallathllb 111 temper

gbure.

Instead of the construction shown in Flw

(which I prefer,) the extension-plates m’ m/
may be made in one plece with the arms, as

shown in. Fig. 1, theadjustment being effected
by the screws a' %, which connect lhe p]a,tes

‘with the parts of the rim.

Since any change in the force of the main-

spring-involives areadJ ustment of the throw of

the hair-spring and balance-wheel, I provide
for such readjustment by means substmtmlly

‘as follows: The index-pointer is composed of

the usual divided ring, K/, encircling the upper
end of the balance-staff and f:ecured npon the
balance-bridge 1n the ordinary manuoer by a
beveled edge ]:)the and having a long pointed
arm, I%, extending outward over the index-

plate K”“, as shown in Figs. 1,9, and 10. Up-
on one.side of the ring K’ two tan gs, 1’ 1%, are
formed, between which the neck A of aswivel-
plate, ti fits, and this swivel-plate is arranged
to recelve a nec,k ¢, on the end of an adj usb

"

serew in Kig. 1&
meng in H?l.:lf]()ll to each 0 ther and to the ring

K areshown in the views

| motions of

The

ring, as clearly shown in the drawings.

shortened, as requir ed,
of the bairspring is to be placed in position
between the screw S'and pin &, the screw is
‘turned partially around to carry its foot i

| ual.

ing-serew,t’,tapped thr ough lugst > onaplate,

{7, seemed to the bfﬂdnee bric oe plate G, 48

shown in Fig. 1. Theswivel. pl ite F isshown
sepqmtdw in Figs. 11 and 12,and the adjusting-
Their position and arrange-

g, Figs. 25, 26, and 27

By this arrangement the tm ning of tlu; SCrew
t* causes the ring K’ to turn ar 01111{1 the bal-

ance-staff, and thehm to regulate the throw

__ofbhehfm Spring.
inward and outward between the t.:mgs ¢t of

The swiv L] plate I, sliding

the ring K', allows the adjusting serew 17 to
move in a btlmf}ht line, while the ring K’ 18
moved thereby in the arc of a cirele, .:111 the
lie said parts being free.

The readjustment of the index or pointerin-

volves a corresponding adjustment of the in-
(Shown separatein Figs. 17 and

dex-plate I,
18onanenlar f:red scale.) Thesaid index -plate

is formed WIth a curved slot pmallel with 1ts
sides, in which may slide a pointer, p°, and be
adjusted therein, as reguired, to adapt 1t (0
the adjustment.of the index. The poiater p°
may be clamped fast. to the index-plate by a

set-serew serewing into a piece or bloek onthe

under side of the pl&tc as shown in the draw-

.11]'3"8

70

80
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The couneotmn hetween the index and the .

hair-spring, by which the vibrations of the

latter are both regulated aud guided, is by the

following means: A small forked p late, L/,
(shownseparatein Figs. 15 and 16,)13 armmed

to rest npon the top of the arm K of the in-

dex- pomtez next to and partially overlapping
the ring K, as shown in Fig. 9,and itis made
ad;ustable nearer to or farther from the bal-
ance-statf by means of a slot or notch, 3,
in the plate, and a set - screw, &, pcl%ed

1 (30D

thiomh the said slob or notch into the index-

-The
index-arm K*is also provided with a longi-
tudinal slot or aperture, 8°, as shown, ander

the plate I/, down through which slot both a

serew, 7, and pin S, secured to the plate L

and projecting downward from its under side,
extend. The screw $*is provided with a lat-
erally-projecting foot, 5 =0, which extends under
the pin 8% as shown in Figs. 10, 15, and 16.
The outer coil of the hair spring of the watceh
is arranged to pass between the said serew S°
aund pin S’i so that when the rim X’ is moved

| around by the adjusting-screw ' the vibra-

tions of the hair spring are lengthened or
When the outer coil

away from the pin, and the hair-spring coil 18

then readily entered between the screw and

pin. Then the foot of the screw is turned
back into position under the pin, thereby re-

taining the hair-spring in position.

‘ol |

The “device is simple, convenient, and effect-
The serew is formed without a head, as
'shown so that it can be scerewed up or down

to reml&te the height of 1ts foot S° and m&ke_

110
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- staff, center wheel, center-sta

[O

15

50

352

1t correspoud with the plane of the coils of |
the bair-spring and with the adjustment
thereof in position. The pinS®may be length-
ened orshortened to correspond with the height
of the screw-foot S°. It may be remarked
that the lugs " and ¢, above set forth, may be
formed directly upon the balance-bridge G?,
Instead of upou the plate ¢, above described;
but I prefer the construction shown in Fig. 1.

For a perfect adjustment of the hair-spring
the following device is employed: A small !
plate, M, is fustened to the balance bridee G’
by means of a slot, v/, in the plate, and a fast:
ening-screw, v°, sothatthe position of the plate
on the bridge is adjustable. The plate M, as
shown in Ifig. 19,is provided at one end or
corner with a socket, ¢, in which a vertical pin,
v', (shown in Fig. 20,) fits, and is held by a set-
screw, v°, (shown separate in Fig. 19,) but
screwing into the side of the socket ¢®.  The
lower end of the pin +* is provided with a |
transverse hole or slot, in which the outer end
of the hair-spring N (partly shown in Fig. 20)
13 held by a wedge or key, +%, driven into the
hole by the side ot the spring, as indicated in
the sald figure. DBy this meansthehair-spring
1s not only firmly held, but may be accurately
adjusted both in relation to the balance staff
by moving the plate M’ with its slot ¢/, and
higher or lower in position by adjusting the
pin v* up or down in the socket v°.

With the.vertical adjustment of the pin o'
the coils of the hair-spring may be held in a
perfectly true plane, and the dishing thereof
be avoided. :

1 claim as my invention—

1. Inawateh, the combinaiion of the center
. pinion, a re-
movable gear-wheel and pinion interposed be-
tween the center-staff pinion and barrel-gear,
and mounted on an auxiliary staff, the barrel-
gear, and a reversible mainspring-barrel, sab-
stantially as and for the purpose herein speci-
fied.

2. The combination of the centerstaff, C,cen-
ter-staff wheel ¢',reversible mainspring-barrel
D, carrying a gear-wheel, «*, center-staff hub
¢’, constructed with a spiral groove,¢!, and the
pinion /°, having an interior coupling projec-
tion,¢’, fitting in the said groove, substantially
as and for the purpose herein specified.

3. The combination of the center staff, cen-
ter wheel, a reversible mainspring-barrel car-
rying a gear-wheel, and a removable gear-
wheel and pinion mounted on an auxiliary
staff’ gearing into the gear-wheel on the barrel
and adapted to gear into a center-staff pinion
of smaller diameter than the pinion which
gears 1nto the barrel-wheel, substantially as
and for the purpose hereiw set forth.

[
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4. The combination of the center wheel and
train leading to the escapement-wheel, and a
balance-wheel constructed with its rim intwo
separate parts, with a doubly-curved elastic
arm, °, connecting opposite ends of the parts
of the rim, and two adjusting-plates, m’ m?* con-
necting the arm G° at its two ends, respect-
1vely, with the adjacent ends of the rim parts
and united with the said parts by serews n’ »?,
substantially as and for the purpose herein set
forth. | -

5. The combination of the center wheel and
train leading to the escapement-wheel, the bal-
ance-wheel, hair spring, anindex-pointer con-
structed with a divided ring, K/, provided with
projecting tangs t' %, a swivel-plate, ¢!, play-
1ng between the said tangs, and an adjusting-
screw, t', substantially as and for the purpose
herein specified.

6. The combination of a center wheel and
train leading to the escapement-wheel, the bal-
ance-wheel, hair-spring, index-pointer adapt-
et to be adjusted around the balance-staff and
provided with an adjustable hair-spring, regu-
lating-plate L/, screw S% pin 8% and screw-foot
>, substantially as and for the purpose here-
1n specified.

7. The combination of a center wheel and
train leading tothe escapement-wheel, balance-
wheel, hair-spring, plate M', adjustable upon
the balance bridge (¢, and a hair-spring-hold-
ing pin, v, adjustable up and down in the
socket of the said plate, the hair-spring being
held in the said pin by a wedge or key, sub-
stantially as and for the purpose herein speci-
ied. |

8. The combination of a center wheel and
train leading to the escapement-wheel, halance-
wheel, hair-spring, index-pointer provided
with an adjustable hair-spring regulating-
plate, I/, adjustable hair-spring-holding plate
M’, and hair-spring - holding pin %, adjust-
able up and down in a socket of the plate

M, substantially as and for the purpose here- -

in specified.,
9. The combination of a center wheel and
train of gear leading to the escapement-wheel,
balance-wheel, hair-spring,anadjustableindex-
pointer, and an index-plate, X provided with
an adjustable pointer, p°, substantially as and
for the purpose herein specified.
In testimony whereof I have hereunto set
my hand in presence of two subscribing wit
nesses.

CHLARLES GUSTAVUS SCHELLENBERGER.
Witnesses: |

C. N. WooDWARD,
LoUuis F'EESER, Sr.
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