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(No medel }

Zo all wkom it may concern :

ing, and Teppmg Watch-Balances, of whwh

~ the followmg is a specification.

- Thisinvention relates to mechamem edapted

| to form the serew-holes in the rim of a wateh-

balance for the reception of the usual screws
or weights., Said holes are made at varying
distances apart and each hole isusually formed
by the successive opemtmn of a pointing, drill-

“ing, and tapping tool, the balance being held |
‘by a rotary spindle, Whleh is turned partially |

after each hole'is completed to present a new

‘portion of therim to the tools,which are brought

forward to enter the rim, and are located side

by side on a sliding carria ge, so that each tool
can not only move forward toenterthe balance, |

~ but also sidewise, so that after it has acted on

tool.
~ bring it into position to receive the action of |
the hole-forming tools are limited by an index-.
. wheel hamng notches corresponding in num-
- ber and arrangement to the holesto be formed

the balance it can give place to the succeeding
The p&I‘tldl rotations of. the balance to

in the balance, and a spring- -catch adapted to

. coincide with each notch in succession and ar-

rest the rotation of the balance holdmg spm

dle at the proper points. |
- Heretofore the rotation of the 1ndex wheel.
R and of the balance and the described move-
~ ments.of the hole-forming tools have been ef-

.' 3¢ fected by the attendant of the machine, who

is obliged to glve 1t hlS entlre tlme and atten

'tlon o

My in vention hae for its obj ect to enable the_
entlre operation to be performed automatically,

o 80 that the attendant will only have fo app]y
and remove the balances, and will therefore

- be enabled to attend to severel machines, the

e machine stopping autematmally efter each bal

- . anceis completed. | |

4%
. provements which I Wlll now proeee(] to de-

To this end my invention consmte in the im-

scribe and claim.,.
Of theaccom panymgdrewm ge, for mlng pert

R f --of this epeclﬁcatlen, Figure 1 represents a plan

‘view of a machine embodying my invention.

represents a section on line z 2, Fig. 2

| tion on line & m, Fig. 1. Fig. 2* representsan
-~ Beit known that I, GHARLESV WOERD, of‘

.Wa,ltham,m thecounty of Middlesexand State
of Massachusetts, have invented certain Im-
;provements in Machines.for Pointing, Drill-

enlarged section of the friction device shown

in Fig. 2. Fig. 2" represents-a section on line
Fig. 3 represents an end eleva-
Fig. 4 represents a partial side eleva. -
tion, showing a part of the automatic stopping

| mechanism. Tig. 4* represents a perspective

view of other parts of the stopping mechanism.
Fig. 5 represeuts a section on line y y, Fig. 2.
Iig. 8
Figs.

' 2, Big., 2%,
1310’[1

Figs. 6 and 7 represent detail VIBWS

9 and 10 represent: respectwe]y side ::md pl.m

views of the tool-carrying stocLs emd then Op |

erating mechanisni.

all the figures.

The same letters refer to the eame parte in

6o

In the drewmgs, H represeuts a supportm g-

frameof suitable construction yhaving bearin ge
for the driving-shaft A, Said ehafb is provided

7o

with worms B D, which impart motion respect-

ively to worm-gears C H, the gear O effecting
the rotafion of the vertlcal balance- holtlmg
spindle L, which rofation is made intermit-

tingly through intermediate mechanism here-

inafter described, and the gear I, ¢ 4;r:1t1nu0usl§ |
‘rotating a vertical cam-shafs, F, ha,vmg cams

75

whereby the hole formm g teols are eucceeswel y

-seribed. The Spmdle 1i1s p1 ovlded at 1ts up-
‘perend with a suitable chuck or clamping de--

vice for holding the balance d to be acted on.

To the lower end of said spindle is rigidly at-
‘tached the index-wheel I, having in its periph-
ery notches e, formed llke those of ratchet-

80 .

wheels, and corresponding in number and rela- -
tive position to the holes drllled in a balence B

wheel.
R represents & pawl which is pwoted to a

fixed part of the frame H, and is' pressed
against the periphery of the mdex wheel by a
spring, f, so as to engage with either of the

0o

notches ¢, and thereby pIevent theindex-wheel

from rotating. The pawl is adapted to hold
the index-wheel during the operation of form-
ing each hole in the balance and afterthe hole =~

95

is completed the pawl is thrown out of its en-

end of the pawl by a nose, h, on a wheel, %,

‘gagement with the index-wheel by a sliding
rod, g, adapted to be forced against the rear

100

Flg 2 repreeents a longltudmal vertlcal sec- | seldwheelbemgloeated on the cam- r=ﬂ+]1:m£r‘t}3‘a,ndl- B
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rotatéd thereby. When the index-wheel is re- -

leased it is rotated by the worm-wheel B
through the medium of a friction device, which

enables the index-wheel to remain stationary |

when locked by the pawl and to rotate with

the worm-wheel B when thepawlis disengaged,

the worm-wheel being continnously rotated, so
that the index-wheel will be rotated immedi-

ately upon the disengagement of the pawl.
Said friction device is composed of a metal

plate, N, interposed between two opposing sur-

faces, () P, which are so connected to the worm-
wheel O as to rotate therewith, and springs
S, arranged to press the surface P against the

plate N, and thereby press the latter against
the surface O,the surface P being a plate hav-

ing pins P? adapted to slidein and outof sock-

ets I’° in the worim-wheel C, so that it can be
moved by the springs S, and at the same time
rotated by the worm-wheel. The plate N has
a hub, N/, inclosing the chuck-operating serew-
rod j, which passes through the worm-wheel
C and spindle L, and on the hub N’ is formed
an arm, N? having a pin, N3 which passes
through the index-wheel, thereby rigidly con-
necting the index-wheel with the plate N.
9’ ¢’ represent washers interposed between
the plate N and the surfaces O and P.
kL m represent three head-stocks, provided
respectively with pointing, drilling, and tap-
ping tools, the head-stock k having a pointing-
tool, &/, the head-stock ! a drill, I, and the
head-stockmatap, m/,said head-stockshaving

- suitable chucks to grasp said tools. The head-

35

4.0

stocks are movable longitudinally toward and
from the balance-holding spindle L, so that
each tool can be forced into the rim of the bal-
ance, and also so that the tools can act suc-

cessively at the same point on the balance.

The movement of the head-stocks toward the
balance is effected by means of a primary car-
riage, U, supporting said head-stocks, and
movable in guides on the frame H, a cam, =,

~acting on a roller, #/, on said earriage to force

55

the latter toward the balance, and a spring, o,
- to force the carriage in the opposite direction

when permitted by the cam. The head-stocks
are directly supported by a secondary car-
riage, T, which is movable upon the primary

 carriage, U, in a direction at right angles to the
~ line of movement of the latter.

The lateral
movement of the head-stocks is effected by a
weight, v, or its equivalent, acting on the car-
riage T through a strap, v/, running over a
pulley, ¥?%, to draw the carriage T in the direc-
tion indicated by the arrow in Figs. 1 and 3;
a series of cams, k* I* m?, on the cam-shaft F,

- and a lever, n? pivoted to the frame of the

60
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machine at o/, said lever having adjustable
bearings, &* I* m3, for the cams k2 [2 m?, and be-
ing connected to the carriage T by a connect-

‘ing-rod, p. It will be seen that the tendency

of the weight v is to press the bearing-surfaces
of the lever n? against the cams 73 B m?, so
that when the projecting portion of either of

said cams strikes one of said bearing-surfaces

it moves the carriage T in the op"posite direc-

tion to that in which said carriage is moved

| by its weightv, and when the recessed portion

reaches the bearing-surface the weight, causing
the bearing-surface to follow the undulations

70

of the cam, moves the carriage T in the oppo-

site direction. The cam %? is arranged to act

on the lever-bearing %% and is adapted to hold

the head-stock % in position, and for a suffi-
cient length of time for the pointing-tool. to
-act on the balance, when the carriages U T

are moved forward by the cam »#. The cam 2,
arranged to act on the bearing I°, has a shorter
radias than the cam %2, and is adapted to hold

the pointing-tool. The cam m?is arranged to

‘act on the bearing %, and is adapted to hold

the head-stock m in position for the tap m’ to
act on the balances. The cam » is so formed

U, supported carriage T, and the head-stocks
forward and permits the same to be returned
by the spring o once during the time that each
head-stock is held opposite the balance. The
portion 1 of the cam 7 is formed and timed to
move the head-stocks forward while the point-

75

80
‘the head-stock I in position for the drill I toact
| onthe balance foragreater length of time than

and timed that it moves the primary carriage,

90

ing-tool &’ is opposite the balance, and suffi-

ciently to enable the pointing-tool to make a
slight cavity in the balance.
formed and timed to move the head-stocks for-
ward while the drill I’ is opposite the balance
and farther than the portion 1, so that the drill
can pagsthrough the balance,andis alsoadapt-

.ed to give the drill a series of backward move-

The portion 2is -

95

ICC -

ments by means of depressions 2/ 2/ 2/, to en-

able the drill to clear itself from its cuttings.
The portion 3 is formed and timed to move the
head-stocks forward while the tap m’ is oppo-

.site the balance and sufficiently far to pre-

sent, the tap to the mouth of the previously-

drilled hole, the movement of the tap into said

hole being effected by a pin, u, on the disk
m* acting on one arm of a bell-crank lever,
u'y pivoted at «° to an arm on the carriage T.
The other arm of said lever bears upon a slid-
ing rod, «’°, having forks «* 45 bearing alter-

I0S

II10

nately upon pulleys p3 p*, which are fitted in

sleeves and are actuated by springs ¢° ¢5, and
run loosely on the tap-spindle. The sleeves
of the pulleys p° p* are provided with prongs
N*> N°% which engage alternately clutch g,
which is firmly secured on the tap-spindle.
The arm L2 on the sliding rod «* embraces the
tap-spindle and ‘acts directly on the springs
o' 5* between it and the collars 83 St Dar-
ing the forward movement of the sliding rod
w’ the arm L1* compresses the spring S/, which
in turn causes the tap-spindle to move for-
ward. The revolving pulley p*, however, be-
ing actuated by spring ¢, and not longer de-
tained by fork #° on sliding rod % which

‘moves simultaneously with the rod, passes

quickly forward and engages its prong N3

“with the clutch %% and thus gives rotation
to the tap-spindle, allowing the tap to enter

IIS

120

125

I30

-



e

A

T g0

e

6o

- . of the latter with the forks u? u5, Pulley p3 is
~ now free to follow, engaging cluteh g5 and re-
~~volving the .tap-spindle in a contrary direc-
- 1o tion to that of the forward movemen t, the
. pulley p° being driven by a belt running in
~ the opposite direction-to the belt that drives |
- the pulley p*t. The tap is thusunserewed and
ireed from the balance.
fore, that after the head-stocks have been

uuuuuu

cut the -screw-thread therein. During this

~operation the fork % has moved pulley p? for-
‘ward and against its spring ¢%  As soon as

pin % releases the bell-cranklever «/ the spring

»on the sliding rod causes a return m otion

- It will be seen, there-

moved forward by the portion 3 of the cam n,

- and while they are being held by said portion,

~ the tap is given a secondary forward move-
- ment, which carries it through thedrilled hole

‘in thebalanceand formsthethread in said ole,
| and“'a_'backward-,-movement.Which__withdraws

 thotap from the hole. ~The chucks or spindles

- holding the pointing and drilling tools are
- geared together and rotated by a belt run-
- 25

ning ou a pulley, p?% on one of said spindles. -
~ The operation of the machine as a whole is

- as follows: A balance being secured to the

35

- . upper énd of the spindle L, and the latter be-
- ing set at the initial rotating point and held
20

ke 5 ing,drilling,and tapping tools are successively.
~ brought to bear upon thesame point on the bal:
R anice}by;-ai_s_iugl'e'_..fotati_o__n. of the cam-shaft F',
- Its cams #? P'm? and.cam % acting on the two
carriages, as above described, each tool bein
- moved laterally out of line with the balance

by the pawl R of the index-wheel, the point-

- afterit has done its work and been withdrawn.

A tapped hole is thus formed in the balance,
. the tap being withdrawn just before the shaft
| ¥ completes its first rotation. “Immediately
~after the withdrawal of the tap the nose % on.

. the wheel iai)ushesm_th_ej:;rod. ¢.against the rear

- end of the pawl R and disengages the latter:
. momentarily from the index-wheel I. The in-
45

dex-wheel is then rotated by the worm-wheel
C through the interposed friction device until

~the pawl R drops into the next notch of the
~index-wheel and stops it, the rotation thus im--
. parted to the index-wheel and s pindle L being
sufficient to bring the portion of the balance
‘where the next hole is to be made into line
‘with the position successively assumed by the

tools %' ¥.m’. The pointing, drillin g,and tap-.

_ping operations are then repeated by the con-

tinned rotation of the shaft F until another

‘hole is made in the balance. The index-wheel

is then again released and partially rotated

- and stopped in position to receive the next
- hole, and so on antil the index-wheel has
nearly made .a complete. rotation and all the
- holes are formed in the balance. =~ After the
. last hole is formed and while the index-wheel
- is completing its first rotation the pin N3 of

- sald wheel, moving in the direction indicated
C by

by the arrow in. Fig. 4, trips a catch, b, that

holds in suspension -a rod, b, connected with

~from so moving the shipper as long as the rod
0" 18 supported by the catch b, said rod-bein
connected through an intermediate lever, b?,
and rod ° with an arm, «*, on said drum y and «
‘holding the latter, with the shipper,in the po-
-8ition shown. When the rod ¥’ is released and
~allowed to drop, the drum a? is allowed to turn
-on 1t8 pivot and ship the belt. The operation
of the machine is thus automatically stopped. .
~When the operation is to be resumed the rod .

0’ is.raised by the operator and hung apon the
cateh b, the shipper being thus moved and
‘caused to transter the belt to the fast pulley.

row, and thas transfer the belt from the fast

freely the opposing: hole of the balance and | a suitable belt-shipping device adapted to be
~operated npon the dropping of said rod to shift
the: belt that drives the counter-shaft, from
“which motion is imparted to the driving-shaft.
- A from a fast to a loose pulley on said coun- -
‘ter-shaft. A device illustrating this is shown -~
1in Ifig. 42, @ being the ‘fast and «' the loose
-pulley; @ the shipper attached to a spring-im-
pelled pivoted drum, ¢*, which has a tendency
'to move the'shipper in the direction of the ar-

to the loose pulley. The .drum is prevented

o o

- A single cam may be used to impart the for-
ward movements to the pointing, drilling, and

‘tapping tools, instead of the series of cams for
moving said tools and the devices described
for imparting a secondary motion to the tap-
-ping-tool. I prefer the means shown, however, o
for the reason that they obviate the extreme
‘wear which would result from the continual
rubbingof a single cam upon a single point on
g | the lever n? and assure an easy and perfect
adjustment in bringing the head-stocks to their
exact position. SR R
- Havin gthusdescribed myinvention,lclaim—
o 1. In-a machine for pointing, drilling, and
tappingbalance-wheels, the combination of the =
balance-holding spindle, the normally-locked ~
index-wheel, the continuously-rotated wheel G,
‘and a friction device rigidly attached to the
index-wheel and held in frictional contact with

100

110

the wheel C, with the driving-shaft and the =

motion to the wheel C and to the vertical shaft
K, the said shaft F and its cams, the slide car- -
rying the pointing, drilling, and tapping tools,

gears thereon for imparting simultan ously

right angles to the axis of the balance-holding
spindle, and the means, substantially as de-

120

2. The combination of the balance-holding
spindle, the normally-locked index-wheel, a
~continuously-rotated wheel, O, and a friction
devicerigidly attached to the index-wheel and
‘held in- frictional contact with the wheel O,
whereby the index-wheel and friction device -~
-are caused to rotate with the wheel C when'
‘the index-wheel is released, as set forth. -
- 3. The combination, with continuously-ro-- - . =
| tating wheel O, of the notched index-wheel,

130

75
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‘and having a motion in a line at substantially —~

scribed, for automatically moving ‘the slide .
transversely to bring the several tools succes- ‘1:
sively into operation on the balance, as set -
forth, e SO, |
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the friction devices and connections, substan-
tially as described, by which the index-wheel

is caused to be rotated from wheel C, the spring
locking-pawl R, adapted to engage with the
notched wheel, and the sliding rod and cam
operating to disengage the pawl and permit
the notched wheel to be rotated, as set forth.

4. The combination, with the pointing, drill-
ing, and tapping tools and the laterally-mov-
able supporting-carriage T, of the series of
cams %2 ? m? and the lever »?, having bearings
corresponding tosaid cams and connected with
sald carriage, as set forth. |

5. The combination of the tap m’ and the
described mechanism for moving the same for-

-ward to the balance, with the pin %, bell-crank

', sliding rod «?, arm 1%, collars s*s*, and springs

S’ 82, whereby the tap is given a secondary

4 - 291,967

forward 'movéme'nt into the balance and then
a backward movement to free it from the bal-

-ance, substantially as set forth.

6. The combination of the index-wheel hav-
ing the pin N3 the catch or hook adapted to
be tripped by said pin, and belt-shipping mech-
anism, substantially as described, held in place
by said hook and allowed to move to ship the
belt when said hook is tripped, as set forth.

In testimony whereof I have signed myname

seribing witnesses, this 26th day of July, A. D.
1881, .

CHAS. V. WOERD.

Witnésses: |
M. S. &. WILDE,
CHAS. A. BERRY.
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| to this specification,in the presence of two sub-
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