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| SPECIFICATION forming part of Letters Patent No. 369, 866 dated September 13, 1887

- Application f’led Apul 1, 1887 Sernl No. 233,282,

(No mndel |

1o all whom it ma 7] concerm:

Be it known that I, EDWARD A. MARSH, of

Newton, in the eomlby of Middlesex and State
of Masea(,husebts have invented certain new
and useful Imptovements in Machines for
Turning and Polishing the Rims of Watch-

Balances, of which the followmﬂ* 18 a specifi-
cabion. |

Theuniform and accurate runni ng of a watch
is dependent in a great degree upon the truth
and uniformity of the balance; and to obtain
and insure such accuracy it is the custom in

the variouns and successive operationsrequired

in the construetion of the balance to hold or
govern 1t by the central hole in which the
staff is to be inserted. One of the most exact
and difficult of these operatlons is that of turn-

ing off the rim. 'The requirements are exact
tr uth uniformity in size, and excellencein fin-

1sh. The common method of performing this

part of the work 1s to place the balance on a

central pin firmly attached toa running chuek,
which is provided with a flange or shell a
trifie less in diameter than the finished bal-
ance.
taper, and the balance being placed upon it is
bedded 1n cement, the eement and balance
being heated by a sma,ll flame until the cement
18 sufficiently plastic to allow the balance to
be ‘*trued up’’ by pressure of a tool of wood
or soft metal, which is held against the rim
while the balance and chuck are revolved,

and when the balance is true the cement is

cooled by the application of water. The op-
erator then, by the use of suitable tools, turns
off the peuphery of the balance, end then

brings to acting position a rapidly-running
polishing disk or wheel, so as to produce the
- desired finish or polish on the surface of the-

rim., The balance and cement are then again

- heated and the balance removed. .
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All of the operations above described in-
volve the necessity for great care and consid-
erable skill, mueh depending upon the judg-
ment of the operator. There is also great ob-

Jection to the application of so high a degree-

of heat as is required for cementing the bal-
ance to the chuck, with the danger of over-
heating and warping the balance. |
The object of my invention 18 to avoid the
objections inseparable from the ordinary meth-

of one of the chuck- Spindles

The central pin or arbor has a slight

| cessity fm skilled operatives, and, further, to

greatly expedite and cheapen the work. |
To this end I construct a machine which is

‘automatic in some of its operations, and which

I will now proceed to deseribe, reference being
had to theac:ompanying dmmngs In which—
Figure 1 represents a plan view of the ma-

chine. Flg 2 shows a vertical section on line
x 2, Fig. 1. Fig. 3representsa side elevation.

Fig. 3o 1epresents a rear elevation of the tool-
holder and a part of its support.
Fig.3.) Fig. 4 represents a plan view of the

lower portion of the base of the machine, the

55

(Shown in

top portion thereof being removed. Fig. 5

represents an edge view of theecam-wheel and
the sliding bar operated thereby. Fig. 6 rep-
resents a  section on line y g, Fig. 1. Fig.7
represents a section online z z, I‘w 2. Fig.8

. represents a top view of the eap shown in see-
Fig. 9 represents a side view
Fig. 9* repre- -

tion I Fig. 7.

sents a section on line 7/ J, Fig. 9 Fig. 10

-represents a section on line & &, E‘lg 2.

The same letters of reference indicate the
Same parts in all the figures.
In the drawings, A represents the bed of the

| m%chme which 1s composed of a top and a bot-

tom section, as shown in Fig. 2, and is prefer-
ably cireular or nearly so, and 1S provided

e
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with a central vertical column, B. Fitted to

slide vertically on said column 1S an annular
frame, C, having bearings for four driving or

clutch shmtts G" the upper ends of which are
provided with clutches (?, formed to engage
with similar clutches, C?, on four chueck-spin-

dles, ¢, mounted in arotary turret, D, above
the e]utch -shatts, as hereinafter descrlbe(]

The drivingor elutehshafbeare driven by belts-
B’ B?, running on pulleys on the lower ends of
said ehafbs, the belt B driving three of said

90'

shafts, while the belt B?* drwes the fourth, as

Shewn In ¥ig. 1.
The annular frame Cis supported by springs

‘A’, Fig. 2, which enable it to be depressed

to Separate the clutch-shafts C' from the chuck-
spindles a, as hereinafter described, and nor-
mally hold sald frame with the cluteh shafts
In engagement with the chuck'-spindles, as

shown in Fig. 2. A rod, A? secured toa cross-.

bar, A’ extending across the annular frame C
18 smta,blv cennected with a treadle below the

ods of turning balances; also, to avoid thene- | base A,'so that the frame C and its chuck-
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- spindles may be depressed by the operator’s |

foot. A slot, A% is formed in the column B

o permit the vertical movements of the eross-

£O
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D represents a turret which is fitted to ro-
tate on the upper portion of the column B,and
is provided with bearings in which are jour-
naled four chuck-spindles, a, each of which is
provided at its upper end with means, herein-
after described, for holding a balance-rim. The
chuck-spindles ¢ are provided at their lower
ends with clutches C°, formed to engage the

clutches C? on the clutch shafts .

F represents an upright or post affixed to
the base A, and M represents a slide having a

dovetail rib fitted to move in a dovetail guide

in one side of said upright. The upper end

of the slide M has a dovetail groove in which

is fitted the base of a slide, I, which holds a
tool, K, adapted to turn off the periphery of a
balance held and rotated by one of the chuck-
spindles @. The tool-holder F’ is adjustable
horizontally and is held by a screw, ¥°, in any
position to which 1t may be adj usted

To the upright Fis pwoted alatch, E, whlch
is supported against a fixed stop, 108 Flg
by a spring, B and is adapted to swing down-

- wardly against the pressure of said spring. On

30
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the turret D are four projections, D', placed at
equal distances apartand provided with sock-
ets D?, adapted to receive the latch E. The
under surface of each projection I’ is beveled
from its. forward end backwardly,as shown in
Fig. 3,80 that when each projection approaches
the latch E it will depress the latter until the
socket D? coincides with the lateh, when the

lateh will spring up into said socket and lock

the turret. The turret is thus adapted to be
locked in four different positions, the arrange-
ment of the latch and latch-receiving sockets

‘being such that the turret is locked whenever

its chuck-spindles are in position to present
the balances held thereby to the tool F*and to
the finishing and polishing tools hereinafter
desceribed.

The slide M and the tool-holder F’ thereon
are reciprocated vertically to cause the tool to
move across the periphery of a balance pre-

sented to 1t by means of, first, a cam-wheel, K,

which is fitted to rotate on a boss or Journal
within the base A, and 1s provided on its up-
per edge with a Series-of inclines, 2, and a

series of opposite ineclines, 3, and, secondly,
‘a vertical rod, I/, Fig. 3, attached to the slide

M and pressed downwardly against the upper
edge of the cam-wheel by a spring, N’, ', located
in a cavity in the upright F, and Dearlng at
its lower end on a part of the slide M. (See
It will be seen that when the cam-
wheel is rotated in the direction indicated by
the arrow in Fig. 4 the inclines 2 of said wheel

will raise the slide M and the tool carried

thereby, while the opposite inclines, 3, will
permit said slide and its tool to be depr essed
by the spring N, the latter keeping the rod
I/ at all times in close contact with the cam-

wheel.

369,866

G represents a shaft, which is journaled in

a bearing in the bottom section of the base A,
and is provided with a bevel-pinion, I, mesh-
ing with a bevel-gear, J, attached to or formed
on the cam-wheel K. Said shaft rotates the
cam-wheel, and is provided at its outer end
with a worm-wheel, G/, which meshes with a
worm, H, on a shaft, H’ jom naled in a bracket
attached to the base A

H? represents a pulley mounted loosely on

7C

75

the shaft H’, and adapted to slide thereon, and

provided with a cluteh, I, formed to engage a
cluteh, J’, affixed to said shaft.
receives motion through a belt from a prime
motor, and when engaged with the clutch J’ im-
parts motion to the shaft H’, the latter rotating

the cam-wheel K. I have provided means

whereby the pulley H* and 1its cluteh are auto-
matically moved to disconnect the latter from
the eluteh J' and stop the rotation of the cam-

wheel K and the vertical movements of the

tool F* after a given number of said move-
ments. To this end I provide the periphery
of the cam-wheel K with a series of projec-
tions, V, four in number, and place in a guide
in the base A a sliding bar, W, having a lug,

The pulley H?

QQ

W/, arranged to be acted on by each of the

projections V 1insuccession, and forced thereby
with the bar W in the direction indicated by
the arrow in Fig. 4, a spring, W? Fig. 2, be-
ing arranged in a cavity in the base A to bear

on a lug on the bar W.and press it normally.
toward the cam-wheel K. When the bar W .

is forced outwardly by a projeection, V, a stud,

W3, on its upper surface is disengaged from A
noteh in a bar, Z/, which is adapted to slide in
the base A, and is provided at its outer end
with a fork 7, which engages a groove in the
clutch I'. A8pr1n a’; (shown indotted lines
in Fig. 4,) moves th_e bar 7’ in the direction

required to cause it to separate the clutech I

from the clutch J” when the bar W is moved to
disengage the pin W’from the notch of the bar
Z'. 1t will be seen, therefore, that when each
projection V strikesand dleplaees the bar W the

95
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driving-pulley is thrown out of engagemeént
with the shaft H' and the vertical movements

of the tool F’ arestopped, this automatic stop-
page taking place after each quarter-rotation
of the cam- Wheel so. that the tool isrepeatedly
reciprocated by the inclines occupying one-

‘quarter of the circumference of the cam-wheel

and then stopped. Thenumber of movements
given the tool in each direction during this
period of continuous operation will of course

115
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depend upon the number. of inclines on the

cam-wheel. I have in thisinstance shown two
tool-raising inclines on each quarter-section of
the cam; but it is obvious that this number
may be increased or diminished. If desired,

every alternate incline may be longer than the
others, (the total rise of each being the same
as that of the others, ) so that every alternate
operative movement of the tool may be re-
tarded.

To enable the operatm to conveniently en-
gage the pulley-clutch 1’ with the shaft-clutch

130
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and also to disengage said clutches to stop the.
operation of the cam-wheel, I providea hand-
lever, BY, which is pivoted at B® to the base A,

and is connected to a plate, B®, having a re-

cess, the ends of which are arranged in such

relation toastud, 7, onthe bar W and astud, 8,
on the bar 7’ as that, by turning said leverin
the direction indicated by the arrow in Fig. 1,

when the clutch 1" is disengaged from the

~ cluteh J', the plate B® will act on the stud 8 on

‘the bar Z’ and move the latter, so as to allow
stud W?® on the bar W to enter the notch in
‘bar Z' and lock the clutch I’ in engagement

with the cluteh J’.

shown in Fig. 1, a motion of thelever B*in the

opposite direction will cause the plate B° to

encounter stud 7 on bar W, to move the bar
W and disengage its
of the bar 7', | :

Another upright is secured to the base A, :
preferably at a distance of ninety degrées of a
circle, having its center at the axis of the tur-.
» ret from the upright F and at the same dis-
tance from the axis of the turret asthe latter. .
Sald upright has a vertically-movable slide, .
M, carrying a horizontally - adjustable tool-
holder, ¥, and having a rod, L/, projecting.
downwardly and pressed against the cam-.
wheel K by aspring, said slide andtool-holder,
except that the latch is omitted, being identi--
cal in their construction and operation with
the slide M and tool-holder F', already de-.

scribed, and has a tool, F®° which differs from
the tool I* in that it is adapted to impart a
smoother surface to the periphery of the bal-.
ance, said tool F* being preferably made of

sapphire, while the first tool, F% is usually

of steel. -~ - -
‘G* represents a third upright arranged at a

~distance of ninety degrees from the second up-

right, and provided at its upper end with

- horizontal dovetail gnides, between which is

45

fitted a dovetail rib on a slide or carriage, T.

Tusaid carriageisjournaled ahorizontal sleeve,

12, which bas a pulley, 13, and is rotated by

55

a driving-belt, 14. 15 represents a spindle,
which is journaled eecentrically in said sleeve,
as shown in Fig. 6, and 1s rotated by a belt, 17,
running on a pulley, 18, affixed to said shaft.
To the inner end of the spindle 15 is attached

~an annular lap or polishing tool, F*, preferably

of boxwood, arranged to present a portion of
its annular end to a balance held by one of the
chuck-spindlesa.
of the spindle 15 in the rotating collar 12 gives
the lap F* a slight planetary motion, which

heightens 1ts polishing effectand prevents un-

60

r

25

equal wear of its acting surface. The ecar-
riage I'1s normally pressed by a spring, 19,
Fig. 2, toward the turret D, but is foreed back
from the turret simultaneously with each
stoppage of the motion of the tools F* F* by

means of, first, a rock-shaft, (), journaled in a
“bearing, 20, on the upright G’ and another

G C On the other hand, when | -
-said clutehés are engaged with each other, as.

stud W* from_the- notch .

The eceentric arrangement:

B and thus put the cam-wheel in operation, | per end with an arm, S, which bears against

an adjuastable stud or screw, R, on the car-
riage T, and at its lower end with an arm, P,
the outer end of which is in close proximity
to but does not touch the periphery of the

cam-wheel, as shown in Fig. 4; and, secondly,

3

70

a series of projections, N, on said cam-wheel,

said projections corresponding in number and
position to the projections V,and being formed
to displace the arm P, and thereby turn the

rock-shaft Q and cause the arin S to force the
carriage T away from the turret against the

pressure of the spring 19 and withdraw the
lap F* from its operative position.

the clutch-shafts €, has an arm, 21, to which
Is attached a vertical rod, 22, sliding in a
socket in the upright F, and having at its up-

per end a head, 23, bearing on the latch E.
these devices acting to depress the lateh and
| disengage it from the turret whenever the
sliding frame O is depressed by the operator’s

foot. | -

The operation of the machine is as follows:

75

80

The vertically-movable frame O, carrying

35

fole

The operator, having secured a balance to the

chuck projecting toward the side of the base
that 18 not obstructed by a tool or tool-car-

rier, will first depress the frame C by press-

ure of his foot on the treadle connected with
sald frame, thereby separating the eclutch-
shafts €' from the chuck-spindles ¢ and dis-

engaging the lateh E from the turret, and then

turn the turret by hand until the balance just

secured 1s presented to the first cutter, F2, the

balances previously presented, respectively,

to the second cutter, F° and polishing-tool I

being at the same time moved on, the one to

the polishing-cutter and the other (now com-

pleted) to the position for renewal. The tar-

et is locked in the last-mamed position by

the latch-H, and the operator then, by turn-

95
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ing the lever B, moves the pulley H? and |

1ts clutch 1’y engaging the latter with the

clutch J', thus causing the rotation of the
cam - wheel K, the inclines of which (con-

tools F* F°, the projection N, which last caused
the displacement of the lap F*, being at the

same time removed from the armm P of the

rock-shaft, so that the lap is foreced to its OPp-
erative position by the spring 19.
F° F* and lap F* now operate simultaneously
on the balances held by three of the chuck-
spindles until the cam-wheel has madea quar-

ter-rotation, whereupon the motion of the

tools I* F° is arrested by contact of one of the
projections V with the slide W, and at the
same time the lap F*is forced back by con-
tact of one of the projections N with the arm

P.. The operator then depresses the frame C,

as before, and again rotates the turret and re-
moves the finished balance and applies an-
other. 'The operation continues in the man-

-ner described, the three tools being simulta-
‘neously put in operation by the operator and

made inoperative by the rotation of the cam-

bearing in the base A, and provided at its up- | wheel and the devices co-operating therewith.

ITO

Jointly with the springs N’) reciprocate the

115
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~ cally separating said clutches being removed
or made inoperative; hence I do not limit

IO

s
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25
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balance.

It has been found,however,thatan experienced f milled nut 7/ drawing down the c.a.p h’ and
and skillful operator is able to rotate the tur- -

ret the quarter-revolution required without
the stoppage of the mechanism, which, of
course, involves the continuous engagement
of the clutches I’ J’, the devices for antomati-

myself to the employment of said devices, al-

though I regald their presence as highly de-

sirable.

- It will be seen that the clutch- sha,fts of bhe
three chuck spindles that present the balance-
rims to the tools F? F¥ and F* are those that

are rotated by the bel B’, the other clutch-
shaft which isengaged Wlth the chuck-spindle

in the vacant space between the tools F* and

F* being driven by the belt B?, which belt
drives only the shaft last mentioned. By this
arrangement I am enabled to rotate the chuck-

spindle holding the finished balance-rim more
rapidly than the other spindles while a clean-

"ing device is being presented to the finished
balance-rim and to stop said chuck-spindle

without stopping the others while removing
and applying the work. |

To avoid the objectionable heating of the
‘balance ordinarily made necessary for the pur-

pose of cementing 1t firmly and truly to the
running chuck, and also to greatly facilitate
and .cheapen the work, I provide each of the
four balance-holding spindles @ with a elamp-
chuck, constructed as follows: Hach of the

Spmdles has drilled through its entire length

a small hole, and at the upper end this holeis
ground so as to be run perfectly true. Into
this hole is nicely fitted a sliding plug, V', the
projecting end of which 1s ground with a Sllght
taper and of size to fit the center hole of the

a ‘‘ pump-center, ,? 18 pressed outwardly by a

- Spllal spring, ¢, as shown.

45
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-center b,

In two opposwe sides of the spindle a are

'cub grooves d’ d', in which are fitted the slides

¢, having their lower ends projecting outward,
so as to form shoulders or hooks f'. The top
ends of said slides are cut with serew-threads,
on which are serewed the adjusting-nuts g

Each spindle is provided with a cap, &, hav-

ing a central hole which receives the pump
The cap also has two holes, i’ 1,10

“allow the cap-to pass over the nuts ¢’ on the

55
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ends of slides ¢
extensions -so formed, as shown 1n Fig. §,

that when the cap has passed the nuts g it can
be turned to bring its narrowed portions under
the nuts ¢, 8o that when the slides are drawn
‘down by means of a nut, j, engaged with .a
threaded portion of the perlphely of the spin-
dle and acting against the projecting shoulders
£ £/, the nuts ¢’ will exert a downward press-

ure on the cap.

The :balance is secured to the spindle by
placing it on the taper end of pump-center
V', then putting on the cap 4/, which is then
tmned as described, the tur nmg down of the

This sliding plug, commonly called

Thesge holes have narrowed

clamping the balance firmly.
I ¢laim—

1. In a machine for turning and polishing

the rims of watch-balaneces, the combination
of a series of tools, ineluding turning or re-
duncing tools and a polishing-tool, adapted to

ach simultaneously on a series of balance-rims
and perform the several operations required,

| deviees forsimultaneously operatingsaid tools,
| arotary turret having a series of balance- hold

70
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ing chuck-spindles, and a corresponding series

of clutch shafts or drivers for said spindles

adapted to be operatively engaged therewith
to continuously rotate the balances simultane-

ously,and when disengaged fromthespindles to
stop the rotation of the balances, as set forth.
2. In a machine for turning and polishing

the rims of watch-balances, the combination

of a series of tools, including turning or re-

duecing tools and a polishing-tool, adapted to
ach simultaneously on a series of balance-rims
and perform the several operations required,

devices forsimultaneously operating said tools,
a rotary turret having a series of balance-hold-

ing chuck-spindles, a corresponding series of
clutch shafts ordrivers for said spindlesadapt-

ed to be engaged therewith to continously ro-
tate the balances, and when disengaged there-
from to stop the rotation of the balances, and

means for locking said turret in dlfferenb POsi-

tions, as set forth.

3. The combination of a series of tools
adapted to act simultaneously on a series of
balance-rims and perform the seveml opera-
tions required, devices for simultaneously op-

80
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1 Q0O

erating said tools, a rotary turret having a

series of balance-holding echuck-spindles, a cor-
responding series of clutch shafts or drivers for
sald spindles supported by a movable frame
which is adapted to -be moved to engage said
drivers with and disengage them from said

spindles, locking devices for securing said tur-

ret in different positions, and a connection be-

tween the driver-carrying frame and the lock-
ing devices, whereby the turret 18 unlocked

simultaneously with the disengagement of the
d'rivers from the chuck-spindles.
4. The combination of a series of tools

adapted tosimultaneously act on a series of

balance-rims and perform the required suc-

cessive operations on each rim of the series,

mechanism substantially such as a mulblple
faced rotary cam-wheel and tool-supporting

slides operated thereby for giving said tools
their required movements, automatic means

for makingsaid tools inoperative after a given
period of operation, a rotary turret having a
series of balance-holding chuck-spindies, and
a corresponding series of cluteh shafts or

drivers for said spindles adapted to be en-
gaged therewith and dlsenﬂ'fw*ed therefrom, as
set forth.

5. The combination of the base or.su ppmr
a rotary cam-wheel supported thereby and

provided with a series of Anelines, the mov-
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able slides having the turning-tools and oper- | 10. A chuck-spindle having a pump center
atits end and longitudinal grooves in its sides,

ated by the inclined faces of the cam-wheel,
the rotary polishing tool or lap and means for

.rot«ai_;_ing 1, and means for displacing the lap-
carriage at each stoppage of the cam-wheel, as {

set forth, -~
6. The combination of the base or support,

- the rotary cam-wheel supported thereby and

provided with a series of inclines, movable

10 slides having the turning-tools and operated

I5

by the inclined faces of the cam-wheel, auto-

matic mechanism, substantially as described,

whereby the motion of the cam-wheel is ar-

rested after a given period of rotation, the ro-
tary polishing tool or lap, thesliding carriage
for said lap, the series of projections N on the
cam-wheel; and intermediate devices, substan-

tially as deseribed, co-operating with said pro-

Jections, whereby the lap is displaced simulta-

20 neously with each stoppage of the cam-wheel,

23

as set forth. .
7. The combination of the turning-tools, the

‘polishing-tool, the cam-wheel K, the interme-

diate mechanism co-operating with the in-
G]lne_s of the cam-wheel to reciprocate the
turning-tools, the projections N on the cam-

- wheel, the devices acted on by said projections

- 30

33

4o

to displace the lap, the projections V on the
cam-wheel, the spring -pressed slide W, ar-
ranged to be displaced by the projections V,

the shafts G H, connected by gearing and ar-

ranged to communicate motion to the cam-

wheel, the driving-pulley adapted to slide on |

the shaft H and provided with a clutch formed
to engage a clutch on said shaft, and the spring-
pressed bar Z/, engaged with said pulley and
adapted to be locked by the bar W when the
latter is in its normal position and released
by the displacement of said bar, as set forth.
8. The combination of the supporting-base

~having a central column, B, the turret fitted
~ to rotate thereon and provided with a series of

chuck-spindles having clutches at their inner

- ends, and the sliding frame C, provided with

a series of shafts, €', having clutches formed

to engage the clutches of the chuck-spindles,
as set forth. ' ' '

9. The combination of the supporting-base

' having a central column, B, the turret fitted

1

to rotate thereon and provided with the series

of chuck-spindles having clutches at their in-

- nerends, the sliding frame C, provided with a
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series of cluteh-shafts having clutches formed
to engage the clutches of the chuck-spindles,
springs arranged to support said carriage with
a ylelding pressure, and a rod, A’ through
which the carriage may be moved against the
pressure of its supporting-springs to discon-

nect the clutches of its shafts from those of the |

chuck-epindles, as set forth, -

p .1887. . |

combined with a cap, #/, formed to bear on 2
balance-rim laid on the end of the spindle,
slides ¢ ¢, fitted 1n the grooves of the spindle
and having shoulders f’ /' and heads or nuts

¢, and a nut, 7, fitbed between the shoulders

f' f" and engaged with a thread on the periph-
ery of the spindle, as set forth.

11. The combination of the series of tools,
mechanism, substantially as described, for si-
multaneously operating said tools, antomatic
mechanism for making said tools inoperative
after a given period of operation, and means
for simultaneously presenting a series of bal-
ance-rims to said tools and for moving said se-
ries of rims simultaneously, and thereby pre-
senting each rim successively to the different
tools of the series, as set forth. .

12. The combination of the series of tools,
mechanism, substantially as deseribed, for si-

5
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multaneously operating said tools, antomatic °

mechanism, substantlally as described, where-
by said tools are made inoperative after a
given period of operation, a rotary turret pro-

‘vided with a series of chuck-spindles arranged

to present a series of balance-rims simultane-
ously to said tools, a series of clutch shafts or
drivers normally engaged with said spindles,
but separable therefrom, and means for lock-

ing the turret in a series of positions, as set-
forth. | | | |

13. The combination of the fixed uprights
arranged as described, the series of tools BY
F°, and F* supported by said uprights, mech-
anism, substantially as described, for recipro-
cating the tools F* EF”, means for rotating the

85

90

95

tool F*, the rotary turret having a series of

balance-holding chuck-spindles exceeding the

tools 1In number, the corresponding series of

clutch shafts or drivers for said spindles, the
belt B, arranged to rotate all but one of said

{00

drivers, and the independent belt B, arranged -

to rotate the other driver, as set forth.

“14. The combination of the lap F¥, its shaft

10§

15, the sleeve 12, in which said shaft is eccen-

trically journaled, the fixed bearing for said
sleeve, means for rotating said shaft and sleeve
and thereby giving a planetary motion to the
lap, and means, substantially as described, for
presenting a balance-rim to the lap.

- Intestimony whereof I have signed my name

to this specification, in the presence of two sub-

scribing witnesses, this 29th day of March,

EDWARD A. MARSH.

Witnesses: _
(. F. BROWN,
A. D. HARRISON.
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