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To all whom 1T may concern:

Be it known that I, Arraur Bates, a sub-
ject of the King of England, residing at
Leicester, in the county of Lelcester, kKng-
land, have invented certain Improvements
in MMachines having Vibrating Tools Em-
ploved in the Manufacture of Boots and
Shoes, of which the following description,
in connection with the accompanying draw-
ings, 1s a specification, like reference char-
acters on the drawings indicating like parts
1n the several figures.

This invention relates to machines having
vibrating tools employed in the manufacture
ot boots and shoes; as, for example, 1 bur-
nishing, polishing, rubbing, shaping, bend-

ing, pounding or otherwise treating parts ot

hools and shoes.
More particularly the mvention relates to
improvements in the mounting of vibrating

tcols whereby said tools are permitted to

vield during their operation without involv-
lng impreper stresses and vibration com-
monly experienced heretofore in the use ot
vielding vibrating tools.

The expression “vibrating tools” used
herein is to be understood as mncluding tools
which oseillate along curvilinear paths, tools
which reciprocate along rectilinear paths,
and tools which vibrate along endless paths
such as a circle or an ellipse. In the last
naned motion the tool may constantly re-

trace its path moving always forwardly, but

such motion is nevertheless to be considered
q species of vibration within the meaning of
the term as used herein. Obviously the
“tool™ or “tools” herein mentioned need
not necessarily act immediately upon a boot
or shoe but mayv contribute only 1nairectly
to the operation on said boot or shoe.

Prior to this invention, a machine having
a vielding vibrating tool for use in the man-
ufacture of boots and shoes, was subject to
rapid destiuctive wear which 1n time per-
mitted coensiderable lost motion of engaging
parts and caused the machine to operate
noisily with sevious disturbing eilect upon
the operator whose alert attention 1s of espe-
c¢ial importance if a vibrating tool be intend-
ed to operate immediately upon a boot or
shoe. This difficulty of rapid and destruc-

il

901'related causes. One such cause resided
in the manner of operation of cushioning

means, for permitting a tool to yield, which;

involved the application of
stresses to moving elements of the mecha-
nism. A further cause of wear resided 1n
the violent vibration of moving parts of the
mechanism set up in translating motion of
actuating means into motion of a different
character for driving a vibrating tool. 'L'he
wear resulting from either one of these
causes tended to increase improper vibration
of the mechanism, which in turn increased
wear so as to permit still further improper
vibration, and thus the difficulties 1n ma-
chines heretofore used multiplied them-
selves. |

This invention is designed particularly to
avoid the first named cause of wear; and 1t
also contemplates the combination of 1m-
proved cushioning means and novel actuat-
ing mechanism which codperate to eliminate
all material wear and improper vibration.

In many cases, but not invariably, 1t is
degirable to provide a vibrating tool with
a vielding cushion, for the purpose of per-
mitting the tool to yleld in response to Te-
actionary thrusts of the work; and the in-
vention will be described herein with especial
reference to this purpose. It is to be under-
stood, however, that an embodiment of this
invention may be employed conveniently for
cushioning a vibrating tool for other pur-
poses than that just mentioned.

In machines used prior to this invention 1t
has been customary to mount a tool m a
vibrating holder, the tool being movable
therein against the tension of a cushioning
spring carried by the holder. Thus the tool
was permitted to yield, but the thrusts of
the work, acting upon the tool, were trans-
mitted through the cushioning spring to the
vibrating holder, and thence to the bearings
upon which the holder vibrated. In this
manner the varying thrusts of the work were
ultimately applied to bearing surfaces of the
machine with the result that said bearing
surfaces were soon worn so as to permit lost
motion and improper vibration. Another
arrangement for permitting a vibrating tool
to vield comprised a spring abutting at one

tive wear resulted, in the main, from two ! end against a stationary part of the machine
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and at the other end against a lever or the

associnted with the tool, the

constantly under tension.
I‘hu% while the thrusts of the work may
hay beﬂn expended
uauw of the machine, the reaction of the
cushioning spring exerted a constant pre
sure tending to 11119@(16 the vibration of ﬂ1e
tool holder; and this pressure was trans-
mitted to the bearing surfaces of the ma-
chine.

1t 15 an object of this invention to relieve
all parts of e mechanism, which contribute
to vibrate the tool, from any material
stresses or pressure due to thrusts against
the tool.

Lo this end a feature of the invention con-
sists in the combination of a tool, means for
vibrating the tool, and pmw—-mn 1ndepend-
ent of the vibr ating means for permitting
the tool to yield.

In some types of machines heretofore used
the spring or the like for cushioning the
tool exerted a constant pressure on the tool
tending to impede its operation whether the
tool was in active use or was running 1dly.
Hence, even when there was no necessny for
the tool to 31@1{1 the cushioning devices were
nevertheless acting 111]L1rlously upon the
mechanism.

It 1s a further object of this invention to
provide cushioning means which are inac-
tive as to any effect upon the mechanism

except when the tool has occasion to yield.

Lo this end a feature of the invention con-
sists 1 the combination of & tool, with
cushioning means, for permitting the tool to
vield, av 1*:«111:’:'(,{1 to be inactive until the tool
has begun to yield. Obvious sly the last
natmed feature of the i invention is not neces-
sarily restricted to use in connection with a
vibrating tool.

In the preferred embodiment of this in-
vention the above described features co-
operate with novel mechanism for driving a
vibrating tool, which mechanism constitufes
the %ubju, matter of a co- pending applica-
tion Serial No. 304, LSL filed March 6, 1906.
Separately wnadueu., the invention in-
voived 1n =aid mechamsm forms no palt of
the mvention herein claimed; but combina-
tiong of said mechanism with the features
above d(“-fub{lh u*-matnt:u important sub-
ject-matter of the present invention.

1he mechanisim for driving the tosl, 1n its
1}1@“@11@(1 form, is differentiated from ALy
type of machine previously used, by the fact
that in the operation of the latter some ele-
ment was necessarily subjected to a consid-
erable 1111(,11 strain, of at least momentary
daration, for the
maintaining the motion of a driven clement
of the machine; while the operation of the
present p]_eferr@d mechanism 13 character-

ke suitably
spring  being

ultimately against the

purpose of mmitiating or

[ —

| Inteeral with said shaft.
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1zed by the translation of the motion of the
Mtnamw means mto the desirved motion of

the tool by transmission means which co- -act

through 11*1(Jt1__011 alone without involving
any material linear strain. Obviously the

above described arrangement of cushionming

means embodying features of this iny eutmn

G5

70

cooperates with this preferred mechanism, in

a highly effective manner, to avoid emue]v

the difficulties usually expemem ed 1 ma-

chines having xflel(hun vibrating tools.

In this cmumctlm] a further feature of the
mvention consists in the combination of a
tool ; achmim? neans:;
111tel1110& ate the actlmtnw means and tool
which co-act through fr iction alone to trans
late the motion of the actuating means into
vibratory motion of the tool; and cushioning
means, for permitting the tool to vield, ar-
ranged to be 1ndepelldent of the actuating
means and transinission means.

Other features of the inventicn will be de-
scribed herein and will be defined in t
claims. |

The preferred emb{)duﬂent of this 1nven-
tlon consisis in a machine for setting and
burnishing the sole edges of hoots and bhfw;
Nothing helmn conmmed 1s to be construed,
howevex as himiting this 1111*011&011 11 Lhe
scope of its apphcatwn to use 1 connection
with edge setting machines.

A preferred form of edge setting machine
embodying this invention is shown in the ac-
companying drawings in which

Ifigure 1 is an end elevation, pa:t tly 1 sec-
tion, of an edge %ettmﬂ nmchl_ne e, 218 a
phn view, pmt]‘y n sec,ﬁ{m of the machine
shown 1 1 I‘ f1g. 15 Fie. 3 1s :m enlav oed Se0-
tmnal V1ew on the hng 8——-- of INg. 2; g, 4
15 an enlarged ddflll vertical se ctwn on the
line 4—4 of Fi 1g. 25 g, 5 1s an enlarged de-

tall ver tlml su“imn on the line 5-—5 ()1 Fig.
2; Fig. 6 15 a detail section on the line 6—F6
0[ Fw 2. In If10. 2 the detml section at X
is taken on the line a—a of H1e, 1; and the
detail section at Y is talken on the line Y~
of fig. 1.

The machine shown 1n the accom panym o
drawings has provision for vibrating four
tools A A A A (see Fig. 2). Tfm holders
and cushloning nieans 1{}1 atl Tour toels are
preferably L‘xd(‘”""* alilkke and hence 1t will
stflice to describe bui one tool, 1ts holder and
cushioning means.

As shown 1 Kie. 3 a tool A 1s attached to
the lower end of & plunger BB.  Gbviously
any desired form of ‘iool may hﬂ emplﬂved
and it may be secured to the piunger B in
any practicable manner. The phmnev B 1s
axially movable in a tool holder C.

The tool holder C consists of a sleeve r10-
1dly supported at the end of a tool-c 111§ri1m
shaft « by being secured in a spheric al hub
The l att ¢ 18 0s-

transmission Ineans |
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cillated by rotating actuating means acting |

throuneh transmission devices presently to be
described. The downward movement of the
plunger B, axially of the holder C, 1s limited
by an appropriate stop 0 consisting of radial
extensions of the plunger B which overlie
the upper end of the holder C. The stop 0
is confined between bifurcations at the upper
end of the holder so as to prevent rotation oi
the plunger relatively to the holder (see de-
tail section Y, Fig. 2). Preferably the
holder C is ancularly disposed on the shaft
o so that the vibration of the tool A takes
place in a plane to which the operator’s line
of vision 1s substantially normal, thereby
permitting the progress of the work to be
readily observed. A sole edge of a shoe 1s
shown in engacement with a tool on the
vioht hand side of Fig. 1 (see dotted lines).

The plunger B contains a cylindrical re-
cess D extending from its upper extremity to
a point which lies, normally, substantially
within the axis of oscillation of the holder
C (see Fig. 3). With this arrangement the
Hoor of said cylindrical recess I 1s nor-
mally subjected to very slight movement, it
any, during the vibration of the tool. 'the
lower end of a ball-ended stiut I projects
into the recess D, its ball-end lying adjacent
to the floor of said vecess (see Kig. 3 and
detail section X. Fig. 2). The upper end
of the strut projects through a socket ¥ sup-
plied in an overhanging arm of the head ¢
of the machine. Within said socket I 1s a
«piral spring G which bears downwardly
toward the plunger B, its lower end abutting
aoainst a washer I loosely encircling the
stimt. The tension of said spring G may be
adjusted by serewing in or out a nut ¢ swhich
is threaded into the top of the socket I (see
Fig. 3). When the plunger B is in 1ts nor-
mal position at its lowermost limit of move-
ment in the holder C, the washer I 1s held
stationary by resting upon the rigid floor of
the socket F. DBelow the washer IL the
strut T8 is provided with an enlarged portion
T which, when the strut is elevated, engages
the washer, lifts it slightly and brings 1nto
play the tension of the spring G. Normally,
however, the plunger rests at its lowermost
limit of movement and the strut ¥ 1s free
from the influence of the spring G. When
the plunger vields, even very slightly, (as
for example in response to a thrust on the
tool by the work) the strut is elevated to
bring the spring G into play; and thereby
the tool is provided with a yielding cushion
whenever there is any occasion for the tool
to vield. Thus the thrusts of the work upon
the tool are not only ultimately expended
upon the frame of the machine but the cush-
ioning means for the tool is vendered enftively
inactive as to any material effect upon the
mechanism except when a thrust is appled

i

to the tool, whercupon the cushioning means
becomes immediately eflective.
The preferred form of mechanism for vi-
» 1 _ . '__ ﬂ_' T
brating the tool A, as shown 1n the drawings,
comprises a driving shaft ¢, a pair of coaxial
tool-carrying driven shafts ¢ @ and a second
pair of coaxial tool-carrying driven shafts

7 f. The axes of said pairs of tool-carrying

shafts ave parallel and are perpendicular to
the axis of the driving shaft. The frame of
the machine consists of a standard support-
ing the head ¢ which includes a chamber ¢
inclosing the actuating mechanism of the
machine. A removable cover A& completes
the closure of the chamber.

The pairs of tool-carrying shafts a « and
f f are preferably exactly alike as regarvds
both their associated parts and their con-
nection with the driving shaft e, conse-
quently it will suffice to describe in detail
one pair of shafts ¢ ¢ in connection with the
means for actuating them. |

The shaft ¢ 1s constantly rotated at a high
speed and constitutes the principal driving
clement of the mechanism. This shaft may
be supported conveniently by the tool-cairy-
ing shafts ¢ « and 7 f as heremafter de-
scribed. The shafts ¢ ¢, constituting driven
elements of the mechanism, are journaled
preferably in axial alinement in the head ¢
of the machine. The transmission means 1or
converting the rotary motion of the driving
shaft ¢ into oscillatory motion of the shafts
@ @ comprises an exaxial member J, a sleeve
K surrounding said exaxial member, a
swivel block L rigid with said sleeve, and a
hub M connecting the tool-carrying shatts
¢ a. These parts are duplicated at the oppo-
site end of shaft ¢ for translating the mo-
tion of the latter into oscillatory motion of
the shatts f .

The first step In the translation of the
rotary motion of the driving shaft ¢ 1s ef-
fected by means of the exaxial member J.
The expression “exaxial member” is em-
ploved herein to designate an element of the
mechanism which has a normal axig non-
coincident with the axis on which 1t rotates.
Tn the preferred form shown in the accom-
panving drawings this exaxial member J
consists of an integral pertion of the shaft
e, cylindrical in cross section, the normal
axis of which 1s cblique to the axis of the
shaft ¢ and intersects the latter at its point
of intersection with the common axis oi the
tool-carrying shafts ¢ a (see If1g. 2). DBe-
ing thus exaxially disposed on the shaft e
said member J 1s caused to gyrate as the
shaft rotates, the normal axis of said mem-
ber generating a double cone. The gyration
just described is communicated by the ex-
axial member J to the sleeve K.  Preferably
this sleeve encircles the exaxial member J
throughout its entire length. The sleeve K
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fits m an aperture in the swivel block I and 1

s mamtauned vigid therein by means of o
set-serew.  In this manner the swivel biock
iz 18 caused to gvrale in consonance with
the exaxial member J. The swivel block 1.
15 supported within the hub 3 in such a
manner that the former 1s rotatable vela-
tively to said hub about an axis which is
transverse to the normal axis of the exaxial
inernber J.  The swivel block is supported
i sald hub by shoulders of the hub (see
Igs. 4 and 5).  The hub 3 has laterally ex-
tending portions which embrace the adjacent,
ends of tool-carrving shafts ¢ ¢ and are
rigidly secured thercto by means of set-
screws (see Ifigs. 2 and 5). It will be noted
that the translation of the rotary motion of
the driving shaft ¢ is effected, initially,
through the co-action of two surfaces which
have only frictional engagement with each
other, 7. ¢., the surface of the exaxial mem-
ber JJ and the inner surface of the sleeve I,
dhe second step in this translation is also
effected through the co-action of two sur-
faces having only frictional engagement
with each other, ¢ |

t. ¢., the cuter surfaces of
cylindrical extensions of the swivel bloclk L
(see Figs. 4+ and 5) and the adjacent inner
surfaces of the hub Al

T

The gyration of the exaxial member .
gives to the swivel block 1L a charvacteristic
motion which may be resolved into two com-
ponents; the first component consisting in
oscillation about the common axis of the
cylindrical extensions of the swivel block,
which serves merely to rock the swivel block
pack and Torth in the hub and is not dirvectly
effective to translate rotavy iuto oscillatory
motion. The second component consists in
oscillation about the axis of the tool-carry-
g shafts and is effective to oscillate said
shafts through the agency of the hub. In
promoting this second component of motion
of the swivel block, the gvration of the ex-
axial member has the eifect of a mechanical
couple; 2. ¢., the exaxial member exerts sub-
stantially equal and parallel forces in op-
posite directions, which ave applied to the
sleeve, and therethrough to the swivel block
I, on opposite sides of the axis abont which
said second component of motion takes

place, that 15 to say, on opposite sides of the
axls of the tocl-carrving shafts. In like

! e

manner the second component of motion of
the swivel block acts upoen the hub with the
efiect of a mechanical couple serving fnally
to effect the oscillation of the tocl-carrying
shafts; z. e., the swivel block exerts substan-
tially equal and pavallel forees in opposite
carections, which are applied to the hub for
osctllating the tool-carrying shafts on op-
posite sides of the common axiz of gaid
shatts. This '

arrangement of mechanical
couples 1s desivable for the reason that it

9

ji'

4.5

Ot

contiibutes to permit parts of the transmis-
sien means to be perfectly balanced and also
atilizes to the Best eifect the energy of the
actuating means.  Ag shown in the draw-
1gs all of the axes of moving parts com-

L JPN )
&Y

prising a set of transmission means inter-

sect 111 o comon point and all of said parts
ave balanced about said point. Also in this
preferred construction the driving shaft e
has no support other than that atforded by
the respective sleeves K IC of different sefs
oi transmission devices, disposed at opposite
ends of the driving shaft, these slecves be-
1wg carvied each in a swivel block which in

turn 1s supported by a hub rigid with a pair

oi tool-carrving shafts.

1t 1s not essential that all the axes of the
moving parts of a set of transmission means
mtersect at a common point. It is sometimes
desirable to have a tool move in an endless
path such as a circle or an ellipse and to this
ennd a common axis of the eylindrical exten-

sions of & swivel block and the engaging por-

tions of a hub might be displaced so as 1ot
to mtersect 1n common with the other 1XeR,
the result being that an endwise reciproca-
tion weuld be mmpaited to the tool-carrying
shafts in addition to their oscillatory move-
ment.  In this manner the tool could ba
caused to move in an endless path. Other

| effects could be produced by displacing one

or more of the other axes of the moving
parts. It desired the tool could be arranged
for reciprocation instead of oscillation as
above described.

The transmission means, just described as
communicating the motion of the driving
snatt e to the tool-carrying shafts « «, are
preierably duplicated at the oppesite end of
the shaft e for connecting the latter with the
tool-carrying shafts f f. A belt pulley ¢ (see
If1ig. 2), or other means for communicatine
power to the driving shaft, is secured to said
snalt inidway Dbetween the pairs of tool-
carrying shaits. This symmetrical disposi-
tion of the tool-carrying shafts relatively to
the belt pulley 71s of importance since there-

by the reaction of respective pieces of work

operated upon simultaneously through tool-
carrylng shatts at opposite ends of the driv-
1ing shaft balance in the vicinity of the belt
pulley and substantially negative each other
as to any material unbalanced effect upon
the driving shaft or upon parts connected

with it.
it would be practicable to associate more
than two pairs of tool-carryving shafts with a
single driving shaft and it would be equally
practicable to associate but one tool-carrying
shait with a driving shaft. It is by no
means essentinl that the axes of the tool-
carryiug shafts be mutually parallel or that
v to the axig of the

E
they be perpendicula 1N 1S

' driving shaft.
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The machine may be provided with gas
jets 11 for heating the tools, and 11 desired
with hand rests m m (see I1g. 1)

preferred mechanism 1t 1s desirable to em-
ploey a lubricating system such as 18 deseribed
m the co-pendinge application herembetore
mentioned. To this end the chamber ¢ in
the head of the machine 1s arranged to con-
tain a supply of lubricant such as oil, and
means is provided for delivering said Iubri-
cant to the various bearing sur Faces of the
mechanism. Ifor e&ample. an endless chain
7 (see I'igs. 4 and 6) may encircle the driv-
ng shaft e Wlﬂl its lower portion submerged
in the oil in the chamber ¢. The rotation of
the driving shaft ¢ drives said chain j rap-
idly thlouoh the oil, part of which 1s con-
veyed thereby to the driving shaft and 1s
delivered at the end of the sleeve K. Here
the o1l enters one or move spiral grooves %
which serve to pump 1t toward the opposite
end of the sleeve. During the course of this
movement the oil is forced through appro-
priate channels and conduits to all the bear-
inge surfaces of the mechanism so as to keep
them thorouchly and constantly lubricated.
Upon completing its travel through various
bearing surfaces the oil escapes and returns
to the brpply in the chamber g.

Various changes other than those already
51100e::ted mmht be made in the specific ma-
chine above described without departing
from the proper field of this invention which
is clearly defined in the subjoined claims
and is not to be restricted to the subject-
matter of the above detalled description.

Having described my invention, what 1
claim as new and desire to secure by Letters
Pfltent of the United States 1s:—

1. A machine of the class described com-
prising, in combination, a rock-shaft, a tool
arranged for vielding movement, means for
suppoltmﬂ «aid tool from said shaft for to
and fro movement thereby and cushioning
means arranged to apply a yielding pressure
to said supporting means at a point which is
substantially stationary except for its yield-
mu 11101*8111&11’[

2. A machine ot the class described com-
prising. in combination, a rock-shaft, a tool
cperated thereby, a device movable relative
to said shaft on which the tool is detachably

mounted, the axis of said shaft passing
thlmwh the body of said device, and means
arranced to apply a vielding pressure to
said device at a point Substqntlally in said
axis.

. A machine of the class described com-
pusumq in combination, a yielding tool, a
plunger supporting the tool, means operat-
ing through the plunger to vibrate the tool,
said ')h‘tllﬂel having an abutment p051t1011€d

=

the tool, cushioning means for acting
against said abutment and a stationary abut-

_ | ' ment for said cushioning means.
in connection with the above described |

4. A machine of the class described com-
prising, in combination, a yielding tool, a
plunger for the tool, means for ﬁbmtmn‘
said tool and plunger, a strut arranged to
abut against said plmwel at substantially
its center of vibr atlon, a washer arranged to
engage sald strut, cushioning means actmn
on sald washer and an abutment cObpemt~

_ mo with said washer to limit i1ts movement.

In a machine of the class described, the
combmatlon of a yielding tool, a plunger for
the tool having a longitudinal recess, a

‘sleeve encircling said phmoer the latter be-

ing axially movable in the sleeve, a strut
pro]ectmg into the plunger recess and ar-
ranged for abutting against the {floor
there{}fj means for cushioning said strut and
a stop for Iimiting the movement of the
plunger in one direction.

6. A machine of the class described com-
prising the combination of a yielding tool, a
plunger for the tool, means operating
through the plunger to 1mpart rapid to and
fro movement to the tool, cushioning means
for the plunger and transmlttmg means in-

‘termediate the cushioning means and plun-

ger including a strut hfwmo a curved acting
surface, said plunger bemo provided with a
curved seat for said surface.

7. A machine of the class described com-
prising, in combination, a vielding tool,
holdmo means for said tool, cuqhmnmﬂ
means opemtmﬁ' upon said holding means
at a point which 1s substantially stqtmnqw
except for ifs yielding movement and provi-
sion whereby said cushioning means is 1in-
active until the tool has befmn to vield.

8. In a machine of the chsq described the
combination of a yielding tool, means for
holding said tool CLlSthI‘llnﬂ means for said
tool re-—actmo upon a part of the machine,
separate from said holding means, two sta-
tlonary abutments for said cushlomno means
and means for moving the cushiloning means
away from one of said abutments and in line
with said tool to cause 1t to act on the tool.

9. In a machine of the class described the
combination of a yielding tool, means for
holding the tool, a strut arranged to act
upon the holding means, a washer loose]“r
encircling the strut, a spring acting on the
washer and re- -acting upon a pqrt of the
machine separate from said holding means,
means for limiting the movement of the
washer by sald spring and means on the
strut Tor engaging the washer and thereby
bringing the spring into play when the tool
yields.

10. A machine of the class described com-
prising, in combination, a tool, means for

at qubstfmt;.ally the center of vibration of | Vlbratmo said tool, supporting means inter-
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posed between the vibrating means and tool

on which the tool is detachably mounted,
sald tool and supporting means being ar-
ranged for movement relative to the vibrat-
g means, and cushioning means independ-
ent of said vibrating means arranged to ap-
ply a wyielding pressure to the supporting
means at a pomt which is substantially sta-
tionary except for its vielding movement.

11. A machine of the class desceribed com-
prising, in combination, a rock-shaft, a tool,
a planger for said tool rocking with said
shatft, a strut engaging said plunger at sub-
stantially its center of oscillation, a spring
for cushioning the movement of said strut
and two abutments between which said
spring 1s confined, the strut being guided in
both of said abutients.

iz, A machine of the class described com-
prising, I combination, a machine frame, a
rock-shaft mounted therein, a sleeve sup-
portect by said rock-shaft and extending
transverseiy  thereof, a planger slidably
mounted 1 said sleeve, a burnishing tool
detachably mounted on said plunger, means
tor limiting the movement of said plunger
relative to said sleeve, said plunger having
a cavity formed longitudinally thereof, the
bottom of said cavity lying substantially in
thie axis of said shaft, a strut extending into
sald cavity and having a ball end seated in
the bottom of the eavity, a washer loosely
encirelimg the strut, a shoulder on the strut
arranged to engage sald washer, a spring

079,249

bearing against said washer at one end, and
a nut through which said strut extends
threaded into an aperture in the machine
frame and bearing against the opposite end
of said spring, the washer being arranged to
rest upon the bottom of said aperture.

13. In a machine of the class described the
combination of a yielding tool, actuating
means, transmission means intermediate the
actuating means aud tool including an oscil-
lating tool carrying shaft, and cuashioning
means tor the tool arranged to act on the
tool substantially within the axis of oscilla-
tion of said shaft.

I4. in a machine of the class described the
combination of a tool, actuating means,
transmission means intermediate the actuat-
mmg means and tool, said transmission neais
comprising a phuwality of parts balanced
about a single point and a vock-shaft having
1ts axis passing through said point, and
cushioning means independent of the actuat-
g and transmission means arranged to act
upon the tool in a direction transverse to the
axis of sald shafl, and at a point substan-
frally within said axis.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

ARTHUR BATES.
Witnesses :

Grace Horarzs,
Artour ERNTST JRERRAM.
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