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SETH H. LEAVENWORTH, OF ROCHESTER, NEW YORK.

METAL SURFACING OR ABRADING MACHINE.

Application filed November 13, 1220. Serial No. 423,970.

To all whom it may concern:

Be it known that I, Serer . Lpavew-
worTH, 2 citizen of the United States, and
resident of Rochester, in the county of Mon-
roe and State of New York, have invented
certain new and useful Improvements in
Metal Surfacing or Abrading Machines, of
which the following is a specification.

The present invention relates to metal sur-
facing or abrading machines, this applica-
tion being a division of an application filed
by me on February 24, 1920, Serial No.
360,657 and now U. S. Patent No. 1,413,171,
granted April 22, 1922. An object of this
invention is to support the work in coopera-
tive relation to the abrading or surfacing
element in such a manner that the surface
may be treated notwithstanding its size or
form within, of course, certain limits. A
further object of the invention is to prevent
the abrading element from operating too
long a time on some portions of the work
piece and too short a time on other portions
of the work piece as when the work piece
has surfaces to be treated at different dis-
tances from the axis of rotation of such
work piece.

To these and other ends the invention
consists of certain parts and combinations
of parts, all of which will be hereinafter
described, the novel features heing pointed
out in the appended claims. .

In the drawings:

Tig. 1 shows in front elevation, a metal
surfacing machine constructed in accord-
ance with this invention, the machine being
adjusted for operating on deep receptacles
or elongated work; ,

Fig. 9 shows in side elevation, the work
supporting mechanism with the abrasive
feeding mechanism, the work supporting
mechanism being only partially shown;

Fig. 3 is a side elevation of the work sup-

porting mechanism ~with parts in section,
showing the machine provided with the an-
ole attachment permitting the surfacing of
flat or shallow work, the angle attachment
being shifted to an abnormal position for
facilitating illustration; :

Fig. 4 is a fragmentary sectional view of
the lower portion of the work supporting
frame; ‘

Fig. 5 is 2 section on the line 5—5, Fig.
3 showing the detaining means for holding

the work away from the abrading element;

Tig. 6 is a plan view of the work support-

ing mechanism showing the machine ad-
justed for operating on elongated or deep
work pileces;

Tig. 7 is a section on the line 7—7, Fig. 6;

Fig. 8 is a detail view showing a bracket
which supports the train of gearing in the
mechanism which produces the reciproca-
tion of the work and which is adjustable to
alter the rotation and the stroke of the
work

Tig. 9 is a detail view of the angle attach-
ment for shallow, flat or substantially flat
work; )

Fig. 10 is a sectional view through the
angle attachment showing the manner in
which the latter cooperates with the abrad-
ing element or tool;

Fig. 11 is a detail view showing the man-
ner in which deep work pieces are supported
in cooperation with the abrading element;

Fig. 12 is a detail sectional view showing
the manner in which the direction of rota-
tion of certain parts may be changed to cor-
respond to the work piece; and

Tig. 13 is a section on the line 13—13,
Fig. 12. _ ,

Referring to the embodiment of the in-
vention herein illustrated, 1 indicates the
abrading or polishing element which may
be of a form most desirable for the work
operated upon. In this embodiment, this
abrading element is a disk shaped rotary
member formed of fabric or other suitable
vielding material and mounted upon a shaft
2 supported in bearings upon a frame 3, the
shaft having an idler 4 and a fixed pulley
5 thereon for engagement by a belt 6, which
may be shifted from one pulley to the other
through the shifter 7. ‘

The abrasive material, such ‘as pumice
stone, may be contained in a hopper 8 sup-
ported above the abrading element 1 prefer-
ably by a frame 9 suspended from the ceil-
ing of the building in which the apparatus
is arranged. The flow through the dis-
charge opening 10 of the hopper may be
controlled in any suitable manner as, for in-
stance, that described in the parent appli-
cation aforesaid. , ‘

The machine has been shown as adapted
for working upon two types of work pieces,
one indicated at 32 being of elongated con-
struction and the other indicated at 83 be-
ing of flat or shallow construction. When
used for operating on deep or elongated
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_an angle to the frame 38.
& stub shaft 141 may be driven from the
hﬂ £t 87, a bevel gear 147 is detachably se-
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shape preferably to fit within the elongated
work piece 32, said head preferably havmo
at intervals, pieces 35 of yielding or friction
producing m aterl il -which will engage the
interior wall of the hollow worlk piece 32
for sustaining the work piece upon the head.
The head is rotated in & manner to cause the
worls piece to be rotated in contact with the
abrading element 1, being in this instance,
secured bv a set serew 36 to a shaft 37
which turns in a frame or arim 38,
‘When used for abrading or polishing flat
»- shallow ¢bjects 33, the latter is held
smamst a Head 133 by suitable holding means
such as a screw 133 and the head is rotated
preferably about two patallel axes ouit of
alignment’ with each other for the purpose
of cro'ssing the cuts made by the abrasive
material and destroying the tendency of the
abrading: elemient to cuf spiral lines on the
work piece. It also enablés the abrading
element tocut across the center of - the
work piece without having a high point
of slowest surface speed 2t a fixed axis of
center. This result may be secured by
forming the head with a sleeve 134 detach-
ably secured by a set screw 135 to a sleeve
186 in which a cmnk pm 187 is mounted to
turn.  The sleeve
at’ o its inner ,'end which - meshes with
an mfelml gear 139 on a non-rofating
part 140 in which ‘a shaft 141 turng,
said shaft 141 carrying the crank or wrist

Um. 137 eccentrically thereto so that when

the . shaft 1471 is rotated, the wrist

pin

,137 \,wll be caused to revolve and carry the
Head 188 with the work piece 33 in a circle

while at the same time the work piece 33 will
be caused to rotate about an axis concentric
therewith through the meshing of the gear
138 with the internal gear 139, The shaft
141 is mounted in a frame 142 to which the
't 140 is detachably secured at 143 so that
direct drive may be obtained by fastenmg
the sleeve 134 to the shaft 141. The frame

142 is pivotally connected by a pin 144 with

a bracket 145 formed in two parts and de-
tachably secured by bolts 146 to 4 frame 38,
thus pexmlftmo the frame 142 to swing at
To the ‘end that

cured to the shaft 87 to mesh with a bevel
gear 148 which turns on the pin 144 and in
turn meshes with a bevel gear 149 on the
shaft 141, ‘
The shaft

87 is supported and moved so

- that worlc pieces of vavious sizeés and shapes
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may be treated upon the machine. In this
bodiment the £ frame-88 is niounted to turn
ub an upright 2xis on another frame 39,
! ~{mm° 38 bemo held in- an adjusted po-
on on said frame 59 by bolts 40 carriad
he frame 39 and operating in aréuate

‘é’xbts 21 coricentric with the axis of turning

136 has 2 pinion - 188

1,457,972

of the’ﬁra‘me'SS. The frame 89 is prefer-

ably mounted to reciprocate on a frame 42

pr ovided with horizontal guides, the frame
42 caprying o shaft 43 'pfu‘allel with the
lins of movement of the frame 89 for trans-
mitting inetion to thé shaft 37 on the frame
38, In this instance, this motion is trans-
mitted th“mwh a nme] gear 44 on the
shaft 87 mcshmo with a bevel gear 45 on =
stub shaft 46 which tiurns in the bearing 47
forming the pivotal connection between the
frameq 38 and 39, The stub shaft 46 also
cariies a hevel gear 48 which is adapied to
with either one of two pinions 49 or 50
rranged on the shaft 43 to turn with gaid
shaft bit te move axially thereof.” Tu this
instance these two-pinions are coanected Lo
gether by a sliding frame 51 mounted” m a
ho sing formocl by the frame 39 and bei
‘,uu-}orted for sliding movement by head
mﬂts 52 which onemte in slots 53 formed in
the cover 54 of the housvns_) This cover 54
also has a bracket 55 on the éxterior 6f the
housing on which a lever 56 is prOt“d at b7,

i lever Leing extended into engagen 1ent

with the siide fra ame 51 and hfwmo its op-
posite end adapted to be secured bya}bolt 53
in either one <>i’ two ‘(‘penino 59, When se-
cuted in one of said openings, the gear 49 will
lie in mesh with the gear 48 Whelmq when
dectred in the other opening, the gear 50 will
lie in mesh with the géar 48 gid this meshing
wiil be maintained not withstanding the re-
ciprocation of the frame 39 on the frame 42.
'“ho purpose of this chfmae is to permit the
‘ iece to be rotated in ons and the same
Jire’c oi notwithstanding the use of the
angle attae
chdngc gear wero
the work piece
direction.
’I..‘he shaft
anner

“not plowded wworld give
a movement in the opposite

43 may he driven in any soit 1b}e
for tastande by a hevel o

43

\"'hw hin toen me%hm with a bevel geur G1an

25 the inner end of the frame
The shaft 62 also carries a'beval
meshing with a hevel gear 64 ¢
vertical shaft 65 journalled on the fran
arm 42 and diiven 10 any snitable manner
b preferably Having » uni versal ]omt 6“
Lhe’ el 40 ]“e'{lﬂl{ ‘,110 hodily
the work piece. o

Mechanism . is provided FOL imparting . a

the shafe 62 ab
arn 49,
gear 63

Irment for fat worL vnuh 1ttms _
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rﬂcmrocatozv mohon (el the fla,me ot ear-

viage 29 and this veciproc atory motion 18 so
control]\,d that it will cause the movemient
of the motion of the reciprocatory frame 39
to dwell longer at those points where the
abrading elemeiit is operating on the work
p‘iece—f&lthest froi the axis of rotation of
the work piece and shorter at those potrits
wheré the abradmg alemiiént is Workmcr on
the work piece nearest the centér of rotation
of the Work pieds,
to prevent any pmtwn of the work piece be-
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ing surfaced or abraded greater than an-
other portion for it will be apparent that if
the work piece is held in engagement with
the abrading element, the same length of
time mearest its center of rotation as it is
farthest removed from the center, then the
portion nearest the center will receive more
polishing than the portion farthest removed
from the center. A desirable form for this
reciprocating mechanism comprises a gear
wheel 66 mounted on the shaft 62 shich
meshes with a pinion 67 in turn meshing
with a pinion 68. The pinion 67 is support-
ed on a shaft 69 which is adjustable in a slot
70 formed in a bracket 71 which is detach-
ably secured to the frame 42 by bolts 72.
The slot 70 in the bracket 71 is concentric
with the bearing opening 73 of the gear 68
and provides for the substitution of a larger
gear 66 on the shaft 62 so that a variation
in the speed of the gear 68 may be obtained,
and thus a change in the ratio of movement
between the rotation of the work piece and
the reciprocation or bodily movement of the
work piece is secured. The gear 68 has se-
cured to its outer face a guide piece 74 which
extends diagonally of the gear, projecting
from both sides of the latter and having a
crank pin 75 adjustable therein to different
positions so that said erank pin may be sit-
uated at different distances from the center
of rotation of the gear 68 in order to coop-
erate with different portions of a curved or
irregularly formed way in a swinging mem-
ber 76 detachably pivoted at 77 to the
frame 42. The curved way 78 is formed in
such a manner that a movement may be im-
parted to the swinging member through the
crank pin 75 which will correspond to the
desired bodily movement of the work piece
<o that the abrading element will operate on
the work piece an amount substantially
equal to the distance the field oi operation
is situated from the axis of rotation of the
work piece. The swinging member 76 is re-
movable so that a swinging member having
another form of way may be used when the
one herein shown does not provide the
The connection between
the swinging member 76 and the reciproca-
tory carriage 39 may be established through
a pitman 80 which is pivoted at 81 to a block
82 adjustable on a way 83 formed on one
side of the swinging member 76, the swing-
ing member having also a similar way 83 on
the opposite side so that by reversing the
swinging member a movement in the oppo-
site direction is provided which will give
still further adjustments. The pitman 80
has o resilient portion 84 and is pivotally
connected at 85 with the reciprocatory car-
riage 89, the resilient portion being pro-
vided to prevent any undue strain between
the work piece and the abrading element.
The frame 42 is preferably mounted to

2

swing about an upright axis and it is also
preferably vertically adjustable. This re-
sult is secured in this instance, by providing
a screw 86 on a frame 87 and mounting said
serew to turn in bearings 88 at its upper and
lower ends. Two nuts 89 are provided on
the screw and between these nuts the frame
492 ig secured, the adjustment of the nuts on
the screw effecting the vertical adjustment
of the swinging frame 42 and the turning of
the screw 1n its bearing providing for'the
swinging of the frame about an upright axis.
The frame 42 is vertically adjustable in or-
der that the axis of the work piece may be
stubstantially arranged in a horizontal plane
with the axis of rotation of the-rotary abrad-
ing element and the swinging of the frame
about a vertical axis is provided in order
that the work may be yieldingly held toward
the abrading element ¢o that the work may
gwing toward and from the abrading ele-
ment to accommodate machines. to different
portions of the work piece. ~The yielding in
this instance, is preferably secured by pro-
viding a counter-weight 90 which is suspend-
ed by a flexible cable 91 passing sbout a pul-
ley 92 at the top of the frame 87 and con-
necting with an arm 93 on the screw 86.
For the purpose of holding the work piece
away from the abrading element, a detent 94
may be provided pivoted at 95 and held un-
der the action of a spring 96 into coopera-
tion with the periphery of a disk 97 which
permits the ordinary swinging of the frame
492, but when the frame is swung to a certain
position, a shoulder or abutment 98 on this
disk will be engaged by the defent 94 and
hold the work piece away from the abrading
element.

The frame 87 may be mounted to swing
about a horizontal axis and also to move
horizontally in two directions at right an-
gles to each other. The first of these results
is for the purpose of causing the work piece
to be presented to the abrading element at
an angle so that lines left on the work piece

by previous operations such as spinning will

be obliterated, preferably obtained by piv-
oting the frame at 99 on a shaft which is
supported by two brackets 100, adjusting de-
vices in.the form of bolts 101 and slots 102
in one of the brackets securing the frame 87
in its adjusted position about its axis 99.
The brackets 100 are preferably formed on
a carriage 103 which is guided on ways 104
on another carriage 105, the latter moving on
ways 106 formed on a base 107. Adjusting
serews 108 and 109 may be provided respec-
tively, for moving the carriage 103 on the
carringe 105 and the carriage 105 on the
hase 107.

A metal surfacing machine constructed in
accordance with this invention makes if
possible to dispense with skilled labor for
surfacing metal ware goods. Tt performs
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the work in a manner similar to the usual
sand bobbing process. The work piece is
given a bodﬂy movement, which corresponds
fo the form, shape and size of such’ me
Provigion is -made whereby the
abrading element whether near to ov far

- from the axis of rotation of the work piece,
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'rotahon of the work plece

has sufficient time to properly surface such
work piece. The mechanism as a whole is

simple in opération and is provided with ad-
‘]ustment,s which permit articles of -

7arlons
fomm, sn’tpes and sizes to be Vorkod upon.

What T claim as my invention and desire
to secnire by Letters Patent is:

1. In a metal surfacing machine, the com-
bingtion with an 3,br:1(hnf> elf‘mom and. a
rotary support for a work piece, of means
for imparting -to the rotary support simul-
taneously with the rofary movement, a
bodily movement at a variable sz,eed to cor-
réspond with the distance that the point be-
ing surfaced is situated from the axis of
so that the abrad-
ing element operates upon each portion of
the surface, a substantially equsl amount

'noththﬂ*‘mndmo the distance of the portion

from the center of rotation of the work piece.

2. In a metal surfacing machine, the com-
bination with an abrading element and a ro-
tary support for the work piece, ot mecha-
nism. for: moviig the Wolk piece support
in the direction of its axis of T’otztmn, and
mechanism for ]mpar‘i‘ment to said rotary
support simultaneously with its rotary move-
ment, a movement in the direction of its axis
at a speed corresponding to the diameter of
that portion of the work piece being engaged
by the abrading element so that cach nortlon
of the work piece is acted upon by the
abrading element an equal amount, notwith-
stzmdlng the distance of such poxhon from
the axis of rotation.

3. In & metal surfacing machive, the coim-
bination with an nbradmo elemﬂnu, and a
rotary Qupport for a worls piece adapted:to

cooperate with said elemem, of a swinging:

arm on which said rota ary supnmt is mount-
ving, the axis
of rotation of said arm to shift the ar
bodily, and means acting on sald arm s
pernut said arm to move
ward and from the a‘nmdmo element,

‘4. Tn o metal surfacing machine, the com-
bination- with an. abvamné glement and a2
rotary support for the work piece, of mec
nism- for moving said support axially hav-
ing provision:for varying the =1)Per1 of said

, axial movement to correspond with the dis-

tance the portion of the work plece belng

~gperated upon by the abrading element is

situated from the axis of rotation of the

'rotarv support:

In a metal surfacing machine, the com-

:bmatlon with an abrading element ‘mf] g
~rotary support for the work | piece, of a swing-

rotary support for

ahout its axis to-

1,457,979

ing frame on .which the rotary support is
mounted . to turn, said frame also being
bodily movable, means for moving said
frame bodily to 1mparL to the work piece a

body movcment variable to correspond to

the distance that the point being engaged
by the fxbr‘ldmo- element 18 svuatwl from the
axis of rotation of the work support, and
means acting on said swinging frame to hold
the work piece yleldmglv in cooperatlon
with the abrading element.

6. In a metal surfacing machine, the com-
bination .with an ab ]“!dln”’ clement and a
rotary support for the work piece, of a
swinging arm.on which sald - support is
mounted to turn, a frame on which said arm
is mounted to turn, mechanism for moving
said frame to cause said work piece to tr avel
over the abrading element during the rota-

tion of such work piece and means acting |

on said swinging arm to hold the work
piece yieldingly in cooperation with thn
wbz ading element,

Tn a metal surfacing machine, the com-
bmat’on with an qbladmg clement and a
the work piece, of an
arm on which srid rotary support is mounted
to turn a frame on which said arm is ad-
justable about a suitable axis, and mecha-
nism - for: imparting a-.movement  to said
frame at a variable  speed to cause -the
abrading element to operate on the work
piece & subguanunﬂy like amount at all points
notwithstanding the different distances atb
which the Qbradmg element is” operating

from the axis of rotation of the work piece.

8. In a mebal surfacing machine, the com-

bination. with an abr qdmn elen nent and a

rotary support for the work piece, of an arm
on which said rotary support is mounted, a
frame on which said arm 1s adjustable about
a suitable axis, a vertically adjustable frame

70
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105

on which the first mentioned frame is mount- .

ed fo reciprocate, and mechanism for recip-
I'OC'ating said first mentioned frame on the
vertically Qdmstab]e frame.

9. In a metal surfacing machine, the com-
bination with an abmdlno element and a ro-
tary work support, of an arm on which said

rotary work support is mounted, & frame on .

Wblch said arm is adjustable about g suitable
axis, a second irame on which said first men-
tioned. frame is mounted to reciprocate,
mechamsm for reciprocating said first men-
tioned frame on the second mentioned frame,
and a third frame on which the second men-
tioned frame is vertically adjustable.

10. In a metal snifacing machine, the com-
bination with an abrading element and a ro-
tary work support, of an arm on which said
ro’cavv worl support is mounted, a frame on
\vhlch gaid arm is adjustable about a suitable

_axis, a second frame on which said first men-

tioned frame is mounted to reciprocate,

mechanism. for reciprocating sald first meén- -
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tioned frame on the second mentioned frame,
and a third frame on which the second men-
tioned frame is vertically adjustable and is
also mounted to swing about an upright axis.

11. In a metal surfacing machine, the com-
bination with an abrading element and a ro-
tary work support, of an arm on which gaid
rotary work support is mounted, a recipro-
catory frame on which said arm is adjustable
about a suitable axis, a vertically adjustable
frame mounted also to swing about an up-
right axis and carrying said veciprocatory
frame, and a frame on which said swinging
and vertically adjustable frame is mounted,
said last mentioned frame being mounted to

‘swing about a horizontal axis.

192, In a metal surfacing machine, the com-
bination with an abrading element and a ro-
tary work support, of an arm on which said
rotary work support is mounted, a recip-
rocatory frame on which said arm is adjust-
able about a suitable axis, a vertically ad-
justable frame mounted also to swing about
an upright axis and carrying said recipro-
catory frame, and a frame on which said
swinging and vertically adjustable frame ig
mounted, said last mentioned frame being
mounted to swing about a horizontal axis
and also to be adjusted horizontally in two
directions at right angles to each other.

13. In a metal surfacing machine, the com-
bination with an abrading element and a ro-
tary work support, of means for sustaining
said work support comprising a. frame
mounted to swing about a horizontal axis, a
frame vertically adjustable on the first men-
tioned frame and mounted to swing about an
upright axis on said first mentioned frame,
and means for supporting said work piece
holder from said vertically adjustable and
swinging frame.

14. In a metal surfacing machine, the com-
bination with an abrading element and 2
work piece support, of a irame mounted to
turn about a horizontal axis, an upright
screw mounted to turn on said frame, a
frame vertically adjustable on said screw,
means for supporting the work piece holder
on said last mentioned frame and means for
swinging the last mentioned frame to hold
the work piece against the abrading ele-
ment.

15. In a metal surfacing machine, the com-
bination with an abrading clement and a
rotary work piece holder, of means for sup-
porting said work piece holder comprising a
frame, a screw rotatable on said frame about
an upright axis, and a second frame sup-
porting the work piece holder and vertically
adjustable on the screw.

16. In a metal surfacing machine, the com-
bination with an abrading element and a
rotary work piece holder, of means for sup-
porting said work piece holder comprising »
frame, a screw rotatable on said frame about

an upright axis, a second frame supporting
the work piece holder and vertically ad-
justable on the screw, and means acting on
said second mentioned frame to hold the
work piece holder yieldingly in cooperation
with the abrading element.

17. In o metal surfacing machine, the com-
bination with an abrading element and a ro-
tary work piece holder, of means for sup-
porting said rotary work piece holder com-
prising a frame adjustable about a horizon-
tal axis, means for supporting said framne
for movement horizontally in two directions
at right angles to each other, and a frame on
which the rotary woik piece holder 1s sup-
ported adjustable vertically on the first men-
tioned frame.

18. In a metal surfacing machine, the com-
bination with an abrading element and a ro-
tary work piece holder, of means for sup-
porting said rotary work piece holder com-
prising a frame adjustable about a horizontal
axis, means for suppoiting said frame for
movement horizontally in two directions at
right angles to each other, a frame on which

the rotary work piece holder is supported ad--

justable vertically on the first mentioned
frame and mounted to swing about an up-
right axis on said first mentioned frame, gnd
means acting on said second mentiofied
frame yieldingly to hold the work piece in
cooperation with the abrading element.

19. In a metal surfacing machine, the
combination with an abrading element, a
rotary work piece holder, of means for sup-
porting said rotary work piece holder com-
prising a f{rame adjustable about a hori-
zontal axis, a frame on which the rotary
work piece holder is supported, adjustable

vertically on the first mentioned frame and |

mounted to swing about an upright axis on
said first mentioned frame, and means act-
ing on said second mentioned frame yield-
ingly to hold the work piece in cooperation

“with the abrading element.

20. In a metal surfacing machine, the
combination with an abrading element, and
a rotary work piece holder, of means for
holding the work piece holder in coopera-
tion with the abrading element comprising
a frame mounted to swing about a hori-
zontal axis, means for supporting said
frame for movement horizontally in two di-
rections at right angles to each other, a
screw rotatable about an upright axis on
the first mentioned frame, a frame adjust-
able vertically on said screw and mounted
to turn therewith, a frame mounted to re-
ciprocate on said second mentioned frame,
a frame mounted to turn about an upright
axis on the reciprocatory frame and carry-
ing the work piece holder, and a weight act-
ing on the swinging frame to hold the work
piece holder toward the abrading element.

21. In s metal surfacing machine, the
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10 porting the work piece holder, and means

35

15

combination with an abrading element and

“a rotary work piece holder, of means for

supporting said work piece holder in coop-
eration with the abrading element compris-
ing a frame mounted to swing about an up-
1'1ght axis, a reciprocatory. frame mounted

~to move on said first mentioned frame, a

<

Arame mounted to turn about an uprlght

axis, on. the reciproeatory frame aad sup-

acting on the first mentioned frame to hold
the Work plece holder in cooperation with
the abrading element.

222, In a metal surfacing machine, the
combination with an abrading elemenu, a
rotary work piece holder for cooperation
with said abrading element, of means for
supporting said work piece holder in coop-
eration with the abrading element compris-
ing a frame carrying said work piece hold-
er, adjustable about a vertical and a hori-
zontal axis, and nmeans acting on said frame
yieldingly to hold the work piece holder in
cooperation with the abrading element.

23. In . a metal surfacing muchme, the
combmatlon with an abrading element and
a work piece holder, of mechanism for turn-
ing said work piece holder in cooperation
with the abrading element simultaneously
abont two axes parallel with each other and
out of alignment. :

24: In 3 metal surfacing nﬁachlne, the
combination with an abra fhnn element and
a work piece holder, of mechanism for turn-
ing said work piece holder in cooperation
W1th the a;bradmgr element about two axes

B
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parallel with each other and out of align-.

ment, said mechanism embodylnfr a gear
connected with the work piece holder to
turn therewith, an internal gear, and means
for revolving the work niece holder so that
the first mentioned gear ‘meshes with the in-
ternal gear duuno the revolution of the
work piece holder and at the same time ro-
tates the work piece holder about’ another
axis.

25. in a metal surfacing machine, the
combination with an mbrachnd element and
a worl piece holder, of a frame mounted
to reciprocate and to swing aboyt an upright
axis, means for supportmo said work piece
holder for rotation on the frame abont two
axes out of
each other, and means acting on the frame

for yleldmdy holding the work plece holder,

1n cooperation with the abrading element,
26, In a metal surfacing machme the.
combmatlon with an fxbmdmg element-and a
work piece holder, of a frame mounted to
reciprocate and to swing about an uprighs
axis, a driving shaft moun‘&ed on'said frame,

means for chauwmrr the direction of ro’m-;
tion of said dmvmo" shaft, a frame detach-

ably connected to “the. first named frame.
ancther frame pwotally mounted to the de-
tach‘zble frame to swing about an upright
axis, and a work piece holder mounted to
rotate on said second mentioned frame and
having a driving connection with the shaft
on bhe rempromtory and swmgmg frame.

SETH H. LEAVENWORTH.

alignment and parallel with
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