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UNITED STATES PATENT OFFICE. 
OLIVER L. DOSCH, OF ELIZABETH, NEWJERSEY, ASSIGNOR. To THE SINGER MANUFAC 

TURING COMPANY, A CoRPORATION of NEw JERSEY. *. 
POLISHING-MACHINE. 

Specification of Letters Patent. w Patented Dec. 24, 1912. 
Application filed April 29, 1909. Serial No. 492,929. 

So all whom it may concern: 
Be it known that I, OLIVER L. DoscH, a 

citizen of the United States, residing at 
Elizabeth, in the county of Union and State 
of New Jersey, have invented certain new 
and useful Improvements in Polishing 
Machines, of which the following is a speci 
fication, reference being had therein to the 
accompanying drawings. 
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This invention has for its object to pro vide a polishing. machine adapted for rap 
idly and effectively producing a smoothed 
polished surface upon various metallic ob 
jects, and particularly circular objects with 
rounded surfaces, such as sewing machine 
balance-wheels; and the invention consists 
in the construction and arrangement of 
parts herein shown and described and set 
forth in the appended claims. 
The machine embodying the present im 

provement is of that type comprising sup 
porting pulleys connected by, a belt serving 
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as a bicking over whiéh is applied a second 
belt provided upon its exposed face with 
abrading material such as emery, the article 
to be polished being pressed against the 
abrading belt in undergoing the polishing 
operation. 

In its preferred form, the present im 
provement includes a gyratory work-Sup 
porting arm provided with a carrier for 
holding the work, such arm being pivotally 
mounted upon the machine frame in such manner as to maintain the work by gravity 
pressed against the abrading belt, the gyra 
tory movements of the work-supporting arm 
causing the work to be moved to-and-fro 
across the abrading belt transversely of its 
direction of movement, whereby the entire 
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surface of said belt is brought at different 
times into contact with the object to be pol 
ished. Special means are provided for os 
cillating the work-supporting arm so as to 
subject to the action of the abrading belt the 
outer half of the rounded balance-wheel 
pulle rim to be polished, and the said arm 
is mounted upon a laterally, sliding carriage 
provided with suitable actuating means, 
whereby the work is caused to travel bodily 
across the operative face of the abrading 
belt, in addition to its described oscillatory 
movement. The Work-supporting arm is 

provided with a special form of work-holder 
with, means for turning its work-engaging 
member in the opposite direction from the 
travel of the abrading belt, the axis of rota 
tion of the work being inclined to the direc 
tion of movement of the abrading. belt, 
whereby the smoothness of the cut or abra. 
sion is increased. - In the accompanying drawings, Figure 1 
is a partial end elevation of a polishing ma chine embodying the present improvements, 
Fig. 2, a partial front elevation and Fig. 3 
a partial plan view of the same. Fig. 4 is 

55. 

65 
an elevation, partly in section, of the driving 
mechanism of the machine and Fig. 5 a. 
transverse sectional elevation of the gearing and the easing inclosing the same. o Fig. 6; 
is a detached sectional view of the means for: 70 
maintaining the work-supporting arm re. 
tracted from operative position for intro 
duction and removal of the work. Fig. 7 is 
a detached side elevation of one of the ad justable bearings of the upper supporting 75 
E; for the backing and abrading belts. 

l g. 8 is a side view showing the manner of 
mounting the adjustable bearing of the rear 
Ward pulley for the abrading belt. Figs. 9, 
10, 11 and 12 are detached views represent 
ing different parts of the transverse feeding 
mechanism for the work-supporting arm. 
Fig. 13 is an enlarged sectional plan yiew of 

80 

the work-holding device carried by the 
Work-supporting arm, and Fig. 14 a de 
tached side elevation of the work-retainin. 
member thereof. 
The machine is shown constructed with a 

frame comprising the base 1, a rearwardly 
extending member 2, and a standard 3 rising 
from the base and surmounted by the head. 
or cross-beam 4. At the front of the stand 
ard 3 are disposed the fixed bearings- 5 in 
which is journaled the driven shaft 6, and 
the adjustable bearing blocks 7 in which is 
journaled the parallel shaft 8. As repre 
sented in Fig. 7, each bearing block 7 is 
supported at opposite ends upon each of its. 
four faces by the point of one of the ad 
justing screws' 9 of two parallel series which 
are tapped through the walls of the housing: 
block10 apertured to receive the block 7 and 
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itself formed upon the slide-plate 11 fitted 
to a suitable slide-way upon the front face 
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of the standard 3 and provided with a pro 
jecting boss 12 having an internally thread 
ed aperture entered by the adjusting screw 
13 swiveled in the lug 14 which is bolted to 
the front of the standard 3. As will be 
readily observed, the turning of the ad 
justing screw 13 will cause the raising or 
lowering of the slide-plate 11, and hence of 
the bearing , which is adjustable both ver 
tically and sidewise by means of the adjust 
ing screws 9. - 
The bifurcated member 2 of the frame is 

provided with parallel seats 15 to which are 
fitted the side-plates 16, each being formed 
with a housing block 17 embracing the bear 
ing block 1S adjustably supported therein at 
opposite ends, similarly to the bearing block 
7 before described, upon the points of the 
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screw's 19 of two parallel series and afford 
ing a bearing for the rearward pulley shaft 20. The slide-plates 16 are each provided 
with a longitudinal boss 21 entered by a 
guide-rod 22 extending from a hub. 23 
formed upon the standard 3, between which 
hub and the bottom of a longitudinal socket 
in the boss 21 is interposed a spring 24 act 
ing to yieldingly press the slide-plate 16. 
and with it the shaft 20, rearwardly from 
the shafts 6 and 8. As will be observed, the 
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shaft 20 can be accurately alined by ad 
justment of the two bearing blocks 1S car 
ried by the two slide-plates 16, by means of 
the adjusting screw's 19. 

As indicated in the drawings, the machine 
forming the subject of this application is 
substantially duplex, the work-holding and 
polishing members being duplicated, and a 
description of one of the duplicated groups 
of mechanisians will therefore be sufficient. 
Upon the outer ends of the lower or driv 

ing shaft 6 are disposed the driving pulley's 
25, the upper shafts 8 having secured there 
on the supporting pulleys 26. These pull 
ley's are embraced by the vertically arranged 
backing belts 27 which may be of leather 
or of any other usual or suitable material. 
Encircling each of the belts 27 with their 
supporting pulleys 25 and 26, and embrac: 
ing also the rearward idler pulley 28 fixed 
upon the rearward shaft 20, is the abrading 
belt 29, which is in practice coinposed of 
emery cloth, or of leather or of other 
fibrous material having upon its puter face 
emery or other suitable abrading laterial. 
As will be observed by reference to Fig. 1, 
each belt 29 is in contact with its l'espective 
backing belt 27 only at the front of the ma-. 
chine and around portions of the support 
ing pulleys 25 and 26, the rearward portion of such belt being engaged by the spring 
pressed idler pulley 28 which maintains it 

65 

taut independently of the belt 27, under the 
action of the springs 24. 
As represented in Fig. 2, the shaft 6 car 

ries, intermediate the bearings 5 and be 
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tween the spaced upright members 3 of the 
frame, the pulley 30 which serves to trans 
mit to the driving pulley's 25" their operative 
movements through the belt 31 extending 
upwardly with one member passing through 
the aperture 31* in the cross-beam 4, to the 
line-shafting or other source of power. 
The cross-beam 4 is provided with the for 

Wardly projecting spaced bearing bosses 32 
within which is journaled the oscillating 
sectional rock-shaft composed of the mem 
bers 33 33*, each of the independent sections 
of which is provided adjacent the inter 
mediate central bearing member 32 with the 
fixed thrust-collar 34 and adjacent its other 
bearing member 32 with the thrust-collar 75 
to prevent endwise movement of the shaft 
section. These rock-shaft sections are pro 
vided upon their opposite ends each with a 
transverse aperture in which is secured by 
means of the set-screw 35 the endwise ad 
justable cross-bar 36 provided upon oppo 
site ends with spherical counter-balance weights 37. 
Mounted upon the shaft 33 are the sleeves 

38 which are formed with openings 39 in 
the front side intermediate the end portions, 
which latter are fitted upon the shaft so as 
to slide thereon. Each sleeve 38 is provided 
intermediate its ends with a forwardly pro 
jecting horizontally bifurcated bearing boss 
40 embracing a pinion 41 fixed upon a ver 
tical rock-shaft 42 journaled in said bearing 
boss and meshing with a series of rack-teeth 
43 cut in the partially flatted forward side 
of the rock-shaft 83. 
The work-support comprises a depending 

arm 44 having at its upper end a yoke with 
spaced laterally extending members 45 em 
bracing the bearing boss 40 and rigidly at 
tached to the opposite ends of the shaft 42 
by means of the transverse pins 46. The 
members 45 of the yoke are disposed sub 
stantially in the plane of the rock-shaft 42, 
but the depending work-Supporting arm 44 
is arranged at a slight inclination with said 
yoke and rock-shaft as indicated in Fig. 2. 
The rock-shaft 42 thus affords an axis dis 
posed longitudinally of but offset from the 
work-supporting arm 44 upon which the 
latter is caused to oscillate by engagement of 
the rack-teeth 43 with the pinion 41. 
The arm 44 is formed at its lower end 

with a laterally extending bracket 4, and is 
provided near the adjacent end of Said 
bracket with an aperture through which ex 
tends the hollow transverse shaft 4S upon 
which is fixed the crank-arm 49 carrying the 
outwardly extending crank-pin : 50. The 
shaft 48 is shown formed in its outer end : 
with a slight enlargement to receive the hub 
a of a sewing machine balance wheel with 
rim b connected with the belt-wheel afforded 
by the flanged and peripherally grooved hub 
portion 6 by means of the spokes d between 3 
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which the crank-pin 50 enters to insure the 
turning of the balance-wheel in the normal operation of the polishing machine. ... 
... The bracket 47 is provided with a bearing 
boss 5i in which is journaled the sleeve 52 
provided in its outer end with a bushing or 
thimble 53 adapted to receive the reduced 
outer end of the shaft 48 and formed with a 
flange 54 to engage: the adjacent end of the 
balance-wheel hub to maintain the same in 
position upon the supporting shaft 48. The 
sleeve 52 is provided with a longitudinal 

- portion. 56 in 
clined at nearly a right angle to the portion 
55 and extending in the direction of rotation 
of the shaft 48, which slot is entered by the 

slot 55.having a transverse 

reduced end portion of a locking screw 57 
tapped into the hub '51 of the bracket 47. 

. The sleeve. 52, which constitutes the “dead 
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spindle of the work-holder, is provided 
with a knob. 58 by which it may be turned 
and moved endwise into and out of contact. 
with the work; and it is fitted with a plug 
59, secured adjustably therein by means of 
set-screws 60 to adjust... the position of the 

in relation to the thimble 53 longitudinally 
shaft or “live spindle” 48. . . 
The forward portion of the shaft 48 is 

formed in one side with a longitudinal slot 
61 to receive the laterally extending finger. 
62 of the push-pin 63 extending through the 
hollow shaft 48 and provided at its opposite 
end with the knob 64. The finger 62 is nor 
mally housed within a recess in the outer 
end of the crank-arm 49, but in order to 
eject the balance-wheel at the completion of 
a polishing operation, the rod 63 is thrust 
forward by pressure of the hand upon the 
knob 64, which causes the finger 62 to en 
gage the inner end of the balance-wheel hub 
and force the same off the end of the shaft 
48; the knob 58 having previously been 
turned to disengage the stop-screw 57 from 
the transverse portion 56 of the slot 55, and 
the sleeve 52 then withdrawn to release the 
work. 
As will be observed, the work-supporting 

arm 44 is pivotally mounted by means of the 
yoke 45 and sleeve 38 upon the rock-shaft 33, 
which is disposed above the forward portion 
of the belt-pulley 26, and the rim of the bal 
ance-wheel is thus maintained by gravity in 
contact with the outer abrasive face of the 
polishing belt, resting against the same in 
termediate and opposed to the idler pulleys 
65 and 66 mounted upon suitable brackets 67. 
and 68, respectively, attached to the front of 
the standard 3. . . . . . . . . 
As will be seen by reference to Fig. 2, the 

faces of the pulleys 65 and 66 are narrower 
than those of the belt supporting pulleys 25 
and 26, and they are arranged upon oppo 
site sides of the polishing point in relation 
to the direction of movement of the polish 
ing belt, and at the opposite sides of said 

44; and meshing with this, bevel-wheel is a 

belt in relation to the width of the latter, so 

3. 

as to lie in an oblique arrangement. By this 
means, in one half of the travel of the work 
across the polishing belt, the latter presents 
a yielding abrading surface intermediate the 
upper idler pulley 65 and the lower support 
ing pulley 25, and in the other half of said travel a similarly yielding abrading surface 
is presented by the belt extending from the , 
lower idler pulley 66 to the upper support 
ing pulley 26. It will thus be seen that the 
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side-thrust of the work upon the polishing. 
belt is sustained almost entirely by these 
idler pulleys, and that its pressure upon the 
belt causes the latter to conform to the pe 
riphery of the circular object (such as a sew 
ing machine balance wheel) to insure a much 
larger, arc of contact than would be afforded 
without the use of these idler pulleys. 

Ft will be observed that the sleeves 38 con 
stitute reciprocating and rocking carriers for 
the work-holders which are movable upon 
supporting fulcra afforded, in the present 
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embodiment of the improvement, by the 
rock-shaft sections 33 and 33*; and it is evi 90 
dent that the form of such carriers is not 
confined to that shown and described herein, 
so long as they perform the functions, as 
cribed to them herein. 

For convenient introduction and removal 
of the work, the work-supporting arm 44 is 
provided with a lateral handle 69 by means 
of which it is drawn forwardly, which causes 
the sleeve 38 and its supporting shaft 33 to 
be oscillated sufficiently to permit the shoul 
der 70 of the detent lever, 71, pivoted at 72 
upon a bracket 73 bolted to the member 4, 

95 
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to engage the tooth 74 of the collar 75 fixed 
to said shaft, whereby the arm 44 is main 
tained in retracted position until the detent 
lever 71 is lifted by its handle 76, when the 
arm 44 is again permitted to gravitate to its 
operative position. As shown in the draw 
ings, one side of the tooth 74 is inclined in 
relation to the detaining shoulder engaging 
the shoulder 70 of the lever 71, whereby the 
detaining lever is adapted to rest normally 
upon said tooth when the arm 44 is in opera 
tive position; but when the work-supporting 
arm is retracted, and its supporting sleeve 
38 rocked with the oscillatory rack-bar 33, 
the collar 75 is turned sufficiently to permit 
the shoulder 70 of the lever 71 to drop be 
hind the abrupt shoulder of the detaining 
tooth 74, whereby the parts are retained in 
retracted position until the lever is raised to 
release the tooth 74 as previously described. 
As indicated in the drawings, and more 

particularly in Figs: 2, and 13, upon the end 
of the shaft 48 opposite that upon which 
the work is supported is secured by means 
of the spline 77 the bevel-wheel 78 whose 
hub 79 is journaled in the base of the arm 
similar gear 86 fixed upoh the lower end 
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of an actuating shaft 81 extending through 
the hollow arm 44 and journaled in suitable 
bearings provided at opposite ends thereof, 
this shaft being E. means which will 
later be described to turn the work-holding 
shaft 48, and hence the object to be polished, 
in a direction opposite to that of the pol 
ishing belt 29. 

Fixed upon the horizontally disposed 
cam-shaft 82 which is mounted in suitable 
bearings 83 rising from the cross-beam 4 is 
the feed cam-cylinder 84 provided with the 
substantially heart-shaped cam-groove 85 
which is entered by a roller-stud 86 carried 
by the collar 87 secured by means of the pin 88 upon the reciprocating bar 89 slid 
ingly supported upon the cross-beam 4 par 
allel with the feed-cam shaft 82 and the 
rock-shaft. 33. As represented in Figs. 3, 
11 and 12, the reciprocating bar 89 is pro 
vided upon 9pposite sides of the collar 87 
with laterally disposed longitudinal angu 
lar grooves 90 each of which is entered by 
a roller-stud 91 carried by a screw 92 tapped 
into the forward end of the bearing member 

As the angular slots 90 are arranged 
respectively above and below the center of 
the rod 89, it will be observed that the 

s ed. 

roller-studs 91 serve to prevent the turning. 
of the same in either direction, while per 
mitting its free endwise novement. 

Fixed adjustably upon the opposite end 
portions of the bar 89 by means of set 
screws 93 are tubular sleeves 94 each pro 
vided in its lower side with a transverse 
nctch 95 adapted to be entered by the rear 
wardly projecting lug 96 pon one of the 
sliding sleeves 3S, said lug, being formed 
with a notch 97 conforming in curvature 
with the surface of the reciprocating bar 89, 
and being substantially of the width of the 
notch 95 in the sleeve 94. As will be ob 
served the opposite ends of the slot 95 in the 
sleeve 94 constitute coupling shoulders 
which are normally engaged by the shoul 
ders afforded by the opposite ends of the 
ing 96 extending from the sleeve 38, the 
members of the coupling so constituted be 
ing (ilsengaged by the rocking of the sleeve 
3S in the withdrawai (f the work-support 
ing arm 44 from operative relation with the 
abrading meiner affortedly the polishing 
belt 29. It is evident that any other suit 
able device may lie ein loved for detachally 
connecting the oscillatoly and reciprocating 
sleeve 38 with the at fiting feed-cam S4 S5. 

Fixed upon the end (if the cam-shaft 8:2 is 
level. wheel S wit, which meshes the 

similar le yo-y, et {1 fixed try the i-ovel' 
if the "fitical shaft OO Clinted in the 

bearing lyricket 10}, rising from one of the 
learings; S3, aid driveilly leans which 
will be later desciitei. 
As will lee (b:{ i \cd. 

cann-cylinder S4 (it uses ti 
lic 'etatio of the 
cent wise travel of 
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the rod 89 to-and-fro which is communi 
-cated by means of the notched sleeves 94 
and lugs 96 upon the sleeves 38 to impart 
similar movements to said sleeves, which 
causes the work-supporting arms 44 to be 
carried bodily crosswise of the direction of 
movement of the abrading belt 29; while 
the engagement of the pinions 41 with the 
racks 43 cut in the sides of the rock-shaft 33 
induces a simultaneous oscillatory move 
ment of said work-supporting arms, which 
serves to turn the work-holding bracket-arm 
47 around the rock-shaft 42 as an axis, so as 
to progressively present to the operative face 
of the belt. 29 the exposed semi-circular sur 
face of the balance-wheel rim b for the 
polishing operation. As will be readily ob 
served, by loosening the set-screws 35, the 
weighted counter-balance rods 36 may he 
shifted endwise in one or the other direction 
so as to adjust-the pressure of the article to 
be polished upon the abrading belt, this be 
ing accomplished through the rock-shaft 33 
and the depending arm 44, which is locked 
from turning upon the same by the engage 
ment of the pinions 41 with the rack mem 
bers 43. 
While both the abrading belts 29 may be 

provided with operative faces of the same 
degree of coarseness, in practice they are 
sometimes made of different character, so 
that one may be employed as a “roughing’ 
member and the other as a “finishing’ 
member, for successive use upon each object 
to be polished. By forming the rock-shaft 
for sustaining the work-supporting arms in 
independent sections, it will be observed 
that the work-holders may be retracted and 
returned to operative position alternately, 
in order to prevent the loss of time of hav 
ing one portion of the machine idle while 
the work is being introduced or withdrawn 
from the other portion. 
When one of the work-supporting arms 44 

is retracted, it is obvious that the lug 96 is 
disengaged from its slot 95 in the recipro 
cating sleeve 94, and the bodily and oscil 
lating movements of the work-holder are 
suspended. After the renewal of work in 
the work-holder, the raising of the detent 
lever permits the arm 44 to gravitate to 
ward the abrading belt 29, until the lug 96 
rests upon the exterior of its propelling 
sleeve 94, in which position it remains to 
maintain the work still cut of contact with 
the abrading member until the notch 95 
comes into register with said lug, when the 
latter enters the notch and permits the racic 
ing of the seeve 3S sufficiently to cause the 
work to assume its operative relation with 
the at rading member, the travel of the 
sleeve 3S and oscillation of the an 44 
there in leing sinuitaneously reassumed. 

As before explained, the power for ac 
tuating the backing and abrading belts is 
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derived from the driving shaft 6 by means 
of the pulley 30 connected by the belt 31 
with an overhead pulley of suitable line 
shafting; and the movements of the work in 
relation to the abrading belt are derived 
from an overhead counter-shaft 102 mount 
ed in end bearings 103 of a gear case or 
housing 104 supported by brackets 105 at 
tached to the ceiling. The shaft 102 is pro 
vided at one end with a pulley 106 from 

5 

10 
which it derives its rotary movements, and 
it has fixed thereon the spiral gears 107 and 
108, and intermediate worm-gear 109 which 
meshes in turn with a worm-wheel 110 
fixed upon the vertical sectional shaft 111 
112, the upper section of which is journaled 
in the gear case 104. The shaft section 111 
is provided externally with the longitudinal 
groove 111 which is entered by the inwardly 
extending spline or key 112* of the tubular 

5 

20 
lower shaft. section 112 connected at its 
lower end by means of the cross-pin 113 
with the shouldered upper end of the feed 
drive shaft 100. 

25 Fixed upon the vertical shaft-sections 114 
journaled in the gear casing 104, are the 
spiral gears 115 meshing with the similar 
gears 107 108, respectively, upon the coun 
ter-shaft 102. Each of these vertical shafts 
114 is connected by a universal joint 116, of 

... any well-known - or suitable construction, 
with the upper end of a shaft-section 117 

30 

provided externally with a longitudinal 
groove 118 entered by the inwardly project 

35 ing key or feather 119 of the tubular shaft 
section 120 entered in the upper portion by 
the section 117 and having at its lower end 
a universal joint connection 121, through 
a suitable coupling 122 with the upper end 
of the inclined work-holder actuating shaft 40 
81. As will be observed, the gear casing 
104 is in practice so located above the ma 
chine that the shaft section 111 is in direct 
alinement with the shaft 100 for communi 
cating operative movements to the feed 
cam; but as the work-holder actuating 
shafts 81 have gyratory and lateral move 
ments upon the machine frame, it is, ob 
viously necessary to employ connections be 

50 tween the shaft members 81 and 114 which 

45 

shall accommodate such movements, but it. 
is evident that the telescopic sections 117. 
and 120 may be readily replaced by flexible 
shafting of other kinds, if desired. . 
In order to expose the entire outer face 

of the pulley rim d to the action of the 
abrading belt 29, it is requisite that the 
work-holding bracket 47 should have a 
bodily movement exceeding the width of 
the operative face of the abrading belt, so 
that the pulley-rim may be at all times di 
rected from the hub portion toward the 
belt. By offsetting the bracket 47 from the 
rock-shaft 43, and hence from its axis of 

65 movement, and imparting to the arm 44 the 
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lateral traveling movements as well as turn 
ing movements upon the shaft 42, the work 
is constantly maintained in operative con 
tact. With the abrading belt and in pro 
gively varying angular relation there 
with. : 
Having thus set forth the nature of the 

invention, what I claim herein is:- 
1. In a machine of the class described, 

the combination with an abrading member 75 
and driving means therefor, of a work 
holder for sustaining the work in contact 
with said abrading member, feeding means 
connected with said work-holder for caus 
ing it to travel transversely of the direc- 80 
tion of movement of said abrading member 
a distance greater than the width of the op 
erative face of the latter, and means con 
nected with the work-holder whereby the 
Work is constantly directed upon the abrad 
ing member and from which it derives cir 
cular movements upon angularly arranged 
axes, one of which is disposed in a plane sub stantially parallel with the direction of op 
erative movement of the abrading member. go 

2. In a machine of the class described, 

70 

85 

the combination with an abrading member 
and driving. means therefor, of a work 
holder, sustaining means therefor including 
two angularly disposed rock-shafts, one of st which is arranged in a plane parallel with 
the direction of movement of the abrading 
member, means for imparting to the work 
holder swinging movements upon said rock 
shafts to expose the work mounted therein loo 
to the abrading member in different angular 
relations, and means for .imparting to the 
work-holder feeding movements transverse 
to the direction of movement of the abrad 
ing member. . . . . . 

3. In a machine of . . . . 105 
the class, described, . the combination with an abrading member 

having a yielding operative face and driv 
ing means therefor, of a movable work 
holder, a swinging arm for supporting the 'llo 
same, a fulcrum for said arm, a secondarm 
supported by said fulcrum in angular re 
lation with the first-named arm, a weight . 
secured upon the second-named arm and 
adjustable toward and from said fulcrum, lls 
and feeding means connected with said 
work-holder for causing the work to travel 
transversely of the direction of movement 
of said abrading member. . . . . 

4. In a machine of the class described, 120 
the combination with an abrading member, 
and means for sustaining and driving the 
same including a rotary shaft, of a work 
holder for sustaining the work in contact 
with said abrading member, means for mov- 125 
ing the Work-holder crosswise of the face 
of the abrading member substantially paral 
lel with said shaft, and means for simul 
taneously imparting to said work-holder 
circular movements upon axes, respectively 130 
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parallel with and in angular relation with 
that of said shaft to present different por 
tions of the work to the abrading member. 

5. In a machine of the class described, 
the combination with an abrading member 
and driving means therefor, of a movable 
work-holder, feeding means connected there 
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with for causing it to travel transversely of 
the direction of movement of said abrading 
member, and mechanism, including a rack 
bar with ameans. for sustaining it against 
endwise movement and a pinion meshing 
therewith and sustained in operative rela 
tion with the work-holder, for imparting 
an Oscillatory movement to the latter. 

6. In a machine of the class described, 
the combination. With an abrading member, 
and means for sustaining and driving the 
same including a rotaly shaft, of a carrier, 
a supporting fulcrum for said carrier sub 
stantially parallel with said shaft and along 
which the carrier is adapted to travel, a 
swinging work-holder pivotally mounted 
upon said carrier transversely of said full 
crum, and means for moving Said carriel' 
lengthwise of its fulcrum. 

7. In a machine of the class described, the 
combination with an abrading member and 
driving means therefor, of a Swinging Work 
holder having a pivotal Support and adapted 
to hold the work by gravity in operative 
relation with the latter, and feeding means 
connected with said Work-holder to cause the 
work to travel transversely of the direction 
of movement of said abrading membel'. 

8. In a machine of the class described, the 
combinaticn with an abrading member and 
driving means therefor, of a rock-shaft, a 
swinging work-holder mounted thereon to 
partake of its rocking novelinents, an arm 
fixed upon said rock-shaft in angular rela 
tion with said work-holder, and a weight ad 
justably secured upon said arm to cause the 
work-holder to maintain the work in yield 
ing cointact with said abrading membel. 

9. In a machine of the class described, the 
combination with an abrading member and 
driving means therefor, of a Work-support 
ing arm mounted to vibrate upon a fixed 
fulcruim, means for turning Said all upon 
an axis in angular relation with Said full 
crum, and work-holding means carried by 
said term and offset from said axis. 

10. In a machine of the class described, 
the combination with an abrading member 
and driving means therefor of a traveling 
work-support provided with Workholding 
means, a fulcrum-bar upcn Which said Wolls 
support is mounted for laterally swinging 
and sidewise traveling movements, and a 
connection between said Work-support alld 
fulcrum-bar for progressively varying the 
angular relation of the WCrk to the abrad 
ling member. 
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the combination with an abrading member 
and driving means therefor, of a traveling 
work-support provided with werk-holding 
means, a fulcrum-bar disposed rearward of 
the operative face of the abrading member 
and upon which said work-support is sus 
pended to maintain the work by gravity in 
contact with the abrading member, means 
for meving the Work-support lengthwise of 
said fulcrum-bar and across the operative 
face of the abrading member, and a connec 
tion between said work-support and full 
crum-bar for varying the angular relation 
of the Work to the abrading member. 

12. In a machine of the class described, 
the combination with an abrading member 
and driving means therefor, of a traveling 
Work-support movabie transversely of the 
direction of movement of the abrading mem 
ber, a rotary work-holding spindle carried 
by said traveling Work-support and inclined 
in relation to the direction of movement of 
the abrading member, and means for turn 
ing said work-holding spindle. 

13. In a machine of the class described, 
the combination with an abrading member 
and driving means therefor, of a work-Sup 
port comprising a bracket formed with 
Spaced bearing members, a live spindle 
mounted in one of Said bearing members and 
provided with a bearing portion to receive 
the work and with a crank-arm for positive 
engagement with the work, a retractable re 
tainer mounted in another bearing member 
of Said bracket and adapted to hold the work 
in position upon said spindle, and an ejector 
acting in Opposition to said retainer for dis 
charging the work after retraction of the 
retainer from operative relation therewith. 

14. In a machine of the class described, 
the combination with an abrading member 
and driving means therefor, of a movable 
Work-Support, a tubular live spindle mount 
ed therein and provided with a longitudi 
nally slotted work - supporting portion, 
means for driving said live spindle, a re 
tractable retainer for helding the work in 
position upon said live spindle, and a push 
l'od entering the hollow live spindle and 
provided with a lateral work-ejecting fin 
ger extending through the longitudinal slot 
of said spindle. 

15. In a machine of the class described, 
the combination with an abrading member 
and driving means therefor, of a movable 
Work-Support, a live spindle mounted there 
in for carrying the work, means for driv 
ing said live spindle, an endwise and cir 
cularly movable cylindrical work-retaining 
member also mounted in Said work-support 
and provided with a longitudinal slot with 
a transverse extension at one end, and a 
stop-pin carried by said work-support and 
entering the longitudinal slot of said retain 

11. In a machine of the class, described, ing member. 
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16. In a machine of the class described, 
the combination with an abrading member 
and driving means therefor, of a movable 
Work-support, a live spindle mounted there 
in for carrying the work, means for driving 
said live spindle, an endwise and circularly 
movable tubular work-retaining member 

0. 

5 

also mounted in said work - support. and 
provided with locking means for holding it in operative position, and a work-engaging 
thimble fitted loosely within the operative 
end of said work-retaining member and 
formed with an axial cavity to receive the 
adjacentend of said live spindle. 

17. In a machine of the class 
the combination with an abrading member 
and driving means therefor, of a moyable 

20 

Work-support, a live spindle mounted there 
in for carrying the work, means for driving 
said live spindle, an endwise and circularly 
movable tubular work-retaining member 

25 

also mounted in said work-support and pro 
vided with locking means for holding it in. 
operative position, and a work-engaging 
thimble fitted loosely within and longitudi 
nally adjustable in the operative end of said 
work-retaining member and formed with 
an axial cavity to receive the adjacent end 

30 
of said live spindle. . 

18. In a machine of the class described, 
the combination with a polishing belt pro 
vided with an abrasive. operative face, sup 

35 
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porting pulleys for said belt, and means ap 
plied to one of said pulleys for driving the 
same, of a work-holder for presenting the 
work to the operative face of said belt in 
termediate its supporting pulleys, and 
spaced idler pulleys adjustable toward, and 
from each other, and disposed at opposite 
sides of, the point of application of the work 
and at the back of the abrading belt for sus 
taining the thrust of the work. . . . . 

45 

50 

19. In a machine of the class described. 
the combination with a polishing belt pro 
vided with an abrasive operative face, sup 
porting pulleys for said belt, and meahs. 
applied to one of said pulleys for driving 
the same, of a work-holder for presenting 
the work to the operative face of said belt 
intermediate its supporting pulleys, and 
idler pulley's disposed at opposite sides of 
the width of the belt and spaced apart in 
the direction of movement of the belt upon 
opposite sides of the point of application 
of the work to said belt. . . 

20. In a machine of the class described, 
the combination with an abrading member 

80 

and driving means therefor of a movable 
work-supporting arm, a rack-bar mounted 
upon a fixed support transversely of the 
direction of movement of the operative face 
of said. abrading member, a reciprocating 

65 

sleeve adjacent, said rack-bar, a rock-shaft 
journaled in said sleeve and having said p 

described, 

17 

fixed upon said rock-shaft and adapted to 
mesh with the teeth of said rack-bar, and 
means for reciprocating said sleeve to im 
part bodily reciprocatory and oscillating 
movements to said work-supporting arm. 

21. In a machine of the class described, 
the combination with an abrading member 
and driving means therefor, of a movable 
work-supporting arm formed with a yoke 
with spaced laterally projecting members, 
a rack-bar mounted upon a fixed support 
transversely of the direction of movement 
of the operative face of said abrading mem 

70 
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ber, a reciprocating sleeve movable parallel 
with and adjacent said rock-shaft and pro 
vided with a lateral bifurcated bearing boss, 
a rock-shaft journaled in the bearing boss 
of said sleeve and having the spaced yaem bers of the yoke of said work-supporting 
arm fixed thereon and embracing said boss, 8 
a pinion fixed upon said rock-shaft inter- - 
mediate the spaced members of said boss 
and adapted to mesh with the teeth of said 
rack-bar, and means for reciprocating said 
sleeve to impart bodily reciprocatory and 
oscillating movements to said work support 
ing arm. 

22. In 
the combination with an abrading member 
and driving means therefor, of a movable 
Work-supporting arm, a rack-bar mounted 
upon a fixed support transversely of the di 
rection of movement of the operative face. 
of said abrading member, a reciprocating 
sleeve mounted upon said rack-bar which 
affords a fulcrum upon which the same is 
adapted to oscillate, a rock-shaft journaled 
in said sleeve and having said work-sup 
porting arm fixed thereto, a pinion fixed 
upon said rock-shaft and adapted to mesh 
with the teeth of said rack-bar, and means 
for reciprocating said sleeve to impart 
bodily reciprocatory and oscillating move 
ments to said work-supporting arm. 

23. In a machine of the class described, 
the combination with an abrading member 
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a machine of the class described, 
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and driving means therefor, of a rack-bar . 
mounted for oscillation upon a fixed sup 
port transversely of the direction of move 
ment of the operative face of said abrading 
member, a reciprocating sleeve mounted 

15. 

upon said rack-bar with which it is adapted 
to oscillate, a work-supporting arm pivot 
ally mounted upon said reciprocating sleeve 
and having rigidly connected therewith a 
pinion meshing with said rack-bar, and 
means for reciprocating said sleeve to im 

120 

part bodily reciprocatory and CScillating 
movements to said work-supporting arm. 
24. In a machine of the class described, 

the combination with an abrading member 
and driving means therefor, of a rack-bar 
mounted for oscillation upon a fixed sup 
ort transversely of the direction of move 

work-supporting arm fixed thereto, a pinion ment of the operative face of said abrad 
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ing member, a reciprocating sieeve mounted 
upon said rack-bar with which it is adapted to oscillate, a work-supporting arm pivot 
ally mounted upon said reciprocating sleeve 
and having rigidly connected therewith a 
pinion meshing with said rack-bar, means 
for reciprocating said sleeve to impart 
bodily reciprocatory and oscillating move 
ments to Said YYork-Supporting arm, a detent 
shoulder carried by said oscillatory rack 
bar, and a movable stop mounted upon a 
fixed part of the machine and movable into 
and out of operative relation with said de 
tent shoulder. 

25. In a machine of the ciass described, 
the combination with an abrading member 
and driving means therefor, of a rack-bar 
mounted for oscillation upon a fixed sup 
port transversely of the directioja of move 
ment of the operative face of said abrad 
ing member, a reciprocating sleeve mounted 
upon said rack-bar with which it is adapted 
to oscillate, a work-supporting arm pivot 
ally mounted upon said reciprocating sleeve 
and having rigidly connected there with a 
pinion meshing with said lack-bar, neans 
for reciprocating said sleeve to impart 
bodily reciprocatory and oscillating move 

provided with a detaining tooth, and a stop 
ments to said work-supporting arm, a coli 
lar fixed upon said oscillatory rack-bar and 
lever with a depending shoulder pivotally 
mounted upon a fixed part of the machine and adapted to normally rest upon said 
fixed collar and to operatively engage said 
tooth with its depending shoulder when said 
sleeve is rocked into extreme inoperative 
position with the work-support retracted 
from operative relation with said belt. 

26. In a machine of the class described, 
the combination with an abrading member 
and driving means therefor, of a rack-bar 
mounted for oscillation upon a fixed sup 
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port transversely of the direction of move 
ment of the operative face of said abrading 
member, a reciprocating sleeye mounted 
upon said rack-bar with which it is adapted 
to oscillafe, a work-supporting arm pivot 
ally mounted upon said reciprocating sleeve 
and having rigidly connected therewith a 
pinion meshing with said rack-bar, a work 
holding spindle carried by said work-Sup 
porting arm and adapted to present the 
work to the abrasive face of the belt, means. 
connected with said sleeve to impart bodily 
reciprocatory and oscillating movements to 
said work-supporting arm, and ineans, in 
cluding a shaft disposed longitudinally of 
said work-supporting arm, for imparting 
rotary movements to said work-holding 
spindle. 

27. In a machine of the class described 
the combination with an abrading member 
and driving means therefor, of a rack-bal 
mounted for oscillation upon a fixed sup 
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port transversely of the direction of moves 
ment of the operative face of said abrad 
ing member, a reciprocating sleeve mounted 
upon said rack-bar with which it is adapted 
to oscillate, a work-supporting arm pivot 
ally mounted upon said reciprocating sleeve 
and extending therefrom 'at an inclisation. to its supporting pivot and having rigidly, 
connected therewith a pinion meshing with 
said rack-bar, a work-holding spindle car 
ried by said work-Supporting artin and 
adapted to present the work to the abrasive 
face of the belt, means connected with said sleeve to impart bodily reciprocatory and 
oscillating movements to said work-support 
ing arm, and means, incliding a shaft dis 
posed longitudinally of said work-support 
ing arm, for inparting rotary movements to 
said work-holding spidle. 

28. in a machine of 
the combination v and actuating means therefor 'of a support. 
ing fulcrum-bar disposed above and parallel 
with the operativ e face of the abrading 
member and provided 
tairing it against 
oscillating and recipi 
ed upon and movable l igiitiinally of said 
fulcrum-bar, a swinging scork-supporting 
arm sustained by said carrier and adap 
to present the work to the operative face 
the abrading member, a feed-cain, means 
for actuating the same, and an operative 
connection intern ediate the feed-cam and 

: 00 said carrier, whereby reciprocatory mov 
ments are inaparied to the latter indepen 
ently of said supporting fulcrum-bar. 

29. in a jaachine of the class described, 
the corbination with an abrading member 
aid iriving means therefor, of a reciprocat 
rier is adapted to move transversely of the 
direction of movement of said abrading member, a work-supporting arm sustained 
by said carrier and adapted to present the 
warikio the of ve face of the abrading 
member, a feed-cain, an endise movable 
kar actuated by saic feed-can, a connection 
intern ediate said bar aid said carrier and 
provided with interlocking coupling mein 
bers adapted to be shifted at will into and 
out of operative engagerneat, and means for 
actuating said feed-can. 

30, a tria a of the class described, 
the connioin: tic h at a bracting member 
and iriving neas therefor, of a recipro 
citory rocking carrier, a support upon 
which said carrier is adapted to reciprocate 
transversely of the direction of movement 
of said abrading riginabe, 3, work-support 
ing arm sustained by 3::id carrier and adapt 
ed to present, the work to the operative face 
of the abrading member, a feed - cam, an 
endwise movable bar actitated by said feed 
cam, a detachable conieÉtion between said 

che class described; absading member. 
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: the combination with an abrading member 

0 

the abradin 
15 

bar and said carrier, the same being thrown 

and means for actuating said feed-cam. 
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into operative and inoperative relation by 
the oscillatory movements of said carrier, 

31. In a machine of the class described, 

and driving means therefor, of a recipro 
catory rocking carrier, a support upon 
which said carrier is adapted to reciprocate 
transversely of the direction of movement of 
said abrading member, a work-supportin 
arm sustained by said carrier and adapte 
to present the work.to the operative face of 

member, a feed-cam, an end 
wise movable bar provided with a lateral 

... coupling shoulder and actuated by said feed 

20 
feed-cam. 

cam, a yoke extending from said carrier and 
normally engaging the coupling shoulder. 
of said bar, but adapted to be detached 
therefrom when said carrier is rocked upon 
its support, and means for actuating said 

9 

32. In a machiné of the class described, 
the combination with an abrading member 
and driving means therefor, of a traveling 
work-holder, means for rotating the same 
including a rotary shaft, a counter-shaft, a 
plurality of cross-shafts, angular gearing 
connecting the counter-shaft with one of 
said cross-shafts, an intermediate shaft with 
universal joint connections respectively with 
said work-holder, worm gearing connecting 
the counter-shaft with another of said cross 
shafts, and means connected with the latter 
for effecting the travel of said work-holder 
crosswise of the abrading member. 
In testimony whereof, I have signed my 

name to this specification, in the presence 
of two subscribing witnesses. 

OLIVER L DOSCH. 
Witnesses: . 

HENRY J. MILLER, 
Jose PHF. JAQUITH. 
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said cross-shaft and the actuating shaft of - 
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