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1

This invention relates to machines for grinding
and polishing irregularly shaped articles. :

While the features of the present invention
may be employed to advantage in the manufac-
ture of numerous articles, they are of particular
importance in connection with the grinding and
polishing of propeller blades;. and for purposes
of illustrating a practical embodiment of the in-
vention, the improved features of the invention
are described herein in connection with the man-
ufacture of airplane propeller blades.

Propeller blades of. this type not only change
in pitch from the hub end to the tip end of the
blade, but the camber side of the blade also has
a constantly. changing contour from end to end.
It has previously been necessary to grind and pol-
ish such blades to finished shape by hand, work
requiring great patience and skili gnd of 8’ very
time consuming nature. . : ' Lo

An object of this invention is to provide a ma-
chine for grinding and _polishing irregularly

shaped articles, and more-particularly to provide

a machine capable of grindihg and polishing both
the flat and camber sides of airplane propeller
blades quickly and accuratély to finished dimen-
sions. , , -
Another object of this invention is to provide a
blade finishing machine having a grinding or.a
polishing belt beneath which the blade is Iongi~
tudinally reciprocated for enabling both the fiat
side and the camber side of the blade to be fin-
ished to identical pitch upon movement of the
blade about its longitudinal. axis to bring the
selected side of the blade uppermost. . - -

A furtlier object of the invention is to provide a
blade finishing machine of the above type having
an accurately formed, .or. contoured, backing roll
for the abrasive belt at its point-of contact with
the blade which is rotated in a predetermined
relationship relative to the longitudinal move-
ment of the blade for accurately determining the
finished shape of the camber side of the blade.

A still further object of the invention is the
brovision of improved cushioning means between
the formed surface on the roll and the abrasive
belt for preventing crushing of the abrasive par-
ticles'on the belt, - - - S Sl

These and other objects of the invention will

be apparent from the following detailed descrip-.
.tion of a preferred embodiment thereof, shown ;

for purposes of illustration only and not intended
to limit the scope of the invention, reference
being hag for this purpose to the ¢laiing present-
ed herewith, T S

In the drawings, wherein similar reference
characters refer-to similar parts throughout the
several views, - o : L o

Fig. 1 is a side elevation partly in section of a

‘machine embodying the improvements, certain -
barts being broken away to facilitate illustration;.

(CL 51-—143)
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Fig. 2 is an end view of the machine as viewed
from the right hand end of Fig. 1; ’

- Fig. 3 is a detail sectional view taken in front
of the contact roll showing the tip end of the
blade beneath the roll;

- Fig. 4 is a similar view showing the hub end of
the blade beneath the contact roll;

Fig. 5 is an enlarged detail view showing the
cam and rail mechanism for adjusting the blade
relative to the contact roll in accordance with
pitch changes in the blade; L

Fig. 6 is an enlarged sectional detail on line
€—6 of Fig. 7 showing the contact rol] in engage-
ment with the hub end of the blade;

Fig. 7 is an end view of Fig. 6, with parts bro-
ken away; . - - )

Fig. 8 is a view similar to Fig. 6 but showing the
contact roll in position for grinding the face, or
flat, side of the blade; S ‘

Fig. 9 is a sectional detail of the contact roll

- ahd blade, and .
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¥ig. 10 is a sectional detail of the clutch for
releasing the contact roll. :

"Referring more particularly to the drawings,
it will be. observed that the frame of the machine
includes main front and back columns 18 and. 12
connected rigidly in spaced relation by a trans-
verse. frame member 14, and a secondary back
column. 18 connected at its upper end to column
12 by a horiZontal stay rod 22. These columns
are further connected adjacent their lower ends
by the horizontal bed of the machine including
front. and back ways which rest on brackets 24
formed integral with the columns adjacent their
lower ends. These ways comprise outwardly fac-
ing channel members 26 and 28 secured respec-
tively to the front and back columns by bolts (not
shown), and lower and upper horizontally dis-
posed flat rails 30 and 32 which project Inwardly
to.form, with the backs of the channel members,

- ihwardly facing right angular channel ways in

which rollers’. 34 of a longitudinally movable car-
riage 36 are réceived, certain of these rollers en-
gaging the upper rail 30 while others engage the
lower rail 32 in a well-known manner.  The car-

- riage 86 is reciprocated longitudinally of the bed

by means of a usual hydraulic mechanism in-
cluding the cylinder 37 having fluid connections
37¢ and 37b at opposite ends thereof and having
a piston (not shown) . for reciprocating a con-
necting rod 87¢ which is connected at its free
end to the bracket 31d fixed to the carriage. The
horizontal extensions of the ways beyond the
main and secondary columns are supported: on
brackets 24 formed as integral paris of pairs of
connected pedestals 38, suitably located at spaced
pboints therealong. L

. Column 18 has a transverse shaft 39 journaled
theérein at.its upper end barrying a. cylindrical
rolier 40 for supporting one end of a generally
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horizontal endless belt 42 having an outer abrad-
ing or pollshmg surface The oppos1te end “of
belt 42 travels over a similar roller 43 which is

journaled between parallel arms 44 of a bracket -

46 carried by the frame member {4, Frame merér- i
2 o’ o

ber {4 also supports a frarie 88 pivotéd™a
which carries a roller 52 smaller than fhevend
rollers 80 and 43 and biased upwardly into en-
gagement with the under side of the belt ‘82" by e
compression spring 54. It ‘will be observed that
the lower reach of the abrasive foelt _passes be-
tween the front and rear columns -of ‘the frame
and beneath the transverse member {4 in a gen-
erally horizontal position over the carriage, this
lower reach of the belt passing atb its lowest point
over a large diameter-contact rolt 55 on’a shaft
58 journalled. in sbaced- ‘downwardly - extended
arcuate arms 60" ‘anid 62-of o generally-U=shaped
 vertically adjustable roll-carrymg bracket 64.

Bracket .64 is vertlcally' able on-a- pa1r “of
spaced vertmally dlsposeo gmdes one of which
is shown at 66 in Fig. 1. uides 66 have: flat-
tened upper and lower ends 68 and 69°by which
they are. Ited to upperan I ‘Wer Bosses 10 and
72~ on‘a -head “bracket -mem or 1. 'The ‘head
bracket member, whic! generally ‘Pellerank
form is ‘pivoted- on:trurnions’ ‘715’ journalled *at
15¢ o the main colimns 19 and 12 and includes
two widely SPaCE ntally extended arms
11 and 18 having Totlers 80 and 82 p1votally sup-
ported in their ends. This bracket also-includes

vertically’ ‘extended arms "Tla"and T8a_cornnected
by a vertical Wweb T¢ carrymg “the’ bosses 19 and
12 previously mentioned and engaging at the
front face of its Upper‘end’a” longltuoh ally ad-
justable stop member 84 carried by ‘an-abutment
84q on frame meémber 14-to’ 1m1t ‘the clockwise
movement of bracket member 14 about ﬂts pivot
as viewed in Fig. 1 o

céntrally disposed b
mg therem Worm wheel 88 ori-a vertical’ snaft
3 ’hich ’is crew threaded 1nto a central Doss

ably j

suppor ingte mplets IM "Thig’ cradle also ‘carries

at 1ts rxght Iiand ‘end a’ clamp (06" adapted to
: ,lmdrrcalhub of & propeller blank

08 may, for example ‘e
loy of alummum forged ‘to

Theé cradle is* supported ‘on the carrigge at longi-
udlnally paéed"pomts by dependmg arcuate
réékers ‘116, which fest ‘on rollers 112 “disposed
in-arcs struck about‘the lo udihal ‘axis ‘114 of
3 ‘propelier blank -on the cradle

* The cradle 98 ‘.provnied at spaced points
along ‘its Iéngth h-oppositely’ laterally extended
afms 118 which's sUJ ort rails 718 and 120, adapted
to be constantly eng4 ed by the rollers 80 and’ 82
on' the'afms T7-and T8°of the head bracket. Thése
rails shown ‘tost- learly in’ F1g 5, vary differ-
ently in “height’ Trom oné’end to the oflier of the
cradle, the front rail {8 bemg hlghest at “the
hub end of the cradle and loWest at the t1p

sponchngly low “at the hub end and hlgh at

4

the tip end.. The difference in:elevation of the
£op’ 6f the rails 4t any:station: along the length
of the propeller is such that g straight line con-

necting the tops of the rails will represent the
‘"angle of pitch of the blade at this station meas-

Pad. froin a horizéntal line, It will thus be evi—

_“dent that as the rollers 80 and 82 travel along

0

the tops of rails 118-and 120 during the longi-
- tudinal-Yecibrocation of the carriage, the cradle
: 98 will be rocked-6n rollers {12 so as to maintain

the transverse axis of the blade constantly par-

~i4Nel with the ¢¥lindrical face of the roll 86. Thus,
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if the flat face of the propeller is being ground,
this Tace ‘will, at all times, be parallel with the
longitudinal face of the’ roll 56.

The contact roll 56 as shown in detail in  Figs.
6 to 10, comprises 3 hollow; relatlvely thick eylin=
drical externally grooved ‘portion 122 suitably se-
cured toannular end plate ‘miembers’ 124 ang 126,
which’ are ‘fixed" as by keys 128 to ‘the shaft 58
forrotation therewith in the arms 60 and 62. “The
cyllndnca] port1on 122 6f voll 58 ‘has a- portmn
130 of its periphery ungrooved representing a’seg-
ment -of approximately 60 degrees, although the
extent-of this uncut surface’ 'will vary With drums
provided for propeller-blages’ -of different length.
The rémainder of the- perlphery of the ‘contact
roll has'a ‘central groove 132 cut therein of con-
stantly varymg -eontour, correspondlng ‘to’ the.

" vdriation -in “the’ contour of the camber side” of

the blade along the length thereof.’ “Thus; at the
pcnnt 134 the contour ‘of’ grm)Ve i32- correSponds
to thé contour of the camber side of the’biade at
the station adjacent the hub of the" blade Whlle
at the point 138, the ¢orttour of giroove 132 cor-
responds to the contour-of the ‘camber gide at the
tip ‘§tation of the blade.: “Here it will “he” rioted

jat from -points- ‘(34" an ‘138 the groove iy ex-
tended- tangentlally and ‘merges’inito the uneub
portion of ‘the -periphery of the roll“56. "It will
thus be evident that the.groove formed in“‘the
sutface-of ‘the Toll 56 ‘is o surface’ ‘impressionof
the: camber side of the blade ‘wrapped around the
foll-and déveloped to ehmmate ‘piteh changes in
the blade. -

Cooperatxng means ‘are provided on ‘the mov-
able carriage of the machine and on ‘the roll §6
for rotating thé' roll i ‘synchronism- with the on-
gitudinal movement of the blade therebeneath so

) that the: portion of ‘the blade Wwhich is “berieath

the 'rolr- always corresponds With ' the; groove in
the roll, - To'this end,” & gear wheel 188 3
nalled ‘for rotationon’ ‘shaft 58 a,dJacent
plate - ‘126 0f ‘the roll in’ posmon to mesh With a
longrtudmal raek’ Mo cirried’ by spaced- vertlcally
adJustable uprrghts 142 and 146 ori ‘thé carriage.
ears heel 138 is’ releasably ‘conneéted with
roll 56 by means of a clutch including a pliirality
of pins {48 ca,rrled by ‘gear’ Wheel ‘138 which are
forced into’ sultable apertures i theé face of the .
plate 126 - against ' the  action Tof: compressmn
sprmgs 150 by the pro;ectmg ends 152 of the pins

thréaded portion “f 58 of: shaft '58. " It w111 ‘thus
be ‘obvious that with' the diaméter of ‘gear Wwheel
138 equal to that ‘of the toll 56 the latter will have
a-peripheral speed equlva,lent “to-the linear speed
of ‘reciprocation ‘'of the blahk 188 on the: carrrage

Means are also provided for cusmomng the
abtasive belt 42 ‘Where it -passes: beneath the-con-
tact roll 56, This means comprises a freely rotat—
ing rubber belt 158 supported on four small rollers
159, 169, 161" and 162 The roller 159 is:jour-
naled between ‘the spaced arms 60- and. s r62: ‘of
bracket 64 While the rollers 160, 161 ahd 162 are
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journaled in extensions 184, 168, ang 168, of these
spaced arms: It will be noted that the rollers
161 and 162 are disposed substantially in the
normal path of the lower reach of the belt 42
so that a line connecting the bottoms of these
rollers will pass substantially through the bottom
of the groove 132 in roll 56 at its deepest point
134.

The abrasive belt 42 is driven by a motor (not
shown) by means of a belt 110 driving a fixed
pulley (12 on the shaft 174 to which the roller
42 is suitably fixed, the travel of the belt being
clockwise as viewed in Fig. 1 and as indicated by
the arrow in that figure. .

The operation of the machine to gring or polish
the camber side of the blade will be first de-
scribed. A blank {08 to be ground is placed cam-
ber side up on the work supporting carriage 98
with its hub end secured in the clamp 106. It
will be understood that the carriage 36 is nor-
mally stopped in its extreme right hand position,
as viewed in Fig. 1, in which the tip of the blade
supported on the carriage is disposed somewhat
to the right of the contact point of the work be-
heath roll 56, this point of course constituting the
lowest point of the abrasive belt 42.

The blade is properly positioned relative to its
longitudinal axis, by the series of supports 104,
which together form a fixture for supporting the
blade at a plurality of points, or stations, along
the latter in the proper angular relation to the
top of the rails {18 and 120. It will be evident
that as hydraulic fluid is admitted through con-
nection 31b (Fig. 1) to the cylinder 37 of the
hydraulic mechanism, the piston and connecting
rod 37c of the latter will move the carriage to
the left, as viewed in Fig. 1. The tip of the blade
is thus. brought beneath the rapidly moving
abrasive belt 42 at the contact point of the blade
beneath the roll 56. Roll 56 has been rotated
by the rack 140 and gear 138 into a position in
which the point 136 (Fig. 6) at which the groove
£32 corresponds to the tip contour of the blade
on the roller 56, is at the bottom or contact point.
It will be understood that during the slow rota-
tion of the roll 56 the belt 42 passes therebe-
neath at a high rate of linear speed.

As the carriage continues to move slowly to
the left, the roll 56 slowly moves in g clockwise
direction (Fig. 1), the linear speed of the periph-
ery of the roll being equal to the linear speed of
movement of the carriage, so that the contour
of the ground blade face at each station along
the blade exactly corresponds to the contour of
the groove at the corresponding station of the
beriphery of the roll. During this movement of
the .carriage the rolls 80 and 82 are travelling
along the tops of rails f18 and 120 on the car-
riage. As previously pointed out a straight line
connecting the tops of these rails at any station
along the blade will coincide with the piteh at
that station. Accordingly, as the carriage and
the rails move longitudinally relative to the rolls
80 and 82, the cradle 98 will be rocked about a
center 114 which coincides with the longitudinal
axis of the blade so that the blade face is con-
tinuously maintained at the proper angle rela-
tive to the face of the roll 56, while the head
bracket member 74 will rock about the axis of
trunnions 75 as determined by the height of the
top surfaces of the rails {18 and 120. This move.

ment continues until the hub of the blade has -

reached the contact point 134 on the roll 56 as
shown-in Figs. 4, 6 and 7. Fluid is now admitted
through connection 87a to return the carriage,
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during which return movement the roll is slowly
rotated in a counter clockwise direction.

The flat, or back, side of the blade can be
ground by clamping the blank {08 with the flat
side thereof uppermost. In this instance, the
gear {38 is freed from its driving connection with
contact roll §6 so that the latter is driven freely
at high speed by the abrasive belt 42. This is
accomplished by backing off the spanner nut 154
which allows the pins 148 under the action of
compression springs 158 to be withdrawn from
the apertures in the plate 126. Due to the high
speed of rotation of roll 56 the flat side. of the
blade is ground by the uncut portion 130 of the ,
contact roll 58, as if the roll were a continuous
uncut roll. .

As a result of the improvements above de-
scribed, it will be evident that a blade grinding
and polishing machine is provided which is ca-
pable of finishing both the flat and the camber
sides of an airplane propeller blade while ac-
curately maintaining the pitch identical on both
sides of the blade. It will also be evident that
the grinding and polishing of propeller blades
can, as a result of these improvements, be car-
ried out more quickly and efficiently than here-
tofore the losses in man power and spoiled blades
being tremendously reduced. It will also be evi-
dent that due to the provision of the rubber back-
ing belt 158, which cushions the abrasive belt 42
and prevents crushing of the grit or cutting par-
ticles thereon the life of the belt 42 is greatly
increased, as well as its speed of cutting.

While the invention has been described with
particular reference to a preferred embodiment
thereof, it is to be understood that many changes
may be made in the construction of the machine
without departing from the invention as defined
by the following claims. :

What I claim as new and desire to secure by
United States Letters Patent is ag follows: ’

1. In a machine for fnishing irregularly
shaped articles, in combination, g belt having an
external abrasive surface, a work support, g con-
tact roll for positioning said belt relative to a
piece of work on said support, said roll having a
peripheral depression therein of varying shape
around the periphery of said roil and constitut<
ing an impression of a surface of ‘the finished
work piece, means for effecting relative move-
ment of said roll and said work piece longitudi-
nally of the latter, and means for rotating said
roll about its axis in timed relation with said lon-
gitudinal movement. :

2. In a machine for finishing irregularly shaped
articles, in combination, g travelling belt having
an abrasive surface, a work support, a contact
roll for positioning the abrasive surface of said
belt relative to a piece of work on said support,
said roll having g peripheral depression therein
constituting a developed impression of g surface
of a finished work piece, means for effecting rel-
ative reciprocatory movements between said roll
and said work piece, and means for oscillating
said roll about its axis in timed relation with said
reciprocatory movements.

3. In a machine for finishing irregularly shaped
articles, in combination, g travelling belt having
an abrasive surface, a work support, a contact
roll for positioning the abrasive surface of said
belt relative to a piece of work on said support,
said roll having a surface depression therein
about a portion of its periphery constituting a
developed impression of s surface of a finished
work piece, means for effecting relative recipro-
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11. In a machine for finishing propeller blades

“having pitch changes between the hub and tip
portions. thereof, in combination, a head, a plu-
rality of guide rollers supported in generally par-
allel relation about said head, a belt running over
said rollers having ah outer abrasive surface, a
- ‘blade supporting carriage disposed on one side of
a generally horizontal reach of said belt; a pres-
sure roll carried by said head on the other side
of said belt for engaging the latter with a blade
on said carriage, said roll having a peripheral
groove therein constituting a developed surface
impression of the camber side .of the finished
blade, means for reciprocating said carriage lon-
gitudinally relative to said roll, cooperating means
on said head and carriage for rocking the latter
about the longitudinal axis of the blade supported
thereon in response to said reciprocating move-
ments, cooperating roll driving means carried by
said carriage and roll for rotating the latter
about its axis in timed relation to the longitudi-
nal movements of said carriage including a gear
coaxial with 'said roll. and normally rotatdble
therewith, and means for disconnecting said gear
from sald rcll whereby to permit said roll to ro-
tate freely.

12, In a machine for finishing propeller blades
having ‘pitch changes between the hub and tip
portions thereof, in combination, g head, a plu-
rality of guide rollers supported in generally par-
allel relation about said head, a belt running over
said rollers having an outer abrasive surface, a
blade supporting carriage disposed on ¢ne side of
a generally horizontal reach of said belt, a pres-
sure roll carried by said head on the other side
of ‘said belt for engaging the latter with a blade
on said carriage, said roll having a peripheral
groove therein constituting a developed surface
impression’ of the camber side of the finished
blade, means for reciprocating said carriage lon-
gitudinally relative to said roll, cooperating
means on said head and carriage for rocking the
latter about the longitudinal axis of the blade
supported thereon in response to said reciprocat-
ing movements, cooperating means carried by said
carriage and roll for reversely rotating the latter
about its axis by the longitudinal reciprocating
movements of said carriage, means for effecting
adjustment of said roll and carriage toward and

from each other, and means for maintaining a *

substantially constant tension on said belt during
said adjustments: ‘

13. In a machine for finishing propeller blades,
in combination, a frame having a generally hori-
zontal bed, a blade support movable longitudi-
nally on said bed, a head bracket carried by said
frame above said bed, a pressure roll adjustably
supported on said bracket, guide rollers carried
by said frame on opp051te sides of and remote
from said roll, an abrasive belt running over said
rollers havmg a reach passing between said roll
and the blade on said support, a plurality of roll-
ers more closely spaced about, said roll in gener-

ally parallel relation thereto, and a cushioning .

belt running over said second mentioned rollers
and supported thereby independently of the sup-
porting rollers for said abrasive belt and having
a reach thereof passing benecath said roll] and
above said gbrasive belt.

14. In a machine for ﬁmshmnr propeller blades,
in combination, a frame having a generally hori-
zontal bed, a blade support movable Iongitudi-
nally on said bed, a head bracket carried by
said frame above said bed and adjustable toward
and from said bed, guide rollers carried by said
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frame on opposite sides of and remote from said
roll;, & pressure roll adjustably supported on said
bracket, an abrasive belt having a reach passing
between said roll and the blade on said support,
& plurality of rollers disposed about said roll in
generally parallel relation therewith, said second
mentioned - rollers - being carried by said head
bracket and adJustable therewith relative to said
abrasive belt -and said guide rollers therefor, and

. & cushioning belt supported on said second men-

tioned rollers having a reach thereof running
parallel with the reach of said abrasive belt and
between the latter and said roll.

15; In a machine for finishing propelier blades,
in combination, a frame having a generally hori-
zontal bed, a carriage movable longitudinally on
said bed having a blade supported thereon in g
substantially horizontal position, a head bracket
carried by sald frame, a roll supporting bracket
carried by said head blacket and adjustable on
the latter toward and from the blade on said
support, a roll journalled in said bracket, means
for oscillating said roll in txmed relation to longi-
tudinal movements of said carriage, an abrasive
belt having ‘a reach passing between said roll and
the blade -on. said support, a plurality of rollers
carried by said roll supporting bracket in gen-
erally parallel relation to said roll and spaced
about the periphery of the latter, and a cushion-
ing belt running over said rollers and having a
reach thereof disposed between said roll and the
reach of said abrasive belt. -

'16. Ina machine for finishing both the flat: and
the camber sides of the propeller blades having
pitch changes between the hub and the tip por-
tions thereof, in combination, a frame, a head,
a-plurality of guide rollers supported in generally
parallel relation on said frame about said head,
2 belt running over said rollers having an outer
abrasive surface, a blade supporting carriage dis-
posed on one side of a generally horizontal reach
of said-belt; a pressure roll carried by said head
on the-other side of said belt for engaging the
latter with a blade on said carriage, said roll hay-
ing a groove-cut in its surface extending part way

-about its periphery and having an uncut portion

between the extremities of said groove, said
groove corresponding in length to the length of
the blade to be finished and having a surface con-
tour corresponding. to the contour of the camber
side. of the finished blade, means for reciprocat-
ing the carriage to reciprocate said blade beneath
said roll, means for oscillating said roll about its
axis in timed relation to said longitudinal move~
ments. to bring said grooved portion progressively
over corresponding portions of the camber side
of said blade, means for clamping said blade.to
said carriage permitting rotation of the blade
about its longitudinal axis to bring either the flat
side or the camber side of the blade uppermost,
and means for adjusting said pressure roll toward
and from said blade to bring either the cut or the
uncut peripheral portion of said roll into position
to finish the side of said blade whlch 1s upper-
most.

17. In a machine for finishing both the ﬁat and
the camber sides of propellér blades having pitch
changes between the hub and the tip portions
thereof, in combination, a frame, a head, a plu-
rality of guide rollers supported in generally par-
allel relation on said frame gbout said head, 5
belt running over said rollers having an outer
abrasive surface, a blade supporting carriage dis-
posed on one side of a generally horizontal reach
of said belt, a pressure roll carried by said head
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on the other side of said belt for engaging:the
latter with a blade on said carriage, said roll hav-
ing a groove cut in its surface extending part way
about its periphery and having:an uncut portion
between the extremities’ of” said groove; :said
_groove -corresponding” in length-to the length of
the blade to be finished and having a surface con-
tour corresponding to the-contour of the camber
side of the finished blade, means for reciprocating
the carriage to: reciprocate’ said blade beneath

12 ‘ ,
of itg periphery grooved to conform in :contour
progressively to changes in contour of-thie camber
face of the blade to be finished. from. hub:to tip
of the latter, and means: for reversely oscillating
said roll in timed. relation  to the longitudinal
reciprocations-of said carriage: - oarn w0
- 90. A" generally cylindrical pressure roll :for-

. pressing a travelling -abrasive:belt against-a-lon=-

10

said roll, means forioscillating said roll in timed -

relatich to said longitudinal movements to bring
said grooved portion -progressively over ‘corre-
$ponding- portions of the camber side of said blade
including’ a- rack carried by and reciprocable with
said carriage and a meshing gear-carried by said
roll, means for releasably ‘ conneeting” said gear
and rolt for rotation -together, mears for clamp-
ing said blade to said cariage with either said
flat or said camber side Upperinost, means for ad-
justing said pressure roll toward and from said
‘blade’ to bring the periphery of-said roll into
pressure relationship with said blade; and-means
for- releasing the connection bétween: said -gear
and said roll permitting said roll-to be driven by
said- belt when the:uncut portion of-said roll is
adjusted to bear against the flat side of said
blade. e R B

- 18.'In a blade finishing machine; in combina-
tion; a head; a plurality of guide rollers supported
in generally parallel relation about said head, a
belt running over said rollers; means'for driving
said belt  at high' linear speed, a-blade ‘holder
iocated beneath the lower reach’ of said belt hav-
ing ‘means for clamping & blade thereon length-
wise of said belt, one of said rellers comprising
5 contact’ roller supported on said head on-the
opposite side of said belt: from said ‘blade and
having an elongated peripheral'recess in the face
thereof: corresponding to'the contour of the cam=
ber side’ of the blade; drive ‘meéans: for -effecting
reciprocatory movements of said contact roll and
blade" relative to each other -longitudinally ‘of
said: blade at low linear speed relative to the
speed of said belt, means for rockinig said contact
roll ‘and ‘blade relative to each other about the

Iongitudinal axis- of ‘said blade to follow pitch

changes -in- said- blade during:-such longitudinal
movenent, ard means for oscillating said contact
rolle” about its transverse akis by- the reldtive
longitudinal: movements-of said rollerand blade
and in timed relation to said longitudinal move-
ments.” - T L LT

19. 'In: a blade finishing machine, a frame in-
cluding a bed; a ¢arriage reciprocable along said
bed, means for effecting longitudinal reciproca-
tion of said ‘carriage; a blade holder adapted to
have: g ‘blade secured thereto longitudinallyof
said carriage with either face uppermost, means
. for supporting said blade holder on-said ‘carriage
for: rocking movement ‘about’an -axis ‘extending
longitudinally of:said carriage;: cooperating cam
and follower mesns ¢n ‘said holder and- frame
in¢luding & cam track extending longitudinally
of said blade holder and having a cam surface
corresponding - to:changes in pitch of the blade
thetreon; an abrasive ‘belt having a;resch thereof
running longitudinally of: said bed:over said sup-
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gitudinally reciprocating: propeller blade fo finish
the camber side thereof as:the roll oscillates in
timed -relation to said.longitudinal .movements,
said roll including & right.cylindrical:surface-hav-
ing-a circumferential:groove formed in.a major
portion of .said surface; said groove being located
intermediate the ends:of .the roll and:correspond-
ing in contour to the camber:side of the propeller:
blade, the margins of said groove including both
the sides and ends thereof being bounded by-con-
tintious. portions of said:raoil surfacew .« = 51 7%
+921; A+ generally : cylindrical -pressure:roll:for
préssing . a. travelling -abrasive - belt: -against: a
longitudinally- reciprocating :propeller..blade  to
finish both the flat and:the.camber fages thereof,
roll; driving -means -for- oscillating :said:roll in .

timed relation to:the longitudinal reciprocating o

movements of said blade having a releasable con=
nection with: said:roll; said roll including 2 right
eylindrical surfacehaving axmajor circumferential
portion :of :its: cylindrical-surface. grooved: to Bro-
vide -a surface impression..of the-camber face-of
a blade for pressing: the belt: against:the camber
face of the-blade-as. the roll.oscillates: in timed
relation to said lengitudinal movements.-and:hay-
ing-the remainder: of-its: cylindrical surfac 5
tween the ends of the groove ungrooved for press-

ing- the -belt against .the-flat face of the -blade

 when said rollis released from said-driving-means.
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port, -a. pressure roll: carried: by said. frame in " -

positioni-above the:reach of said abrasive belt-to 7

engage the latter with the face of said-blade which
is uppermost, said roll having a major portion,

..92.-In. a - machine- for: finishing irregularly
shaped articles, in- combination, a travelling:belt
having an -abrasive surface;-a work: suppert; -a
contact roll for positioning the abrasive surface
of ‘said. belt .relative.to a.piece: of: work ,on:said
support, said roll:having a peripheral. depression
therein -constituting -a developed impression..of -
a surface-of .2 finished work: piecé, means-for.ef-
fecting relative reciprocatery movements between
said.roll and.said-work-piece, means for. oscillat- -
ing-said roll about its axis-in timed relation.with
said .reciprocatory -movements;-and -means . for
effecting relative adjustiment of said roll and work
support toward and from each-other, -« =
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