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To all whom it may concern: | .
Be 1t known that I, Joux RippeLy, a citi-

zen of the United Sta}tes}ﬁ’*egiding at Schenee-

tady, in the county of Schencctady and

new and useful Improvements.in Bucket-
Filing Machines, of which the following is a
speciiication. | |

My invention relates to filing machines,.

10 and has for its object to provide a machine
which is capable of filing either a curved sur-
face or a combined curved dnd flat surface

-as desgired. - '

My invention relates more especially to
maehines for filing the surfaces of huckets
used 1n elastic-fluid turbines, and hence will

more specifically referred to in connection
therewith, but it 1s also applicahble to filing

15

20 1 surfaces other than plane are to be fin-
“ 1gshed. = o e -

\ Turbine buckets as now constructed have
to conform to certain shapes, which shapes

are governed by definite laws that need not-

25 be here specified. It is suflicient to say that
~ upon the accuracy of these bucket shapes de-
pends 1n a large degree the efficiency of the
turbine. To state the matter in a general
- way, each turbine bucket is crescent-shaped,
30 that is to say, it is thick in the middle
~ and tapers toward the sides where the walls
~ termunate in a sharp edge. The front wall of
the bucket is convex while the rear wall is
¢oneaye, the latter being the surface upon
36 which ‘the steam impinges, hence it must be
These buckets are either cut from the solid
- - stock by a bucket-cutting machine of suit-
~able construction or are cast or otherwise
40 formed. In either case it may he necessary
. to finish thep with a file before they can be
used to the best advantage. Attempts have
. been made to finish cast buckets by taking
- off a.hight chip in a hucket-cutting machine,
45 but this involves an additional expense, and
~ unless the cutting results in a very smooth
- bucket, it is necessary to resort to filing in
vorder to finish it. Since the efficiency of a
_turbine largely depends upon the character
50 of the bucket surface and its shape, ¥ prefer
~ to file all of the buckets whether they are
machine cut or otherwise formed.
- The scope of my invention will be more
fully set forth and claimed hereafter.

State of New York, have invented certain

machines intended for other purposes where-

- accurately forthed and-given a smooth finish. |

In the accompanying drawings which illus-
trate an embodiment of my invention, Figure
1 1s & front elevation of a filing machine
showing the work mounted in place; Fig. 2 1s
a side elevation of the machine, together
with its driving means and its several parts;

Fig. 3 1s a rear-elevation of a wheel or inter-

mediate bucket section, together with its
holder; dfig. 4 is a front elevation of the file-

55

60

holder and files; Fig. 5 is a sectional plan.

view showing a segnient of a wheel or inter-

mediate, together with the file-holder and

files 1n section; FFig. 6.1s a side elevation of a
niodified form of the machine for use in con-
nection with buckets having covers cast or

formed integral therewith; Fig. 7 is a sec-
tional plan view showing the mechanism for

oscillating” the spring-pressed holders and
files; and Iig. 8 is a sectional plan view of a
spring-pressed f{ile holders. o

Referring now to Figs. 1 and 2, 1 illus-

trates a main frame on the upper end of

segment of a wheel or intermediate and the

65
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which 1s mounted a secondary or over-hang- .

ing frame 2 carrying bea..ngs 3, in which a

spindle 4 1s adapted to rock or oscillate about

a given axis, At the lower end of the spindle
is & tool or file-holder 5 having an enlarged

80

head that fits over the spindle. ~ This head is

reduced in size at 6, and the reduced portion
Is eccentric to its axis and carries removable
files 7, preferably three in number, two of
which may be arranged on one side of the
tool-holder for filing the conecave surface of
the bucket, and the third on the other side of
the tool-holder for filing the convex surface
of an adjacent bucket. 1 may file the con-
vex and concave surfaces separately if de-
sired. : - o

In order to rock or oscillate the tool-holder
a crank 8 1s employed which is located be-
tween the bearings 3 and is feathered or

splined on the spindle so that the latter can

be moved up and down, to move the tools
toward or away {rom the work.
the front face of the main {rame 1 and form-
ing a part of the work-holder is a bracket 11,
which 1s adjustable in a vertical direction.
The bracket is held in place by bolts 12,

85
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Seeured to

100

which pass through openings 13 into the

frame 1. Dove-tailed to the top of the
bracket 11 is a horizontal sliding plate 14,
and on this plate is mounted a holder 15, to

t which the work is clamped. The under side

106




o

“of the holder 15 is provided with a recess 16,
Fig. 3, and the side walls 17 of suid recess

assist In preventing the holder from moving

longitudinally independentof thesliding plate

10

14. The work-holder 15 provided with slots
18 through which the clamping bolts or hand
screws 19 pass for securing the work in place.
The concave or back surface 20 of each
bucket is parallel with the convex or front
surface of the adjacent hucket. | |

~In order to move the work into cngage-

ment with the {iie and hold 1t there, I provide

~alever 22 pivoted on the face of the bracket,

1n contact with the tool.

20

25

30

other.

as at 23, which holds the surface to be fin-
ished against the oscillating files.  This lever
1s rounded at one end 24 which engages with
the dove-tuiled plate 14 for holding the work
. 'This also pernuts
both surfaces of adjzcent buckets to be filed
without withdrawing the tool from the space
bet veen the buckets.. When the {ies are

-l)l‘oughg anto contact with the concave sur--

face 20, they tend to move the work together

“with the’ work-holder to the left.- In some
cases only.the back or fluid-mpinging sur-

faces.are filed, but it may be necessary in
some cases to file both the concave and con-
vex surfaces of the bucket. It is diflicult
some cases to file. these surfaces simultane-
ously and, in order to save time and to re-

duce the labor involved, all the surfaces of

one shape may be filed and then all of the
If the axis of the file-holder 1s not

~exactly parallel with the surface of the bucket

39

other as the {iling progresses.

40

40

af)

to be filed, it will be necessary to feed the
work and file shghtly with respect to each

the work and file should be kept in contact

with each other under a reasonable amount

of pressure. I have found that by working
the lever 25 with one hand and the lever 22
with the other, workmen are able to nmain-

tain the proper relation between the file and

the work at all stages.  Ordinarily the pres-
sure exerted upon the levers is a more or less
yielding one. This may if desired be done by
mechanical means or by -a combination of

“mechanical arid manual means. In view of
“the fact that the surfaces of the buckets are

radial or approximately so, and the tool ver-
tical, two or threc buckets arve first filed, and

“then-the work is unclamped and advanced
- as many buckets as have been filed until the

“whecl or intermediate bucket section has
been comnpleted. - | |

~In order to keep the work in proper aline-

“ment under the tool I have provided a pro-

60

jection 43 on the front of the rest 11, having
a lateral slot 44 for receiving a hand screw
45. This screw i1s for adjusting the work

" back-and forth under the tool, or toward or

away from the main frame. And further,

the flange of the work-holder 15 is provided

with two vertigal slots through which pass

at its upper end to the lever 27.

. £y 6

In any event,

. 924831

I chatiering, and to assist the vertical walls

17 of the work-holder, Fig. 3, to oppose lon-

citudimal movement. - |
The tool-holder is brought into and out of

working relation to the bucket surfaces by

the weighted hand-lever 25, which is piveted
to the frame 1. Thislever has a connectin

rod 26 attached thereto, which rod is secure

The lever
27 is mounted to turn on the upright arm 28
of the secondary {rame 2. Secured to the
opposite end therect 1s a link 29 whiceh is con-

nected to the spindle 4, by a ball and socket

joint. ) -
A motor 30 1s mounted on the

+

back of the

frame 1 for oscillating the tool-holder 5

through a pmion (not shown) engaging the
et 32,
e2y ~
34 that is detachably secured to the frame.

At the opposite end of the shait carrying the

cear 32 is a beveled gear 35 engaging another

70

79

i-l.'r
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This gear is surrounded by a casing
arid the casing is mounted on a support,

85

gear which is secured to the upright shaft 36..

The gears are covered by a casing 37 secured
to the support 34. This support has two

jowrnals arranged to support the vertical

shalt 36 and also the horizorntal shaft carry-
ing the bevel and spur gears 35 and 32.  The
shaft 36 1s journaled at its upper end in the
bearing 38, and secured-to the upper end of

the shaft is a crank disk or other eccentric
‘device 39 having a connecting rod 40 for con-

necting the disk and crank 8 together. The
crank disk 39 is provided with an under-cut
oroove 41, which has a shding block and pin

492 mounted therein for adjusting the extent

90

1090

of the rocking or oscillating of the crank 8.

The crank 8 1s usually slotted so that an
desired adjustment can be obtamed. -~
As shown in Fig. 4 the bottom of the files

project below the bottom of the file-holder.

105

The object of this is to allow the files to clean

the root of the buckets of any roughness, or
to finish the surface between buckets., The
back of the {ile-holder, Fig. 5, 1s cut away as
at 9 to allow the file-holder to turn mn ﬁ{in

the convex surfaces 21 of the buckets, anc
also to prevent its striking the straight sur-

faces 10 of the buckets. In other words, the

back of the holder is so shaped that it will
not interfere with the action of the tool

110

115

When it is desired to file buckets of different

size a tool-holder is provided for each size.

I'igs. 6, 7 and 8, show a modification of my

improved machine adapted to file buckets

iaving covers formed integral with or other-

wise secured to them. Secured to the oscil- .
Jating spindle 4 is a framé 50 having side rods -
51, and mounted thereon are spring-pressed -

sockets ‘52 carrying self-alining files.  The
springs 53 for the file sockets are secured at
one end to the rod and at the other end to
the sockets. The file shanks are provided
with a reduced portion for receiving the end

65 two bolts 46 for preventing the holder from ! of a screw 54 mounted in the socket, which

130
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'crank-dlek 39 and erank 8.
‘struction shown in Figs: 6, 7 and 8, I am

024 831

prevents the files from slipping out and also | the combination of a freme & spindle mount-

allows them to aline properly on the surface
being filed. The bucket is showmin section,
Fig. 6, having a .cover 56 cast or formed
thereon and: clempmn' plates 57 are secured
by bolts 58 to the work-holder for securing

| the intermediate or bucket-wheel section in

place. A hand~eerew 59 is shown for holding
the work in place under the oscillating tool.
The tools are -oscillated by. the connecting

rod 40 which: is adjustably. eenneetcd to the
By the con-

~enabled to file a complete romly element of

15

chine.

a’ turbine without removing it frem the ma-
The :wheel-or Ietﬁry element can be

- clamped to the work-holder as is the inter-

- deseribed. The -buckets 2
same manner.as those: pmvmuel} described,
“that 1s, one. or: more. puckets. are filed ‘ll’ld
then the element i1s: tumed or advanced a
‘corresponding amount.

20

25

30

ished. ' As: the wheel 1s-turned or ady

mediate or. bucket wheel seetion hermnbeiele
are: finished in the

This operation con-
tinues until ell of the buekete have been fin-
ancedad
the files open, and allow the buckets to pass
without:interfer ence; this is due to the fact

that they ate spring ‘mounted and are capa-

ble of being moved & 11m1ted emount around

the side rods 51.

In filing buckets the breeket 111s adjusted
to the desired height and the work clamped
in place on the ka—helder the motor 1s

 then started which causes the tool-holder to

20

40

45

50

55

.

0%

“have been

rock or oscillate.
oreat or too small, the crank-pin and block

can be read] usted. The operator begins

filing by depressmg the lever 25 brmgmg the
tool into contact with the concave surface
which is to be filed. The tool in striking or
coming in contact with the radial surface
tends to move the work laterally out of the
path of the tool which tendency is opposed by
the hand-lever 22, held by the operator.
Three buckets are plefembly filed one after
the other and then the work is unclamped
and carried forward as many buckets as

of the concave surfaces are finished. The
convex surfaces are filed precisely the same
as the concave surfaces, w ith the exception

that the pressure exerted on the hand-lever

292 is reversed.

In accordance with the provisions of the

patent statutes, 1 have described the princi-
ple of epemtwn of my mvention, together
with the apparatus which 1 now consider to
represent the best embodiment thereof, but
I desire to have it understood that the appa-
ratus shown is only illustrative, and that the
invention can be celrled out bV cquivalent

means.
What I claim as new and desire £o s¢ cure

Ly Letters Patent of the United btetee 15
1. In a machine of the character de

If the oscillations are too

iled, and this is repeated until all

ed in the frame, a tool carried by the spindle,
an eccentric device for imparting to the
spindle and tool a constant oscillatory move-
ment about the axis of the spindle, means
mounted on the frame and having a connec-
tion with the spindle for moving it axlally to

shift the position of the tool relative to the

worls, a movable work support on the frame,
and means for moving the support to exert

a lateral pressure between the work and the

tool.
2. Ina mechme of the char aeter deseribed,

the combination of a stationary frame, a
spincdle mounted on the frame, a tool carried
by the spindle, means for mlpaltuw to the
spindle and tool a constant osct ]leter} move-
ment about the axis of the spindle including
a crank connected to the spindle, a system
of levers mounted on the frame and having a
connection with the spindle for moving Cit
axially to shift the position of the tool rela-
tively to the work, a work-holder slidably

trolled means for moving the work holder to
bring the work and tocl into lateral enfraﬂ'e-
ment

3" Tn a machine of the character deser ibed,
the combinsation of a{ile holder, files mounted
on its {front and rear faces for ﬁime' opposed
surfaces of the work, a morh—holder adjacent
the files, means for moving the files into and
out of enﬂeeemﬂnt with the work on the
holder, means for oscillating the file holder
about a glven axis mfludmg an eccentric de-
vice and mechanism for actuating said de-
vice, and manually controlled means for ex-
ertmﬂ' a lateral pressure between the work
and the files. |
- 4, Inamachine of the character deseribed,
the combination of a frame, an oscillatory
member mounted on the frame and carrying
a tool, eccentric means connected to the

‘member for constantly oscillating the tool, a
device for shifting the tool lellﬂltuchnally to

change its relation to the work, a work holder

.mov.a,bly mounted on the heme a device

acting on the holder to press the ‘work into

70

79

80

85

mounted on the fr ame, and manually con-

90

95

100

105

110

lateral engagement with the tool, and means.

for ‘thustmt‘f the work on the holder

5. In a machine of the character deseribed,
the combination of a frame, a spindle 1ota—
tably mounted on the frame &Il(i carrying a
tool provided with lateral cutting surfaces, a
driving shaft, a crank driven by Fhe eheit 2

eenneetmn hetween the cerank and the spm-
dle for oscillating the latter about 1ts axis, a

work holder mounted on the frame ed]eeent
the tool,and means forexerting a lateral pres-

sure hetween the work and the tool.

6. In a machine of the character described,
the combination ol a frame, a work holder on
the frame, means for &djllﬁatdbly securing the
holder in pOblthIl an oscillating and longi-

115

120

125

m:l_bed, | tudinally moving spmdle mounted on the 130



a

- frame, a tool carried by the spindle, an ad-

]uata,ble crank for imparting to the t001 and

spindle a constant oscillatory movement
about the axis of the spindle, and means for
5 movmg the spindle ‘and tool longitudinally
while they are oscillating.
7. In amachine of the c,ha,mctel described,

the combination of a frame, a work-holder on |

the frame, an oscillatory and longitudinally

10 moving file holder mounted on the frame ad-
jacent the work holder, driving means for 0s-"
cillating the file holdel 4, {:levlce mounted on.

the frame for moving ‘the fle holder longi-
tudinally with respect to the work, a swivel

' 15 connection between the device a,nd the file

“holder, and means forexerting a lateral pres-
sure between the work and the file.

8.~In a machine of the character described,
the combination of a fr amne, & spindle mount-

oo ed for oecﬂlatmy and longitudinal movement

on the frame and carrying a tool, a driving
shaft also moumed on| the lmme a crank
connected with'the shalt a crank pm adjust-

pelmlts & lonﬂ'ltu rial movement of th

fspm-
dle while 1t 1s (,onfsmmlv oscillated fx

n the

crank, a woﬂ;’ holdar on the fr amme, a:nd a de- |

faces which is cmmed b

| WIt

924,831

vice mounted on the frame for 1m?a,rtmg
longitudinal movement to the spind le and

tool, - /

9. Tn amachine of the chatacter descrlbed -
‘the combinatiod of a frame, a work holder

a spindle
35
the r~:pmdle bear-
the spindle is rota-
__ta,bly mounted and movable longitudinally,
“a crank splined to the spindle, a second crank: -

movably mounted on the ira.me,
adjacent the holder, atool having lateral sur-

ings on the framein whic

connected with the first, means for driving

the second crank to oscillate the spindle”

30

40

about its axis in the bearings, a lever for
moving the spindle Iongltudma]ly through

the bearings and the first mentioned erank, a

swwel ¢connection between the lever and one

&
end of the spindle, and a manually controlled

levet pIVOt&H}T connected to the work holder

for pressing the work into lateral eng&gement
‘the tool.

In witness w hereof I have hereunto set

my hand thlb 2nd dﬂ,y\of November, 1904,

ably mounted on the cra,nk a connection be—- |

o5 tween the crank ‘})11'1 and the spindle thh |
i

J OHN RIDDELL

 Witnesses: |
Bensamin B. HULL,
Herexy ORFORD.,
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