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o all whom it may concermn:
Be it known that I, CHARLES S. MOSELEY,
a cltizen of the United States, residing at Du-

buque, in the county of Dubuque and State

of Iowa, have invented certain new and use-
ful Improvements in Machines for Finishing
Metal Goods; and I do hereby declare the fol-

lowing to be a full, clear, and exact deserip-

tion of the invention, which will enable others
skilled in the art to which it appertains to
make and use the same. |

It was generally the castom in the finishing
of metal goods to first place the.rough casting
to be operated upon in a machine and subject

-1t to a set of cutters, whereby one portion only

of the same was finished. It was then placed
in another machine and subjected to another
cutter for finishing another partof the same,
and this operation repeated again and again
until the article was entirely completed. It
will therefore be seen that many handlings
of a single piece were required to complete a
single article of manufacture. Insome cases,
as in steam-valves, there are many portions
to be operated upon requiring a correspond-
ing number of machines and cutters to do
the work, so that the finishing of metal goods
as formerly practiced was very expensive.

In later years, however, the production of

such goods has been somewhat improved and
numerous suggestions have been made for re-

ducing their cost by quickening the required

operations. Onemethod consisted in placing
the casting in a chuck and subjecting it to a
cutcer for the {irst operation, after which an-
other cutter was brought in line and the sec-

nnd operation performed, and so on with the

different cutters, the article remaining in the
same machine during the different operations.
Another consists in placing the casting. in a
chuck and subjecting it on both ends at the
same tipne when practicable to a double set

of cutters, so that two portions of the work

are done at once. The cutters are then

changed or the semi-finished article removed:

to another machine. Notwithstanding these
various improvements, it is obvious that the
art of finishing metal goods is still very
1mperfect, for the reason that more time is
required to transfer them from one machine
to another than to perform the operations re-
quired. Iollowing this line of invention itis

[ [ S -

be used where a greater number of distinet
parts are to be operated upon—such, for ex-
ample, as in ordinary steam-valves, where
there are three openings, each requiring sepa-

rate cutters for screw-threading, squaring,

truing the valve-seat, &ce.  Consequently the
perfect metal-finishing machine would be one
which would require no change of cutters or
transfer of the article from one machine to an-
other. Such is the machine I have invented
and whichisillustrated in the accompanying
drawings, forming a part of this application,
and which will be fully described and claimed
hereinafter.

1T'he object of my invention is to provide

an automatic machine capable of manufac-

turing with rapidity and precision articles of
the above-named general character without
the necessity of removal from the machine
until completed. |

Another object of this invention is to pro-
vide certain new and improved cutters espe-
cially adapted for use with my improved ma-
chine and by which the squaring operations
on certain classes of goods are greatly faecili-
tated, and the operation of squaring may be

comipleted in the same machine and at the

same time with other operations for finishing
metal goods, which has never been accom-
plished before. By use of thisinventionIam
enabled to operate upon a number of articles
at the same time. ' *

Another advantage is that the machine is
applicable for use with work upon which two
or more sets of cutters can be used during the
time of one operation orwith work upon which
only one set of cutters may be used upon a
single piece at the same time.

Another advantage is that each simultane-
ous operation of all the cutters on the vari-
ous parts of the several castings, if trans-
ferred to one casting, would be equivalent to
1ts full completion, and that a casting finished
in all its parts is taken out of the machine
every time a new operation is performed on

' the castings in the machine, as will be fully

explained hereinafter; and a still further ad-
vantage is the loss of no time while placing
the article in the machine, which has not hith-
erto been attained. In my machine this work
1sdone while the cutters are in operation doing
their work. |

evident thatthree or more sets of cuttersean I  The chief novelties or improvements in ny
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20

machine are, first, a disk for carrying the hold-

“ersofthework tobe finished, whichis mounted

between two drums or their equivalents; sec-
ond, a nunber of rotating-and sliding cutter-
Spmdles mounted c1rcu1arly upon said drums
and capable of motion toward and from said
disk; third, a number of rotating and sliding

cutter-spindles mounted on an auxiliary ra-
dial frame and capable of motion toward and

from the periphery of the disk; fourth, vari-

ous new and improved cutters mounted upon
fifth, mechanism for moving |

such spindles;
the spindles toward and from said disk; sixth,
mechanism for rotating the disk,and, seventh,

certain new and improved holders for chuck-
“ing the articles to be finished, and also other

and less important details of improved con-
struction, as will be more fully hereinafter

described and claimed.
For the better comprehension of mv Iinven- |

tion attention is called to the accompanying

~drawings, forming a part of the specification,

25

and wherein—

Figure 1l isanelevationof the machine with
the uutters and cutter-spindles, radial cutter-
holders, radial cutters and spindles, and cut-
ter-actuating mechanism removed;
perspective view of the same, showing the ma-

~chine at one end and the clamp grasping the

.30

40

disk; Fig. 3,a perspective view {rom the other
end; Fig. 4, a perspective view of the disk
from one side,showingoneset of holdersthere-

on and the indices 1n position; Kig. 5, a longi-
tudinal view, partly in section, ot the disl,

partly in elevation; Fig. 6, a sectional view
through the drums and dlbk Fig. 7,-a side
elevatlon of the disk, with the cLthld'[IlJU‘ mech-
anism attached thexeto Fig. 8, a separate sec-

tional view of the cam [JdWl Wheel for actuat-
ing the disk; I

o, 9, a4 sectional view of the
disk in detail; Fig. 10, a view of the disk,

showing the opposite side of that shown in

- Fig. 4; Fig. 11, a separate perspective view

50

60

of a portion of the drum, showing the manner

of attaching the pa,wl thelew blu 12, an en--

larged perspective view of one end ot one of
the drums, showing the mechanism for ad-
vancing the horizuut-al cutters toward and re-
tracting them from the work; Kig.
fication thereof; Fig. 14, an enlarged eleva-
tion of one form of holder for certain kinds
of work; Fig. 15, a plan of the same, partly
in section; Higs. 16 and 17, pel‘bpeutwe views
of both sides O_t said holder; Fig. 18,an eleva-

tion of another form of lmlder for holding-

work, whereby two or more cutters may op-
erate upon the work at the same time; Kig.
19, a plan of the same, showing the body of a
Valve in position; Fl”‘ 20, a b(,et,wmml view
taken on the line A B of [‘lu" 18; Kig. 21, a
sectional view taken on the liue (J D of Kig.
18; Kig. 22, a detached sectional view of a
‘“Pp arate slide for the holder; Fig. 25, a sec-
tion taken on the line X X Ut leu zz Hio.
24, & Perspective view iliustrating the ..:LUXH-
jary radial cutter holders aund showing par-
ticularly the mechanism for 00111310111110" the

to be mounted on the drum;

Fig. 2, a

of cast metal.

13, a modi-

462,671

radial spindles and cutters. Figs. 25,25 and
25" are sectional elevation and plan views of
one of the radial spindles and ifs carrier.
Fig. 26 is aperspective view of a detached car-
rier, with its spindle and squaring-head ready

spective view of one squaring-head having

one cutter and means for operating said cut-

ter removed. Tigs. 28,29, 30, 31,32, 83, 34, 35,
36, and 37 are views of details of the squar-
ing-head. Fig.38is a view, partly in section, of

Fig. 27, a per-

70

a squa,lmﬂ'-hea,d showmn' one cufter and op-

erating mechanism removed Fig. 39, an ele-
vatmn partly in section, of the a,utlhar
eldmpm

tion; Fig. 40, a side elemtlon of the-same;

Fig. 41, a perspective view of the machine
complete; and Fig.42, afront perspectiveview

of the complete machine.

In all the above views corresponding parts
are designated b} identical ﬁtrureq of refer-

elrice.

- The base 1 of the machine is made of cast-
iron of a general rectangular form, with pref-
~erably four corner supports 2 2 2 2, and is

made of such weight and strength as to set
firmly and rigidly in position. --Upon the top
of this base are bolted the braces 3 3 3 of the
auxiliary supports 4 4.

provided on thelr upper edges with rectan-

gular tracks 5 5, and pro;je(,t some distance

beyond the baqe 1, and are made preferably

Ib 1s.not necessary to. make
these supports in horseshoe shape, because

‘angular forms may answer as well; but by
_makmn' them as I have a rigid support 18

obmlned with a mintmum a,mount of mate-
rial, and also for convenience in operating
the machlne as will more fully appear here-
inafter.

The tracks 5 5 are p.;ua,llel aceurately
aligned, and in the same plane with each other.
Mo anted u pon these tracks are metallicdrums
6 6, held in position by means of bolts 7 7,
passing through the tracks 5 5 and entermn
the periphery “of said dvums. These drums
are also 1n the same plane with each other
and are rigidly fastened on the auxiliarysup-
ports. In a machine such as 1 am now de-

. - These latter supports -
~are made in a general horseshoe form and

e

-jaws for holdmﬂ‘ the disk in posi-

0o

95

100

105
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scribing these drums are cylindrical, about |

two feet in length, and one and a half feet in ..

diameter. Around the peripheryof each drum
and near their respective ends are cut T-
shaped grooves 3 3, having enlarged openings
99 fortheentrance of the 1"elfumnﬂ' boltheads,
as will be more fully described herelnaftel

Lengthwise upon the periphery of each drum

are cut a series of rectangular grooves. 1010,
parallel with each other.
as guides for the spindle-carriers, to be more
fully desceribed hereinaftter. I designedlycut
upon-drum 6 double the number of grooves
that-are cut upon drum 6/, in order that the
cutter-spindles may be placed directly oppo-
site each other on each drum, or alternately,
The

 for the purpose described hereinafter.

These grooves act

120

130




[O

462,671

carriers for holding the cutter spindles or | means of a weight attached to the extension-

shafts are placed upon each drum, and are
each provided with a tenon which 1s adapted
toengage with one of the grooves in the drums

and held rigidly in p051t10n by means of bolts

11 11, having heads sliding in said grooves 3
S and entering slot 131in each carrier. These
bolts are placed in the T-shaped grooves
through the enlarged openings 9 9, before re-
ferred to. By thus holding the spindle-car-
riers 1n position on the drums 1t will be evi-
dent that they can be quickly removed and
their positions changed at will. Within the

drums are metallic sleeves 14, each provided

20

25
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at one end with taper bem’*ings 15, between
which 18 mounted the disk, to be more fully
described hereinafter. I have thus provided
taper bearings for the disk, and in order that
any wear may be taken up each of the sleeves
14 is provided with aflange 16, projecting out
overtherearendofeach drum, and within this
flangeis an adjusting-screw 17, engaging with
a screw-threaded chamber in the rear end ot
cach drum. By turning this serew it will be
evident that the sleeve 14 may be madeto ad-
vance Inwardly and close upon the hub of
the disk to take upany wear. I alsoprovide
screws 18, threaded through the flange of each
sleeve and bearing against the rear head of
each drum, so that these latter screws may be
turned inwardly and thereby cause the sleeve
to retract: The reciprocating shaftt 20 of the
machine passesentirely through thedrum and
the hub of the disk and bears only 1n the
bearing-pieces 19. IFor the further support
of the reciprocating shaft I provide bearing-
pieces 19/, adjustably secured to the au ulmry
support 4.

The shaft 21 of the machine is mounted in
suitable bearings 22, through the base 1, and
passes from one end of the machine to the
other. It is provided on one end with a pul-
ley, to which poweris applied, and on the other
with a pinion 23,engaging with a gear-wheel
24, which 1ev01v*ef-. w1th tlle shaft ’74;' running
thmugh the base 1 parallel with L_he shaft 21,
On the faceof this gear-wheel 24 and turning
with the shaft 24" is placed a cam 24%, DBear-
ing against this cam is the lower end of lever
“?a pwoted to the side of the auxiliary sup-
pmt 4. Mounted on the pivoted rod 26 pro-
jecting from the auxiliary support 4 is a le-
ver 27, connecting with the cam-lever 25 by
means of a eonneetlntr-lod 238. This lever 27
connects at its upper end with the reciprocat-
ing shaft 2

From the 1’116(-1](1111%111 just descubed 1t will
be evident that the following operation will
take place: Power 1s applied to the pulley on
the shaft, which drives the pinion and gear-
wheel and which rotates the cam on the face
of the gear-wheel. 'This causesthe lowerend
of the cam-lever 25 to be moved back and
forth by the cam, and the reciprocating shaft
follows this movement through the interme-
diate lever 27 and connecting-roa 28. The

shaft is returned to its original position by |

piece 31, or by means of a spring arranged
1 any suitable position. These movements

of the reciprocating shaftoperate the cutters,

as wiil now be described in connection with
Fig.12. Iplace upon the reciprocating shaft,
near the outer end-of each drum, sleeves 32,
having parallel grooves corresponding with
certain of the grooves on the drums. Se-
curely fastened within these grooves are
placed 1inclined pieces 33. Kngaging with
the operating-face of each inclined piece 1s
the horizontal arm of a pivoted angle-lever
37. "T'hese levers are mounted on a circular
support 38, held in place by means of suitable
clamps 3b’ engaging with T-shaped grooves,
heretofore deserlbed in each drum and also
secured to each auxiliary support. This cir-
cular support is provided with radial recesses
corresponding to certain of the grooves on
each drum and on sleeves 32.
the recesseson each circularsupportisa bear-
ing-piece 39 for the angle-lever 37, and which
is rigidly held in position. The horizontal
arm of each angle-lever is held normally
against the outer face of each inclined piece
by means of theleaf-spring 40 bearing against
the vertical arm thereof. The upper end of
the vertical arm connects with an adjusting-
screw 42, which bears against or connects with
the outer end of the cutter-spindies. These
cutter-spindles are mounted, as before men-
tioned, In suitable carriers attached to the
face of each drum, and are rotated by means
of a belt passing around a pulley or by other
suitable mechanism. At the inner end of

each cutter-spindle 1s to be placed a cutter

or a set of cutters for performing the neces-
sary work, and, 1if required, one of the spin-
dle-carriers can be placed within each aux-
1llary support4 4. By means of the mechan-
1sm 1 have just described the cutters are ad-

vanced and withdrawn when the reciprocat-

1ng shaft 1s moved backward and forward, as
above described. The horizontal arm of each
angle-lever while ascending the incline forces

the verticalarm againstand compressesspring

40, and also moves the cutter-spindles toward
the disk, to be hereinafter described. While
descending the said incline spring 40, by the

‘release of 1ts tension, withdraws the cutter-

spindle from the disk. The movement of the
cutter-spindles can be convenientiy adjusted
by means of the adjusting-screw 42. In or-
der that the cutters may be advanced rapidly
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to a position adjacent to the work and then. |

advanced slowly into the work, I make the in-
clined pieces of the form shown in the draw-
ings, Figs. 12 and 13—viz., with short steep
inclines at their forward endb and with slight
ineclines for the remaining dlstance---causmn
the horizontal arms of the angle-levers to be
elevated rapidly at first and slowly afterward.
In Ifig. 18 I have shown a modification of
that just described and which is construected
as follows: 1 provide the shaft in this case
with theIinclined pieces and mount the lever
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on the circular support, as I have just de- | of bolts 61, passing entirely through the body

scribed. The lever in this case, however, is
made in two parts 45 and 44. The part 43 re-

~sembles the angle-lever I'have just deseribed,

and is provided atitsouterend with an adjust-

ing-serew 51°.  The part 44 is provided with

- a yoke-piece fitting over the upper end of the
. part 43 and 1s piveted as I have shown. The

IO

15

upperend of the part 44 is pivoted or is con-
nected to the outer end of the cutter-spin-
dles by means of a connecting-link 45. The

‘particular connection with the cutter-spindle
1s by means of a ring-piece bearing between

the two sleeves, so that the cutter-spindle is

at liberty to turn, if need be. In this case

- the cutters are operated by means of a small

- 20

- thereby securing the movement of the cutter-:

30

~adjusting-serew 517 the two parts 43 and 44
may be separated more or less and the path:
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shaft 40, passing through the cutter-spindle,
and which is operated preferably by means
of a belt passing over a pulley 47.
ters and cutter-spindles are withdrawn from
thelr work in this case by means of a coiled

spring passing around the spindle and bear-
ing between the guide-piece 49 and one of.

the bearings for the spindle. The guide-piece

49 1s held in position on the cutter-spindle by

means of a set-screw and is provided at its
inner end with two screws 50 and 50, which
may be set upon opposite sides of track 51,

spindles in a straight line. By means of the

of the movement of the cutter-spindles ad-

- justed. |

The disk-wheel shown in Iigs. 4 to 11, in-
clusive, for holding the work, and of which a
general mention has been made, will now be
described. It consists of a hollow hub hav-
ing cone-shaped ends, as before mentioned,
and through which the reciprocating shaft 20
passes without contact. 'T'his hub is made
integral with the body 55 of the disk, which
is surrounded by a rim 54, which projeets on
both sides of the body. The rim is also pro-

vided with an inclined lip 53 on its outer face,

around and against which the holders are
held. In order that the body of the disk may
be strengthened, I provide the same with in-
tegral radiating braces 55 55, resembling

spokes, as shown in Fig. 10; or, if need be,

the radial braces may be dispensed with en-
tirely and the hub may be enlarged, as at 557,
Figs. 5, 6, and 9, so as to strengthen the disk.
At the outer end of each radiating brace, of
which there are several corresponding to the
ogrooves on the drum 6’, is secured a pin 56,
passing some distance in the interior of the

body. The holdersare provided with a flange |

at their inner faces corresponding to the shape
of the outer face of the disk and are held in

position on sald disk and against the rim 54

by means of clamp 59. These clamps 59 pro-
ject from the rim of the disk and correspond

to the rim 68. Directly beneath these clamp-

ing-pleces are placed and securely fastened
indices 60 60. These indices are held in po-

sition against the face of the disk by means ! its cam portion is a bearing-piece 76 on the -

. 1

The cut-

of the disk.
of the indices are made concentric to corre-

spond with the operative face of the pawl 69,
which is also concentric, to be more fully de-
scribed hereinafter, so that the position of the
disk whenoneoftheindicesisagainst the pawl
will be the same whether the pawl is partially

or wholly in place. It is of the utmost im-
portance that the indices shall be equidistant
around the disk, in order that the disk will
present the work at the exact position of the
cutters. Any index that is accurately ad-
justed willanswermy purpose;butI prefer the
index and the adjusting mechanism deseribed
in my application filed in the United States
Patent Office on the 15th day of January, A.

D. 1890, Serial No. 337,018, Surrounding the

hub of the disk on the same side as the in-

~dices 18 firmly secured wheel 66, suitably pro-
vided with ratchet- teeth corresponding in
I provide the inner
head of one drum with a recess 67, within

number to the indices.

The operative faces 60’ of each

75
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90

which a suitable piece 68 is rigidly fastened.

Upon this piece is pivoted the pawl 69, pro-

vided with a concentric face, as before de-
seribed, and adapted to engage with the con-

centric face of the indices of the disk. On

95

the other drum is a cylindrical extension or

stud 70, to which is pivoted another pawl 71.
This pawl, as before mentioned, engages with
pios 56 on adjacent side of the disk. Asthe

disk rotates the pawl 71 will successively en-
gage with the different pins, and thereby pre-
vent the disk from being reversed.

hereinafter, and engage with the concentric
face of the next, thus preventing the disk
irom being moved forward. Trke mechanism

for controlling this pawl 69 and also for ad- -

vanceing the disk step
will now be described.

An auxiliary shaft 72, by passing through
the drum 6’ parallel with the reciprocating
shaft 20, is provided on its inner end with a
ribbed wheel 73, which isin a plane parallel
with the disk and adjacent thereto. This
shaft 18 rotated by a belt or other suitable
means, and 1s provided at its outer end with
a clutch. | | -

by step 1n its rotation

_ e d1 As one -
of the indices passes over pawl 69 the said
‘pawl is caused to be elevated, as will appear

100
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I do notlimit myself to any particular kind |

of clutceh, but reserve the privilege of adopt-

ing that which will be most applicable to my

purpose. Thiscluteh islocked and unlocked
at each revolution of the shaft, causing the
intermittent movements of the disk. |

I have devised a clutch which has proven

successtul 1n this operation, but need not de-

scribe 1t, since any other kind may be used.

I20

125

The ribbed wheel 73 above mentioned is

provided with a removable cam portion 74,
held 1n place by means of serews 75, inserted
in slotted openings, that the position of the
cam on sald wheel may be adjusted. Engag-

ing with the periphery of this wheel and with
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rear of the pawl 69, and this bearing-piece is | rim of the disk will be held very rigidly be-

held in place by means of the clamping-jaw
77. DBeneath the pawl 69 I place the spring
69" for the purpose of forcing up said pawl
to engage with the face of the indices. It
will now be seen that as the cam-wheel 73 is
revolved the bearing-piece 76 of the pawl will

be elevated by the contour of the cam and

the pawl will be disengaged from the indices

of the disk, and as the bearing-piece rides’

down the cam the pawl 69 will be forced up
to engage with the indices by the spring 69,
Pivoted on the outerfaceof the ribbed wheel
is an actuating-pawl 78, provided at its outer
end with a shorteylindrical pin 79, which en-
gages with the teeth on the ratchet-wheel G6.

IFrom the mechanism just described it will

be seen that the operation of advancing the

disk is as follows: The shaft 72 is caused to
make a whole revolution and is thenstopped
auntomatically by means of the cluteh before
mentioned. As the ribbed wheel 73 revolves
the pawl 73 is caused to advance during the
first part of the revolution of the wheel 75 and
causes the ratchet-wheel to be moved forward
one tooth and the disk advanced the space of
one of the indices. During the remainder of
the revolution the pawl 78 is retracted and
ready to engage with the next tooth above.
As the disk advances the pawl 71 drops be-
hind one of the pins 506, preventing the disk
from reversing. As the ribbed wheel 73 is
revolved 1ts cam portion 74 will engage with
the rear end 76 of the pawl 69 and cause said
pawl to be disengaged from the index, allow-
ing the disk to be advanced, and as the bear-
ing portion 76 rides down the cam 74 the
spring 69" will cause the pawl 69 to engage
with one of the next succeeding indices and
prevent the disk from being fartheradvanced,
and as the ribbed wheel continues to revolve
the actuating-pawl 78 will be retracted. Thus
1t will be seen that the disk is securely held
from moving by the two pawls 69 and 71,and
that by reason of the concentric face of the
pawl 69 and the corresponding shape of each
of the indices 60 the disk will be held se-
curely from moving forward, whether the
pawl 1s raised entirely in front of each of the
indices or only engages the same but slightly.
However, as a further security against any
possible rotation of the disk when it is re-
quired to be kept stationary I use a peculiarly-
constructed intermittent clamp adapted to
arasp the rim 54 of the disk, Figs. 2,39, and
40. This consists of aclamping-piece 79, piv-
otally mounted in asuitable bearing S0, which
is bolted tothe top of the base of the machine
at one side of the disk. The upper end of
this clamping-piece 1s provided with a re-
movable jaw 80/, which engages with the rim
of the disk on 1ts outside. Pivoted to this
picce VU 1s another clamping-piece 81, which
18 also provided with a jaw 82, which engages
with the other side of the rim of the disk,

tween them. This movement of the clamp-

ing-jaws is brought about by meansot a cam

S3, mounted upon the shaft 24 within the
base of the machine, and which preferably
rotates with the shaft 24’. It will thus be
seen that I malke use of three distinet devices
for preventing any movementof thedisk when
itis required to keep it stationary—viz., pawls
69 and 71 and the clamping-jaws just de-
seribed-—so thatthere may be no possible dis-
arrangement of the disk.

In some kinds of work it is only possible to
operate on one face of a casting at the same

‘timne—such, for instance, as the small flanged

nut 84’. (Shown in Figs. 14, 15, 16, and 17.)
In this case I make use of the holders shown
cenerally in the views illustrating the disk,
which are also shown enlarged in Ifigs. 14, 15,
16,-and 17. These holders consist each of a
base turned to correspond with and to fit the
periphery of the disk and adapted to be se-
cured against the inclined rim of the disk by
means of the removable clamping-pieces 59,
already pointed out.
holders with two eylindrical portions 8s.
Within one of these portions is placed a split
chuck 87, which may beof any well-known and
suitable construction. The action of split
chucks being of common knowledge, it is un-
necessary to describe the same here. This

chuck is adapted to hold securely one of the

flanged nuts S4/, and to present the same fo
the cutters on one stde of the machine, where-
by it may be partially finished and entirely
screw-threaded. Within theother eylindrical
portion 88 is placed an ordinary bolt 86, and
its screw-threaded end is adapted to engage
with the screw-threaded part of the nut S4’,
which is placed on the bolt 86 after it has
been presented to the cutters on one side and
has been screw-threaded and partially fin-
ished. After being placed on the bolt 56 the
nut §4’ is presented to the cutterson the other
side of the machine and is further and com-
pletely finished.

For many kinds of work it is possible with

this machine to operate on two or more faces
at the same time, and for this I have devised
a convenient holder, which is shown 1n Figs.
18,19, 20, 21,22, and 25 in detail. This holder
is provided with a flange 89, as are the hold-

ers just described, and which is adapted to

be clamped against the rim of the disk by
means of the clamping-pieces 59 in like man-
ner. This holderis provided with a recess 30
in its outer edge for the reception of the ar-
ticles to be finished, so that they will be held
with their faces to be operated upon extend-
ing on each side of the holder and out from
the center of the same.
the holder is recessed in a rectangular form
for the reception of the slides 91 91, which
may be moved backward and forward in said
recess. Theslidesare held within the holder

and when the jaws are brought together the + by means of suitable cap-pieces 92, placed
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I provide each of these
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T'he upper part of -
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over the same and fastened to the body of the I pinlons, ‘as shown in Fig. 38.

holder. - Each slide is provided with a recess

91" in each side and also in its top. Within |

~ these three recesses are secured pieces of cor-

- IO

responding shape 92/, which are securely fast-
ened to their respective slides.

of the articles to be finished, as shown in
Fig. 19, Engaging loosely with pin 93 in the
body of each slide is the upper end of le-
ver 94, which is mounted within the holder,
as will be presently described. Pivoted at
the lower end of each lever is a short con-
necting-arm 95, which projects inwardly and

engages with the double crank-shaft 96,which

1S horizontally mounted within the holder.

These connecting-arms are held always

againstsaid er ank-shaft to form a toggle-joint

| by means of a leaf-spring 97, attached on

20
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- cess J0. |
partly around, forcing out the connecting-arm

4.0

each side of the holder and engaging with the
slides and tending to separate the same, SO
that the upper ends of the levers are held
away from each other. In order that a very

delicate adjustment of these slides may be ef-

fected, I mount each lever 94 on an eccentric-
pivot 94’ which can be furned to change the

fulerum of the levers and in this way in-

crease or decrease the extent of the move-
ments of the upper ends of each. The shaft
96 1s provided with a squared portion 96/, by
which it may be turned by means of a key or
crank or by any other suitable device. .

The manner of operating is.as follows: The
body of the valve 90’ is laid-in crosswise of
the holder at the half-circular space or re-
Then the double crank is turned

95 against the lower end of the levers 94.
This movement causes the slides to approach

the body of the valve and the pieces 92’ to

clasp the neck of the valve. and firmly hold
said valve while it is being operated npon by
the cutters. . By turning the double crank-
shaft-96 in the opposite direction their lower

ends are released,and the springs 97.draw the

slides 91 back and with them the upper ends

of the levers 94, and the valve is released.
One of the squaring-heads, with the cutters

for squaring two opposite sides of a valve end,

will now be described. Mounted rigidly on
the inner end of a cutter-spindle is a metallic

casing 98, provided with two extensions 99 99
on each side thereof. Mounted within this

~ casing on the shaft 46, before described, is a

55
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beveled cog-wheel 100 The cog-wheel en-
oages with beveled pinions 100’, which are
pla,eed within theextensions before deseribed.

Each of these beveled pinions is splined to a
-~ hollow shaft 101, ia order that the shaft may

be moved lengthwise with relation to each
pinion.
vided with-an integral face-wheel 102, having
two studs or pins 103 on its face. Eft(,h hol-

Jow shaft tarns in suitable cylindrical bush-

65 ings 104, placed within each extension of the

| cutter-wheels 105 which are held

| These pieces.
are of such shapeas to firmly grasp the necks

_engaging ‘with the casing.

‘Fhe inner end of each shaft is pro--

462,671

face-wheel on each hollow shaft and pre-
vented from turning thereon by means of the
pins or studs 103, before mentioned, are the

position against Smd face-wheel by means ot
a serew-bolt 106, passing through said hollow
shaft and engaging with a nut 107 T'he rear

end of each hollow shaft passes through the an-

oularpieces108and are held 1n ’[JOSltIOIl there-
in by means of the screw-bolts just described,
as shown in Figs. 27 and 38. 'These ang ula,l
pleces are prowded on one side with cy11n~
drical extensions 109, which engage with
openings 110 in the ends of the casing and
through which extend adjusting-serews 111,
- The a,ngu_la,r
pieces 108 are normally kept out against the
heads of the adjusting-screws 111 by means
of coiled springs located in suitable recesses
112 in each end of the casing. DBy means of
these screws 111 1 am enabled to adjust the
cutters to the different kinds of work. The

oper ation of these cuttersisasfollows: Power.

is applied to shaft 46, which.rotates the cog-
wheel 100, which meshes with and turns in
opposite directions the beveled. pinions 100".
These pinions by being splined to the hollow
shafts turn the same, and the cutters are
thereby rotated. Now as the cutter-spindles
and the casing and cutters are advanced by
means of the 1601plocatmw shaft 20 and the

inclines 33 the cutters are caused to approach

"the work placed on the disk and engaging

with the faces of the same perform the work
of squaunﬂ' in a very efficient manner. - By
incasing the cog-wheel, plmons &e., I ex-

rigidly in .

Seeu'red to the '_
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clude all chips or euttm?’s, and in this way

prevent any obstruction or unnecessary wear
of parts. The casing is held, preferably, in
place on the cutter-spindles by means of the

‘screw-threaded sleeve 113, engaging with the

rear portion thereof and bearing against a
shoulder 114 on the spindle.

It will of course be understood that I do

not limit myself to the use of the particular
kind of cutters I have described in operating
my machme as-any other cutters can be
used.

In some kinds of work three faces can bhe
operated upon at the same time—such, for
example, as the bodies of steam-valves, such

as I have shown in the drawings, Fig.19. In

this variety of work I make nse of an auxil-

. lary attachment, which is clearly shown in the

drawings and more particularly in Figs. 24
and 41. This attachment I will now describe.
It consists of a circular piece 115, fastened to
an extension upon the drum 6’ by means of
clamping-pieces 116, by which the base 117 is
forced against an integral rim 118 on the
drum.-6’. These clamping-pieces 116 are pre-
vented from moving laterally by projections
fitting in the grooves 119, cut in the head of
the drum 6.

main casing and on each side of the bevel- | piece 115 is formed a recessed track 120,

Upon one side of this circular
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~within which areplaced sliding pieces121,con-

nected together, the use of which will be men-
tioned hereainfter. Near the inner margin

of track 120 is an extension 120, which forms

a shoulder. The spindle-carriers for the ra-
dial cutters consist of a body portion 122 and
two bearing-boxes 123, resembling the Spin-
dle-carriers for thehorizontal cutters. Each of
these radial spindle-carriersis bolted against
the faceof circularpiece 115 and rests against
the shoulder 120, as shown in Fig. 25*. By
means of suitable ad'nstmmaerewq passing

through the ears 124 the radial spindle-car-

riers are radially adjusted so as to point di-
rectly toward the center of the disk. Mount-
ed within each carrieris a cutter-spindle 125,
adapted to receive suitable cutters at the]r
inner ends and which are rotated by means of
belts passing over band-wheels 126. These
spindles are arranged radially around the pe-
riphery of the disk to point directly toward
1ts center. At the back of the base of each
radial spindle-carrier is a suitable groove or
recess 127, and 1n the groove is placed a re-
ciprocating shaft or rod 128, provided with a
short pin 129, extending rearwardly. At the
outer end of thl% shaft is attached a connect-
ing - plece 130, having a semicircular end
Wthh 1S loosely connected with the collar 131,
mounted at the outer end of each radial spin-
dle, whereby the spindle can rotate freely
therein. The connecting-piece 130 is adjust-
ably attached to the outer portion of the re-
ctprocating shaft or rod 128 by means of a
threaded sleeve 132, engaging with the screw-
threads on said shaft. By screwing the sleeve
i or out on the reciprocating rod the rela-
tive position between the radial spindles and
reciprocating rods can be varied at pleasure,
and in this way the extent of movement of
the radial cutters can be adjusted. The re-
ciprocating rod 128 is kept normally in an
outward position by means of a coiled spring
183, placed within the recess 127 in the base
of each radial spindle-carrier. The sliding
pieces 121, before mentioned, are each provid-
ed with curved inclines 134 on their face corre-
sponding in number to the radial spindle-
holders, and which engage with the pins 129
onthereciprocating rods and answer the same
purpose as the inclines upon the reciprocat-
ing shaft 20. As the sliding pieces are ad-
vanced along the track 120 the inclines 134
force the pins 129 and reciprocating rods 128

inwardly, and the spindle is thereby moved

forward to engage with the work. As the
sliding pieces are reversed the coiled springs
158 1n each spindle-carrier, forcing outwardly
the reciprocating rods and spind!es to their
normal position, withdraw the cutters from
the worl.

The movement of the sliding pieces IS
brought about as follows: On the same shaft

with the gear-wheel 24, buat at the other end
of the machine, I mount a cam 135, shaped
substantially as shown in Ifigs. 1 and 2.

! the rear side of the machine and running

parallel with the shaft 24’ is an oscillating
shaft 136, mounted 1in suitable hemmm
through the braces 3 3 3 3 and extending be-
yvond the radial cutter-holders. Mounted on

one end of this shaft is an arm 137, having a

friction-roller at its ounter end which engages

with the cam 135, and as the eam isrevolved
the arm 137 will be moved downward and out-

ward. At the opposite end is another arm
158, projecting outward and connecting di-
reetly through a rod 139 to a stud 140, which
is attached fo one of the sliding pieces 121,
before mentioned, and which passes throun*h
a slot 141 in the back of th » radial eutter-
holders.

I have described all the parts of the ma-
chine, and its operation will be now detalled
as in the case of finishing a steam-valve such
as [ haveshown in position in the second form
of the holders. IPower is applied to the driv-
ing-shaft and to the various spindles for the
horizontalandradial cutters. Acastingissup-
posed tobe placed inthe front holderupon the
disk, and by means of the operating mechan-
ism therefor the disk is advanced, so that the
casting is brought in line with the first sets of
cutters, which are advanced by means of the
reciprocating shaft 20, as before desecribed,
and which, I will say, furnish the front faces
of the article. While this piece 1s being op-
erated upon by the first set of cutters a sec-
ond one is placed in the sueceeding holder,

and when the disk is advanced another step

the first casting is brought to the second set
of cutters, which, for instance, finish a por-
tion of the ends, and the second pilece 1s
brought to the first set. While the cutters
are W orking simultaueouﬁlv upon these two
hold el, when the disk revolves another Step
so that the first piece reaches to the third set
of cutters, the second to the second set, and
the third to the first set. Let it be supposed
that the third set of cutters screw-thread the
article. The work thus progresses step by
step until the casting first placed in the ma-
chine has made one entire revolution with
the disk and been operated upon by all the
required cutters — horizontal and radial —
when it isremoved from the machine withits
several parts entirely finished, it being of
course understood that the radial ¢utters op-
erate on the upper portion of the article pre-
cisely in the same way that the horizontal
cutters operate on the ends of the article.
In this way it will be clearly seen that dur-
ing each pause of the disk in its revolution
and while the various cutters are in operation
one casting is turned out therefrom entirely
finished, quite irrespective of the number of
operations required to be performed on each
and at a uniform rate of speed of the ma-
chine. 1t will also be seen that no time 1s
lost in the working of the machine by feed-

At Ving it with the castings, as this 1sdone while
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the various cutters are performing their work. |

Upon some of the varions pieces of steam-
valves, while the operations required are sub-
stantially the same, it becomes necessary to
pass them twice around the disk before they

can be wholly finished, since they cannot be

held in such manner as willallow the cutters
to work on each end of the same at the same
time—such, for instance, as the flanged nut 84.

This is accomplished by using the first set of

- holders described and by placing the cutter-

20

20

35

carriers in positions alternate to each otheron
thetwodrums. The work is now placed within
thesplitchuck ononesideof the holderand the
disk advanced one step, bringing the work in
line with the first set of cutters, when the first
operation is performed. While this is being
doneanother pieceis placed in the correspond-
ing chuck of the succeeding holder and the
disk advanced another step 1n the manner de-
seribed, and soon until the casting first placed
In the machine has made one entire revolu-
tion with the disk, being operated on at one
end only and by the cutters of one drum. It
18 now removed and placed upon the other
side of the holder with its unfinished end

‘pointing in the opposite direction, when it is

brought in contact with the cutters on the
other drum,rough castings only being fed at
the same time to the first side. Now as the
disk advances it will be seen that each eylin-
drical portion of the holders contains an ar-
ticle and that one end of the same will be pre-
sented to one set of cutters on one drum and
the other end in the same holder in its other
cylindrieal portion, but at the other side will
be presented to the alternate cutters on the
otherdrum. Thusafterthe articles are passed

~around a second time and been subjected to
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the action of the alternate cutters they leave
the machine entirely finished. It maynow be
observed that after the machine is put in mo-
tion and this work is being turned out there-
from I am enabled to produce from the ma-
chine a finished casting in the same space of
time thatis required to complete a single op-
eration upon any one of its parts as in the
first case. N - o -
In work of the variety just named wherein
but one end at atime can beoperated upon an
arrangement such as I have adopted upon one
drum is necessary, which has upon its surface
double the number of grooves that are made
upon the other, so that the cutters can be
brought to face opposite to each other in fin-

1shing articles of the first elass and in alter-

nation in finishing those of the second class.
It will be evident that my machine admits

of numerous modifications without-departing

from the leading idea in its invention.
- As an outgrowth of my invention a new

and improved method of manufacturing me-

tallic goods is proposed which consists, broad-
ly, in operating successively upon a number
of like articles of manufacturein one machine
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pletely-finished article or piece is taken from
the machine after each successive operation
18 performed, and this will be embraced in my
claims. | |

Having now desecribed my invention and
1ts mode of operation, what I desire to secure
by Letters Patent is— | -

1. In a metal-finishing machine, the combi-
nation, with a revolving article-holder, of &
series of reciprocating cutters on each side
thereof, said cutters being set in alternation
with each other, whereby the cutters on one

- side are adapied to perform a series of opera-
tions on one side of the articles and the cut-
terson the other side are adapted tosimulta-
‘neously perform a series of operationson the

other side of the articles. _
2. In a metal-finishing machine, the combi-

- nation of a pair of drums, a holder carrying

the articles to be finished and rotatively
mounted between the drums, a series of cut-
ters mounted on the periphery of each drum,
and a series of radial cutters mounted on a
frame attached to one drum, substantially as
set forth., | |

8. In a metal-finishing machine, the combi-
nation of a pair of drums, a holder for carry-
ing the articles of manufacture rotatively
mounted between said drums, with adjustable
bearings in each, and a series of cutters
mounted around the peripheryof each drum,
substantially as set forth. |

4. In a metal-finishing machine, the combi-

nation of a pair of drums grooved on their pe-
ripheries, aseriesof cutters removably mount-
ed in said grooves, and a rotatine holder for
carrying the articles of manufacture mounted
between the drums, substantially as set forth.

5. In a metal-finishing machine, the combi-
nation of apairof drumsgrooved on their pe-
ripheries, one being provided with double the
number of grooves of the other for the pur-
pose mentioned, a series of cutters adaptedto
be removably mounted in said grooves, and a
rotafing holder for carrying the articles of
manufacture mounted between the drums,

substantially as set forth. |

6. In a metal-finishing machine, the combi-
nation of a pair of drums, a rotating holder
for carrying the articles of manufacture
mounted between said drums, a series of cut-

ters mounted upon the peripheries of said

drums, and ashatt passing through the drums
and the hub of the holder, and mechanism
connected with the shaft for advancing cut-
ters toward the holder, for the purposes set
forth. '

7. In a metal-finishing machine, the combi-
nation of a pair of drums, a rotating holder
for carrying the articles to be finished and
mounted between the drums, a series of cut-
ters mounted around the periphery of each
drum, and a shaft passing through both of
the drums and the hub of the holder and pro-
vided with inclined pieces thereon for oper-
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at the same time, by meansof which onecom- | ating the cutters,and mechanism operated in
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conjunction with said inclined pieces, sub-

stantially as set forth. |

S. In a metal-finishing machine, the combi-
nation of a pair of drums, a rotating holder
for carrying the articles to be finished mount-
ed between the drums, a series of cutters
mounted on the periphery of each drum, a

reciprocating shaft passing through the drum

and the hub of the holder and provided with
inclined pieces thereon, angle-levers engag-
ing with said inclined pieces connected to
the cutter-shafts for advanecing the cutters to-

-ward the holder, and a spring for each cutter

for retracting the same, substantially as set
forth, | -
- 9.-1n ametal-finishing machine, the combi-

‘nation of a pair of drums, a rotating holder

for carrying the articles to be finished mount-
ed between the drums, a series of cutters
mounted on each drum, a reciprocating shaft
passing through the drums and the hub of
the holder and carrying inclined pieces, an-
ole-levers connecting the cutter-shafts with

their respective inclined pieces for operating

the cutters, and adjusting mechanism on each
lever for adjusting the path of movement of
each cutter, substantially as set forth.

10. In a metal-finishing machine, the comDbi-
nation of a pair of drums, a rotating holder
for carrying the articles to be finished mount-
ed between the drums, a reciprocating shaft
passing through the drums and the hub of
the holder carrying inclined pieces, a separate
ring mounted in the rear of each drum, and a
number of angle-levers on said ring and en-
caging with the reciprocating inclines and
connecting” with the cutter-shafts, substan-
tially as set forth. |

11. In a metal-finishing machine, the combi-
nation of a pair ¢f drums, a rotating holder
for carrying the articles to be finished mount-
ed between the drums, a series of cutters
mounted on the peripheries of the drums, a re-
ciproeating shaft passing through the drums
and the hub of the holder, a number of vari-

‘able ineclined pileces removably secured to

said shaft for the purpose mentioned, and a
number of angle-levers connecting the cutter-
shaft with saidinclines, all adapted to operate
as set forth..

12. In ametal-finishing machine, the combi-
nation of a base, a pair of drums mounted
thereon, a rotating holder for carrying the
articles to be finished mounted between said
drums, a series of cutters removably mounted
on-the periphery of each drum, a reciprocat-
ing shaft passing through the drums and the
hub of the holder for actuating sald cutters,

“inelined pieces secured to said shaft, levers

6o

engaging with said inclined pieces,and a lever
pivoted upon the end of said -reciprocating
shaft and engaging with a cam, whereby said
shaft is reciprocated, substantially as set
forth. |

13. In a metal-finishing machine, the combi-

said base, a rotating holder rotating between
sald drums,a seriesof cutters secured to the pe-
ripheries of said drums, a reciprocating shaft
passing through each drum and the hub of
the holder and having inclined pieces, and
the angle-leversengaging with said pieces and
connected with the cutters, a radial support
secured toone drum and ecarrying reciprocat-
ing cutters, and mechanism for actuating said
radial cutters, substantially as set forth.

14. In a metal-finishing machine, the com-
bination of a base, a pair of drums mounted
on the base,a rotating holder for carrying the
articles to be finished rotating between the
drums, a series of cutters secured to the pe-
riphery of each drum and mechanism for

actuating the cutters, a series of radial spin-

dles mounted on a frame attached to the sup-
porting-edge of one drum, sliding pieces in
sald support carrying curved inclined pieces
which work indirectly against the spindle,
and connecting mechanism for actuating said
sliding piece and the radial cutters, substan-
tially as set forth. -

19. In a metal-finishing machine, the com-
bination of & pair of drums, a sliding sleeve
in each drum, a rotating holder carrying the
articles to be finished between said sleeves,
and a series of cutterssecured to each drum,
substantially as set forth. | |

16. In a metal-finishing machine, the com-
bination of a pair of drums, each provided
with circumferential T-shaped grooves there-
in,a number of retaining-bolts engaging with
sald grooves and holding the carriers for the
cutter-spindles in place on said drums, and
a rotating holder for carrying the articles to
be finished mounted between said drums, sub-
stantially as set forth.

17. In a metal-finishing machine, the com-
bination of a pair of drums having cutters
mounted on their peripheries, a rotating
holder for carrying the articles to be finished
mounted between said drums, a pawl for pre-
venting the movement of said disk in one di-
rection, another pawl for preventing the re-
verse movement of the disk, and mechanism
forrotating the disk, substantially asset forth.

18. In a metal-finishing machine, the com-
bination of a pair of drums, each having a se-
ries of cutters mounted on their peripheries,
a rotating holder for carrying the articles to
be finished rotating between said drums, a
series of pins on one side of said holder with
which a pawl engages, and a number of in-
dices on the other side of said holder with
which another pawl engages, for the purposes
all set forth.

19. In a metal-finishing machine, the com-
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bination of a pailr of drums, each having ase-

ries of cutters mounted on its periphery, a
rotating holder for carrying the articles to be
finished rotating between said drums, a num-
ber of pins on one side of said holder with
which a pawlengages,a number of indices on

nation of a base, a pair of drums mounted on l the other side of said holder with which an-
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other pawl engages, a ratchet-wheel attached | the machine for actuatmﬂ said clamp, sub
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substantially as set forth. |

- 20. In amachine of thecharacter deseribed,
the combination of a rotating holder dda,pted
to carry the articles to be finished and having
a ratchet-wheel secured ther eto, and a fa,ee-
wheel adjacent to said ratchet-wheel and car-
rying a pawl engaging with said ratchet-

~wheel, whereby said holder is rotated, asand

for the purposes set forth.
21. In amachine of the character descl 1bed,
a rotating holder carrying the articles to be
finished, having indices with which a pawl en-
gages, & ratchet-wheel secured to said holder,
a face-wheel rotating adjacent tosaid ratchet-
wheel and carrying a pawl engaging with said
ratchet-wheel, and a cam portion secured to
sald face-wheel for actuating the pawl which
engages Wlth I:he indices, Substantlally as set

f01 th

. In a machme for finishing metal goods,
a rotatmu‘ article - holder, with a cla,mp for
grasping sald holder and ﬁlmly retaining the
same while the articles are being opemted
upon in said holder, for the purposes set forth.
23. Ina machine of the character described,
a rotating article-holder carrying the articles
to be finished, having indices set in one face
of said holder, and a pawlengaging with said
indices, for the purposes set f01th In ¢combi-
nation with a clamp for grasping s:;ud holder
and preventing it from moving while the arti-

cles in the same are being opemted upon, for
the purposes set forth.

24. In amachine of the character described,

two drums, each having a series of cutters
lemovably mounted upon its periphery, a
central rotating article-holder rotating be-
tween said drums, a clamp for grasping said
holder and retaining the same while the cut-

ters are operating upon the articles in said
- holder, and meehanism for

clamp, for the purposes set. forth.

26. In a metal-finishing machine, the com-

bination of a pair of dlllll’l%, each having a

number of cutters mounted on its peuphmy’ .
~a holder for carrying the articles to be

]’]_..
ished rotating between said drums, a number

of pins on one side of said disk with which a

pawl engages, a number of indices on the
other side of said disk with which another

- pawl engages, mechanism for rotating the

n
L
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disk, and a clamp for clamping the rim of the
dlsk substantially as set forth.

26 In a metal-finishing machine, the com-
bination of a pair of dxums each having a

- number of cutters mounted on its periphery,

a disk for carrying the articles to be finished
rotating between Sdld drums, a number of
pins on one side of said disk with which a
pawl engages, a number of indices on the

~other side of said disk with which another

pawl engages, a clamp for clamping the rim

of the disk, and a cam working in the base of |

operating said
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stantially as set forth.

27. In a metal-finishing machine, the com-
bination of a rotating disk for carrying the
articles to be finishéd, a series of radial spin-
dles mounted avound the periphery of
disk, a collar at the outer end of each spindle

| in which a connecting-piece engages, a recip-
rocating rod attached to said connecting-

piece, and sliding inelines for actuating said
reciprocating rod, substantially as set forth.

28. In a metal- ﬁmshmﬂ' machine, the com-
bination, with a rotating disk and a numb_er of
cutters working adj aeent thereto, of aremov-
able holder secured to the periphery of said
disk and provided with slides carrying re-
movable pieces for grasping the articles to be
finished, substantially as set forth.

- 29, In a metal-finishing machine, the com-

bination, with a rotating disk and a set of
cutters working adjacent thereto,of a remov-

-able article-holder secured to the periphery

of the disk and provided with slides to which
removable pieces are attached for grasping

the article, and means, substantially as de-
scribed, wheleby the shdes are Ope]:'a,ted sub-

stantlally as set forth.

- 80. A removable. holder p10v1ded with
slides to which a number of pleces are at-
tached, a lever mounted on an eccentric-bolt
and connecting each slide with a crank-sur-
face of the shaft within the holder, and means

~for revolving said shaft, substantially as set

forth. | |
31. In a metal-finishing machine, a squar-
ing-head removably attached to a spindle,

sald
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sald squaring-head consisting of cutters

mounted on individual shafts setin the same

straight line, means for adjusting the cutters

endwise, and a shaft passing through the spin-

dle and coacting with the cutter-shafts to actu-

ate said shafts, substantially as set forth.
32. In a metal-finishing machine, the com-

bination, with a rotating disk for carrying the

article to be finished, of a number of squar-
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1ng cutter-heads adjacent thereto, each sup-

plied with tworotary cutters mounted parallel
to each other, with the axes of said cutters

parallel to the face of the holder, for the pur-

pose of squaring the opposite mdes of the ar-
ticles to be finished.

83. In a metal-finishing machine, the com-
bination, with a 1013&1:1119" disk for carrving
the art,mlecs to be ﬁmcshed of & number of
squaring-heads, each secured to a slide and
supplied with two removable cutters revolved

by a shaft within the slide, for the purposes
set forth.

o4. In a metal- ﬁmqhmﬂ machme the com-
bination, with a rotatmn* disk for carrying

the a,ltmle% to Dbe ﬁmshed of a number of

| squaring cutter-heads ad;]acent thereto and

each head carrying adjustablerotary cutters,
and means, substantially as described, for ad-
jasting the cutters.

35. In a metal finishing machme, the com-
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bination, with a rotating disk for carrying| . Intestimony whereof I affix mysignaturein
the articles to be finished, of a number of | presence of two witnesses. o
squaring cutter-heads adjacent thereto and | |

each head removably secured to a spindle, a CITARLES S. MOSELEY.
z rotating shaft within the spindle carrying a - | |

bevel gear-wheel, smaller gear-wheels engag- Withesses:

ing with said bevel gear-wheel and rotating MONROE M. CADY,

the cutters, substantially as described. | GEORGE (CRANE.
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