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“Be it knw n that I, SAMUEL K W’HITF of

o “"'*."-_“;Ghlcau*o in the count} of Cook and State of
TN .;.-I]lmms, lmve invented certain new and useful
~. 5 Improvements in Geometric Lathes; and I do
:-.i_'ﬁhereby declare that the followmo is-
. clear, and exact deseription ther eot refez.enceﬁ
©o#o o being had to the ¢ accompanying dmwmws and
. to the letters of reference marked theleon
2 -'Whleh form a part of this specification. .
- This invention relates to geometric ]a;thes:
._;'Iof that e]ass in which a series of blanks are
. Usupported and suecesswely carried into en- -
. gagement with the cutters, and in which the
.15 desired form is given to the article turned by
© o pattern-cams, Whl(‘h control the space between
.. thecutter and blank axes,
~o Y movable t{‘m ar d and fl 0111 eaeh othel fCl thls-
'.'?purDO% e
20
Lo ing my mventlon thl ee - 011tter arbors are em-
-"]'}loved ‘each: one ‘movable 1ndependeutlv of
“the: othels and each’ hayving “its- several ends
_1ndependent]y movable with reference to the
.25 path through which the blanks are carried.
oo By means of a series of separate cutter-arbors
-0+ the blank may De first turned in the rough to |
.. proximate the size or form, or both, of the |
- article to. be ploduced ‘md the suceeedm@ -
.30 catter or cut‘rels may give to said article its-
S final form.
e ;the roughmg cutter, one may be used to give
G aceertain form to one ‘portion of the article

full

made relatwe]

In'the" nnehme helem qhown as. embodv

“"When two or more Cllttelf:: follow

- 'bemg tar ned and mothel may give a differ-

o gs

ent form to .Lmother portion of s'ud article.
. Such is the :;wlangement and mtentlon in the |

i f'machme as herein illustrated.

Itis a feature of : my impr oved maéhme that

the blanks are mounted so as to be brought

40

into stfttlonaw position 0131:}031te. the eutters

so that all three eutters, or any number of
SRR cutters that may be emplowd shall be simul-

taneously 'Lt wmk 1113011 the corresp{mdmg
.« number of blanks; and it is also a. feature of |

the nnehme that whlle smd blanks are thus.

. locally stationary and being operated upon by

The pattern- -canis are applied to the- blank-
j'ji:‘;';fff'ff“l-'.?-j'i_g--"'a_:f-._-spmdles and, as here shown, ‘operate to con-

trol the 1ehtwe bodlly movement of the cut- |

'f-.iters by engagement with  circular disks or

plfl,tes apphed to the cuttel ‘trbors 01 f(} the

uous Gham

improvements.

| rect line z z of Fig.

_- two side pleees
erative parts are Sllpp()lted said. 31de pleces
'=be1nﬂ connected by cross-braces a. |

' B bearmns of S‘lld ar bms, zmd in or der that tht-:-,

cuttels may produce a blank of the same sha,pe
or conformation as the pattern- -cams, said cir-

fall mdependeutly of each other;

drwen

‘plates: so: con-
nected are linked w ith others of similar con-
‘struetion, to form pmctlmll} ,a broad, contin-
S“ud ‘chain is - arr anﬂ*ed upon,
sprocket- Wheels ab 0pp081te ends- ot the -ma- =
chine, and is suitably supported- and gulded e
in its. movement beneath -the-cutters-and be- =
y | tween said wheels, whereby when the -cutters
areat work the blanks are held perfectly sta-
| tionary. The cutter-arbors are movably sup-
ported in uprights attached to the frame, pro-
vided with slots in theirupper ends,in which
the be&rmn -boxes of said arbors: mzw' rise and
and. in:the -
‘same uprightsare mountedstamonary5p11:1dles-'_"
~constructed to engage with the spindlesinthe ~
traveling blank- holdels -and provided-with - .
sprockets or pmmm by whleh they may be‘._ I
- 80 .
In the aceompanymo dr mwnws Flﬂ are 1 15

55
cular disks or plates are made of pr actically .
| the same radius as the cutters on the arborto =~ -
| which said plates are applied. Thetraveling -
blank-supports consist,: as here shown, of a
| series of plates, which c&rly the spindle- bea,r- :
| ings, which plates are rigidly connected-in
1 pairs by eross-bars, and the

a side elevation of a machine contammg my .

6 Shows a

“The main fmme of the machine conmsts of
, upon which the several op-

of the side pieces, A.

- Upon each of the shfmfts B are two sproek
et -wheels, B/, around which are placed two
chain belts or carriers, C, consisting of a se-
ries of plates, ¢, and connectmg lmks C%. The

Fig. 2 is-a eentral -vertical =
section transverse to the a*zes of the 1otat1ng P
parts, or through z » of Fig. 3. Fig. 3isa ver- 8
| tical section in the ver thcLl plmes of the indi-
2. Fig.4is a verticalsee- =~ .
tion through y 4ol B I‘w 3, 1001{1110 to the right.

Fig. 5is a plan of the bla,nlx. G&ILVII‘I'T plates |
| with blank-spindles attached. - Fig.
;preferred construction of certain parts.

platf‘*s O’ are shown as bemn‘ cuwed on thenr N

90: |

| 95   .
B are twe shafts, arranged tmnsversely at |
j;_elther end of the: machme and having bear- -

L N {ings in their ends in boxes placed on ‘d}he ends-.;'
oo said cutters they are rotated upon their axes. |



IO

under sides to correspond with the curvature
of the sprocket-wheels B, and have standards
C? upon their outer surface, in which are jour-
naled short spindles D, for supporting the
blanks, said spindles bem
line with each other at tne opposite ends of
the machine. The plates ¢, which are oppo-
site each other in the two ch‘mins, are rigidly
connected by cross-bars ¢, preferably made
integral with the said phtes whereby the said
spindles are kept in perfect alignment. The

- spindles D are for the purpose of supporting

I5

20

25

30

and rotating the blanks, and are provided up-

~on their inner ends with devices for support-

ing said blanks between them, as will be hel e-
ma,fter described.

Upon the inner faces of the side I ames, A,
between the wheels B', and on a level with the
upper surfaces ofsaid wheels, are placed guide-
plates A'—one upon either side of the ma-
chine—which act as supports for the plates C,
and upon which thej;r travel in passing from one
wheel to the other in the operation of the ma-
chine. Aninwardly-projecting flange, A% is
attached to the top of the guides A" md ar-

ranged longitudinally thereof Whldl flange

e*{tend% over lateral pm]ectwns ¢’ on the out-
side of the plates €', whereby said plates are
held down to the said onide-plates and any
tilting or lateral motion in the standards C’
prevented The guides A’ preferably consist,

- asshown, of inwardly-projecting flanges, form-

35

ing part of the frame-pleces A.

| Upon the frame-pieces A, at either side of
the machine, are placed three oppositely-ar-
ranged standards, A°, which afford bearings

for short shafts or spmdles I, by which the-

spindles D are driven, and w hich are also con-

'. structed to afford 1)1‘01361" support for three ro-

40

45

50

tating cutter-arbors, F, G, and H, arranged
vertlcally above the slnndles I&. The shafts
E are arranged upon the same level as the
spindles D, and ave placed at the same dis-
tance a,part so that three of the spindles D
may be placed in engagement with the shafts
I at the same time.
splndles D are connected, so as to transmit
motion for rotating the b]fml«;%, by means of
clutches D', Fig. 3, 3, said clutches consisting of
disks ¢ and d, atmehed respectively, to the
adjacent ends of the Spmdles D and I the
disk d being provided with a horizontal groove,
d', in 1ts tace, and the dlskewwhacoxrespond

) 11:10' pro;ectmn ¢, so that when the spindies

53

OU

D are moved forward in order to carry the

blanks from one cutter-arbor to the next the

said clutches will be disengaged and engaged
automatically. Motion 18 given to the spin-

‘dles E on both sides of the mfwhme by means

of chain-belts I, which pass over sprockeb*

wheels E, plaeed on the outer ends of the spin-

dles E, and sprocket-wheels I’, placed on the
ends- of a centrally-arra anged: drlwnn -shaft, I?,
which is journaled onthe frame- pleces A. The
said driving-shaft has upon it a driving-pul-
ley, J, connected to said shaft by a cluteh

mechanism, as will be herem%fte]: descrlbed, h

placed axially In

Said shait& It and the ;

2GR.458

| for giving an intermittent rotation to the said

Shaﬂj rmd the spindles E. 'The cutter-aroors

F, G, and T are journaled at each end in boxes
L, mmnwed to slide in vertical recesses or
orooves ¢ in the upper part of the standards
A“‘ and said arbors are each provided with a
series of cutting-knives, ¥ G’ H', of any de-

sired or preferred eons‘[ruotlon
Upon each of the spindles D, at both sides

of the machine, are two dl%lis D? D? and a
pattern-cam, DY, which are wrmnwed to en-
oage COIT esl)ondmoly placed collars PG H

on the cutter-arbors.

In the machine illustrated the cutter-arbor
T is for the purpose of roughing the blank or
reduacing 1t to the appropnate size of the fin-
ished th](, The cutter-arbor G is for the
purpose of finishing a molded portionat either
end of the blank, and the arbor H is for pro-
ducing a polygonal or irregular ﬁgm‘e on the
central portion thereof. The disks D*and D7,
which engage the collars F? and (*, are, as
shown, GII‘CHI’IL in form, and serve as oag es 0

the cuttels in turning or roughing an artlcle |

that is circular in cross- SGthOll The cam D¢,
which operates upon the collar H’, is shaped
to correspond with the form of the article to
be turned, and, by acting upon the collar H*
as the qpmdles D and the blank are rotated,
moves the cutter-arbor, so as to cause the eut-
ters.to work toa figure corresponding 1n Cross-
section with the Shr:mpe of said cam.. |
It has been found in machines of this class
as heretofore constructed that when a pattern-
cam of the character described is caused to act
directly upon a frame carrying the cutter-ar-
bor the cutters do not receive the precise mo-
tion necessary to reproduce the form of the
cam in the article being turned,the reason be-
ing that although the movement of a point on
the sald frame would develop a figure similar
tothe cam,yet the curvature of tho rotary cut-
ters causes a variation inthe form of the arti-
cle cut thereby. In order to eliminate this

7C
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cause of inaccuracy in the use of the pa;tternﬂ :

cam, the collar H?* upon the cutter-arbor is
mdde of the same diameter as the path of the
cutters, so that the cutting-edges of the knives
are mm"ed to precisely the same’ extent that
the collar H?is moved by the cam, and will
follow the outline of a figure Slmllar to said
cam as the blank is rotated.

- Instead of placing the collar H* upon the
cutter arbor, said collar may be placed upon
a movable frame or bed which supports such
arbor; or, instead of using a rotating collar at
all, the cam may bear “w*a;mst a curved surface
upon the frame of the same radius as the cut-
ters, with the same result. The blanks are

held to the spindlesD by the ordinary means,

one of said spindles being provided w ith a rod,
d*,which slides in an apertme in sald Spmdle
and which is forced forward so as to engage
the end of the blank by means of an eccentric,
d*. In order to save space, the standards C?,
which are used to su pport the spindleto Whlch
saidslidingrodisapplied,aredivided,as Shown

115

120

125

130




s

Lol

B SRR _
. . :| I - 1. CETS ||" :- o I T 1. - .
L 3
] Ill N II , - -:. .In..l.: .II II.-. . e
P " o

o '-_.111 Fw 3 to form two bearmgs, c“ 'c, and the ]
el eccentrlc mentioned is placed between them.
SR Although inthemachine described,clutches.
-are employed for oonneetmﬂ* the spmdles Dand
"5 Eat both sides of the machme 1t 18 not essen-
“ooo0 o tial that the blanks should be driven at both
S ---;_“_'f__'-ends a;nd the clutches shown at one end of the
SIS NI blank may be chspensed with. ' In such case,

- . however, in order to give the proper recipro-
cating movement to both ends of the cutter-
..o arbor H and to gage the work in the case of
... the other arbors, I and G, the pattern-cams
o and collars here shown upon the spindles D |
S0 may be plaeed on the spindles E, retained for
A this purpose, and rotated smmltaneemly with
oo the cams at the oOpposite side of the- machine
- by the chain I, also retained.
. object of drwmg the blank from one end only
S would be to enable a movable or sliding tail-
o zn bloek to be used ‘whereby considerable differ-
ioni 0 encestin the 1engths of the blanks would be
. providedfor. .
... obviously take the place of the corresponding
. fixed standards, C and would be contrived to
This preferable con-
S e struction of the. maehme with. 1e5pect to the
¢ - . location of the camsand their opposing ¢ collars |
“rn oo is shown-in Fig. 6, in which said cams are
S f!---;placed upon the Splndles E, exterior: to the
i 'iraméﬁuprlﬂhts A’ and the COlldlS are pldced--
A7 - incsuch manneras to rotate upon the beari ng- |
';.:;__.;5:;-1_1.._::;,;:j,_;;__..,55'_'_:."5'1?_{g.l'boxes of the cutter-arbor.
. ... of the cams only onesetof a given shape need
S e construebed for-each of the bpmclles, or
. 35 three sets in all, while if placed as shown in’
R N (5 {3 _3 a’'set is requu_ ed for each smndle D, or
... as many sets as the number of blanks the: H’ld;- :
.. chine is constructed to simultaneously

‘Said movable tail-blocks would

ran on the CrOSS:- baxs ¢

'-:if‘.;.;--f_;:_Placmﬂ' the collar H* upon the beart ing-box of

40

the cutter-arbor, instead of upon the arbor it-
- self, has also an &dmnt%ge, for when upon the
ar b01 the I‘Ebpld. movement of the latter tends
. to carry the collar also ata higher speed than
" that of the cams, and to thewby produce a |
5. sliding: movemenb of the collar on- the cams,
- and. correspondmg wear and friction.
placed on the bearing-box, on the other hand,
~said collars will rota,te only as carried by con
“tact with the cams, and the friction above re-
ferred to will be avmded

It preferred, a seg-

mental non-rotating plate may be apphed 1o
0 the bearing box of the cutter-ar bor in place of

. arotating disk, B.

Ina ma(,hme ha:vmﬂ mdepeudently nmva

: ';_:ble bemmgs for: each end of the cutter-arbor .

. 7" H, as shown, and having cams for controlling’

e bothe ends. ot smd cutter-arbor in relation to._ri
. the blank, it is obkusly practicable to make |
s an artmle of tapered form by simply varying |
the sizes of the. cams at the. opposite ends ot
j}the blank. - Another: mdvantawe of such con-
-struction i 1S that by p‘u‘tmlly mtatm the cam |
Lo atonecend oi ‘the blank in relation to that at
o0 0w the other end before securing them to the
;'_;-Splndles an artlcle hamng the same. cross-sec-
Q;;ng- --;ﬁtlon as the cams, but; with spiral faces, ‘may be.

‘The prineipal

By this 10(3&1)10[1 |

hold. |

When' '

rlety in the f01m of &rblcles pl Oduced by Va,ry

dles. The blank may thus be reduced by the
‘roughing-cutters to the approximate shape of
| the tapered or other irregular figure formed -

ing a portion of the article may be adjusted
at-each end as desu ed,
or smaller circle.

placed upon either of the blanl{ -spindles, as

| desired, so that an article’ may be formed 01 S
] any. desn'ed shape in its different portions.

‘Any number of cutter-arbors may be placed
| npon the machine in the manner shown, and
a great variety of different ornamental torms- '

_movemenb of the several arbors.

to their work and the collars on the several
cutter-arbors in contact with the disks: and -

~of the arborsis not &,uﬁleleut for the purpose,
per ends of the standards A®, which are con-

‘structed to act upon the bealmo boxes I of
said arbors and press them consta,ntly

-ends of the boxes 1.

“ward Pressure. ot the cuttel -ar bors m&y be
eﬂ‘ulated R

| Ior accomphshmﬂ* the same purpose.

i In order to prevent the spindles D from be— '
| ing turned -’Lc,udenmlly during the’ time that =~
'the clutches D’ are out of enga,n*ement soasto - -
prevent the projections ¢ from entering the - -
grooves d in the disks d when they come to-
;gebhel springs d* may be placed on the plates .

ing the shape, size, and relative position of
| the cams at the OppOSIte ends of the blank.
The cutter-arbors F and G wmay also be moved
at each end mcl(,pendentlv as deseribed, in -
connection with the arbor H, by using ]arger o
or smaller disks D%~D? upou the blank: ‘Spin-

may be made upon the same article by multi- - SR
plying the pattern-cams which control the L

- For the purpose of keeping the eﬁttels down" ' .'

cams on the blank-shatts, in case the wewht

o

75 2%

Dby the pattern-cams acting on the finishing- =~
.cuttels, or the inter medlate cutters for fimsh-z.-;
so as to cut alarger = -
Itis 111&1111@% th‘élbt the disks -
D? D* may be replaced by pattern-cams, and -

that cams or disks of any size or shape may be

0

L have pivoted weighted levers M to the up-

IOO

down- -
‘ward, while at the same time allowing themto

yleld when the arbors are moved, Thelevers -
M are preferably provided w113h forked. ends |
m, which are pivoted atm’ upon either side
_ot said standards and rest upon theé pr ojecting . -
Sliding weights M’ are =~
placed upon the levers M, whereby the down-

05

110 -

Inste.:mcl of the wewhted levers descrlbed
'Spruws or other smtable means may be useclj._...-_-__’.g":'.'f::;'

-1 ¢ {:L]ld arranged to press upon the periphery
of the disks d, as shown in Fig. 1, said disks -

having a, ﬂattened face upon oue side’ so ar- B

position for the engagementof the clutches by

“portion:

from which said spindles .are driven.’

" produced Such stru.ct ure admlts of gleat va-_ i whﬂe, bemﬂ* opemted up on by eaeh seb of cut

placed upon each end of the driving- Shatt I

“The -
‘blanks are preferably rotated but once 1113,7*' .

‘ranged that the spindles will be held in proper. - ' f-i:?:;
125
| the action of the &apunrr upon said ﬂcmttened_f -

't For the pmpose of giving a 51multaneous:'! N
movement to the seveml Sj_)llldleb I at each'.'_'.._ =
| side of the machine, a sprocket-wheel, 1’, is




ter-knives, and the spindles E are neeessamly | suitable device being provided to make the

brought to rest after each rotation, so thatthe
blanks may be advanced to the next cutters.
In -order to accomplish this intermittent rota-
5 tion of the spindles K, and to cause the said
spindles to stop at exactly the same pomt after
each rotation, that the projection ¢ and the
agrooves d wﬂl be in a position toautomatically
engage each other, I make the Joose driving-
ﬂpulley J fast to said shafs temporarily by
means of aclutch mechanism adapted to place
the shaft in engagement with the pulleyat any
moment demred and to thereby arrest the
movement ot the shaft automatically after 1t
has made one completerotation. Such clutch
mechanism may be made in any one of a num-
ber of well-known ways; but as a preferable
form of such clutch, and as shown in the draw-
| ings, 1t 18 constr acted as follows: The arms 4
20 and ¢ are pivoted to a sliding collar, 4%, upon
the shaft I*, said collar being pr evented from
rotating on the shaft by means of a feather
theteon as shown. The ends of the arms
and 7’ are adapted to bear against an annular

IO

15

25 friction-surface formed on the inner surface of ;

~ the clrwmg -pulley, and the opposite end of

“the arm i 1s extended beyond the pivotal |

~ point, and forms an arm,?’, which bearsagainst
a stationary collar, K, attached to the frame
of the machine. In the upper portion of the
collar K is formed a notch, k, adapted to re-
ceive the end of the arm 7°. The parts are so
arranged that when the arm ¢ rests aga,mst
the face of the collar K the arms ¢ and ¢ are
forced against the friction-surface of the pul-

20

35

ley,and the arms are carried around thereby,

and the shaft is rotated with them. Whenthe
arm ¢° reaches the notch £ as it traverses the

disk K, it will enter said notch, the arms will
be released from contact with the pulley J,

40
and.the shaft be stopped. The arms ¢ and ¢
are again caused to grip the pulley by foreing
the end of the arm ¢’ out of the notch £.
is accomplished, as shown in the drawings,by

45

by an arm, I, attached to a rock- shait, L, which

18 pmwded with a hand-lev er, I/, by W hlch it
~may be operated. |
Instead of operating the clutch mechanism
desceribed by means of the hand-lever L., such
clutch may be operated automatically by Sit-
able connections with the chain C, so that at
the moment the blanks are brought into po-
sition opposite the cutters the arm ¢ will be
thrown out of the notch & and the shafts H

50

55

-and D rotated, thus making the operation of

the blank-rotating devices entirely automatic.

The clutch mechanism described 18 not origi-
pal with me, and forms no part of this inven-
tion. .
- For the purpose of rotating the shqfts B s0
-as to accomplish the forward movemenb of the
blank-carrier C, I have shown a hand-wheel,
. B?% upon the end of sald shaft at the feed end
of the machine. Such hand-wheel may mani-
-festly be replaced by a belt- pulley and the |

60

‘blank-carrier driven by power, 1f desired, a |

. —

!

This |
described.
means of a sliding bolt, 4*, which 18 acted upon |

forward movement thereof intermittent. The
blanks are placed in the machine and the fin-
ished article removed therefrom by hand, and
such operation will usually cause no interrup-
tion to the continual operation of the machine,
as the time consumed in finishing each article
will usnally be sufficient for the purpose of

performing it.

In the arrangement of the cutter-arbors sub
stantially in a plzme the use of the chain-car-
rier for the blanks traveling continuously in
one direction is mot strictly essential, since

obviously a reciprocating horizontal bed-
plate carrying the blank-spindles may be em-
ployed in its stead. .

I claim as my. invention—
1. In a geometric lathe, the eombmatlon
with a rotating movable cuttel -arbor and 1ela

tively %tabmnmy blank-spindles, of independ-

ently-movable bearings for the several ends of
the cutter-arbor, and a cam on each blank-spin-
dle for (3011‘01011111D the distance between the
several ends of the cutter-arbor and the ends
of the blank, substantially as described.

In a ﬂeometmc lathe, the combination,
*mbh the _'u:r‘m,tnrD momble cutter-arbor cmd
withthe blank- Spmdle, of a pattern-cam se-
cured to the blank-spindle and a plate opposed

to said eam, mounted on the said arbor, or a

part belongmn thereto, and having a curved
surface for contact with the cam of practically
equal radius with the cutters, substantially as
described. |

70
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3. In a geometric lathe, the combmatlon -

with a movable cutter- ﬂ,lbm a traveling sap-

port provided with spindles for the blank, and

a stationary spindle constmcted to engage the
blank-spindle when the latter is in Worklng

105

position with reference to the cutter-arbor,of .

a disk or cam upon said stationary Spmdle,
arranged to control the distance between the
cutter arbor. "lnd the blank, substantially as

4. In a n‘eometllc l‘tthe, the eombmatlon
with twe or more rotating and mdependently
movable cutter-arbors auanged in. a practi-
cally horizontal plane, of a series of blank-
spindles, a continuous chain-carrier for sup-
porting said blank- spindles, means for cuiding

i said chain-carrier in a plane parallel with that

of the cutter-arbors, means for intermittently
moving said chain-carrier 80 as to present
each one of the blanks in succession to the
said cutter-arbors, and means {or rotatingthe
sald blank- &pmdles when opposite the cutter—
arbors, substantially as deseribed.

5. The combination, with two or more cut-
ter-arbors, and with the series of connected

110

1%
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plates C, for_supporting the blank-spindles.at -

the same distance apart as the cutter-arbors,

of mechanism for moving said plates, station-
ary guides for said plates, and means for ro-
tating the spindles when opposite the cutters,

'Substantlally as described.

6. The combination, with thé cutter arbors
and a chain-carrier for the blank- spindles,-of

130




‘Wheels ]3, gmdes A" 'placed between sald | A’* aud drwmg meehamsm apphed thereto -
. wheels, and means for 1013@1:11:1g the blank-spin-

.. carrier, and statlonqrv guides for said 1)1"11368 a

.f'29il:.45_1 B

dles when 0p13081te the cutters, substantlally

as and for the purposes set forth.

7. In a geometric lathe, the. combmatmn

jI?ﬁi';__f}fo_;.‘-W1th a 10tfbt1nn cutter-arbor and with spin-
Lo oo dles for suPportmg the blanks, of the blank-
o spindle carrier composed of a double series of |
. plates, C, Gplaosltelymmnmdqndumdly(3011
‘nected in pairs, mechanism for moving: the |

%ubstmntn‘lly as described.

15

oo - 8. In a geometric lathe, the combmatmn |
'?fﬁWlbh the slotted standar ds A“ the 11:1depend

] ently«-movaible cutter-arbors mounted therein,
.- andtraveling carrier f01 the blank- sl:)mdles D | ~
01 the spmdle% D mounted 1in the Smndards

_of two witnesses.

Substantmlly as described.

9. The combination, with the standards A, 20
'“Wlth the cutter-arbor journal-boxes mounted

‘movably therein, and with driving-spindles E,

also mounted in said standards, of pattern -

mounted on: the boxes of the cutter-arbor in

cams secured to said spindles, and plates o
25
‘position to engage said cams, substantmlly as o
“described, aud for the purposes set forth.
In testmlon‘gr that I claim the foregomw as -

my invention I affix my qwmtme in presence ?

- '- uAMUEL K W’HITE
W’ltnesses

M. E. DAYTO‘T |
| PETBR J ELLERT .
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