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_:' 40 completed block and to receive a fresh block,

*-fD STATES PATEN T OFFI(JE

WILLIAM D SLOAV OF NDV@ YORK N Y

AUTOMATIG LATI—IE FOR TURNING IRREGULAR FORMS

Spemﬁeatwn of Letters Patent Ne 16 936 dated March 31 1857

To all wimm zt mey concern:

Be it known that T, YVILLIArr D SLOAN |

ef the city, ceuntv, and State of New Yerk
~ have’ mvented certain new and useful Im-

5 provements in Maehmer for Turning Ar-
~ ticles which are of Irregular Form in the
~ Direction of their Length, reference being

had to the: aceompqnymg drewmes 111‘11{1]'10‘
'Part of this specification, in Whlch—-——-—- .

. 15 Tigure 1 is a front e]evatwn of the: m'a-

- ehme with the frame work removed to ex-

~hibit the working parts below the table;
- TNig. 2, a Veltlcal section taken at the line

A, o, of Fig. 1 and looking in the direction

'5  ?1.5 __-Of the arrow; TFig. 3, an elevation of the

left hand end- of the machine; Fig. 4, a
separate elevation of the ﬁmshmo eutter

with the mechanism for operating 1t Fig. 5,

- a 101101t11d11131 section taken at the Ilne B of
9o Fig. 25 and Fig. 6, an enlarged view of the.

- "ﬁnlshmﬁ' eutter in the actual form and s
' '“developed on a flat plane. = - -
T'he same letters 1ndleate l1ke pal te 111 all

o the figures.

o on MV sald mventmn is m‘unl mtended for
o turnmo' the tips for umbrella whalebones,
- butitis appheable to the turning of various

- articles that are of an 1rregular figure in |
- the direction of their length. In my said
30 invention the block to be turned is shifted
 in succession from one to another of a series
- of cutters, each one of which operates upon
© the entlre length to be turned, for the pur-
© . pose of ﬂradually reducing the block to the
- 85 required form; and there are a series of

- mandrels, so thqt a series of blocks are in
- the process of being turned at the same time,
“that is to say, When one mandre] is brought
to the required position to discharge one

‘another mandrel is in the position to present

‘another block to the first r‘mglmg cutter, a
third 1s in the pos1t10n to present 1ts‘

‘block to the second rangling cutter, a

45 fourth is presenting its block to the third

rangling cutter, and a fifth to the finishing
eutter, and so on to any desired number
“more or less, there bemﬁ' elwqys one more
‘mandrel than there are euttels or sets of

-_?:f_ 50 ‘cutters, in the machine. By. thlS means the
- operations are subdivided, and yet one arti- |

cle 1 1s delivered completed and a rough block

L o put in at the end of each one of the serles

--fof operations performed on any one block.

55 In the accompanying drawings a repre—_
SRR D Sents 3! shaft 11101111ted n Sultable bO‘ieS in’

_nmrmted five parellel mandrels e, ¢, ¢, e, ¢

arranged at equal dlstanees apart,. and at
“equal distances from the axis of the shaft a.
‘The mandrels are each provided with a suit-

able pulley f to receive a band ¢ from a

‘band wheel £ on the driving shaft ¢. This ,
| band passes from the band Wheel h ‘LI‘O‘dlld

a guide pulley ¢, thence around the series

other guide pulley % by the 31de ot the one j,

ably constructed to receive and hold the

B two standards b b ef the frame and thlSi. - j'
‘shaft earries, feur plates ermng‘ed In two
pairs ¢, ¢‘and d, d. In the pair ¢, ¢ are

60

65

of pulleys f on the mandrels, around an-

“and then-back to the wheel h. In this way »o
‘this band drives all the mendrels exeept the
one that happens to be in front, which is in =~

the position required for dlseharglno* the
finished article, and to receive a rough block
at which time the mandrel should not turn. vy
The inner end of each mandrel is to be suit-

block to be turned, and in this case, for turn-
ing umbrella tips, it is of a comcel shape to
| receive the block of bone or other material

80
which is previously bored out at one end

with the required conical socket to fit on the

m like the mandrels, and rotated by a band

n from a band Wheel 0 on the drwmg shaft, - S
90

which band passes around guide rollers in

every respect arranged to rotate the spindles,

‘end of the whalebones. In the two- other
plates d, d are mounted a series of spindles
i eorrespondmo*_ in number with, and in
the line of the mandrels above deserlbed o
‘These spindles are provided with pulleys =

85

as the band ¢ retates the mandrels. The o =

spindles are so mounted that they can slide o
longitudinally in the plates, and the outer .- .

end of each, beyond the outer plate, is con-

“nected Wlth a Shdlnﬂ' frame p» by means of
‘an adjustable collar (¢) which ecan be
fshlfted to adapt the distance between the
spindles and mandrels to suit the length of

blocks to be turned, and an adjustable cen-

100

ter screw 7 which bears against the end of

also in a hole in the inner plate, a Spring
being coiled around the rod s to force the

the spindle. Each one of these frames is
_plowded with two guide. rods s and ¢ fitted
to slide in smtable holes in the outer plate, -

“and. the rod s 1s of a suﬂielent lenﬂ'th to shde .105_' o

frame, with its spindle, outward against the -
face of a cam plate v attached to the frame, |
‘and the face of this plate, from the point 1 _
| to21n the direction of the arrow is perfectly -~
-ﬂat to keep the Inner end of the sp1ndles= R

110



against the end of the several blocks and |

>3 ' o 16,936

~ thus .hold them on the mandrel in a true

central position; but from the point 2 to 1,
the face is cut out, cam like, by a gradual

inclination in opposite directions to permit

the tension of the springs u to force back

the frames and their spindles, when each in- |

succession comes to that part of the circuit

~ for the purpose of liberating the block on

10

the corresponding mandrel. “As the blocks

to be turned may vary slightly in length,
the frames do not bear directly against the

face of the cam plate v, but, instead there 1s

~a spring w of suflicient tension interposed,

15

to render each spindle self adjusting to any
slight variation in length. The spring w

~ may bear directly against the face oi the

- cam plate, or each may carry a conical fric-

tion roller to reduce the friction.

20

- "An intermittent rotary motion 1s given to
~ the shaft ¢ with its plates to shift the man-

 drels and corresponding spindles from one

position to another, which 1s done by means
~ of a cogged sector  on a cam shaft v. This
o5 shaft carries a cog wheel z on the opposite
end, which receives motion from a pinion

o/ on a belt wheel that receives motion 1n
turn by a belt 6” from the driving shaft.

- Once in every revolution the cogged sector

_ 30

x engages a cog wheel ¢’ on the shaft ¢ and
turns it to the extent of the distance between

 the centers of any two of the mandrels; and

35

as the sector wheel leaves the wheel ¢’ the
- shaft a, with its appendages is locked to
‘hold the mandrels 1n position until the next
~ shifting operation. And this locking 1s

effected in the following manner, viz: On

- the shaft a there is another plate ¢” with

" recesses ¢’ in its face and near the periphery.

40

‘The number and distance apart of these

- recesses correspond with the mandrels.
‘When any one of these recesses 1s brought
* to the required position, a vertically shding

- 45

bolt  that passes through a mortise in the
table of the frame, enters the recess and
there locks the whole in position until the

~ next shifting operation is required to take

place, at which time the bolt is drawn out.

- This bolt is operated by a lever A’ connected

55

~with the bolt by a jointed rod ¢’, and at the

- required time the lever is depressed by a

55

tappet 7% on the shaft y which keeps the
lever depressed during the shifting motion,
and then liberates it to permit the bolt to be
forced into the next recess by the tension

- of a spring &’. The plate d’ 1s just beyond

the back end of the mandrels, and it is pro-
- vided with screws, one for each mandrel,

60

‘and in line therewith to form central pivots

to take the friction of the mandrels.
- When the machine is used for turning
umbrella tips or other articles which are to

~ beleft with a round or pointed end, the end

~ of the spindles 7 which form the central

_..65

support to hold the blocks on the mandrels,

are to be cup shaped as represented in the
drawing IFig. 5, and as the spindles turn
with the mandrels no friction will be de-
veloped between the spindles and the
blocks; but when the articles to be turned
are not so shaped at the end, the spindles

may be pointed to form centers as in ordi-

nary* lathes, and in such case the spindles
need not be made to rotate. ,
Three rangling cutter wheels d*, e*, f* are
arranged outside of the series of mandrels
in such positions that the three can act
simultaneously on three different blocks.
The three cutter wheels are mounted in the
same manner, and hence the description of
one will suffice for all. The cutter wheel
I prefer to make of two plates with the cut-
ting edges formed on the edge and one side
of the edge of each, so that when the two
are placed face to face and secured on the
end of the arbor ¢’ the edge and the two
faces near the edge will present a series of
cutting edges; but the cutters may be
formed in any other suitable manner. The
arbor ¢’ is fitted to turn in a sleeve 4* on
the lower end of a plate ¢* fitted to slide
radially in ways j* attached to the face of a
seement ring /%t placed outside of the series
of mandrels, and the lower ends of this seg-
ment are formed into horizontal sliding
bars I/, I’ fitted to slide horizontally in ways
m’, m’-in. the table of the frame, and below
the table the sliding bars-are connected by
a plate n’. The object of this connection 1s
to carry the series of rangling cutter wheels
longitudinally over the length of the block
to be turned and back again, that the cutters
may act upon the said blocks along the
Jength-to be turned. The required longi-
tudinal motion is given to this apparatus
by a lever o’ one end of which is connected
by a connecting rod p’ with the plate »’,
and the other end with a sliding rod ¢’
which carries a roller or wrist pin #° that
runs in the groove of a cam s” on a shait
¢" which receives motion by bevel cog wheels
w’, v from the cam shaft y. The form ol
the cam groove s’ is such as represented 1n
IFig. 1 as to cause the ranghng cutters to
traverse back and forth over the length of

the blocks on the mandrels three times for

every complete revolution of the shaft 7

and then hold the cutters in a stationary po-

sition for a sufficient length of time to allow
the series of mandrels, and the blocks which
they carry, to be shifted from one position
to ancther, as before described. The ful-
crum pin of the lever o’ passes through
an elongated hole in the said lever so that
it can be shifted to increase or decrease the
range of motion of the rangling cutters to
sutt the length of blocks to be turned.
Asg the rangling cutters traverse back and
forth over the length of the blocks they are

k

made to rotate at a high velocity by a pul-
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ley w’ on the 0pp051te end of each arbor g

~ each pullev receiving a band 2’ from a band

10

‘o1ven to the blocks..

wheel %’ on the driving shaft. And as the

- said rangling cutters so traverse back and
' forth they are made to approach the axis of
the blocks being turned and recede there-
- from to determme the form to be produced
by a mold or former 2’ the face of which
. presents the- conﬁguratlon required to be
There is one such mold |
for each rangling eutter, and the outer end

of the plate ¢* which carries the arbor of the

o ~ cutter, is formed so as to slide against the
- face of the mold, against which it is made to
R T

. acts on the under part of the sleeve.
~ way the rangling cutter wheels are made to
. reduce the block to a form eorre5p0nd1ng-

bear by the tension of a spring a® which
In this

with the form of the. mold ; but as each cut-
ter wheel traverses back and forth three

~ times over each bloek making six cuts along
- the entire length, (although the number may
~ be 1ncreased or decreased)
that the cutters should be made to approach
the axes of the blocks at the end of each lon- |
. 0‘1‘511(111111 motion, which is effected by ad-
- vancing the molds at the end of eaeh cut.
- To do tlns each meld is fitted to and held
by a screw or key in a socket made in the
inner end of a plate 5> which slides radially
. in suitable ways ¢* attached to another seg-
ment ring @ permanently attached to the
Kach plate 6% 1s pro-
vided with a pin € which projects tfrom 1its
face and passes through a hole in the seg-
- ment ring @* of sufficient size to allow the

table of the frame

~ required extent of motion. This pin fits ac-

| i'zi | :‘_.5.0

G ;
T Z_. . .

~curately in a long slot in a plate f2 attached
~to another segment ring ¢* fitted to slide in
the direction of its curvature in a recess in
~ the face of the outer segment ring d? so that
- when this ring ¢* slldes n elther direction
the slot in the phtes 72 attached thereto will
~slide on the pins ¢* of the
carry the molds, and thus move the molds in
- .or out In preportlon to the inclination of |
- the line of the slots in the plates f* to the
- line of motion of the segment ring 9>

plates 0® that

on’ thelr inner fmees which fi

1 ment and 18 -

‘the blocks.

1t 1s necessary

the cam shaft v. This cam is divided into
‘seven sections, cor respondmdy numbered

‘serles of operations.

To
“vary this inclination of the slots to 1ncrea,sei_
‘or decrease the extent of motion to be given
to the cutters, that they may. be set to cut
“more or less at each operation, the plates 72
are made with a'journal like projection A2
t and turn 111,;
85 corresponding holes in the Segment ring g2,
. and the screws ¢* by which they are secured -

© to the sliding ring pass through elongated
: ~ holes so that the plates can be shifted on
- ~ the ring. And for the purpose of Settlng'
“the molds to turn blocks of greater or less
- diameter, the pins e? of the plates 2 instead
- of belng permanently attached to the plates
-~ have an enlargement fitted to slide in a lon-
“gitudinal elot 72 in the plate 6%, and an ad-
]uetmg SCrew. kz ie tapped in the enlerO’e--‘

the bleek

" arbor.

*‘tted by

or other meens and turmncr 1t the

Sﬂltable ]Ournals te T
turn in the said plete so that by taking =~
- hold of the head of the screw, by a wrench
pln be-
ing held in the slot of the late 72, the plate

b2 Wlth the meld 18 meved 1n or eut which 7'70] :

has the effect to carry the cutters nearer to,
or farther from, the axes of the blocks, and g

‘thus turn them to a greater or less diameter.
As the sliding of the segment ring ¢2 In ..
one. dlreetlon draws out the molds to permit
‘the springs to force the cutters away from

the blocks, and in the other duectmn to -

force the eutters toward. the blocks, 1t 1s nec- '

‘essary, at the end of each eemplete series of
cutting operations, to slide the segment ring =
‘In the direction of the arrow (see Fig. 3) N
‘that the cutters may be carried out to the

farthest reqmred position from the axes of o

The motion in the direction of |
| the arrow is imparted by the weight of the
segment ring (which may be assisted by a
‘spring) the greater part of which is on one.
‘side of a vertlce,l line passing through the
axis of the circle, and the extent of the mo-
‘tion in that dlreetlon 18 governed by a roller
{* on the end of the segment ring coming in

85

contact with the section 1 of a cam mi on

each successive section being at a greater dlS-—

tance from the axis of the shaft, and the po-

) 95

sition of this cam on the shaft is such rela- o

end of each motion of the cutters along the

cam m? comes 1nto action to move the seg-
ment ring ¢? and thereby a,dva,nee the

‘molds; and at the end of the series of trav-
‘ersing motions of the cutters, section 7 of
the cam passes off and allows the roller to.
run onto section 1 and thereby move the seg- . -
‘ment ring in the direction of the arrow to

draw back the molds prepqmtory to a new

tively to theother movements that at the
100
length of the blocks, the next section of the

105

110

The three rangling cutters should be setin

blocks, as each in succession cuts d eeper into

the second cut, ‘md f* the third cut, as the

block 1s shlfted 1N -succession from: the first
to the third. After the block leaves the

'_sueeesemn farther from the axes of the

‘the one d* makes the first cut, ¢* . R

115

third rancrhno* cutter 1t 1s shifted to the

ﬁmshmg or smoothing cutter n2.

It 1s 1n the form of a tube

Tt lies against the upper part of an

thimble and temper screw, but may be

fourth 0511:1011 where it is acted upon by the o

The said 120
ﬁmoothmg cutter n° 1s peculiar in its mode- o
~of operation.
‘either entire or a segment, and in this in-
stance a segment Wlth a, euttlng edge on the
end. -

arbor 0% and is there held by a. ee_r]:'oundmo '

125

‘otherwise secured or may be a part ef the:
‘The cutting edge of this cutter is

_sueh, as represented at- FIO‘ 6, thet 1f devel 130 -



" |

- the figure to be produced on the article to be
| 'turned and as in this case an umbrella tip,

. .ed on a flat plane 1t will be the reverse of

the camtv 1 forming the bulb or knob on the

end of the tip and the oradual curvature
from the cavity 1 to the pomt 2 correspond-

ing with the form of the body of a tip. But

it will } be seen that any other configuration

- may be given to the cutter at the pleasure of

1o b

the constructor

The arbor o2 stands & whtly inclined from

Vertlcal line so that the face of the cutter

| 1s in a line tangent to the block when turned,

.20

~  rod 52 that slides horizontally in Sultable_
~ which slides thereon and connected there-
with by an adjusting screw 2* journaled in
the rod, so that by turning the said screw
the p051t1011 of this arm on the rod can be
~shifted for ad] ustment

95

40

as the hand turner holds a oage to the block |
‘which he turns.
but accurately in the base of a stock p?
‘which slides homzontally on ways made in
~ the face of a standard ¢ attached to the up- -
. per-face of a carriage 7* by means of a scww
or other suitable means. ]

The said arbor turns f]:'eely

The stock p2
connected by a joint pin s* with one end of )

This rod 1s provided with an arm 2°

The arm %? carries a roller w® which is

- 30;,; made to bear against the face of a cam «* on
"the shaft # before nzzunedj and the form of

this cam (as represented in Iig. 1) is such

- as to move the plate #* with the cufter n2 in
 the direction of the arrow (see Fig. 1) and
“to the required distance to cause the cutter
- to pass along the length of the block, while
~ the series of rano'hno cutters are perform-

ing their series of operations on other

blod{s, and then to permit the tension of the
spring to draw it back. When the rod #* is
drawn: back it is gaged in its back motion
by. a stop a* which comes in contact with the

~ end of a set screw b* which oa0es and reg-
. lates the point where the cutter 1S - advanced

45

to_begin its operation. I propose in some

o -",mqtanoe% to make this smoothing cutter act
- on the material in both dlrectlons, 1n which
- case cither the return spring must have suf-
- -ficient tension or the return motion must be

the block it is made to rotate on its axis by
. cogged pinion %* on the 1ower_
~end of the arbm which engages a rack 2* at-

550

50 given by a reversed cam or other equivalent.

As the. cutter 1s moved along the lenoth of
means of a

tached to the CﬂI‘I‘l’lO‘e 2, “and as the pitch

~ line of the ‘pinion is of the average of the
- radius of the cutter it follows thwt the face
-~ of the said cutter instead of shdmﬂ on the

60

: durmc-' the whole time of cuttmo'

bleck which 1t cuts will roll on the surface,

and 1n this way constantly change the active
~ part of the cutting edge instead of having

the same part of the cuttmo* edge 1n action
The car-

- riage #* slides on ways «¢® on the table at

65 T

1nht angles Wlth the motion of . the plate p2,

]

16,036

and the said carriage is connected by an ad-

justing screw 6°® with the arm ¢® of a hori-

zontal shiding bar ¢® under the table, which

sald bar 1s drawn forward to draw the cut-
ter away from the block which 1s being
turned, by the tension of a Spring ¢, and
this Slldlllﬁ‘ bar 1s also provided Wlth a
roller #* which, by the tension of this Sprmg
1s kept in contact with the- face of a cam g3
on the cam shaft v, which cam i1s so formed
as to advance the carriage with its cutter »?

to the block just before the cutter begins to
“move laterally.

And although I have stated
that the cutting edge of the “cutter when de-
veloped on a flat plane 1s the reverse of the

form to be turned, it will be obvious that the
mode of 0perat1011 of this part of my inven-

tion can be applied by making the cutting
edge a true circle, or a segment of a mrcle,

“and developing the figure desired to be pro-
.duced on the face of the cam ¢3, so that as

the cutter 1s made to traverse from end to
end 1t will be moved toward and from the

axis of the block that is being turned the

compound motion causing the axis of the
cutter to describe a line corresponding with

the desired form. The form thus imparted
either by the figure of the rolling cutter or

by the cam should correspond with the form
of the molds which direct the rangling cut-
ters,

In front of the series of mandrels there is
a rocking and sliding
2% the extreme end of which arm 1s bifur-
cated and the prongs extend within the circle
of mandrels so that when the shaft ¢ is

70

79

80

89

90

shaft A3 Wlth an arm:

100 -

turned to shift the mandrels from one posi-

tion to another, the projecting end of the
mandrel which carries the finished block
shall enter the bifurcation of the arm which
i1s 50 located as to pass onto the mandrel just -

‘back of the turned block.

There is a helical spring on the rock shaft

£? the tension of which tends to rotate and

also to draw the shaft endwise and hold the
bifurcated arm in the required p051t1011

‘which position is gaged by another arm 4®
(see Iig. 3) on the other end of the rock
shaft, Whlch comes 1n contact with a stop A3.

As the mandre s are shifting place the one
which carries the finished block first enters

- the bifurcation of the arm 4%, and as the
mandre] continues to move it carries the arm
with 1t and the spring yields to allow the
shaft A% to turn; and this carries -another

arm c¢*, on the said rock shaft in front of the
Segment ring /* so that when this segment
ring 1s put in motion to traverse the 1 rang-

lmo cutters 1t moves the rock shaft end--

wise to make the fork on the arm 3 force the

turned and finished block from the end of

the mandrel to discharge it, the opposite end-
thereof having just before been liberated by
the corresponding spindle in the manner

" alr eady described. So soon as the finished

105

110

115

120
125

130
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-block 18 chsehel ed the oper etlve can put 2 .
- rough block on the mandrel, and as he | utsr--:

1t on and holds it in line the SPdee Z 18

forced forward against the 0pp0s1te end to

hold it on the mandrel by the action of the

‘cam plate v before deserlbed ‘And as soon

- as the rough block is brought into proper

~ which brings it nearer to the required size

~and form, and while this operation is being
irst cubter d* is acting on
another rough block and so in succession to

I 15 the third rangling cutter f¢, thence to the

performed the

- position the first ranglmg cutter wheel o*
‘acts upon 1t to rough it down.

It is then
shifted to the second rangling cutter e

_ finishing cutter and finally to the place of
~ discharge; and elthough there are five stop-

- ping phces in the circuit and each block is

o ~in succession subjected to the operation of
- 20

four successive cutters, yet every time the

shaft ¢ turns to shift the mandrels a ﬁmshed .
block is discharged and a rough block put in.
It will be obvious from the foregoing that

o instead of three rangling cutters and. five

mandrels the number may be mereased or

diminished at the pleasure of the construc-

-~ tor. Instead of having one rangling cutter

30

* wheel on each arber, and one ﬁmshmg cutter
| to act upon the entlre length of each block,
there may be two or more, each acting on ‘L

- section of the length of the block, and there

~may be two or more finishing cutters to act.
stmultaneously on different parte of the same
. block, and only one rangling cutter wheel
35
~ wholly at the dlseretlon of the conetrueter-
who in such matters will be in a great meas-
- ure governed by the length of the articles to
“be turned and the character of the form to
be produced. So with reference to the molds |

40

| _"50 the ra,nglmg cutters toward and from the S

45

for eaeh d1v15101'1 such modification being

~for directing the line of motion of the rang-.
ling eutters to determine the configuration
~of the article to be turned;:

operates the sliding segment ring ¢? with its

~ slots so that the said cam may move the said |
~sliding ring and thereby move the axes of

shaft a.

guided by

instead of the
molds above described for dlrectmg the cut-
ters, the required form may be developed

on the several sections of the cam 2 which fectmn as set forth

axes of the blocks as they traverse over the' o

length of said blocks.

be made by the substitution of eqmva,lent

means without: ehangmg the character of my

- And with regard to

‘the detailed construction of the several parts

1t will be obvious that many changes may
55

invention, as for instance, instead of the -

cogged seetor to 1mpart an intermittent ro-

tary motion to the series of mandrels and

spindles, an arm with a pin may be substi-
‘tuted, to act in radial recesses cut in the

pemphery of the cog wheel on the end of the . .

This is only given as an example

of the changes which may be made without

changing the prmelple or mode of ~opera-
tion of my invention. '-

What I claim as my 1nvent10n and desu:e _

10 secure by Letters Patent is—
1. The series of rotating and sh1ftmg

‘mandrels for rotating the bloeks to be turned .
and shifting them From one operation to -
another, Substantlally as described, in com-
:.--bmatlen with the series of tmversmﬂ* cutters
patterns or molds to determme o
S 79

the form to be produced, substantially a

described, whereby a series of blocks are
_'_81m111tane0usly subjected. to  the series of
operations, and each in succession sub]ected e
'to all the operations, as set forth. o
2. I also claim the mode of operation, .

substentmlly as described, of the cutter,

65
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termed the ﬁmshmo* cutter, Whleh said mode_ N

of operation consists in rel]mg the cutting -
edge along the surface of the block that 1s

being tmned as described, by reason of

_whleh a small ‘portion only of the cutting

edge is cutting at any one time, and imme-
dlately relieved and followed by another
portion of the said cutting edge, as set forth.

8. I also claim the shdmcr segment ring,.
‘with its slots, substantially as described, in
‘combination. with the cutters and their ..:Lp«-

90

pendages, substantially as described, for
carrying the rangling cutters nearer to the

axes of the bloclks at ea,_ch successive cuttmg

- | W_\I D SLOAN
WV1tnesses o

0 W H BISHOP

J OEL B WILSON
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