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.To all w?w:% z,t mm,f conce? %

Be it known that We JOHN C. 'BOOTH and

GEORGE AMBORN, Jr.,.of Brooklyn, in the
- county of Kings end State of New York, have
invented eertam new and useful Impreve-
ments in Rotary Outtel S, of whwh the follow—'
ing is a specification. |
The present improved 10ta,ry eutter whlle
- notlimited inits application to such purposes,
isnevertheless more particularly designed for |
~die-sinking, since when so used its merits and |

advantages are most eonspleuously displayed.

The 1nvent10n and improvement will there-

fore be described with reference to such use.
In sinking dies—that is to say, in forming

“an intaglio or female die by cutting into the

‘metal of which the die is formed—lt is a te-

30

35

dious matter to form die- depressmns Or Te-

. cesses which aresemicircular in cross-section,
o 20

stuch as are repeatedly necessary in case the

.. article to be made in the die- -press is cylin-
. drical in shape at any pelnt
. way of making such dies it is necessary to first
- _rough out the die - depressnons to approxi-
a8
-~ . terdriven by power in the manner common
to the ordmary die-sinkers, and the die thus
partly made is completed bv handwork. This
~handwork is tedious and reqmree workmen

mately the desired shape by a roughlnﬂ'-eut-

of very high skill.

The eh1ef object of the present 1mp10ve—.

 enable the desired operation to be performed
entirely by machine, thus dISpeHSan‘ alto-

oether with snbseqnent hand-{

extent.

SO meunted and driven that it is able to smk

- ric extents, respectively, of said cutter.

o

ter thus briefly referred to has cutting edges

~onlyon 1ts pel 1phe1 v it WOHld be necessar y 130

1 furnish sepa,mte cutters f01 differ ent lenn'ths
of semlcyhndrleal depressions to be cut, end )

In the usual |

| it.
It will be obvious that if the improved cut-’

]

hence In any establishment a large numbel

| of expensive cutters would be reqnlred In
1 addltlon it is to be noted that in mefal-work-. |

ing the power reqmred to drive the cutter
would mcrease in proportion to the length of

~Intheordinary die-sink-

This operation, however, requires that

Ventmn

‘Theinvention comprises salso featn resin de-
ta,ll auxiliary to the main features,which will
be he1e1nefte1 more specifically descmbed

the cutter, so that the permissible lenﬂ'th of
the entter islimited. Toavoid these dlfﬁeul--

ties a second feature of the present invention -
is to'provide the cutter with cutting edges on
1its faces, which enable the die-groove to be
“cutbout 1enﬂ'thw1se
ers the wmk 18 carried by a universally-mov-
able bed, and hence the lateral movement of

‘the WO]’.k to enable the side cutting faces to .
-?perate and perfect their work is p10V1ded)

for
the rotary cutter should be so mounted as to
| be incapable of lengthwise movement on its
axis during its cuttlnﬂ' operation, and the
mounting of the cutter in this respeet consti-
tutes. one of the fea,tures of the present in- .

',7'5_ '

55

6o '.

70

1In order that the present improvements

may be readily understood; we have shown

80

~them in the accompanying dl&WlDD‘S as ap- -

| phed to an'ordinary die-sinker, and hen(,e the
-ment is to provide a rotary cutter which will |

gearings shown are such as 130 enable the ro-

-'tary entter to be driven from the usual verti-
“cal shaft of such machines.
inishing, ex- |
'eept perhaps, in some cases to a very limited
This object is achieved by the em-

| ployment of a rotary wheel-cutter having cut-
~~ ting edges on its periphery, the cutter being
40
: ~ throughout its entire axial extent clear to the
| -'eenter or axis of rotation in the material op-
erated upon, thus enabling afull'semicircular
recess to be formed in the die-stock or other
material operated upon, the surface of which
~ that is acted upon by the cutter is greater
- in both directions than the axial and dlamet--

stood, however, that the drawings sn:nply
show one seleetlon of means, of carr ylnﬂ' out
and embodvlnﬂ' the invention.

In the accompanying drawings Flgure 1] 18 a
_fl ont view of so much of a dle—smklnﬂ' ma-
chine, with the presentimprovements apphed
thereto, as is necessary to enable the present
invention to be clearly understood. Fig.2is
aside view of the mechanism: shown in Fle' 1,
Dbeing partly in vertical section in the

plane
indicated by the line 2 2 in Fig. 1.

Itisto be under-

90

Fig.31isa

| vertical cross-section, on an enlarﬂ'ed scale of
the rotary cutter and the means for meuntln g
Fig. 4 is a per speetwe view of the rotary |
cutter detaehed Fig. 5is a perspective view 1co
of the hub on which the rotary cutter turns.
- I‘lﬂ' 6 isa pelspeetlve view of a thrnst collar
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for the rotary cutter. Ifig. 7 is an enlarged
vertical longitudinal section of the hub and
the centers on which it is mounted. Fig. 8is
a longitudinal section of one of the center-
shdes and a portion of the cutter-head.. Fig. 9
is a vertical cross-section of the parts shown
i If1ig. 8. Ifigs. 10 and 11 are detail views of
a modified form of rotary cutter. Fig.121sa
detaill view of a still further modified form of
rotary cutter. Ifig. 13 is a detail view of a
modified auanwement of hub and centers.
Referring irst to Ifigs. 1 and 2, A is the ro-
tary cutter. I is the cuttel head in which
the mechanism constituting the plﬁ'esent im-
provements are mounted. C is part of the
framework of an ordinary die-sinking ma-
chine. D is the usual vertical power-driven
rotary drive-shaft of an ordinary die-sinking
machine, and K indicates the univer sa,lly—
movable work-bed of an ordinary die-sinking
machine, as is usual in such machines, W]llCh
1S mpable of being moved vertically and in
two horizontal planes perpendicular to each
other by the usual appliances forthat purpose.

Referring now to the rotary cutter A, as
best shown in Kig. 4, it will be noted that the

cutter has a plurality of cutting edges a on

1ts periphery, which extend substantially par-
allel with each other and, if a cylindrical die
depression 18 to be made, parallel with the
These cutting
edges are at the outer edge of ribs ), which
aresepar ated by spacesc. This construction
virtually makes a gear-wheel or pinion out of
the cutter, which enables it to be directly
driven by a gear-wheel IF, directly meshing
therewith, as “shown in Fi 1n' 2,.the ribs 0, car-
rying the peuphelal cuthnn' edges (s consm-
tuting the gear-teeth. The cutter likewise
has cutting edges d on its side faces along
the gear- teeth b, which constitute the euttmfr
means. whereby a groove of greater lenﬂ'th
than that of the cutter may be formed. It
will be noted, as shown in Fig, 4, that the
peripheral cutting edges ¢ do not extend con-
tinuously across the teeth b, but are inter-
rupted at the middle thereof by. spaces e.
The purpose of thisinterruption is to enable
the cutter to have sufficient length to operate
ef“fectwely as a gear-wheel or pinion without
incereasing the cuttmn' extent so far as to in-
cur the expenditur‘e of an undue amount of
power 1n driving the same while working.
Since the cutters so formed are intended more
especially for ‘eutting a groove or recess of
greater length than the width of the cutter,

the relative lateral movement between the

work-support and cutter permitting this to
be done, the presence of the spaces e ¢ does
not resultin cutting a groove or recess with a
corresponding inwardly-projecting rib. The
pitch-line of the cutter A, considered as a
gear-wheel, 1s nearer the axis of rotation than
the bottom of the spaces ¢, so that the pres-
ence of sald spaces does not unduly weaken
the teeth 0.

It will be noted from an inspection of Fig.

3 that the face cutting edges d may be curved
if the configuration of the die-groove to be
formed renders such COI]ﬁ'TIllﬂtIOIl desirable
or expedient; but any form may be given
thereto, depending upon the desired config-
uration of the finished die.

Passing by for the moment the mounting
of the rotar y cutter A, it is 1mmedmtely
driven by the directly 111telmeshmg gear-
wheel I. This gear-wheel If is keyed to a

horizontal shaft G, journaled in cutter-head

B. Preferably the shaft G is not journaled
directly in the cutter-head, but in a separate
sleeve or bushing G’, inserted in the cutter-
head and firmly held therein by screws e’ ¢'.
By reason of this construction the bushings
may be replaced when worn without replac-
ing the entire culter-head. Thesaid shaft G
at one of 1its outwardly-projecting ends car-
ries a pinion H, which meshes with a pinion
I, carried by a second horizontal shaft J,
which i1s Journaled in the cutter-head I3 above
the shaft G and carries a beveled gear K,
which meshes with a beveled gear 1. on the
vertical shaft D. Inthisway the rotary cut-

ter is driven by the usual vertical shaft D.
This gearing, however, is not an essential

part of the invention in its broader aspects,
but may be varied or modified at will, being,
Iin sofaras many of its featuresare concerned,
merely incidental to the use of the rotary
cutter on an existing type of machine carry-
ing a vertical drive-shaft. There are, how-
ever, in connection with the gear-wheel I
some features relating to its mountmﬂ' and 1ts
engagment with the rotary cutter A of im-
portance, though of an auxiliary character,
which will heremaftel be more paltlculmly
referred to.

Now it is obvious that if the rotary cutter A

turned upon an ordinary cylindrical shaft it

wotuld be impossible for the cutter to sink in
the material operated upon sufficiently far to
cut a semicylindrical die-groove, since the
depth of the cut would be limited by the diam-
eter of the shaft. Toenable the rotary cutter
to cut a true semicirele, it is obvious that it is
necessary for the cutter to be so mounted as
to sink in the material operated upon clear
to its center or axis of rotation, and hence a

‘Special mounting therefor is rendered neces-
sary. Thisspecial mounting will accordingly
‘be described with special reference to Figs. 1

to 7, inclusive. The cutter-head I3 has a ver-

tically-extending recess in which the rotary

cutter-A and the gear I are located. On
either side of this recess and at the hottom of
the cutter-head are located two bearing-slides
M M’, which are alike except-in the particu-
lars hereinafter specified. These slides are
mounted horizontally in the cutter-head, so
as to slide to and from each other. Each

slide is dovetailed in shape in ercss-section,

as 1ndicated in Figs. 2 and 9, and slides in
a correspondingly dovetail-shaped longitudi-
nal groove or passage in the cutter-head.

I Kach slide is clamped in place by means of a
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elamp'inﬂ-sdrew f; which taps into the cutter-

‘head and may seat immediately against the

front side of the slide. Prefera,bly, however,
the clampm o-screw f seats against a Eeparate

- and the front side of the slide and extending

1o

| :. _..[,5

- sure, all as shown in Fw‘s 8 and 9.

o lenﬂ*thmse of theslide and alongside the outel.

- This el&mpmg—glb is
preterably slightly wedge-shaped longitudi-
‘nally, with its narrowest portion toward the

mclmed side thereof.

inner end of the slide, so as to more certainly
prevent any accidental outward movement of
the slide, and is also preferably wedge-shaped

- laterally, with its widest end at the top to
hold the slide solidly against upward pres-

- On its
'outer face or side the cldmpmg gib hasa con-

- 1cal recess g into which enters the conical

20

30

inner end f of the clamping-serew, said con-
ical end seating against the inner and lower.
margins of the said conical recess, so thatsaid
- glb 1s seated tightly and solidly-

clamping
into the gap between the cutter-head and the
center-slide, thereby firmly wedging the slide
in place in eent&et with the inner inclined

| ~wall of the passage in -the cutter-head and
. holding it solidly against outer longitudinal

and upwa,rd movement In order to adjust

screw N is employed.  This ad;]u%tmo*-sclew

- screws into an immovable part of the cutter-

35

‘head B, its head h being squared for the ap-
o pllCdthﬂ of a wrench for this purpose.
- adjusting -serew N has a circular flange 2
thereon, which closely engages a recess in the |

The

upper 'side of the slide M or M', as shown in

Kig. 3. ConseQuentlY as the adjusting-screw

N is turned in or out the slide is moved corre-
spondingly, the clamping-scerew. f being of
course loosened when this is to be done.

1s prevented by the close engagement of its
. recess with the flange of the adjusting-screw.

45
- . tersis preferablyconical in shape.
- half of each conical center terminates in a-

50.
- -sald shoulder’ is in a plane as low or lower

55

- would 1nvolve wear on the eomecﬂ centers, -
- which it isdesirable to avoid.

60
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‘Kigs. 1 to 7, inclusive.

| 1013::11‘37 Guttel turns directly upon a statlona,ry
“hub O, (see Figs. 5 and 7,) which has a fixed

ter m m/, respectively. Each of these cen-
Thelower

vertical shoulderm? which extends upwardly
at least as far as the center or axis of the cone,
and no part of the center-slide exterior to

than the said axis. These two conical cen-

~ ters constitute the bearings on which the ro-
" tary cutter medlately or 1mmedmtely turns.

‘As shown in the modification illustrated in

- Fig. 12, the rotary cutter may turn direetly

upon the conical centers. This, however,

Hence we pre-
fer a construction similar to that shown in

-As here shown, the

ﬂ%nﬂ'ej at one: end. Thl% hub O fits within &

cylmdmcal borein the. rotary cutter, its flange
4 fitting in a circular recess within the rotary_
The thrust-collar P (shown in Fig.

cultter

-

-gib ¢, interposed between the same -

| The'
independent endwise movement of the slide

Each Sllde M M’ has on its inner end a cen-

6 in detall) is of the samé. diameter as the
flange j of the hub and fits within a corre-
Spondmn' recess in the other side or face of
the rotary cutter, all as shown in Fig. 3. The

thrust-collar P ma,y be cons1dered as a sepa-

rable flange of the hub O, and when the hub
is thus regarded as .ha,vmﬂ* a fixed and a sepa-

rable flange it is constructed with two conical |

recesses k£ k at either end, which conform in
shape to the conical centers. Thethrust-col-
lar P has a projecting stud &', which fits in a

corresponding aperture in the hub, so that

sald collar cannot turn mdependently of the
I hub.

70

75

80_

As shownin FJU‘ 3 the two conical eentel sm

m” enter and fit in the two conical recesses &
k in the hub with its flanges.

‘the separable flange or thlust—collar P 1t will

mounting of the slides M M'and the close fit

be noted that a portmn of the conical seat k&
onthat side of the hubis formed in the sepa-
rable flange or thrust-collar itself.

In the case of - - .
85

The con-

ical seats in the hub are of such size that

when the conical centersare in place the outer
end faces of the cutter extend outwardly as

Q0

far or farther than the shoulders m? of the

centers, so that the lower halves of said cen-

ters are wholly within the said seats. To

‘prevent the rotation of the hub upon the bear-
“either slide M or M’ in and out, an adjusting- |

IHU*S m ’TTZ

ﬁts in & key slot 2 in one of the comcal cen-
ters, asm’. (SeeFig.7.) Owingto this con-

struction the hubremains statmnaly and the

rotary cutter turns thereon, and consequently

wearing friction does not occu] upon the con-

ical centers. - The flange j and thrust-collar

95
it is provided with a key/, which

100 .

P prevent any endwise movement of the ro-

tary cutter, and thus enable its face cutting
edges d to operate,sinceany working pressure
brought to bear upon said face cutting edges

d is resisted by either said flange or said

thrust-collar, which themselvesare prevented
from axial movement by reason of the rigid

105

II1IO0

which is permlsSIble between the conical cen-

ters m m' and the conical seats kb k.
It will be noted that the progressive cutting

‘into the die-stock is caused by the upwmd_.
movement of the work-bed E when the pe-

ripheral cutting edges are considered and by
the lateral movement of the work-bed when
the face cutting edges are considered, so that
the cutter is, in eEFeet a milling- cuttel
less desirable but pelmmsmle arranﬂ'emem

‘would be to. employ a stationary bed -plate
and a universally-movable cutter-head or to

distribute the 1elatwe movementb between
the bed and head.

In order to oil the rotary cutter, the eutter-—

'head B is provided with an. 011 channel o,
opening out at any convenient point, as in

IL§ -

A

120

125

the front of the cutter-head, as indicated in

Fig. 1.
'commumcates with an elonﬂ*ated 011 -oTOo0Ve

At its lower end thiq oil-groove o

130

P in the upper side of the shde M, the elonﬂ'a—' |

tion of the same being necessary to compen-
sate for the horizontal movement of the said

ishde which horlzontal movement 18 neces-
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sary both to enable the rotary cutter to be | and the conical centers m m' are brought into

put into place and to enable cutters of dif-
ferent widths to be emploved. An oil-duct
g 1n the slide M leads from the oil-slot 9 to
the conical center and terminates in com-
munication with one of the conical seats L.
IFrom thence the oil is conducted to the wear-
ing-surtaces of the hub O and rotary cutter
A by oil-duct 7, leading from a central pas-
sage 1n the hub O. It will be noted, as best
shown in F'ig. 7, that the opening of the duct
¢ 18 wholly within the seat & and hence with-
In the outer side face of the hub, so that dust,
&e., are excluded. o
In order that semicircular die-grooves of
different diameters may be cut, it is neces-
sary to employ rotary cutters of different
diameters, and since the rotary cutter is in
1tself a gear-wheel this involves as the pref-
erable arrangement the employment of gears
I of correspondingly-varying diameters.
Less desirably the center-slides might be ver-
tically adjustable. The arrangement of the
slides M M’, as already described, permits
the insertion and removal of rotary cutters
of varying diameters and widths. In order
that the gear I may be removed and replaced,
1ts shaft ¢ is made removable. To this end
sald shatt G ecodperates with a fastening-screw
(0, which tapsinto one end of the shaft G, said
serew () having a squared head s to enable
1t to be turned by a wrench, and a flange ¢,
which seats against a ribbed portion of the
cutter-head B, thus firmly maintaining the
shatt G in place. On removing the fasten-
ing-serew () the shaft G is free to be moved
endwise until it is entirely free from the gear
F. Thereupon the gear F can be removed
and another one put in its place. It will be
noted that the portion of the shaft G at the
left in Fig. 3 is larger in diameter than the
portion at the right, which passes through

“the hub w of the gear F. The reason of this

arrangement 1s to permit the key v, which
engages the hub w of gear F, to slip out duar-
ing endwise movement of the shaft G in
whatever circumferential position the shaft
G may be.

Figs. 10 and 11 show a modification of the
hub O and rotary cutter A. In thisinstance
the hub O is not provided with flanges 4 and
P, but 1s provided with an automatic key R
on 1ts upper side, which engages with a pe-
ripheral groove x in the central bore of the
rotary cutter A. This key R has a tongue 7,
which rises and falls in a slot z, extending
longitudinally of the hub O on its upper side.
When the hub O is detached from the centers
m m', the key R and its tongue v drop down
into the position shown in Fig. 11, where the
key R 1s disengaged from the rotary cutter A.
Consequently the rotary ecutter may beslipped
on and off. In this position, however, the
ends of the tongue 7 project into the coniecal
seats & in the hub O, and consequently when

position they encounter the ends of the tongue
1y and thereupon elevate the key R into en-
gagement with the peripheral groove & of the

rotary cutter A. Consequently the rotary
cutter A, while free to turn on the hub O, is

nevertheless prevented from endwise move-
ment. |

As shown in Fig. 13, the arrangement of
seats and centers can be reversed. As here
shown the hub is provided with semiconical
centers 2w, which fit in semiconical seats &'
in the slides. To prevent the hub (and cut-
ter) from dropping out, one (or both) of the
slides has a tongue 2’ fitting the cut-away end
of the corresponding center w.

IKach of the several constructions illustrated

enables a recess with closed sides and ends,

semicircular in cross-section, to be cut in a
mass of material which presents to the action
of the cutter a surface greater in length than
the axial extent of the cutter and greater in
width than the diametric extent of the cutter.
The cutter in each case sinks or embeds itself
throughout its entire axial extent in the mass
of the material operated upon.

It 1s obvious that numerous changes and
modifications can be made in the detail con-
struction and arrangement selected for illus-
trating the principles of the invention with-
out departing from the same, and hence we
do not wish to be confined or limited to the
details shown and described.

What we claim as our invention is— °

1. The combination of the rotary cutter, a
cutter-head, and means supported by said
cutter-head upon which said cutterismounted
which permit it to sink to its axis of rotation
throughout its entire axial extent into the
mass of material operated upon when said
mass has its surfaceacted upon by said cutter
agreater in both directions than the axial and
diametric extents respectively of said cutter,
substantially as set forth.

2. The combination of the rotary cutter,

75

30

Qo

95

100

105

110

and a cutter-head having centers upon which

sald cutter is mounted which permitit tosink
to 1t3 axis of rotation throughout its entire
axial extent into the mass of material oper-
ated upon when said mass has its surface
acted upon by said cutter greater in both di-
rections than the axial and diametric extents
respectively of said cutter, substantially as
set forth.

3. The rotary cutfer having conical seats,
in combination with the conical centers which
adapt the cutter to sink in the material op-
erated upon to its axis of rotation, substan-
tially as set forth.

4. The rotary cutter constructed as a gear-
wheel and capable of sinking to its axis of
rotation in the material operated upon, in
combination with a directly-engaging driv-
ing-gear, substantially as set forth.

5. The rotary cutter constructed as a gear-

the rotary cutter A is in position on the hub | wheel with peripheral cutting-teeth and ea-

115

120

125

130
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o pable,of sinking to its axis of rotation in the |
- material operated upon, in combination with-

a directly -engaging driving -gear, substan-

tially as set forth.

6. The cutter-head havmn' lonmtudmally--
movable centers, in combmatlon with the ro-
tary cutter mounted on said centers so as to

sink in the material operated upon toits axis

I0

~ a gear-wheel, whereby rotary motion may be

20

of rotation, substantially as set forth.

7. The cutter-head having longitudinally-
movable conical centers, in comblnatlon with

the rotary cutter h&va‘ conical seats which
adaptitto sink in the materlal operated upon
to its axis of 10t1t101:1 substantially as set

forth.

8. The rotaly cutter constltutmn' in itself

GO mmunica,ted thereto,and having onits gear-
teeth both peripheral and face cutting edges,
in combination with a work-support, there
being a relatively lateral movement between

'~ the cutter and WOork- support substantmlly as

35

set forth.

9. The rotary cutter constltutmw in itself |
a gear-wheel, whereby rotary motlon may be.
‘communicated thereto, and ha,vmﬂ'pempheml
cutting-teeth which are interrupted so as not
1o ex_tend the full width of the cutter,in com-

bination with a gear- -wheel engaging saad cut-
ter, and a Worl{-support thele belllﬂ‘ a rela-

'twely Jateral movement between smd work-
~ support and cutter Whereby an elongated
‘groove may be cut, substantially as set forth

10. The rotary cutter constituting also a
gear-wheel, whereby rotary movement may

be 1mparted to it, and having peripheral cut--
ting edges with centml spaces therein so that

o eaeh eutmnw edge is not continuous throunh-

~ out its lenﬂ‘th in combination with a gear-
wheel engaging said cutter, and a work-sup-

~ port, there being a relatively lateral move-

.45

ment between said work-support and cutter

‘whereby an elongated groove may be cut, sub-

stantially as set forth

11. The combmatwn of the cutter head__ |

having conical centels the hub hawuﬂ‘ con-

- ical Seats and . the rotary cutter turmnﬂ' on

| movement of the rotary cutter on the ]:mb -a
substantially as set forth.

55

| 60

. sald hub substantmlly as set forth.

The combination of the cutter-head
having conical centers, the hub having con-
ical seats, the rotary cufter turning on said
hub, and means for preventing the endwise

13. The combination of the cufter - he&d

‘having conical centers, the hub having con-
ical seats, and prmeetmw flanges at elther'-
end, and the rotary cutter turning on said

hub between szud flan ges, substa,ntmlly as seb
forth. '

14. The eombmatmn of the conical eentels

' the hib having conical seats, the rotary cut—

- ter turning on “said hub, and means for pre-

venting the rotation of the hub, substantlally -
65 -

as set fmth

15. The combination of the centels the hub
having seats, and the rotary cutter turning

on sald hub, subst&ntmlly as set forth.

16. The eombma,tlon of the centers, the hub
having seats, the rotary cutter turning on
said hub, and means for preventing the end-
wise movement of the rotary cutter on the

‘hub, substantially as set forth.

17 The combination of the cent'el%; the hub
ha,vmﬂ* seats, and projecting flanges at either

end, and the rotary cuttel turmng on said

hub between Sald fHanges, substa,ntlally as set
forth.

having- seats, the rotary cutter turning on
said hub and means for preventing the 10’[&—
tion of the hub, substantially as set forth.

19. The eombmatlon of the centers, thehub
‘having central passage, and an oil- duct lead-

ing therefrom, the rotary cutter turning on

said hub, and the oil-passage leading through
one of said centers to the central passage in

said hub, the outletof said oil-passage being

-within the outer side face of said hub, sub—

stantially as set forth.

20, The combination of the rotary cutter,-

the movable centers therefor, the removable

gear immediately engaging said rotary cutter,.
‘and the removable shaft of said ﬂ'ea,l-wheel -
substantially as set forth. |
- 21. The cutter-head, in combination Wlth-
the center-slide, the wedﬂ'e -shaped clamping-
gib extending lengthwise of said slide, and.
the clamping-screw seating against the outer

side of said gib, substantially as set forth.
22. The cutter-hea,d in combination Wlth

18. The combination of the center%, the hub

/0
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the center-slide, the doubly wedge-shaped .

clamping -gib extending lenﬂ*thmse of said-
slide having a conical seat in its outer side
-face, and the clamping-serew having a con-
ical point entering said seat substantlally as

set forth.

having longitudinal passage dovetailed in
Cross- sectlon the center-slide dovetailed in

| Cross - seetlon entering in said longitudinal
passage and seating against the Inner in-

clined wall thereof, a,nd the clamping-gib in-
serted in said passage longitudinally along-
side one inclined face of said slide, said 0‘1b

being wedge- shaped both longitudinally and,
~ -laterally, a,nd means for holding said gib in

place, substantially as set forth. |
In testimony that we claim the invention

above set forth we affixour swnatw es in pres-
ence of two witnesses.
JOHN C. BOOTH.
o | GEORGE AMBORN, JR.
Witnesses: - .
JOHN LEE, -
~A. M. TiLTON.

23. The combination of the cutter- head,
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