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UNITED STATES

PatENnT OTFFICE.

JOEL ETTINGER OF CHESTE ER, PENNSYLVANIA ASSIGNOR TO THE ETTINGER
MACHINE COMPANY, LIMITED, OF CHESTER PENNSYLVANIA A PART-

NE RSHIP

i R'QTAR__Y CUTTER.

SPEbIFIGATION formmg part of Letters Patent No. 704 960 d_a,ted T uly15 1902
dwhcatmn ﬁled Octoher B, 1900 berla,] lile 32,161, (No mnd&l)

To all whom it may concerw: | -
‘Beit known that I, JOEL ETTINGER, & em-
zen of the United States resvﬂmg at Chestel

in the county of Delaware ‘and Stateof Penn-' ~

s sylvania, (whose post-office address is No.
919 Madison street, Chester, Pennsylvania;)

have invented- certmn new a,nd useful Im-

- provements in Rotary Cutters, of which the
following is a specification.

10 My present invention relates to rotary cut-
ters of the class in which cutting teeth or bits
are arranged on supportsfrom which they pro-
ject latera,lly, and which may be adjusted to
the desired extent to adapt the cutters to con-

g form to the particuiar kind 0f work to be p1 0-
duced. |

In my Patent No. 529,115, of November 15

1894, I have shown a 101:3,13;' cutter in whleh ,
ewculm bits are arranged on inclined seats
20 disposed alternately on opposite sides of the-
flanges of two members of an e:s:panszble cut=

~ter- head The bits, as shown in said patent,

are arranged to cut tongues on the edges of

‘boards; butthey may be arranged, as. stated
25 to cut grooves in boards or to make cuts giv-

ing various forms to the surface acted upon.

The bits may be adjusted independently
about their axes, and the two members of the
expansible head may be adjusted toward and

30 from each other to accommodate boards of
different sizes or t0 cut tongues or grooves of

various widths., Itis often: diflclﬂﬁ to clamp

the bits so tightly that fhey will be fixed and

immovable or to adjust them so that all ‘the

35 cutters shall present their eu ttlrﬂ* edges in the ;

same circular path. °
It is the object of my 1nvent10n to SImphfy
the construction of rotary cutters of this class
and to render them more easy of adjustment
40 and more firm and rigid when set. - - -

In carrying out my- mventwn 1 prowde an

expansible head of an improved construction

adapted to support two cutters, which are ad-
justable flatwise toward-and from each other

45 and which are formed with teeth projecting
from the body portion of the cutters and of
- the proper shape tocut a tongie, a groove, or
other form in a pieee of wood or other mate-
rial. The cutters are formed with portions

so which interlock, so that when they are adjust-
ed and set one cutter cannot move relatively

come in contactwith the material acted upon.

more clearly show their construction.
| 5 is a detail view showing in plan the form of'

-. fm operation.
tral section through a pair of such cutters.

| groove-cutting cutters.

| to the other abmlt 1ts axis in line with the

strain produced in working. 'The cuttersare

| formed in a novel way to give side clearance
and edge clearance; and they are formed with 55
flanges Cto gover the spaces or openings other-

wige left when adjustmw them and which

onard these openings or spaces and prevent

the accumillation of chips or dirt.- The teeth
are of sufficient size to provide a requisiteé 6o
amountof material toallowgrinding orsharp-
ening, and the bodies of the teeth are so
forméd that when the teeth areground at their
advancing ends thesame eenformatmn willbe
given to the advancing ends produced in the 65
wrmdmg, and the Walls of the shaped por-
tions of -the teeth in rear of the advancing

orids are inelined in such manner as to give

clearance atall points which would tend to

70
. A more detailed description of the organi-
zation of the various parts of my lmproved
cutter and the details of construction will be
civen hereinafter, and the snbgect matter
deemed novel will be set forth in the claims. 75
- In the accdompanying drawings, Figure 1
shows a side elevation of an expansible cut-
ter-head eqmpped with cutters constructed
in accordance with my invention. Fig. 2
shows & vertical section therethrough on the
line 2 2 of Fig. 3. :Fig. 3 shows & transverse
section on the lme 33 of Fig. 2. -Hig. 4shows

80-

a-side elevationof a pair of cutters eanstruct-

ed in accordance my invention 5epa,ra,ted a

short distance from each other in order to
Kig.

portions of the cutters. Fw 6 shows a side

elevation of a pailr of cutters for cutting

orooves assembled or interlocked in position
Fig. 7 shows a vertical cen-

go

Fig. 8 is a plan view of a pair of groove-cut-
ting cutters constr ucted in aceardance with
my invention interlocked and ready for op- 95
eration. Fig. 9 is a side elevation 6f a pair
of groove- euLtmw cutters constructed in ae-
cordance with my invention, the two cutters

being separated the better to illustrate the
-detalls of construction.

Fig. 10 is a detall 100

view in plan of portions of my Improved
Iig. 1118 a perspec— |
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tive view showmn' detailsof a groove-forming | « and 7 in the sleeve F and nut I and so lo-

cutter and lllustra,tmﬂ* how 1t operates upon
a piece of board. Fig. 12 i8S a, perspectwe view
showing how the teeth of the tongue-cutting
cutters operate.

The cutters A and B, which will be herein-
after described in detcml are supported by a
catter-head C, which comprises two members
X and Y, ad;]ustable toward and from each
other for the purpose of adjusting the cut-
ters to regulate the width of cut. One mem-

ber of the cutter-head consists of asleeve D,

bored centrally to receive the shaft E and
formed on one end with a flange or hub d,
having an annular recessed portion d’' to re-
ceive the cutter A. The vertical circular
wall of the recess d’ isserew-threaded and
matches a corresponding serew-thread in the
hub of the cutter A. The shaft E extends
to near the top of the sleeve D, and the end
of the sleeve is closed by a cap ¢, which may
be secured to the sleeve by screw-threads, as
shown, or other suitable devices. Through
the cap e extends an adjusting-serew ¢', pro-
vided with a locking-nut €%, by which means
the cutter-head may be ad]usted on the end
of the shaft.

Y, which consists of a sleeve I, having a
flange 7 at its lower end, which is preferably
beveled, ags shown, and fits a correspondingly-
beveled circular opening in the cutter B.
Both of the beveled surfaces are plane or un-
threaded, and while the cutter B is held up
by the flange f it is free to rise therefrom or
to be turned thereon asfar as the particular
formation of the beveled surfaces is con-
cerned; but thecutter is securely clamped on
the flange / by means of a collar G, which is
serew-threaded on its interior and fits a cor-
responding screw-thread g, formed on the ex-
terior of the sleeve I above the flange f.
The sleeve D is secured on the shaft E by
means of a bolt H, which extends through a
threaded lateral opening in the sleeve F and

through a vertical slot in the sleeve D and
By means of the-

bears against the shaft.
bolts ¢ and H the cutter-head may be se-
curely fastened on the shaft K at the desired
elevation.

In order to adjust the cutter B toward and
from the cutter A, I provide a nut I, which
operates on a screw-threaded portion of the
sleeve D and is loosely connected to the sleeve
I'. Preferably the sleeve F is formed at its

upper end with an annular recess f', into

which the lower end of the nut I projects.

In order to accomplish the desired result, it is

- necessary that the sleeve I and nut I shall

bo

tween the cutters.

be loosely connected—:. e., in such manner
that the nut may rotate relatively to the
sleeve, but at the same time shall move the
member Y up and down relatively to the
other member, so as to vary the distance be-
This may be accomplished
The way shown in the

in various ways.

~drawings consists in forming annular grooves

|
!

| 1 or other suitable tool.
The cutter B is Supported on the member ;

cating them that they shall register, and thus

form a continuous annular space. Thisspace
may contain or may be filled with a suitable

key which, while compelling the nut and

sleeve to move up and down together, will

permit the nut to move about its axis without

turning the sleeve. In the drawings I have
shown the grooves « and y filled with soft
metal, such as Babbitt metal. 'This may be
poured into the grooves through an opening
J, which opening may be filled with the metal
after the grooves are full. In order to rig-
1dly connect the Babbitt metal with the sleeve
F, I form on the sleeve one or more lugs 7%,
about which the metal is poured, and in or-
der that the nut may turn relatively to. the
key I preferably coat the surface of the
groove « with plumbago or similar material
before the metal is poured in. Thearrange-
ment 18 such that the nut I may be turned
about the sleeve D without turning the sleeve
F, while the sleeve F is made to move up and
down correspondingly with the nut.
toconveniently turn thenut,I pre ferably form
it with one or more holes 7 to receive a wrench
The sleeve I carries a
set-screw f°, by means of which the sleeve F
may be tightly clamped to the sleeve D when
the cutter-head 1s not mounted on the shaft,
SO as to preserve the relative arrangement of
the cutters, and this serewalso serves tomore
sacurely lock the cuttersintheir adjusted po-
sition after the nut I has been manipulated
to adjust them. I thus provide animproved

cutter-head for carrying the cutters,whichis

expansible to adjust the cutters to any de-
sired extent and which securely holds the

In order
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cutters in their adjusted position when once

properly set.

Heretofore rotary cutters of the class to
which my invention especially relates have
usunally been constructed by providing an ex-
pansible head with flanges on which indi-
vidual bits have been mounted. Great care
is required to adjust the bits, and it is very
difficult to so secure the bits in thelir seats
that they shall not slip. I overcome these
difficulties by forming-the bits or cutters
proper integrally with the body portion of the

cutter, and so form the bits or cutters proper

as to give the required clearance at all points
Where there would be a tendency to bind or
heat. -

The cutting edges of my improved cutters
are formed on teeth arranged on the periph-
ery of an annualar body p01t10n which 1s
adapted to be carried by the cutter-head.
Two similar cutters are employed and are
adjustable toward and from each other, as
hereinafter explained; but each cutter car-
rtes on 1ts periphery a series of teeth formed
integrally with the body portion of the cut-
ter and provided with cutting edges at their
advancing ends shaped to conform to the fig-
ure to be produced and having the walls of
the shaped portions in rear of thelr advanc-

TIO
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120

I25

130




produced by the cutting edges.
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ing ends inclined toafford the requisite clear-
ance at such points as lieadjacent to the work

of the cutteris of sufficient length to provide
ample material to allow grinding or sharpen-
ing, and the conformation of the tooth issuch

that as the advancing end is ground back the

10

15

same conformation is preserved at the cut-

ting edge, and the same clearance on the

walls of the figured portion in rear of the ad-
vaneing edge 18 preserved.. o |

- The cutters A and B (shown in Figs. 1 to
5, inclusive) are of the same general form,
each of them being circular and flat or disk-
shaped and each being provided with a series
of teeth N. The body portion of each cutter

“hasacentral opening, allowing it to pass over

20

the end of the cutter-head and to find 1its

support therein. -Preferably the cutter A 1s

screw-threaded around its central opening,
as before described, to fit theserew-threaded
portion d’ of the member X of the cutter-head,

~ while the cutter B is beveled at its central
opening to conform to the beveled flange f on

30

the sleeve of the other member Y of thecut-
ter-head.. EKachcutter has a seriesof teeth N
around its periphery and formed integrally
with the body portion of the cutter. The
teeth arearranged at suitable distances apart,

leaving spaces n between them to receive the | con
acted upon. Each of the cutters is provided

teeth of the other cutter. By this means the

35

cuttersthemselvesaremade tointerloek. One
cutter cannot move about its axis relatively to
the other cutter, but both must necessarily

move together, and as the teeth are all formed
integrally with the body portions of the cut-

ters the teeth carrying the cuiting edges must

- alsoall move together without any possibility

40

45

50

whatever of one or more teeth moving rela-
tively to the others, and thus getting out of ad-
justment. Preferablythe teeth are arranged
on projections n'.
ticularly in Fig. 12.) These projections form
shonlders 7n® n® and when the cutiters are as-
sembled and interlock the opposite ends of

the teeth fit closely against these shoulders,

the arrangement being such that the cutters . |
| of chips and dirt.

may move vertically relatively to each other,
but are prevented from moving in any other
direetion. Kach tooth N of the cutters (shown

in Figs. 1 to 5, inclusive, and in Fig. 12) is |

formed with an advaneing end n*, having an
outer cutting edge n®, suitably shaped to cut

the proper figure on the material acted upon.

55

6o

The tooth atits front end isof sufficient width
to hold the cutting edge a sufficient distance

from the periphery of the body portion of

the cutter, and the surface between the cut-
ting edge and the inner end of the advancing

end of the tooth is preferably cut back or

beveled in the manner indicated. The outer
wall n® of each tooth, which is either the top
wall or bottom wall of the tooth, according
to whether the tooth is on the upper cutter
or on the lower cutter, may be made perfectly

straight or horizontal, as this portion of the

Each tooth

(Illustrated more par-

|

rial acted upoﬁ.' The outérwall or peripheryn’

of each tooth is, however, inclined—that is,

it is circular, butof gradually decreasing ra- 7o

dius from the outer cuiting edge »° to the

“heel ntof the tooth. DBy this construction an

edge clearance is given to the tooth, which

will prevent bindingor heating where it comes

in contact with or in proximity to the mate-
rial at the point indicated by z.

" The walls 7° and n'° of the shaped portion

75

of the tooth in rear of the advancing end -

thereof are also inclined in such manner as
The wall n° is shaped

to provide clearance.
correspondingly with the outer wall or pe-
riphery of the tooth—that is, it gradually
decreases in radius from the advancing cut-

| ting end of the tooth to the heel thereof. The
| wall n'?is gradaally inclined rearwardly from
the advancing end of the tooth toward the

top or bottom -of the tooth, aceording to
whether the tooth is on the upper or lower

cutter—that is, this wall n!'® inclines rear-

wardly away from the tongue P on the board,
so as to give clearance to thewall '’
thus bhe seen that as the tooth rotates the
tongue is eut on the board by the advancing
edge 7% while the shaped walls in rear of the
advancing cutting edge are so formed as to
provide clearance at all points which would
tend to come in contact with the material

-with a series of flanges O, projecting from

that side of the teeth on which the shaped

portion is formed and projecting into the re-

30

0oC

It will

95

100

cesses between the teeth of the opposing cut-

which would otherwise be left between the
cutters, in which there would be a tendency
for chips and dirt to accumulate. 'T'his ar-
rangement
Fig. 7. - - -

1t will be seen by reference to Fig. 7, and
particularly to the left-hand side thereof,
that if the flanges O were omitted there would

is illustrated in Fig. 2 and also1n

| ter. Thisis clearly indicated in Fig. 12. The
purpose of these flanges is to close the spaces

10§

I10O

be an opening between the body portions of

the cutters which would allow the entrance

This would be especially
apparent if the cuttérs were adjusted a wide
distance apart. -. | ~

‘When the cutters are new and the teeth

115

have not been ground to any great extent, it

is necessarytohold the cutters a maximum dis-

tance apartor aconsiderabledistance apart,as.

indicatedin Fig. 2. Aftertheteethhavebeen

120

oround it is necessary to adjust the cutters

closer together in order that the cutting edges.
125

of the teeth may be properly disposed to cut
the required width of tongue or groove, be-
cause, as before explained, the wallg »’ n%,
as well as the wall n" of the teeth, are in-

clined, and therefore the walls n'° on oppos-

ing cutters would be too wide apart to pro-

130

duce the same width of tongue or groove un-

leéss the cutters were adjusted bodily in the
manner specified, The same prineiples of

tooth does not come in contact with the mate- | construction apply not only to cutters adapt-
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ed to form tongues,but also to cutters adapt- |

ed to form grooves, in the manner indicated
in Kig. 11. _
these cutters has an outer wall g of gradually-
decreasingradius from advancing end to heel,
and the wall ¢', inside the tang or that por-
tion of the tooth which enters the groove and

‘whichisparallel with the wall g,isalso of grad-

ually-decreasing radius, while the wall ¢* on
the inner side of the tang inclines rearwardly
and inwardly (upwardly or downwardly, ac-
cording to whether the tang is on the upper
or lower cutter) from the front or advancing
end of the tooth toward the heel. The wall
g° of the tooth need not be inclined fo give it
clearance, nor need the wall ¢* be ineclined,
as this latter wall does not come in contact
with the material. |
inclined, because, inasmuch as the teeth of
the upper and lower cutters are made to over-
lap, the teeth on one cutter clear the way for

one side of the tooth on the opposite cutter,

and hence there.is no necessity for making
provision for clearance. This is illustrated
in Fig. 11, where it will be seen that the teeth
on. the upper cutter are somewhat narrower
than the groove produced; but the teeth on
the opposing cutter overlap the horizontal
plane between the teeth of the two cutters,
so that the teeth on the lower cutter clear the
way for the lower portion of the teeth on the
upper cutter, as indicated at w in Fig. 11, so
that there 1s no tendency to bind along the
lower surface of the teeth of the upper cut-
ter, and hence the lower sides of the teeth

need nhot be specially shaped to give clear-

ance. In like manner the teeth of the upper
cutter clear the way for the upper surface ¢°
of the lower cutter. |

I have illustrated the manner in which my

improvements may be applied to cutters

45
50
55

60

63

‘loosened when in operation.

adapted to cut plane tongues and grooves on
boards; but the same principles of construc-
tion may be applied to cutters of different
configuration adapted to form different con-
ficurations on boards or other material in or-
der to give various shapes thereto. My im-
proved cutters possess material advantages
over those now generally in use. As before
stated, the formation of the teeth integrally
with the body portions of the cutters insures
rigidity, so thatthe teeth cannot be moved or
The cutters may
be readily removed from the cutter-head and
replaced by other similar cutters.

The interlocking feature by which the op-
posing cutters are connected'insures that one
series of cutters shall not move relatively to
the others excepttoward and from each other,
and the cutters are guided when being assem-
bled, so as to assume the proper relative po-
sition.

clogging, and the particular formation given
to the teeth provides for their efficient opera-
tion without binding or heating.

It will be seen that each tooth of

The wall @°> need not be

The flanges before referred to prevent

iyt N, i
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I claim as my invention—
1. A cutter-head comprising two members,

one of which is provided with devices for se-

other of which is provided with independent
devices for securing the other cutter in place,
means for adjusting one member of the cut-
ter-head toward and from the other, a circu-

lar cutter-disk arranged concentric with the

axis of one member of the cutter-head formed
integrally with a series of teeth on its periph-
ery and directly secured to this member of

the cutter-head, a similar cireular cutter-disk
arranged concentric with the axis of the other

member of the cutter-head formed with a se-
ries of teeth on its periphery and connected

directly to said other member.of the cutter-
head. |

| curing one of the cutters in place, and the

75

80_

2. The combination of an expanmble cub-

ter-head and two opposing cutters, each com-

| prising a disk formed integrally with a series

of teeth on its periphery and each disk being
arranged concentric with the axis of the cut-
ter-head and movable toward and from each
other coincidently with the movement of the
two members of the cutter-head, said disks

being also formed with projections which in-

terlock, substantially as described.

3. The combination of a cutter-head mem-
ber having a flanged screw-threaded portion
a circular cutver secured to such threaded
portion, a second cutter-head member having
a tapered flange, a circular cutter provided

with a series of teeth onits periphery and hav-

]nﬂ' a tapered opening fitting the tapered
lange, a clamping-collar for holdmﬂ' the cut-
ter on the tapered flange, and means for ad-

Q0

y 95

100

justing the cutter-head members to move the

cutters toward and from each other.

4. The combination of a cutter-head mem-
ber consisting of a sleeve having a flanged
end to receive a cutter, a second cutter head
member surrounding the sleeve of the first
member and having a flanged end to receive
another cutter, a serew-eollar for clamping
the cutter on the outer member of the cutter-
head, a bolt extending through a threaded
hole in the outer member of Dhe cutter and

through a slot in the sleeve of the inner mem-

ber, a nut engaging a screw-threaded portion
of the sleeve of the inner member of the cut-

ter-head, and connections between the nut.

and the outer member of the cutter-head.

5. The combination of a pair of cutters pro-

vided with teeth on their peripheries which
interlock and which are provided with flanges
to guard or cover the openings otherwise lefb
between the body portions of the cutters.

In testimony whereof 1 have hereunto sub
seribed my name.

-~ JOELI. ETTINGER.

Withesses: '
W. W. Moss,
ARTHUR D. A‘\TDDRSON
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