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Application filed Septembel 7, 1921.

Lo all whom it may concern.;

Be it known that T, HerMAN SCHELHAM-
MER, a. citizen of the United States of
Amerlca and a resident of Whitestone Land-
ing, in the county of Queens and State of
Ne\v York, have 1nve11ted certain new and
useful Implovements in. Comb-Cutting Ma-
chines, of which the following is a. spemﬁ—
cation. )

This invention relates to a comb cuttlno

machine and the objects of the invention are

to provide a machine for cutting fine tooth
combs on one or both sides at the same time
and in either direction, that is, automatic
in operation and simple in construction.

To the accomplishment of the above ob-
jects and to such others as may hereinafter
appear the invention comprises a pair of cir-
cular cutteérs mounted in oscillating frames,
controlled to swing toward and away from
the comb blank at “either side thereof simul-
taneously while the comb blank at stated in-
tervals is moved across the llne of travel of
said cutters.

The invention further compmses means for
bending the circular cutters toward the line
of greatest resistance to produce a straight

initial cut; and also means for releasing said

hending means after the initial cut has been
made.
Referring to the drawings:—

Figure 1 is. a front elevatlon of a comb

, cuttmo machine made in accordance with
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the invention.

Figure 2 is a plan view thereof.

I‘lcruxe 3 is a vertical 1onp:1tud1na1 sec-
tion taken on the line 3—3 of Figure 2. -

Figure 4 is a transverse section on the line
4—d of Fi igure 3.

Figure 5 is ‘a view similar to bloure 4
on the line 5—5 of Figure 3.

Figure 6 is a side ele“*a‘moﬂ of one of the
cutters and assocwfced parts.

Figure 7 is a rear v1eW thereof.

qure 8 is a plan view thereof.

I‘muze 9 is an end elevation of the dI‘lV—
ing reversible clutch.

iy igure 10 is a detail.

1Floureo 11, 12 and 18 are enlarged detail
views of the comb clamp and ' associated
parts.

This invention is an 1mprovement over

‘those shown and broadly claimed in pre-

‘ Spwiﬁcation of Lnt"ers Patent.

Patented July 25, 1922,
Serial Wo. 499,001,

vious apphcatlons for patent one filed Aprll

92,1921, Berial No. 463,708 and the other

filoel July 1, 1921, Serial No. 481,757.
Referuno to the drawings, 15 des1gnates
the frame of the machine comprising a base
member: 16 and upright members 17,718 and
19 which support a shaft 20, reduced at both
ends as at 21 and 22. The reduced portion

21 of the shaft 20 is surrounded by a bush-

60

ing 23, housed in a bore 24, :Eouned in a-cut-

ter dnvmo shaft 25, to which is keyed a
major gear 26, havmo‘ an elongated hub or
bushlno 2T, rotatably “mounted in a- bearing
93 on the upright 17.° The shaft 25
is plOVlded with a fixed power pulley 29
and a loose pulley 30 to receive a power
belt 31.

The major gear 96 is in mesh at one side
of the machine with a gear 32, rotatable
with a short shaft 33 and at the opposite

65

70

side with-an-idler gear 34 which is in mesh -

with a gear 35 rotatable with a short shaft
36 said shafts 33 and 36 being mounted on

he lower outer portions of cutter frames
3‘ and 38, each having respectively a foot
stop 39 and 40 amanoed to-engage an abut-
ment, 128, - The cutter - frames 37 and 38 each
have, respectwely, a curved arm 41 and 42
plovmea with 'a - suitable hook 43 at the
ends thereof to which are attached a pull
spring 44.

The upper portlons of the cutter frames
37 and 38 are each provided with a cutter
shaft 45 rotatablv ‘mounted in bearings 45,

"The cutter shafts 45 are each provided with

a cutter 46 and a pulley 47 which is con-

- nected by a belt 48 to a pulley 49 mounted

on -the short shafts 33 and 36.
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The cutter frames 87 and 38 are provided. -

with tubular hubs 50, 30 and 51, 51 arranged
in pairs to-reck on the shaft 20 and are held
against end movement by the upright 18

at one end and the gear 926 at the other. The

95

hubs 50,.50 and 51, 51 are provided with up-- ’

wardly directed arms 52, 52 and 53, 53

formed therewith and arranged in pairs at.

opposite sides of the m‘mhme each pair of

“arms being connected at the top by a cross

bar 54, above which is supported an ad-
]ustable cutter support 55. The cutter sup-
port 55 has in each instance end extensions
or arms 56 which are provided with the
bearings 45 for the cutter shaft 45.
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The top of the uprights 17 and 18 are
provided with suitable dovetailed grooves
81 arranged in alignment to slidably re-
celve a horizontal comb bar 82 having mid-
way of its length a central undercut slot
83 arranged to engage bolts 84 employed to
adjustably secure a comb blank holder 85
in position on said comb bar. ‘ :

In the present instance the comb blank
holder 85 has a rear post 86, to which is piv-
oted an arm 87, carrying at its free end a
swiveled cam hook 88.  The comb blank
holder 85 is also provided with a forked
front post 88’ having a roller cross pin 89
which is engaged by the hook 88 when the
comb blank is clamped in place to be cut. By
referring to Figures 11, 12 and 13 it will be

seen that the comb blank holder 85 is provid--

ed in the present instance with undercut end
clips 89’ shaped to engage the end of a comb
blank. The outer ends of the clips 89’ are
each secured to a suitable clip slide 90 ar-
ranged to slide in a groove formed by suit-
ably spaced plates 91, secured to the comb
blank holder, the plates 91 being cut away
at the ends to permit a small adjusting move-
ment of the clips toward or from each other.
Each clip slide 90 is suitably pivoted to one
end of a short link 92, situated beneath the
same in a suitable groove 93 formed in the
comb blank holder.  The other end of each
link 92 is pivoted to an equalizing drum 94
suitably pivoted in the comb blank holder
and situated below the links 92 in a recess
formed to embrace a coiled spring 95 which
acts through the equalizing drum 94, links
92 and clip slides 90 to removably engage a
comb blank 96" as shown in Figure 12, the
parts being arranged to hold comb blanks of
slightly varying lengths in a central posi-
tion. The comb blank 96’ is locked in posi-
tion by means of a clamp plate 97’ pivoted at
its upper end to the arm 87, the equalizing
drum 94, links 92 and connecting parts be-
ing arranged as before described to be locked
in position when the clamp plate 977 is forced
into position by the hook 88, a suitable bot-
tom plate 98" being provided upon which the
bottom of the comb blank rests, which ex-
tends over the top of the clip slides 90 and
is preferably secured to the plates 91.

The comb blank holder 85 is given inter-
mittent step feed movements through the
medium of a rack 103 secured to the bottom
of the comb bar 82, which is arranged to en-
guage a feed screw 102, secured to a shaft 104
which is mounted in suitable bearings at the
upper end of the upright 17 and 8. The
feed screw 102 is provided with threads ar-
ranged parallel with the end faces thereof
except at diagrammatically opposite points
where they are inclined to one side for a dis-
tance equal to the distance of one tooth of
the comb blank, as shown at 105, so that at
each revolution of the shaft 104 the comb

1,423,968

blank is fed forward a distance equal to one
tooth. '

The shaft 104 also carries a double smooth
faced cam 106 which engages the rollers 108
mounted in short arms 109 secured to the cut-
ter frames 37 and 38 which acts to oscillate
the cutter frames and with them the cutters
46 into and out of engagement with the comb
blank. ' ,

The shaft 104 is provided with a gear 107
which is driven and reversed through the
medium of a suitable clutch mechanism car-

ried on the reduced extension 22 of the shaft .

20. In the present instance the clutch mech-
anism comprises a sleeve or bushing 111 sur-
rounding the extension 22, said slesve being
lceyed to a slidable double faced clutch mem-
ber 112, provided with a gear 113 which
meshes with the gear 107, the same
controlled by a shift fork 114, hinged at 115
to the upright 19. Suitable pulleys 116 and
117, having clutch faces 118 and 119, are
loosely mounted on the ends of the sleeve
111, and carry vespectively a straight belt
120 and a crossed belt 121. The shift fork
114 has a handle 122 provided with a central
bore 123 to slidably receive a spring pressed
pin 124 having a conical projecting end
adapted to engage either of two conical
shaped shallow sockets 125, formed in the
top of the comb bar 82 which act to auto-
matically throw the forl 114, at the end of
the cutting operation, into neutral position,
to stop the machine.

When it is desired to start the machine the
handle 122 of the fork 114 is moved to throw
the clutch member 112 into engagement with
one or the other clutch faces 118 or 119 ac-
cording to the required direction of travel
to be given to the comb bar 82, leaving the
spring pressed pin 124 resting on the comb
bar 82 adjacent one of the sockets 125, into
which on the preceding movement of the
comb bar 82 it had been forced to stop the
machine when in the further operation of the
machine the spring pressed pin 124 will he
engaged by the other socket 125 to again
stop the machine. After which the above
operation can be repeated to again reverse
the machine.

Means are provided in the present in-
stance for controlling both the timing and
inward throw of the cutter frames which
comprise a gauge plate 127 secured to the
comb bar 82, the same being provided with
end lugs 128 and a reduced portion 129,
which are arranged to engage al certain
times suitable stop pins 131 secured to the
cutter frames. The stop pins 131 are ar-
ranged to strike the lugs 128 at the beginning
of the oscillatory movement of the cuiter
frames to thereby prevent the cutter frames
from moving the cutters into engagement
with the comb blank until the same has been
moved into its proper predetermined posi-

being -
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tion, when the stop pins 131 will clear the
lugs 128 permitting the cutter frames to
move the cutters info engagement with the
comb blank, the inward limit of the cutters
being controlled by the stop pins 131 engag-
ing the reduced portion 129. ~After the comb
blank has moved sufficiently to permit the
stop pins 131 to pass the lugs 128 to make
the initial cuts in the comb blank the reduced
portion 129 acts to limit the inward move-
ment of the cutters on all succeeding cuts
and until the last predetermined cuts have
been made when the stop pins 131 are ar-
ranged to engage the other lugs 128 on the
other end of the gauge plate 127, after which
the machine is stopped as above described.
When a new comb blank is inserted in the
comb clamp the machine is reversed and the
lugs 128 that controlled the last cuts on the
previously cut comb blank, controls the ini-
tial cuts on the new comb blank. :

To obtain the best results in cutting high
grade combs, the initial cut at the end of the
comb should be straight and true; this initial
cut. is difficult to make for the reason that
the same is so near the end of the blank, the
circular cutter being thin will follow the
line of least resistance and will ordinarily
curve outward away from the greater mass
of" comb stock, resulting in an outwardly
curved cut. '

The difficulty above described Is obviated
by providing cutter bending means, that are
reversible, for giving the circular cutters a
slight inward or outward bend during the
first or initial cut, automatic tripping means
being provided to release the circular cutters
and permit them to return to the normal
straight position, previous to the time the
second cut is made. -

The cutter support 55 with the inwardly
directed arms 56, provided with the bearings
45" for the reduced ends of the cutter shaft

- 45,is provided with a yolke shaped frame 59,

45

58

60

65

ward through a

in the present instance, adjacent the right
hand bearing 45’. The yoke shaped frame
59 carries a %ongitudinally movable bending
bar 66, provided with an upwardly divected
pin 65, extending through a slot 71, in a
sleeve 67, which is confined against longitudi-

nal movement in the fork of the yoke frame.

- The pin 65 is arranged to engage a cam slot

64, formed in a circular head 63, carried on
the lower end of a pin 62, which passes up-
bore 60 in the yoke frame,
the same being locked in adjusted position by
a set screw 61. The sleeve 67 has a back-
wardly directed arm 68 formed with an up-
wardly extending finger piece- 70 and a
socket arranged to house a spring actuated
locking pin 77, ‘ »
Swiveled on a pin 74, having a head 75,
carried by the right hand arm 56 of the
cutter support 55, is a segmental lock and
trip plate 72, formed with an extension 98,

to which is secured a trip piece 96, by means
of a knuckle joint 97." The trip plate 72
has a pair of grooves 73, V shaped in cross
section and concentric with the swivel pin
74 to alternately receive the conical teat on
the end of the locking pin 77. To the outer
end of the arm 68 is attached a flexible wire
or cable 79 which is arranged to pass over
a roller 80, the other end of the flexible wire
79’ being secured to one end of a pull spring
79 anchored at its other end to a bracket
secured to the cutter support. o

a8

70

The cutter support 55 is arranged to ad- -

justably support two pairs of guide arms 57
made to extend outward on each side of the
cutter -46 above and below the cutter shaft
45, having at their outer ends threaded open-
ings to receive adjustable guide or- brace

pins 58.

The normal inoperative position of the
cutter bending means just described is shown
in Figure 6, in which the teat of the locking
pin 77 is engaged by a slot or ¥ -shaped
groove 76 in the top of the swivel pin T4,
the spring 79 attached to the flexible wire
79’ acting to hold the pin 65 in a vertical
position, which acts to hold the guide arms
57 in normal inoperative position. :

When the feed of the comb bar 82 is to be
to the right as shown in Figure 2, the arm
68 is raised in each instance until the teat
of the locking pin 77 rests in the upper
segmental groove 73 which serves to lock the
arm 63 in this position against the temsion
of the spring 79. The raising of the arm
68, as just described, rotates the sleeve 67,
and with it the pin 65, the cam slot 64 act-
ing to force the pin 65 and with it the bend- -
ing bar 66 to which it is secured, slightly to
the left, thereby moving the bending bar 66
to force the cutter shaft 45 slightly to the
left against the action of a spring pressed
plunger bar 68" carried in a support on the
opposite arm 56 of the cutter support 55
and against the stationary left hand guide or
brace pins 58, thereby bending the cutter 46
slightly to the right, in which position: the
cutter 46 is arranged in proper position to
make the first or initial cut. ‘ ‘

As the cutter frames swing the cutters 46

80

88

80

100

105

110

116

outward after the first initial cuts have been -

made, each trip piece 96 contacts with “a
properly positioned trip bar 99, adjustably
mounted on the standard 18, which acts to
rock the trip plate 72 on its pivot which
causes the teat on the locking pin 77 to ride
out of the V shaped groove 73 the spring 79
acting to return the cutter bending means to
normal inoperative: position, with the teat

of the locking pin 77 engaging the groove :

76, when, as before described, the guide arms
57 are in normal inoperative position acting
merely as guides to hold the cutters in-nor-
mal straight position while the remaining
cuts in the comb blank are made. ‘ :

120
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When the feed of the comb bar 82 is to
the left the arm 68 is drawn down and locked
in the lower segmental groove 78 before the
first initial cut is made in order to bend the
cutter 46 to the left, the cutter shaft 45 in
this instance being forced to the right by the
spring pressed plunger bar 66" carried in the
opposite arm 56 of the cutter support, when
the pin 65 acting in the cam shaft 64 draws
the bending bar 66, to which it is secured, to
the right or away from the cutter bar 45.
When, as before described, the cntter frames
swing the cutters outward after the first ini-
tial cuts have been made, each trip piece 96
contacts with the trip bar 99, which acts to
rock the trip plate 72 on its pivot to return
the cutter bending means to normal inoper-
ative position, to hold the cutters in normal
straight position while the remaining cuts
In the comb blank are made, as before de-
scribed.

From the foregoing description it will be
seen that the comb cutting machine is en-
tirely automatic in operation and requires
only the setting of the arms 68 of the cutter
bending mechanism before the first initial
cuts are made and the operation of the han-
dle 122 to throw the clutch member 112 into
engagement with one or the other clutch
faces 118 or 119 as before described.

While the invention has been described
with particular reference to the details of
construction, the same is not to be considered
as limited thereto, as many changes can be
made and still fall within the scope of the
invention set forth in the following claims.

What I claim is:— : .

1. In a comb cutting machine, a cutter for
cutting teeth in a comb blank, an oscillatory
cutter carrying frame, a stop on said frame,
and an H-shaped gauge plate arranged to
allow said stop to clear the legs thereof dur-
ing the cutting of said teeth, and to cause
said legs to engage said stop. for preventing
further oscillation of said frames on the
completion of the cutting operation.

2. In a comb cutting machine, a longi-
tudinally fed comb clamp, a bar having
spaced sockets therein carrying said clamp,
a clutch for reversing the Jongitudinal feed
of said clamp, a lever for operating said
clutch, and a spring pressed pin in said lever
for engaging a socket in said bar to throw
said lever at a predetermined point.

3. A comb cutting machine comprising in
combination a comb clamp for holding a
comb blank, cutters situated on opposite
sides of said comb clamp. cutter carrying
frames, stops on said frames, means for mov.
ing said frames toward and away from said
comb blank, means for feeding said comb
clamp across the line of travel of said cut-
ters, and means for stopping the operation
of said cutters when the comb is complete
comprising a gauge plate and projecting lugs

.engage a socket in said bar for

1,423,068

on the extremities of said plate adapted to-

engage said stops after the last tooth has
been cut in said comb.

4. In a comb cutting machine, a revoluble
cutter, a longitudinally slidable shaft carry-
ing said cutter, and means for bending said
cutter on the initial cut thereof comprising
a stationary yoke arranged about said cutter,
a pin-on said shaft, a cylindrical cam having
a cam slot therein inclined to the axis of said
shaft for receiving said pin, and means for
partially rotating said pin in said slot for
causing said cutter carrying shaft to slide
longitudinally, whereby said cutter is forced
into contact with said yoke.

5. A comb cutting machine comprising in

combination a comb clamp for holding a .

comb blank, a bar having a pair of spaced
sockets therein and carrying said cl amp, cut-
ters for cutting teeth in said comb blank,
means for simultaneously moving said cut-
ters toward and away from said comb blank,
means for intermittently feeding said comb
clamp across the line of travel of said cut.
ters, and means for reversing the feeding
movement of said comb clamp to cut a new
comb blank in the opposite direction com-
prising - a reversing clutch, a lever oper-
atively connected to said clutch, and a
spring pressed pin in said lever adapted to
operating
said lever, :

6. In a comb cutting machine, a revoluble
cutter. a longitudinally slidable shaft carry-
ing said cutter, means for bending said saw
on the initial cut thereof, and means for
locking said saw in the bent position thereof
comprising a grooved plate, and a spring

s

pressed teat operatively conmnected to said

saw bending means and adapted to engage 1

a groove in said plate until the initial cut
has been completed,

7. In a comb cutting machine, a revoluble
cutter, a longitudinally slidable shaft carry-
ing said cutter, means for bending said saw
on the initial cut thereof, means for locking
said saw in the bent position thereof com.
prising a pivoted, spring pulled, grooved
plate and a spring pressed teat operatively

connected to said saw bending means and

adapted to removably engage a groove in
said plate, and means for releasing said saw
comprising a stationary trip piece arranged
to rock said plate on the completion of the
initial cut to remove said teat from said
groove,

8. A comb cutting machine comprising in
combination a comb clamp for holding a
comb blank, cutter frames, cutters rotatably
mounted on said cutter frames, a smooth
cam for moving said cutter frames together
with the cutters toward and away from said
comb blank, and means for giving said comb
clamp progressive step movements in either
direction across the line of travel of. said
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cutters, comprising a rack carried by said
clamp and a screw independent of said cam
for operating said rack.

9. A comb cutting machine comprising in
combinaticn a comb clamp for holding a
comb blank, a bar having a pair of spaced
sockets therein and carrying said clamp,
means for feeding said comb clamp, reversi-
ble clutch operating means adapted to en-
gage and to be carried by means of one of
said sockets for reversing the feeding move-
ment of said comb clamp, cutters for cutting
teeth in said comb blank, and means for
moving said cutters toward and away from
said comb blank. :

10. A comb cutting machine comprising in
combination a ¢omb clamp for holding a
comb blank, a bar having sockets therein and
movable with said comb clamp, means for
feeding said comb clamp, reversible clutch
operating means operated by said bar for
reversing the feeding movement of said
comb clamp, automatic means for stopping
the feeding movement of said comb clamp at
the end of each feeding movement, cutters for
cutting teeth in said comb blank, and means
for moving said cutters toward and away
from said comb blank.

11. A comb cutting machine comprising
in combination a comb clamp for holding a
comb blank, cutters situated on opposite
sides of said comb clamp, means for moving
said cutters toward and away from said comb

“blank, means for feeding said comb clamp

across the line of travel of said cutters, means
for stopping the oscillation of said cutters
when the comb is complete, and means in-
dependent of said cutter stopping means for
stopping the feeding of said comb clamp
when the comb is complete comprising a
lever operatively connected to said clamp,
and a clutch connected to said lever and
adapted to be thrown into neutral position
when the cutting of the comb has been com-
pleted.

19. A comb cutting machine comprising
in combination a comb clamp for holding a
comb blank, cutters situated on opposite sides
of said comb clamp, means for moving said
cutters toward and away from said comb
blank, means for feeding said comb clamp
across the line of travel of said cutters, means
for stopping the oscillation of said cutters
when the comb is complete comprising an H-
shaped plate movable with gaid clamp, and
stops movable with said cutters and adapted
to engage the projecting ends of said H-shaped
plate when the comb is complete, means
independent of said cutter stopping means
for stopping the feeding of said comb clamp
when the comb is complete, and means for
reversing the feeding movement of said comb
clamp to cut a new comb blank.

13. A comb cutting machine comprising in
combination a comb clamp for holding a

i a

¢omb blank, a rack on said clamp, cutters

situsted on opposite sides of said comb.

clamp, a smooth cam for moving said cut-
ters toward and away from said comb blank,
a serew engaging said rack for feeding said
comb clamp across the line of travel of said
cutters and a shaft upon which said cam and
said screw are mounted. :
14. A comb cutting machine comprising in
combination a comb clamp for holding a
comb hlank, a bar supporting said comb
blank, cutters situated on opposite sides of
said comb clamp, means for moving said cut-
ters toward and away from said comb blank,
means for feeding said comb clamp across
the line of travel of said cutters, a shaff
upon which is mounted said cutter moving

70
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and comb clamp feeding means, and means

for reversing the movement of said shaft to
reverse the feeding movement of said comb
clamp comprising a lever adapted to engage
and to be operated by said bar at predeter-
mined intervals, and a clutch operatively
connected to said lever and said shaft.

15. A comb cutting machine comprising in
combination a comb clamp for holding a
comb blank, cutters situated on opposite
sides of said comb clamp, a cam for moving
said cutters towards and away from sald
comb blank, means for feeding said comb
clamp across the line of travel of said cut-
ters and means for bending the cutters to
compensate for side thrust on the initial
cut comprising a stationary yoke, means for
sliding said cutters into contact with said
yoke, and means for removably locking said
cutters in the bent position thereof com-
prising a grooved plate and a spring pressed
teat connected to said cutter sliding means
and adapted to engage a groove in said
plate.

16. A comb cutting machine comprising
in combination a comb clamp for holding a
comb blank, cutters situated on opposite
sides of said comb clamp, a longitudinally
slidable shaft carrying said cutters, means
for moving said cutters toward and away
from said comb blank, means for feeding
said comb clamp in either direction across
the line of travel of said cutters, and means
for bending the cutters in either direction,
depending npon the feeding direction of the
comb clamp to compensate for side thrust
on the inital cut comprising a yoke against
which said cutters may be urged, a pin on
said cutter shaft, a slotted cam engaged by
said pin and arranged to cause said shaft to
clide on the rotation of said pin in either
direction. ' ‘ ‘

17, A comb cutting machine comprising

in combination a comb clamp for holding a

comb blank, cutters situated on opposite
sides of said comb clamp, means for moving
said cutters toward and away from said
comb blank, means for feeding said comb
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clamp across the line of travel of said cut- specification in the
. ters, means for bending the cutters to com- seribing: witnesses.
- pensate for side thrust on the initial cut ATA N T Y

and means for returning said cutter bending3 ‘ HERMAN SCHELHAMMER,
5 means to normal position after the initial  Witnesses:

cut has been made. ArTEUR SEUBERT,
In testimony whereof T have signed this Horacr H. Namw.

presence of two sub-




