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- UNITED STATES PATENT OFFICE.

WILLIAM E. NICHOLS, OF WINCHENDON, MASSACHUSETTS.

HEAD-CUTTING MACHINE.

. r '

SPECIFICATION forming part of Letters Patent No. 678,022, dated July 9, 1901,

Application filed August 186, 1900 _Serial No. 27,0802, (No model, |

To all whomy it may concerm:

Be it known that I, WiLL1AM E. NICHOLS,
a_citizen of the United States, residing at
Winchendon, in the county of Worcester and
otate of Massachusetts, have invented a new

and useful Improvement in Head - Cutting

Machines, of which the following is a Speci-

fication, reference being had to the accom-
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panying drawings, in which— L

Figure 1 isatop plan view of my new head-
cutting machine. Fig, 2 isa side elevation
of the same. Fig. 3is a sectional view on the
line A A, Fig. 1. TFig. 4is a sectional view
on the line B B, Fig. 1; and Figs. 5, 6, 7, 3,
9, 10, and 11 show details of the construction
hereinafter referred to and deseribed. '

My present invention is an improvement on
the head-cutting machine invented by me and
deseribed in my pending application, Serial
No. 737,018, filed November 20, 1899. -
 The object of my invention is to simplify
the construction, lessen the number of parts,
and make the action of the machine more
positive. -

One feature of my invention is the mech-
anism employed for moving the cutters into

and out of contact with the stock.

A second feature of my invention is the

mechanism employed for raising the lower

clamp to free the earrier-frame from the bar-

~rel-head and for rotating the clamp.

35
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- A third feature of my invention is the
mechanism employed for throwing the mov-
able arm of the carrier-frame out of the way
of the lower cutter. . |

- A fourth feature of my invention is the
mechanism employed to regulate the coéper-
ation of the feeding mechanism, the auto-
matie clamping mechanism, and the cutting.
mechanism. | L |
- Other features of my invention are the
mechanisms employed foradjusting the travel
of the carrier-frame to bring the center of the
barrel-head in the axis of the rotary clamps,

for adjusting the position of the crank-arm

on the crank -shaft, and: for adjusting the
depth of cut made by the cutters. -
My invention consists in the combinations
hereinafter deseribed and claimed. .
In the drawings illustrating the principle

- of myinvention and the best:mode now known

to me of applying that principle, a is the sup-

porting - frame of the machine, in which is
journaled the main shaft b. Fast upon this
shaft are the pulleys ¢, d, ¢, and £, and loose
‘on said shaft b is the pulley g. (See Fig. 1.)
Pulley ¢ receives the power from the driving-

“belt and transmits it through shaft b to the

pulleys d and e, which are belt-connected
with pulleys A and i, fast on the shafts j and

| k& of the cutters [ and m, respectively. Jour-

naled in the rear part of the frame is a shaft
n, mounted fast upon which is-a pulley 16,
belt-connected with pulley f.
inner end of this shaft n is a bevel-pinion o,
(see Fig. 4,) which meshes with a bevel-gear p,

rotation communicated to thissleevegis trans-
mitted to a shaft i by means of a pinion 7, fast
upon sleeve ¢ and intermeshing with a spur-
gear s, fast upon sleeve . Upon the upper
end of shaft ¢ is mounted a crank-arm u, (see
Figs. 2, 5, and 6,) to which is pivoted at one

ted at w.

shaft¢is an eccentric , which works in an ec-
centrie-strap y, provided with aboss z.  (See
Fig. 3.) This boss 2 isslotted at 1 to receive
& bolt 2, which connects the strap v to the

formed with a curved slot 6. Therack 3 en-

| gagesapinion 7,fast upon theshaft8. Mount-

ed on thisshaft 8, one on each side of the ma-
chine, (see Fig. 1,) are the pinions 9 and 10,

12, formed with the curved slot 13, (see Fig.
2,) and the rack 14 is pivoted to a slide 15,

15 1n slide 12. A bolt 17 engages the slot w
1n the link v, and thereby connects the link
tothe carrier-frame extension 18. - (See Fig.7.)

the bolt 17 in the slot w may be controlled.
The carrier-frame is made up of two parts—

(See Fig. 1.) The stationary member 20 is
bolted to the carrier-frame extension 18, as
shown in Fig. 7. .

Pivoted on the bed of the niaéhi.né, at one

side thereof, is a lever 23, (see Fig. 1,) forked

Fast upon the

fast upon a rotarysleeve ¢. The motion of the

end a link v, the other end of which is slot-
(See Fig. 7.) Fast upon the same

rack 3. A link 4 is pivoted at one end to the
| rack 3 and at the other end to the slide 5,

formed with a curved slot the reverse of slot

"T'he bolt 17 is engaged by the adjusting-screw -

a stationary member 20 and a movable arm
i 21, pivoted on thestationary member 20at22.

60 |
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which mesh, respectively, with the racks 11
| and 14. The rack 11.is pivoted-to the slide

Qo

19, by means of which the initial position of g3

| fele
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at its free end to receive a lug 24 upon the
arm 21 of the ecarrier-frame. Screws25 25 pass

through one of the fingers 26 of this forked |

lever 23 and are encircled by spiral springs
97 27, to which is secured the strap 28. A link

20 connects the lever 23 to a lever 30, pivoted

in the frame of the machine. (See Fig. 8.)

The cutter m and its shaft & are adjustably
mounted in a vertically-slidable carriage 81,
(see Figs. 4 and 2,) slotted to permit the pas-
sage of the bolt 52.
32 travels in the slot 13 in slide 12.
zontal reciprocations of the slide 12 thus
causes the vertical reciprocation of the car-
riage 31 to move the catter m into and out of
contact with the stock. A canstan-screw 84
engages an ear upon the bolt 32 and serves
to adjust the height of the cutter m above
the bolt 32. The slot in the carriage ol per-
mits this relative movement. A bracket 35
is bolted to the carriage 31, and mounted in
this bracket 35 is a pin 36, which engages in
aslot 87inthelever 30. (SeeT'igs.8,4,and?2.)
An adjusting-serew 38 serves to regulate the
height of the pin 36 in the slot 37 and thereby
the throw of the lever 30.

The cutter [ and its shaft 5 are adjustably
mounted in a slidable carriage 39, similar to
the mounting of the cutter m and its shaft k.
(See Fig. 4.) This carriage 39 is controlled

by the slotted slide 15 through the bolt 41 and

its boss 40. Within the slot 6 in the slide &
(see Fig. 3) travels a lug 42, fast upon a car-

riage 43, to the lower end of which carriage.

is pivotally secured one end of a lever 44.
(See Figs. 9 and 10, Fig. 10 being a sectional
view on line D D of Fig. 9.) The middle por-
iion 45 of this lever 44 isring-shaped and car-

ries, free to revolve within it, a disk 46, which

is formed with apertures 47, having inelined
walls. TFastupon the lower end of the sleeve
q is a ring 48, in a socket 49 in which IS se-
cured a pin 50, beveled at lower end. 'The
spring 51 tends to force the pin 50 out of the
socket 49. (See Fig.10.) The disk 461s fast
to the elamp-shaft 52, which rotates intermit-
tently with the sleeve q. When the slide 5
reciprocates horizontally, the carriage 43 re-
ciprocates vertically, thereby raising and low-
ering the lever 44 with its disk 46 and throw-
ing the disk 46 into and out of engagement
with the pin 50, carried by the revolving ring

48, fast upon sleeve ¢. Thus the lowerclamp

is moved up and down and caused to rotate
intermittently. |

To adjust the cutters in order to vary the
diameter of the head, adjusting-screws 93 55
are provided.
mounted in slides 54 54, which are carried by
the carriages 31 and 39 and are transversely
slidable therein. (See Figs. 2 and 4.) The

upper clamp 55 (see Fig. 11) is fitted with
Bolts 57, which have a slid--

serew-teeth 0.
ing fit in clamp 55, serew into a disk 53, pro-
vided with apertures 59, into which the teeth
56 enter. This disk 58 masks the teeth 56

. sufficiently

A boss 33 upon this bolt-
The hori-

The cutter-shafts j and & are

878,022

the clamps and prevents the pieces of barrel-
head from being engaged by the teeth and
thrown out of place. When the lower clamp
moves up, the disk 58 unmasks the teeth 50
to allow them to bite the wood

70

and hold it securely while it is rotated during

the cutting operation. An elastic washer 60
permits the upper clamp to yield whenever
variations in the thickness of the stock re-
quires 1t. |

The operation of my new machine is as fol-
lows: Power being applied to the pulley ¢, the

cutters I and m are set In rotation by the

transmission of the power through the belt-
ing connecting the pulleys d and /2 and e and
i. (SeeTig.1.) Theshaftn is also setinro-
tation by the power transmitted through the
belting connecting pulleys f and 16. (See
Fig. 1.) Through pinion o and gear p the
sleeve ¢ is set in rotation, and through pin-
ion 7 and gear s the rotation of the sleeve ¢
causes the rotation of the shaft ¢ and the
crank-arm « and the eccentric #, which are
fast upon the shaft . (See Figs. 4 and 2.)
Thus while the pulley ¢ rotates, the cutters /
and m, the sleeve ¢, and the shaft / are in a
state of constant rotation. The rotation of
the erank-arm % drives the carrier-frame 20
21 toward and from the clamps, and the slot
w in the link v (see Tig. 7) permits the car-
rier-frame to dwell while the pieces of barrel-
head are removed from within the frame by
the upward movement of the lower clamp and
at the other end of its travel, while the car-
rier-frame receives the pieces of barrel-head.
(See Fig. 2.) Therotation of the eccentric @
reciprocates the eccentric-strapy and through
the bolt 2 reciprocates the rack 3, thereby
rocking the pinion 7, shaft 8, and pinions 9
and 10, fast on shaft 8. (See Fig. 3.) The
reciprocating motion of rack 3 is transmitted
through link 4 to the slide 5, and the hori-
zontal reciprocating motion of slide 5 causes
through slot 6 and lug 42 the carriage 45 to
rise and fall, thus raising and lowering the
lever 44, disk 46, and clamp -shaft 52 and
throwing the disk 46 into engagement with
the rotating sleeve g through pin 50. 5Should
the pin 50 meet the wall of the aperture 47
near the top thereof, the bevel-face of the
pin 50 and the spring 51 allow the pin 50 to
yvield and engage the succeeding aperture.
The reciprocation of the rack 3 rocks the
shaft 8 through pinion 7 and through pinions
9 and 10 and racks1l and 14 causes the slides
12 and 15 to reciprocate. The reciprocation
of slide 15 causes the carriage 39 to slide
down and up vertically, and thereby to bring
the rotating cutter / into and out of contact
with the upper side of the rotating stock.
Likewise the reciprocation of the slide 12
causes the carriage 31 to slide up and down,
and thereby to bring the rotating cutter m

into and out of contact with the lower side

of the rotating stock. The upward move-
ment of the carriage 31 clears the movable

as the pieces of barrel-head are fed belween | arm 21 of the carrier-frame out of the way
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- secure the crank-arm v to the shaft ¢.
just the angular position of the crank-arm u |
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of the rising cutter m in this way: The stud
24 18 engaged in the fork of the lever 23 and
the pin 36 in lever 30. Through lever 30 |
and link 29 the upward movement of the pin
36 causes thelever 23 to move outwardly, car-
rying the arm 21 out of the way of the rising
cutter m. Theupward movement of the car-
riage 43 causes the clamp-shaft 52 to be raised,

thereby freeing the carrier-frame of the pieces
of barlel-head clamping them securely, and
rotating them to the cutters as the disk 46 on
the cla,mp-shaft 92 engages the pin 50 on the

rotating sleeve g. The same movement of the |

rack 3 toward the clamp-shaft 52 thus frees
the carrier-frame from the inclosed barrel-
head and clamps and rotates the stock and
brings the cutter into contact with the stock.
The eutters must be kept in contact with the
stock during its rotation, and the stock must
be rotated until the eutbmw operation is com-
pleted. This requires a pause between the
reciprocations of the rack 3..
ment is met by providing the boss z on the ec-
centrie-strap 4 with a slot 1. The rack 3 will

not be moved during the interval required for

the bolt 2 to travel the length of the slot 1.
Slmﬂarlv the slot win link v permits the car-
rier-frame to pause while the lower clamp
frees it from the inclosed barrel-head.

It is a matter of importance that all the

parts should act in unison and that the pieces
of barrel-head should be fed between the

clamps so as to bring the center of the barrel- |

head in the axis of the rotary clamp-shaft 52
when that shaft 52 is moved upward to clamp
and rotate the barrel-head. To provide for
the adjustment necessitated bv this require-

ment, the flange 61 on the upper end of shaft |
t (see Figs. 5 and 6) is provided with a series |

of bolt-holes 62 at small intervals, which reg-
ister with bolt-holes 63 in the erank arm .
Bolts 64 pass through these holes 62 63 and
Toad-

on the Shaft t, the bolts 64 are withdrawn and
the crank-arm « turned to the desired posi-
tion.
holesregistering in the new position.
a fine ad;uetment the adjusting-screw 19 is
turned, thereby a,d;justmﬂ* the bolt 17 in the

- slot w In link 2.

55

60

A stop 65 prevents the carrier- frame 20 21
from being carried too far to the rear by the
momentum of the moving parts, and thus in-
sures the center of t,he barrel-head being

brought accurately in the axis of the rotary

clamp shaft 52.

It is evident that the particular eonstruc-
tion herein described may be departed from
without departing from the spirit of my in-
vention. Kor example, in those parts con-

nected by alug on one fitting into a slot in the

other the constructlon is euscepinble of inver-
sion.

I desire to be understood as claiming my in-
vention in the broadest legally - per m1831b1e
manner.

The require-

- The bolts are then replaced, the bolt-
Togive

l

| elonﬂ'eted slot.

What I claim is—
1. Inarotaryclamping mechanism the com-

bination of a supporting-frame; a pair of co-

operating clamps rotatably mounted in said
frame; the upper one of said clamps being

prowded with teeth and formed with bolt

holes; a plate suspended from said upper
clamp by bolts which are slidable in said bolt-
holes; said plate being apertured for the pas-
sage of said teeth; said bolts; and mechan-
ism for moving the lower ele,mp toward the
upper and for rotd,tmn‘ the clamps.

2. Inahead-cutting meehlne , the combina-

tion of a clamping mecha,nlsm a slide eon-

nected to said clamping mechanism by a lug
on one engaging a can-slot in the other, the
remproeatlons of sald slide throwmﬂ' the

clamping mechanism into and out of engege-f
‘ment; means operatively connecting said
slide with a driving mechanism which recip-

rocates said slide; and said driving mechan-

75
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1Sm eonnected to smd connecting means by a

lug on one eno'e,ﬂ'mﬂ' an elonﬂ'ated slot in the
meehamsm torest while the lug traverses said

3. In a head-cutting meehme, the eombma-

tion of a clamping meehamsm a slide con-
nected to said ela,mpmﬂ* meehamsm by a lug,

.90_
'other thereby permlttlng sald clamping

95

on one engaging a cam-slofi in the other; a
catting meehamsm, a slide connected to sald |

cuttmcr mechanism by a lug on one engaging

& cam- slot in the other; means operetwely
connecting said slides with a rock- shaft; said

roek-ehafb and a driving mechanism Wthh_
oscillates said rock-shaft to clamp the stock.
and throw the cutting meehemsm into con-.

tact therewith.
4. In a mechanism for moving an a,rm of

the carrier-frame out of the way. of the cut-
ter, the combination of -a cutter- carriage;

meehamem for reciprocating said cutter-car-

‘riage; acarrier-frame hevmfr a movable arm;
a lever which engages said moveble arm; and
mechanism operetl vely connecting said lever.,

and said cutter- -carriage.

I00

105

I10

5. In a meehamsm for movmﬂ' an erm of

the carrier-frame out of the way of the cut-

‘ter,. the combination of a cutter- - carriage;

meehamsm for reciprocating said cutter-car-

‘riage; alever reciprocated by said cutter-car- .
‘riage; a carrier-frame having a movable arm;
a lever which engages a stud on the arm of
the carrier- frame, cmd a link connecting said

levers.

115

120

6. In a meehembm for pressmg the pieces

of barrel-head together, the combination of a

‘lever; a strap on sa,1d lever a carrier-frame,

125

one arm of which is movable and engages esud 3
strap; and mechanism for moving said car-

-rier-frame to feed the pieces of barrel head

and to engage said arm and said strap.
7. The combination of a driving mechan-

‘ismja carrier-framereciprocated by said driv-

ing meehamem and connected thereto by a

130

_ lun' on -one engaging a slot in the other; co- .
opera,tmﬂ- cla,mps one of which 13 raised to
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clamp the stock and to free the carrier-frame |

of the barrel-head at the end of its feeding
movement; mechanism forraising said elamp;

a cutting mechanism; mechanism for throw-.

ing said cutting mechanism into contact with
the stock when it is clamped; and a screw-
and-nut adjusting mechanism for adjusting
said carrier-frame to synchronize the end of
its feeding movement and the movement of
sald clamp and cutting mechanism.

3. In ahead-cutting machine, a mechanism

for moving the cutter intoand out of contact |

with the stock comprising a driving mechan-

ism; an eccentric; an eccentric-strap; mech-

anism operatively connecting said eccentric-
strap with coactingslides;said coactingslides,
a lug on one engaging a cam-slot in the other,
one of said slides being connected with said
eceentrie-strap, and the other carrying a cut-
ter; and said cutter.

9. In ahead-cutting machine, a mechanism
for moving the cutter into contact with the
stock and holding the cutter in contact with
the stock, said mechanism being made up of
the combination of a carriage upon which the
cutter is mounted; mechanism for reciprocat-

‘ingsaid cutter-carriage; areciprocating mem-

ber which connects said mechanism with a
driving mechanism; said member and said

mechanism for reciprocating the cutter-car-
riage being connected by a lug on one engag-

ing in an elongated slot in the other, thereby
permitting the cutter to dwell in contact with
the stock while the lug traverses the slot;
and said driving mechanism.

10. In a head-cutting machine, a mechan-
ism for moving the cutter into contact with
the stock and holding the cutter in contact
with the stock during the rotation of the stock
comprising a driving mechanism; an eccen-
trie; an eccentric-strap formed with an elon-
gated slot; a rack formed with a lug which
engages said slot; mechanism connecting said
rack with coacting slides, a lug on one of said
slides engaging a cam-slot in the other; and
a cutter mounted on one of said slides.

11. In a head-cutiing machine, a mechan-

ism for clamping and rotating the stock com-

prising coacting slides, a lug on one engag-
ing a slot in the other; reciprocating mech-
anism operatively connected with one of said
slides; a lever connected to the other of said
slides; a clamp-shaft rotatably mounted in
said lever; a rotary mechanism into and out
of engagement with which said clamp-shaft
is thrown by the reciprocation of said slides;
and coOperating clamps. |

678,022

12. In a‘head-cutting machine, a mechan-
ism for clamping and rotating the stock com-
prising a driving mechanism; an intermit-
tently - reciprocating member connected to
said driving mechanism by a lug on one en-

‘gaging an elongated slot in the other; coact-

ing slides, one connected with said intermit-
tently-reciprocating member and the other
with a lever; said coacting slides being con-
nected by a lug on one engaging a slot in the
other; a clamp-shaft rotatably mounted in
said lever; a rotary mechanism into and out
of engagement with which said clamp-shaf
is thrown by the reciprocations of said slides;
and cooperating clamps.

13. Ahead-cutting machine madeupofasup-
porting-frame; a driving mechanism; a feed-
ing mechanism comprising a carrier-frame; a
link connected to said carrier-frame by alug
ononeengaging an elongated slotin the other,
thereby permitting said carrier-frame todwell
at the ends of its stroke; and mechanism for

‘reciprocatingsaid link; anintermittently-re-

ciprocating member driven by said driving
mechanism} a clamp-shaft carriage; aclamp-
shaft rotatably mounted in said carriage; co-
dcting clamps; mechanism operatively con-
necting said clamp-shaft carriage with said
intermittently - reciprocating member by
which said clamp-shaft is made toclamp and
rotate the stock; a rotary member into and

outof engagement with which the clamp-shaft

is thrown by the reciprocations of said clamp-
shaft carriage; a cutter-carriage; a cufter
mounted on said carriage; and mechanism
operatively connecting said cutter-carriage
with said intermittently-reciprocating mem-
ber by which said cutter is made to contact
with the stoek when it is clamped and ro-
tated. )

- 14. A head-cutting machine made up of a
driving mechanism; a feeding mechanisin;
mechanism for adjusting said feeding mech-
anism to place the center of the head in the
axis of the clamp-shaft when the clamping
mechanism is thrown into operation; an au-
tomatic rotary elamping mechanism; mech-
anism for throwing the cutters into contact
with the stock when itisclamped and rotated;

- and said cutters.

In testimony whereof I affix my signature
in the presence of two subscribing witnesses.

~ WILLIAM E. NICHOLS.

Witnesses:
FRANK B. SPALTER,
HeNRY S. ALLEN.
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