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UNITED STATES

PaTeENT OFFICE.

THOMAS 8. CRANE, OF EAST ORANGE, NEW JERSEY, ASSIGNOR TO EDWARD
' BRADLEY, OF NEW YORK, N. Y.

LOG-CROSSCUTTING MACHINE.

SPECIFICATION forming part of Letters Patent No. 447,462, dated March 3, 1891.
Appliczition filed May 1,1890, Serial No. 350,195, (No model.)

To wll whom it may concern:

Be it known that I, THOMAS S. CRANE, a
citizen of the United States, residing at East
Orange, Essex county, New Jersey, have in-

5 vented certain newand useful Improvements
in Log-Crosseutting Machines, fully described
and represented in the following specification
and the accompanying drawings, forming a
part of the same.

ro  The present invention is adapted particu-
larly for the preparation of fiber to be used
in the manufacture of paper and pasteboard;
but the apparatus may be used for other pur-
poses. ‘ ’

15 Theapparatusisintended tooperateaknife
to cut slices from the end of a wooden log,
the slices then being boiled (in paper-mana-
facture) with sumitable chemicals to wholly
separate the fibers.

20 In the manufacture of paper-pulp it is de-
sirable to wholly remove the bark from the
wood before the fiber is disintegrated, and
such operation is performed by machines
adapted to operate upon short logs, say two

25 feet in length.

The apparatus shown herein is adapted to
operate upon a succession of such short logs
and to firmly support the last end of each log
during the cutting operation.

30 The construction will be understood by ref-
erence to the annexed drawings, in which—

Figure 1isa front elevation of the machine;
Fig. 2, a rear elevation; Fig. 3, an elevation
of the delivery. Ifig. 4 is a plan of the knife-

3¢ beam. Fig. 5 isaside view of the same; Fig.
6, an end view of the same; Fig. 7, a plan.
Fig. Sisarear elevation of the machine above
the cross-bars D, with the parts in section
where hatched adjacent tothe pulley ¢’ Tig.

40 9, a section on line z 2 in Fig. 7; Fig. 10, a
similar section of the head, a portion of the
feed-roll s, and a log with a slice half cut
therefrom; Fig. 11, an alternative construe-
tion. .

45  Aseriesoffeed-rollscis journaled in beams
b ', which are sustained by a frame consist-
ingin legs C, cross-bars D, and tiesE. Thelat-
ter in Fig. 3 are shown mounted upon foun-
dation logs or beams F. Thelogs areomitted

5o in Fig. 1, and the parts D and I are omitted
in Fig. 2. A head formed of plates ¢ and d

is secured transversely to the beams b 0.
The plates are connected by blocks 7 and
bolts 7/, and a knife-carriage g is fitted to
slide snugly between the plates. The car- 55
riage is adapted to slide up and down in a
curved path between the plates by means of
ilinks e, pivoted at their lower ends to the top
of the carriage by pins fand ¢’ and at their
upper ends to stationary studs ¢’, secured 6o
in the plates. Arms ¢% connected by a link
%, are shown attached to the links e to give
them a parallel motion. The carriage is re-
ciprocated by suitable gearing. Rolls o are
provided to press the log toward the rolls a, 65
which latter are suitably operated to feed the
log forward when the knife is raised, the
knife cutting a slice from the end of the log
at each reciproeation. The thickness of the
slices is determined by a gage-plate attached 7o
to the knife-carriage, against which plate the
end of the log is pressed when fed forward.

The knife-carriage is formed of a square
frame with grooves in the top to admit the
links e, and having the knife k secured at the 75
inner side of a beveled opening [ for discharg-
ing thecut wood. Thelower part of the frame
consists in a bar I, faced with a steel gage-
plate I, the upper edge of which is adjacent
to the lower edge of the knife.. The plate is 8o
arranged parallel with the path of the knife,
and at a suitable distance therefrom tc gage
the thickness of the slices and to form a
throatthrough which the slices are discharged
when cut, as shown in Fig. 10. The plate I 85
moves with the knife and carriage, but ob-
structs the movement of the log when fed
forward beneath the knife, the end of the log
remaining in contact with the plateas it moves
downward until the slice is severed and dis- go
charged through the throat, as indieated in-
Figs. 9 and 10. :

An aperture m is formed in the head,
through which the log is fed, and the lower
edge of such aperture is provided with a g3
shear-plate m/, past which the inner face of
the knife cuts at the close of each stroke, as
shown in Fig. 9. o

A supporter n, formed of a steel bar thin-
ner than the wooden slice and having its top 100
level with the plate m’, is fixed to the head- .
plate ca little distance from the plate to sup-
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port the slice while cutling, as shown in IFig.
10, where the knife is represented hall-way
through the log, with a slice s partly cut and

another slice s’ discharged from the throat’

and falling over the bar L.

In Fig.10 theslice s is shown severed from
the last end of a log I/, with another log I
pressed toward the same by the feed-rolls a
o’ during the cutting operation. The short
end of a log is thus sustained upon one side
by the gage-plate I, while the log I* sustaing
it upon the opposite side, and the supporter
7. sustains it at the bottom, so that it is held
immovably while the knife dividesit, as shown
in Fig. 10.

The knife-carriage is reciprocated by suit-
able econnections to a crank-pin J, rotated with
a shaft J’, which, for convenience of construc-
tion,isarranged beneath thelog-bed formed by
the rolls a. The crank-shaft is mounted in
boxes upon the beams D, and apulley-shaft o,
provided with a pulley o’ and pinion ¢? is
mounted upon the same beams and rotates the
crank-shaft through the medium of a large
cog-wheel 0°. Owing to the location of the
crank-shaft, the motion of the crank is com-
municated to the carriage by a bell-crank IS,
one arm of which is connected with the pin
g’ upon the carriage by a link ¢® and the other
arm to the crank-pin J by a link ¢°. The
hell-crank is pivoted to the head-plates ¢ and
d in bearings ¢% and a slot d’is formed in the
plate d, through which the pin ¢’ projects to
receive the link ¢ The pulley o’ is shown
provided with a elutch actuated by a clutch-
lever p and handle p’, projected upward near
the stand of the operator upon the frontside
of the bed. (Shown in Fig. 1.)

Six feed-rolls are shown in the section in
Fig. 9, three of the rolls being arranged at
suitable distances to support one of the logs
I, while the other three rolls are arranged
ahead of the same toward the inlet = of the
machine to support an additional log
The feed-rolls nearest the inlet of the ma-
chine are preferablyrotated ata higherspeed
than the others, so than when a log is laid on
the rolls it may be pressed forcibly against
the rear end of the preceding log,so as to re-
main in close contact therewith when fed for-
ward by the feeding-rolls a o/, adjacent to the
knife. Such close contact is very desirable
to sustain the last end of the log during the
final cut upon such log, as shown at !’ in
Fig. 10.

The ends of the logs are preferably squared
in advance to make them fit evenly against
one another for the purpose just described.

The means for rotating the rollsat different
speeds is shown in Figs. 2, 9, and 7, and con-
sists in connected cog-wheels driven at dif-
ferent speeds. s are the wheels upon the
slow feed-rolls o nearest the knife, and # are
the wheels upon the three rolls beneath the
log I 1n Fig. 9. The motion is imparted to

these gears by a shaft g, connected by a pul-
ley ¢’ and a belt » with a pulley upon the
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shaft J’. The gears s are connected by in-
termediates s/, and by means of a gear s* with
a pair of miter-wheels « upon the shaft g.
The gears ¢ are connected by intermediates
¥, and one of the latter is connected with the
shaft ¢ by miter-gears v. The wheel con-
nected with the miter-gears v is nearly twice
the size of that connected with the miter-
wheels 2, so that a much higher speed is im-
parted to the rolls which are actuated by the
gears t than the rolls connected with the gears
s. The pressure-rolls ¢/ are journaled in
frames «?, pivoted at one end by studs o’ to
lugs af upon the beam 0.

In Fig. 1 a long log P is shown beneath the
rolls @’ and the frames «? lifted to the same
level; butthe logs I’ and Fin Fig. 9 are shown
of differentthicknesses, and oneof the frames
a? elevated above the log I’ by the contact of
the log P with a seat w upon such frame.
Such seat is suitably sloped for the end of
each log to wedge benecath it in raising the
frame ¢, and is provided to adapt the press-
ure-rolls ¢’ to operate automatically upon
short logs of different thicknesses.

The two pressure-rolls shown in the draw-
ings are arranged at a suitable distance from
the knife to bear upon a log of the required
length, 5o that one of such rolls may be op-
erative upon the log when the other is lifted,
as shown in Fig. 9, by the introduction of a
thicker log behind it.

Thefeed-rollscare preferably made smooth,
s0 as to be rotated continuously and operate
merely by friction, the rolls slipping in con-
tact with the wood during the cut, as shown
in Figs. 9 and 10, and operating to push the
log forward (as soon as the knife is lifted) in
contact with the gage-plate I, which is then
lifted in front of the log, as shown in Iig. 3,
and as is also apparent in Fig. 10.

The roll-frames a* are shown each provided
with a stud o projected upward to receive
auxiliary weiglts 2/, by which the pressure
of the rolls &’ may be graduated.

The rolls ¢ may be fluted, if. desired,and
operated intermittingly by a ratchet-connec-
tion with the reciprocating cross-head, and
the rolls a’ may also be rotated by a chain-
connection with one of the rolls ¢, or by ex-
pansion-gearing, such as is commonly used
in actuating similar feed-rolls. ‘

A handle M is shown attached to one of
the roll-frames in Figs. 7 and 9, by which the
frame may be elevated to facilitate the in-
troduction of a thick log behind a thin one,
or to diminish or increase the pressure upon
the log at the pleasure of the operator. Ioth
the frames ¢ may be provided with such le-
vers, if desired. ‘

The rear ends of the beams b and b’ are
shown connected by a tie 0% the top of which
serves as a seat to receive the impact of the
logs when thrown upon the rolls nearest to
the inlet of the machine,which is indicated
by the arrowx in Figs.1and9. TItis obvious
that & smooth bed may be furnished in place
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of the series of rolls ¢, and only a single pair
of feed-rolls provided to propel the logs. It
is, however, desirable that mechanism De pro-
vided to press the end of each log foreibly
against the preceding one when fed into the
machine and before reaching the kuife, to
sustain the short ends of the logs during the
cutting operation, as indicated in Fig. 10.

The machine shown in the drawings is de-
signed to cut slices of uniform thickness for
the manufacture of wood pulp, and the gage-
plate I is therefore set at a suitable distance
from the shear-plate. The thickness of the
slice is varied by removing the plate I (which
is shown in Fig. 9 attached removably to the
bar II by screws I?) and substituting asimilar
plate of suitable thickness, or by inserting a
packing of suitable thickness between the
plate I and the beam H, to which it is fast-
ened. Screws I? are shown in Fig. 9 to hold
the plate I removably upon the beam to fa-
cilite such change or adjustment or the re-
placement of the plate when worn.

The sole object of using the plates I and
m’ in the machine is to eompensate for wear
by the substitution of new plates when the
old ones are too much worn to perform their
funetions.

 The shear-plate m’ is formed at its up-
per corner with a narrow strip projecting
toward the knife, and it is obvious that such
narrow strip greatly facilitates the sharp-
ening or grinding of the shear-plate when its
upper corner becomes worn by use. With-
out such narrow strip or projection in con-
tact with the knife it would be necessary to
grind off the whole surface of the shear-plate
to renew the upper corner.

The principal function of the gage-plate I is
not to gage the thickness of theslices, as that
may be effected by suitable feeding mechan-
ism, but to sustain the slice upon one side

-during the eutting operation and prevent it

from slipping off of the shear-plate when the
last cut is being made upon the short end of
a log.

In Figs. 1 and 8 the log is shown ripped in
half to furnish a flat side that it may be laid
upon the bed-rolis a, and a guide P isshown
projected above the bed-rolls at oue side of
the log to direct the same toward the aper-
ture m in the head, Fig. 10, and to sustain
the lateral thrust upon the log, which is pro-
duced by the draw cut of the Lknife. It is
not, however, essential that the logs should
be split, and a round log is shown in Fig. 11
in connection with a hand-lever for pressing
the log toward the gage-plate when the knife

* is raised.

60
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In Fig. 11 a strip #* is shown doweled by
pins #? 1o the guide », and provided with a
row of holes n* to receive a pin »’ upon the
end of a pushing-levern’. Thepushing-lever
is provided with a presser pin =%, projected
toward the end of the log, and the pin n’ may
be inserted in any of the holes #?, so as to
bring the presser-pin »' to bear upon the rear

end of the log and pry it toward the gage-
plate I.  The picce provided with the holes nt
would require to be of nearly the same height
as the log I%, (shown upon the rolls a in Fig.
11,) that the lever n° may be extended across
it, as shown, and the object of doweling the
strip to the guide /* is to permit the removal
of such perforated strip to substitute others
of different heights to correspond with logs
of different dimensions.

The pushing-lever n’ is a desirable adjunct
to the machine for feeding logs of some par-
ticularclass that may resist the cuttingaction
of the knife more foreibly than usual. With
such logs the roll-frames ¢® would be removed
by withdrawing the studs ¢? from_ the bear-
ings ¢! and applying the perforated strip n?
to the guide . In such case the lower rolls a
would operate as feed-rolls by their contact
with the under side of the log, but the oper-
ator would be enabled to hold the log firmly
up to the gage-plate during the cutting oper-

-ation, and thus prevent it from slipping back

under the dog 7, as might be the case if the
knife were dull or the wood particularly hard
or knotty.

A dog v, to grip the logs during the cutting
operation, is shown in Figs. 7, 8,and 9 in the
form of a vertical slide secured movably upon
the plate ¢ by gibs 4/, and having an arm z
projected above the knife-carriage ¢, to be
lifted thereby near the upper end of its stroke.

In Fig. 9 the knife is shown at the extreme
lower end of its stroke with the point of the
dog bedded in the top of the log, against which
it is pressed by weights 2z, secured upon the
top of the dog. In this figure the top of the
carriage (to which the letter ¢ is applied) is
shown retracted below the arm z a little
farther than the depth of thelog?’. Thearm
is thus constructed that the dog may not be
lifted until the edge of the knife has been
raised above the top of the log. The log is
thus held from its feeding movement (toward
the gage-plate I) until the knife is clear from
its upper surface, and the edge of the knife
is thereby prevented from abrasion or injury
by robbing against the top of the log, which
wonld result if the log were held back solely
by the knife and slipped forward beneath it
as soon as the edge of the knife reached the
upper surface. If .an intermittent feed were
used, such dog would not be necessary to hold
the log back from abrading the edge of the
knife; but with such a feed the dog would be
useful to clamp the log more rigidly upon the
log-bed during the cutting operation than
would be effected by the mere pressure of the
weighted feed-roll o’.

It will be observed that by pivoting the
roll-frames a?at one side only (as by the stud
a®) the front sides of the logs are rendered
more accessible for inspection and manage-
ment if the feed becomes obstructed. Itwill
be noticed by reference to Figs. 9 and 10 that
the shear-plate m” is made with a narrow pro-
jection toward the knife at its upper edge to
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form a very narrow space in which the edge
of the knife penetrates, and that the space
between the plate and the supportern is thus
widened toward the bottom to form a clear-
ance which greatly facilitates the escape of
chips or foreign material which may be
crowded Dy the knife into the narrow space
between the upper edge of the supporter and
shear-plate. The thickness of the supporter
would obviously be less than that of the in-
tended slice to permit the movement of the
gage-plate I pastthe supporter. By forming
the head which gnides the knife-carriage of
flat plates ¢ and d the rigidity of the car-
riage is maintained during the cutting-stroke
by the extended support afforded to its op-
posite faces, and the expense of fitting the
knife-carriage to guides of special form is
wholly avoided. Both economy and strength
are secured by this construection.

Having thus set forth the nature of my in-
vention, what I claim herein is—

1. In a log-crosscutting machine, the combi-
nation, with a shear-plate and a knife mov-
able past thesame forcutting the logs, of feed-
rolls arranged to propel a series of logs to-
ward the knife, the rolls farthest from the
knife being propelled at a higher rate of
speed than those adjacent to the knife, as and
for the purpose set forth.

2 Inalog-crosscutting machine, the combi-
nation, with a suitable bed for sustaining the
logs, of a knife-carriage reciprocated trans-
versely to the bed, with the knife g and gage-
plate I, the slide movable vertically adjacent
to the knife and provided with the dog ¥ at
its lower end, the weight 2’ upon the slide,
and the arm z,projected from theslide inthe
path of the knife-carriage and lifted by the
carriage during the feeding movement of the
log, substantially as herein set forth.

3. In alog-crosscutting machine, the combi-
hation, with a suitable bed to support the
logs, a knife reciprocated transversely to the
bed, and a gage-plate movable with the knife,
of feed-rolls rotated in the bed to propel the
logs, and one or more rolls ¢, mounted in roll-
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frames a?, pivoted at one end only by studs
a? and provided with the weight-studs ¢’ and
removable weights ', substantially as herein
set forth.

4. In alog-crosscutting machine,the combi-
nation, with a suitable bed for sustaining the
logs, of a head consisting in the plates ¢ and
d, sustained transverse to the bed, the knife-
carriage g, carrying the knife L and gage-
piate I and pivoted movably within the head
by links ¢, and a crank and connections. to
the earriage for reciprocating the same, sub-
stantially as herein set forth.

5. In alog-crosscutting machine, the combi-
nation, with a suitable bed for sustaining the
logs, of a head consisting in the plates ¢ and
d, fixed transverse to the bed, the knife-car-
riage g, carrying the knife & and gage-plate

‘T and pivoted movably within the head by

links e, the crank-shaft J’, arranged beneath
the bed and provided with the crank .J, the
bell-ecrank K, pivoted upon the head, and
the links ¢® and ¢? the whole arranged and
operated substantially as set forth.

6. Inalog-crosscutting machine, the combi-
nation, with a suitable bed for sustaining the
logs, of a head consisting in the plates ¢ and
d, fixed transverse to the bed, the knife-car-
riage g, earrying the knife k& and gage-plate
I and pivoted movably within the head by
links e, the erank-shaft J’, arranged beneath
the bed and provided with the crank J, the
bell-crank K, pivoted upon the head, and the
links g? and ¢° the series of rolls « in the
bed, the shaft g,connected with the shaft J”,
as described, and gearing connecting the
shaft ¢ with the feed-rolls and adapted to
rotate the rolls at different speeds, as and for
the purpose set forth.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

THOMAS S. CRANE.
Witnesses:

J. Van NEsT, Jr,
CHARLES M. LuM,
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