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UNITED STATES

PATENT OFFICE.

SAMUEL B. DEAN, OF BOSTON, MASSACHUSETTS, WILLIAM T. NICHOLSON, O
PROVIDENCE, RHODE ISLAND, AND GUSTAVUS AMES, OF OSWEGO, NEW
YORK; SATD DEAN & NICHOLSON ASSIGNORS TO SAID GUSTAVUS AMES.

IMPROVEMENT IN MACHINES FOR CUTTING TEETH ON CYLINDERS.

Specification forming part of Letters Patent No. 130,361, dated August 13, 1872,

SPECIFICATION.
To all whom it may concern:

Be it known that we, SAMUEL B. DEAN, of
Boston, in the county of Suffollc and State of
Massachusetts, Wirriam T. NICHOLSON, of
Providence, in the county of Providence and
State. of Rhode Island, and GUSTAVUS AMES,
of Oswego, in the county of Oswego and the
State of New.York, have mvcnted a new and
useful Machine for. Outtmg Teeth or File-Like
Serrations upon Cylindrical Surfaces ; and we
do hereby declare that the followmo is a full
and exact description thereof, retcrence being
had to the accompanying drawing making
part of this application.

Our invention relates more particularly to
the cutting of the teeth or file-like serrations
which have to be employed upon the periph-
eries or cylindrical faces of the large metallie
grinding or cutting cylinders which are used
in machinery for reducing wood to a fibrous
condition to. make paper-stock, but may be
used with advantage in other applications in
the mechanic arts.

Prior to our invention in the construction or
manufacture of any and all sorts of metal-
faced cylinders, the peripheries or external
faces of which it has been necessary to have
serrated or cut file-like to produce a cutting

_and grinding surface, it has been customary to

cut the serrations or form the numerous cuts
upon the cylindrical metallic face with a chisel

~and hand labor. This heretofore-practiced

method of making such cutters or grinders has
answered very Well where the cutters have
been applied to the customary uses; but we
have found that in the application of such
cutting or grinding cylinders to machinery for
reducing wood to a condition to make paper-
stock, the cutting and recutting of their sur-
faces in the known manner has engendered a
cost or expense so great as to more than nea-
tralize the practical advantages gained by the
use, in the grinding or reductmn of wood to a
fibrous pulp, of these metallic grinders or cut-

ters; and the problem has therefore been pre- |-

sented of devising some means for so econom-
ically producing the serrated or file-like sur-
faces upon the metallic faces of eylinders that
the advantages to be gained by the use of ma-

chinery for grinding wood of these metallic
cutters or grinders may be enjoyed. To gain
a practical solution of this problem and devise
a means by which the metallic faces of cylin-

drical cutters, grinders, &e., may be properly

cut or serrated, after the fashion of a file-sur-

face, at comparatlvelv small cost, is the object
of our invention. And to this end and object
our invention consists in an organized machine
provided with a suitable serrating or file-cut-
ting mechanism and means for holding, rotat-

ing, and feeding the cylindrical cutter, disk, or
ounder,(orother round-faced device to be cpcr

ated upon;) while subjected to the action of the
cutting mechanism, as will be hereinafter more
fully deseribed. And our invention further
consists in so constructing such a machine
that the cutting-tool shall move always in a
direction at an angle to a radins terminating
at that point in the periphery of the eylinder
at which the tool is cufting, whereby we are
enabled to make a plain chisel produce the
desired cut, as will be hereinafter more fully
explained. And our invention further con-
sists in the use, in connection with a cutting
or serrating mechanism, and a means for
mounting and holding the cylinder to be cut,
of devices for antomatically feeding the work
both in a rotary and in a lateral ‘direction,
whereby we are enabled to automatieally per-

form the entire cutting operation upon the
cylindrical face of the wheel or disk being
operated upon.

To enable those skilled in the art to make
and use our invention we will proceed to more
fully describe the same, referring by letters to
the accompanying drawing, in which—

Figure 1 is a front view or elevation; Fig.
2, a back view; Fig. 3, an end elcvatlon Flo.
4, a vertical cross-section at & x; Fig. b, a ver-
tical longitudinal section at y ¥; 1‘1,9: 6 a de-
tail vertical section at & z; and Fig. 7, a "detail
vertical section at & &.

In the several figures the same part is desig-
nated by the same letters of reference.

A represents a suitable frame, provided with
a proper base or supporting-bed, B, and upon
which are mounted all the WOlkmg parts of
the machine. On the upper part of the main
frame A of the machine is mounted in suitable
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bearings the main driving-shaft C, upon one
end of which is secured the driving-pulley D,
and on the other end of which is a face-plate,
E, provided with a crank or wrist-pin, a, to
which is pivoted one end of a pitman that
drives a pawl-and-ratchet mechanism, as and
for purposes to be presently explained. Im-
mediately in front of the main shaft C is ar-
ranged, to work freely in suitable ways or
guides b b, a vertically reciprocatory carriage,
F, at the lower end of which is provided a
suitable tool-stock, in which the chisel ¢ is
adjusted and secured in a manner well known.
The slide or carriage F is intermittingly lifted
during the rotation of the cam-shaft C. At f
is a depressing-spring, which is made fast at
one end to the frame of the machine, and rests,
with a constant pressure at the other end, on
the top of carriage F. By means of this spring
the carriage and its contained chisel arethrown
downward with the proper force after having
been lifted by and released from the lifting
cam or toe e. Upon the bed-plate B of the ma-
chine are arranged suitable ways, upon which
rests and travels a carriage, G, that carries
the work and certain working parts of the ma-
chine, as will be explained. This carriage is
made and mounted on its ways somewhat af-
ter the fashion of the carriage which carries
the dead-spindle of an ordinary engine-lathe.
It is provided with suitable bearing-boxes, in
which is mounted the arbor or spindle of the
cylinder H, (to be operated upon.) Aft itsrear
side is bolted on, or otherwise attached or pro-
vided, an auxiliary vertical stand, I, in which
are mounted, as illnstrated, a vertical shaft, g,
and a horizontal shaft, h, the former of which,
g, has keyed upon it a bevel-gear, ¢, and a
worm, j, while the latter is provided only with
a bevel-pinion, k. The bevel-gears ¢ and &
mesh together, and the worm j engages with
a worm-wheel or gear, J, as and for the pur-
poses to be presently explained. The horizon-
tal shaft & is made square (or may be provided
with a suitable spline) during the greater part
of its length, so that it can slide or traverse
endwise through the hub of a ratchet mechan-
ism at X, while it is subject to be rotated by
the latter. This rotating mechanism consists
of an ordinary ratchet-wheel, I, having a pawl,
m, arranged to vibrate or oscillate about its
center, and the whole mounted in a suitable
stand, L, bolted to the rear side of the bed-
plate of the machine., The projecting arm m?
of the pawl is connected to the lower end
of the pitman f?, before alluded to. M is
a screw - feeder, which surrounds the spin-
dle of the cylinder H during part of its
length; it takes a bearing in one of the ends
of the main frame as shown, and at one end
comes against one of the sides of the carriage
G. Thisscrew-feeder is splined onto the shaft
1%, so that while the latter is free to move lon-
gitudinally within said sleeve or feeder said
feeder is rotated with said shaft, and as it is
so rotated it is forced along endwise, together
with the carriage and its contained work, by

means of a stationary lag or tooth, which is
arranged at N and fits and works in the thread
of the screw-feeder M. The worm-gear J is
temporarily fastened to the cylinder H, and
by its motions effects an intermittent rotation
on its axis of said cylinder.

‘With the foregoing description of the con-
struction and arrangement together of the
parts, the following will suffice to make clear
the general operation or working of the ma-
chine: The eylinder to be cut is mounted on
its arbor or spindle in the carriage G in the
manner illustrated and described, and the
chisel ¢ having been properly adjusted and
the eylinder to be cut having been placed so
that said chisel will commence to operate at
one edge or side of the face of the cylinder,
power is applied in the usual manner to the
main driving-pulley and the machine set in
motion. At each revolution of the main shaft
the carriage F will be lifted by the toe or cam
and let fall with a velocity and force acceler-
ated by the action of the spring, as before de-
scribed, and a blow be thus effected of the cut-
ting-chisel ¢ upon the surface of the cylinder
H. At each revolution of the main shaft the
cylinder, through the action of the gear J and
worm j, (actuated by the gears ¢ and k and
ratchet mechanism K before described,) will
be rotated a given minute distance upon its
axis, so that-a fresh surface will come be-
neath the chisel ¢ at its next descent, and so
a series of cuts are made (or teeth cut) in reg-
ular succession and equidistant in the direc-
tion of the circumference of the cylinder; and
as each partial or fractional rotary movement
of tlie cylinder and ifs rotating mechanism
effects a similar rotation of the serew-feeder
M, it results that at each rotary movement of
the cylinder beneath the cutting-chisel said
cylinder, with its supporting carriage, &c., is
fed laterally a given distance, and by the com-
pound rotary and lateral (intermittent) feed-
motion the teeth are cut in a helical direction
over the entire surface of the cylinder. This
chisel is so made and arranged relatively to
the face of the cylinder H as to cut in lines
oblique to a line drawn across the face of the
cylinder and parallel to its axis, and when the
cylinder has had its entire face cut over once
the obliquity of the cutting-edge of the chisel
is reversed by a readjustment of the chisel,
and the cylinder is cut over again, the teeth
formed this time crossing the lines of those
first made, and so the entire surface is cut af-
ter the fashion of a cross-cuf file and in a hel-
ical direction. It will be observed that the
arrangement of the chisel and its actuating
mechanism over the cylinder to be cut (or over
the carriage in which the cylinder is to be
mounted) is such that the chisel strikes vertic-
ally in a line some distance back of the ver-
tical line which would pass through the axis
of the cylinder. The‘object and effect of this
are to cause the cut to be made at an angle to
the plane or direction of the face of the cyl-
inder, and to thus throw up the proper burr
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* ortooth like cutting:edge without thenecessity

of any peculiar and complex formin the chisel
itself. By thus placing the chiselso as to strike
vertically, but off to one side of the axis
of the cylinder, we are enabled to produce,
with an ordinary plain chisel-edge, the same
sort of cut and thrown-up cutting-edge, in the
formation of each tooth on the cylinder, that
is given to the teeth of files by means of the
peculiarly shaped cufting-tools employed in
their manufacture. And it will be understood
that this peculiarity of construection’and mode
of operation in our machine are of considerable
advantage. In lieun of the particular means
shown for effecting the combined rotary and
lateral feed to the cylinder, other devices or
appliances may be employed without depart-
ing from that part of our invention which re-
lates to the use, in combination with a cutting
mechanism and a means for holding the work,
of automatic means for effecting the necessary
feeds to the work. And when it may be de-
sired to cut the file-like teeth in parallel stripes
on the face of -the cylinder, some suitable
means should be applied in lieu of that shown
for feeding the cylinder laterally, whieh will
move the c¢ylinder only once at each. complete
revolution onits axis, and a distance equal to
the width of the ring cut on its face.
Although we deem the arrangement of the
cutting mechanism, as made, the subject of
part of our invention, desirable, it will be un-
derstood that, in carrying out the first part of
our invention, this feature, and also that of
the automatic feed mechanism, may be omit-
ted without losing the advantages gained by
that part of our invention which relates to
the idea of combining with a cutting mech-
anism, for forming the serration on the surface
of a cylinder, a means for retaining the cylin-
der, as described. We therefore wish it to be
understood that we do not desire to limit our-
selves, in the practicing of our invention, to

the embodiment in 2 machine of all the feat-
ures herein described and referred to; neither
do we wish to be understood as limiting our
invention to the particular devices or precise
mode of construction of the several parts of
the machine; but,

Having so fully explained our new machine
that one skilled can make and use the inven-
tion, what we claim as new, and desire to se-
cure by Letters Patent, is—

-1. In combination with the mechanism for
cutting the necessary file-like teeth or serra-
tions upon the face of the cylinder or ring,
the means for supporting the cylinder in such
a manner that it may be fed along or moved
both circumferentially and in the direction of
its axis, for the purpose specified.

2. The placement or arrangement of the
cutting device relatively to the carriage and
axis, on which the cylinder is mounted, and
moved in such a manner that the chisel will
strike the cylinder at an angle to a radins
terminating at the point of contact of the
chisel with the surface to be cut, in the man-
ner and for the purpose specified.

3. In combination with the cutting mechan-
ism and the cylinder-supporting device, the
means for automatically feeding the cylinder
in the several directions, as deseribed, and for
the purpose set forth. ' :

In testimony whereof we have hereunto sef
our-hands and seals.

SAMUEL B. DEAN. [L. 8.]
WILLIAM T. NICHOLSON. L. 8.]
GUSTAVUS AMES. L. 8]

In presence of—

R. L. ROBERTS,
Wn. C. MCINTIRE,
As to 8. B. DEAN and GUSTAVUS AMES.
Jonn D. THURSTON,
‘W C. MCINTIRE,
As to WM. T. NICHOLSON.



