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UNITED STATES

PaTENT OFFICE,

HORACE LORD, OF HARTFORD, CONNECTICUT,
PATENT FIRE-ARMS MANUFACTURING COMPANY,

ASSIGNOR TO THE COLTS
OF SAME PLAOCE.

MECHANICAL MOVEMENT.

SPECIFICATION formmg part of Lefters Patent No. 252,231, dated J'anuary 10, 1882,

" Application filed December 15, 1881,

To all whom it may concern :

Beit known that I, HORAGE LORD, of Hart-
ford, in the county of Hartford and State of
bonnectlcut have invented a new Improve-
ment in Mechanical Movement to vary the
speed of a revolving surface with refation to a
tool working upon said surface; and I do here-
by declare the following, when taken in con-
nection with the accompanying drawings and
the letters of reference marked thereon, to be
a full, clear, and exact description of the same,
and which said drawings constitute part of
this specification, and represent, in—

Figure 1, an end view; Fig. 2, a plan view;
Flcrs 3 and 4, modifications.

This invention relates to a device for adjust-
ing or varying the speed of a revolving sur-
tace with relation toa tool working upon such

-surface, with special reference to turning, spin-

ning, and like mechanical operations where a
tool is required to travel upon the revolving.

surface to be worked—as, for instauce, in turn.-

ing or spinning a spherical shape. The tool
moves{rom the center of the sphere ontward.
If the surface {o be woiked is revolving as
rapidly as will do good work at the center—the
surface veloecity inereases from that center out-
ward—the speed would be too rapid, asthe tool
passes from.the center outward. Hence it is
customary to adopt a minimum speed, which
shall not be too fast at the largest diameter; ;
but in this arrangement so good work cannot
be done as Would be the case were the surface
velocity thesame throughout—that is, with re-
lation to the tool. The same difficulty exists
in turning, spinning, or working a flat revolv-
ing surface, the speed increasing from the cen-
ter ontward, as on the spherical surface.

. The object of my invention is a mechanical

movement which will automaties ally vary the.

revolving surface with relation to the tool or
thing traveling over. that surface, whereby a
uniform surface velocity will be attained from
the center outward; and in such an apmmtus
my invention consmt%

In illnstrating my invention I show it as
applied to a common engine-lathe and the
mechanism for varying speed as produced by
a pair of frustum-shaped drums, and in Figs.

(No model.)

1 and 2 as employed for workingupon a spheri-
cal surface,

A represents the bed,of usual eonstroction,
having at one end a mandrel, B, arranged in
bearings C,and provided with pulleys D, in

the usual manner; 1, the tool-carriage, ar-

ranged to slide on the bed, and moved longi-
tudinally by means of a train of gearing, in
connection with the mandrel, through a lead-:
ing serew or rod, I, in the usual manner, this
particular mechanism constitating no part of
my invention.
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G represents a spherical body or thing ‘the

surface of which is to be worked upon, and
which is arranged and secured in the mandrel
in-the usual mannerfor securing such articles.

H is a frustam-of-cone-shaped drum, ar-

65

ranged upon a counter-shaft, I, with pualleys -

K, from which a belt leads to the pulleys on
the mandrel.

L is a second frustum-of-cone-shaped drum,
substantially like the drum H, and arranged
upon a shaft, M, parallel with the shaft I, but
its base or larger diameter oppos1te to that of
the first drum, H, asseen in Fig. 2, with a belt,
N, ranning ﬁom 011e drum tothe other. Power,
being applied to the shaft N, is communicated
from the drum L to the drum H, and thence to
the mandrel. The revolution of the upper or
driving shaft M is constant. If thebeltstand
at the larger diameter of that dram L, it will
communicateits surface velocity to the smaller
end of the drum H, eausing a rapidrevolution
to that drum;j but if the belt be at the oppo-
site or smaller end of the drum L, then it will
operate upon the larger diameter of the drum
H, cominunicating the sarface velocity there-
to, caunsing the said. drum H to run propor-
tionately slower than it did with the belt at
the opposite end. The velocity of the drvam H
will therefore vary between these two drums
according to the position which the belt occu-
pies along its surface.

P is a shipper-bar, arranged in sunitablesup-.

ports, P/, to engage the belt, here represented
as by a fork, P?% extending up from the ship-
per.

R is a vertical shaft extending up at the
rear of thelathe, and upon which is a segment,
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R’/. This segment, is connected to the shipper
by a cord, », attached to the shipper, and ex-
tending to oune end, #/, of the segment and
there secured, and by a second cord, #% at-
tached to the shipper upon the other side of
the segment, and extending around and se-
cured to the opposite end, +/, of the segment,
so that if the segment be turned in one direc-
tion it will move the shipper in that direction,
or viee versa, such movement of the segment
imparting a corresponding movement to the
belt. On the rear side of the lathe is a longi-
tudinal shaft, S, arranged for free revolution
in suitable bearings, 8. On this shaftis a
bevel-pinion, &7 working intoa corresponding
pinion, 8% on the vertical shaft R.

On the shaft S a pinion, T, is arranged free
to movelongitudinally on said shaft, bat so as
to revolve with the shaft, as by 4 spline and
groove or otherwise, and stands between two

-arms, e e, which extend from the rear end of

.25

the carriage, so that as the earriage moves lon-
gitudinally on the bed of the lathe the pinion
will be correspondingly moved along its shaft.

On the carriage at the rear, and in suitable
guides, is a toothed rack, T’, which works in
the pinion on the shaft 8. «isthe tool holder,
hung upon the carriage, so as to swingih a hori-

- zontal plane vpon a center, ¢/, in line with the

30

35

. 40

45

50

vertical axis of the spherical surface to be
tarned, and in the usual manner for such tool
stocks or holders in ball or spherical tarning
or spinning machines.

Concentrie with the axis on which the tool-

holder rotates is a toothed wheel, a?, which

works into a eorresponding pinion, a?, on the
carriage, so that as the tool liolder is turned to
vary the spherical surface the wheel ¢® will be
correspondingly turned. Thewheela®isincon-
nection with the rack T by means of a stud, a?,
working in a transverse slot, a% in the said
rack. Hence as the wheel a?is rotated, as be-
fore described, it will impart a corresponding
forward or back movement to the rack,and this
forward and back movement of the rack will
impart a corresponding rotation to the pinion
T and shaft S, which will be communicated to
the belt-shipper.

To illustrate the operation, supposze the tool
stand in the position as indicated in broken
lines, Fig. 2, and is to be moved outward, and
from that point onto the larger diameter, and
suppose that, standing at that point, a belt be

" in the position (also indicated in Fig. 2)atabout
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midway of the length of the two drums, the
rack T/ will then stand in the position as indi-
caled in broken lines. Now,if thetool bemoved
around toward the larger diameter, it will draw
the rack forward, turning the shaft S, and carry
the belt toward the smnaller diameter of the
drum L and larger diameter of the drum H,
which will diminish {he revolution of the shaft
I, and correspondingly of the mandrel and the
surface travel of the spherical-shaped article
G. The proportion of the drums correspond-
ing, the same surface travel will be imparted

to the spherical surface from the center out-
ward to the larger diameter, giving to the tool
working above the surface a quick action
throughout the surface over which it works,

Suppose, for farther illustration, the surface to-

be worked upon is that seen in Fig. 3, G rep-
resenting that flat surface. In thiscase thetool
will travel transversely, or at right angles to
the lathe-mandrel, in the usual manner for turn-
ing or working tpon such surfaces. TherackT
in that case will travel forward and back with
the carriage and impart corresponding move-
ment to the shaft S, thence to the shipper, as
before described. These illustrations are suf-
ficient to enable those skilled in the various
arts to which this device is adapted to apply it.
Instead of the rack and pinion on the shaft
S working through the shipper, as I have thus
far described, the shipper-fork P? may be ar-
ranged upon a leading-screw, d, (see Fig. 4,)
and that screw cause revolution by direct con-
nection with the mechanism of thelathe,which
also imparts to the tool its travel over the sur-
face worked, in the usual manner, so that, the
tool starting from the center and working out-
ward, or vice versa, the belt will be corre-
spondingly moved along the drums to vary
the speed of the surface over which the tool
passes, and so as to maintain substantially a
uniform surface velocity throughout the move-
ment of the tool. I therefore do not wish to
be understood as limiting my invention to a
particular mechanism between the belt-ship-
per and the tool, whereby the surfice velocity
being worked upon is antomatically varied.
" While I prefer the frostum-of-cone-shaped
drums as being the most eonvenient method
of varying the velocity of the driving-pulleys,
otherequivalentmechanism may beemployed-—
as, for instance, as seen in Iig. 5. In this case
the shaft I, on which are the pulleys K, is ar-
ranged to be moved longitudinally through the
said pulleys. A spline in the pulleys works in
a longitudinal groove in the shaft in-the nsnal
manner for spline and grooved shaft and pul-
leys, and to this shaft 1 the segment R is at-
tached in like manner as desecribed for attach-
ment to the shipper, and on the shaft I is a
pulley, I/, which traverses upon the face of a
revolving disk, I/, arranged upon the shaft
M. The poweris applied as before, the shaft M
being in this case at right angles to the shaft
I, instead of parallel thereto, as in the case of
the conical-shaped drums, and so that as the
shaft I is moved longitudinally the pulley I
will travel radially on the face of the revolv-
ing disk I/, and in such frictional contact there-

~with that the revolution of the disk L will be

imparted through the pulley I’ to the shaft I,
thence to the thing to be revolved, as before
described. The velocity with which the pul-
ley I’ will revolve depends upon its position
on the face of the disk L'—as, for instance, at
the center it would be substantially still, then
as it is moved from that point outward the in-
crease in veloecity reaching its maximum at the
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extreme outer edge of the ‘disk; but as in

case. of cone-pulleys the adjustment of the pul-.

ley I’ to thus vary the revolution is produced
by the tool stock or holder—that is to say, ac-
cording as the position of the toolis varied on
the surface of the thing being operated upon
the speed with which ‘that thing revolves is
autowmatically and correspondingly varied.

I do not wish to be understood as confining
myself to the particular mechanism for vary-
ing the speed of the thing being driven, it only
being essential that whatever that mechanism
is it sball be connected with the tool or its
holder, that by the movement of that tool or its
holder over the surface of the thing to be oper-
ated upon it shall actuate the adjusting mech-
anism to produce the variation in the velocity
of the thing being so operated by the tool.

- Ielaim— »
1. Thecombination of the following elements:

mechanism to support and impart revolution.

to the thing to be operated npon, a tool-holder
carrying the tool to work upon the surface of
the thing so held and revolving, mechanism,
substantially such as.described, to vary the
velocity with which said thing isrevolved, and
mechanism, substantially such as described,
communicating from said tool-liolder to said
velocity-varying mechanism, whereby the sur-
face velocity of the thing being worked -upon
is automatically varied according to the posi-
tion of the tool upon said surface, from its
smaller to its larger diameter, or vice versa,

~substantially as desciibed.

2. Thecombination of the followingelements:
mechanism to support and impart revolution
to the thing to be operated upon, a tool-holder
carrying the tool to work uponthesurface of the

thing so held and revolving, mechanism, sub-.

stantially such asdescribed, to vary the velocity
with which said thing is revolved, said tool-
Lolder arranged upon a carriage for transverse
movement at substantiallyright angles to the
axis of revolution of the thing to be operated
upon, a rack attached to and movable with

said carriage, a longitudinal shaft provided
with a pinion, with which the said rack en-
gages to impart a rotation to said shaft cor-
responding to the transverse movement of the
tool-earrying carriage, and mechanism, sub-
stantially such as described, between said shaft
and the said velocity - varying mechanism,
whereby the snrface velocity of the thing being
worked upon is automatically varied accord-

-ing to the position which the tool oceupies

upon the surface to be worked upon, from its
smaller to its larger diameter, or vice versa,
substantially as described.

3. Thecombination ofthefollowingelements:
mechanism to support and impart revolution
to the thing to be operated upon, a tool-holder
carrying the tool to work upon the-surface of
the thing so held and revolving, mechanism,
substantially such as described, to vary the
velocity with which the said thing isrevolved,
said tool-holder hung upon a pivot to swing
in a plane parallel with the axis of revolution
of the thing being wo:ked upon, a rack in con-
nection with said tool-holder Ly mechanism
substantially such'as described, whereby the
rotation of the tool-holder imparts a move-
ment to said rack in a plane at right angles to
the axisof revolution of the thing being worked
upon, a longitudinal shaft provided with a
pinion, with which said rack engages to im-
part to said shaft a rotation corresponding to
the movement of said rack, and mechanism,
substantially such as described, between said
shaft and the velocity-varying mechanism,
whereby the surface velocity of the thing being

worked upon is antomatically varied from its.

smaller to its larger diameter, according to

the position which the tool occupies npon.the

surface to be worked unpon, from its smaller to

its larger diameter, or vice versa, substantially

as described.
HORAGE LORD.

Witnesses: :
Epw. J. MURPHY,
WM. MASON.
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