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UNITED STATES

PATENT OFFICE.

FRANK H. VAN HOUTEN, OF MATTEAWAN, NEW .YORK.

MACHINE FOR FORMING GEOMETRICAL FIGURES ON SPHERICAL OR CURVILINEAR BODIES,

SPECIFICATION forming part of Letters Patent No. 460,188, dated September 29, 1891,
Application filed December 19, 1890, Serial No, 375,232, (No model.)

To all whom it may concermn:

Beit known that T, FraANK H. VAN HOUTEN,
of Maftteawan, in the county of Dutchessand
State of New York, have invented certain new
and useful Improvements in Machines for
FForming Geometrical Figures on Spherical or
Curvilinear Bodies; and I do hereby declare
the following to be a full, clear,and exact de-
seription of the same, reference being had to
the accompanying drawings, forming a part
of this specification, and to the letters of ref-
erence marked thereon.

This invention has for its object to provide
a machine for painting, tracing, or otherwise
forming geometrical figures on spherieal or
curvilinear bodies, and particularly upon the
surface of rubber balls and similarlight elas-
tic bodies; and it may be said fo consist,
broadly, in a chuek or carrier for the work or
sphere, with means for rotating the same, and
a tracing, painting, or ornamenting tool or
point mounted on a carriage and having a
curvilinear movement in any direction coin-
cident with the surface to be ornamented, said
point being moved with definite relation to
the movement of the surface of the sphere.

The invention further consists in certain
novel details of construction and combina-
tions and arrangements of parts, to be here-
inafter described, and pointed out particu-
larly in the claims at the end of this specifi-
cation.

Referring to the accompanying drawings,
Tigure 1 is a front elevation of a machine
constructed in acecordance with my invention,
portions being shown broken away and in sec-
tion. Fig. 2 is a similar view, looking at the
right-hand end of the machine. TFig. 5 is a
detail of one of the adjustable crank-pins and
disk. Figs. 4 and 5 are sectional views of
modified fcrms of chueks.

Similar letters of reference in the several
figures indicate the same parts.

The essential features of the machine as
showin in the drawings consist of a work
holder or center upon which the work rotates,
an ornamenting-tool, and pivotal centers car-
rying the samelocated in such relation to each
other that the tool will follow the contour of
the work in any direction and preferably so
that projections of the last-mentioned centers
will intersect at an angle, the intersecting

point being coincident with the axis of the
work or center of the sphere to be operated
upon.

The frame A of the machine is of any con-
stroction found best suited to the style of the
machine desired, and at the top carries insuit-
able bearings A’ A? a lathe or chuck-shaft B,
held against longitudinal movement by the
collars B’, provided with a chuck, to be here-
inafter particularly described, adapted to re-
ceive and hold the sphere. Besides the hori-
zontal shaft B the frame-carries a vertical
shaft C, journaled in bearings A3 preferably
arranged in a line intersecting a projection of
the shaft B at substantially right angles. .

Mounted on the upper end of the shaft Cis
a yoke D, having horizontal bearings in aline
intersecting the point.aforesaid, and in these
bearings is journaled the ornamenting-tool or
point-carrier D’. Thetool or point itself con-
sists in the present instance of a tube D?
through which paint is fed from a reservoir
D?, said reservoir and point being mounted in
a socket on a carriage DY, sliding in ways on
the carrier D’ and held in adjusted position
by the serew D% hand-wheel DY and spring
D7, s0 as to permit of an adjustment for op-
erating upon spheres of different size, the cor-
responding adjustment of the sphere being
preferably secured by employing large or
small chucks.

Assuming that a ball is held by the chuck,
as indicated in dotted lines, and rotated at
any speed, it is obvious that figures of vari-
ous forms can be produced by moving the
point on either of its centers without moving
it on the other, and the figures may be infi-
nitely varied by giving the point a-compound
movement on both centers; but in order to
form true geometrical figures all the move-
ments must bear a certain relation to each
other, and to obtain this result the vertical
and horizontal movements of the point are
secured by adjustable cranks ov equivalents
connected thereto and in gear with the chuck-
shaft.

At the left of the frame A are located gear-
wheels EE’ E? the former on the chuek-shaft
and the latter connected therewith through
the gear K’ and mounted on a shaft carrying
at the inner end a bevel-gear K3, meshing with
a similar gear F on a cross-shaft F’, carrying
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at opposile ends the disks H II’, with the
crank-pins 2 7’ adjustable around the shaft
with relation to each other for moving the
point as aforesaid. Pin h, for rotating the
vertical shaft to vary the position of the point
horizontally, engages the shaft through the
medium of the gear ¢, rack-bar ¢/, sliding in
a bearing ¢ and connected with the pin
through the medium of the slot-frame . Pin
W is conneetec. to the point-carrier or verti-

cally-swinging frame by means of the crank-
arm I on said frame, the link %2, connected-
thereto and to the double collar-frame I’ on
the shaft C. The frame 1’ is moved by the
intermediate collar 4/, link 7% pivoted lever I3
and connecting-rod I3

To insure the turning of the frame I’ with
the shaft C to prevent binding, a rigid rod K
extends down from the yoke D and passes
through an aperture in an arm K’ on the said
frame 1. (See Fig. 2.)

The resultof the construction just deseribed
is that the parts are moved with certain defi-
nite relation to each other, and the figure
formed by the tool may be infinitely varied by
changing the relative speed and extent of
movement in each direction, which may be
accomplished by adjusting the erank-pins
with relation to the center of the disk, the con-
struetion of pin and disk shown in Fig. 3 per-
mitting of such adjustment without difficulty,
and when the geometrical figure only requires
a movement in one direction the opposite pin
may be placed at the center of the disk, as
shown in the drawings,

Should it be desired to change the position
of the point to operate on the side of the ball
with relation to the chuck or at any interme-
diate point, it may be accomplished by chang-

ing the relation of the shaft C and yoke D
the parts being provided with abutting disks
d and held in Telative position by means of
the projection d’ and spring pin or serew d?,
adapted to engage any one of the series of
holes d?, located throughout ninety degrees
or more of the circumference of thelower disk.

Whileany chuck which will hold the sphere
securely may be employed in connection with
the mechanisms heretofore described, I have
designed one which is peculiarly adapted for
holding the light rubber balls and similar ar-
ticles to be operated upon by this machine,
which relies for its holding powerupon atmos-
pheric pressure, the idea being to place the
sphere against a seat, from whieh it is pre-
vented irom bepamtmw by the creation of a
vacuum behind the same. The simplest and
most effective form of chuck for acecomplish-
ing this end consists of a head M, adapted to
serew on the end of the chuck-shaft and pro-
vided with a seat for the ball, witha vacuum-

“chamber at the back of the seat for holding

the ballin place. The form of the seat may
be modified as desired orto suit the work, as
shown, for instance, in Figs. 4 and 5, and in
order to secure and maintain the proper suc-
tion on the ball I form the chuck hollow, with

openings into the seat back of its edge, pref-
erably a number of small openings, and ex-
haust the air from the chuck by means of a
suitableair-pump. Intheconstruction shown
the shaft is made hollow for a portion of its
length, and at a suitable point lateral open-
ings O are formed, around which is fitted a
box O/, having packing-glands O? at the ends
to prevent the entrance of air,and with which
box the air-pump is put in communication
through the pipe O°.

'lhe air-pump is of the s1mplest nhmaetel,
and consists of cylinder o’, having a tight-
fitting piston 0% provided with a rod, and a
handle 0%, projeeting at the front of the ma-
chine in convenient position to be grasped by
the operator and drawn out as a sphere, is
placed in position with theotherhand. When
drawn out, the vacuum is maintained by giv-
ing the rod a partial turn, causing the pin o*
to engage the wall of the guide at the front of
the eylinder and hold the piston out.

Should it be desired, other kinds of air-
pump may be employed, and where a number
of machines are used a single air-pump may
‘be connected to all of them through the pipes
in communication with thé chuek-shafts,and
to enable any one to be cut out without af-
fecting the others stop-cocks may be located
at any points in the connections, preferably,
however, in the chuck-shaft itself, as shown
at W, in order that a vacuum may be main-
tained in the chuck without danger of leak-
age through the joints of the connections.

To adapt the machine for forming perfect
figures on different-sized balls, I prefer to pro-
vide different chucks for each size of ball, in
order that the center of the balls may al-
ways be exactly at the point where projec-
tions of the pivots of the ornamenting-point
would intersect, the ornamenting-point being
thereby caused to travel over the surface of
the ball in true geometrical lines. Any wear
on the chuck-shaftor the thrust-collars there-
of may be taken up by moving the sleeve A?
along and clamping it in the bearing in the
frame by means of the set-screw and washer
P, as will be readily understood, and it will
be noted that, if desired, the shaft may be

thus adjusted to adapt it for different-sized

balls; but the preferred manner of provid-
ing for them is as aforesaid.

In operating the machine it is only neces-
sary to set the crank-pins to form the desired
figure. Then place & ball in position, draw
out the piston to create a vacuum and clamp
the ball, then start the machine, the balance
of the manipulation being ecarried on auto-
matically. The operator may place the ball
in position and watch the formation of the
ornamentation with the greatest facility,
owing to the fact that all the framing is car-
ried to the rear, as shown in Fig. 2.  There-
fore nothing but the point itself and its im-
mediate connections can interrupt the view
or interfere with the placing of the ball in
position or removing the same.
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When desired, the cup or reservoir con-
taining the eoloring-matter or paint may be
removed from ifs socket in the carriage for
cleaning or the substitution of cups contain-
ing other colors, &e., and if found necessary
a feeding-point or agitator Q may pass into
the point from the rear and be driven through
the medium of a small grooved wheel Q’, de-
riving  its power from any suitable source
through a belt or other well-known contriv-
ance. The point itself may also be made
separate from the cup or reservoir and sim-
ply screwed into the same, as shown, so as to

- be easily removed and cleaned or points of
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different size substituted, or in lien of the
point shown any desired tracing, graving,
marking, or ornamenting tool may be sub-
stituted without departing from the invention
in the least.

Having thus described my invention, what
I claim as new is—

1. In amachine forornamenting curvilinear
surfaces, the combination, with a work-carrier
and means for rotating the work, of an orna-
menting -tool working on two cenfers and
swinging thereon in ares coincident with the
contour of the work in planes respectively
parallel and transverse to theaxis of the work,
substantially as described.

2. Ina'machine for ornamentingcurvilinear
surfaces, the combination, with a work-carrier

menting-tool mounted in a carrier pivoted on
centers projections of which intersect at an
angle; substantially as deseribed.

3. In a machine for ornamenting spherical
surfaces, the combination, with a work-carrier
and means for rotating the work, of an orna-
menting-tool mounted in a carrier pivoted on
two centers projections of which intersect
each other at right angles, said intersecting
point being at the center of the sphere or
axis of the work, whereby the tool is caused
to describe a true are about the center of the
sphere in any direction, substantially as de-
seribed. _

4. Ina machine for ornamenting curvilinear
surfaces, the combination, with the shaftcar-
rying the chuck and the shaft journaled in
bearings at an angle thereto, of the yoke car-
ried by said last-mentioned shaft, the tool-
carrier pivoted insaid yokeat anangle tothe
shaft, and the tool held by the carrier, sub-
stantially as described.

5. Inamachinefor ornamenting curvilinear
surfaces, the combination, with the shaft car-
rying the chuck and the shaft journaled in
bearings at an angle thereto, of the yoke ear-
ried by said last-mentioned shaft, the tool-
carrier pivoted in said yoke atan angle tothe
shaft, the tool; and a crank for rotating the
yoke-shaft in gear with the chuck-shaft, sub-
stantiaily as described.

6. In amachineforornamenting curvilinear
surfaces, the .combination, with the chuck-
shaft and shaft journaled in bearings at an
angle thereto, the yoke onthelast-mentioned

shaft, the tool-carrier pivoted thereon, and
the tool, of the double-crank shaft in gear
with the chuck-shaft and connections be-

tween one of said cranks and the yoke-shaft

and between the opposite erank and thetool-
carrier, whereby regular geometrical figures
may be formed, substantially as described.
7. Inamachinefor ornamenting curvilinear
surfaces, the combination, with the chuck-
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shaft and shaft journaled in bearings at an -

angle thereto,the yoke on the last-mentioned
shaft, and the tool-carrier pivoted thereon, of
the transverse shaft having the adjustable
crank-pins connected, respectively, to the car-
rier and yoke-shaft, substantially as de-
seribed. '

8. Inamachine for ornamenting curvilinear
surfaces, the combination; with the horizon-
tal chuck-shaft, skaft journaled in bearings
at an angle thereto, yoke on said shaft, and
tool-carrier pivoted in said yoke, of the trans-
verse shaft in gear with the chuck-shaft, the
crank-pin on said transverse shaft, the gear
on the yoke-shaft, and the rack-bar driven by

the crank and engaging said gear, substan--

tially as described.

9. Ina machine forornamenting curvilinear
surfaces, the combination, with the horizon-
tal chuck-shaft, shaft journaled in bearings
at an angle thereto, yoke on said shaft, and
tool-carrier pivoted in said yoke, of the trans-
verse-shaft in gear with the chuek-shaft, the
two adjustable crank-pins on said-shaft, the
gear and double collar-frame on the yoke-
shaft, the rack-bar driven by one crank and
engaging the gear, the pivoted lever-links and
collar driven by the otker crank and engag-
ing the double collar-frame, and the link con-
necting the latter and the tool-carrier.

10. In a machine forornamenting curvilin-
ear surfaces, the combination, with the chuck-
shaft, of the shaft journaled in bearings at
an angle thereto, the yoke adjustably mounted
on said last-mentioned shaft, and the tool-car-
rier pivoted in said yoke, substantially as de-
seribed.

11. In a machine for ornamenting curvilin-
ear surfaces, the combination, with the chuck-
shatt, of the shaft journaled in bearings at
an angle thereto and terminating in a disk,
the yoke mounted thereon and adjustably
connected thereto by the pin, as shown, and
the tool-carrier pivoted in the yoke, substan-
tially as described. '

12. In a machine for ornamenting carvilin-
ear surfaces, the combination, with the chuck-
shaft, of the shaft journaled in Dbearings at
an angle thereto, the tool-carrier pivoted in
the yoke at an angle to the shaft, and the
tool-carriage adjustably mounted in the car-
rier, substantially as described.

13. In a machine for ornamenting, substan-
tially as deseribed, the combination, with the
chuck-shaft, of a chuck having a seat for the
article in it$ outer face, an enlarged vacuum-
chamber back of the seat, with openings from
the seat into said chamber, and means for
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creating a vacnum in the chamber, substan-
tially as described.

14. In a machine for ornamenting, substan-
tially as desecribed, the combination, with the
chuck-shaft, of a chuck having a concave seat
conforming to the shape of the article to be
ornamented, and an enlarged vacaum-cham-
ber back of the seat, with a series of openings
between said seat and chamber, and means
for creating a vacuum in the chamber, sub-
stantially as deseribed.

15. In amachine for ornamenting, substan-

tially such as described, the combination,.

with the tubular chuck-shaft having lateral
openings, of the chuck thereon having the
seat, with openings therein open to the shaft,
the box surrounding the lateral openings, and

the air-pump in eommunication with said

box, substantially as deseribed.
16. In a machine forornamenting, substan-

- tially as described, the combination, with the
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chuck having the vacuum-chamber, of the
cylinder in communication therewith, the
piston in the cylinder, the handle for with-
drawing the piston, and the projection for
holding the piston withdrawn to maintain the
vacuum, substantially as described.

17. Ina machine for ornamenting curvilin-
ear surfaces,the combination, with the chuck
and tool or point carrier, substantially as de-
scribed, of the tool or point consisting of the

pointed tube in communication with the color-

reservoir, the agitating or feeding point pass-
ing into said tube, and the pulley for rotating
said agitating-point, substantially as de-
seribed. .

18. In a machine for ornamenting carvilin-

ear surfaces, the combination, with the chuck |

and tool or point carrier, substantially as de-
scribed, of-the reservoir on the tool-carrier,

the tool consisting of the pointed tube screw-
ing into the reservoir, the agitator passing
into the tube from the rear, and means for
moving said agitator, substantially as de-
scribed.

19. In a machine for ornamenting eurvilin-
ear surfaces, the combination, with the work-
carrier, means for rotating the work, the piv-
oted yoke, and the tool-carrier pivoted in the
yoke, of the transverseshaft, cranks at oppo-
site ends thereof adjustable with relation to
each other around the shaft, and connections
with said eranks for moving the yoke and
tool-carrier, respectively, substantially as de-
scribed.

20. In a machine for ornamenting curvilin-
ear surfaces, the combination, with the work-
carrier and means for rotating the work, the
pivoted yoke and the tool-carrier pivoted in
the yoke, of the transverse shaft, the adjust-
able cranks mounted thereon and adjustable
around the shaft with relation to each other,
and connections with said cranksfor moving
the yoke and tool-carrier, respectively, sub-
stantially as described.

21. In a machine for ornamenting, &e.,the
combination, with the chuck for rotating the
work, of the tool, a carrier therefor pivotally
mounted in a pivoted frame, and mechanical
connections between the chuck, the framein
which the carrier is pivoted, and the carrier
itself, whereby each may be given an inde-
pendent movement having a certain definite
relation to the movement of each of the oth-
ers, substantially as described.

FRANK II. VAN HOUTEN.

Witnesses:
ALEX. S, STEUART,
ALVvAN MACAULEY.
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