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UNITED STATES

PaTeENT OFFICE.

CARL ALBERT HIRTH, OF STUTTGART, GERMANY.

LATHE FOR TURNING BALLS.

SPECIFICATION forming part of Letters Patent No, 634,981 , dated October 17, 1899,

Application filed November 28, 1898, Serial No. 697,635,

(No model.)

To ail whony it may conceri:
Be it kriown that I, CARL ALBERT HIRTH,

residing at Stuttgart, in the Kingdom of Wiir-

temberg and Empiré of Germany, have in-
vented certain new and useful Improvements
in Turning-Lathes, of which the following is
a specification.

This invention relates to lathes for turning
balls or spheres; and it consists in the novel
construction and combination of the parts
hereinafter fully described and claimed.

In the drawings; Figure 1 is a longitudinal
section through the lathe. Fig. 2 is a cross-
section through the lathe. Fig. 8 is a plan
viewof thelathe. Fig.4isan end viewshow-
ingthelevera. Trig. 5isasideviewof a modi-
fication of the lathe, partly in longitudinal
section. Tig. 6 is a plan view of the same.
Fig. 7 is a cross-section of the lathe shown in
Fig. 5.

A is the lathe-bed, provided with a head-
stock A’, in which a hollow spindle B is jour-
naled. The spindle B is driven by a cone-
pulley d in the usual manner.” A bar or
blank b is fed intermittently through the hol-
low spindle and is revolved by it. A driv-
ing-shaft [ is provided and is revolved in any
approved manner. The balls are turned
from the bard, and the bar is fed step by step
through the hollow spindle B by any ap-
proved mechanism for that purpose—as, for
mstance, a double cam c—and pivoted levers
a o operatively connected with the bzu b and
oscillated by the said cam.

A turning and cutting-off tool fis ar ranged

crosswise of the spmdle B at its front end and

is secured to a slide which is slidable in a
guide f'. Thetool fisreciprocated by a cam

h, secured on the shaftl, which engages with-

a roller f? on the tool-slide. The tool f is

shaped so as to turn the end portion of the rod

b to the form of a partial sphere and to cut off
the said partial sphere when it turns a second
partial sphere close behind the first.

A carriage n is supported by the bed A and
is slidable thereon longitudinally of the spin-
dle B. Two head-stocks g are carried by the
carriage nnand are slidable on it transversely
of thespindle B. Spindleseare Journaled in
the head-stocks ¢, and cone-pulleys e’ are pro-
vided for driving the spindles.e. The adja-
cent ends of the spindles ¢ are cupped, so that

bhey can engage with and grip a pzwtival
sphere when cut off from the bar b and re-

volve the said partial sphere upon an axis at

a right angle to the axis upon which it was
revolved by the spindle B.

The head-stocks ¢, together with the spin-
dles ¢, are coustrained to move simultane-
ously toward or away from each other by any
approved mechanism. A double cam ¢ is se-
cured on the shaft [ and operates two bell-
crank levers’, which are pivotally supported
from the bed A and operatively connected
with the head-stocks ¢. Toothed segments &'
are preferably formed on the upper ends of
the bell-crank levers and gear into teeth on
the head-stocks g, so that the said head-stocks

and ths carriage n can beslid longitudinally

of the spindle B.without disconnecting the
head-stocks ¢ from the bell-crank levers.
The longitudinal movement of the carriage
7 is effected by a cam m, secured on the shaft
I, which engages with a roller v. The roller

- v is supported by a bracket o', which is ad-

justably eonnected to the carriage n by a
screw p, so that the spindles e can be set to
engage with the partial sphere on the end of
the bar b.

" A second turning-tool g is suppor ted from
the bed A in front of the spindle B.

When the bar b is moved forward, so that
the tool f may turn a second partial sphere
on it, as shown in Fig. 1, the carriage » is
moved back, so that the axes of the spindles
are in line with the center of the first partial
sphere, as shown in Tig. 3, and the spindles
are moved toward each other, so as to clip the
first partial sphere automatically at the mo-
ment the said first partial sphere is cut off by
the tool . The carriage n is then moved
rearwardly and the spindles e are revolved,
so0 that the first partial sphere is finished and
completed by being revolved in contact with
the turning-tool ¢. The bar b is moved for-
ward another step while the first partial
sphere is being operated on by the tool g, and

‘the spindles e are moved apart, so that the

sphete drops from between them as soon as
it is completed.

In the modification shown in Figs. 5, 6, and
7 the spindles e are not moved longitudinally
of the spindle B and the first partial sphere
is seized by jaws r 2’ as soon as it is' cut off
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and is transferred by them to the spindlese.
The upper jaw 7 is carried by a shaft s, and
the lower jaw 7' is carried by a tubular shaft
s’y which is slidable vertically in a bearing on
the bed A. The shaft sis also slidable ver-
tieally in the shaft &', and the shaft s’ is pro-
vided with a toothed wheel 2*for oscillating
it. A toothed segment w is pivoted to the
bed A andgears into the said wheel. An arm
w' is also pivoted to the bed and is rocked by
a cam 7, secured on the shaft {. The arm '
is connected with the segment w by a con-
necting-rod w® The jaws are operated by
two toothed wheels o «', which engage with
cireular racks ¢ ¢, secured on the shafts sand
s', respectively. The wheels # &' also gear
into each other, so that they move simultane-
ously in opposite direétions. The wheels z &'
are oscillated by a pivoted bell-crank lever
2/, one arm of which is connected with a cam
¢ on the shaftl. The other arm of the bell-
crank lever carries a toothed segment u, which
is connected either directly orindirectly with
one of the wheels = or 2/, so that the jaws
seize and liberate the partial sphere at the
proper moments. The tool ¢ is moved into
contact with the partialsphere when thesame
is being revolved by the spindles e by means
of apivoted lever ¢g', which is operatively con-
nected with a eam <, secured on the shaft [
The remaining parts of the' modified lathe are
similar 1o those previously described where
designated by the same reference-letters.

‘What I claim is—

1. In a lathe for turning balls, the combi-
nation,with a hollowrevolublespindle, means
forfeeding abarstep by step through the said
spindle, and a tool slidable transversely of
thesaid spindle and operatingto turn and cut
off a partial sphere from the said bar; of two
opposed revoluble spindles arranged with
their axes in line with each other and cross-
wise of thesaid hollowspindle,means formov-
ing the said two spindles toward each other
so as to grip the said partial sphere, and a
second tool operating to complete the partial
sphere, substantially as set forth.

2. In a lathe for turning balls, the combi-
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nation,with a hollow revolublespindle, means

forfeeding a bar step by step through the said
spindle, and. a tool slidable transversely of
thesaid spindle and operating to turn and cut
off a partial sphere from the said bar; of two
opposed revoluble spindles arranged with
their axes in line with each other and cross-
wiseof thesaid hollowspindle,meansfor mov-
ing the two said hollow spindles toward each
other so as to grip the said partial sphere, a
seecond tool operating to complete the partial
sphere, and means for moving the two said
spindles longitudinally of the said hollow
spindle so as to place the said partial sphere
in contact with the said second tool, substan-
tially as set forth.

3. In a lathe for turning balls, the combi-
nation, with two opposed revoluble spindles
arranged with their axes in line with each
other, and means for moving the said spindles
toward each othersoasto grip a partialsphere;
of a carriage supporting the said two spindles
and slidable transversely of their axes, an ad-
justable bracket connected to the said car-
riage, means for sliding the said carriage con-
nected to the said adjustable bracket, and a
tool for ecompleting the partial sphere, sub-
stantially as set forth.

4. In a lathe for turning balls, the combi-
nation, witha bed, and a head-stock provided
with a spindle which supports a blank; of a
carriage slidable on the bed parallel with the
said spindle and in front of it, two head-stocks
slidable on the said carriage transversely of
the said spindle and one on each side of it, a
pair of opposed revoluble spindles carried by
the said slidable head-stocks, means for slid-
ing the said slidable head-stocks and the car-
riage respectively, and itwo tool-supports ar-
ranged one in front and the other behind the
said pair of spindles,substantially asset forth.

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

" CARL ALBERT HIRTI.
Witnesses:
H. WAGNER,
WM., HaHexN,
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