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UNITED STATES

PatenT OFFICE.

EVERETT HORTON, OF NEW HAVEN, CONNECTICUT.

MACHINE FOR TURNING ARBORS FOR PINIONS.

SPECIFICATION forming part of Letters Patent No. 247,352, dated September 20, 1881,

Application filed May 2, 1881.

To all whom it may concern: )

Be it known that I, EVERETT HORTON, of
New Haven, in the county of New Haven and
State of Connecticut, haveinvented a new Im-
provement in Machines for Tarning or Reduc-
ing Metal Rods; and I do hereby declare the
following, whentakenin connection with theac-
companying drawings, and the letters of refer-
ence 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— ,

Figurel, a top or planview; Fig. 2, a lon-
gitudinal section; Tig. 3, a partial front view ;
Fig. 4, a transverse section through the bed,
showing side views of the slide, carriage, and
turret; Figs.5,6,and 7, detached views. Fig.
8 shows a side view of the work which may
be done on the machine.

This invention relates to a machine for shap-
ing articles from metal rods, as for small bolts,
small pinions, such as are made a part of* the
shaft, and many other articles which may be
made fromn wire rods, and which are of differ-
ent diameters at different points, with special
reference to watch and clock work and parts

“of light machinery, the object of the invention

being to constructamachine which will receive
a rod a little larger than the largest diameter
required to be produced, and by the process of
turning reduce the rod to the required diame-
ter at asingle cut; and in such a machine this
invention consists.

A is the Dbed, constructed similar to a lathe-
bed, with guideways'e on its npper surface.
At one end a hollow mandrel, B, is arranged
in bearings B/, similar to the mandrel of alathe,
and which is cansed to revolve by the applica-
tion of power thereto through pulleys B% The
internal diameterof the hollow or tubular man-
drel B is sufficient to receive a rod of the larg-
est diameter required. In thehead of themaun-
drel is a pair of griping-jaws, b 3, or other suit-
able device, to gripe the rod introduced and
hold it concentric, and soastorevolve withthe
mandrel.

C is a slide, arranged to be moved longitudi-
nally on the guideways « of the bed A by
means of a hand-lever, C’, engaging one of the
notches of the arm C?, attached to the outer
end of the slide C,so thatthe operator, taking
hold of the handle of the lever C’, may move
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the slide C longitudinally on the bed, and after
one movement the lever may be moved rear-
ward to engage a second notch, and so.on; or
tbe lever may be permanently attached to the
arm C%

On the slide C is a carriage, D, arranged in
transverse guides .80 as to be moved in and
out or toward and from the central longitudi-
nal lineof the machine, and it is somoved by
means of a hand-lever, D, attached to a rock-
shaft, D% Trom the rock-shaft arms D? ex-
tend upward, and are connected by pitmen D+
to the carriage D, so that as the workman
raises the lever D’ he moves the carriage in-
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ward, or as he depresses the lever he moves

the carriage outward.

On the carriage D is the revolving tool-car-
rying turretB,havingradialinverted-T-shaped
slots e in its upper surface, each to receive one
of several tool-stocks, E/ K2 E3, &ec., and so
that as the carriage moves inward it presents
one of the tools for operation upon the rod.

As the work to be done is of the most deli-
cate character, the parts must be constructed
S0 as to prevent the least possible play. To
this end the turret or rotating tool-carrier E
is construeted in circular form, its lower edge
projecting so as to present an inelined annular
surface, f, as seenin Iig. 6, and is set flat upon
the upper surface of the carriage D. Then
overthis inclined projecting edge f a-plate, D3,
is set and screwed upoun the carriage, which
secures the turret to the carriage by a firm
bearing at its outer edge, presenting a large
surface at the bottom, so that no play of the
turret in its bearing is possible.

From the under side of the turret a circular
projection, /¥, extends through a correspond-
ing opening in the top of the carriage, and on
the under side of this extension a concentric

‘bearing, /%, is made to receive a toothed pin-

ion, I, loose on the said bearing, so as to re-
volve thercon independently of the turret.
This pinion engages with a correspondingly-
toothed rack, ¥/, stationary on the slide C,
(see Fig. 1,) so- that as the carriage is moved
in and out the pinion working in the rack (see
Figs. 1and 5) will impart a corresponding ro-
tary movement to the pinion F.

Firmly attached to the turret below the pin-
ion is a ratchet, G. (See Fig. 5.),

Hung to the pinion is one or more spring-
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pawls, I, the nose engaging the ratehet, so
that when the carriage D is moved outward
the pinion F will be turned in the direction
of the arrow, Fig. 5, and, thus revolving, will,
because of the engagement of the pawl with
the ratchet G, impart a corresponding rota-
tion tothe turret. Then, when the carriageis
movedinward, the pinion K willrevolve in the
opposite dlrectlon the pawlspassing freelyover
the teeth of the ratchet leaving if, with the
turret, stationary. Dach rotative movement
of the _turret presents a new tool to the front.

To permit the adjustment of the ratchet G
relatively to the turret and so as to make a
firm connection between the two, the ratchet

" G is constructed with a spindle, g, extending
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centrally up through the turret, its upper end
split, as seen in Fig. 7, and internally threaded
to receive a conical screw, ¢/, so that turning
in the screw expands the upper or split end
of the spindle g, causing it to bind in its seat
in the tnrret, and thus firmly secure it in place.
By loosening the screw g’ the end of the spin-
dle contracts and permits the ratechet to be
turned to change its relative position to the
tarret, and then be reset.

Attached to the slide C, and moving with
it, is the rest H. In the head of this rest and
in thelongitudinal central line of the mandrel
a socket, [, is arranged, having a longitudinal
opening throngh it corresponding to the di-

- ameter of the rod to be worked, so that the
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rod will rest firmly therein. The position of
the end of this socket relative to the tools on
the turret is such that the tool stands close
to the end of the socket, as seen in Fig. 1.

As the rods found in the market vary some-
what in diameter, and sometimes are not per-
fectly eylindrical, it is necessaryto bring them
to such perfect and uniform cylindrical shape
and gize in order that they may take a close
bearing within the socket {. For this purpose
a cutting-die, I/, is arranged in the end of the
rest opposite the socket through which the
rod must pass before it reaches the socket (.
The diameter of the die I and the opening
through the socket corresponding, it follows
that the rod will be reduced to the precise di-
ameter of the socket, so as to fit closely therein.

The operation of reducing the rod is per-
formed as follows: The rod is introduced
through the mandrel until its end reaches the

~ die U on the rest, and iy then secured firmly in
- the head of the mandrel. The mandrel, revolv-
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ing,imparts a corresponding revolntion to the
rod. The workman, by means of thelever ¢/,
moves the slide toward the head-stock or man-
drel, and with it the rest H, carrying the die

- U onto the rod, reducing the rod to the shape

60

65

of the die until its end protrudes through the

socket I. Atthis point thecarriageD ismoved-

forward to bring the requisite cutter to the end
of the rod. The forward movement of the car-
riage D to present the tool is arrested by an
arm, Df, on the rock-shaft D? striking a guide,

(See Figs. 1, 2, and 3.) - The guide D7 is

- secured to the frame and shaped correspond-

- termined by the space on the guide D7

ing to the cutto be made. The arm DS rides
on the gunide D’ as the slide is moved to-
ward thehead-stock. "The catter, workingfrom
theend of therod, cuts away the metal to form
ablank corresponding tothe shapeindicated by
the guide. Suppose a clock-pinion is to be
turned—such, for instance, as seen in Fig. 8—
the pinion itself being the full diameter of the
rod as reduced by the die ', the reduection of
the rod by the tools on the tarret is intended
simply to form the shaft for the pinion and the
bearingsat theend, which, in thiscase, are con-
ical. The operation of the first tool will make
the conical bearing. The tool is forced up to
place by the lever D/—that is, until the arm
DS strikes the guide D?. Then, as the slide is
moved by the lever C’, the cutter in the first
tool-holder will shape the conical end. The
carriage D is then drawn back by depressing
the lever DY, in which operation the second
tool is presented. The lever D/is then raised
until the arm D¢ rests upon the guide D7, A
longitudinal movement is then given to the
slide by the lever C’ advancing the tool onto
the rod, reducing it until it reaches the first
end of the pinion-blank, or forming the first
shoulder. The length of that cut may be de-
That
point reached,the carriage is again drawn out-
ward, as before, presenting a tool which will
cut down the shoulder upon the opposite side
of the pinion, and when the full depth of the
cut is made the slide is again moved to com-
pletethatend of the shaft. This done, the car-
riage is again drawn outward and returned,
presenting the fourth tool to cut the conical
bearing at that end and separate the shaft and
its pinion-blank from the rod. The operation
is then repeated until the die I/ comes close up
to the head of the mandrel, when the slide is
returned and the rod moved along in the man-
drel to present a new length to be cut.

On very light work it is desirable to snpport
the free end of the work. For this purpose a
spring-spindle, N, is arranged in a sleeve, N,
on the slide in longitudinal line with the axis
of the mandrel and of the socket I. A spring,
N2, is applied to the rear end of the spindle,
one end attached to the sleeve and the other
to the spindle, the spring acting to force the
spindle toward and close up to the end of the
socket, so that the end of the rod will,on its
first issuing from the socket, come into contact
with the end of the spindle, that end of the
spindle being shaped to receive and support
the end of the work so presented. The spring
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yields as the slide advances, so as to serve as .

a constant support for the free end of the work.
‘When the article has been completed and cut
from the rod it falls from the machine, the
spindle automatically advances by the action
of the spring N* and comes into place to re-
ceive the next end presented, and so continues.

To insure the positive proper presentation
of the tools on the turret, a gnide-pin, I, is ar-
ranged on the slide at the rear in the end of a
spindle, L?, with a corresponding hole in the
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rear side of the carriage, through which the

spindle 1? will enter as the carriage comes up
to place, the spindle extending through the
side of the carriage (or plate D®) and into a
corresponding hole, I3, in the turret, as seen
in Fig. 4.

In the turret there are loles L3, each corre-
sponding to a tool on the turret,so thatwhenin
proper position the spindle I? will enter the
corresponding hole in the tarret, and, fitting it
closely, lock the tarret firmly in its working
position and prevent the possibility of lateral
movement of the tool.

Blanks of various diameters may be turned.
For instance, supposing the pinion, Fig. 8, to
be of smaller diameter than the rod from which
it is made, so that its surface must be reduced,
one of the tools will be employed to reduce
that part; and if the various parts of differing
diameters are cylindrical, the snrface of the
guide D7 will be straight, the different tools
for the varying diameters of rod being set so
that when the carriage is fully advanced they
will stand the requisite distance from the axial
lineto produce thedesired cut; but whatsoever
the reduction to be made, it is done at a single
cut,. the cutter making that reduction working
upon the rod close to the end or mouth of the
socket I. »

Shoulders or stops should be arranged on
the gunide D7 to arrest the movement of the
slide when the requisite length for a given
tool has been ent. 1If tapers or irregnlar sur-
faces are to be cut, then it will be understood
the corresponding part of the guide is to be
made to raise or lower the end of the arm D¢
working thereon, so as to move the carriage D
out or in, as the case may be.

Instead of employing a hand-lever, (/, an
antomatic teed may be given to the slide C,as
in feeding the slide of an engine-lathe; but I
prefer the hand-lever, because when making
a great reduction the ent must be slower than
would berequired with aless reduction ; hence
with the hand-lever the judgment of the work-
man will enable him to adapt the feeding of
the slide to the work being done.

The illustration of the invention as applied
to making the pinion, Fig. 8, will be sufficient
to enable others skilled in the use of this class
of machinery to adapt the machine to makicg
other small articles from wirerods.

I am aware that a hollow mandrel for hold-
ing and revolving a rod to be turned is well
known, and also that a tool-liolder arranged to
successively present several tools to perform
certain work upon the rod is well known, and
therefore do not broadly claim such devices.

I claim—

1. The combination of a revolving mandrel
fitted to hold and revolve the rod to be turned,

- a slide arranged for longitudinal movement

relatively to said mandrel, a rest on said slide,
carrying a socket through which the rod to be

turned passes, a tool-carrying turret arranged
on a carriage to bemoved transverselyon said
slide,and mechanism, substantially sach as de-
scribed, to impart a rotating movement to said
turret to successively present the several tools
on the turret, substantially as deseribed.

2. The combination of a mandrel arranged to .

hold and revolve the rod to be turuned, aslide
arranged for longitudinal movement relatively
to said mandrel,a rest stationaryon said slide,
carrying asocketthrough which the rod passes,
and a die on said rest in the samelongitudinal
line as the socket, arranged to reduce the rod
to the diameter of the socket, substantially as
described.

3. The combination of a revolving mandrel
arranged to hiold and revolve the rod to be
turned, a slide arranged forlongitudinal move-
ment, relatively to said mandrel, a rest on said
slide, carrying a socket throngh which the rod
to be turned passes,anda tool-carrying turret
arranged on & carriage to be moved transverse-
Iy on said slide to thelongitudinal or axial line
of the mandrel and socket, substantially as de-
scribed. ' )

4. The combination of a revolving mandrel
arranged to hold and revolve the rod to be
turned,a slide arranged forlongitudinal move-
ment relatively to said mandrel, a tool-carry-
ing carriage arranged in transverse guides on
said slide, a rock-shatt hung in said slide, with
a hand-lever extending therefrom,and counec-
tions from said shaft to said carriage, whereby
a transverse movement is imparted to said car-
riage,an arm on said rock-shaft,and a station-
ary guide upon the bed, upon which the said
arm works to govern the movement of said car-
riage, substantially as described.

5. The combination of a revolving mandrel
arranged to hold and revolve the rod to be
turned, a slide arranged for longitudinal move-
ment relatively to said mandrel, a carriage ar-
ranged on said slide to be moved transversely
thereon, a revolving tool-carrying turret on
said carriage, and the spindle Lion said slide, ar-
ranged to enterthrough an opening in the car-
riage to a seatb in the turret, substantially as
and for the purpose described.

6. The combination of the turret E, con-
structed with the annular inclined projection
Jf, and so as to rest upon the upper surface of
the carriage D, with the plate D? arranged to
rest upon said annular incline f and secured
to the carriage, substantially as described.

7. The combination of the turret  and the
ratchet G, constructed with the split spindle
to enter and extend through the turret, with
the conically-shaped screw G’in the said split
end of the spindle, snbstantiallyas and forthe

purpose described.
' EVERETT HORTON.
Witnesses:
L. D. ROGERS,
J. H. SHUMWAY.
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