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SPECIFICATION forming part of Letters Patent No, 472,883, dated April 12, 1892,

.- Application filed October 26, 1891.

Zo all whom it may concern:

Be it known that I, Isaac C. SWISHER, re-
siding at Coffeyville, county of Montgomery,
and State of Kansas, have invented certain
new and useful Improvements in Automatic
Metal Boring and Turning Lathes, of which
the following is a specification.

My improved lathe is adapted for use in
boring and mortising, shaping, turning, and
screw-cutting, as well as milling, planing, and
rifling.

I have devised improvements in various
parts which enable me to operate on objects
of greatly differing shapes and to domore ac-
curate and varied work thanis usual in this
class of lathes.

In the drawings, (four sheets,) Figure 1,
Sheet 1, is a plan view of the lathe; and Fig.
2, Sheet 2, is a side view of the same. Fig. 3,
Sheet 3, is a longitudinal section of the so-
called “work-holder” on line 3 3 of Fig. 1.
Figs. 4 and 5, Sheet 3, are transverse vertical
sections of the work-holderon lines 4 4and 5 5,
respectively, of Fig. 1. TFig. 6, Sheet 3, 1is a
vertical section of thetool-carriage online 6 6
of Fig. 1. TFig. 7, Sheet 4, is a plan view of
the {(inverted) top portion of the work-hclder.
Fig. 8, Sheet 4, is a plan view of the base or
bottom portion of the work-holder. Fig. 9,
Sheet 4,1s.a transverse vertical section of the
tail-stock and bed of the lathe. Fig.10, Sheet
4, is another section of a portion of the same.
Fig. 11, Sheet 4, is an end view of the lathe.
Figs. 12 and 13, Sheet 3, are vertical sections
of the clutch and other gearing in the head-
stock on lines 12 12 and 13 13, respectively,

gitudinal séction of the clutch mechanism.
Fig. 15, Sheet 2, is mainly a side view of the
mechanism. for locking and releasing one of
the worm-gears that meshes with the feed-
serew. Fig. 16, Sheet 2,1s a perspective view
of the parts of such mechanism separated.
The bed A of thelathe has the usual paral-
lel shears or ways on which the tail-stock B,
work-holder C, and tool-carriage D are mount-
ed and adapted to slide. The tail-stock B is

adjustable on the bed A, and is provided
* with means that will presently be described
for clamping it in any position; but the tool-
carriage D and work-holder C are recipro-

cated automatically by the feed-serew E, ar-

Serial No, 409,930." (No model.)

ranged, as usual, on the front of bed A. The
head-stock F isfixed on the bed A, and its
frame ecomprises three transverse parallel up-
rights ff* f% in which the hollow mandrel,
the back gear, and differential clutch-gearing
are mounted. e

I will deseribe my improvements as applied
to, connected with, or comprising said tail-
stock, work-holder, tool-carriage, head-stock,
and clutch-gearing in the order hereindicated,

The standard of the tail-stock B is formed
of two parts, the base b being fitted to and
adapted to slide upon the shears A, while the
other b’ is adjustable laterally or fransversely
on such base by means of a rotating screwd?,
fitted and working in a threaded cylindrieal
socket. (Shown in Fig. 10.) The partd’is
clamped to the base b and both are clamped
to the shears A by means of a rod % passing
vertically through said partsbd’,anutd*and
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cross-bars 0% applied to the threaded lower .

end of such rod, and a erank-shaft b%, having
an eceentric portion that passesthrough and
works in a loop formed in the upper end of
the rod 0%. When the angular arm of the
crank-shaft b° is turned down, the eccentricis
at its lowest point, (see dotted lines, Fig. 9,)
which releases the clamp, so that the tail-stock
B may be .easily slid or adjusted along the
bed A; but when the crank-arm b° is turned
up.the eccentric is correspondingly elevated,
which raises the rod b° and cross-bar b° where-
by the tail-stock B is clamped in place on the
bed A and its parts together. This does not,
however, prevent lateral adjustment of the
head or upper part b’ of the tail-stock, since
the eccentric portion of the crank-shaft 0f is
elongated to allow the rod-loop to slide on it
lengthwise, and both parts band b’ are cham-
bered to allow therequisite lateral movement
relatively to each other and of the upperone
b relative to the clamp-rod b2

The base of the work-holder C slides on the
ways A and is provided with a pendent por-
tion or “apron” ¢, to the inner side of which
two worm-gears ¢’ ¢® (see Figs. 2 and 5) are
attached and arranged on opposite sides of
the feed-serew E, The upper gear ¢’ rotates
loosely on its pivot, and the lower one ¢*is fast
on the crank-shaft ¢®. Both gearsarein con-
stant engagement with the feed-screw, so that
by rotating the erank-shaft ¢® the work-holder
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C may be_reciprocated by hand. The said
lower gear ¢* may, however, be locked and
prevented from rotating when desired to feed
the work-holder C by rotation of the feed-
screw E.  Forlockingthe said gear ¢*Iemploy
a spring-pin ¢, Fig. 15—that is to say, a pin
attached to the free end of a semicircular
spring ¢® and .adapted to enter holes in the

pendent apron ¢ of the work-holder . The.

said spring ¢® is attached tothe faceof a disk
fixed on the crank-shaft ¢?, Figs. 15 and 16,

and the pin ¢* works through a hole formed

in it, as shown. The spring ¢ holds the pin

-¢* normally in one of the holes’in apron ¢; but"

it may be withdrawn by a cam or wedge ¢,
that projects radially from the sleeve ¢,
mounted loosely on the shaft ¢® and provided
with alever-arm, asshown. By rotating said
sleeve ¢’ the ecam cfis forced under the spring
¢’, and thus withdraws the pin ¢%, Fig. 15, and
thus releases the crank-shaft ¢® and the at-
tached gear ¢?. s will be readily understood.

The work-holders proper are two vises ¢
and c¢¥, mounted on the top plate X of the
work-holder C. The one ¢f, Fig.1, nearest the
head-stock F is pivoted at one end and its
free end provided with screws ¢, passing ver-
tically through it and having flanged heads
which work in a curved undercut groove ¢,
formed in the said top plate. The latter is
graduated adjacent tosaid groove to indicate
thelinear divisions of an are of ninety degrees.
By turning the screws ¢” the slotted frame of
‘the vise ¢®'may be clamped at any desired an-
gle to the head-stock, and by means of the
serew c!! the outer jaws ¢ of the vise ¢8 may
be slid toward or from the other jaw ¢,
which is manually adjustable in notches of
The other vise ¢®—namely,
the one nearest the tail-stock B—is not piv-
oted; but adjustable bodily lengthwise of the
work-holder C—that is, toward or from the
head-stock T—in order to enable it to be used
for holding articles of differentlengths. Itis

secured to the top plate X of the.work-holder

C by means of fwo screws ¢!, whose flanged
heads enterand areadjustable in parallel un-
dercut grooves ¢~ This arrangement of the
the vises ¢® ¢ enables them to hold work of
varions forms, sizes, and length at various an-
gles to.the tool that operates on it.
this, that portion of the top plate X, having
the guadrant groove ¢!, is adapted to slide
laterally, being operated by a serew c'%, and
thus the adaptation for nice adjustment is
further increased.

The whole top plate X, with both vises ¢8¢%
attached, is adjustable lengthwise by means

of a screw-shaft ¢'* and ball-crank ¢, Figs. 1
and 2. The top plate of the work-holder with:
the vises may also be elevated,as required, to-
bring the work into position relative to the

operating-tool. To this end, the bed or base

- of the work-holder C is recessed, Figs. 8, 4,5,

65

and 8, to accommodate two parallel trans-
versely-sliding bars ¢, Fig. 8, two pivoted le-

vers ¢¥, a sliding cross-head ¢¥, and rotatable

or forming partof the head-stock.

Besides

-on therod I as occasion requires.

screw-shaft ¢® The latter is arranged trans-
versely and operated by the ball-crank c*,
It passes through the cross-head. ¢*, whose

70

notched ends receive the inner ends of the le-

vers ¢%, whose outer ends enter slots in ‘the
bars ¢®. The latter have cams or wedge-
shaped projections which work in . frictional
contact with'and are dovetailed to correspond-
ing projections or cams formed on the under
side of the top portion of the work-holder C,
By rotating the screw-shaft ¢* the levers ¢®
are turned on their pivots and the bars ¢
thereby slide lengthwise transversely of the
work-holder C,thus raising the top portion to
the required degree. The said plateis guided
in its vertical movement by means’of pinsc?,
working in sockets,as shown in Figs. 3 and 8.

The tool-carriage D, Figs. 1, 2, and 6, has a

pendent apron d, provided with worm-gears:

d’ d? a crank-shaft d? a spring locking-pin,

cam, and sleeve, like the work-holder C, and -

which adapt it to operate and be adjusted
manually or reciprocated automatically in
precisely the same way. ~The tool d* which
is used for cutting secrew-threads or for turn-
ing off cylindrical surfaces, is adjustably
clamped to a block d° upon a bar d’, that is
pivoted at one end of the tool-carriage proper.
The free end of this bar d7 is adjusted verti-
cally in order to better adapt the tool d* to
the work by means of a wedge d8, which slides
on the bed of the carriage D, and is adjusted
by a serew-shaft d° and bell-crank d°. The
free end of the bar d7 is held between verti-
cal guides,and the wedge d® worksin a guide-
socket formed in it.

T will now describe the parts connected with
(See Figs.
land2.) The hollow mandrel f*is journaled
in the outer two of the three uprights f 72 /3
of the head-stock F and provided with a
stepped speed-pulley f5. Parallel toit is the
shaft g of the back gearing G, Fig. 1, usually
employed on engine-lathes, said shaft being
mounted eccentrically and thus adapted to be
shifted laterally to carry its large and small
gears g"and g*into or out of engagement with
corresponding gears ¢ and 7 on the man-
drel 14 _— 5

I will now describe the clutelr-shifting
mechanism, which automatically reverses the
rotation of the mandrel f* and the movement
or feed of the work-holder C or‘tool-carriage
D, as the case may be. It will be secn that
both the latter have a pendent finger x, Figs.
2 and 12, which is-adapted to come in contact
with tappets H on arod I, arranged underand
lengthwise and parallel to the front portion
of thelathe-bed A. These tappets are clamped
by a thumb-serew, and may hence be adjusted
For con-
venience of description I will suppose the tool-
carriage D to be removed from the bed A, or
else thrown out of working connection with
the feed-serews K, and will refer solely to the
automatic operation of the work-holder C,
since the same description will apply equally
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to the tool-carriage D. The aforesaid rod I
slides in its supports, and its front portion
(see Fig. 12) is bent inward horizontally, and
then upward, and connected with a sliding
plate ¢, Figs. 1 and 2, having two forks which
engage twoflanged sleeves j j, Fig. 14, adapted
toslide on thesleeve K on ashaft L, and hav-
ing aspline connection therewith, Fig. 12, and
arranged between the large and small gears M
M’. The shaft L has its bearing in the outer
and intermediate uprights 7% f% The gears
M M’ are loose on said shaft and have a cireu-
lar recess on the inner side, Fig. 14, and also a
lug m, Fig. 12, that projects into the recess, as
shown. The sleeve K has a circular flange or
head kon each end, and each flange hasanotch
m' toreceive thelug m. A spiralspring N en-
circles the inner ends of the aforesaid sleeves
jJjand holds them normally separated.. It
will be seen that when the work-holder C
moves in either direction its pendent finger «
will engage one of the tappets H, and thereby
shift therod I lengthwise, which, through the
medium of the forked plate 4, will move one
of the notched heads or flanges k of sleeve K
out of engagement with one of the recessed
gears M or M’ and carry the opposite flange
k into engagement with the other gear M or
M’, thus reversing the rotation of the feed-
screw E,so that themotion of the work-holder
C is also reversed. This reversal is effected
by gearing that will be presently described.
In other words, when the cluteh-shifting rod
I is thus shifted the effect is at once to re-
move one of the notched heads % out of en-
gagement with the adjacent gear M or M’
and to force the other head or flange % against

the other gear; but it usually happens that.

the notch or recess m’ of the latter is not in

position to allow the flange or head to enter

it, since the noteh m’ and lug m of the adja-
cent and contacted parts do not then coin-
cide; but the spring N holds the parts pressed
together until the continued rotation of the
gear brings the notech m’ and lug m opposite
each other, when it forces the head into the
recess in the gear, and thereby effects the en-
gagement.
. The gear connection between the mandrel
f*and shaft L and feed-screw E is effected
by the following means: The loose clutch-
gear M/, Figs. 1 and 2,is in constant mesh
with a gear f5, which .is fast on the mandrel
* and the corresponding but larger clutch-
gear M is similarly engaged with a pinion ¢,
Figs.2 and 12,attached to alarge gear ¢’,that
meshes with the small eentral gear f¢ on the
mandrel. The connected pinion ¢ and gear
fSrotate free on a horizontal journal, which
is fixed in the intermediate upright /2 It
will now be apparent that the gears on the
mandrel constantly rotate with it in one di-
rection, and will impart motion alternatelyto
that one of the loose clutch-gears M M’ on
shaft L which is at that time locked with such
shaft by meansof thesleeve K. Through this

shaft 1 and the gearing on the end of the bed
A, Fig.11,motion Nunparted correspondingly

in one dlreetlon orthe other to the feed-screw -

E. The last- named gearing is composed of
small gears ¢’ and ¢’ on the shaft L dnd feed-
sérew E, respectively, and a larger interme-
diate gear P, that normally meshes with them;
but sueh ldroer gear is mounted on a forked
and slotted arm Q, thatis pivoted on the shaft
I, and may be shifted around such point for
eng(wmw with or disengaging from the gear
e’ on the feed-screw. A elamp-bolt q* works
in the are slot of sfud arm Q and serves to
clamp the latter in any adjustment for hold-
ing the arm in the required position. When
it is not desired to operate the feed-screw E,
the arm Q is adjusted to remove the gear P
from mesh with the gear ¢’, as shown by dot-
ted lines, Fig. 11, and thl% is generally re-
quired when the 11ﬂ1n0-tool is brought into
use, whose operation I Will now describe. A
rifiing-rod 8, Figs. 1,2, and 11, is arranged to
slide in the mandrel f4 it bemcr opelated
manually. A serew enters-the spual groove
s in said rod 8 and compels it to 1‘evolve asit
is reciprocated. .

‘When the machine is used for rifling or
milling, the mandrel f* is locked by a spring-
cateh T, whose. point enters any one of the
holes in the grooves of a space wheel or disk
U, mounted on the outer end of the mandrel,
adjacent to the upright 7.

tion,so that the tool:carriage and work-holder
will remain at rest.
pivoted to the upright of the head-rest, and
its spring-shank holds it normally engaged
with the disk, but permits easy disengage-
ment when réquired. - The pin or point of
the catch is adjusted in different holesin the
space-disk, according to the number of rifles
or grooves to be cut. The gun-barrel to be
rifled is held in the vises c® o,

What I claim is— _

1. In a boring and turning lathe, the com-
bination, with the bed A, of the tail-stock hav-
ing a base portion b, having half of a screw-
socket formed in its upper side, and the lat-
erally -adjustable top portion b’, and the
screw-shaft D? fitted in the socket, and there-
by engaging the thread in the lower' half of
the same, and means for ‘holding the said
parts together, yet permitting adjustment of
the upper one, as specified.

2. In a boring and turring lathe, the com-
binatiomn, with the sliding carriage C and the
vise (/, adjustable in the arc of a circle, of
another vise C? which is adjuastable toward
and from the other, as shown and described.

3. In a boring and turning lathe, the slid-
ing work-holder having a recessed base, the
vertically-adjustable top plate having guides

c* and cam projections on its underside, the

screw-shaft ¢®, the notched eross-head ¢, the
levers ¢%, p1voted to said recessed base, the
bars ¢, shdmw on the latterand having slots

The arm Q is dISO '
shifted to throw the feed-screw E out of ac-:

The aforesaid catch T is
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to receive the outer ends of said levers, and
lateral cams, all combined as shown and de-
scribed. ) :

4. In a boring and turning lathe, the com-
bmgmon, with the sliding tool-carriage, of a
‘horizontal bar pivoted thereto and arranged
transversely of the lathe-bed, a tool-carrying
block adapted to slide on said bar lengthwise,
an adjustable wedge which works beneath
t.,he free end of said bar, and means for ad-
justing the wedge for elevating the tool, as
shown and described. ' -

5. In a boring and turning lathe, the com-
bination, with a carriage having a pendent
apronand sliding on the bed A, the feed-screw,
and gears adapted to engage the latter, of a
rotatable shaft on which one of said gears is
mounted, the same gear being also provided
with a series of holes, a spring having a pin
passing through a disk and adapted to enter
any of said holes, and a cam adapted to be ad-
justed beneath said spring, as shown and de-
seribed. :

6. In a boring and turning lathe, the com-
bination, with the mandrel and its gear, of the
sliding work-holder or other carriage, the re-
versible feed-serew and its gear, the clutch-
shifting rod having tappets for engaging the
work-holder, the feathered shaft L and gear-
ing for connecting it with the feed-serew and
arbor, the gears M and M’, mounted loose on
said shaft, and shifting clutches forengaging
said gearsalternately, substantially as shown
and described. :

7. In a boring and turning lathe, the com-

bination,withthe mandrel and gear,of theslid-

ing work-holder, thereversible feed-screw and’

its gear, the sliding clutch-shifting rod hav-
ing tappets for engaging the work-holder, the
feathered shaft I,and gears Mand M’, mount-
ed loose thereon and having a recess and lug,
as shown, the sleeves K K’ on said shaft,
having notched flanges or heads adapted to

fit in the recesses of the said gears, and means

for connecting the sleeves and shifting-rod
and gearingand for transinitting motion from
the mandrel to shaft L. and from the latter to
the feed-serew, substantially as shown and
described.

8. In a boring and turning lathe, the com-
bination, with the mandrel, work-holder, feed-
screw, and clutch-shifting rod having- stops
for engaging the work-holder, of the shaft L,
a sleeve sliding thereon on a feather and
having notched heads, the gears M and M’,
mounted loose on said shaft and having a re-
cess and lug adapted to engage sleeve-heads,
and a spring coiled about the inner sepa-
rated ends of the sleeves, and a forked plate
connected with said sleeves and the clutch-
shifting rod, whereby when said rod if shifted
it operates both sleeves and at once disen-
gages one clutch, after which the spring holds
the other clutch ready forengagement as the
shaft L. continues to revolve, substantially as
shown and described.

ISAAC C. SWISHER.

Wilnesses: :
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