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UNITED, STATES

PATENT OFFICE.

ISAAC.C. SWISHER, OF COFFEYVILLE, KANSAS.

AUTOMATIC METAL BORING AND IURNlNG LATHE.

SPECIFICATION forming pa,rt of Letters Patent No 4'7'2 833, dated Aprll 12, 1892

Apphoa,twn filed October 26, 1891 Serial No. 409,930,

(No model.)

To all whom zitlma,y 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 Automatie

- Metal Boring and Turning Lathes, of which

IO

30

35

40

50

ed and adapted to slide.

the following is a specification.
My IlIl]_C}IOVE‘d lathe is adapted for use in
boring and mortising, shaping, turning, and

serew-cutting, as well as milling, planmo:, and

rifling.

T have devised improvements in variouns

- parts which enable me to operate on objects
‘ering shapes and to domore ac-

of greatly dif
curate and var 1ed work tha.n is usua,l in thls
class of lathes.

In the drawings, (four c-:heets:.) Figure 1, |
Sheet 1, 1S a plan view of the lathe; and_Fln |

2, Sheet 2, is a side view of {he same. Fig.-S,

Sheet 3, is a longitudinal section of the so-

called “work-holder” on line 3 3 of FKig. 1.
Iigs. 4 and 5, Sheet 3, are transverse vertical
sections of the work-holderon lines4 4 and 8 5,
respectively, of Fig. 1.
vertical section of thetool-carriage online 6 6
of Kig. 1. Fig. 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.
Fws 12 and 13, Sheet 3, are vertical sections
of the cluteh and other gearing in the head-
stock on lines 12 12 and 13 13 respectively,
of Iig. 1. Fig

F1 15, Sheet 2, is mainly a side view of the
meohanism for locking and releasing one ot
the worm-gears that meshes with the feed-
SCrew. F1 .16, Sheet 2,1s a perspective view
of the pa,rts of suoh 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-
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-screw E, ar-

Fig. 6, Sheet 3,18 a

.14, Sheet 1,1s an enlarged lon-
| ﬂ‘ltudlnal Seotlon of the elutoh mechamsm |

| ranged, as uqua,l on the front of bed A. The.
| head stock: I is; ﬁxod on the bed A, and its

frame comprises three transverse parallel up-

rights 7 7? £ in which the hollow mandrel,

the back gear, and dlffelentml clutch-gearing
are mounted - -

I will deseribe my 1mprovements as applled
to, connected with, or comprising said tail-

%took' work-holder, tool-carriage, head-stock,
and clutch-gearingin 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 bheals A, while the
other b’ is adjustablelaterally or transversely
on such base by means of a rotating screw 0%

55

6>
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fitted and working in a threaded oylmdrloal '

socket. (Shown in Fig, 10.) The part 0’ is

- clamped to the base b and both are clamped
‘to the shears A by means of a rod b3, passing

verticaily through said parts bb’,anutb*and

70

| eross-bars b5, apphed to the threaded lower .

end of such rod and a omnk shaft b¢% having

an eccentric p01t1on that passes throun‘h and
works in a loop formed in the upper end of
the rod 6% When the angular arm of the

75

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

which raises the rod b° and cross-bar b°, where-

by the tail-stock B is clamped in place on the
This does not,

bed A and its parts together.
however, prevent lateral adjustment of the
head or upper part b’ of the tail-stock, since

So

up. the eccentric is come%pondmwly elevated, .

the eccentric portion of the crank-shaft 6° is

elongated to allow the rod-loop to slide on it
lenn*thwme and both parts band 6’ are cham-
bered to allow the requisite lateral movement
relatively to each other and of the uppel one

b relative to the clamp-rod bS.

The base of the work-holder C %hdes on the
ways A and is provided with a pendent por-
tion or “apron” ¢, to the inner side of which
two worm-gears ¢’ ¢® (see Kigs. 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 c2.
stant engagement with the feed-screw, so that
by rotating the crank-shaft ¢° the work-holder

90
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Both gearsare in con-




C may be reelproedted b} hand. The said

lower gear ¢® may, however, be locked and

| prevented from rotating when desired to feed

20

and ¢, mounted on the top plate X of the |

~ head-stock F is pivoted at one end and 1ts
free end provided with screws ¢, passing ver-
‘tieally through it and having flanged heads

the work-holder C by rotation of the feed-
screw E. Forlockingthe said oear czlemploy

“a spring-pin ¢4, Fig. 15—that is to say, a pin
altached to ‘rhe free éend of a semicircular

spring ¢® and adapted to enter holes in the

'pendent apron ¢ of the work-holder ¢. The.
10

sald spring ¢® isattached tothe faceof a disk
iixed on the crank-shaft ¢?, Figs. 15 and 186,

and the pin ¢! works through a hole formed |
The spring ¢ holds the pin
¢* normally in one of the holes'i in apron ¢; but

in it, as shown.

it may be withdrawn by a cam or wedge c°,
that projects radially from the sleeve c"’

~mounted loosely on the shaft ¢® and prowde,d
~ with alever- -arm, as shown.

By rotating said
sleeve ¢ the mm ¢’ is forced under the spring
¢’, and thus withdraws the pin ¢4, Fig. 15, and

-Lhus releases the crank-shaft (,3 .;md the at-

tached gear ¢* s will be readily understood.
The work- holders proper are two vises ¢8

WOrk- ho"der C. The one c®, Fig.1,nearest the

~which work in a curved undueut groove ¢,

30

formed in the said top plate. The latter is
graduated adjacent tosaid groove to indicate

L the linear divisions of an arc of ninety degrees.

35

40

. WOlk holder C—that is, toward or from the

- for holding articles of different lengths.
secured to the top plate X of the.w 011{—h01der’

55

| _.60

By turning the serews ¢? the slotted frame of
‘the vise 0’3 may be clamped at any desired an-

gle to the head - stock, and by means of the
screw c!! the outer jaws ¢! of the vise ¢ may

be siid toward or from the other jaw ¢,

which is manually a,d,]usta,ble in notches of
‘the vise-frame.

The other vise gg’-——namely,
the one nearest the tail-stock B
oted, but adjustable bodlly lengthwise of the

head- StOGk TF—in orderto enable it to be used
Ttis

C by means of two screws ¢4, whose flan ged

‘heads enterand a1e adjustable in par allel un-
dercut gr ooves ¢l ~
the vises ¢8 ¢ enables them to hold work of
various forms,sizes, and length at various an- I
Besides
portion of the top plate X, having

“This arran gement of the

cles to.the tool that oper.:a,tes on it.
thls, that

the quadrant groove ¢! is adapted to slide

laterally, bemﬂ Operated by a screw ¢!, and
thus the adaptatmn for nice a,d;]u&stmcnt s

further Increased.

The whole top plate X, with both vises ¢8¢%

attached, is adjustable Ienﬂ*thmse by means

of a screw-shaft ¢'* and ball crank ¢'8, Figs. 1
and 2. The top plate of the work- holdel Wlth?
the vises may also be elevated,as required, to’
bring the work into position relatlve to the:
To this end, the bed or base

Opetatmﬂ*-—tool

- of the work-holder C is reeessed Figs. 3, 4,5,

and 8, to accommodate two pmallel tmns-
_versely-shdm«rlr bars ¢, Fig. 8, two pivoted le-
vers cgo, a, slldmo* Cross- ‘head 021, and rotatable

18 not piv-

| of the head -

472,833

serew-shaft 2.

It passes throungh the cross-head. ¢*, whose

bars .

The la,tter 1s arran ﬂ*ed tr ans—_'
versely and operated by the ball- erank ¢,

70
notched.ends receive the inner ends of the le- -
vers ¢¥, whose outer ends enter slots in the

The latter have cams or wedge- '

shaped projections which work in. frletlonal |

contaet with and are dovetailed to correspond-
ing projections or cams formed on the under

75

side of the top portion of the work-holder C.

By rotating the serew-shaft ¢* the levers ¢¥

aAre turned on their pivots and the barsc!®
thereby slide lengthwise transversely of the

work-holder C, thu&, raising the top portion to
the required deﬂ*ree
in its vertical movement by means of pins c*,

8o

The sald plate is guided .

working in sockets,as shown in Flﬂ‘s 3 and 8 |

The tool -carriage D, I'igs. 1, 2, and 6, has a .‘

pendent apron d plOVldF'd with worm- cears
CZ’ d:} el CI&HI{—Shfot (Zs & %p]_"[nﬂ" loekln{)‘_pln '

cam, and csleeve 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

pivoted at one end of thie toolﬂ&triage proper.
The free end of this bar d* 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 screw-shaft d’ and bell-crank d°.- The
free end of the bar d is held between verti-
cal guides,and the Wedwe d® works in a ﬂ‘mde-
sockeb form ed in it.

I will now desembe the pm ts conneeted with

or forming part of the head-stock. (SeeFigs.
1 and 2.) The hollow mandrel f*is Journaled

stepped speed-pulley 75, Parallel toit is the
shatt g of the back gearing G, Fig. 1, usually

employed on en ﬂ'me-1athes said shaft being
mounted eccentr mally and thus adapted to be |

shifted later ally to carry its large and small

gears g"and g®into or out of enﬂ'a,frement with
- correspondm

gears Vi and f’*’ on the ma,n-
drel f4 | -

I will now describe the clutc]r slnftmn'
mechanism, which automatically reverses the
rotation of the mandrel

D, as the case may be.

2 and 12, which is adapted tocomein eontact
with tappets H on arodl,arranged underand

lengthwise and parallel to the front portion
‘of thelathe-bed A. These tappets are clamped
by athumb-scerew, and may hence be adjasted
on therod I as ocecasion requires.

venience of description I will suppose the tool-
carriage D to be removed from the bed A, or
else thrown out of working connection Wlth
the feed-screws E,and will refer solely to the
‘automatic operatlon of the work-holder C,
since the same description will apply equally

For con-

9o

-is used for cutting screw-threads or for turn-
‘ing off cyllndmeal surfaces, is adjustably
clamped to a block d® upon a bar d°, that is

95

ICO

rog -

‘in the outer two of the three uprights f 2 f3
stock I and provided with a

I1TO

115 .

f*and the movement .
or feed of the work-holder C or tool-—cmuawe'

It will be seen that
both the latter have a pendent finger z, Figs.

120

12_5_

130
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to the tool-carriage D. The aforesaid rod 1
slides in its supports, and its front portion
(see Fig. 12) is bent inward horizontally, and

. then upward, and connected with a sliding

5 blate 7, Figs. 1 and 2, having two forks which
- engage twoflanged sleeves 79, Fig. 14, adapted
to slide on the sleeve K on a shaft L, and hav-
ing a spline connection therewith, Fig. 12, and
arranged between the large and small gears M

1o M’. The shaft L has its bearing in the outer
and intermediate uprights /% 2 The gears

M M’ are loose on said shaft and have a cireu-
lar recess on theinner side, Fig. 14, and also a

- lugm, Fig. 12, that pro;jeots mto the recess, as
IS shown The sleeve K has a circular flange or

head £ on each end, and each flange hasa notoh |
m’ toreceive the luﬂ* m. A spwal spring N en-

cueles the inner ends of the aforesaid sleeves
77 and holds them normally separated.. It
20 will be seen that when the work-holder C

moves 1n 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

25 of the notched heads or ﬂanﬂ'es 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-
30 screw E,sothat the motion of the work-holder
" Cis also reversed. This reversal is effected
by gearing that will be presently deseribed.
:In other words, when the cluteh-shifting rod
- T1is thus shifted the effect is at once to re-
35 move one of the notched heads k out of en-
gagement with the adjacent gear M or M’
and to forece the other head or flange k against

the other gear; but it usually happens that.

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

40 position to allow the ﬂange or head to enter

1t, since the notch 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 oontmued rotation of the
45 zear brings the noteh m/ and lug m opposite
each other when 1t forces the head into the

recess in the gear, and thereby effects the en- |

gagement.

The oear connection between the mandrel

5o f*and shaft L and feed-screw E 1is effected
by the following means: The loose clutch-
cear M’, Figs. 1 and 2, is in constant mesh
with a gear /% which is fast on the mandrel

* and the corresponding but larger clutech-

55 gear M is similarly engaged with a pinion ¢,
Figs.2 and 12, attached to alarge gear ¢g’, that
meshes with the small central gear f° on the
mandrel. The connected pinion g and gear
fG rotate free on a horizontal journal, whieh

60 is fixed in the intermediate uprln'ht I
will now be apparent that the gears on the

mandrel constantly rotate with it in one di-

rection, and will impart motion alternatelyte
that one of the loose clutch-gears M M’ on
65 shaft L which is at that time locked with such

shaft 1. and the gearing on the end of the bed'

A, Fig. 11, motlon 18 1mpa1"ted correspondingly
in one dlreetlon or the other to the feed-screw
E. The last- na,med gearing is composed of

small gears ¢" and ¢’ on the Sha,ft L and feed-
sérew K, respectively, and a larger interme-

diate gear P, that normally meshes with them;

but meh 1@1’*0 er gear 1s mounted on a fmked' |

and slotted arm Q, thatis pivoted on the shaft
T, and may be shifted around such point for

eng..-wmn* with or disengaging from the gear

e’ on the feed-screw. "A clamp-bolt ¢? works

in the are slot of smd 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 L,

30

the arm Q is adjusted to romove the gear P |

from mesh with the gear ¢’, as shown bv dot-

ted lines, Fig. 11, a,nd thle is generally re-

quired When the Ilﬂmcr-tool is brought into
use, whose operation 1 will now describe. A
rifling-rod 8, Figs. 1,2, and 11, is arranged to
slide in the mondrel f*’E it beme' ope1ated
manually. A screw enters the pnal oro0ve

s in said rod S and compels it to 1evolve as lb

is reciprocated.

90

When the maehme 18 11sed fOI 11ﬂ1n0' 01;”

milling, the mandrel f* is locked by a spring-
catch 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 £ The arm Q is (LISO -

shifted to throw the feed-screw K out of ac-.

tion,so that the tool-carriage and work-holder

will remain at rest. "The aforesaid catch T is

pivoted to the upright of the head-rest, and

its spring-shank holds it normally enwae‘ed-

with the disk, but pelmlte easy dleenﬁ'aﬂ*e-
ment when requned The pin or pomt “of
the catch is adjusted in different holesin the

100

105

space-disk, according to the number of rifles

or grooves to be cut. The gun-barrel to be
rlﬂed is held in the vises ¢8 03’ -
What I claim is—
1. In a boring and turning 1a,the the com-
bination, with the bed A, of the tail- etoek hav-
ing a base portion b, havi ing half of a screw-

| Socket formed in its upper SIde, and the lat-

erally -adjustable top portion b’, and the
serew-shaft 4% titted in the socket, and there-
by engaging the thread in the lower half of

the same, aﬂd means for holding the said

parts toe‘ethel yet permitting edjﬂstment of
the upper one, as specified. -

2. In a boring and turning 1ctth6, the com-
bination, with the sliding carriage C and the
vise C/, a,d,]ustable in the arc of a circle, of
onothe1 vise C? which is adjustable 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
Veltm@lly-adJ ustable top plate having guides -
¢ and cam projections on its underside, the
| serew-shaft ¢, the notched cross-head ¢*, the
levers ¢%, plvoted to said recessed baee, the

shaft by meansof the sleeve K. Throucrh thls i bars ¢, sliding on the lottel and having slots

L

110

115
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to leeewe the outer ends of SELlCl levers, and

lateral cams, all eombmed as shown and de-
.ch ibed.

4, In a bounﬂ‘ fuld tummﬂ' lathe, the COMm-

bination, with the sliding tool- -carriage, of a
- .honmmﬂ,l bar pivoted theleto and auanﬂ'ed.
~ lransversely of the lathe-bed, a tool-carrying
block adapted to slide on smd bar lengthwise,

~an adjustable wedge which works beneath

10

- bination, with a carriage llavnw a pendent
apron and sliding on the bed A, the feed-screw,

the free end of sz—ud bar, and means for ad-

justing the wedge for elevatmﬂ the too] as
'%hOWIl and de%rlbed

9. In a boring and turning lathe, the (301]1-

7 and gears adapted to engage "the latter, of a

 2C

- rotatable shaft on which one of
mounted, the same gear being also plowded |
with a series of ho]rq a spring having a pin | a
passing through a disk and adapted to enter

any of said holes and a cam adapted to be ad-
justed beneath sald men
scribed.

6. In a bormﬂ and tmmnﬂ‘ Ia,the the com-

| blnatlon with the mandrel and its gear, of the

sliding Work-holdel or other carriage, the re-

.._verSIble feed-screw and 1ts gear, the clutch-

30

35

shifting rod having tappets for engaging the

work- holdel the feathex ed shaft L. and gear-

ing for eonnectmﬂ' 1t with the feed-screw and

axbor the gears M and M’, mounted loose on-
said sha,ft a.nd shifting elutehe& forengaging
said gears alternate] Y qubs‘rantlally as Show n
and desel ibed.

7 Ina bormfr and turnmn* lathe, the com- |

said 'U'E‘.cLIS 18

a8 Shown and.de- |

472,833

| bination,withthe mandrel and gear,of the slid-
ing work-holder, thereversible feed-screwand

its gear, the sliding clutch-shifting rod hav-

‘ing tappets for engaging the work-hoelder, the

feathered shaft L, and gears M and M’, mount-

for connecting the sleeves and shifting-rod

~and gearingand fortransmitting motion from

40

ed loose thereon and havmn" a recess zmd 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

the mandrel to shaft L. and from the latterto

described.

8. Ina bormﬂ' and turning lathe, the com-
‘bination, with themand rel, WO]I{-holder feed-
serew, and clutch- Shlftmn' rod having- stops -

for engaging the 'Worl{-holder,;_cif the Sha,ft L,
sleeve sliding thereon on a feather and

'ha,vnw 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 cluteh, after which the spring holds
the other clutch 1eady forengagement as the

1 shaft I. continues to revolve, Substantnlly as

shown and described.

ISAAO C. SWISI—IER..-
'Witnesses: . . .
- JaspER N. bWISI—IER',

LEONARD W. MASON.

the feed-screw, substantlally as shown and_ _
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