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UNITED STATES PATENT

OFFICE.

WILLIAM 8. HALSEY, OF BRIDGEPORT, CONNECTICUT:

LATHE HEAD-STOCK.

~ SPECIFICATION forming part of Letters Patent No, 365,681, dated June 28, 1£87.

Application filed February 11, 1887. Serial No. 227,98_8.

(Nomodel.)

To all whomv it may concern:

Be 1t known that I, WILLIAM S HALSEY,

a citizen of the Umted States, residing at.
Bridgeport,inthe county of Fairfield and Smte

of Connectlcub have invented certain new and
useful Improvements in Mechanism for Vary-
ing Speed of Head-Stocks; and I do hereby de-
clare the following to be a full, clear, and ex-
ach description of the mventlon such as will
enable others gkilled in the art to which it ap-

pertains to make and use the same.

~ My invention has for its objects to produce

- mechanism of this class which shall be simple
~1n construction, easy to manage, and practi-

S

20

- stock of a ]‘“lthe, the cone and parts within it

_30

35

_40

45

50

cally impossible to get out of repair, and whose
general mode of operation shall be far superior
to anything of this class heretofore produced.

With these ends in view I have devised the
novel construction of which the following de-

seription, in conncetion with the aceompany

Ing drawings, 1s a specification.

I‘1gu re 1 1s a side elevation of a head- stoek
of a lathe embodying my invention, the cone
and operative parts of the device beinn* shown
in section In position to produce the hlghesb
rate of speed; Fig. 2, a plan view of a head-

being shown 1n section at right angles to the
section shown in Fig. 1, the parts being in the
sanme position; Fig. 3, a partial view of the
head-stock similar to Iig. 1, but showing the
parts in position to produce the lowest rate of
speed; Fig. 4, a partial viewsimilar to Fig. 2,
the section being at right angles to the section
in Fig. 3, the parts bemg in the position at

which the lowest rate of speed 1s produced;

Fig. b, a transverse section on the line x # in
Fig. 1. Figs. 6 and 7 are detall views 1llus-
trating the conneetions between the spider and
the loose gear. I'igs. 8 and 9 are detall views

illustrating the connections between the spider

and the cone; and Fig. 10 is a detail sectional
view on thehneJJm Fig. 5,looking toward the
left, illustrating these par ts in the same Posl-
tmn as in Fig. 2.

Similar numbers denote the same pELItS in
all the figures.

1 denotes the frame-work of a head stock,

‘having standards 2 and bearings 3, of the usual
or any preferred construction,' and 4 the

spindle journaled in said bearings.

1ngs, 18 a flange, 18, having a shoulder,

5 denotes the cone, which is provided, as
usual, with steps 6* 6" 6° 6%, to receive a belt,
whereby different rates ofspeed are produced.
Any preferred number of steps may of course
be used, four being shown in the drawings.
The cone 1s free to turn upon the spindle, the
bearings therefor consisting of sleeve 7 upon
gear 38, and sleeve 9 upon disk 10. The gear

and 1138 sleeve and the disk and its Sleeve are

castindependently of the cone; but hoth sleeves
are rigidly secured to solid portions of the

‘cone by a drive-fit.

11 denotes the spidel which consists of a

sleeve, 12, and two pairs of arms pmjectmg

radlallv therefrom, the two.arms of each pair

60

6:

being in line with each other, the armsthrough

which connection with the cone 1s eifected

being denoted by 13 and the other pair being

denoted by 14, as will presently be explained.
The sleeve of the spider is rigidly secured to
the spindle by a drive-fit, the spider being the

70

only portion of the mechanism that necessarily

rotates with the spindle.
that portion of the spindle upon which sleeve
12 isdriven is slightly greater than the portion

‘upon which sleeves 7 and 9 are driven, leaving
a slight shoulder, 15, against which the sleeve

9 of the disk 1ests so that 1t 1s 1mpossible for
the cone to have the slightest endmse move-
ment. |
16 denotes a loose gear, which is Jourm]ed
on the sleeve 12 of the Spldel being held in
place by a collar, 17, driven upon said sleeve.
Beginning at the left, as shown in the draw-

ings, I have indicated the steps of thecone by
The first three of thesesteps
are formed from a single piece of metal, at the

6% 6°, 6° and 6.

right-hand end of which, asshown in thedraw-

19.
Step 6° is preferably made from a separate

piece of metal provided withanangular flange,

20, which rests against shoulder 19. Step 6
18 attached to the flange 18 by screws 21. The
purposes of this construction will pr esently be
more fully explained. :

22 denotes a circular ﬂ.a,nge upon the inner
side of the cone, which, with shoulder 23,
forms the outer portion. of a partly-closed cir-
cular groove, 24. The back of this groove is
formed by shoulder 23 and straight portion

1 25 of the face of disk 10, said shoulder and the

The diameter of
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straight portion or wall being in line with

each other, it being of course understood that

the disk and coune are maderigid by adrive-fit.
26 denotes a cireular shoulder upon disk 10,

which forms the inner edge of circular groove

24. |

27 denotes a ring, which is secured to the

inner face of disk 10 by secrews 28. The outer

edge of this ring projects outward from the
inner edge of groove 24 the same distance
that flange 22 projects inward from the outer
edge of said groove, so that when said ring is
placed in position a perfect T-shaped ecircular
groove 1s formed, the neck of said groove be-
ing indicated by 31. |

29 denotes bolts, the heads 30 of which lie

“in groove 24. It will be observed in Fig. 9

that the bolt-heads are curved slightly to cor-
respond with the curvature of the groove, so
as to permit them to slide freely therein. The

~shanks of the bolts pass through the neck of

25

the groove through each of the arms 13 of the
spider, and engageayoke, 32, as clearly shown
In Ifig 10. The bolts preferably pass through
theyoke, and are secured by nuts in the usual

‘manper. As already stated, Fig. 10 is a sec-
‘tional view on the line y y in Fig. 5, looking

toward the left, the bolts being in elevation.
The same parts are also clearly shown in Fig.
2, the point of view, however, being entirely
different. The yokes 32 slide in ways 13" in

- Hlanges 13" upon arms 13 of the spider, and

35

49
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are provided with inwardly-projecting lugs

33, between which a lever, 34, is pivoted. |
55 denotes toggles, which bear respectively

agalnst the spider and against lever 34. Both

ends of the toggles are rounded, so that they

will turn freely in sockets in thelever and spi-

der. - The inner ends of levers 31 engaze sock-
cts In sliding fingers 36, which movein grooves
37 In the sleeve 12 of the spider. These pins
of course pass freely under loose gear 16 and

‘collar 17, both of which bear upon the sleeve

of the spider, but not upon thesliding fingers.
It will be observed in the figures that the slid-

Ing fingers project forward of the loose gear,

and are locked by pins 38 to a ring, 39. This
ring lies in grooves 40 in half-rings 41, which

are secured together by screws 42.

Upon the forward standard of the machine
are two brackets, 43. 44 is a shaft journaled in
these brackets, which carries at one end an
operating-lever, 45, and at the other end an

- arm, 46. Both arm and lever are pivoted to

55

the sliding rings. It will be seen in the draw-
ings that the arm and operating-lever are not
exactly 1n the same plane with each other..
In order to bring the points of engagement
with the half-rings in line with each other, I

~ordinarily form an offset on the operating-

~ lever, as shown in Fig. 8. In order to illus-
trate this more clearly, Ihave dotted both the

operating - lever and the arm in Fig. 1. It
should be understood in this figure that the

operating-lever is at the front and the arm at

the back. As already stated, the spider isthe

spindle, both the coneand the loose gear being
capable of rotation independently thereof and
of ecach other. The cone is provided with 70
four steps for a belf, thus giving four different
speeds at which the cone may be rotated.

In order to impart the rotation of the cone
to the spindle, it is necessary to lock the cone
to the spider. The position of the parts when 75
the cone is locked to the spider is clearly -
shown in Figs. 1 and 2. The operating-lever
has been thrown as far as possible toward the
left. This forces the sliding fingers inward,

carrying thelowerends of levers 34 with them, 8o

the effect of which isto straightenthe toggles—
that 1s, to move the ends of the toggles resting

in the sockets in the leversountward, carrying
them from the position shown in Fig. 4 to the
position shown in Fig. 2. Thisacts to force the 85
yokestowardtheright,and consequentlydraws
the heads 30 of the bolts, which lie in circular
groove 24, against flange 22 and ring 27, thus
locking the cone and the spider firmly to-
gether, so that the motion of the cone is im- go
parted to the spindle.

47 denotes a shaft journaled in brackets 48,
which project from one side of the standards.
This shaft carries a gear, 49, which meshes
with gear 8 on the spindle, and a gear, 50, g5
which meshes with loose gear 16. It will of
course be seen from the relative sizes of gears
49 and 50 that the loose gear 16 must rotate
much slower than the cone. The relative speed
of the loose gear and cone will of course de- 100
pend npon the relative number of teeth in the
gear - wheels, and may be varied to suit the
judgment of the builder. TIn practice I or-
dinarily so plan the gears that the cone will
rotate six times daring each revolution of the 103
loose gear. Suppose, now, that it is desired to
produce a slower speed than can be produced
by placing. the belt on step 6% This result I
accomplish by disconnecting the cone and
spider and connecting the loose gear with the 110

spider. Figs. 3and 4 show the position of the

parts when the spider is connected with the -

loose gear. It will be seen that the operating-

lever has been thrown as far as possible toward

the right, which draws the sliding fingers out- 113

ward and throws toggles 35 from the position

shown in Fig. 2 to that shown in Fig. 4. This

releases the grip of heads 30 of the bolts upon

the flange and ring, so that the cone will ro-

tate without carrying the spider and spindle 120

with it, heads 30 of the bo'ts sliding freely in

circular groove 24. |
The mechanism by which the loose gear is

connected with thespider is clearly illustrated

1n Figs. 1, 3, 5, 6, and 7. The loose gear 16 :25

1s provided with a circular groove, 51, having

a neck, 52, similar to that formed by flange

22 upon the cone and ring 27 upon the disk.

Plates 53 lie in this groove, and bolts 54, ex-

tending from these plates, pass through the 132

neck of the groove and through the arms 14

of the spider. These bolts are provided with

-enlarged flattened heads 55, which slide in ways

only portion of the mechanism fast upon the ! 14" in flanges 14°* upon arms 14 of the spider,
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and levers 56 are pivoted between said heads. | limited extent without departing from the

The lower ends of levers 56 engage sliding

fingers 36 in the same manner as levers 34,
which act in connection with the spider and
cone.
gage the spider and the levers, both ends of
the toggles being rounded and sockets being
provided to receive them. The effect of mov-
Ing the operating-lever from the positionshown
in dotted lines in Fig. 1.to the position shown
in full lines in Fig. 3 is to move toggles 57

from the position shown in Fig. 1 to that shown |

in Iig. 3, which draws the bolts toward the
left, and consequently draws plate 53 against
the bottom of groove 51, and draws said gear

~imward against the spider, as elearly shown in

Fig. 3, thus locking the loose gear to the spider
and imparting the rotation of said gear to the
spindle. It will thus be seen that with the
belt npon any one of the steps the movement

~of the operating-lever from its extreme posi-

23

35

1O

{1on toward the left to its extreme position to-
ward the right will diseconnect the cone from

the spider and connect the spider with the

loose gear, so that the spindle will have the
movement of sald loose gear instead of the
cone, thus reducing the speed of the spindle
to one sixth (in the present instance) of its
former speed without change of belt, and giv-

‘Ing eight different speeds to a head-stock con-

structed as shown in the drawings.

~In Fig. 3 I baveindicated in dotted lines an
Intermediate position of the operating-lever.
Suppose the lever to be moved to that position
from the position shown in Fig, 3. The effect

will be to disconnect the spider from the loose
- gear without connecting it to the cone, so thai

the cone will receive the rotation imparted to it
by the belt, and the loose gear will rotate at one-
sixthofthespeedofthecone,leavingthespindle
disconnected f{rom either cone or loose gear,
and consequently stationary. A movementof
the operating-lever toward the right connects

the spider with the loose gear, and toward the

left conneets it with the cone.

It is an important feature of my improved

construction that while the operating mech-
anism 1s perfectly eovered and protected ac-

~cess may be readily had to any portion of it.

o

It will be observed 1 I'ig. 1 that the back of
the loose gear 1s provided with a screw-plug,

- 58, which beingremoved permits ready access

53

60

the spider.

to plates 53, which connect the loose gear with
Toremove the nuts from bolts 54
to detach plates 53,16 i1s simply necessary to

remove the serew-plug and turn the loose gear

until the opening comes in line with the nuts.

Should access be desired at any time to the

mechanism by which the spider is connected
with the cone, 1t 18 simply necessary to remove
screws 21, which permits step 6% to be removed
from the cone. Should access be desired to

~circular groove 24, it 1s simply necessary to

remove screws 28, which connect ring 27 with
the disk. It will of course be apparent that

the details of construction, the shape of the

Toggles 57, similar to toggles 35, en-

spirit of my invention.
- Having thus fully and in detfail described
my invention, I claim—

1. The spindle, the cone journaled thereon

and provided with groove 24, and a spider

rigidly secured to said spindle, in combination
with Dbolts 29, baving heads lying in said

groove, sliding yokes 32, engaged by said bolts,

levers 34, pivoted in said yokes, and toggles
ob,engaging said leversand the spider whereby
the heads of the bolts are caused to engage the

groove to lock the coune to the spider.

2. The spindle, the cone journaled thereon
and provided with a T-shaped groove, 24,

having a neck, 31,and aspider rigidly secured
to the spindle, in combination with bolts hav-

Ing heads 30 lying in said groove, sliding yokes
engaged by said bolts, levers 34, pivoted in said
yokes, toggles engaging said levers and the
spider, and sliding fingers, whereby said levers

‘may be operated to connect or disconnecet the

cone and the spider.

3. Inadevice for varying the speed of head-
stocks, a cone consisting of a number of steps
cast 1n a single piece, gear §, having a sleeve,
7, disk 10, having asleeve, 9, flange 18, hav-

ing shoulder 19, and step 6% secured to said

flange and having a flange, 20, resting against
shoulder 19. | | |
4. A cone consisting of independent steps
for a belt, a flange, 18, and a detachable step,
6%, secnred to said flange.
6. The combination,with thespindle, spider,

and cone, of connecting mechanism, substan-

tially as shown, whereby the spider and cone
may be connected or disconnected, and a sup-
plemental step, 6% covering the spider and se-

cured to the cone, whereby, when said step Is
removed, access may be had to the connecting

mechanism. . .
6. Thecombination,withacone having steps

for a belt, and a flange, 18, and shoulder 19, of
an additional step, 6, made separate there-

from and secured to the flange, said step hav-
ing an angular flange engaging said shoulder,

as and for the purpose set forth.

7. The cone having an internal cireular
fHange, 22, a shoulder, 23, and disk 10,having

wall 25 and shoulder 26, in combination with

ring 27, secured to sald disk opposite flange
22, whereby a ecircular T-shaped groove is
formed, substantially as and for the purpose
set forth. -

80
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8. The cone having circular groove 24, the

‘spindle, and the spider having ways 13" in
-combination with yokes 32, adapted to slide
in sald ways, bolts engaging said yokes and

having heads 30 engaging groove 24, toggles
34, and levers 35, whereby said togeles are

operated to clamp the bolt-heads against the

grooves, thus locking the cone to the spider.

9. The spider having arms 13 in line with
each other, sald arms having flanges 13* and
ways 13°, in combination with a cone having
a T-shaped groove, 24, sliding yokes 32,bolts

parts, &e., may be varled to an almost un- | engaging said yokes, whose heads lie in said

125

130
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groove, toggles 85, and levers 34: whereby the |

toggles are operated to engage the bolt-heads
with the face of the groove.

10. The spindle, the spider rigidly secured
thereto, and loose gear 16, having groove 51,
jour naled on said shaft in combination with
plates 53, lying in said groove, bolts 54, con-
nected to said plates and h&wng levers 56
pivoted between them, and toggles 57, engag-
ing the spider and said IGVEIS whereby the
loose gear 1s ¢clamped to the 8p1de1 as and for
the purpose set forth.

11, The spindle, the spider secured thereto

~and having sleeve 12 and arms 14, and loose

.15

. 20

25

- and the 5131(]61
20

35

gear 16, journaled on said sleeve and provided
with a T-shaped groove, 51, in combination
with curved plates lying in S’le groove, bolts
connected to said plates and hfwmg levers 56

- pivoted thereto, and toggles 57,engaging arms

14 and said leverq whereby the loose gear and
spider may be clam ped together.

12. Thespindle,thespider journaled thereon
and having arms 14, with flanges 14" and ways
14°, in combination with loose gear 16,having
groove 51, plates lying in said groove, bolts
connected tosaid plates and having heads slid-

ing 1n sald ways, levers 56, pivoted between

sald bolts, and toggles 57,engagingsaid levers
as and for the purpose set
forth. |

13. The spindle, the spider having sleeves
12, with grooves 37, sliding fingers lying in

said grooves, and operating mechanism there-

for, 1n combmatlon with loose gear 16, hav-
ing grooves 51, plates lying in said gmoves
bolts conuected to the plates and having

- heads, levers 56, pivoted between said heads

40

and engaging the sliding fingers, and toggles
b7,engaging the levers and the spider, as and
for the purpose set forth.

- 14. The spindle, the spider having arms
14 and sleeve 12, with grooves 37, and fingers
36,sliding in said grooves, in combination with

the loose g oear, con necllng mechanism operated

'45

50

by the shdmg fingers for locking the loose
gear to arms 14, half-rings 41, connected to the
fingers, and an operatinn‘ lever and arm  car-

ried by ashaft and connected to the balf-rings,

‘whereby the sliding fingers are operated.

15. Thespindle, the spider having arms 13,

sleeve 12, with grooves 37, and fingers 36, slid-

Ingin Smd grooves, In combination with a cone,
connectlnﬂ' mechanism operated by the slid-
ing ﬁngers for locking the loose gear to arms

"13, half-rings 41, connected to the fingers, and

an Operatmg lever and arm carried by a shaft

~and connected to the half-rings, whereby the

sliding fingers are operated.

365,681

'16. The spindle, the Spldef having arms 13

and 14, sleeve 12, with grooves 37, and fingers
30 slldmg 1n sald grooves, in combination with
a cone having groove 24, the loose gearhaving
groove 51, and connectm o mechanism oper ated
by the sliding fingers, whereby when said fin-
gers are moved in onre direction the cone is
dlaoonnected from the spindle and the loose
gear detached and when moved in the oppo-
site direction the loose gear is connected and
the cone detached. .

17. The spindle, the spider having arms 13
and 14, the sliding fingers, the cone having
aroove 24 and the loose gear having groove

al in combination with plates lying 1n said

gmoves bolts connected to said plates, levers

pivoted to said bolts and engaging the sliding
fingers, and toggles engaging said levers and
the arms of the spider, whereby either cone.
-or loose gear may be connected to the Splder

said operation disconnecting the other part.
18. The combination, with the spider, the
loose gear, the cone, am:mnec‘r,mﬂP meehq,msm
subsmntlally as descubed and Slldmcr ﬁnn*ers
by which the counecbmg mechamsm IS oper-
ated, of ring 39, pins connecting said ring with

the shdmcr hngers half rings41, ha,vm gorooves

to receive ring 39, and an 0perat1ng lever and
arm carried by the shaft and connected to the

60

65

70

75

30

half-rings, whereby the sliding fingers may be

actuated, as and for the purpose set forth.

19. The spindle, the spider rigidly secured
thereto, the loose gear, and the cone, said gear
and cone being adapted to rotate independ-
ently of the spindle and of each other, and con-
necting mechanism, substantially as described,
1n combination with sliding fingers by which
the connecting, mechanism is operated, and
operating mechanism for said fingers, whereby

the speed- of either cone or loose gear may be

imparted to the spindle or said Spmdle may
be disconnected from both.
20. Thespindle, the spider havmﬂ' sleeve 12,

Q0

%

100 .

with grooves 37, in combination with loose
gear 16, having_groove b1, neck 52, and screw- -

plug 58, collar 17, engaging said sleeve to hold

the gear, fingers slldmfr in grooves 37 under

[cs

sald gear, a collar, and connectlﬁg mechanism

operated by said ﬁnﬂers whereby the s spider
and gear are connected and disconnected.
Int testimony whereof Laffix my signature in

presence of two witnesses.

WILLIAM S. HALSEY.

Witnesses:
A. M. WOOSTER
C. . RUGGLES.
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