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Serial No.

To all whom it may concern:
Be 1t known that T, WrrrLran T.. SCHELLEN-
BACFH, a citizen nf the TTnited States, resid-

ing at Tlartwell, in the county of qullton'

B aml State of ()hm have’ 1111'ented _certain

new anc useful Imprm*enwntc; in Geanng,-

"of svhich the following 1s a specification.
My 11‘11*91111011 relﬂt% to improvements In
genring and consists in the providing of new
10 ‘and 111’11)1*{}\*9(1 ineans whereby the spindle
inay bhe given various speeds by novel means

selectively -acting upon the spindle or the

bull- w]zeel 11‘1\'11113' connection with the
spindle; 1n prov 11:11110' means whereby va-

15 rious speeds may be 11111).:11 ted 1 novel man-

‘ner to the mpmdle from a prime mover
through gearing intermediately acting on
the bull-wheel secured to the spindle out-
side  the spindle bearings: in
20 means for changing the' apeed of the spindle

able lonﬂltudnmll}, ot the rotary axis of the
«pindle; in providing a system of gears ro-
tating aboul and- slidable ltmrfltudumlly of
25 the ‘--])1]](“(‘ with a speed-barrel having gear-

mng fumn.-:.::ed to aolectlrelv nmesh with ca.:ml.

sliding gears; in providing said speed-barrel
with gearing nhow*mtau AX1S 18 co-1nel-

dent ‘W]ﬂl t]w rocking axis of said banel

30 meshing with gearing Whose rotary axis is
coincident with the rotary axis of the spindle
for imparting sclective speeds fo the bull-
wheel; further in providing novel shifting

“mechanism on said barrel for selectively im-

35 parting  speeds  direct to ‘the spindle or

= through the snedium of said barrel gearing

“to thé& bull-wheel thereof: further in trans- 1 edle direct from the prime meover or through

ferring such seélective speeds to the lead-

| screw or feed-rod; and further in the parts,
40 and in the (*mh‘ruw‘rmn

Llea(*rll}ed and claimed.

~In the drawings: I*lfrmn 1 is n front t‘*]e-—.
i 2 15 an
Same partl’y broken
Lcaway, but with the apeed harl el turned for

vation of my unpun o | device
clevation of the

“disengaging its tumbler pinions. Fig. 3 is
aer c}%-aevtmn of the head-stock on ﬂlL Iine
- A of Fig,
50 the speed-controlling handles, the: tunbler
pion e in ﬂnnaned re]ctimn. Fig. 4 is

a Cross-cection ot the SHINe On th@ iine B B
O f Y*w I. Ko,

55 removed: and .the speed- barrel turned for
dlwnﬂﬂ oy If*-a tumbler pinions.. Fig.: 6 is

AR N EE——— == L m——y

providing

COMPrising gears rotatable about and slid-

carrangement and
~combinations of parts her ema fter more ful]y IS

1, and partly broken away to show

5 15 0 plan view of the-
head-stocle with the cap of the head-stock.

!

of Fig. 3.
the C;peed barrel,

of g, 1. Fig. 10 is

2 Horizontal section of the same on the lme N
C—C Of 1*111' 2. Tig. 7 is a front elevation

of the head “end of the lathe, partly broken

away, and partly showing the speed-barrel 60
and its suppmt 130! %ectum on the line D—D
Fig. 8 is a perspective view t}fj.
partly broken away. Fig.”
915 a cdetail of the speed barrel and its con-
nections in cross-section on the.line E—E 65
a front elevation of the
head-stock pﬂrtl}f broken away showing the ..
speed gage 9(11111{_,{,11011~3 Fig. 11 15 a, lan )

Tiew N the speed gage Jaid out: in plane:

IFig. 12 is an enld}:ﬂed end E]eTltIOIl partly 70
broken away showing the gearing between
the spindle and ]ead SC1 ew' Fig. 13 is a
front elevation of the, same partly broken

away and partly in irregtuilar section on the

line F—F of Ifig. 19, 14i 10 14 is'a front ele- 75
ation of the feed gage for the lead-serew.
I*.w 15 is a side elm*atmn qhowmw the

“manner of mounting the change- ﬂ'c.lrsa, and

of the

Fie. 16 18 a side 0]@‘.:1t1011 ot one

| (11:1““‘&““@&1‘5}._ - 80

h 1ep1*oqenh the Ltthe-—bed or c,he‘u'% b the
head-stock, ¢ the carriage, and a the tall—- w
‘-1*'0('1{ o - ‘

e 1s a L-~p111dl'[55 which is 1011r11ﬁled ]1:1 bear-
Ings ]‘ g in the head-stock. - = ., - 85
A I8 a. prime. mover, shown as a. pulley,
although it is obvious that. this may also be .
a4 gear drn*en for instance from. an electl 1¢
111*'}%01* or- Ot]l(-‘l actuating devlce. T

In my mmproved dewce VArious &,peeds are 90
transmitted to the %pmdle from the prime
mover, either by C(:-nnectmn with said:spin- - -

gearing, or through the medium of gearing
tlalla1111tt111;_ motion at- various speeds. to 95
the bull-wheel ﬂd]‘lcent the head-center and |
face-plate, - various speeds of longltudlnal

moveinent being alse tr fm%;nuted to the car-
“riage and cross-slide on the carriagée for im-
"'paltuw proper relative

y speed of rotation to 1ob
the work and of travel to the tool. . The

ru*mus means which I employ 1‘01‘ the pur-
pose will now be described.

The pulley 2 is secured, as by a ke itoa |
sleeve /- journaled about, the spin le.._ A 105
gear / 1s formed . on or c¢arried by the Sleeve
and is rigid therewith. Gears . =z slide -
longitudinally of the %leev& and rotate to-
getlier with the sleeve, as see the key a be-
tween the gear » and the hub » of the gear 110
sn, and the spline 7 between sald hub and the
q]eeve. 7 18 2 second sleeve ]ourna,led on




10

4.

‘the spindle; the said sleeves % and r being

respectively located end for end, or longitu-
dinally of the gpindle. The sleeve » at its
end adjacent the sleeve 7% has a clutch-face

5 with whielf a clutch-face # on the gear m |
1s adapted ¥o make engagement for forming

a clutch 4¢ between said sleeves for causin
said sleeves to rotate together at the spee
of the prime mover. A telescoping sleeve
v takes about the sleeve » and slides longi-
tudinally thereof and has 'spline connection
w with the same.

with the clutch teeth 7 on the spindle for

“forming a clutch z between said telescoping

.. sleeve and spindle for causing said spindle

- 20

-
- .

230

©" & fork 10, the tines of w |
- .side of the gear m at its aperiphery, one of
- 8a1d _ tines d by

35

.
1.
[

40

- ment - between said positioning

45

50

- driven fromi

' B5

80

o
.
. ) -*
' -
-
- -

[
' -
[
-

'
.
H

“to_move with said telescopin
saxcd clhifeh 2 is clutched, an

'
-

.- having positioning lugs 12 a

1vely engage positioning notches 13 in the
.. outer bearing 4 for positionin
“m n in desired location lengthwise o
sleeve 7, there being four of these selective

lug 21 received by a
the p
1mtegral with or secure
¢ mnaled in 4 bearing
- tudmally.slidable.” The

sleeve when
_ securing the
spindle . te rotate at the speed of the prime
mover when the clutches v 2z are in engage-
ment. "This telescoping sleeve also
formed thereon or rigid therewith a gear
-/ Tor shifting the gears m = and causing

e;_rl_gfl‘l;gement ‘of the clutch %, I provide a
Sinfting-shaft 2 having a ha "jc,_l_le 3 and jour-
nialed 1 1
5:° “The pinion 5 meshgs with a
‘shifting rod 7 sliding in besrings 8 on the

in“bearings 4 and carrying a pinion

inion 5.1 with a rack 6 on a

cap 9 of the head-stock.. The rod 7 carries

which take to either

; 5 being received. ) an annular
roove in the gear n. The .shaft 2 slides

Tongitudinally in its ’béﬁringsa its handle 3
' apted to select-

- sald gears

the

positions 'in’ the form shown, one for en-

- gaging the clutch » and one for each of the

spring 14 causes normal engage-
_ lugs and
notches. It wil]l be noticed that the bed has
an' overhanging head-end 15 .and that the

gears. A

pulley % is located above this overhanging
—end. The bottom wall 16 of

the overhang-

Ing end is provided with openings 17 to ac-

commodate a belt which may
sald openings over said

ass throuch

pulley and Pe

the machine. B o -
18 1s a gear-barrel or tumbler. It rocks in
the projection 19 of the head-stock in which

1t has hearing, the journal face 20 of said
barrel being preferably at its
order to prevent longitudina

sald barrel, it is provided with a segmental

rotrusion or bearinf

25 in which it is longi-
rotary axis of this

_ At its inner end it carries.
- clutch teeth » adapted to make engagement

has

a motor attached to the legs of |

Feriphery. In

movement of

segmental groove 29 in
19. A pinion 23 is |
to a shaft 24 jour- |

- with the

AL B L Ll T
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920,664

the tumbler. A gear 26 meshes with the gear

nuinbered 1 and has spline-connection 27
with the shaft 24 for transmitting motion
from sald gear numbered 1 to the pinion 23,
ihe latter ﬁeing arranged to mesh with the
bull-wheel 28, An integral gear 29 is se-
cured rigidly with relation to the gear 26.
A pinion 30 meshes with the internal gear.
it 1s mounted on a shaft 81 journaled in a
bearing 32 in the tumbler and at its outer end
carries a gear 33 adapted to selectively mesh
> gears lettered 7, m or » throngh a
slot 34 in the head-stock. The gear 33 is
shown as an overhanging gear and is prefer-
ably one of a series of change-gears. "I pre-
fer to provide the change of
ing the gear 33 the s;m..:Tlesz:t--of the series of
change gears and forming it as part of the
shaft 31. "The change-gears of larger diam-
eter of which there are preferably two, as
shown at 33* and 33", (see Figs. 15 and 16),
are arranged to telescope thie gear 83 and re-
spectively have internal teeth 33¢ and 834 ar-
ranged to engage the teeth of the gear 28 for
causing rotation with the latter. The speed

barrel has a recess 33 at its head-end for ac-

commodating the slipping gears m n. If de-

70

75

810

gears by mak-

85

a0

sired the tumbler may be provided with a

-second_shaft 36 having a gear 37 meshing
with the interiial gear 29, and a gear 38,

which may be one of a second series of
change-gears similar to the change-gears 33,

33* and 33", and which may be mounted
to said last-named change-gears

similarty
33, 33* and 33 and adapted to mesh with

| the respective gears lettered 7, 7 and n.

In order to cause transmission to be ef-

fected selectively thiough the c¢lutch z or the

paton 23 to the spindle, T provicde a yrook-

shatt 39 journaled.in a bearing 40 in the -

95

100

tumbler and having a pinion 41 meshing with

a rack 42 on a collar 48 secured against
longitudinal movement to the shaft 24 and
having spline-connection 44 with the tum-
bler. (See Figs. 7 and 9). The collar 43
has shifting Jugs 45 46 forminy contaet-
faces having n HTTifting space 47 between the
same, ..\ block 48 rides on rods 49 in the
barrel and tas a groove 50, (see Figs. 3, 6
and 8), the walls of which engage with an

annular flange 51 on the telescoping sleeve ».
This block has a lug

52 forming a contact-
part adapted to be engaged by the lugs 45 46
for shifting the block and consequently the
telescoping sleeve for

the shifting of said bloclk also causin longi-
tudinal shifting of the pinion 23. Tt is de-

shall not be simultaneously engaged. Tn or-
der to prevent this, T provide the block with

a latch 53 slidable Jongitudinally in a recess

54 in the block and having a pin 55 slidable
1 1n a groove 56 in said. block

: D 11, Sal for preventing
turning of the latch.: A spring 57 backs the

shatft is coincident with the rocking axis of | Tatch.* The lateh has -an engs ging lug 58

-
]

engaging the cluytch =z,

115

120

‘sirable however that sald clutch and pinion

145

130




10

16

20

~ the collar 43 is shifted in
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'ha_i?ingi an inclined face 59 'adapt_ed to be en-

gaged by the lug 46 for raising thelatch and
permitting

said lug efigaging said latch for shifting said
‘block when said E:ml]ﬂ-r' 1s moved in the other
direction. : Thus when the collar is shifted

ting of the collar will

the latch.. . The latch being raised and the

"-lug 16 a;tﬂ’]:l_fim‘zing'its movenent, the said lug

will next engage the lug 52 on the block, the

further movement of said collar causing

shifting of said block. Prior to the shifting

‘of said block however,

. disengage. it from the bull-wheel. The blocl

L25--
- “meantime the latch 53 will have Dbeen re-

35
- pin 60 secured in a recess in the tumbler will
make engagement with the lateh for raising
" the same out of range of the lug 46. T ac-

- 40

45

50

~now being shifted will cause longitudinal
movement of the telescoping sleeve, thereby

(r;iusing engageinent of the elutch 2z, Tn the

tracted by the spring 57, its lug 58 taking in

‘rear of the shifting lug 46, which latter is

now located belween said lateh and the lug
on the block. If it is now desired to rein-
gage the pinion 23, the  collar 43 being

shifted 11i.the opposite _.r]"i:*e_c_ti'on'-wi]_l cause
opposite shifting ot said block. “When said
blo

'k has been thus oppositely shifted a dis-
tance sufficient to disengage the clutch z, a

complish "this raising by provid ing the pin
with an Inclined face arranged to make en-
gagement with the inclined wall of a recess

61 1n thelatch. The lug 46 being disengaged, |

and the clutch z released, the shifting of the
colar 43 1s. continued for causing engage-
ment between the pinion 23 and the bull-
wheel. ., | | ‘ ' o

" For rocking the 'tnnﬂ"j]'m-, I employ the

rock-shaft 39 which therefore ncts as a gear-.
shifting and ‘tumbler-rocking shafr,
shaft or lever iy shifrable at right angles to |

This

the rocking axis of the tunibler 1 a slot 62

~formed in the face of the projection 19,

55

60

65

The adjacent walls of said slot,. which iy’
_‘Wlltll..-_ T1e-.

shown -arc - shaped, are provided )
cesses (3 with which the lugs 64 on a sleéeve

65 are adapted to engage for positioning the.-
tumbler radially and causing proper engage-
ment between the change-gears at the outer

end of the tumbler and the gears taking
nbout the spindle.  The &leeve 65 has spline-

connection 66 with the tube which forms the
bearing 40, the tube bheing stationary in-the
67 15 a shifting-handle which -

speed-barrel. | |
has an annular groove 68 into which, a I

64 on the S]eewfg-hﬁﬁ takes. Phe shaft 39 18

L%
Y

| permitted slight longitudinal movement in

said lug to pass said latch when
one direction, the | | 117 Al
sleeve-Ings and recesses, thereby:loekin o the

engaged position. ~

The

_ the pinion 23 will
“have beén shifted longitudina ly suthicient to

- tween said latter gear

speeds, _
Nlathe construction because the dinmetérsof: .
worls operated on in a Iathe vary greatlv,;” 125
“the materials of which the work 1s composed:
also varyving greatl %, and 1t being nnderstood

T
:‘1'"-\.

its bearmg-tube, and ‘4 spring 70 is inter-

posed between its bearing and pinion - for

normally causing engagemeént between ‘said
. .. e 70
speed-barrel in rocked position.: The handle

| -has a _pin Tl adapted to selectively.engage ©,
for disengaging the pinion 28 and engaging ! holes 72 in the outer end of the bearing-tube
the clutch z, the shi_?
first cause disengagement of said pinion froni
-the bull-wheel owing to the shifting space 47
between the lugs 45 46. Prior to the shifting |
‘of said block 48, the lug 46 will engage the
inclined face 59 of the latch 53, thus raising

tor locking the shaft 39 in rocked position

when either the cluteh z or the pinion 234s:in 75

The power is transmitted to the spindle
at pomts adjacent the head-center 73 or fués-

plate T4 thereby I'GIIEVIHg : tl:jﬁ Spind]e of ’
torstonal- strain. Thus the inner end' of 80

the spindle is provided with a Hange 75,
ull-wheel at the “inner end ‘of" the
spindle has a flange 76 which is secured té

the flange 75 by meuns of bolts 7T; t‘hﬁ.éfﬂ'ah’g'e'

76 being outside the flange 75: - Thé face: 85"

plate 74 has a threaded hub78& which seréews

nto. the threaded socket T9. of the: bull- 57
wheel, the threads being arranged: in‘siich
_ ; . . _ i a8 : ST e LAV _
manner that the force of the tool against -
" 90

“the avork will tend to-screw up the” face-
plate. - The greater the force applied there:

fore, the firmer will be the engagement be: -

- tween satd flanges, and the firmer- wil the
 bull-swheel be locked to the face-plate. " The

power applied is t-ran'smittéd“_'t{)'i--'t_h'e" “bull- 95 .

wheel from its periphery from: & source

which has no driving connection with the :°

spindle; thereby relieving the spindle of all

torsional strain. . It will be further noticed

that the clutch z is located immedintely ad: 100

Jacent to the inner bearing of ‘the spindle

closely adjacent the ‘bullswheel “and-thead ©F

~center, and that 1t too has the powerstraris-

mitted to 1t from a sonree wheh: has'ine .

further-driving eonnection with-the spindle: 105 .

thus relieving the spindle of torsional straing
Power is transmitted to the spindlé from - =

the prime mover through the: sleeves' taking:
thereabout and the clutch 2, the said: sleeves
“being clutched together for Impaiting: the
- speed of said prime mover to the spindles:

110

ol the 'clutch between the sleeves mayv:be:

Loy : | T o Mt

disengaged  and - the | power: transmitted:
“through the ‘gears lettered [ m o the |
- selective gears 33 38, the gears 29 and 26, 115

the gear numberéd 1, and the clutch' z hes"

peeds” of ‘said' internal’ 120

thereby providing a'great number of spmdle: 7
which 18 a Creat  desrderwtiung dne

that for greatest efficiency and best produet,:

‘the proper relation of cutting 'speed “‘and’
material of which the work is composed, 130

. .
- y s ) ) . . . T
l a= - - - - . . - . - " - - -
_W*j__.‘_.h-_.--r__ﬂ R . . . N . o e e b el et e
- e . - . - o - R R T T I - IE-CHCIPIL N P .
s S i P v - e, e PR . . . L
.

tween _ rgear and the spindle; o
the cluteh 2z may be released and-the pinion
23 engaged with the bull-wheel for trans- . -
{ mitting all of the s a
gear 29 to” the spindle at different ratios)
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should be mamtamed hawng due regard l ber and an mdmator-member therefor, hav-

also to the depth of cut being taken at the

at another circumferential speed, and cold-
rolled steel, machinery steel and other ma-

terials at still other speeds, and in erder to

maintain these proper relations for greatest
efficiency and further for rehevmcr the

spindle of torsional strain, my lIIlpI‘OVBd de- |
vice is exceptionally

In order to attain the requmlte spmd]e—_
speed in convenient manner and for guiding |

useful

an inexperienced operator as to the proper
gearing to be employed for attaining vari-
ous circumferential speeds at given diam-

eters of work, I provide a speed-gage which |
In describing this

will now be described.
feature I shall assume an e\emphﬁcatmn of
my device in which sixteen different speeds
may be imparted to the spindle from the
prime mover..
through the gears taking about the spindle
at the ' prime mover and the clutch between
;. secondly, through the
tumbler pmion 33 and two cha nge-gears tak-
ing thereabout,
cluteh z

these imparting four different Speeds to the

spindle, the resultants of the second multi-
plying these speeds by two, giving eight, and

the third, n'mltlphflnfr these’ resultfmtsaﬂ"un
by two, lemlltum 1n qnteen dlff@lellf Spln—
(le-speeds.,

80 1% a gage-r od whlch has sliding (,{}nnec—.
tion In a bemmw 81 of the head- stock.

A
a(h 82 1s on the . aage-rod and is meshed by
a pinion 83 on the c:hlft]nrr shaft 2. (See
Figs. 1,4,10 and 11). A ﬁnﬂm 84 1s mount-

~ed on the gage-rod and selec,twe]y points to

45 g

“ said longitudinally c;hdab]e gears takmg_'

50

 these columns registering with thé columns' t
- 85, These columns of the annular gage’

comprise notations of the dlameters of work

Bb

. diameters. .
column. 89 ~of desirable clrcmﬂfﬁtentml}i

.80

| ..noted in thls speed-column, 't

the columus 85 of a gage-plate 86 having
guiding notations therecon.
oer opposﬂze a given column affects the po-
sition of the shding gears or clutch located
about the sp:mdle at the prime

scribed between said shifting-shaft 2 and

about the spindle.

and of g earmﬁ desirable for turml}g' such
e

speeds. .

Oppomte the, res];l»ectwe ‘Speoe:

anging gmde, compmqmg an. mdex-mem-

Thus it has been ascertained that cast
iron may be turned with greatest efficiency
‘at a given circumferential speed, cast steel

gear . out ;" Front 1n’
1 The term * front ﬂ'ear out” denotes that

bull-wheel

These are obtained firstly,

and thirdly, through the |
and bull-wheel pinion, the first of"

ameter.

Placing the fin-

-appears.
-tgkmg about the spindle at the position of
ths

mover,
-There is operative connection as already de-

‘annular- gage also:-has & | said sma lest

COIHHIIIS 88,
which may be termed the primary: columns, 1
. /are :Ary ang'ed into transverse or secondary..
“columns. 99 whmh contain notations of diam- "
. ‘eters and gearing
s e:eds

85 c

adaptable for the .given |
The. constructlc}n forms a- speed— |

ing connection with the speed changing
mechanism for affecting the relatwn of the
parts in the latter.

Referring to Flg 11 in Whlch the gages
36 87 are laid out 1n plane, it will be noted
that the notations on the oage 86 are Front

>, and “ Change gear”
the bull-wheel pinion 1is. out of mesh with

gagement.
the - clutch is out of -engagement, and the

wheel. The notation “ 3847 under the term
“change gear” denotes that the change gear
(33) h‘n*lng 34 teeth, 1s upon the tumbler-

70

pinion in mesh with the bull- |

80

pinion shaft for actmg as the tumbler-

pinion adapted to mesh with the selective
gears taking about the spindle at the prime
mover position. The notation 44 ” denotes
that the change-gear (33) having 44 teeth,

118 acting as the tumbler-pmmn “and .the
“Dblanky under the term °¢
-note that the usual chan e—geal 33 1s 1n-
tended to be used. Illustrating the use of-
the speed gage, it will be assumed that a

‘change gear” de-

piece of work is plac¢ed in the lathe for turn-
ing the same, and that such work is of such
mfttm 1al or clmractel that it is desirable to
turn it at a peripheral speed of twenty feet

85

80

.95

per minute, and that it is five inches 1n di-

The
journaled in a bearing 91, is then turned
by the handle 92 until the numeral 20 ap-
pears througlh the aperture 93 of the shield
04 Shown as a part of the gagre- -plate 886.
The secondary column 90 opposite the nu-
meral 20 will then show through the opening
95 of the cover 96. The figure 5 is shown in

the fourth primary. column of the secondary

column thus exposed. The shlfﬁmg*shaft 2 .
is then turned to bring the finger 84 oppo-

site the fourth column, in which the figure 5
"This in turn will shift the gears

prime mover, shlftmg the slldmn' Cears

gage 87 which 1s:.on a shaft - - -

75
the bull-wheel, and the clutch z is in en-
“ Front gear in” denotes’ that

100 :

105

110

to their extreme position to the left -and |

brlngmg the . larger of the gears sliding:

- | upon-.the. spindle at the prime mover po-
87 is ah annular gage hm ing cglumns 88, |

115

sition within ‘the pulley and exposing the .

smallest gear opposite the tumb er-pinion,

| the space_ under the term *change

gear

blank mdlcatm tha;t ‘the . ordinary

fj :'-T;tum ler-pinion” 33-71s. to he-engaged w1th
gear.” The ﬁgure 5. appearmbfl‘.
| ‘under the termi: “ front gear in”
4 vthat the bull- wheel pmmn 18 to be in mesh
'::fp'Wlth the bull-wheel.

tions ‘are_so made, the piece of -‘work of 5

eral speed.of 20 feet per minute.”
For opérating the lead-screw Wh.mh mthe

form shown, also acts as the feed-rod, T -em- i .
ploy the: followmg mstrumentalltles. ( Sm, m

+ rt

»
i20
“indicates o
"When - these  connec-

126
inches diameter will be rotated a,t. f periph-ff -

el

.,
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Figs. 1, 2, 7, 12 and 13). A gear 97 is se- . 102 103 are so positioned, as topermltsel.ec |
cured to the spindle. 98 1s 2. ‘telescoping tive meshing. .of ‘the selected . change - gear
- gear-shaft ] ournaled 1n A bearing 99 of a . thierewith. It i_t:"jisf‘;desired_‘_ﬂia_ft ‘the change-:
gear-box 100. A gear 101 is integral with or  gear chall mesh with tlie gear 101, the gears

5 secured to said shatt 98. Gears 102 103 tele- - 102 103 avre pujshed,-inwa-rdly so as to permit
- geope about aald gear 101 and are shown on | the gear 101 only to be 1 transverse range

sleeves 104 100 telescoping one upon the | of ‘the change-geal, or if. desired to me .

70

other and about said shaft 98 and provided with the gears 102 103, the selected

'
"
b
-
a

ear 13

__--‘Irelspe_et'ively- with shifting collars 106 107. | pushed outwardly by means of its collar for, -

.10 The sleeve 109 is journaled in a hearing 108 | shifting 1t into transverse "plgﬁE' with _.}t.hef 75

of the gear-box. The telescoping gears have | change-geal.: The proper change - gear 18

spline-connection with each other. A tum- " then placed on the sleeve 122 and the rocker-

bler-plate 109 roclks on a stud 110 about the | plate rocked upon 1ts axis for causing mesh

.. rotary axis of saxd telescoping gears and car- | between the change-gear: and t—he_-selgct_i_:d

15 vies gears 111 112 either of which 1s adapted | telescoping gear. “ﬁwn “proper mesh be-. 80

to selectively. engage gear 97 '.for”impm'ting.l tween sald gears has been obtained, the cOVer

forwayd or reverse motlon to the lead-screw 127, which nuntil now has been 1nrmsedp0-

 Jependent.on which of said gears is in mesh | sition,1s ihrown downwardly, therebyfdr'a,ﬁﬂ-g’; ~

- with the spindle-gear.. The tumbler-plate 1s ! ing the clamp 32 inwardly and clamping 1t -

20 rocked LY 1neans of a crank-pin 113 on ‘a | against the face 133, which clamps. the 856
cranl-shaft 114, journaled in bearings 115 rocker-plate to the gear - bOX. “When the
and operated by 2 handle 116. The crank- cover 1s pressed down it also locks. the.,
¥11i_w01'l{5 in a slot 117 in the tumbler-plate change-gears within the boX, thereby pre-.

. _for shifting the latter. "The gear 103 meshes |- venting loss’or displacement of the same. - = .2

95 with the gear 111, which latter is sufficiently | The shaft 11971s - ournaled in bearings 138 90

wide that gear 103 may not be shifted out | i1l ‘r’he.'gear-bdx-a.n(“carries a gear 139 and a

of range therewlth. 118 is .a rocker-plate | ear 140. The gear 139 meshes with a gear

m———

L¥
- rocking oun. 2 <haft 119 which latter has a - 741 journaled loosely about the _1pad-:s(}rewf:
.. gear 120 secured thereto. 121 1s a stud se- | 132 ' The lead-screw 1S ]0_11r1}ale'd in a bear- ..
30 cured to the rocker-plate and carries a sleeve ing 143 m the box 100 nnd in a bearing at 85

122 on which there 1S a gear 123 meshing 1 the tail end of the lathe-bed. A slip-co 1“1'

with the gear 120. Suitable change-gears. | 145 shdes 10;1git11dinﬁ.1zliy; on the lead-screw *_ |
are adapted to be selectively. placed on said | and has spline - connection 146 therewith.

. sleeve, which in turn are adapted to be se- | There 1s a clutch 147 between the: gear _I._.l?il';

35 1e._ctivglyf'angaged with_the’.-re‘spe(:t_ive gears. | and slip-collar 145 A gear 148 is on sald 100
101102 103. T- have shown these change- | collat, and is adapted to be thrown into or .
gears at 124, and L prefer to arrange them | out of mesh 'ﬁf.lt-hreﬁ_thﬁ gear 140. ‘This con-
step-like /in the box 100 when out of usel struction 1)e1~1111ts-t11¢¢speeds {:u'bts}-mpd th.rouih *
epdile T ive chunge-gears have tongue | s CRTEIET, to be multiplied as the
40 and groove connection 129 with the sleeve - slipping collar. nm{_ be selectively thrown- 106
- 122 and may be: readily taken out of sald | nto connection with the gear 141 by means
Lhox in . which. they are adapted toO loosely | of the clutch or with the gear 140 by cCauUs-.
~ yest. and slipped on and off of caid sleeve. | ing its teeth to engage with the latter. For
R ;\__sp_ring_lﬂﬁ hacks said sleeve for normally | determining whether the slipping collar -

L
[

45 Ppressing the change-gear O the sleeve axl- shall make ¢lutech or gear—tmt con_nectim.l. 110

ally outwardly for causing it to. remain in |1 proyide a gage-plate 149 having columns
transverse relation with its mating sleeve- | 150 151 of feeds ol_ﬁ_tamed,_ a flange 152 on
- gear when 1n mesh therewith. The gear-box the” slip - collar being adapted to register:
" 100°has a cover 197 which has a handle 128 Avith either of said colwmmnsc . o
50 and forms a lever acting to clamp the rocker- .  Having thus fully .describeﬂ my _inventipn 116
plate 1n position. - This cover 18 pivoted on | what T claint as new and desire to secure by
o stud-shaft 129 miounted in bearings 130 on | Letters Patent is: Lo P
the box.. The stud-shaft 129 at its outer end | 1. Tn a lathe, the combination of a spin-

" Thas a screw-eXtension 181 turning in an in- | dle, a prime mover therefor journaled there- .
55 ternally. threaded socket of a° clamp 182 | about. gearmng -]_o'u_rngxled_'ﬂbmlt_ and slidable 120
~ wwhich takes outside the. outer face of -the | 1{:11git-11c_linﬂlly o€ said spindle. and having. .

rocker-plate, the latter having ‘an engagii}g_-, driving connection with sald’ prime inover, -

face 133 for the clamp. - Lo prevent turmng a rocking, gear arranged to selectively. mesh’

of the-clamp a.pin 134 is provided. The therewith, and gearing’ between said last-

gu rocker:plate also has a handle 135 for ma- | named gear and the spindle, the said spindle 126
nipulation. The roclker-plate has a position- having. driving connection afd]’a@:eﬁt.__ 1tsm—

 ing-slot 136, the walls of which are adapted | ner end. with-said last-named gearing:

. r

R
-

torengage & positioning-lug 137 on the box..| 2. In a lathe, the, combination of 8 spin-.
When now it is desired. te change the speed | dle, .n sleeve 391}1‘11&1.3._‘1 ‘thereabout, 8 prine ...
| to said sleeve, gears of ¢ iffer- 180

k
=

| 65.0f the lead-screw, the telescoping gears 101 | mover secure




sleeve and ro-
ar, and a bull-
spindle, said

ent diameters slidable on said
therewith, a tumbler ge
at the inner end of sajd
bull-wheel ‘having
sald tumbler-g . N
3. In a lathe, the combination of a s
dle, a sleeve Journaled about

| .__gz_rlm_q mever on said sleeve, sliding gears of

~ tonnection with said s

15

20

30
35
40

45

| ﬁamng rotary connection with

- rality “of geéar-trains between said
- named -

- gear-trains and

for alternate

“about, means for 'O'F

and the spind

differerit - diameters rotatively secured to
sald sleeve, la tumblep. ear having drivin
%dinnge_ars, a b_ulf
wheel, and gearing driven by sald tumbler.
gear having operative mes

wheel, , | | R
4. In a lathe, the combination 6f a spin-
dle, a prime mover Journaled thereabout. |

about said spindle and

Jearing journaled
prime

. said
sald tumbler-gear, and & clutch and lu-
ast-
gearing and the sSpindle, the
clutch having connection with one of said
"X the spindle. .

having rotary’ con-
mover, a tumbleér-

other end of said s indle

named. geari

-

T1og operatively connecting said
clutch and last-named gearing. = 0 .
6.

dle, a plurality of sleeves journaled there-:

_ eratively connectin
sald sleeves. for. simultaneoug -rotation, an
& train of gears bet

driving one of said -sleeves from. the other
1t difforent relative speeds, a clutch inter.
posed between: said driven sleeve and the
spindle, gearin

dri

¢, and means

'n

- pheratively connecting said clutch and said

- last-named geari: L TR
7. In a lathe, the combination of a sSpin-

- 50.

55

80

65

 lectively

sleeves journaled longitudinally of each
other about said spindle, said sleeves having
driving connection ‘between théfifor cans-
Ing simultaneous rotation thereof, means
for driving one of said sleeves, a. clutch and
a train _of_g gears between the other of sald
sleeves and the spindle, and means for se-
Jqak causing operative connection of
and of said

dle,

said clutch
gears, . 5
8. In a lathe,
a plurality of
Iongitudinal_ly
nection bhetween
taking about said
tion between said last-named sleeve
first-named plurality of sleeves and- releas-

the combination of u spindle,
sleeves journaled thereabout
of each other, driving con-

spindle, driving connec-

operative connection with

f, gearing. journaled

driven.by said tumbler-gear,

"

h with saxd bull-

mover, a tumbler~gear, gearing -driven by

said | in >
rality of sleev

gear connection ‘adj acent the
between said last- |

bull-whegl
.end thereof, a plnion
tumbler-geayr

an thefSipih'dlg,' and means

In a lathe, the combinafion of a st-
bﬂtwﬁe'_‘r(_“_sla,_igl,_ sleeves for

between said train of gears:
for selectively

Ia.st-na.med train of |

said sleeves, a :-“,l.ida,blgl?{sl_ee*wc:st._i

and said | '
| pinion at differént

' tion between said last-named
first-named plurality of sleeves, Teleasable
Ing ) d _slidable v:
spindle, sdaid releasable driv-.
a clutch and 4 -
gears, and means for selectively op-'-

tumbler-pinions operatively
f;521d tumbler-gea r, sliding

‘spindle, a bull - whee]

_the rotary
_Pinion having o
sald tumbler-whee
| and sliding longitudinally of sajd

{---18. In

Journaled about. and

920,664

.. N between said slid-

able sleeve and saig spindle. B
9. In'a lathe, the combination

a plurality of ‘sleeves journaled

longitudinally of each other, driving con-

able driving  connectio

£ a spindle,

thereabout

76

nection between said sleeves, a’'slidable sleeve

taking about said

driving  connection between gaj
sleeye- and said
Ing connection

train of

comprising

eratively connecting siaid clutch and tram
of gears. - - Lo
10. In a lathe. the combination of’ a

s_r;l)indle, a plurality of sleeves
thereabout Iongitlld;‘naﬂy of each

| sleeves having driving connection with each
“ sleeve taking about said 8
sleeve _h.-.wln%' d riv- -

) » & shidable s
spindle, said last-named
r connection with sald fi

rel_easable _d

spindle, driving conneec- -
sleeve and sald: -

80

tively connécting said clutch ang said vari-; .

eble speed gearing, L R
n a Jathe, the combination of a
1dle, a prime mover journaled
spindle adjacent the head- end
secured to said spindle al
for said bull-wheel; a-
n for said pinion
cidgnt - rotary axis therewith, a

gears journaled

+-

?'aboqtr_said_sgindle_._. and means for selectively -~ -
causing saj

mesh with said slidin gears,

12:Tn . lathe, the

a
meshing with said bull-wheel, a tumbler-
wheel ‘whose pivotal axis js coincident with
axis of said pmion, a tumbler
erative connection with

spindle,
and ineans for causing - selective mesh: be.
tween said tumblep-
named gearing for ¢
different speeds, |

spindle, a bull --whee] therefor; a pinion

meshing with said bull-wheel, a tumbler- - -

having coin-
plurality of
connected with -

a lathe, tjhe"cbnibiﬁati(m of a

O a 95
about said .
thereof, a
at the tail

100

respective tumbler-pinions to 105

therefor, a  pinion

110

j Zearing journaled about -

116

inion and said last-
riving said pinion at =

120

wheel whose pivotal ax1s-1s coincident with -

the rotary axis . of “sald
nectron with said. tunibler - wheel, gearing
slidin o longitudinally
of said spindle, and means.
between said- plurality of tumbler-pinions.
and said last-named gearing

speeds.. .

ﬁ';r-. causing mesh

for driving said |
e | 130

pinion, a plurality -

of “tumbler - pinions ‘having operative con. .
125
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14. In a lathe, the combination of a spin- meshing gearing including alongltudma,]ly
- dle, a' bull-wheel therefor, a pinion for driv--! <lidable .-geair?-’tntfinbeit'-;l_ and means for longl-.
‘ing; the bull-wheel, a tumbler whose pivotal | tudinally moving éaid slidable  miembers
_axis is coincident with the rotary. axis ‘of = comprising a plurality of shifting parts and
5 sz;;id'ﬁ;p_iiiit}ii,,: . tumbler-gear, a gear normally “ g latch having engagement between them. 70
loosely ‘rotating -about said spindle and ! 20. In a lathe, the combination of a spin-

-

*

' . -

ot W

meshing with said “tumbler-gear, "a clutch | dle. means for driving said spindle at va- ~
between  ¢aid  last-named gear and the rious ‘speeds comprising a chiteh having a

..spindle, and'means for driving said tumbler- Jongitudinally slidable clutch-member and”
10 ‘gear at various speeds. = - . | meshing gearing including a longitudinally 78

dle, a bull-wheel thevefor, a yinion for driv- | tudinally . moving saiwd glidable members ..
a® TR 3 ) AL : . . == . , :

ing the bull:wheel, a tumbler whose pivotal | comprising a plurality of shifting parts, a f-'

REES RS " 15. In a lathe, the combination of a spin- | slidable gear-member, and 1meéans for longi-

_axis"is coincident with the rotary axis of | latch between them and means for auto-

"~ 15.6aid pinion, a tumbler-gear, a gear normally | matically disengaging said latch. =~~~ 80 °
loosely rotating  about sald spindle and | 21. In a Iathe, _l-ﬂh_e combination of a spwn- .~

meshing with said tumbler-gear, a.  clitch dle. means for driving said spindle at va-,

between said last-named gear and the spin- | rious speeds comprising a cluteh having a - .
_dle;means for driving said tumbler-gear at longitudinally slidable clutch-member and
20 various speeds, and means connecting with | meshing gearing including a longitudinally .85
sald pinion and clutch for selectively en- | slidable gear-member, and means for - longi-
- gaging the clutch-faces of said clutch or tu(5[“i1:1:all_:;r ‘moving - said slidable “meinbers
¢aid pinion with said bull-wheel. -~ | comprising a plurality of shifting 'Yalft-S

. 16. In.a lathe, the combination of a spin- | having spaced coutact-faces, and a latch be- -
25 dle, a bull-wheel therefor, a pinion for driv- tween said shifting parts. 90
ing the bull-wheel, a tumbler whose pivotal | = 22. In a lathe. the combination of a spin-

*I

axis is coincident  with the rotary axis of | dle, means. for driving said spindle at va-' )
sald ;‘men', a tumbler-gear, a gear normally | rious speeds comprising a clutch having a-
: oitudinally slidable clutch-member and

"~ loose

y .rotating about said spindle and | lon

30" meshing with said tumbler "gear, a clutch meshing gearing including a longitudinally 96
betweéen said last-named gear and thé spin- slidable gear-member, and means for longn-

dle; and means for driving sad ‘tumbler- | tudinally moving - said  slidable - members

oenr at varieus speeds. . . compiising a plurality of shifting parts

" 17. In a lathe, the combination of a spin- having spaced contact-faces, a latch between -
35" dle, a bull-wheel therefor, a pinion for driv- | suid shifting parts, and means automatic- 100 -

ing the bull-wheel, a tumbler whose pivotal ally reléasing said latch. =~ o
axis is coincident with the rotary axis of- | 24. Tn a lathe, the combination of a spin-
sald pinion, n tumbler-gear, a gear normally | dle, means for driving said spindle at va-

- looesely ‘rotating. about said spindle and ! rions speeds comprising a clateh having a

. 40 meshing with said tumbler  gear, a cluteh | longitudinally slidable clutch-member and 105
between said last-named gear and the spin- | meshing ‘gearing including a longitudinally -
dle. means for driving said tumbler-gear at slidable gear-member, and means for longi-: -

~varions speeds, and means connecting with' tudiﬂ‘a.lly "moving said slidable members

said pinion and clutch- for selectively en: | comprising a phurality - of shifting

S . pinke , - , _ arts -
“48vuuging the clutch-faces of said clutch or said having spaced contact-faces, and a latcﬁ be- 11¢
| pinidh';with"sajd bullc-wheel., - i tween said shifting parts, the contact face

18.-Tn a lathe, the'combination of a spin- | of one of said Shiﬁing_partﬁ and said latch
dle, a bull-wheel therefor, a pinion for driv- | having relative movement between ‘them -
ing the bull-wheel, a tumbler whose pivotal | during. part of said longitudinal movement ..
50 -axis is' coincident with the rotary axis of | and simultaneous. movement between them 115
said pinion, a tumbler-gear, a gear normally | during another part of said longitudinal -~
loosely votating about ‘said spindle and movement. . e SR

meshing with said tumbler gear, a clutch be- 24 In a lathe, the combination of a 8 in-
 tween said last-named gear and the spindle, | dle; a bull-wheel therefor, a. pinion for driv- "~
55 means for driving said tumbler-gear at va- | ing the bull-wheel, a tunbler whose pivotat 121
| I'1OWS - %pgeeds,-* and means connecting with | axis: is aeoincident with ‘the rotary axis of

said” pinion’ and ¢lutch for selectively.en- «aid pinion, a tumbler-gear, & gear normally -

gaging the clutch-faces of said cluteh: or | loosely rotuting about -said: spindle and
 said pimion with said bull-wheel, said” Inst- | meshing with said ‘timbler-gear, & cluteh -
1 ¢ _ d the spin- 1285

a _ R “dle, means for driving said tumbler-gear at -

19. ¥ a lathe, the combination of a spin- Cvarious’ speeds, and shifting means connect- < -

60 named means comprising a shifting * part hetween said last-naned geai ans
and ‘a releasable latch. ~— -~ -

‘dle, means for driving. said spindle at va-. ing. with said pinlon and - clutch for 'select-
rions speeds comprising a clutch having a | ively engaging the clutch-faces of said

65 longitudinally slidable clutch-member and | clutch or said pinion with said bull-wheel, 13,0_
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sald shifting means comprising a shifting- | with 3aid first-named plurality of driving 65
block having connection with said clutech, | connections. ) | . |

said shifting-block having a contact-part, a. 20. In a lathe, the combination of a spin-
shifting part baving contact-parts thereon | dle, a spindle-gear loosely journaled there-

5 spaced apart from said first-named contact- | about, a clutch between the latter and said
parts, and a latch with which one of said | spindle, a bull:wheel on said spindle, a pin- 70
last-named shifting parts is adapted to en- | ion meshing therewilih, a tambler, a tumbler-
gage, substantially as described, ' - gear having coincident axis with said pinion
2. In a- lathe, the combination of a spin-. and meshing -wvith . said spindle- ear dand -

10 «le, a bull-wheel, a tumbler whose pivotal | means for selectively driving sai spindle
axis 1s .coincident with the rotary axis of | froin sald tumbler-gear through said spindle- 75 -
sald pinion, a tumbler-gear, a gear nor- gear or sald pinion. . e

‘mally looseiy rotating about said spindle | 80. In a lathe, the combination of a spin-

and meshing with said tumbler- gear, a | dle, an internally and . externally toothed

15 clutch between said last-named gear and the | tumbler-gear, a pinion having coincident ro- - -

~ spindle, means for. driving sald tumbler- tary .axis therewith, a tumbler, a spindle- so
gear at various speeds, and shifting mneans ‘gear 1peshing with said externally toothed
connecting with said pinion and clutch for tumbler-gear, a bull-wheel on said spindle
selectively engaging the clutch-faces of said meshing with said pinion, and means select-

20 clutch or said pinion with said bull-wheel, | ivel causing drive of said spindle through ‘
sald shifting means comprising a shifting- sni({sljindle-geﬂr or, sald bull-wheel. 85

blocky Maving connection with said cluteh, 31.7In a lathe, the combination of a spin- .

. sa1d shifting block having a contact- art, | dle, " driving sleeve and a driven sleeve
a.shifting part having contact-parts there- loosely journaled thereabout, driving connee-

25 on’spaced apart from said first-named con- | tion befween said sleeves fop causing simul-

- tact-part, a latch with which one of said. taneous rofation thereof, a plurality of gears 9o
last-named shifting parts is adapted to en- | on said driving sleeve, a tumbler, a gear on
gage, and means’ for automatically retract- sald tuinbler arranged to selectively mesh

- Ing said latch. o - vith said driving, gears, a tiumbler-gear, a

30  26. In a lathe, the combination with a | slidable slecve taking loosely about said spin-

~ spindle, a tumbler, and a shaft having a. | -dle and having driving connection with said 95
rotary axis coincident with the rocking axis | driven sleeve, a gear thereon in mesh with
of said tumbler, of trains of gearing be- | sald tumbler-geéar, and a releasable clutch be-
{tween said spindle and shaft, one of said | tween said last-named gear and spindle.

85 tragns comprising a tumbler-gear and a-| 32. In a lathe, the combination of a spin- -
cluteh, the other of said trairns- com rising | dle, a driving sleeve and a driven sleeve 100

a laterally - shifting . gear having riving | loosely  journaled thereabout, driving con-

connection with said tumbler-gear, and a | nection between sdid sleeves for causing si- .

- tumbler-lever rockable about .its longitudi- | multaneous: rotation. thereof, a plurality of

40 nal axis for shifting said c¢lutch and shift- ﬂ diflerent sized gears on said driving sleeve, a |
ing gear: substantially as described. = tumbler, a gear on said tumbler arranged to 105
27, In a-lathe, the combination of 2 spin- | selectively mesh. with: the gears of said nest .
dle, a bull-wheel therefor, a pinion meshing | of gears, a tumbler-geéar with which said last- S
with said bull-wheel, a tumbler and tumbler- | named gear has driving connection, a bull-" . . -

45 gear, a spindle-gear meshing said tumbler- | wheel on said spindle, and a pinion meshing .. -
gear and journaled abonit said spindle, said | therewith liavin _coincident axis with said 110
spindle having driven connection with said tumbler and tumbler-gear.... - -
spindle-gear and said pinion, and a tumbler- 33. In a lathe, the combination of a spin-’
lever for shifting said driven connection. dle, a driving sleeve and a driven sleeve jour-:

80 28.' In a lathe, the combination of a spin- | naled thereabout, a nest of differently sized

dle, a tumbler, a tumbler-wheel, a plurality gears on said driving sleeve, a .tum{'_le.f,;". a 116
of driving connections between said tumibler- shiftable gear on said tumbler arranged to

-wheel and spindle, a nest of differently sized selectively mesh with the gears of sai | nest -
gears Journaled about said spindle and slid- | of gears; a, tumbler-gear having driving con-

56 able longitudinally theveof, a piniof on-said nection therewith, a spindle-gear normally =~ .
| tumbler having driving connection with said | lotjic:‘;é:lj'r-;’].‘f}‘i‘ating--;'h'_iiﬁﬁ%;_ﬁai’d spindle in mesh 120 -,
tumbler-gear and- opposite which the gears | witht said tumblér-gear; a -clutch between
af said nest’of gears are arranged . to be se- | said spiudle and spindle-gear, a bull-wheel

lectively: placed, and a turnbler-lever moving !“on.said spindle, a pinion’in mesh therewith

60 transiversely of said spindle for causing mesh- ‘having coinc¢ident axis  with said ‘tumbler-.

Jing’“of said tuinbler-pinion with: selective | gear and tumbler_ for driving sald spindle, 125

“gears of sald nest of gears, said tumbler- | and means for: interrugting sald last-named
lever being rockable about its axis for oper- | driving conneétion and operatively connect-

atively connecting said: spindle seclectively | ng said clutch.
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84, In a lathe, ‘the émnbinatioﬁ of '_a.
spindle, a driving sleeve and a driven sleeve

loosely rotating therecabout, means for con-
necling suxd sleeves for. causing sinttiltane-
ous rotation thereof, a nest of diversely sized |

gears on suld driving sleeve, a tumbler, a

shiftable-gear on said tumbler arranged to
-selectively. mesh the gears of said nest of
-geuars, a pinlon operated thereby, an inter-
nally toothed gear with which said plnion

~meshes, an externally toothed gear rotating

Cowath the latier, a slidable sleeve telescoping
cand - laving | 11 .
driven sleeve, a clutch between. said slidable
15 s

bhaving a gear thereon meshing said exter-
toothed gear, a Dbull - wheel on the,| | |
ternally toothed gear with which said pin-

20

25

30

35

-driven slecve, a

40

~externally -

4%

50

nally to L _
spindle, a. pinion meshing therewith having

‘said elutch.

selectively ‘mesh, tlie

meshes, an exteinal by

driving .connection with said

sleeve and the spindle, said slidable sleeve

coincident axis with said internally and ex-
ternally toothed gears and
means for shifting said last-named gear and

+

.85, In a-lathe, the comPination of a

spindle, a driving sleeve and a driven sleeve

loosely rotating thereabout, means for con-

necting saild sleeves for causing simultane-
ous rotation thereof, a nest of diversely sized __ _ . 16 aXx: | ,
| 1ternally and externally toothed gears and
said tumbler, and means for shifting said -

gears on said driving sleeve, a tumbler, a
shiftable gear on said tumblor arranged to
gears, a pinion operated thereby, an inter-
nally toothed gear with ‘which said pinion
toothed gear rotating
witlt the laiter, a slidable sleeve "telescoping
and  having driving connection with said
| ciutch betiween said slidable
sleeve and the spindle, said slidable slecve

having a gear thercon meshing said exter-

nally toothed gear, a bull - wheel oxr the
spindie, a pinion meshing €herewith havin
coincudent . axis with said 1nternally an.
oothed gears and said tumbler,
and means for shifting said last-named gear
and said- clutch, said 1

AX1S,
386, In a

loosely rotating thereabout, means for con-
necting said sleeves for causing simultane-
ous rotation thereof, a nest of diversely sized
gears on said driven sleeve, a tumbler, a

shiftable-gear on said twmbler arranged to

bd

60

65

. and having driving

selectively mesh the gears of said nest of
gears, a pinion operated thereby, an inter-
nally toothed gear with which ‘said pinion
meshes, an externally toothed gear rotating
with the latter, a slidable sleeve telescoping
connection with said

driven sleeve, a cluteh botween said slidable

sleeve and the spindle, said slidable sleeve
‘having a gear thereoh meshing sald exter-
a bull - wheel on “the

nally toothed gear,
spindle, a pinion meshing therewith having
comneldent axis with said internally and ex-

sald tumbler, and

gears of said nest of

(L % 1 shifting means com-
prising a tumbler-lever rockable about its

_ _ lathe, the combination of a
spindle, a driving sleeve and a driven sleeve

|
|
|

of driving - | . TO
tating loogely about said spindle, and means
for causing operative engagemeint between.

ferent diameters.rotating loose
-spindle, and means for causing operative en-

ternally toothed gears and said tllmb}_El',..&lld-
| means

for shifting said last-named gear and
said clutch comprising a shaft for said ‘bull-

- wheel-pinion, a’ toothed collar thereon, a
- pinion on said tumbler-lever engaging with

the latter, a shifting block, said collar and
shifting-block having engaging spaced con-

' tacts,

_87. In-a lathe, the combination of a spin-
dle, a driving sleeve and a driven sleeve
loosely rotating thereabout, means for con-
necting said sleeves for causing simultane-
ous rotation thereof, a nest of diversely sized

gears on saild driving sleeve, a tumbler, a

shiftable-gear on said tumbler arranged to

selectively mesh the gears of said nest of

gears, a pinion operated thereby, an in-

ion meshes, an externally toothed Tear 1o-

tating with the latter, a slidable sleeve

telescoping and having driving connection
with said .driven sleeve, a clitch between
sald slidable sleeve and the spindle, said
slidable sleeve having a gear thereon mesh-

ing said externally toothed gear, a bull-

wheel on -the  spindle, a pinion meshil'}g
therewith having coincident axis with sal

last-named gear and said clutch c_omp’rlsing
a shaft for said bull-wheel-pinion, a toothe

a pinion on said tumbler-
therewith, a shifting-block,

shifting-block having engag-

collar thereon,
lever e 1ga.g111$'

said collar anc

‘Ing spaced contacts, and a releasable latel

on said block engaging one of the contacts
on said collar. - o o

88, In a lathe, the-{::ﬁmbinatiﬂn of a SPHI-

dle, a ‘bull-wheel at its inner end, a pinion
meshing therewith, a ' shaft therefor, a
tumbler pivoted about said shaft, a tumbler-
gear on sald shaft, a tumbler pinion in oper-
ative engagement with the latter, a plura ity
ears of different diameters ro-

sald

tumbler-pinion and selective ones of

said last-named gears.

-39. In a lathe, the combination of a sSpin-

dle, a bull-wheel at its inner end, a pinion
meshing . therewith, a shaft ‘there or, 12

70

75

80 .

85

90
%5
10 |
105
1'1'0

115

tumbler pivoted about-said shaft, a tumbler- y

geal on said shaft, a plurality of tumbler-
»inlons in operative engagement with the
atter, a plurality of driving g _

v about said

gagement selectively between said plurality
of tumbler-pinions and selective ones of said

last-named gears. = - .
40. In a lathe, the combination of a spin-

dle, a group of diversely-sized gears rota-

table thereabout, a tumbler an

gear, a plurality of.tumbler-pinions on said
| tumbler operatively . connected ' with said

%ea',rs_ of dif-

tumbler-

12¢

125
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19

15

tumbler-gear and arranged to selectively
mesh  selective ones -of 'said group of di-
~versely-sized gears, and driving connection
between said tumbler-gear and spindle.

41. In a lathe, the combination of a spin-

dle_, a bull-wheel at its inner end, a pinion
therefor, a shaft for the latter, a tumbiler

pivoted about said shaft, a tumbler-wheel on
sald shaft, a tumbler-pinion having oper-

-ative engagement with said wheel, a plural-

ity of diversely sized driving gears rotating

loosely about said spindle, and means for
causing operative engagement between said
tumbler Y

pmion ‘and selective ones of said
last-named gears, a spindle-pinion normally
rotating loosely about said spindle and
meshing with said tumbler-wheel, a clutch

 between said spindle-pinion and spindle, and

- means for operating the same. .
20

25

30

3b

- Fs

42.. In a lathe, the combhination of a spin-

dle, a bull-wheel therefor, a pinion having

operative engagement with the latter, a
shaft for the pinion, a tumbler piveted about
sald shaft, a tumbler-wheel on said shaift,
a tumbler-pinion having operative engage-
ment with said tumbler-wheel, a plurality
of diversely sized driving gears rotating
loosely about said spindle, means for caus-
ing_opel.:ative connection. between said tum-

bler pinion and selectlve ones of said driv-

ing - gears, a spindle-pinion normally ro-
tating loosely about said spindle and-opera-

tively geared to said tumbler-gear, a clutch

between said spindle-pinion and spindle, and
means for sliding a clutch-member and said

- bull-wheel pinion longitudinally for causing

40

45

b0

~ tively geared o said tumbler-gear, a ciutch
~ hetivéen said Spmdie-%alm{m and spindle, and

b5

60

BT

F

35

!, o
-

operative driving connection to said spindle
through said clutch or through said bulil- :

wheel pinion: - | |
43. In a lathe, the combination’ of a spin-
dle, a bull-wheel therefor, a pinfton having

operative engagement’ with the latter, a
shaft for the pinion, a tumbler pivoted about

said ~shaft, a .tumbler-wheel on' said shaft,

a tumbler-pinion having -operative engage-
ment with said tumbler-wheel, a plurality

of different sized driving gears rotating
loosely about said spindle, means for caus-
Ing operative connection between said tam-

bler pinion and selective ones of =zaid driv- .-

g geayvs, a spindle-pinion normally ro-
tating loosely about said spindie and opera-

means. for shding a cluteh member and said
bull-wheel pimion longitudinally for causing
opérative driving connecticn to said spindie
through sald clutch or through said bull-

wheel pinion, said operating means conipris-

ing a tumbler-lever rocking on its longitudi-

nal-axis.

3
LI

dle; a bull- wheel therefor, a bull- wheel:
pinion, a shaft therefor, a tumbler pivoted

about said shaft, a tumbler-wheel on said

€ L td et e e o : ’1 E e ;':._, . . : - _
.44, 'Tn a lathe, the combination of a spin-

920,884

shaft, &« tumbler pinion in operative engage-
mpny with the latter, a plurality of differ-
ent sized driving gears rotating loosely
about said spindle, means for causing opera-
tive connection between said tumbler pinion

and selective ones of said driving gears, a
sleeve rotating loosely about said spindle,

a telescoping sleeve taking thereover and

‘splined thereto, a gear on said telescopin

gear having driving connection with saic
tumbler-wheel, a clutch between the latter
and the spindle, releasable driving connec-.

tion between said first-named sleeve and one
of said driving gears, and means for select-
1vely causing operative driving connection
between the memnbers of said clutch and be-

70

75

80

tween said bull-wheel and bull-wheel pinion. -

45. In a lathe, the combination of ‘a spin-

dle, a bull-wheel therefor, a bull-wheel Plxi-

ion, a tumbler barrel, internally toothed and
externally toothed gears therefor, said last-
named gears and the tumbler-barrel and
pinion having coincident axis, a shaft jour-
naled 1 said tumbler-barrel, & pinion mesh-
ing with said internally toothed gear and
an overhanging pinion on sald shaft, a nest

of diversely-sized driving gears rotating

loosely about said spindle, means for caus-
mg eperative engagement between said over-
hanging pinion and selective ones of sald
driving gears, a spindle-pinion normally
Jloosely votating about sald spindle and
meshing with said externally toothed gear,
a ‘cluteh between said spindle-pinion and
spindle, and means for selectively causing

| operative connection between the members

of. said clutch and through said tumbler-
shaft to sald bull-wheel. -

85

90

8995

100

46. In a lathe, the combination of a §pin—' |

dle, a group of diversely-sized gears jour-

| naled thereabout, a prime-mover therefor,
~a tumbler and tumbler-gear, gearin

be-
tween said tumbler-gear and the spindle for

driving said spindle, a pinion-shaft on said.

tumbler driven from said tumbler-gear, and

change-pinions of different diameters adapt-
ed to be selectively operatively secured to .

said pinion-shaft and arranged to selectively
mesh said group of diversely-sized gears.
- 47. In a lathe, the combination of a spin-

dle, a grouyp of div‘ex_*sﬁy sized gears jour-

naled thereabout, s prime-mover therefor,
a tumbler and tumbler-gears, pinion-shafts
on saic tumbler havihg driving connection
with saiwd tumbler-gears, gearing between
suld pinion-shafts and said spindle for driv-

ing said spindle, and change-pinions of dif-

ferent diameters adapted to be selectively

108

110

1156

120

secured to sald pinion-shafts and arranged

to selectively mesh said group of diversely

sized gears.

125

- 48, In a lathe, the combination with a

spindle ‘and speed changing mechanism
therefor, of a speed changing guide compris-
g an mdex-member and an indicator-mem-

130
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ber therefor, said index-member comprising

A column of desirable circumferential speeds
and colwmnns of speed changing yueckhanism

connections - for "approximately - attaming
sald speeds, and an operative connection be-

. tween a .member - of. said speed ' changing

‘guide and said speed changing mechanisny

for causing positioning in the latter corve-

- sponding to the relative
10 | o
49, In a lathe, the combination with a

15

_. -‘_2.#

 said part o

" 45.

50

.13

60

speéd changing guide, and 0
| -speed.ﬂchangmg mechanism for. positioning
said speed chaiging njechanism .

tioning sai | ed. ¢
‘mechanism by the relative position between
‘sard members. . . - e

members of said guide. -

spindle  and speed changing mechanism
therefor, of a speed changing guide com-
prising an idex-member and an indicator-

proximately attaining said speeds, one of

sald  members having operative conncection

with a part or parts of said speed changing

- mechdnism for causing positioning of -said
. Ppart or parts therein to correspond with the
“ relative

‘ osition between said ‘members . of
said -guide. < © -

50. In a lathe, the éomb’inatiﬂﬁ with a

-an Index-member comprising a column

in
ofg desirable circumferential spéeds and
-primary columns of work diameters  ar-
- ranged 1nto secondary columns of work
~diameters for given speeds and an indieca-
. tor-meinber for said columus, and an opera--
' tive, connection between-a member of said

.

and a part of said

a

to correspond to.the relative positioning -of
said members of said guide.” - . 7
51. In a, lathe, the combination with a
spindle and ‘- speed .changing mechanism
therefor, of a speed changing guide compris-

ing an index-member and an indicator-mem-

ber, .said index-member comprising a col-
umn of- desirable circumferential 'speeds

and primary columns of work diameters and"
speed changing mechanism connections there-
for arranged into secondary columns of avork

diameters and speed changing mechanism
connections for said respective speeds; and
an operative connection betwéen a member
of said speed changing gunide and a part of
sald speed changing mechanisin for - posi-
ing said. pait of said speed changing

0%.-dn -a lathe,-'t-hé.‘combin_at_imi Wwith =

‘spindle and. speed “changing mechanism
therefor, of a speed changing guide com-

priging an index-member and an indicator-
member, an operative connection between a
member . of said speed changing guide and a
part of siid speed changing mechanism for
determining the position

position hetween the

member therefor, said index-member coni--
- -prising a column of desirable: rircumferen- |
.- tial speeds-and columns of gearing for ap-

- o, : : ) - . » S | - -
spindle "and speed  changing . mechanism .
therefor, of a speed changing guide émbrac-.

of '-t_l_re;lsii;fer, sald

| mdex-member comprising a coliunn of de-

sirable circumferential ‘speeds and primary.
cohimns’ of " work diameéters arranged . into
- secondary columns of work diameters for
given speeds, and shifting means for said
seribed. T oo T

CoadsIn a lathe, e coumbinuation  with «
splindle  and - speed  changing mechanism
theréfor, of a. speed changing guide coni-

1 prising an index-menter and an indicator-
menmber. therefor, said imdex-member: coin- .

prising a column of desirvable civcumferen-
112l speeds and columns of  work: diaineters

a shifter hfving connection with a member
ot sald speed changing guide and’a part of
sa1d speed changing mechanism for simul-
taneously =hifting . said member and part,
| substantially as deseribed. e T
- 54, In a lathe, the combination with a

|"spindle and speed changing mechanisin

therefor, of a speed changing guide compris-
{ 1mg. a rotatable member and an indicator-

having a_ peripheral. index comprising col-

T

- between. &« member of said speed-changing

| guide and a part of said speed changing

| mechanism, and. constructed: and arranged

therefor arranged into secondary columm: of
work diaineters for each given speed, and-

operative  connection, substantially as -de-

AL

85

70"

75

“member therefor,® saigd rotatable. member |

‘urns of ‘desired circunrferential speeds and -
{ work diameters, and operative connection

for - positioning said part of said speed

changing mechanism through said operative
connection to correspond with the relative
position between sald. index --member ‘and

indicator-member. | .

55, ,.In a lethe,
spindle and speed changing mechanisin

'1ng a rotatable member and an indicator-
| peripheral mdex ecomprising a column of

‘umns of gears for approximately attaining
sald speeds, one of said members having
operative connection with a part of'sa,ig
speed changing mechanism for causing rela-

to the relative positioning . between  said
I"members. * 7 O
- 56. In a lathe, the .dombination with a
spindle . and speed
thérefor, of a speed changin g guide compris-

ber therefor, said index-member comprising

ferential speed and connections for approxi-
mately attaining said speed, an operative
connection between a member of said-speed

L

1 therefor, of a speed changing guide compris- -

-k

“member, . said rotatable niember having a _-
desirable circumferential speeds and col--

110

“tive:positioning in the latter to *correspond :

mg an index-member and an indicator-mem- -~

80

" 85

Do

100 .

the combination with-av

105

115

ehanging mechanism .

120

longitudinal columns ‘of desirable circum-
Terential #nceds and connections  for ap- .
proximateiy attaining said speeds and trans-
verse columns indicating a desirable circum-
125

chariging guide and a member of said speed .




. in, a plurality o

2

changmg mechamsm for causing lpomtwnmg-

in the latter according to the relative posi-
tion between said members, substantial y as
described. | -

57. In combination, in a l‘lthe, . support

a spindle and a speed- barrel journaled therve-

in, a plurality of meshing gears having co-
incident, rotary axis with each of the latter
respectively, a pinion eccentrically mounted

on the speed barrel in train with the gear on

said barrel, and a gear taking about the

spindle with which said pinion is adapted

to-mesh, and means tor rogking said speed
barrel. . - /G = P
58. In combination, in a lqthe a support,
a.spindle and a speed- barrel jﬂurnaled there-
meshing gears having co-

- incident rotary. axis with each of the latter

20

_respectively, a pinion mounted eccentrically

on the 5peed barrel in train with the gear
on said barrel, a gear taking about the

spindle . with which “said pinion 1s adapted

~ to mesh, and a shaft journaled in the Speed

 barrel and movable at right angles to the
and -
rockable about its longltudmal ax1s for

30

1n, a

spindle for rocking the speed barrel
shifting a speed-barrel gear.

59. In .combination, in a lathe, a sup ort,
a spmdle and a speed- barrel ]ournaled tgere—
lurality of meshing gears at the tail

- end of the support havirig coincident rotary

Co’rreétions irJil.Lertters'f :TPatent No. 920,‘664.

~axis with each of the latter respectively, a

plurality of driving gears loosely Journalud

-about. the spindle and slidable longitudinally

thereof, a pinion mounted eccentucdlly on
the 8peed barrel in train-with the gear on
said barrel adapted to selectively mesh with

'smd slidable ge‘lrs, md barrel having a re-

'III—_

1 _Lﬂttﬁt‘ﬁ P&tent

[BEA.L T

-spindle, a bulliwheel therefor,
wheel normally loosely rot‘:ttmg :about the
spindle, a clutch between said spindle-wheel
and spindle, .said spindle-wheel and cluteh
and bull- T»’sfheze.l being closely
other at the mner “end of the spindle, a
primie mover adjacent the outer end of the

It: 1s "hereby certified tha.t in. Letters

of the second W1tne-a SR Herbsleb,” &.hould read A. F. Herbsieb anqd

- 930,664

cess at 1ts head end adapted to receive said

gears, substautially as described.

60,

adjacent each

spindle, a pinion for the bull-wheel, a

-tumbler and tumbler—-wheel havm-:r 00,111(31-

dent axis with said pinion, said tumbler
wheel meshing with said splndle -pinion, a

40

In-a lathé, the combination with the ,
a spindle- .

45

nest of diversely sized gears journaled

loosely with said prume mover about said
spindle, a tumbler-pinion operatively con-
nected with said tumbler-wheel and select-
1vely meshing selective ones of said nest of

gears for 1mparting various speeds to said -

spindle, a driven shaft, a nest of telescoping
gears between said driven shaft and spindle,
a tumbler-plate with gear and pinion there-

sald pinion and selectively meshing select-
ive ones of said nest of telescoping gears,
and driving means between said Thest of
telescoping gears and said spindle and be-

‘tween said tumbler-gear and the driven

shaft. : £
In testimony whereof I have subscribed

‘my name hereto 1n the presence of two. sub-_

scribing witnesses.

 WILLIAM L. SCHELLENBACH.

Witnesses:
S. M. BrackeURN,
. IY. HERBSLEB.

| Pa.tent No *490 664, granted May 4 1909,
| _,_upon the: .a,pplwa,tmu nf Wlllmm 1. bchellenbach of Hartwell, Ohml

for an improve-

ba
| ment m Gear mg,” errors appesar in the prmted specification reqmrmg correction, as
follows: In lme 71, page 2, the word “integral” uhuu]d read

tnfernal dnu thﬁ-: s:gnaturé |

I.'ll-ﬂ}' CoL-

Acting Commissioner of Patents.

thdt the smd.,. 5
should ba read W1th these corrections therem that the Sa1e N

I'form to the record of the case in the Patﬁnt Office.
Slgned a.nd sealed this 15th day of J une, A D., 1909

-'for, change-gears selectively connected with -




. in, a plurality o

2

changmg mechamsm for causing lpomtwnmg-

in the latter according to the relative posi-
tion between said members, substantial y as
described. | -

57. In combination, in a l‘lthe, . support

a spindle and a speed- barrel journaled therve-

in, a plurality of meshing gears having co-
incident, rotary axis with each of the latter
respectively, a pinion eccentrically mounted

on the speed barrel in train with the gear on

said barrel, and a gear taking about the

spindle with which said pinion is adapted

to-mesh, and means tor rogking said speed
barrel. . - /G = P
58. In combination, in a lqthe a support,
a.spindle and a speed- barrel jﬂurnaled there-
meshing gears having co-

- incident rotary. axis with each of the latter

20

_respectively, a pinion mounted eccentrically

on the 5peed barrel in train with the gear
on said barrel, a gear taking about the

spindle . with which “said pinion 1s adapted

~ to mesh, and a shaft journaled in the Speed

 barrel and movable at right angles to the
and -
rockable about its longltudmal ax1s for

30

1n, a

spindle for rocking the speed barrel
shifting a speed-barrel gear.

59. In .combination, in a lathe, a sup ort,
a spmdle and a speed- barrel ]ournaled tgere—
lurality of meshing gears at the tail

- end of the support havirig coincident rotary

Co’rreétions irJil.Lertters'f :TPatent No. 920,‘664.

~axis with each of the latter respectively, a

plurality of driving gears loosely Journalud

-about. the spindle and slidable longitudinally

thereof, a pinion mounted eccentucdlly on
the 8peed barrel in train-with the gear on
said barrel adapted to selectively mesh with

'smd slidable ge‘lrs, md barrel having a re-

'III—_

1 _Lﬂttﬁt‘ﬁ P&tent
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-spindle, a bulliwheel therefor,
wheel normally loosely rot‘:ttmg :about the
spindle, a clutch between said spindle-wheel
and spindle, .said spindle-wheel and cluteh
and bull- T»’sfheze.l being closely
other at the mner “end of the spindle, a
primie mover adjacent the outer end of the

It: 1s "hereby certified tha.t in. Letters

of the second W1tne-a SR Herbsleb,” &.hould read A. F. Herbsieb anqd

- 930,664

cess at 1ts head end adapted to receive said

gears, substautially as described.

60,

adjacent each

spindle, a pinion for the bull-wheel, a

-tumbler and tumbler—-wheel havm-:r 00,111(31-

dent axis with said pinion, said tumbler
wheel meshing with said splndle -pinion, a

40

In-a lathé, the combination with the ,
a spindle- .

45

nest of diversely sized gears journaled

loosely with said prume mover about said
spindle, a tumbler-pinion operatively con-
nected with said tumbler-wheel and select-
1vely meshing selective ones of said nest of

gears for 1mparting various speeds to said -

spindle, a driven shaft, a nest of telescoping
gears between said driven shaft and spindle,
a tumbler-plate with gear and pinion there-

sald pinion and selectively meshing select-
ive ones of said nest of telescoping gears,
and driving means between said Thest of
telescoping gears and said spindle and be-

‘tween said tumbler-gear and the driven

shaft. : £
In testimony whereof I have subscribed

‘my name hereto 1n the presence of two. sub-_

scribing witnesses.

 WILLIAM L. SCHELLENBACH.

Witnesses:
S. M. BrackeURN,
. IY. HERBSLEB.

| Pa.tent No *490 664, granted May 4 1909,
| _,_upon the: .a,pplwa,tmu nf Wlllmm 1. bchellenbach of Hartwell, Ohml

for an improve-

ba
| ment m Gear mg,” errors appesar in the prmted specification reqmrmg correction, as
follows: In lme 71, page 2, the word “integral” uhuu]d read

tnfernal dnu thﬁ-: s:gnaturé |

I.'ll-ﬂ}' CoL-

Acting Commissioner of Patents.

thdt the smd.,. 5
should ba read W1th these corrections therem that the Sa1e N

I'form to the record of the case in the Patﬁnt Office.
Slgned a.nd sealed this 15th day of J une, A D., 1909

-'for, change-gears selectively connected with -




borrections in Letters Patent No. 920,664,

It is hereby certified that in. Leétters Pate:il; NO.HHE{),GB‘}, gm;xted May 4, 1909,
upon the application of William 1., Schellenbach, of Hartwell, Ohio, for any Improve-
ment in “Géarinlg,” errors appesar in the printed specitication Féquiring correction. ag
follows: In line 71, Pige 2, the word integral” should regd walernal, and the signature
of the sccond witness, 8, F Herbsleb,” should read 4, F. Herpsled ; and that the said
Letters Patent should be read wit these corrections therein that the same iy con-
form to the record of the case in the Patent Office.

Bigned and sealed this 15th day of J une, A. D., 190y.

[6EAL.] - _ C. C. BILLINGS,
Acting Commissioner of Patents,
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