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UNlTED STATES 'PATENT OFFICE

20 Clalms
This invention relates to copying lathes and is

lustrated as embodied in a machine genera,lly,,

of the type shown in United States Letters Pat-

ent No. 1,713,792, granted May 21 1929 upon an]

.application of L. E, Topham.

In the machine shown ifi this patent the cutter .

and model wheel carriages are driven in opposite
directions by a right- and left-hand thresded
feed: screw, and the length grading, ' which in-
.volves driving them at differeént speeds, is effected
by providing a third .carriage directly driven by

oneend of the screw and connected to the cuttet.
or model wheel carriage by an ordinary length.
The present invention simplifies’
5 -and improves the léngth grading mechamsm by

grading lever,

"driving the grading cartriage directly from thé

feed screw by means of a differential gearing.

comprising a nut between the screw and the car-

riage, the nut itself being driven to modify. the,
driving action of the screw. In'the illustrated.
machine, this is effected by a rack which is driv="

en by a sl1de moving along an angularly adjust-
able guide rib.as the carriage moves along Pref-
erably the rotation of the nut is in the same

direction as that of the screw which. relieves the '

pressure. between  the screw, nut and carriage,
thus avmdlng danger of sticking and. 1rregular
motfion.

The invention also provides an improved trans-

. verse or width grading mechanism in which the
model- wheel, which does the width grading, is.

mounted on a crank arm instead of a slide, which
renders. its grading movement less liable to ir-
1egular1t1es In the illustrated machine, a crank

;arm on the swing frame is connected to the model ,

wheel crank by a chain of links the adJustment

of one pivot in which modifies the action of the

linkage to effect the desired transverse grade.
The invention is also characterized by a novel

relationship between the model wheel, the cutter”

and the length grading centers of the ma,c'hme
whereby. separate foréparts and heel parts may
be accurately grad_ed for over- all length 1rresp°c-
tive of faulty proportlonal relations between the
‘model wheel and the cutter ThlS will be more
fully heremafter explamed

These and’ other features of the mventlon com-
prising certain’ comblnations and arrangements
of parts will be apparent from the following de-

sc,r1pt1on of a preferred embochment of; the 1nven-‘

tlon shown in the drawings, in which
Fig. 1 is a plan view of the magchine;
Tg. 2 is a.view in front elevation;
Fig. 3 is a view in right- h_and_elevatmn;

(CL 142—-15)

Fig. 4 is a left-hand view in elevatxon of the
same machine;

“Fig. 5is a. _detail of the length gradmg mecha-
nism;

Fig. 6 is a detail of the dr1v1ng mechamsm,

Figs.. T a.nd 8 are details of the cluteh’y

igs. 9, 10 and 11 are detarls of the w1dth grad-
mg mechamsm

"Fig. 12 is 4 detall of the stocking on_ device;

Fig, 13 is a dlagram of the Wldth gradmg
mechanism; ;

Fig. 14 s a dlagram -showing the relation of
dlfferent model. wheels to the length gradmg
operation; and.

Figs. 15 and '16. are perspective views of the
width gradlng rnechamsm i

"The instant mach.lne is generally similar in its
construction 'to the machine showh in Letters’
Patent No.. 1713 792, herelnbefore refelred to
Refeérerice should be made to this patent for more
exhaustlve description of ‘certain matters not 50
fully tr ea.tecl herein. In the followmg descnptmn
réfererice niimer als in parentheses refer to analo-
gols parts in the machme shown in the patent

“The machine has a Jmain frame {9 with longi-
tudinal slideways 12° (12,14 (16), on which slide’
a cutter carriage 16.(20), and a model wheel ‘car-
riage 18, (18). These are driven by right- and
left- hand threa.ded screws 20 (24), constructed as
one 1ntegral ‘mémber which turns as shown by
the arrow in Fig, ‘1, .and engages nuts 22, 24
mounted in the c¢arriages 1§ and {8, reapectwely
These nuts are provided with' géar teeth 26 which
engage racks, oné of which, 28, is used for length
grading purboses, as will be explamed and the
othez of which (not shown) engages the nut 22
and is used for setting it in order to adJust the
ma,chlne When it is being built, remaining unal~
tezed in pos1t1on thefeafter. 'The machine also
ha,s a swmg frame 28 compmsmg the square plvot
shaft 30.(48), Which' carries the dog and gearing
housmgs 32°(12), 34 (52), 38 (14). 'The Screw
20.is turnable by hand by means of. the' ‘handle
38 .and gearlng 49, in order to traverse the car-

- rigges. rap1d1y The swing frame is pulled to-

ward the model wheel by a spring 41.

The machine is driven by a motor 42 mounted
under its left end, and driving a shaft 44 sprock-
et gea1 ed to a shaft 46, The shaft 46 is connected

 to a shaft 48 by a change gear 50 (Fig. 4). The
shaft 48 by neans of spiral gearing 52, drives
the longltudmally slidable clutch member 54 on
the shaft 56.(Fig, 6) which, by bevel gearing 58,
59 at its f1ont end, drives the idler gear 60 (Figs,
4, a.nd 15) Whlch dllves the dogs in the swing
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frame by the gears 62, 64, 66, 68. The gear 59 is
rotatable on the shaft 30. The model 10 and
block 72 are mounted to face in opposite direc-
tions on the axis 14 in the swing frame, where
they are traversed by the model wheel 76 and cut-
ter 18 which both move toward the center of the
machine when a block is being cut. The gearings
in the boxes 32, 34, 36 are identical and are so
designed that the rotation of the swing frame, per
se, effects no alteration in the respective orienta-
tions of the model and model wheel ceater, and
of the block and cutter center. This is explained
in the patent referred to. The face plates 88 are
mounted on the ends of a single spindle 82 on
the axis 74 (58), thus preventing any discrepan-
cies between the model and work piece due to
looseness in the gearing, as explained in the pat-
ent referred to. The axes of the model wheel
and cutter are placed at an angle of about 30°
to the axis of the feed screw 20, as explained in
United States Letters Patent No. 1,330,841, grant-
ed February 17, 1920, on the application of F. S.
Buck, and the cutter head 18 is constructed sub-
stantially as shown in that patent.

The feed screw 20 is driven from the shaft 56
as follows. A spiral gear 84 on the shaft 56
(Fig. 6) drives the gear 86 on the shaft 88 which
extends to the center of the machine, and there
carries a spiral gear 99 (Fig. 7) meshing with a
gear 92 in o housing 94 pivoted on the shaft 88.
The gear 92 drives a shaft 85 with a spiral gear
86 on its rear end engaging the gear 88 which is
pinned to the screw 28. The housing 94 latches,
by means of a rod {88, over a slidable but nor-
mally fixed ledge {01 to hold the gears 96, 98 in
mesh, the latch being operated by the handle 102,
The housing 94 is urged upward by the spring 104
toward the position in which the gears 96, 98 are
disengaged. As the carriage 16 nears the left-

“ward extremity of its movement, a lug 105 on it

(Fig. 8) strikes a sliding bar 106 and urges it to
the left in Fig. 8 and toward the observer in Fig. 7.
The bar {86 has a cut-out portion forming the
ledge 101 and the end of the ledge is thus carried

5 past the latch rod 100 permitting the spring 104

to disconnect the gears 96, 98. In case the oper-
ator has his hand on the handle 102 at this time,
2 lug 107 on the bar 196 strikes a pin 107’ on a
pawl shaft 108 which positively forces the hous-
ing 84 down into inoperative position (Fig. 8).

The gearing is so timed that one revolution of
the screw 20 corresponds to one revolution of the
model and block in the swing frame.

The length grading device is shown in Fig. 5.

5 The pitch of the left-hand end of the screw 20 is

greater than that of the right-hand end, so that
the model wheel carriage normally travels faster
than the cutter carriage. The machine is de-
signed so that it grades down 6% sizes under these
conditions, the function of the length grader being
to grade always up from the normal 6% sizes
down. The grade up is effected by moving the
sliding rack 28 which turns the nut 24 counter-
clockwise as seen from the left end of the ma-
chine. In other words, the rack 28 turns the nut
24 in the same direction as that in which the
screw 20 turns and relieves the pressure between
the carriage {8 and the screw thread, instead of
wedging the nut in tighter between them. This
avoids sticking and irregular movement which
might result from the latter procedure, in the case
of grading down with the two screw ends alike.
The rack 28 is pulled toward the back of the
machine by a block 110 which slides on an in-
glined guide 112 as the carriage 18 moves to the
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left, carrying the rack 28 with it. The guide {12
is mounted on a plate 114 pivoted at 116 on the
frame §# and is angularly adjusted by a segment
i {8 pivoted at 120 on the frame and linked to the
plate 114 at 122, 124, The segment is adjusted
by a worm 126 on a shaft 128 operated by han-
dles £35, {32. When the guide {12 is parallel to
the axis of the screw 28, the rack 28 does not oper-
ate and the grade is 4% sizes down. When the
guide 112 is swung to its extreme angular position
(Fig. 5), corresponding to the smallest model
wheel provided, the grade is 6 sizes up, the rack
28 then actually effecting a grade of 10% sizes. A
second worm 124 on the shaft 128 operates a small
segment 135 on a shaft (38, which carries a
pointer (48, the end of which can be read against
a chart on a revclving chart plate 142, in case
it be desired to effect continuous control of the
grading factor as explained in the Topham patent
referred to.

The width grading mechanism is shown in Pigs.
9 to 11, and is disgrammaftically shown in Fig. 13.
The end of the shaft 39 is rounded to turn in its
bearing 4% and carries a housing 144 rotatably
mounted on it. Ordinarily this housing is held
rigid with the shaft 30 by a link {48 extending
between an arm 147 on the shaft and an arm
i471% on the housing. The housing {44 has an-
cther arin {48, which, together with the swing
frame 29 and the link 146, forms a rigid bell
crank. The end of the arm 148 is connected by a
link {88 to the end of a link 152, the other end of
which is pivoted to a segment 154, pivoted at (58
on the frame {8, This segment is angularly ad-
justable by the width grading handle {58. The
junction of the links 158, 152 is connected to an
arm (80 on a shaft 162 by a link 164. The links
150 and 184 and the arm 148 are of the same
length. In Fig. 9 the axis 74 of the swing frame
dogs, i. e., the turning axis of the model and block,
is shown in alinement with the face of the model
wheel 76. This is called the neutral position of
the swing frame and of the model wheel. With
this position, if the mode! grading handle 158 is
set to zero, the design is such that the upper end
of the link 152 is in line with the axis of the shaft
30 and the links {59 and 164 lie exactly behind
the arm {48, the ends of the arms 148 and (69
being in line. The model wheel 76 is carried on
an arm 83 which, with the arm 160, normally
forms a rigid lever, as will be seen, and which is
normally rotatively rigid with the shaft {62 when
the machine is running, and the width grading is
c'isone by the movement of the shaft 162 and arm

8.

The swing frame being in the neutral position,
as above stated, the crank arm {48 and its con-
nection to the link 150 are fixed in position. 'The
other end of the link {59 is connected by the link
{64 to the arm 180. The links 150 and 164 being
equal in length to the crank arm 148, the junction
of the link {684 and the crank arm 160 will be co-
axial with the end of the crank arm (48 and any
adjustment of the handle (58 and segment {54
will merely swing the junction of the links {50
and (84 up and down without moving the arm
188, so that adjustment of the width grader when
the swing frame is in neutral position affects
nothing else in the machine.

When the width grader is set at zero, the junc-
tion of the links 158 and {64 is permanently co-
axial with the shaft 30, and movement of the
swing frame merely rocks these links around the
axis of the shaft 38, the junction of the link 164
to the arm 160 remaining fixed. It should be
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18; and-is thus slid:along:the:shaft
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borne in mind thatr-ité‘;is\;the_mpvement sof-the
2 N

W-hich causes al 1'6ijﬁg{’:§ff fh;e,;gha |

: quent, grading mevement.of.the

This will be.clearer

resents :the "sévihg‘:;f

The arm I48 and

SizeS-;:- and the ;=das{h ;lme;«rmaﬂle_lse

these links under these cxrcumstances ﬂthe swing

\:fparﬁs 1n thé bos -
1781181

ble pr1med num als shq
tions ‘they- then-take;:

corresponds to. the gradn’ié méVQment -of: the:

model wheel, theugh:net ‘exactly-equal:to.it.:
Pigs.-15 and:16 show-the width-grading, mecha- .

nism in:perspecti There:are.actually-two-arms :

{43-on the housing-44,-and the link 158 is formed :

a8, a yoke-atiits-ends-to cooperate -with-the.two.
arms-148,and:to ‘em,b_rac,e -therend- of the.link:164:

which is:alse-spliti;at-both-ends:to-embrace-the -
end, of the link:152-and:;the -end;of the.arm-160.
The -housing -144-is:pivoted at:its:outer-end :in-a..

S:frame bearing30% in:-line -with:.the-axis: of :the:.

shaft- 30, as.well :as-on:the- shaft 30 itself,r as-
stated. Thus the-entire:construction:is-balanced:;
against -twisting.stresses.-

The -conneetion; of :the :model-wheel 16:to-the.
shaft 162 is effected:as:follows: The:shaft-162:ds:
really rotatably mounted in-the arm:168-and car-
ries-a square-edged:bar -1 10:rigidly.fastened; and~
parallel, to-itself. The left -end:of .the:bar 170:is..
connected:to-the arm-160:by-an eccentric.172:and
clamp 114, so.that the bar:110:and shaft:162-can .
be-rotatably -adjusted-relatively-to. the .arm-.160:
The model wheel 16-is hung:in-a.casting1 76 whichs:
is mounted on an-arm-I80:pivoted-a}:182:t0 4.
slide 183 running along thetop-ofthe model wheel
carriage 18zand the:casting:{76-is-also:pivoted-at:
118 .in the:member:168:which:is:arranged to.slide:
along the square-edged:-bar-110:as a-guide.. The:
adjustment-of the bar:-{718-on:the-arm-168:thus.;
carries the:arm- 168 with-the:bar-{10: The:mem-..

5 ber:168:is:mounted on-the shaft 162 and-bar 170-

between: two: lugs ;forming; a. yoke:: 186 (Fig,: 1)
which-are integral with the-model wheel carriage
162 and-bar -
{79 - by--the:movement: of: thatscarriage.. When..
the arm: 169;is-rockedsthe-bar 1 702and:;member:

168 are.rocked: with it and:the:model:wheel T8 is:

given a-moyvement:which:is-nearly horizontal ow=..
ing to:the:connection: {80, and:this-movement of~
the -model -wheel- effects: -the:. width: grade... The:

design-is such- that-the-grading: movement:keeps-;
Hy-in- a line:

the model wheel center . substan
joining its neutralgrading:positio
14:0f the model.; The advantage.of:this-structure:.
is..discussed-in: the:above-mentioned: Patent :No..
1,713;792. The-purpose-of the:adjustment-at-112;
114 is-to-adjust the model wheel faceto -iposﬂ:ion
in front-ofits neutral-pesition: Such-adjustment:.
makes : the: cutter» cut: that: much:: teo- high- all:
around theblock;which operationis-called:‘stock=..
ing; on? or:“wooding;up’™ This;operation.is:not:

ith: the.axis

2ty D61
2150,; l64 shows :

the.same -thing, as pantographic, width grading.
because the amount added .is -the.same. every-..
 Itrmight. be.called anthmetlcal as dlstln—

T the ordmary pantographm W1dth

cha,racter
,_the parts as they.are when the

w1dth .grader is ;set.at the zero or neutral posi-
. tion (see also Fig, 13, full lines)..

the situation-when the swing. ﬁjame ds in neutral

position- and-the w1dth grading, mechanism -has

Fig. 10 shows -

been set.to- grade up:(see also Fig. 13, full lines 28,

148,; and dash lines 1567, 164%).

thus been: displaced to the left-and the right ends
of the comc1dent Tinks 150,.164 have been dropped{
offi-from-the.axis 30.. Fig. 11 shows the parts as.

the swing: frame is: swung out from 1ts neutral
position,; the grader being stlll set to grade up.

The:left end -of -the link: 150 is raised by the armi.

148 pullmg the. llnk 152 to the left. This pushes

the link:{64.to0 the left and pushes the arm lh‘ﬂ $o .

the-left, moving  the- model -wheel to the rlght
(dot;ted 11nes in Fig, _13)

5

10

The link; 52 has

15.

20.

In order.to -effect perfect grading the ratio of .

the -cutter-thickness to-that .of the model wheel

should be the length grading factor and the ratio-,

of their: diameters-should equal the Wldth gradmg
factor.

in-which-haye, various diameters and thicknesses
to.. correspond.; with - various. grading- problems.
The .different:castings: 116 are-so..designed-that
they all hold the front faces of their model wheels

To this-end I-have prov1ded eight inter-.
chang\eable assemblies. 176-—18; the model. wheels =

in- the.same-positions, so-that-an. interchange -

does-not .change the-adjustment .of -the machine..

The design;of the assemblies {76-—16.1s peculiar -
in-another respect.. In-prior attempts.to.cut last
foreparts:and..heel;;parts -separately- the 1ength~

grading has given considerable trouble. ,
stant:machine;has-been so-constructed- tha,t the

The -in-

pivot between. the. rack ,28rand the, shde block 119

trayels in-a.line- whm ‘pa,‘sses,through the. pwot
1 16;:s0 that when the.carriage-{8:has ftraveled so

far to.the right . (Fig. 5) that-these two-pivots are-

collinear; adjustment of the length grading seg-.

ment:118:will-cause no.-movement of the rack 28

and-nut:24.: With, the parts.in-this position, the:

leading-edge. 181: of the model -wheel will .come -

inte:the.line..G (Fig. 5) -and -the correspending -
point181¢ of the.cutter will come.inte the line G,

each of -which:locations is called the length-grad-
ing:-center .for that side;of :the .maghine.
lines:correspond to-the:location of-the hinge pin,

These.

for.example,. or-some other-point in-the-joint end-

of thedast part having a predetermined geometri-

cal: relation:. to.the-last part:rsurface, and- the.
187" up-over-the .

movements. of ‘the.poings: 187;

toe ends of the model and block and thence to-

the:lines G; G' represent exactly the;model-length

and-the graded.last part.length;, respectively.. If-
the machine;were. 5o built-that-the front points of -

the model -wheel -and. cutter cemne simultaneously
to.the lines G; G* the length of the block would

be:cut:wreng-by-the graded.value of the error.in.
_the.radius:of the:circular front-face.of the model

wheel; because; the-modelwheel travels that. far.

in-coming up. over the end-of the.model.

The.seb:

of-meodel : wheels . providedrare. dimensioned  for.

aecurate .grading at intervals of -1 sizes, and
each wheel is-used-to-grade. ¥5: size-up and:-down

from:-the-size.for -which-it:is dimensioned,; so that-

in- grading. a.complete-line-of :1last- parts or lasts,

the-width- grading-is-a.little. wrong in.two-thirds-

of the cases, but the over-all:lengths; the dimen-_

sion-in; whichdiscrepancies:are; most-strongly. ob-

25
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4

jected to, will all be correct owing to the above-
described arrangement.

This is illustrated in Fig. 14, which shows two
wheels T6A and T6B representing the extreme
members of the line of wheels provided. These

wheels are both shown in neutral position with-

their front faces on the axis 74 of the model, and
with their leading points {8TA and (87B on the
length grading center line G.

The grading mechanisms of the illustrated ma-
chine have been constructed to effect geometric
grading, in accordance with the methoed de-
scribed in United States Letters Patent No.
1,948,547, granted February 27, 1934, upon an
application of L. E. Topham. The handle 130
(Fig. 6), for example, is set into any one of three
holes in the dial plate over which it turns, and
the dimensions of the parts shown in Figs. 5 and
9 to 11 are so designed that movement of the

handle from one hole to the next effects a % -

size change on a grade of about 3% per size.

A pivoted width grade indicator {88 is linked
to the segment 154, and reads on the chart plate
i42. This chart plate is rotated by gears 180,
182, 134, the latter of which is on the end of the
screw shaift 20.

An automatic stop (Fig. 6) has also been pro-
vided to stop the rotation of the model and block
at the same place in their eycle. See Fig. 6. A
gear £55 on the shaft 56 operates a gear 93
which is locsely mounted on the screw shaft 28.
This gear 198 is integral with a cam 208 which
has a hump in it arranged to rock a lever 202
pivoted on the shaft 138. The rear end of the
lever is pivoted to a slotted bar 284 which carries
a spring-pressed pivot pin 205 in its slot. The
front end of the bar 204 is linked to an arm 288
on a spring-pulled lever 208 connected to a han-
dle 216. '

When the operator desires to stop the machine
he pulls the swing frame out until it latches at
212. A lug 214 on the frame then engages a lug
216 on the handle 210 and pulls it out to a posi-
tion somewhat short of that shown in Fig. 6.
This tilts the member 204 into such a position
that the next time the cam hump 208 passes
under the end of the lever 202, the member 204
will be given a further movement counterclock-
wise and will operate the bell-crank lever 218,
which is connected to the pin 285, to disconnect
the clutch 54. This will always take place at the
same point of the rotation cycle of the model and
block. In case the operator desires to stop them
where they are at any instant, he pulls the handle
2{8 way out to the Fig. 6 position, so that it
latches at 229, and this movement alone throws
the member 284 sufficiently to disconnect the
clutch.

As explained in the first Topham patent above
mentioned, it is sometimes desirable to impose
an entirely arbitrary width grading cycle on
the work as, for example, when holding the hot-
tom unchanged in grading the AA and AAA
widths. This is accomplished (Fig. 4) in the in-
stant machine by disconnecting the link 148 be-
tween the swing frame and the housing 144 and
connecting it between the housing 144 and the
end of a lever 222, the other end of which runs on
a suitably shaped cam 224 on the end of the
screw 20. The cam 224 then controls the move-
ment of the arm 160 and the width grading cycle.

Having described our invention, what we claim
as new and desire to secure by Letters Patent
of the United States is:

1. In a copying lathe, a work holder, a model .

2,072,228

holder, a tool carrier and a model wheel carrier,
and driving mechanism for effecting relative
traversing movements between them in pairs,
said driving mechanism comprising a differen-
tial gear device, one member of said device de-
termining the relative traversing movement of
one said pair, and the other member of said de-
vice determining the relative traversing move-
ment of the other said pair.

2. In a copying lathe, a work holder, a model
holder, a tool carrier and a model wheel carrier,
and driving mechanism for effecting relative
traversing movements between them in pairs, said
driving mechanism comprising a screw associated
with each carrier, a nut mounted on each screw
and. rotationally but not translationally mounted
in the carrier, and means for effecting relative
rotations at different speeds between the nuts
and their screws.

3. In a copying lathe, a work holder, a model
holder, a tool carrier and a model wheel carrier,
and driving mechanism for effecting relative
traversing movementsbetween them in pairs, said
driving mechanism comprising a screw associated
with each carrier, a nut mounted on each screw
and rotationally but not translationally mounted
in the carrier, means for normally effecting rela-
tive rotations at the same angular velocities be-
tween the nuts and their respective screws, and
means for effecting a differential relative rotation
between the nuts and their respective screws to
render the said angular velocities unequal.

4. In o copying lathe, a work holder, a model
holder, a tool carrier and a model wheel carrier,
driving mechanism for effecting relative travers-
ing movements between them in pairs, said driv-
ing mechanism comprising a screw, a nut asso-
ciated with each of the carriers and mounted on
the screw, and means for continuously rotating
the screw and one of the nuts.

5. In a copying lathe, a work holder, a model
holder, a tool carrier and a model wheel carrier,
driving mechanism for effecting relative travers-
ing movements between them in pairs, said driv-
ing mechanism comprising a main driving gear
member, and & differential gear member opera-
tively located between the main driving gear
member and one of the carriers.

6. In a copying lathe, a work holder, a model
holder, a tool carrier and a model wheel carrier,
driving mechanism for effecting relative travers-
ing movements between them in pairs, said driv-
ing mechanism comprising a rotating screw, a
nut operatively located between the screw and

one of the carriers, and means for differentially :

rotating the nut during the rotation of the screw.

7. In a copying lathe, a work holder, a model
holder, a tool carrier and a model wheel carrier,
driving mechanism for effecting relative travers-
ing movements between them in pairs, said driv-
ing mechanism comprising a rotating screw, a
nut operatively located between the screw and
one of the carriers, and means for rotating the
nut during the rotation of the screw, said means
being controlled by the movement of the nut
along the rotating screw.

8. In a copying lathe, a work holder, a model
holder, a tool carrier and a model wheel carrier,
driving mechanism for effecting relative travers-
ing movements between them in pairs, said driv-
ing mechanism comprising a rotating screw, a

nut operatively located between the screw and

one of the carriers, and means for rotating the
nut during the rotation of the screw, said means
comprising an-angularly adjustable slide, a rack
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“progressively movable by the slide as the nut is
“moved along the screw, and p1n1on ‘teeth on the
“hut engaging the rack.
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9. Ina copying lathe, a Work holder, a ‘model
holder, a- tool carrler and g model wheel carrier,
and driving "mechanism “for effecting relative
traversing movements bhetween them  in pairs
comprising a rotating screw having threads of
different leads on its ends, and two nuts mounted
one on each end of the screw, and having driv-
ing relation with the carriers, respectively, where-
by one carrier is normally driven faster than ihe
other.

10. In a copying lathe, a work holder, a model
holder, a tool carrier and a model wheel e¢arrier,
and. driving ‘mechanism for effecting relative
traversing movements between them in pairs
comprising a rotating screw having threads of
different leads on its ends, two nuts mounted one
on each end of the screw and having driving rela-
tion with the carriers, respectively, whereby one
carrier is normally driven faster than the other,
one of said nuts having a toothed periphery, and
a rack driven by the movement of that nut along
the screw for turning the nut as the nut moves
along the screw.

11. In a copying lathe, a work holder, & model
holder, a tool carrier and a model wheel carrier,
and' driving mechanism for effecting relative
traversing movements between them in pairs
comprising  a rotating screw having threads of
two different leads on its ends, two nuts mounted
one on each end of the screw and having driving
relation with the carriers, respectively, whereby
one carrier is normally driven faster than the
other, one of said nuts having a toothed periph-
ery, and a rack driven by the movement of that
nut along the screw for turning the nut as the nut
moves along the screw, said turning movement of
the nut being in the same direction as the turn-
ing movement of the screw, whereby pressure be-
tween the nut and the screw, on one side, and
the carrier with which the nut is associated, on
the other side, is relieved.

12. In a’copying lathe, a work holder, a model
holder, a tool carrier and a model wheel carrier,
and driving mechanism for -effecting relative
traversing movements between them in pairs
comprising a rotating screw having threads of
different leads on its ends, two nuts mounted one
on each end of the screw and having driving re-
lation with the carriers, respectively, whercby
one carrier is normally driven faster than the
other, one of said nuts having a toothed periph-
ery, a rack driven by the movement of that nut
along the screw for turning the nut as the nut
moves along the screw, an angularly adjustable
segment, a slideway mounted on the segment,
and a slide block on the slideway for actuating
the rack when the slideway is oblique to the axis
of the screw.

13. In a copying lathe, a carrier for a model
wheel, a carrier for a cutter, a model holder and

“a work holder, a-screw for driving the carriers,
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a nut mounted in each carrier to be driven by
the screw, one of said nuts being rotative in ifs
carrier to effect length grading, a member for
progressively turning the nut, an anguiarly ad-
justable slideway, and a slide block thereon piv-
oted to the member for driving the member, the
pivot of the slideway being in the line of move-
ment of the pivot in the slide block whereby when
the pivots are alined adjustment of the slideway
causes no movement of the said member, the
model wheel holder being shaped to bring the

5
following lateral face of ‘the model*wheel to the
“length grading center of*the machine -when the
“two-said pivots are-in- ahnement irrespective of

~the -dimensions”of that- particular-model wheel.

14: In a copying lathe, a pivoted model holder,

“a ‘model wheel carrier pivoted to swing toward
and from a model in the model holder in order
to effect transverse grading movements, and a
transverse grading linkage connecting the holder
and the carrier, arranged to effect grading move-
ments of the model wheel in response to move-
ments of the pivoted model holder.

10

15. In a copying lathe, a work holder; a model -

holder, a tool carrier and a model wheel carrier,
and a transverse grading mechanism comprising
a bell crank one arm of which carries one of
‘the holders, a second bell crank one arm of which
carries the corresponding carrier, and two links,
each extending from the other arms of the bell
cranks to the same intermediate point.

16. In a copying lathe, a work holder, a model
holder, a tool carrier and a model wheel carrier,
and a transverse grading mechanism comprising
a, bell crank one arm of which carries one of the
holders, a second bell crank one arm of which
carries the corresponding carrier, two links, each
extending from the other arms of the bell cranks
to the same intermediate point, and a third link
pivoted at one end at the intermediate point
and at its other end pivoted at a normally fixed
but adjustable point.

1. In a copying lathe, a work holder, a model
holder, a tool carrier and a model wheel carrier,
and a transverse grading mechanism comprising
a bell crank one arm of which carries one of the
holders, a second bell crank one arm of which
carries the corresponding carrier, two links, each
extending from the other arms of the bell cranks
to the same intermediate point, and a third link
pivoted at one end at the intermediate point and
at its other end pivoted at a normally fixed but
adjustable point, the two first-mentioned links
being of the same effective length, and the third
link being of such length that when its adjust-
able end is in neutral transverse grading posi-
tion the said intermediate point is on the axis
of the first-named bell crank, any adjustment
of the third link carrying the intermediate point
away from the axis of the first-named bell crank.

18. In a copying lathe, a model wheel carrying
mechanism comprising a bell crank, a member
mounted on the axis of the bell crank and ro-
tatively adjustable about this axis, and a block
mounted on the member and carrying the model
wheel whereby the model wheel may be predeter-
minedly set out of its normal 1:1 grading posi-
tion toward a model in order to add a layer of
uniform thickness to a work piece.

19. In a copying lathe, a carrier arranged to
traverse a rotating model from end to end, a
slideway adjustable toward and from the mode],
a- slide block on the slideway carrying a model
wheel in contact with the model and arranged
to be driven along the slideway by the carrier,
and a grading mechanism for oscillating the
slideway toward and from the model as the ro-
tation of the model effects relative movements of
approach and separation between the model
wheel and model.

20. In a copying lathe, a crank arm carrying
a rotating model, a carrier arranged to move
a model wheel from end to end of the model,
a crank arm carrying a slideway, a slide block
on the slideway, a model wheel carrying block
pivoted to the slide block, said model wheel car-
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rying block having an arm, a guideway on which
the outer end of the arm moves as the second-
named crank arm swings, and a transverse grad-
ing mechanism between the two crank arms for
swinging the second-named crank arm in re-
sponse to the encounter of varying radii of the

model with the model wheel, whereby the center
of the model wheel is kept substantially on a line
joining its neutral position and the axis of the
model.
LAURENCE E. TOPHAM.
CLYDE L. KNOTT.




