2142704 - 1 "LEAD SCREW This invention relates to a nethod of
| ead* screw and, al though the invention is not so restricted, th'a?—e‘gocf’
nore particul arIy to a method of nmaking a | ead screw for a m)w ng head,

such as a printing head in a5 printer-or a magnetic head in a magne

di sc appar atus. A lead screw for noving atprinting or magnetic head is
known whi ch has a helical groove whose sidewalls are perpendicular to the
outer peripheral surface of the | ead screw, and which is, therefore, .
rectangular in cross section. 10 Such a groove, however, has undercuts
with thé~result that it has been i npgss B0 noul d the screw from

pl astics material. The groove has tfierefore nad to be formed by cutting

whi ch is expensive and tinme consunming. It is therefore an object of the
present invention 15 to provide a |l ead screw which can be noul ded from
plastics material w thout frbigringeranyn xetatasnters nethoced meking olddde
present invention, there is therefore provided a nethod of nmaking a | ead
screw conpri si ng noulsgrewy anfie dlehahobckhendfivention disaneti e yestridtefi, by t he 20
use of a split nmould having a plurality of.longitudinally extending
sections, the noul d B&i F@%ﬁﬁ%ﬁﬁ%&“&#%&%ﬂ"&ﬁ‘%#dﬁﬁﬁgd"nlﬁ% out er

eri pheral surface with a helical: groove sati sf |n the fofl_.ow n
Pép a? i onshi p: screw for a moving head, sucr): y ntt:]mg head in g

S printer or a magnetic head in a magnetic disc apparatus.

n)

a iead screw for moving a printing or magnetic heao
\_ is known mhich has a helical groove whose sidewalls are
perpemdicular to the outer peripheral surface of the lead
screw, and which is, tmerefore, rectangular in cross section.
10 Such a groove; however( has'mndercuts with the result that
it has been iméossibie io mould ﬁhe screw from plasties
mateiial. The groove hae therefore had to.be formed b§
cutting which.is.expensife.and time consuminy.
” It is therefoie an object of the present'invention'
15 to provide a lead screw which cam be moulded irom:plaetice
v . | " material without forming any such underout.'
According to the present invention, there is
therefore provided a method of making a lead screw comprising
'mouiding the lead screw from a plastics material by the
2 _' 2 20 -use of a eplit mould heviné a plurality of'longitudinally
extending sections, the mould.being such that said lead
eerew-is.formed on its outer peiipheral smrface with a

helical groove satisfying the following relationship:



.-2- L> Jerr] =360 [err] where P is the pitch of the said
groove; Ris the radius of the said lead screw, r is the radius of the sai d
| eag-screw between its 5 | ongi tudi nal axis anpd the bottom of said
gr gd ‘e is the angle between the side walls of said sections; and L is
the difference in wdth hetween the top and bottom of said groove,
sai\ bottom being smaller in width than said top. 10 The
cross-sectional shape of the groove enables the | ead screw to be noul ded
fromplastics material. Such a | ead screw noul ded from plastics material
may be light in weight, may have a | ow nonment of inertia and nmay provude
inproved reliability in nmechanismcontrol. It may have 15 a | ow

coef ficieny OLBirjekrbrF &ahe smay beugyéhsﬁs_npt to require any | ubri cati on.
The present‘Tﬁ@@ntlon emagtes the producti@n of a lead screwin a greatly
shortened tinme, as no cutting work is involved, and a constant supply of

| ead screwshede biigghtBO pitehldEi the §aIa l@eo@f@duced on a nmass-production basis
whi ch are i nexpensive to manufact.ure. The | ead screw nay al so be forned.
with a second graievehé aadilee of ether saisX lead acrévage engaged with said | ead

screw, the first-nmentioned groove being adapted for the advance 25 of
said carriage. ¥ is the radius of the said lead screw between its :

5 longitudinal axis and the bottom of said groove;
e_is the angle between the side walls of said.sections; and
L is half of the difference in width between the .':{\)
top and bottom of said groove, said bottom being |
smaller in width than said top.
10 The cross-sectional shape of the éroove enables
the lead screw to be moulded from plastics material. -Such
a lead screw moulded from plastics material may be 1ight
in weight, may have a low moment of inertia and may provide
improved reliability in mechanism control. It may have -
15 a low coefficient of friction_and may be such as'not to
~ reguire any lubrication. - . : . -
The present invention enables the production ot'a . ;_/
lead screw in a greatly shortened time, as no cutting work
is involved, and a constant supply of lead screws of high
20 quality may be produced on a mass-production basis which
are inexpensive to manufacture.
The lead screw may also be formed with a second groove
for the return of a carriage engaged with said lead screw,
‘the first-mentioned groove, being adapted for the advance

25 of said carriage.
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The .sai d second groove may have a pitch which is three tines greater than
t he’ pltch of said first-mentioned groove. The nould which is used for
produci'ng the lead screw may have a plurality of sections whose side walls
extend 5 t Hrough ‘t he intersections of "said first-mentioned and seg®:
grooves. Alternatively, the nmould which g used for producing the | A
screw'nmay have a plurality of. sections each of whose side walls ext eﬁ

m dway between adjacent radial |ines extending through the intersecth

said 10« first and second grooves. The nould preferably has four
sectiong The or each said gr oove may have an ar cuatel y shaped bottomin’
cross section. The invention al so cg rises a Jead_s nade 15 by
the method described. THESi TRENETHR r%“r’?d“sa?r Bed® | c%l'ﬁ/ y of
“exanple, in the acc g i FLgur Lapuptically
‘bl lustrates a gr oovg“ggg)&ﬁ%o%g#egd&?@r ghmégpn ol Ig—lr]sﬁgxg IS a
cross-sectional viewghyd homa Q&Yﬁ @hidnhes | 2ad ﬁ&rﬁi%d%uﬁj gHL G eha dQre 3
is a broken-away cross-sectional view showi ng by way of exanple the shape
of a groove forned mdyandveas PGFEWERCSOEEEEIONE Griobe Aa8SALs | éRteAdi ON; 25

5 through the intersections of said first-mentioned and

hid

second grooves. Alternatively, the mould which is used

for producing the lead screw may have a plurality_of sections

ap

\ each of whose side walls extends midway between adjacent
raéial lines extending through the intersections of said
10 first and second grooves.
| The mould preferably has four sections.
Theior each said groove may have an arcuately ehapea
bottom in cross section.
The invention.also comprieee-a lead screw when made
15 by the method described.
..Toe invention is illustrated, merely by way of example,
in fhe accompanying drawings, in which:-
- \_/ Figure 1 diagramﬁatioally illustrates a groove of

a known lead screw;

S

20 | Figure 2 is a cross-sectional view.of the;groove
of the 1ead.sc:ew of Fiéure 1;_ |
Figure 3is a bfoken—away oioss-seotiohel vie& sﬁowiné
by way of example the shape of a groove formed in a leed
screw according to the present invention; |

25



 ;4- Fi gures 4A to 4D are cross-sectional views show ng several other
differently shaped grooves of |ead screws according to the present

~l.nvent i Figure 5is a front elevational view of a |ead 5 SCrew

L enmbodyifp he present invention; Figure 6 is a cross-secti-onal view show ng

7 the sh still another groove of a |ead screw according to the present

-~ i nventi nd Figures 7 and 8 show two di fferent noulds which O - may-

be used produce the Jd @ad screw of the present invention. A known |ead
screw is shown fragnentarily at 1 in Figures 1 and 2. It has on its outer
peri pheral surface a helical groove 2 which is rectangular in cross- I
section, as shown in Figure 2. The outer edges 3 of the groove 2,

t heref ore, makeigesi amed 40 abetdrossetigesonhlanikushshdvahgom of t he groove 2
partly invisible, as indicated at 5 in Figure 1, when the screw 1 is, for
exanpl e, | seregdl aathen diffexendlly \shaped grodves pfivieadbsmepsracconding ar e
usual Iy 20 -.cal | ed undercuts, and have hitherto nmade it inpossible to
moul d t he S@rtd® Bresepiniprverticrs material. There has therefore been no
alternative but to nake the groove. 2 by cutting. The cutting of a helical
groove, homeve?,i?‘gﬁu?rjésaafq?F‘ﬁrF]}eé’%‘i-‘?“GX Yeehef qudeathd takes a lot of tine,

and 25 results, therefore, in an exgensive | ead screw.
5 screw embodying the present invention;

Figure 6 is a cross-sectional view showing the shape of

still another groove of a lead screw according to the

<

. _ o i
present invention, and ) 4

Figures 7. and 8 show two different moulds which
10 may be used to produce the lead screw of the present'
invention. -
A known lead screw is shown fragmentarily at
1 in Figures 1 and 2. It has on its outer peripheral
surfece a helical groove 2 whieh is rectangular in cross-
15 section, as shown in Figure 2. The outer edges 3 of the.

groove 2; therefore, make the inner or bottom edges 4 and

the bottom of the groove 2 partly invisible, as indicated v

at 5 in Figﬁre 1, ‘when the screw 1l is, for example, iooked
at in front elevatien. The invisible 'portione 5 are ueually
20 called undercqts,' and have hitherto made it impossible to
mould the screw 1 from plastics material. .There. has :
ﬁhefefore been ho alternative but to niake .the_ grodve. 2 by A
cutting. 'I‘he cutt:.ng of a helical groove, hewever,requiree
a high level of technique and.t.akes“a .lot:ef tin;e, and

25 - results, therefore, in an expensive lead screw.

[ N



- 5 - Referring again to Figure 1 of the drawings, if the lead screw 1 has
a particular angle [err] of rotation, the lead x of the groove 2 is
expressed as follows: x = [err] 5 where P stands for the pitch of
the groove 2. When the lead screw 1 is |looked at in front elevation, the
cto-ordinate of .the outer edge 3 of the groove 2 is expressed as follgW
= [err] 10 = Rcos [err] and the y co-ordinate of |
inner edge 4 is expressed as follows: y =r [err] 360 x '
(3) == Cos 15 where R and r starmd~for the radius of the |ead screw 1
betweew’i t sl ongi tudinal axis and outer peripheral surface and between its
1ongitudinal axis and the bottom of the groove 2, respectively. 20

If Xa and Xb represent the x-co-ordinates of the outer and i nner edges 3

and 4, respectively, ager-ReiPlbainets Irihoa;t Be érbgn 'atguﬁ'éla'- axis of the
“'screw 1, the differend% getﬁge%axa andg§g ( Xa- Xb ?% ic%lbéfthe anount of

a]p uEdercut - the 1é4H sbh&y W ¥Ha OfaritheuiaRVisdibl £ J20kséRia® the bottom
~.of the -

the lead x of the groove 2 is expressed as follows:

or

_P . . l.-
x- 58 @

5 where P stands for the pitch of the groove 2.

'

P

When the lead screw 1 is looked at in front elevation,

‘ the y co-ordinate of the outer edge 3 of the groove 2 is
expressed as follows:
. Yy = Rcosg
10 ~
= R cos .36._0. B . . (2)
P
and the y co=ordinate of its inner edge-4 is expressed as follows:
y = r cosB
=<y gos ig—o- X . . (3)
_ 15
\ . . . _ _
N where R and r stand for the radius of the lead screw 1
between itslongitudinal axis and outer peripheral surface
¥ and between its longitudinal axis and the bottom of the
groove 2, respéctively;
20

:'If Xa and Xb represent the x-co-ordinates of the
outer and inner edges 3 and 4,respectively, at a height ¥,
from the longitudihal axis of the screw 1, the difference between

Xa and Xb (Xa-Xb) indicates the amount of an undercut



groove 2) at y If [err and [err represent the angles of rotation-of the .
outer and inner edges 3 and 4, respectively, fromthe y-axis about the
+-ongi paei nal axis of the lead 5 screw 1, the anmount of Xa-Xb is
exprgssad) by the followi ng equation: Xa-Xb = [err] . ' (4)

’ : [err] are expressed as follows: a= cosl [err] 10 .

(5 R and [err] =[err] r =[err] 15 (6) =
‘equations (5) arfl=(6) are subsgituted into equation (4), the

'[err

followi ng equation is obtained: Xa-Xb =P (COS [err] - [err] (1)
360 R 20 In view of the relationship represented by equation-\#),
a |l ead screw 6 enbadying this i npvention has a heljcal groove on its outer
peripheral ¥ Fﬁ%é’lﬁ}"ﬁé’% the %ﬁﬁp&? PP”HP’FP&UVE Bottppe %ﬂtﬁ‘ﬁve 7 has a
narrowed bottom and s ant| I Eac ant i 129 S% dewal | narrows
towards the BSPYOR 28F Y1 Teprddlol Mgl 3

rotation of the outer and inner edges 3 and 4, respectively,

from the y-axis about the longitudinal axis of the lead

5 screw 1, the amount of Xa-Xb is expressed by the following
equation:
ga-gb = Z—(Ba - E) @
A8 360 : ' ;
Ba and fb are expressed as follows: o . N \)
Ba = cos_l' ﬁ
10 R
-1 r sin _6__
= cos 2 (5)
and Bb=cos ! ¥1
r
- =1 r sin ki
= ¢cos 2
15 £ |
= cos-l sin ._e_- - (6)

If equations (5) and (6) are subsg:.tuted into equation 4),

the :Eollow:.ng equation is obtained-
_ -1 - -1 _. 0). (7)
Xa-Xb . P (cos™~ r sin 9 COS ~ sin > :

) 360 R
20 . . . . i
In view of the relationship represented by equation (7),
a lead screw 6 embodying this invén_tion has a helical groove

on its outer peripheral surface which is shown at 7. in

25

~ Figure 3..

sidewalls.

The groove 7 has a narrowed bottom and slanting

Each slanting sidewall narrows towards the bottom



. of .the groove 7 by an anpunt which is indicated at L. Thus L I's hal f of
the difference in wi dth between the top and bottom of the groove 7, th
sai d bottom being smalter in width than the said top. The anount of L

I S expressed as-follows: [err] . (8) z

~~~~~~ e~~~ > P6 (COs- 2 [err] 8 where [err] stands fo
angl g -of division between a plurality of |ongitudinally extending sections
11, 11a 10 of a split modld 12, 12a (Figures 7 and 8) which is used

for preducing the lead screw 6. Thus [err] is the angl e between those side
wal | s X3 of each section which are di sposed al ongsi de correspondi ng side
wal | s of adjacent sectlons If the values of L, P, R r and e are 15

selected so as to s hOog, gﬁ)amoggt%ggﬁq_gt imdchatdag. but the lead

.screw can be noul de frontp astics materi al I'n Figure 3, there is shown a

carriage or other pahhspt Qi Kia¢ &!tdﬁeadméﬁéﬂc_@'eﬂ-b%d@n sogaeadend) the groove

-7 for novenent to the right or left, as seen in the 20. drawi ng, upon
rotation of the | eadopCiraVbbitobN6f @haOyove 5 Hhelsaidbbytadvsiraped that the
~carriage or screw nenber 8 will not be subjected to any substanti al
.vertical conponent cimadldrofisewidth uhan tHecsaidtep. prrleé amatyite of It the

- sidewal I s of the groove 7 25

o 5 is expressed as follows:

o _P_ (COS-I x sin—g- _ cos"i sin 8) (8)
360 B E— 2

£
v

(3]

where € stands for tbe angle of division between a

pluralit;f of longitudinally extending sections 11, 1la
10 of a split mould 12, 12a (Figures 7 and 8) which is used
for producing the lead screw 6. Thus 0 is the angle
between those side walls 13 of _each se;:tion which are
disposed alongside corresponding side walls of adjacent
sections. If the values of_L, P, R, r and 0 are
15 selected so as to satisfy equation (8), no undercut is
formed, but: the lead screw can be moulded from plastics
\/ : material._ In Figt:tre 3, there is shown a carrti.age or
‘other part provided with.a screw member 8 engaged in the

groove 7 for movement to the right or left, as seen in the

.‘:‘

20 drawing, upon rotation of the lead screw 6.

The groove 7 .is preferably so shaped that the
carriage or screw member 8 will not be subjected to any
substantial vertical component of a force. It is,

therefore, ' preferable that the sidewalls of the groove 7
25 L -



" sect

-8 - have a small angle of inclination. The angle of inclination of the
S|demalls can be reduced by increasing the nunber of sections of the nould
~whi ch¥§ used, or by making the pitch P of the groove 7.shorter. The'5
‘latte thod is preferable, since a nould conprising a | arge nunber of

; I's conplicated in construction. A lead screwis also known Having
" anot groove for the return of a carriage in addition to the groove for
its advance. The groove_gQI the return of the carriage 10 has a
greater pitch in order to increase the speed of its return. In a |ead screw
of this type, it is necessary that the groove for the return of the -
carriage satisfy the relationship expressed by equation (8). If the groove
for the return of the carriage has, . for exanple, a pitch of 25.4

mrev., WRhE of %%lle%ﬁcgg%gﬁggig%agﬁ é@ £©f 15 mMm the groove has

an angle a of I natton 75 in a Figure 4A if a
moul d havi ﬂﬂcﬁl‘:\hh&ﬁ/\/@fsﬁfé b OMal 85 UsRthe kaeADBY dnbAMisigyt hree sections is

used, the groove 20 has.an angle [err] of inclination of [err], as
shown at 7khé mulbgtilf ddbtibhs dfetiubeldaridiows wReal icns, the groove has an
angle a of inclination of 25.90, as shown at ¢ 7c in Figure 4C. If the

" nmoul d has by xmakdnd i thespiticheP grfothe ghasveall ﬂ-mgi:er.[ ehé| of i nclination of
[err], as shown at 7d .
5 latter method is preferable, since a mould comprising a
large number ef sections is complicated in construction.
A lead screw is also known i:aving another eroeve
for the return of a carriage in addition to the groove
for its advance. The groove for the return .of.'the carriage
10 - has a greater pitch in order to increase the speed of its
return. In a lead ecrew of this type, it is necessary that
the groove for the return of the carriage satiefy the
relationship expressed by equation (8). |
If the g*reove for the return of the carfiege has,
15 ~ for example, a pitch of 25.4 mm/rev., while the lead
screw has a diameter (2R) of 15 mm, the groove has an
ar;gle @, of inclination of 56.5° as shown at 7a in ' : W/
Figure 4a, if -al'mould having only two sections is used..
If a mould having three sections is .-used,' the grooﬁe )
.20 has an angle a.b of inclination of 35.9°, as shown at )
| ' in Figure 4B. If the moulci has four 'see_i:ions, the groove
has an angle o, of inclination of 25.9°, as shown at
- 7¢ in Figure 4C. If the mould has six sections, the 'greove
has an angle a.d_of inclination of 16.7°, as shoWn at 74

25 ' in Figure 4D. _ ~



25 . " in Figure 4D - 9 - Asplit nould adapted for the production_of
a'l‘ead screw having both of the grooves for the advance and return of
carriage.is preferably.conposed of a plurality of sections which are
i dentically shaped except for the 5 " opposite ends of the groovess—

t hat tHe mould nay be sinplified in construction as far as possible. This
requi-rement can be net by selecting appropriately the pitches of t-he two
grooves and enploying as |inesg tor the separation of the nould sections
fromeach other a plurality of straight lines 10 passi ng

1 ongi fudi nal |y through the intersections of the two grooves. This
arrangenent provides a split nould of sinple construction conprising a
“plurality of sections Ahsrdhtamcaldcsiaptedifor ithgr podectiont ofira. 1dad ead screw
satisfying these requirenents is shown at 15 9 in Figure 5. The |ead
screw 9 has a firstcrgroaMdng rothhef &he myeeves for dheradvgaced apdshown in
Figure 3 at 8) and a second groove for its return. The second groove has a
~ pitch which is thrEERffsagrarziage diRrefearrhiy carrased rE anpnlgﬂfa%dmove. The
intersections of t t wo, groqves 20 coi.ncide with four straight |ines
_extendi ng | ongi tua‘f%ﬁ??%ﬁ ‘?’P‘?‘@gsﬁeeﬁ??téﬁﬂugpﬁlﬂﬁda PPt (P8 ¥he "anot her

by 900 aroupd the rew 9. Thi nabl es the u of.a mould ¢ risi f pur
sgctions. | ? the s %gg#egreg%—%é&hg%e gr?)clmtegh of E% FWP@%.@Y\?\ﬁlsﬁﬁgi‘F‘gad

_ScreVV|an a in construction as far as possible. This requirement can be
:{_% met by selecting appropriately the pitches of the two
v _ _
\_ "grooves and employing as lines for the separation of the

mould sections from eaqh other a plurality of straight lines
10 paséing lohéitudinally_through the intersections of the

two grooves. This arrangemenf providés a split mould of

simple construction coﬁprising a plurality of seétions

which are identicgl in groove contour.

A leéd screw satisfying these requirements is shown at

15 .9 ig Figure 5. The lead screw 9 has a first groove for

the advancé of a carriage (as shown in Figure 3 at 8) and

a second groove for its retuin. The second groove has a
g . pitch ﬁhich is three times greater thah the pitch of tﬁe

first groove. The intersections of the two grooves

o

20 coincide with four straight 1iges ektending longitudinally
pf the screw 9 aﬁd_spaéed apart from énq another by 90°
around the screw 9. This enableé the use_bf a mould

] compr;sing four sections. if the second Qroove_has a
. pitch of.25.4 mﬁ/rev., while thg lead sérew ﬁ;s a

25 diameter (2R) of 15mm, and if the four mould sections

L



B produced by neans of a split nmould 12 having four

25 di aneter (2R) of 15mm and if the four nould sections - 10 - .
~an angle e of division of 4 the groove is of the shape shown at 7c

e 4C and its sidewalls have an angle [err] of inclination of [err].

ape does not subject the-carriage 8 to any substanti-al vertical 5

nt- of a force. -As shown in Figure 7, the |ead screw 6 may be’

| ongi tudi nal |l y extendi ng

metal nould sectiopsigll. In this case, parting lines a, b, ¢, d will be
formed on the outer periphery 10 of the lead screw 6 at positiORg
defined by the side walls 13 of the nould sections 11. If the nould 12«5

used to produce the |lead screw shown in Figure 5,

the intersections of the

first and %acond gné?fwﬁsota RE a% dpft Reu fog{1 p03|t|ons e, f, g, hindicated

15 in |gure en t scEeM/ TIVvrewed fromthe side, each of
these interge fltqlgs of shdim ;\.hl Xlﬂ,g ﬁ@déﬁﬁl i,tg €ackd i brough the noul d
12. It wl e note that each of t e si de extends along a line

di sposed mrﬂ‘é@Yarp%%fee& 0 iAch1ageldn 6AdS2bO] | RRSs Jsﬁa Jhus in the case: of

20 t he noul d

of Figure 7, each of the |ntersect|ons e, f,. g, his

di sposed, mdauem&ebweatmaeaﬂﬁgacu 86 ey SaisthRgiali vatisal b, C, d. In t he
case of the four part split mould 12a shown in Figure 8, the parting line a

is Hi sposed:oapoxtelne of a force.

As shown in Figure 7, the lead screw 6 may be

produced by means of a split mould 12 havihg four' 'J.ongitudinally

extending metal mould sections 11. .In this case, parting

lines a, g‘, €, 8 will be formed on the outer periphery

10 of the lead screw 6 at positions defined by the side ﬁalls

13 of the mould sections 11.

If the mould 12 is used to produce the lead screw

shown in Figure 5, the intersections of the first and

second grooves appear' at the four positions e, | £, 9. h indicated

15 ~ in Figure 7 when the lead screw 6 is viewed from the side,

each of these intersections e, £, g, h lying on a radial

line 14 through the mould 12. It will be noted that each

of the side walls 13 extends along a line disposed midway

between two adjacent radial lines 14. Thus in the caée 6f

20 the mould 12 of Figure 7, each of the intersections

parting lines a, 'g, c, 4.

e, £, g, h is disposed midway between a pair of adjacent

In the case of the four part split mould 12a shown

in Figure 8, the parting line a is disposed at the

25 intersection e, the parting line b is disposed at the .

-



25, . intersection e, the parting line b is disposed at the

i nt‘ersection f, the parting line c is disposed at the intersection g, an
the parting line d is disposed at the intersection h. Thus in this cas
each of the side walls 13 extends through the respective intersection
the 57~ ° first and second grooves. Although the invention has been
descri-bed with reference to a preferred enbodi nent thereof,-it is possible
'to obtain a variety of nodificatixans by enploying a ‘mould conprising a
-dlffeLgnt nunber of sections or formng 10 a differently pitched
‘groovéd-f they satisfy the requirenments of equation (8). In a |ead screw
havi ng a neans, other than a groove, for the return of a carriage, its

“groove for the adv&ﬁ&%rst?f:ti-‘ﬁ’e_caﬁ*’rel wrtinglise esls Aesposqdiatedat s of

‘equation (8). 15 A differently shaped groove is shown at [err] in
Figure 6, It has aﬁ“ﬁ?‘?ﬁ?ﬁfé‘f’yﬁs rﬁﬁeﬁh?)é??mg hiRg 35%5 5&5‘?‘?%4 atfkea |
carriage 10 has a ection C substant tary to

the groove 6'c. Q‘PEJ’ g t%’ !Ltlgfb §aﬁ%lﬁaﬁ rr@ ﬁes 20

di spl aced by [err] 1g L{:henﬁ etth_tgn R-.Héi' eg%?cakt re;sect fsgﬁeew fromthe

Jines passing through ersectrons
5 first and second grooves.

Although the invention has been described with
reference to a preferred embodiment thereof, it is possible
to obtain a variety of modifications by employing a mould
comprising a different number of sections or forming

10 a differently pitched groove if they satisfy the requirements
of equation (8). In a lead screw havihg a means, other than
a groove, for the return of a 'carriage, iﬁs groove for the
advance of ' i:he carriage atisfies.t.he Jrequiremen_ts of
equation (8). . o

15 | A differently shaped groove is shown at 6'c in
Figure 6. It has an arcuately shaped .Jbottom in cross

oL : section, and a carriage 10 has .a i:rojectioh 10a which is

: substantially complementary to t.he groove 6"c. |

It is also possible to use a mould split along lines

Y

20 displaced by 45° about the longitudmal axis of the
lead screw from the 1ines passing through the intersections

of the grooves .



-12- CLAIMS 1. A met hod of making a | ead screw conprising noul ding‘the.

| ead screm/fron1plast|cs material by the use of a split nould having a

pl ur of longitudinally extending sections, the nould being such that
sai d screwis forned on its 5 out er perlpheral surf-ace wi'th a
"hel i % groove satisfying the follgowi ng relationship: P “lerr] L
>S[err [err] sin )'4§60 [err] where P is the

pitch of the said groove; Ris the radius of the said |lead screw, 10 r is
the radius of the said | ead screw between its |ongitudinal axis and the

‘bottom of said groove; e is the%gggée between the side walls of said \&
sections; and L is half of the rence in wdth between the top 15 and

bottom of said groove, said bottom being snmal'ler in width than said top.. 2.

A method as clained in claim1l in which the lead screwis also forned with

a second greove fPmethes betaHKIngfa Aeadisckaf RoBBGRIRE nouldlirgai d | ead screw,
the first-nmentioned 20 groove bei ng adapted for the advance of said

carri age. 3the lead\ steéw ionplaktidsedateriel diynmtRe iusewdd @hsplditd second groove

has a pitch which is three times greater than the
mould having a plurality of longitudinally extending sections,

the mould being such that said lead screw is formed on its
5 . outer peripheral surface with a helical groove satisfying

the following relationship:

P -1 r sin-g ;1 : ) E
L > (COS ~ _ 2 =-C0s  sino ) D,

= 360 R

~where P is the pitch of the said gioovea

o .R is the radius of the said 1ead screw;
10

r is the radius of the said lead screw between its
longitudlnal axis and the bottom of said groove;
0 is the angle between the side walls of said sect1ons;
L is halflof the difference.iﬁ width between the top
' | and Soetom of said groove,.said botton being emailer
..in width then eaid topQ |  ' | 'i,/
2. Amethod as claimed in claim 1 in which the lead
screw is Aisb fbrmedlwith a second:grooﬁe-foi.the return
of a carflage engaged with said lead serew, the flrst-mentloned
2 ':greove being adapted for the advance of said carrlege.
3. A method as claimed in claim 2 in which said second.
groove.has a pitch which is three times greater than the_
pitch of said first-mentioned groove.
25.
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pitch of said first-nmentioned groove. 25 -13- 4. A nethod as cl ai nmed
in.claim2 or 3 in which the nould which is used for producing the |ead—
screw-has a plurality of sections whose side walls extend through the , ;N
intersections of said first-nentioned and second grooves. 5 5. {E%&j
method as clainmed in claim2 or 3 in whi_ Gh_the nmould which is used for
producing the | ead screw has a pIurallty of sections each of whose side

wal | s extends m dway between adjacent radial |ines extendlng t hrough t he
inter~zsections of said first and second grooves. A nmethod as
clai médsin clai m4- or 5Amsthed @p Firdmeddpdcipde ?(ﬁfr:"s‘é’cﬂ"cﬁk %. A

~.method as cl ai med di I h
has ‘an ar ouat el y THRIgCSH, £5 P ToroRouEins Bhe tad scgew SRE"s Shubp YO °
maki ng a tiall f. b

mking 2 tead scrg S“Pfoasﬂ»éﬂo:s&%lna%aﬁ@ﬁn LASOLS 5] SOtk ] o onoe

when made by the gpilod AlARe-PIGRAILLD seécmangm%qes.

5 5. A method as claimed in claim 2 or 3 in which the
mould which is used for producing the lead screw has a
plurality of sections each of whose side walls extends midway

. between adjacent radial lines extending through the inter-
sections lof said first and sécond grooves.
10. 6. - A method as claimed in claim 4 or 5 in which the
- mould has four sections;
7. A method as claimed in any preceding claim in which
th_e or each said groove has an arcuately shaped.bottom in
lcross section.
15 8. A method of making a lead screw substanﬁially as
| hereinbefore described with reference to any of Figures
3-8 of the accompanyiné drawings.
_ 9. A lead screw when made by the method of any preceding
N claim.
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