-1- 5 . ROLL THREADI NG APPARATUS FOR THREADI NG END BLANK FOR

METAL DRUM’CONTAI NER 10 The present invention rel at g0 & 2eh<
t hr.eadi ng apparatus for threading a tubular flange around an aperture
defined in an end blank for use on a neflal drum container. 15

Heretofore, it has been customary in the nmetal drum container industries to

thread a g ubul ar fl anggor‘pgirﬁﬁgﬁmgggﬁ&fﬁgrp@ e Ny for ‘use on a

nmet al drum cont ai ner, a plug, and
then attaching the threaggg BLARGEFOR MPEAEPRUIM aUNTAARER ROl | threading
has been used to thread suUCh tupbUrar franges. Recently, 1t has been
proposed to produce an end blank with integral tubular flanges. However,

t hreadi ng tubul ar flanges that are integral with end bl anks by way of 25
r.ol I threading cannot be performed by conventional roll threadi ng apparatus
because the end bl ank, which is relatively heavy, has to be rotated
together with the tubular flange. Accordingly, it is necessary to thread
tubul ar flanges integral with end bl anks by way of tapping. 30 When a
tubul ar 1bl ange i s tappThe proasenyt inventiboohaeilesesstpeagrdldf the flange is

| ower ed, and chi ps need to be -2- 5 renoved. The present invention,
therefore, stikkeading apparatus for threading a t@bular flange around

-~

an aperture defined in an end blank for use on a metal drum

container.

15 Heretofore, it has been customary in the metal
drum container industries.to thread a tubular flange, which
is separate from an end blank for use on a metal drum
container, to form internal threads_for engaging a plug,
and then attaching the threaded flange to the end blank.

20 Roll threading has been used to thread such tubular
flanges. |

Recently, it has been propbsed to pfoduce an end
blank with integral tubular flanges. However, threading
St tubular flanges that are integral with end blanks by way of

25 roll threading cannot be perfp:med by conventional roll
threading apparatus because the end blank, which is
relatively heavy, has to be ro;ated together with the
tubular flange. Accordingly, it is necessary to thread
tubular flanges integral with end blanks by way of tapping.

30 When a tubular flange is tapped, however, the mechanicai

strength of the flange is lowered, and chips_need to be



provide a roll threading apparatus which is of sinplied structure conpared
with the known structures. 10 There is provided in accordance wth the v
present invention a roll threading apparatus for threading an end bl ank for
use on a netal drumcontainer, conprising a turntable for supporting an 15
end bl ank having a tubul ar flange inf%gral therewith, the turntable being
rot at abl e about an axis of the tubular flange, an annul ar threading rol

die rotatabmevedth the turntable for receiving therein the flange of the

end blank with a full outer circunferential surface of the tubular 20

fl ange being hel d against the annular threading roll die, the annul ar “.
threading roll die having a first threadin surgace on full inner -
ci rcunf erence t her 8¢ fRICI& e dAVIFR H4RN « LPglﬁ’%ﬁ I @ngese s'}rﬂeadi ng roll

di sposed for insertion into the tuhular flange of the end flange supported
on the 25  turntabl e PFRYHIR & odilatiPseadiing aPRRratys, which dsfef sirplied

surface of the tubular flapge, th th#eadin roll being rotatable and
novabl e t 8HAPAELRE ?ﬂﬂ%?r%ggﬁhEQéﬁgﬁt %?w%ugfﬁﬂﬁtBFthe tubul ar flange, the
threﬁﬂéng roll having a second threading surface on a full 30 i nner

circ erence thereof which is conplenentary to the first threading

surface, rotating mpaRsel 96 LebBLA t he -3- 5 threading roll die
t hrough the turntable aﬁd thg %h?eg ing roll in synchronismwth each other

in the sagp gbt8f84RBe with the present invention a roll threading

apparatus for threading an end blank for use on a metal
drum container, comprising a turntable for supporting an o’

15 end blank having a tubular flange integral therewith, the
turntable being rotatable about an axis of the tubular
flange, an annular threading roll die rotatable with the
turntable for receiving therein the flange of the end blank
with a full outer circumferential surface of the tubular

20 flange being held against the annular threading roll die,
the annular threading roll die having a first threading
surface on a full inner circumference thereof for threading
the tubular flange, a threading roll disposed for insertion
into the tubular flange of the end flange supported on the

25 turntable in spaced relationship to an inner
circumferential surface of the tubular flange, the
threading roll being rotatable and movable toward the inner
circumferential surface of the tubular flange, the
threading roll having a second threading surface on a full

30 inner circumference thereof which is complementary to the

first threading surface, rotating means for rotating the



and pressing neans for noving the threading roll toward the threading roll
die to press the threading roll against the inner circunferential surface.
of the tubular flange while 10 the threading roll die and the threading
roll are being rotated by the rotatigg}neans, t he arrangenent bei ng such
that while the first and second t hreath™mg surfaces are being rotated, the
first d second threading surfaces are gressed agai nst the tubul'ar flange
to thread t kbreagdngr re3l die| ghgeugh iy ah“%%ﬁmgmd itheyddhy with
the .invention, tq thread the tubular flange of fhe end blank, the end bl ank
S Rt pl £033 37 PHBCREPRLSI BLhRt SATRCOTRI T TIPS RSEAATY ¢ he

threading roll, die. The full outer circunferential . surfa f the tubul ar
flange is 2804 PﬁsPalaaaWﬁéPstﬁ%rf??%%“?h?%%d?ﬁiﬁ%ﬁﬁﬁ%uﬁéﬁ}(ﬁ?ﬂ?ﬁ?nﬁ ¥di ng
-roll die, and the.inpneL,ei r L al r t,u r e faces
" the threadigngSﬁﬁ98Tgé%? §§§n§§r§?%%€et?§ ééﬁéﬁéﬁf%Jﬁ%%%f%gﬁaﬂ{ii|ng roll
die, and th eagip, L 221 Ob@EFlot ofXhe SWIPIHONIRGIGHANE N by
t he rotatingnhggng?kggg?gg%?gﬁé t he tﬁ?eading ?o I is anedS%oward t he
i nner (g rcughgr eRrbabiny’ foce @iethfdtthel eirdd P A IDTASS Bdihgsecond
threadi ng surface againSt the first threading surface through the tubul ar
flange, whi gbthtedOby thentvtabifgbaéass) the d:iraigemuhts dwdmdy tducmdi ng
surfaces. Upon rotation of the threading roll and the threading roll -4-
5 di e, thhatubhide thanfitrsts andssecord ttuntadirgssurfisnes aye

being rotated, the first and second threading surfaces are

pressed against the tubular flange to thread the tubular
15 flange. In an embodiment in accordance with the
invention, to thread the tubular flange of the end blank,

the end blank is first placed on the turntable with the
tubular flange inserted in the threading roll die. The
full outer circumferential surface of the tubular flange is

20 held against the first threading surface of the threading
roll die, and the inner circumferential surface of the
tubular flange faces the threading roll.

Then, the turntable is rotated with the
threading roll die, and the threading roll is rotated in

25 synchronism therewith by the rotating means.

Thereafter, the threading roll is moved toward
the inner circumferential surface of the tubular flange to
press the second threading surface against the first
threading surface through the tubular flange, which is

30 sandﬁiched between the first and second threading surfaces.

Upon rotation of the threading roll and the threading roll



positions between the first and second threading surfaces, and threaded
t hereby. Since the end blank is securely supported on the turntable for ',
t hreadi ng the tubul ar flange, the tubular 10 fl ange can be threaded
hi ghly accurately. Since the tubular flange is threaded by roll threading,
t he mechani cal strength of the threaded®t ubul ar flange I s higher than mould
urthernore i s, not ecessaa¥
9 | ange

Femve Lh.“’(;;rs g Bhe 16°mRTag ,F EoBTh of 8 BESHERD st Y, JBE ;
a hol f3&"2th%tfgi&ﬁ%"’%%@?ﬁgﬁaﬁﬁ%E%ﬁ@ B e g e agfenai mg
paral | el tOahﬁegﬂ9ééﬁ$ﬁzghereﬁ?aft a drive notor for rotating the drive

shaft, a first drive gear nountéed on the drive shaft for rotating the first

driven gear, a secondsdpiuetfe2enBOBIbRR 98 5OCuFElyCsabEbired rPt &bl e
shaft extending parallel to the drive shaft and inserted throug e hol | ow

shaft, the tatatable £6r theéadindethd twsli Bl V£ YENGE) @he ft%bml:a&adl ng roll

bei ng nounted on the rotatable shaft, and a second driven gear nounted on
t he rQoat ablfgangeaf tannde r oh péadéd bygniyaannnr&temy\uaaxﬁﬁé &het he sane
speed in the sane direction as the first driven gear. 30 The
pressi ng ne&pbutay tbmestsathmngemgrolsh@maadiglq,he:heot at abl e shaft

with the second driven gear 5 in mesh with the second drive gear, the
swi ng nenbefegbapical strength of the threaded tubular flange is

higher than would be if it were threaded by tapping.
Furthermore, it is not necessary to remove chips which

15 would otherwise be produced if the tubular flange were
tapped.

The rotating means may comprise a first driven gear
mounted on a hollow shaft on which the turntable is
mounted, a drive shaft extending parallel to the hollow

20 shaft, a drive motor for rotating the drive shaft, a first
drive gear mounted on the drive shaft for rotating the
first driven gear, a second drive gear mounted on the drive
shaft, a rotatable shaft extending parallel to the drive
shaft and inserted through the hollow shaft, the rotatable

25 shaft being radially movable, the threading roll being
mounted on the rotatable shaft, and a second driven gear
mounted on the rotatable shaft and rotatable by the second
drive gear at the same speed in the same direction as the
first driven gear.

30 The pressing means may ccrprise a swing member

supporting the rotatable shaft with the second driven gear



swi ngabl e about an axis of the drive shaft, and sw ngi ng neans for sw nging
the swing nenber into a position in which the threading roll presses the
tubul ar flange against the threading roll die. 10 The

rotatabl e shaft' nmay have an end supporting the threading roll and an
opposite end supported on an i nt er medi ae portion of the swi ng nenber, the

d i bej ted t h it d of th t at abl
Shart. The sBeMFRATUn e S esandy Hieve PRafeshnt Hipnerauber REd
drive, t f bei ted th by, T ] t ed
end ot he diviB AR Ebdle e U Er, 1H8,34h0d SRERET SR SPLIRHEE D 0N
of th i _g@_{r{ t o Sf h fg f] i '
gurfagesm‘ nt e %oa{j%%r{gomhtreo%ﬁggehgg‘ég elflntg:?ng?ﬁ?% é}{ea elj,ngand t he

second threagh fich St AqfreHdie ro1nepdbagdesOthe "BHbREa BXE B4 Ia/%émsqaded-
For a better understanding of the present invention and to show how t he

sane nmay be @ rirebddiing e_-fJ]_qctdi.er,eferenpe w Il now be nade, by way of

exanpl e, 25 to the acconpanying drawings, in which:- FIG 1 is a
vertical cross-secti @halrotatablef shaftordy hhve #ii And supperding thecording to
t he present 30 invention; FIG 2 is a plan view of the roll threading

-6- 5 appehzading il ln@ndemeppesite ehdchuppovpedadmsanand FIG 3 is
an enl arged fragnentary perspective
intermediate portion of the swing member, the second driven
gear being mounted on the opposite end of the rotatable
shaft, the second driven gear being held in mesh with the
15 second drive gear for being rotated thereby.
The swing member may be mounted on an end of the drive
shaft, the swinging means being coupled to an end of
the swing member remote from the end thereof.
The first threading surface of the threading

20 roll die may be internallythreaded, and the second threading

surface of the threading roll may be externally threaded.
For a better understanding of the present
“invention and to show how the same may be carried into
“\...«'

effect, reference will now be made, by .way of example,

25 to the accompanying drawings, in which:-

FIG. 1 is a vertical cross—sectional view of a
ro]_.l threading apparatus according to the present
30 invention;

FIG. 2 is a plan view of the roll threading



vi ew showi ng the manner a tubular flange on an end blank is threaded by the
roll threadi ng apparatus. 10 As shown in FIG 1, a rol
t hreadi ng apparatus A generally conprises a turntable 1 for supporting an
end blank w for a netal drum container, an annular threading roll die.2
mounted on the turntable 1, a threadtérg roll 3 disposed in the annul ar
threading roll die 2 in spaced 15 relationshig thereto, a raqtating

h

mecha®i sm 2PPaFat Bt at VNG the ManheF Anambiche ithPREIPLESF 0RPA3 | 1

h [ ith th d ' hani 5 f \ [ th
Threading rol 3 towbFa-ast he clieth [HEsa hASRan Y IR EARRSEAVS hr cadTng
roll die 2'%@9 show%?%r%ﬁli%inﬂr §l€43ﬁagkff&ang%g%9eéﬁ Egdtg?a§Fagg of a

. v
di sk, has Its circu edge rotatabl y“su on support rollers 8

mount ed oncp-Ei4sh [#Hgt éga L ICRpobaratgrorted on colums 6. The
turntabl e i ﬁas ceﬁ%ra aﬁr outef%ﬁ%#mgfaﬁf gupports | a for supporting the
end bl ank w 25 upsi de down with the reverse side thereof facing
upwardly. The outer end bl ank support la, which is positioned in a radially

outgp position on thastyghsimbie Hic has, a frotiing itidaddnfolappiraguisnaerted in
an opening x defined in the end blank w for thereby securing the end bl ank
w W th resgenérally coniprides tairturatiable. 1Terasuppaktihgeadi eqdroll die 2
i's mounted on -7- the central end blank support la that is |ocated at
t he cent erbbank e far ra aEtall dritheontihdnemd Bhaaknwlags threading
roll die 2 mounted on the turntable 1, a threading roll 3
disposed in the annular threading roll die 2 in spaced ~
15 relationship thereto, a rotating mechanism 4 for rotating
the turntable 1 and the threading roll 3 in synchronism
with each other, and a pressing mechanism 5 for pressing
the threading roll 3 toward a threaded inner surface of the
annular threading roll die 2.
20 The turntable 1, which is in the shape of a
disk, has its circumferential edge rotatably supported on
support rollers B mounted on a first support member 7 which
is supported on columns 6. The turntable 1 has central and
outer end blank supports la for supporting the end blank w
25 upside down with the reverse side thereof facing upwardly.
The outer end blank support la, which is positioned in a
radially outer position on the turntable 1, has a fixing
pin 9 for being inserted in an opening x defined in the end
blank w for thereby securing the end blank w with respect

30 to the turntable 1.

The annular threading roll die 2 is mounted on



supported on the central end blank support |la, a tubular flange y of the
end blank wis inserted in the annular threading roll die 2. The annul ar
threading roll di.e 2 has 10 a first inner threading surface 10 on its
full inner circunference which is internally threaded for threading the
tubular flange y. Directly above the annul ar t hr eadi ng roll die 2, there is

di sposed a rotatable holder 11 which is |owered b lifti and | owering
mechani sm ( rtdie Seakpalisend bigsk eHEPeRE BRakRaty %a)p‘? 'e# tH® t ur nt abl e

1, far pressing the end bl ank w against_the annular threading roll die 2 to
supp6rt t he A &ﬁ(%eséé’lff‘éla?? nlthewg‘ﬁf’nggf)l%mi.b ekr"tSt i ng nmechani sm

¥ will be described 20 bel qw. he_r0 L D9 i 4 |1
ro]t at abl eh_sl%’fﬁp eéﬁtoéh&ihﬁgc Wﬁ;r §P§/‘ #’?%lr‘nﬂt ﬁ@gﬁtgﬁ & tig{|§Dn"?ﬂ'cét}ac@)1xi ng
relationshi gt eto. T hal | ;0 f i a on th
first suppo&tlaggﬁné}r)of’ E?/‘eb%glﬁ ‘%29%3& %égl hﬁrﬁépﬁﬁlgwy%?ya%%%upportg

thereon a 23preddimy rd11venedear fhehghdulérmerbeddiny ardly didlrd agear
16 that i.s nounted on the upper end of a rotatable drive shaft 17 extending

paral{el tod ha il lioNerhahireddingheudfave s0adh iifs etirndimgexiownvardly
through the first support nenber 7, and is rotatably supported on the first

30 suppordi rikTRireqdey whilehaisngnt8rnalbe threadedafdr threadiongl ed at
its lower end to a drive nmotor 20 through a -8- joint 19. The drive
mot or 20 i s thexathbulaxr fflamge2¥.t oDdrectly above the annular threading
roll die 2, there is disposed a rotatable holder 11 which
is lowered by a lifting and lowering mechanism (not shown)

15 when the end blank w is placed on the turntable 1, for
pressing the end blank w against the annular threading roll
die 2 to support the end blank w securely on the turntable
1.

The rotating mechanism 4 will be described

20 below. The rotating mechanism 4 has a hollow rotatable
shaft 12 extending downwardly from the turntable 1 in
coaxial relationship thereto. The hollow shaft 12 is
rotatably supported on the first support member 7 by
bearings 13, 14. The hollow shaft 12 supports thereon a

25 first driven gear 15 held in mesh with a first drive gear
16 that is mounted on the upper end of a rotatable drive
shaft 17 extending parallel tc the hollow shaft 12. The
drive shaft 17 extending downwardly through the first
support member 7, and is rotatably supported on the first

30 suppoft member 7 by a bearing 18. The drive shaft 17 is

coupled at its lower end to a drive motor 20 through a



second support nenber 21 that is supported on the colums 6 and positioned
bel ow and parallel to the first support nenber 7. The drive shaft 17

ext ends downwardly through the second support nenber 21, and is rotatably
supported 10 t hereon by bearings %3, 24. The drive shaft 17 supports

t hereon a second drive gear 25 whi ch®has the sanme dianeter as the first
drive gear, 16 s

0ru, 922l SRyt b S TSoR O 48 BEAL A 3 e W, 205 S
i T oot | onSBEOTHGSPPPREL ARPUBAZ(RAr LSt “Hhe SRERA T, ST GERLIDS & ot ed
Cover ona®Bf PRAcEsPAPrpsTa RIE SNa It Y Mhd B fyrlibe 70, T
Prgﬁ{)iapgszg‘gg?ggthp?g@g: é\a?ﬁg‘éﬁg%;fgﬂ%y%%ﬂ udi né@?pcéﬁ@aﬂﬁmg?t I ons )

thereon. {He Ee&aﬁab!s@pﬁ@lft{:tmaabeﬁtfﬂﬂsaﬂ&r%%tta&%m@ |si¥pdidldd 12, and

supports the threading ro 3 on its upper end. © The threading roll 3

hasy;p secendreshehbyt begathgy 238y face 31 on its full outer circunference
which is externally threaded conplenentarily to the first inner threading

surface 10. The preghendriwehahatth I7Wslippbet slaeerdmdl 80secob®! ow. The
swi ng nmenbers 28 which are connected to each other are sw ngably supported
at ends odriwe deave2§hwiitch7has tlge same diameter as the first
drive gear 16 so that the second drive gear 25 rotates at
the same speed as the first drive gear 16. The drive gear ~
15 25 is held in mesh with a second driven gear 26 that is
rotatable at the same speed in the same direction as the
first driven gear 15. The second driven gear 26 is mounted
on a lower end portion of an upwardly extending rotatable
shaft 27. The lower end of the rotatable shaft 27 is
20 rotatably supported by bearings 29, 30 on a pair of
vertically spaced, upper and lower swing members 28 of the
pressing mechanism 5 at longitudinally central positions
thereon. The rotatable shaft 27 extends through the hollow
shaft 12, and supports the threading roll 3 on its upper
25 end. The threading roll 3 has a second outer threading
surface 31 on its full outer circumference which is
externally threaded complementarily to the first inner
threading surface 10.
The pressing mechanism 5 will be described

30 below. The swing members 28 which are connected to each

other are swingably supported at ends on the drive shaft 17



by respective bearings 32, 33. The |ower swi ng nmenber 28 has on its other
end a slider 35 slidable along a guide 34 nounted on the second support
menber 21 and extending along the direction in which the swing nenbers 28
nove. The upper swi ng nmenber 28 has an outwardly extending coupling 10

36 that is connected to a swing nechafism37. As shown in FIG 2, the sw ng
mechani sm 37 conprises a_cylinder ni%%38 unt ed on Ehe second 5 pport
menbes 21 Ryd IeSPESy iXepPeRrEiNgBd349 Tbvabl ¥ i 1R%S Tty 8§tm8PBFﬁe gylinder.

Th [ 36 of, th i nb 15 , 8 i t di st

gcmﬁn%g? :%E%:wgﬁ:&ag%égg\z&a V-“zﬂgli?%f ot r%&d;a&?lsx't%? 3'arshlte 340, The
| n ve gear

25 ig neshi"}?d)m%etdhof’hghgegg%aﬁgrf%ggtezlr;@%?éﬁlﬁeﬂ‘f?é‘?g?ﬁgﬁghgégg?ng grJoII

~die 2 and the thr Iy : LRI ﬁm Sird DS ongys rotation,
“and the stF&%tgggg O%Bgy%ghrgﬁégiﬁgét e r%?%tioﬁ.of the threading roll die
2 with the ! ieQA @ mbRBekNs Rk D0as bkt aidly @xtidnathy sbuBlLengUpon

SW ngi ng nﬁ%@%&hf opatﬁe saﬁng menbers 28, 25 y t he sha%t ngof t he

t hr eggi ng 139 lendtSWisN@enhetbel heo s&cowthglrmectiargamr 326 to nove the

threading roll 3 into contact wwth an inner circunferential surface of the
flange y that is inserd ehown tihe FIBL eadi ther swinglirmechanfam t3Vreading roll 3
can be pressed against the inner circunferential 30 surface of the
fl ange y bydnpeiselsi adeylinder38nitTh3s rmpunted cndithe sscandt 89PROSher at es
2 member 21 and having a piston rod 39 movable into and out
of the cylinder. The coupling 36 of the upper swing member
15 28 is connected to a distal end of the piston rod 39.
When the piston rod 39 extends or contracts, the
swing members 28 swing about the drive shaft 17 while the
second drive gear 25 is meshing with the second driven gear
26. Therefore, the threading roll die 2 and the threading
20 roll 3 can be kept in synchronous rotation, and the
structure for synchronizing the rotation of the threading
roll die 2 with the rotation of the threading roll 3 is
relatively simple.
Upon swinging movement of the swing members 28,
25 the shaft 27 of the threading roll 3 swings with the second
driven gear 26 to move the threading roll 3 into contact
with an inner circumferential surface of the flange y that
is inserted in the threading roll die 2. The threading
roll 3 can be pressed against the inner circumferential

30 surface of the flange y by the cylinder unit 38.

The roll threading apparatus A operates as



-10- follows: First, the end blank wis supported on the turntable 1. At
this time, as shown in FIG 3, the tubular flange y on the end blank wis
inserted in the treading roll die 2 with the full outer circunferenti al
surface of 10 the flange y being ™ d against the first threading
surface 10. Then, the drive notor 20 is energized to rotate the drive shaft
17. Since the first and second drive gears 16, 25 are nounted on the drive
shaf¢ 17 f &P1I@Si on at 15 the sanme speed, the turntable 1 and the

Lhr cading 1ol 8 s raited By A8 LIADkaaiF, BRPREEY TSN s nohr ot ST

i th h oth bt Iy on. _At ' ' t | .ank '
Fot ot ed_abouEReableL A RET LB AheT af Aok {4 Fra L 0G BAA WuBUial 1S
Th fter, h ' | 2 ' Li it 38
ise;g?_r ag ef&,g%igée.g\,,\%&Ethrgag?gd,bl_%gﬁrrgl/gg? e%%%gcf'?{\é%?gltlcr%fld?g rrgmt he
threadi ng rghl dii@ 2 witR tHecadindohpbt Siicumteniiing Whideackhgesecond 25

drive gear 25 and the second driven gear 26 are being held in mesh with

eachgot her tnéhg1anlgengebeliigt hé8di 8g8 OREE NLEISE Mr AV HNHRU InG BUREEcENE
second threading surface 31 of the threading roll 3 against the inner

surface of 1phe flange y which is in 30 turn pressed against the first
t hreadi ng surface 10 of the threading roll die 2. Since the threading rol
3 and the Then, the drive motor 20 is energized to rotate

the drive shaft 17. Since the first and second drive gears
16, 25 are mounted on the drive shaft 17 for rotation at o
15 the same speed, the turntable 1 and the threading roll die
2 are rotated by the first driven gear 15, and the
threading roll 3 is rotated by the second driven gear 26 in
synchronism with each other in the same direction. At this
time, the end blank w is rotated about the center of the
20 flange y by the turntable 1.
Thereafter, as shown in FIG. 2, the piston rod
39 of the cylinder unit 38 is retracted, i.e., contracted,
to move the threading roll 3 toward the threading roll die
2. The threading roll 3 is now swung while the second
25 drive gear 25 and the second driven gear 26 are being held
in mesh with each other.
The cylinder unit 38 is continuously operated to
press the second threading surface 31 of the threading roll
3 against the inner surface of the flange y which is in
30 turn pressed against the first threading surface 10 of the

threading roll die 2. Since the threading roll 3 and the



threading roll die 2 are rotating, they are pressed agai nst each other at
conti nuously varying positions. Though the threading roll 3 and the
threading roll die 2 are rotating at the sane speed, because the threading
roll 3 has an outside dianeter smaller tpph the inside dianeter of the 10
threading roll die 2, the peripheral speed of the threading roll die 2 is

t th h i ph I d of the th [ 1 3. As lt, th
oreater Lhan She RATLPIES Restacl Hheatleading, 1Ol 3 he eehl. (he

iti , jai I h [ he 1l ' [ 5 t
Post .15, | bl dlceas Ao Be LGRS Mo D PIESAI0RS mBTGROERER! |
el d in diregh B oW rr'&lggﬁgaﬂﬁhgﬁe apgle-& '%&%ﬂ Fiigven Qéaiggtﬁﬁgﬂg the

second drive gear 2b7are I'n direct mes th each ot her |

iflustrated 20 tneersedi Bpakd, ! BE¥al%y e halrbddingE$B1W Bhnggchnot her
tthrough idler gears interposed therebetween. Al though a certain preferred

enbodi ment ofoutlRader asametenvensl Dar httabaaie shiviieaddameceti 8edthe detail,
it should be understood that various changes and nodifica- 25 tions may

be madgy t her ehresdihign roié ddep, othé hseriprantad speeid®f the- 4Breading
CLAIM5 1. Aroll threading apparatus for threading an end blank for use on
a netal drumreoddt diieel, isogpeatengthan the peripheral speed of the
threading roll 3. As a result, the first and second
threading surfaces 10, 31 rotate in varying relative
. positions, jointly threading the flange y in pressing
15 engagement therewith.

While the first driven gear 15 and the first
drive gear 16 are held in direct mesh with each other and
the second driven gear 26 and the second drive gear 25 are
held in direct mesh with each other in the illustrated

20 embodiment, they may be held in mesh with each other
through idler gears interposed therebetween.

Although a certain preferred embodiment of the
present invention has been shown and described in detail,
it should be understood that various changes and modifica-

25 tions may be made therein within the scope

of the appended claims.



a turntable for supporting an end bl ank having a tubular flange integral
therewith, said turntable being 10 rotatable aboui .an axis of the
tubul ar flange; an annular threading roll die table with said turnta

for receiving therein the flange of the end blan ﬂ" I u"lgunf
circunferential surface of the tubular flange be| he
annul ar threading 15 roll die, said annular threadlng roII di'e havi ng a
first threading surface on a full imér circunference thereof for threading

the tubul ar_ flange; a threading roll disposed for insertion into the
tububar f|SH¥¥Sof the end flange supported on said 20 turntabl e in~

spaced rel ationshi p i%gﬁf&b%&a AWy %gﬁauegssysiafﬁrgsdi gﬁ;bu! ar

fl ange, sald threadlng r ei ng rot € and novab owar e inner
ci rcunferegt §%¥3 e LRCal HRULET gELANGEnt SEidE havi ng a.
second threadlng surface on a H é ?nner d??cunf ce t reof whi ch

I's conplementary to gaigkdddbile ifyeadiopdreh a&&eﬁ@tﬁliéﬂ‘lg WER{\g fOr
rotating said threading roll die through said turntable and said threading

roll in synobiny sfiakdeh igdegralheherawitig, ssdid diumaidhie baithg0
pressi ng neans for noving said threading roll -13- 5 toward said

t hr godi ng rotdtable tabgutean axid blir ehdi tapuldd flgmigest t he i nner
circunferential surface of said tubular flange while said threading rol
di e and said threadiamy annular threading roll die rotatable with
said turntable for receiving therein the flange of the end
blank with a full outer circumferential surface of the
tubular flange being held against the annular threading
15 roll die, said annular threading roll die having a first
threading surfacébcn a full inner circumference thereof for
threading the tubular flange;
a threading roll.aisposed for insertion into the
tubular flange of the end flange supported on said
20 turntable in spaced relationship to an inner
circumferential surface of the tubular flange, said
threading roll being rotatable and movable toward the inner
circumferential surface of the tubular flange, said
threading roll having a second threading surfacéwon a full
25 inner circumference thereof which is complementary to said
first threading surface;
rotating means for rotating said threading roll
die through said turntable and said threading roll in

synchronism with each other in the same direction; and

30 pressing means for moving said threading roll



roll are being rotated by said rotating neans; the arrangenent beinrg-—-such-
that while said first 10 and second threadi ng surfaces

are bej v

rotated, the first and second threading surfaces are pré”“ﬂ““m“m%ﬂ M!"
tubul ar flange to thread the tubul ar fhgnge. 15 BEIRR R T

t hr eadi ng apparatus according to claim1, wherein said turntable has a

hol | ow shaft, said rqtating, peans rising: a first iven, gear unt ed
on s d hotPtrangrtd hredalhg ol ®le Fitireds nain Ebreadifg pallil el to
sai d hol | ow shaft; drive_motor for ratatin id driy hafi.: first

dr i ve-gear S9BaRcathe satarartoeonfere iy RedRoR S pg 1R Fuboafryen gear
" 25 C dgy LN saL @ dgi haft; a
rotatabl e g&gpgeey é?giﬁggﬁa§%¥ %ﬁﬁﬁ% said %iggds%ggs %hggﬁﬁgggted t hr ough

wsaid hol | ogesiiable BiAgM 2b2AA0E Sr e fa NRHAE 1ngdhighhy ; movabl e, said

“threading ro eing nolnted on said rotatable shaft; and 30

a second driven gear t'ﬁ’éU'atrQQn@@méﬂtdbéQﬁ%ts?\Mrﬁ tHaf Wwhane satiat Fhketby said
second drive gear at the sane speed in the sane direction as said first

driygn geamndasécdhd thréddifg surfadey aire deiiigpresated, nehasfipsprises: a
SwW ng nmenber supporting said rotatable shaft
and second threading surfaces are pressed against the

tubular flange to thread the tubular flange.

15 2. A roll threading apparatus according to claim
1, wherein said turntable has a hollow shaft, said rotating
means comprising:

a first driven gear mounted on said hollow
shaft;
20 - a drive shaft extending parallel to said hollow
shaft;
a drive motor for rotating said drive shaft;
a first drive gear mounted on said drive shaft
for rotating said first driven gear;
25 a second drive gear mounted on said drive shaft;
| a rotatable shaft extending parallel to said
drive shaft and inserted through said hollow shaft, said
rotatable shaft being radially movable, said threading roll
being mounted on said rotatable shaft; and
30 a second driven gear mounted on said rotatable
shaft and rotatable by said second drive gear at the same

speed in the same direction as said first driven gear, and
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wi th said second driven gear in nmesh with said second dri've gear, Said

swi ng menber bei-ng swi ngabl e about an axis of said
swi ngi ng neans for sw nging said swing nenber into i"m“u“lmu""rmmch sai d
threading roll presses the tubular flange agai nst sai*d Fhreadt ng ro

3. Aroll threading apparatus accordi ng 0 claim 15 2, wherei.n sai d

rotat abl e shaft has an end sypporti ng sai d hreadl ng roll and an opposite
end Zuppor tETHLMFA40 BEESS ié.‘lge"‘ﬁéf‘ i FI“‘BF &f SWI ng menber, said second

driven gear being nmounted, on sai.d opposite ,end of rot ta | e_shaft,
said second driven geArSHRRJHIREF i ﬁ‘%ﬁfi?@ said” ﬁ?’f’ﬁt d drive

Saim2 or W ehiga ﬁsqeséaa*ﬁafg%yixg%ﬁ‘s%?'i#s%“rﬁ ve rs‘é‘%ﬁ‘#%gfdé%r%' arive
?rgﬁ;c)te’r falmc)iqéav% ngréhgia{%ﬁ'}, dlp'l ereo?’g%sdi& %Fb?%re |nga a(;?;)élfsglto%ssw " '

accordi ng tQ, ANYe,ORfe YnaFtdl Fhgl-4 Wherein said first threading surface of
sai d t hreadi ng rollql dieis |nternaIIy t hreaded, and said second threading

30 19 surface of saigiddipdidihd @dr lsm%aagnahka 018G dRdbdx: A rol |
t hr eadi ng appar at us substant lally as hereinbefore described wth reference
to the accomssyd Epsitdwnds which said threading roll presses the

tubular flange against said threading roll die.

3. A roll threading apparatus according to claim ~
15 2, wherein said rotatable shaft has an end supporting said
threading roll and an opposite end supported on an
intermediate portion of said swing member, said second
driven gear being mounted on said opposite end of said
rotatable shaft, said second driven gear being held in mesh

20 with said second drive gear for being rotated thereby.

4. A roll threading apparatus according to claim 2 or
3, wherein said swing member is mounted on an end of said
drive shaft, said swinging means being coupled to an end

25 of said swing member remote from said end thereof.

5. A roll threading apparatus according to any one of claims
1-4 wherein said first threading surface of said threading
roll die is internally threaded, and said second threading

30 surface of said threading roll is externally threaded.
6. A roll threading apparatus substantially as hereinbefore
described with reference to the accompanying drawings.




