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| NVENTI ON This invention relates to a space frame rod 5 pa
one increased in strength and convenient to process and conbine with ball

joints to forma sigRACEr 8iRRAMA RiDoBN in Filg. 4 and 5, a:conventional -
space ‘frane is assenmbled with a preset number of- fods .10 and 10 preset:
nunber of ball joints 20. Each rod 10 consists of a tube nenber 11, two.
coni cal heads 12, two bolts 13 and two sleeves 14. The tube nenber 11 is

made of a hollow BAZ KIGRD UND nQFa THE MNVIENSEpeadi vely at two ends
for a coupling section 121 of a conical head 12 to fit 15.-firmly therein.

.Then the contact ami@r ilivenefionhe remMlel 115 amd s ptadree cofyd mg gad j on
121 are wel ded " together to forman annul ar proj ectlon 123, which is t hen

ground flsat ﬁ'afi't%‘ﬁqtahrl%v”QoC‘?ﬁ}I@dlﬂ’\H@a@e'@MW sqfrerpgltm A9t cRAl Pentient
assenbl e the conical head 12 wth the 20 tube nenber 11 as integral. After

that one of fhepteeholdald dd pitserhadn! Braqquo?aese@s ebrinfat¥hace

menber xt end out the other of the Two. bolts 13 1s inserted
t hr ough the Pt hgfe end of the tube nenmber 12 to extend out. Then each of
the two sleeves 14 S

‘As shown in Fig. 4 and 5, a conventional space

frame is assembled w.ith a preset number of rods 10 and

10 preset number of ball joints 20. Each rod 10 consists of a
tube member 11, two conical heads 12, two bolts 13 and'

two sleeves 14. The tube member 11 is made of a hollow
metal tube, having.a moutﬁ 111 respectively at fwo ends

for a coupling s:ectio'n 121 of a conical head 12 to fit

15 -firmly therein. Then the contact annular line of the
mouth 111 and the cdupling section 121 are welded
toge.ther-to'for‘m an annular projectioﬁ 123, which is then
'ground flat and smooth and, coated with a llayelr bf
anti-rust pait}t to assemble th‘e...-'c-onical head 12 with the

20 tube member 11 as integral. After that one of the two
bolts 1.3 is in-s.ert_ed t'h_x;ough one end of the tube membér

12 to extend"out, .and the other 'of the two bolts 13 is
insel':ted through the other end of the tube member 12 to

| extend out. Then each of the two sleeves 14 is
25 res.pectively fitted around the shank of each bolt 13. The
. shank of each bolt 13 has a Slid'é. groove 131 for a pin 141
to fit therein. Afteér the rod 10 is finished in 'asserhﬁling,
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25 respectively fitted around the shank of each bolt 13. The shank of each
bolt 13 has a slide groove 131 for a pin 141 to -fit therein-. After the
rod 10 is finished in assenbling, .t then the sl-eeve .1.4. can be

r' otated* wihler i &gl & 1o ¢ on° He&éﬁﬁ@&th%thoihelﬁthtPBasbhéEQQﬁd
hole 21 of a ball joint 20 to forma part of-a-space frane. However ,

'the- spacescrievaMEhe Bo1¢al3- &N id ik d ed WO TEE] yofaé%failst rdﬂwg
space without using vertical - posts for supportl ng ‘a space- frame

usabl e spacg g1y 08 Bast o hea PPEel gruRfo by, the space frame.
0

Therefore, every rod 10 should ong enoug secure safety because

of no posts used 'H‘ ‘%vé?@ ftrh'aéres tu%o Bud té1e1 rgqnl de&ﬁf '?htehe\%nnth

e Tooseony sl ﬁ%ggﬁiﬁ“ﬁl AR
v e gﬂs;%ﬁ%&»w& 10, JLSD 43,05 g kfen ta e rate
ave Lo be 1 L10h OLIET Harv Besueeli, oo Speyr sy ecrof e
POt RGP EEugel e VLT ST o e LSS

secure sa'fety because of no posts used in a space frame 1.
10 Butthe rod 10-used in the conventional space frame 1 has
the tube member .11 weldéd together with.'t-he two édonical
heads 12, and the.conical heads 12 are often increased. in
thickness of its .wall to heighten it§ support force,
subsequently increasing the Weight of the rod 10, which
15 makes a'burden to the space frame 1. At the same time,.
. the conical head 12 and the tube member 11 have to be -
fitted together very accurately, or an" accuracy error may
happen after they are assembled together, resulting in
disqualified products. Moréover,' the wélded projection.
20 123 masl not effective.ly controlled in its quality, and if
the projection 123 | m'ay contain air holes or
miscellaneouS'_r_natters,.infe.rior strength of a rod 10 may
happen, and besides, the p'rojectibn 123 has to be ground
flat and smooth to complicat'e processes.- If the
25 pro_]ectxon 123 should be ground not properly to form
.'uneven thlckness ‘then: it- may affect assembled strength

SUMMARY OF THE INVENTION
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the projection 123 may contain air holes or mscellaneous-matters,
inferior strength of a rod 10 nay happen, and besides,- the projection 123

has to be-ground flat and snmooth to conplicate processes..- If the 25
proj ection 123 shoplye Pﬁrﬂrd)é@do'i'mthlerqwe}itti‘érfOifsmt&”@f(f@r a _space
thick. ness-,-then; it-:-_may-.-affect .assenbled strength -r . SUWARY" ;

OF: T. HE*. I 2 u e: f tih \Y; [ S 4t r a
mwr'ﬂgﬁeo\rod frﬂ-ﬁﬁeoé 08 m@ftalnG uwB VR Ad ! KAV i ng a on(i’%faq

space fra _ made of a meta t ube -and having. a coni ca or med

oo cove. andPsREdT CFOTmER FERDe O ERY (R w LS BRI ”e-%o 1 R2EH the

the bol tf'nétd SRR ARt o SEPIRRN ¥ il Vide S aad 4 deaf fl ©

P betfer Htl Sla0iney 'rﬁ?fi@hﬂég“%ea%% v,nﬁﬂﬁivérﬂéi 4feel n

ot RO H B RY o IR L p LA

\éirg\évs?fsef:{]ieé 5:]13 ac% Bﬁe?ﬁglgglgégytbhg reesg : ln)\l/ecnérn 1ned %Ivrleth?’alﬁaql
joint so as to form a part of a space frame.

B.RIED DESCRIPTION OF DRAWINGS

10 . This invention will be better understood by
referring to the accompanying drawings, wherein:

‘Figure 1 is an upper view of a part of a space frame
having a space frame rod in the present invention;

Figure 2 is an exploded perspective view of the

15 space frame rod in the present invention;

Figure 3 is a cross-sectional view of the space
frame rod essembled with a ball joint in the present
invention; |

Figure 4 is an exploded perspective view of a part

20 of a conventional space frame; and, |

Fihgure 5 is a cross-sectional view of the
conventional space frame rod assembled with a ball
joinr:

DETAILED - DESCRIPTION OF THE PREFERRED

25 EMBODIMENT |

' A preferred embodrment of a space frame rod in the'

present rnventron as shown in F1g 1y _1ncl_udes a rod 30
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frame rod assenbled with a ball joint in the ' present -invention; Figure 4
Is an expl od,ed'perspect'i ve view of apart 20 of a conventlonal space
frame; and, Figure 5 is a cross-sectional view of - the conventional space
frame rod as’s&rrbbedsmttﬂnbaeldahﬁlthcarHalDEjMIdJEDGDESCFﬂFEIOO‘ﬁoGFmTHEpart _
PREFERRED 25 EMBODI MENT A preferred enbodi ment o=f -a -s.pa-ce.franme rod
in the presefit a nyﬁlatclsanframehqvm T di go.d- 13 0- -cbnslivdes @f rad @dbe3 |:
to be assenbled with a ball joint 30 : so as to forma part. of a space -

frame 10. The ¢M® &30 IcoNgivedshefita3tuhad Tevdesl Sdvekwg3bolt 32 and two
sl eeves 33. The tube 31 is made of a hollow netal tube, having 5 a conical

nenber 311 fornmed TesPeeipyely B mwd S a hisadlo womieddl FRBRE h3ddi i S a

smal | -di aneter section 312 W|th an i.nner hole 313 and an annul’ar end

extendi ng Ouf EbATAN &M bedt! IS eﬁo?ﬁf;%ﬂoi’e%gecgi\@ ot 840 Se&&gg' ned

with the coni cal 10 312 of t r aV| ng a head

) See o RS, R T 1 e TORA LA LR dendr e
312 with an inner hole 313 and an annular end 314
extending out from the small-diameter section 312,

Each bolt 32 is combined with thé conical member
10 312 of the tube member 31, having a head 321 and a
| shank of a preset length, and a slide groove 322 formed
in an outer surface of the shank. The head 321 has a
- stepped conical annulér surface to fit firmly in fhe inner
hole 313 of the small-diameter section 312 of the tube
15 member 31

The sl.eeve 33 fit_s around a part of the shank of the
bolt'.32, having a pinhole in its wall for a pin 331 to
insert through to exteﬁd in the slide groove 321 of the
bolt 32. Further, the sleeve 33 has an inner annular wall
20 332 formed in one end to fit around the annular end 314
.of the tube member 31, and an annular curved wall 333
formed in the other end to fit with a partial curved
surface of a ball joint 30. The curvature of the annular
curved wall 333 is the same as that of't.he ball joint 30 so

25 as to contact with each other very closely.
The ball joint 40 is used to coﬁn‘-ect with.the rods

30 to form a part of the space frame 1, having a.threaded-
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st epped conical annular surface to fit firmly in the inner hol e 313 of the
snal | -di ameter section 312 of the tube 15. ‘menmber 31 The sleeve 33 fits
around a part of the shank of the bolt .32," having a pinhole in its wall

for a pin S3hdI% 4ngenl th@rﬂggeat&wﬁadom&@e?gy35;w&gvcgrSg%lwqf tht ne

bolt 32. Further, e sl-eeve has an 1 nner ann formed in

one end to fit arowgég %AW 180 34 s aQh R 1WUPS TRIDET Sl 5874 27

annul ar curved wal or me & ot hef & a pa

vl | 33315 1o Sabd SRR By SHEH R §6°20t4"§ga2”“'1§r co%{fa%ﬁd
the rods sl oot EE Bl 33 oS Tﬂh@%&&%%‘&ﬁigf o BaifrEgins 8 ho o
s asser Fedgﬁﬁﬁf’f SUFEoid e iRes B0dd theb ol %m SATERTEQ. 1B and
and the ol eol® '@3?%@ B&’alieﬂeﬁthﬁﬁﬁﬁitt 3 St o Tl °
hol e 41 until the annEIar curved wal] 333 conpletely contacts with the

outer surfacEOBPLRLELY I°°?B¢ﬂf54@”tl§1d@etﬁl“stecforﬁﬂff%ﬁe tHe Woet badlis

d tight with the ball joint 40, with the head 321
screwe 'g_]hom 40. Under tﬂls condltlon the bolt 32 is screwed

tightly with the ball joint 40, with the head 321

1.0 contacting tigh’tly the small-diameter sectioﬁ 312 of the

conicai member 311 of the tube member 31. As the

distance between the tube member 31 and the ball joint

40 shortens, the sleeve 33 has ..its inner annular wall 332

naturally fitting aroﬁnd the s'mall-diameter section 312

15 and the annular end 314 to gradually tighten the

small-diameter section 312 and the annular _end 314

.agalnst the bolt 32 as the sleeve 33 is screwed further
and further

In forming a space frame 1 with the rods 30 and the

20 bal.l joints, the rods 30 have a comparatively good

strength without need of grinding flat and smooth the

conical member 311‘of the tube 30, as the.y are for_med

integfal without welding process. Therefore, there arise

no flaws caused bly welding. It is evident that the rods 30

25 .can be assembled securely and strongly Wilth the ball

joints 40 -and the space frame 1 m.ay"be stabilized in its

structure, because the sleefre 33 moves the bolt.32 to.
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10 contacting tightly the small-dianeter section 312 of the conical nenber
311 of the tube nmenber 31. As the distance between the tube nenber 31 and
the ball joint 40 shortens, the sleeve 33 has its inner annular wall 332

~natural | y f ciotrhibd nar suintch ttthee it ¢ -ricarbiear 3dgcthenc a1 ¢ld sangfd be &pul ar
end 314 to gradually tighten the small-dianeter section 312 and the

annul ar endtBghtlgagaiomsta d e tihad tsBEf @Set bE cheewald. fointseoewed df whicher
and further. In formng a space frame 1 with the rods 30 and the 20 ball

joints, theinady 30ahavel £ comparit i 38l g@@cinfqtert@lgi h wiotdyold t feedp@f
grinding flat and snmooth the conical nenber 311 of the tube 30, as they

are formed sy FIGdila tiieitRQUE e\WRi BinN S P2 0FRAS ¢ h ENGY, r ise no
flaws caused by welding. It is evident that the ro sﬁ’%ng%H?ag%fe assenbl ed

securel s and strobd gyl ie lie wbarinyl 0bMnke A0 GRIUA DL PRAEaL! 3T°at &Y

be stabilized in its Structure, because t S| eeve noves bol't 32 to

SoombLne W addE e FRNOGH Bl 0 RURRE, BEASCIBE g Ab o BT 201
comielel Y, AR A% TN AT % e25 L0 ea B L AT R AT
wi th metal gypes, Mt &6 tnhgtcaoq\i'?meip%hd the sleeve 33 and the bolt
32 are combined tightly and §§§urely by means of the
10 head 321 con'ta_cti'ng ti.ghtl'y the conical r_nembér 311 of
the tube 30 and th'e'small-diameter séction 312 and the
annular end 314.
While the preferred embodiment of the invention
has_ bee'r} described above, it will be recognized and
15 understo_od that various modifications.may Be made
therein and the appended claims are intended to cover all-
the modifications that may fall.within the spirit and

scope of the invention.
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space frame rods are to be wel ded aafuﬂround, saving ~tine and cost not a

little. And the sleeve 33 and the b .ﬁ’ﬂyﬂmj’ﬂmed tightly and
[ |y the conical nenber

securely by neans of the 10 head 32
311 of the tube io igg kﬂe smal | -di anet er settidbn 812 and the annular end
314. Wiile the pr fg & nbodi nent of the invention has been described

above, it will be recognized and .15 understood thaf.yario 1 fi I ons

- may be made therein hnd %.é%ﬁﬁ@ngéa“b?a'i?ré %P@Pﬁf%h%gdat gsgg\ggr({ 4 b t he
modi fi-cations that may fall within the spirit and .scope of thei vgntion.
6 .t Ji' 11wkt @adifwa Sleqves, saedarRdimAdS 9k & MpLa) oHube,

i:orrprising arod and two bolts, and two sl eeveg, said rpd -made of a t al
‘tube, said BAitd ekpdhdEEdeding Odth ‘éiﬁdeéf‘ﬁ‘sa‘?ﬂdrc?dtoa%ﬂl ﬁﬁgiir?gn part

of its shank fitted around by said sleeve, said sleeve capable jo rotate
said. b6t tohavewg A parbodf itsi ahagrk £igpadearoamd BHdS @:hér%lt? &Vi€zed by
said rod nmade of a netal tube and having a conical nenber forned .
respectively ataidlOstewvendamabilensoand tateperdithy bohkrbe sRECMdINsAi d -
boll joint of a space lframe; and '
Characterized by said rod made of a metal tube
and having a conical member formed respectively at
10 two end portions and..taperin'g tow-ards'_the end, said
conical member having a small-diameter section near
ecach end and an inner hole, said bolts inserted in
advance in said rod and extending out respective of
two ends of said rod, each said bolt having a head
15 located in said conical member and contacting tightly
against an innef wall of said conical member, each
said bolt having a shank extending out said rod.
2. The space frame rod ;clS claimed in C'laimal,
wherein said rod has two annular ends respectively
.20 connected to each said conical member and having a
preset length, and said sleeve has an inner an-nular
wall to correspond to each said conical member and
each said annular end. |
3. The space frame rod as cl-ainied in Claim 1,
25 wherein each said bolt has its head formed with a

stepped conical surface to tightly contact said conical

member and an inner wall of said rod.
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coni (;al menber havi ng a smal | - di anet erH“MHW“HHm”Hmh end and an inner
L t

hole, said bolts inserted in advance i sa diod and &xtendi ng ou
respective of two ends of_said rod, -each said bolt having a head 15

|l ocated in said conicédl- nefie saraceohtame mp dight claimgad it Ghaimdr,
wal | of said conical menber, each said bolt having a shank extendi ng out
said rod. 2. Th¥Iprebnfeamd rsoti sk avaebas an aimner curered ns saifd creod
has two annul ar ends respectively .20 connected to each said coni cal
menber and havi g angr ésed tentidhtbndcoaitc ot ddvee swasfanei oifes adndnbl @kl
wal |l to correspond to each said conical nenber and each said annul ar end.
3. The space frjpmentod as clained in Claim1, 25 wherein each said bolt
has its head formed with a stepped conical surface to tightly contact said
coni cal %Senber and an inner wall of said rod. 7 1111111 C If luLl 11111
I'11il 111 4. The space franme rod as clained in Claim1l1l, wherein each said
sl eeve has an inner curved surface in one end to tightly contact the
surface of said ball joint. 5 s-



