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Sec. 3 - Yield Strength http://www .ductile.org/didataiSection3/3tyeldstr. 

I of I 

P-Pf?",-A,,, A 
DUCTILE IRON DATA 

FOR DESIGN ENGINEERS 

F'WT\'FFR1,\r. 1).\ T'\ 

TENSILE PROPERTIES 

Yield Strength 

The yield strength, or proof stress is the stress at which a material begins to exhibit significant plastic deformation. The sharp 
transition from elastic to plastic behaviour exhibited by annealed and normalized steels (Figure 3.3) gives a simple and 
unambiguous definition of yield strength. For Ductile Iron the offset method is used in which the yield strength is measured at a 
specified deviation from the linear relationship between stress and strain. This deviation, usually 0.2 %, is included in the 
definition of yield strength or proof stress in international specifications (see Section XII) and is orten incorporated in the yield 
strength terminology, e.g. "0.2 % yield strength". Yield strengths for Ductile Iron typically range from 40,000 psi (275 MPa) for 
ferritic grades to over 90,000 psi (620 MPa) for martensitic grades. 

7/31/00 2:05 Pl\ 



01.8 FITTINGS AND CONNECTIONS. BOLTED AND RIVETED. 

Pu = Kt,ry Abr F ty 

. FOR .o.1,L MATERIALS 

2.0 . 

0.6 and higher tiD Values) 

:::::::::::=:= 0 .• -:::- 0.3 

1.5 ~_----0.2 
~ _____ .15 
~ _____ .12 

-=-_---- .10 

__ -----.. 08 

1.0 __ -----.0tI 

.5 

o 
. 0:5-- i~~rl-.5' 2:0-2.5 ---3:0 - 3.5 4.0 

- -- -- - -,-- -- ---e7D--------

Fig. 01. 14 (Ref. 5) 
Values of Shear-Bearing Factors of Lugs 

Bolt or P1n Bend1ng. 

The subject ot bolt bend1ng strength is 
treated in Art. 01.14. 

01. 12 Lug Strength Analysts Under Transverse Loadlng. 

Cases arise where the lug of a f1tting 
unlt Is subjected to only a transverse load. 
Melcon and Hobbit In (Ref. 4) express the 
ultimate transverse or falling load by a slngle 
equation:-

Ptu = Ktu Abr Ftu - - - - - - - - - - - -(10) 

Sim1larly the yleld strength ot lug is, 

Pty = Kty Abr Fty - -(11) 

The ettic1ency taillng and yleld co
efticlents Ktu and Kty are given by ~he curves 
In Flg. 01.15. The curve nomenclature ror the 
curves In Flg. 01.15 1s g1ven 1n Table Dl.4. 
In uslng Flg. Dl.15, a value called Aav Is 
needed, the value ot which is shown In the 
equation shown on Flg. 01.15 

01. 13 Lug Strength Analysts Under <l>l1que Loads. 

Flttlng lugs are otten subjected to 
oblique loads. Ret. 4 glves the followlng 
a,proach to thls loadlng case. 

Resolve the applied load 1nto ax1~1 and 
transverse components. Then use the ~ollowlng 
1nteractlon equation;-
Ra l. •• + Rtr l. •• = 1 - - - - - - - - - -(12) 

1.8 ------

1.6 p,. • It. "to.. r,. 
Pi, • !tty ..... Ply 

At 

1.4 CI ======q::::o:::! 
MOna: 
I. Aile ..... areel ~._. 

1.2 J. ~ .. :==~.r;... 
t • • a-... atao, .... 
.......... T ......... _ 
... _ -. ta.t ,... fII tIM 

1. 0 I. !::~._ ..... of 0.11 '-+~--7~- -~HI',p!.:::';':·~.c::.,-: 
............ uy"* .. .... , .... - .. .............. 

, 4. V .... are ,.,.. ... - -;.~iF.~~t4-~:.;...;.--.,..;..:.-c;..;....-;, .8 . .......... , . 

• 6 

.4 

Flg. 01. 15 Lug Design Data 
Tenslon Efflclency Factors for Transversely 

Loaded Lugs (Ref. 3, 4) 
(See Table 01. 4 for Curve Nomenclature) 

Table 01.4 
(To be Used with Fig. 01.15) 

Curve Nomenclature for Transverse Loading 

Curve 
Curve 
Curve 
Curve 
Curve 
Curve 
Curve 
Curve 
Curve 

1 - 4130 and 8630 steel thru 12.5 KSllL T. -
2 - 4130 and 8630 steel 150 KSI Ii. T. 
3 - Ktv for All Aluminum and steel Alloys 
4 - 4130 and 8630 steel 180 KSI Ii. T. 
5 - 358-T8 and AZ91C-T8 Sa.Dd CastlDp 
6 - 2024-T3 and 2024-T4 Plate ~ 0.5 lD. 
7 - 220-T4 Sa.Dd CasttDg 
8 - 2014-T6 aDd 7075-T8 Plate ~ 0.5 lD. 
9 - 2024-TS and 2024-T4 Plate ~ 0.5 lD. alao 

2024-T4 Bar 
Curve 10 - Approximate CantUever strength for All 

Aluminum and steel Alloys. U K'tu is Below 
thts Curve a Separate Calculatlon as a 
CantUever Beam is Warranted. 

Curve 11 - 2014-T6 and 7075-T6 Plate ~ 0.5 in. ~ 1.0 in. 
7075-T6 Extrusions 
2014-T6 Hand Forged BUlet ~ 38 in. " 
2014-T6 and 7075-T6 Die Forgings 

Curve 12 - 2024-T6 Plate, 2024-T4 & 2024-T42 Extrusions 
Curve 13 - 2014-T6 and 7075-T6 Plate> 1 in. " 
Curve 14 - 20'14-T6 Hand Forged BUlet :> 36 in. 

or margin of safety Is, 

1 
- - - -(13) M.S'=(R~'''+R ~ ... )o ... " .. -l 

a tr 

where, Ra = axial component ot app11ed ultimate 
load dlvided by the smaller ot the 



Yoke End Linkages 

Threaded 

l:;y~,~: ~', 10 

:: e :: : : -L :: 
Blank 

These for!;led-steel yokes are great for near 360 °pivot-point linkages of shafts, rods, and other assemblies. Also known as clevis ends, they're 
furnished with clevis and cotter pins (except where noted). 

Threaded yokes have female right-hand threads on the shank that 
let you adjust the overall length of the linkage. They're typically 
screwed onto the threaded encf of a rod, pipe, tube. or cable linkage 
and secured with a clevis pin. Machined to Society of Automotive En-
gineers (SAE) standards. 

Blank yokes have a solid unfinished stem that you can thread, weld, 
or form for a custom fit. They're typically welded to a shaft or inside 
a tube 10. 

~~"',"",.h;,\·, m.nkYok •• ··.3!t}! .. ii;ij!i.1Il11l1iliL~' 
Shank Shank 
Thread Oia. (A) (8) (C) (0) Each 
Size {A) (8) (C) (0) (E) Each 5h6" .. 5h6" .. "132" .... 3/." ........ 2" .. . 6414K12 ........ $3.12 
#10-32 . .. 3/'6" ... 3/16" .. 7/16" .1 9116" 6071Kl1 $4.76 3/8"" . 3/8" .. 7/'6" ... 7/e" 2'/.· .. ..... 6414K13 ... 3.56 
'/.'-28 ..... '1." ... 9132" .. s/s" 2' 3/." 6071K12. 3.59 3/8" 3/8" .. 7116" .. 7/e" . ...... 7" .. .. ....... 6414K21 ... 5.08 
5110'-24 ... 5116" ... "/32" ... 3/4" .. .. .2'/," 13/'6" .. 6071K13 .. 3.59 1/'6" ... 7/16" .. '/z", .. ....... 1· ........... 2'1." ........ 6414K15 ........ 4.91 
'1.'-24 .. ' 3/a" ". 7/16" 'I.' 2'12" 'I." 6071K14 5.23 '12" '12" 9116" .. . ... 1'/." ........ 2'12' ........ 6414K14 ... 4.66 
3/."-24 '12". 9116" ..1'/.' 3" 6071K16 7.77 '12" '12" . 9116 1'/.' 6'12' . 6414K23 •. 3.98 
7h6"=~6~. .~ '72"~~~"" ---.~~27fi?' --- 1"~ . .~1l7'" lOT" - '5. aT ----'1.~- --.--..-""Sf."':: --'t1'f,-6~.-=.1'1e"'--..--..;-Z"fB'" ..... 6414K17 .. 1.l4-
'12"-13 .... '12" . 9116" . .. 1 '1." 3" .. 1 '1." 6071K32. 6.12 5/8 " S/a" "/'6" .... . 1'/." ......... 4'1,· ........ 6414K24 •.. 8.23 
'12'-20 .. 'h" 9116" ..... 1'/." 3" . 1'/." 6071K26. 7.77 3/4" ,t." .. 13/'6" ... .. 1'/." ......... 35/ .... 6414K18 ..... 9.93 
'Iz" -20 ..... '12" . ... 1 '132' . .... 129132" .. 3'. . .... 6071 K19 ...... 11.59 3/.' 3/." 13116". ..... 1 Sfe" ...... 8'/," ..6414K25 ...... 12.16 
'12"-20 ..... '12· .. 9116" ., ...1 'I.". .. .. 43116" . 6071K17 ... 8.41 l' . 1" .. ",.1'116" .. ...... 2'/.· .. ...6" .. .. 6414K26 ...... 13.03 
Sfe"-11 ... 5/S" .. "h6", . .1'/.' ... 415/,." .,1'/." 6071K33. 7.84 • Clevis and cotter pin are not included. Please see 9!3306A on~age 5/."_18 .... 5/8" "116" .. . 1'/.' 4'5/'6" 1 'I,' 6071K21 12.09 
3/."-10 ..... s/a" .. "116"". .1 '12' 4· 1'/,· 6071K34· 13.31 2884 for clevis pins ("C· in table above is the clevis spindle iam-
3/4"_10 ..... 3/." 13116" .... 1'/.· 6'116" o. 1 '12' 6071K35. 13.31 eter); 98338A on pa~e 2888 for cotter pins ("0" in table above is the 
'1,·-16 .... 'I,' . 13116" .. .. 1 Sfe' 6'116" .. 1'12" 6071K22 ...... 21.46 minimum grip lengt ). 

Neoprene-Isolated Rod Ends 
t;;;C;j ~B~ __ .i 

Male 

Shank 
Thread Size (A) (B) (C) 

Load I 
Cap •• lbs. (0) (E) 

No metal-on-metal sliding surfaces-the oil-resistant 
neoprene insert in each of these rod ends helps elimi-
nate noise, vibration, and the risk of brinnelling (scribing 
a wear pattern in the metal). Ideal for use in suspensions 
and linkages. 

Each rod end consists of a plated steel housing and 
a neoprene insert (the neoprene insert is bonded to a 
nylon sleeve and has an inner steel mounting sleeve). 
~ Please specify right- or left-hand threads. 

Male I I Female I 
Each (0) (E) Each 

'/."-28.. .. 0.25'. 0.94' 0.50" .. 60 ................. 1.56· .. 1.00' .. 6OS8K11 ....... $21.73 1.56' .. 1.00". . 6OS8K21 .. ..$21.73 
'1."-24.. . .... 0.38" . .... 1.25" ......... 0.75' 
'/2'-20 ... ........... 0.50' .. . .... 1.31" ....... 0.98· 

Ball Joint Bearings 

140 .... . ..... 1.94· ... 1.12' 6088K1L 23.15 1.94· ... 1.12". .6OS8K22 ........ 23.15 
270 ................ 2.12· ... 1.19" .. 6OS8K15 .... 26.46 2.12' .. 1.19' . .6088K23 ........ 26.46 

Make your own custom ball joints with these bearings. Mount them inside a hole drilled in 
a rod end blank (sold separately on page 899). They're also ideal for use in areas where shanks 
won't fit. 

Bearings with steel housing and ball have oil holes and grooves on the 10 and 00 of the 
race for easy lubrication. Bearings with steel housing and ball with Teflon Hning offer 
lubrication-free operation. Bearings with stainless steel housing and steel ball with Teflon 
lining have a Type 17 -4PH stainless steel housing for good corrosion resistance and offer 
lubrication-free operation. 

,- Steel Housing and Ball --, 
Mal!. Mis- Load 

,-SIeel Housing and 8all--, 
wiUr Teflon Lining 

r- SIainless SI_I H-mg--, 
and 51ee1 Ball wnenon Un;ng 
Load 

(A) (8) (C) aligrvnent Cap., Ibs. 
3/,.· 9/,.· 9132" 11 o. 3.250. 
'/4" 21132" 11h2" 13.5 0 4.950 
5h." 'I," 'I.' 12 0 6,4 75 
3/." ,,/, .... 13hz" 10 0 8,400 
7116" 29/32" 7116" 8 0 9,453 
'12" 1" '1," 9.5 0 13.250. 
9/,." "132" 9h." 9.5 0 16,630 
51.· l'h." 51.". 8.5 0 21,280 'I,' 1'11.· 3/." 9 0 31,920 'I. 19/,.. 'I.' 9.5 0 41,960 

1· PI,' 1" ... 10' .. 55,200 
• Maximum misalignment is 9.5 ~ 

900 

63195K61 
63195K63 
63195K65 
63195K67 
63195K69 

.. 63195K71 
63195K73. 
63195K75 
63195K77 
63195K79 .. 
63195K81 .. 

Each 
$6.02 

5.90 
6.27 
6.32 
8.46 
6.51 
6.90 
6.88 

10.12 
13.63 

.17.15 

Load 
Cap.,lbs. 

3.250 
4.950 
6,475 .. 
8.400 
9,453. 

13,250 
16,630 
21,280 
31,920 
41,960. 
55,200 

63195K11 
.. 63195K12 .. 
.. 63195K13 .. 
63195K14 
63195K15 .. 

. 63195K16 .. 
63195K17 .. 

.. 63195K18. 
63195K19 .. 

.63195K21 .. 
. .. 63195K22 .. 

Each 
$8.85 
824 
8.61 
8.66 

10.78 
8.85 

10.27 
9.24 

12.41 
15.83 
19.29 

Cap., Ibs. Each 
3,975 ........... 63215K31 ..... $16.29 
6,040 ... 63215K32. 15.88 
8,750 ........... 63215K33.. 16.81 

10,540.. . ... 63215K34.. 17.71 
13,200.. 63215K35. 20.31 
17.900. . .. 63215K36... 21.52 

30,500 
46,400 .. 
62,200. 
82,200. 

63215K38 ... 
...... 63215K39 .. 

63215K41 .. 
.63215K42 .. 

22.88 
29.38 
39.19 
51.33 

McMASTEIKARR 
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CHICAGO HARDWARE 
and FIXJ1jRE COMPANY 

Chicago Drop Forged Steel Turnbuckles 

IPJ request 
~more info 

- -------- - - - ------- ------------{-C~1035 SteeO------ -------

Available with hot galvanized or self-colored finish. Jaw types supplied with round pins and cotter keys 
unless nuts and bolts are specified. Locking nuts are also available. To ascertain extended length add 
amount of take-up to length in closed position. 

Turnbuckles meet ASTM Fl145-92 Specification 



Chicago Hardware Forged Steel Turnbuckles http://www.chicagohardware.comlchitbuk 

Overall Lengths - Inches Estimated Weight Per 100 
*Closed Position in Lbs. 

i Di:r:::ter n -. - - n ----- - • -- - - - - - ------T- - -. ---------!- E;;-& ·E;;,--FI---=-=-=-=-=-----· 
i Take-Up i Eye & Hook & Hook & I Jaw & Jaw & Hook I Jay & i Jaw & 
! Inches ! Eye Eye Hook Eye Jaw & Eye or I Eye Jaw 
: ! Hook& I i 

,__ : , . I _ _ __ _ . _~f)~~ _ i 

i_--.!/4_~_~_1 8 __ .l __ ~_~~± __ . __ 8}/~ . __ J_8_1/~_J .8_1/2 ___ l... __ 30_ . 1:==34==L 3~:i 
15116 x41/~1_9-' 91/4 9 112 I 9 1181. 9 114-' 47 I 48 L .. _~2 __ : 
I 3/8 x 6 i 11 112 LJ13/4 L 12 [ 11 112 11 112' 82 i 88 .1 89 i 

I 112 x 6 In 13 I 135/8 ! 14114 I 13 114 13 112 I 155 J 156 [ 160 I 
112 x 9 16 I 16318 i 17 114 1---16 114 16 112 i 183 I 1851 188 I 

112 x 12 I 191 19518 r __ 20 ~/4 I 19 114 I 19 112 I 213 I 232 ,I 235 

I __ ~~_ x 6 l_~~~ [~~ 1/8 _14_3!~_ 114 5/8 L~_?~/±- L_.~±5 ____ 1 2581 275 
J 5/8 x 9 1 17 1 17 3/8 ~ 17314 I 17718 j 18314 I _ 316. _ I 324 _ ,I 3~1 ~_ 
, Ii' Ii, I I ' 
L_ 51&-K .• ~2-= 'r-=W-l/~ ~: . -205/8 2'()'-3/4- 21 +I&--T-4l- 314- -;---_~350--i~~--C-38&- -:--

- - -- _. -

I 5/8 x 18 ,I 26 112 I 26518 - I 26314 I 27 118 1 273/4 1 562 1 575 I 
, 

588 

1. __ ~~~~~_1~~±-[}5_3/4:1 16314 [15_5/8 L 1~}12 -' ______ ~~_I 388 [ 417 ___ 

I 3/4 x 91 18 [ 18718 [ 19314 l_ 18314 Liii12J_ 477 I 485 , L492 

I 3/4 x 12 I 213/4 .L_~~_L ___ ~_~ __ 1~~_U2~_1 544 L 569 L575 

3/418 i 27314 I 28 118 28314 I 28. I 28 112 I 675 I }12 I 74:~ 
7/8x6 i 18 l_l~1/2 : 191_n_12-.. 1_19_~!?__1 550 1~_1 ___ ~~9_ 

7/8 x 12 1 22 112 [~~}"-8 __ l __ 23_~~ ____ I~~ __ !!~_I_?_±..y?__1 750 -' 820 I 860 . __ : 
7/8 x 18 28 112 i 29 118 i 29314 I 29 112 ! 30 112 I 1110 [ 1}72. J 1219 

[
,i 

____ !_x_6 __ ,==17=l __ 1_9_1_12 _______ ~ ____ ~~i 2L~!.!~i ___ . __ ~_<! ___ 1 863 925 

1 x 1~ ___ i_ 25 25 114 25 112 . 1_~5 114 I 25 1~2. _ i .. _ 1050_ I. 1155 L 1205 
1 x 18 I 31 [}1)14 _. 31 112 [ 32 114 Ul)12 L_._ 1310 1 1415 I 1466 -I 

7,"'()() i ·--'n I 
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Diameter and Take-Up 
Inches 

O II L th I h Estimated Weight Per 100 in -
vera eng s - nc es Lb ! s. i 

______ . ---------- --~~'.-----"--' -~"" -- - ·~-I I , i 
Bodies with Stubs ' , 

*CIosed iBodies Only i Bodies with ~~~~_~I B~i~.~_~~ly 

o 
0-

! 

i 
i 
'----
I 
i 

1I4x4 1O! 413/16. __ . __ .. 25 I 16 
5116 x4112 11' 59/16 43 I 24 

·i 

3/8 x 6 i 16 _. L 7}18 .. r 83 I 39 - i 
112 x 6 ..i 1~ ____ ' __ h ______ J_._2.1!2 ___ ..1_ _ 138 _ I 60 I 

l~: : ~2 .1. ~~ .m-!ii:;i' ---i~----i~--fo~- i 
5/8 x 6 I 16· _ _ I 77 !8 _ _. I. 212 IL ~4 __ I 
5/8 x 9 I 19 --- ----I - 10 7/8 279 'I 135 I 
5/8 x 12 I u _______ ._ __ 22 L 137/8 325 I 175 

_ __d' __ ?!~_~ .!~______I_ _. uu~8 _ 1 20 y~ __ !. ____ . ___ .~~ _____ l 325 
. _:. '. _~ ~_. _______ ~ _____ _ 11 __ _ u __ • __ =....8JL! _____ . __ ,32!L . U4... __ ~ __ 

----mm:=3~~-i~----·-··- in _u ·_·20---· - . l-il--il4-·--r-~~··=~--==L~~~=~ 
3/4 x 12 L 23 L}_~}!_4_1 490 :1 239 

3/4 x 18 L 29 I 20 114 I 625 :1 325 

7/8 x 6 I 18 J 8 5/8 ____ 481 I 205 

7/8 x 12 24 [.J.~8 __ i. 650 I 3D<? 

7/8 x 18 30 I 205/8 1009_[ ______ .5??_ . 

i 
! 

1 X 6 19 [9 _ L 656 I 275 i 
1 X 12 . l. __. ~5 ___ . [u. 15 <>'2.5 _____ ._l ____ ~~~ _______ I 

-Ix 18 - 31 21 1186 - ~I 575 

1 1/8 X 6 i 9 700 225 
~'---'-"--=-=-=====::.....=.:.=:_========='_- __ -.-------Cu- FL ==== 

1 118 X 12 I 441 

19 

1 I 1081 25 15 

1 114 X 6 ~;;.;..;;:;.;.,::;..;;.;;..."'-===il~=4=5=O== 
!I 

I 20 

J 
I 93/4 I 1100 

'-__ ._ 9~1~ J 13/8 X 6 20112 1200 425 
- S============F======= 

1 112 X 6 20 1/2 10 3/8 1706 661 

Chicago Forged Turnbuckle Fittings 

Maximum load ratings are based on a straight vertical lift in a gradually increasing manner. Any deviations 
as angular lifts, shock loads. modification of the basic part. etc., will result in drastically reduced maximum 
loads. 

Specifications 

Eye Dimensions - Strength 

"7'<;'00 l-~n 
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J nf':::: 

----~--~-. i 
Diameter lID Eye·iOD Eye IThickness of Eye IMax. Load Lbs. I 

" H '" ....... m_ ---. -- •••• -. --j" ............ I... ...... u. - •••• I 
114 : 112 ' 1 i 7/32 ! 500 ! 

5116 I. 5/8 1 114 9/32 800 I 
3/8 3/4 1 112 11132' .. n_ .•• • 1,200 .. I 

1I2. ___ 1._ i ... _2 . __ .1. 7116 2.200. i 
1 114 ' 25116 17/32 3,500: 

-~--= ... ..... i-'-' . ---'-- ,--:-'--'-'-:..::::.....:-'------"- i-'-'--'-"-----"=~----'-' .. ""-.- , 

3/4 t 1 y~.I ... ~ 3/4 . i . 5/8 5,200 

5/8 

___ ?~~ _. __ l_~£.l_~)~~ _ ! ._. __ ._.h~/:!..._, ___ Z,Q<.>9 ..... 
. 1. __ . .1 _~ _. 13 3/41 7/8 10,000 

Hook Dimensions· Strength 

:~~_n~~~.d!~!i!.!!!il!!!!~~~~!lll!g:lThickness of Hook;~~_~~~, 
i __ .l{1_. __ I . ...2I.!§._.l .. __ 2/~?_ __ J ___ . ...J!.~~_. __ .I _____ .~ ___ _ 
J~.J(!_~_X----U#~~=.)l~-~:~-· .~-_-. ....2/1~_ .. --. J-~ -..1QO-=--==...::~.:-
t_H_~(8 ___ 1_1!?_I. . .. 112. .... I 3/8 1. __ 9.9Q .. _m

u
._ 

I 112 I 7 /81._..!?.!.~_· _I 17/32 1 1,300 

I 5/8 I 29/32 L 27/321 5/8 I 2,200 

'_3~4 __ .I 1 118 I 29/32_1 11116 I .. __ ~,Z~ 
13/16 3,200 I 

1 I 13/8 1 114 7/8 4~200--1 

Jaw Dimensions· Strength 
__ .......;...;:'=---.,;;:.; __ .. ___ u .. ___ u • 

J Hole i Hole ! Inside I OD : ID ' Pi I Max 
Diameterj Thi aknw Center to I Center to II' Jaw· I' n I Load . : i cess: Jawend . Shank I Width i Jaweye Jaweye I Diameter Lbs. 

I 114 I' 7/32 I 5116 I 25132 I 5/81 5/8 ,I 9/32 ,I 114 ;I 500 

I 5/}_~_ --.!~ ____ .J 5[16 I. __ ~_ L 5/8 . __ L 5/8 :t_J.~2_!L 114 JOOO 
. ~/~_. ___ .: .. _9_/32. 1}(~~._l __ .!_ ... __ l...fli!~ __ i. 13116 ! __ }).Q.2 __ J 5116 Ll~QQ_ : 

112 5116 112 i 1 9/32 1 I 1 15/32 7116 I 2,200 ; 

5/8 3/8 -2-1-/3-2'"--i 1 21/32 i 1 5116 ' 1 5/16 35/64.1/2. __ I.},?oo i 

3/4 112 131161 __ ~7/3~ .... ! 5/8 1 5/8 43/64 __ .5~~._ ... J_~dQQ. ' 
7/8 9/16 29/32 131132 1 7/8 1 7/8 25/32 3/4 ... ; 7,000 

1 11116 1 1116 2 13/32 2 15/16 .. !.?/16 .. __ 2[~ __ ..II0,~ 

Chicago Hardware & Fixture Co. 
9100 Park Lane 

Franklin Park, IL 60131 
(847)455-6609; Fax: (847)455-0012 

~request 
"'more info 
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~~=rr 
I : I 2. 19 4. 00 

I~ HJI 
--(r-l 'I =-t 

I 

I 

-j,,~,~,,! 
1-----' ---10.0---+-

1
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.63 

.nd on 01~ep-2000 . Fi Ie: 38694801l='Pff 3 ( I 

2 

- -r--

- --

J1 

2 

I 1 
OAAYIt DATE 

REV OESCR IPT ION 
APP"QV[O OAf[ 

UNLESS OTHERWISE SPECIFIED ORIGINATOR TONY LEVANO OB/16/00 

f,DE:,c:=o",,~rlll="7-7.-"·'-:' ;;;:;-=-=~O=RA.::WN:.:-_+. ___ K_. PO_TrE_~ .. _+0-:-:B,-/-:-:16,-/0-:-:0,-t 
.•••. I .. • •. Ol .... • •. OO~ CHECKED TONY LEVANO OS/28/00 
........ TIll"AIIC[, .0' APPROVED TONY LEVANO OB/2B/00 
I) BRtM All StWIP [f)C(S ,015 MAli, USED ON 

2) DO,.,' SCALf OItAI'INC. 

) 011051_ ...... MISt m ... III2..,. ..... ".,T:-=E~RI-c.,....L ------------1 
.)IllU:.M.lIMOt.UAttS!2V AS HI A-~6 H. R .5. 

OR C-1D1B C.F. FLAT 

A FERMI NATIONAL ACCELERATOR LABORATORY 
":N=" UN I TED STATES DEPARTMENT OF ENERGY .1 

PPD/MECHANICAL SUPPORT 
B LAYER MDT OCTANT SUPPORT 

ATTATCHMENT PLATE 
SCALE I DRAWING NUMBER I SHEET I REV 

.75 3823. 130-MC-386948 1 OF 1 

CREATED WITH : !.452.1 GROUP, ~0!.45 

D 

c 

B 

A 

I _.1 



D 

-

c 

-

B 

-

A 

bred ( 

4 I 

1 

I I / 

¢.390 THRU - - -~. 06V 
BOTH SIDES 
(FOR WELD PILOT) 

2. ~ 
.19V 

2x(4.00) 

5 +75 

'. 

and on 18~ep-2000 . Fi Ie: 38695201LB.PII 

~ 

" i /;'W r" Irl 
/.19 1\...1 2x 

~ 2 
R£f 

! 
/- '\ i 

/~~_I t 'ir 

I 73.00 

! 70.90 
I 
i 
I 

i 
I 

3 

I 2 

It:. 

I 2 

j 1 
...... 

REV DEseR I PT I DN 
APPROV[O 

A WAS IMC-386948 K.POTTER 
TOO lEVAIl) 

B 81 WAS 3.25. 82 WAS 6.25 K.POTTER 
TOO lEVAIl) 

NOTES: 

- ALL WELDS TO CONFORM TO A.W.S. 01.1-2000 
(STANDARD FOR WELDING PROCEDURE AND 
PERFORMANCE QUALIFICATIONS) 

- APPROMATE WEIGHT- 90 POUNDS 

OAf[ 

OA" 
09107100 
09107100 
O9/llIOO 

O9/llIOO 

'i , 

, 

'I 
d 

" 

3 COW./STK. I N~Ml~T~:C~~R Hl~o~m~J~E~~ ~g0AL) 2 

2 COW./STK. 4.0.4.0 •. 19 A500 GR.B STRUCTURAL STl. TUBE 7" 

1 MC-J86949 MOUNTING PLATE 

I TEll PART NO. DESCRIPTION OR SIZE 

PARTS LIST 

'-"lESS OTHERWISE SPECIFIED ORIGINATOR 
O(CIIMl TOl.ERMC(S: DRAWN 
.X-t,! XX-t.OJ .XXX":I:.OO5 CHECKEO 
ANCU..M TOl.[ItMC[: t I' 

APPROVED 
!) IlR£M All StWI' [DC£S .Ol~ tN. USED ON 
) OO..,T SCAlE _INC. 

TONY LEVAND 
K.POTTER 

TONY LEVAND 
TONY LEVAND 

1 

OTr, 

08/16/Qp 

08/16/0p 

08/28/Qp 

08/28/0p 

I 

D 

f---

c 

B 

I DllilDlSlCllSe.sDIlI'IIIMSI 'f14 .• ,IAI:: .... :-;T"'ER""'I7.AL----------....,·: 

lIN. M.l MACH. UfAC£S 12V SEE PARTS LIST 

~FERMI NATIONAL ACCELERATOR LABORATORY 
~ UNITED STATES DEPARTMENT OF ENERGY 

PPD/MECHANICAL SUPPORT 
B LAYER MDT OCTANT SUPPORT 

SUB-FRAME WELDMENT 
SCALE I DRAWl He NUMBER I SHEET REV 

.09 3823. 130-MC-3869S2 1 or 1 B 

A 

CREATED WIT1H : MS2.1 [GROUP: I _...;;D'-'-OMS-"-'-__ --'~ 



D 

-

c 

B 

-

A 

¢.J90 THRU 
TH' S S, DE ONL Y 
(FOR WELD NUT) 

4 

I I 

( i 
\ I 
\ : 

/ 
I 

I 

- __ ~.06V 

I 

I 

I 

I 

I 

2x f"',. .,9V\ 
~r- I 

2 ." 

3 

I ' 

I 

I 

4 

i 75.2B 

I r" 
I 

I 
I 1 

I 

I 

77 .50 

2x(4.00) 

A5~1---
+-r- I _ 

6.12 I--- I I I-_~ 
~ f- ~=Jj-=~-j =,=~=-±--HII>J--~ 

3' 43t UL (}06) I.t ,.25--1 ~ (4.00) 

6.~5 ~ I 
12.89 ---l 

~~le( and an 144ep-2000 . Fi Ie: 38695301LA.Pff 

2 

t, 

2 

I 1 
DATE 

REV OESCR I PT ION 
APPROVED OAT( 

A CIlII.ISTK. WAS IUC-386948. 5.75 WAS 7.12 K.POTTER 09/07/00 
TONY LEVANO 09/07/00 

NOTES: 

- ALL WELDS TO CONFORM TO A.W.S. 01. '-2000 
(STANDARD FOR WELDING PROCEDURE AND 
PERFORMANCE QUALIFICATIONS) 

- APPROMATE WEIGHT- 100 POUNDS 

-------------------------

-----1-

4 COI.f.I.lSTK. ATTATCHMENT PLATE , 
3 MC-386948 11 ~~~Ml~T~~:c~~R Hj~0~m~J~E6~ ~g0AL~ 1 

2 COI.f.I./STK. 4.0.4.0 •. 19 A500 GR.B STRUCTURAL STl. TUBE B' , MC-386974 MOUNTING PLATE I 

I TE /of PART NO. DESCRIPTION OR SIZE OTY. 

PARTS LIST , 

UNLESS OTHERWISE SPECIFIED ORIGINATOR TONY L EVAND OB/16/0P 
O{CIMIU.. TOLERANCES: DRAWN K. POTTER OB/l6/(jp 
.X .. t.l XX-t.Dl .XXX-t.OOS CHECKED 
ANG\A.Nl:lOl(ItAHC(: .,. 

TONY LEVAND 
TONY LEVANO APPROVED 

DB/2B/QP 

OB/2B/00 
1) !IRENe All SHARP [octs .OIS IMK USED ON 
2) DO NOT SCAlE DRAWINC. 

I DI.vI51GtSIMSEDlf(lloWSl TI4 .• 1t121: .... =TE=R-:c,.C"L-----------rl 

4) aMJ. III WOI. _ACtS 12V SEE PARTS LIST 

.:It. FERMI NATIONAL ACCELERATOR LABORATORY 
~ UNITED STATES DEPARTMENT OF ENERGY 

PPD/MECHANICAL SUPPORT 
B LAYER MDT OCTANT SUPPORT 

SUB-FRAME WELDMENT 
SCALE I DRAWING NUt.ABER 1 SHEET REv 

.09 3823. 130-MC-386953 1 OF 1 A 

D 

c 

-

B 

A 

CREATfDWITH MS2.1 IGROUP: __ D:.;O;;;;M;;.S ___ ....J 

I ~ 



4 I 3 I 2 I 1 1 
I 

OR_ OAT[ 
REV DESCRIPTION 

APPROVED OAT[ 

I A K.POTTER 09/07I!JO , WAS IMC-3B694B TONY lEVAH[) 09/07100 

I 8 61 WAS 7.0B. 62 WAS 11. H K . POTTER 09/1J1OO 

D 
TONY lEVAH[) 09/1J1OO 

D -'''i''OO'1 "-lr ,'.00' 1 
I II 

~ 4: ~ 
I I I II - +-

I II I I 

I II I I 
- I II I f--

I 
" Q ..I- -I. ~ 

T--
I: " ~ 

6.5 

" 
I 

") I 

~ 
I 

~ '" -:--I I 7 -
I :1/ .19V I :::::l1 I I 

8.03 V C 1 ------------~-- If / C 
.19 I\" I (4.00) 

1 ~ -- I~-~:+r_-I- ,..... -- T e- NOTES, 
'l--V : 1.50 

- ALL WELDS TO CONfORM TO A.W.S. 01.1-2000 

f--- 3.00 ---1 ---r (STANDARD FOR WELDING PRDC£DURE AND 

- t.~'55~ i 
PERfORMANCE OUALIF I CATIONS) 

f--
- APPROMATE WE I GHT· 35 POUNDS 

fjz, 12.89 • - THI S DRAWING IS A LEFT HAND VERSION OF IMC-JB6965 

A 4 COI.t.I./STK. ATTATCHMENT PLATE 1 

3 MC-3B694B 1 ;~~~~~E~~gA~~ ~~~5~~mO W6~D E~~rL) I 

B 2 COW./STK. 4.0.4.0 •. 19 A500 GR.B STRUCTURAL STL. TUBE 1.5' B 
1 MC-3B6955 MOUNTING PLATE I 

ITEM PART NO. OESCRIPTION OR SIZE OTY, 

~ I /¢.J90 THRU 

r-~~ 
PARTS LI ST q THIS SIDE ONLY 

(FOR WELD NUT) UNLESS OTHERWISE SPEClflEO ORIGINATOR TONY LEVANO 08/16/QO 

i 
OECIIMl TOlERANCES- DRAWN K .POTTER 08/16/00 

cv---- .X-t.l XX-t,OJ .XXX-t,OOS CHECKED TONY LEVANO 08/28/00 I ANQJlNt TOlERANCE: 11' 

- I I 
~ 

APPROvED TONY LEVANO 08/28/00 
, 1) IJl[M All SHAll' EDGES .Ol~ IMI(, USED ON , I , 2) DO NOT SCALE ORMINC, " , t=-----,::t 
I 

I ----.- )OlI(IISIOMSIMS(DII'(IMlSIT14.511-'M2 MATER IAl 
I I I 

4)Itu.ALlIMCHSUIf"ACESI2V SEE PARTS LI S1 

1 t'-- * FERMI NATIONAL ACCELERATOR LABORATORY 
I 'V' I UNITED STATES DEPARTMENT OF ENERGY 

A I I PPO/MECHANICAL SUPPORT A 
I I B LAYER MDT OCTANT SUPPORT 

SUB-FRAME WELDMENT 
, SCALE I DRAWING NUMBER I SHEET REV 

i 
.4 3823. 130-MC-386971 1 OF 1 B 

~~ted / 

CREATED WI TH MS2.1 IGROUP, OOMS 

,ond on 184ep-2000 . F; Ie: 38697101Ls.Plf :13 1 2 1 ~ 

'j 



4 I 3 I 2 I 1 I ...... DATE 

~ 
REV OESCR I PT ION 

APPROVED DAlE 

I A WAS IMC-386948 
K.POTTER 09107100 

: IONY LEVANO 09107~ 

B BI WAS 7.06. B2 WAS 11.14 
K.POlTER O9/IJIOO 

TONY LEVANO O9/IJ1OO 

D 1 ,'.00, 1[-" 1"00'1"'- " D 
" " 

I 
H 

Ii 
II r- 11 ;I 

I II I H 

i - Ifl- II I : 
II I 

I I Ii I 
- I I II I .,-

I ,Q II I , 
6.5 -r 

~ 
- II 

T 
I I II I 
I r --; ./' I 

~ 
,--

13 I'- I 

€ I i .19V ~: I 
I 

, 
I r-I 

~~ 
I 

I 

I 
8.03 

C IC 1 c 
(4'r) I .19 I\" 

I 

1 : 
----k------------I , 

-e T _. rt- ""t\ 1r T NOTES: 
1.50 : ~ : 

-

- ALL I¥£LDS TO CONFORM TO A.W.S. DI.I-2000 

~ ~ 3.00--j I 

'''~ 
(STANDARD FOR WELD I NG PROCEDURE AND 

- AI 
8.5 PERFORMANCE QUAL I FICA T IONS) 

r--
I I - APPRCt.tA TE WE I GHT· J5 POUNDS 

AI· ! 

I 
12.89 - THIS DRAWING IS A RIGHT HAND VERSION OF #MC-J86971 

, 
Ii, 4 C()I.f,I./STK. ATTATCHMENT PLATE I 

3 MC-J86948 I N~~A~~£~~g.~~ ~~~5~~mO w6~0 E~!L) I 

B 2 C()I.f,I./STK. 4.0x4.0x.19 A500 GR.B STRUCTURAL STl.TUBE d· B 11! I MC-J86955 MOUNTING PLATE , 
ITEM PART NO. DESCRIPTION DR SIZE OTY,: 

TH I 5
9
\ fg~ b~~~ ~ 

I ~ PARTS LIST " 

~ 
" 

(FOR WELD NUT) UNLESS OTHERWISE SPECIFIEO ORIGINATOR TONY LEVANO 08/16/00 
DECII,Ill TOl[IIAMC[S: DRAWN K.POTTER 08/16/00 

1-0 
,X-t,1 U-t.Ol ,XlX-t,Q05 CHECKED TONY LEVANO 08/28/0P 
AHQJlNt IOI.[_MC[: I'" TONY LEVANO 08128/00 APPROVED - d I 1) BRUit AlL SHARP [DC[S .DIS ItAlI:, USED ON 

.D6V I 
2) DO fin SCAl[ DR_ING. 

t=-----c~ 

~ 
----- I } DltOSlGIS MSED" oIIISl m .• ,t12 

MATERIAL 
I 4) 1MlI, ,Ill MMJI. ""MIS 12r SEE PARTS L' ST 
I 

--t I .:It. FERMI NATIONAL ACCELERATOR LABORATORY 
I Y UNITED STATES DEPARTMENT OF ENERGY I 

A I II \ I PPO/MECHANICAL SUPPORT A 
I I B LAYER MDT OCTANT SUPPORT 

SUB-FRAME WELOMENT 
SCALE I DRAW I He NUMBER I SHE E T REV 

.4 3823.130-MC-386965 I OF 1 B 
L CREATED WITH : MS2.1 I GROUP : DOMS 

l.~ted .vand on 184ep-2000 . Fi Ie: 38696501[S.PII 3 I 2 I 



D 

-

c 

-

B 

.-

A 

bled 

4 I I 

r,~~ 
l ,\<9-. =-19 rr-< V 2 

X 

't--I+---+---J If 2x 

~.392 THRU~~ THIS SIDE ONLY -r 
(FOR WELD NUT) 
. I 1\ 

\ 

.19 I\", 

If 
I : \ , 1\;/ 
\, L-~.06V .19 '" 

r I 

I I +--1\ I--.----~~:__.I~==-. ___ 3 ____ .,-1 __ _ _ -tt-"---"-i- _._,-

,*11 II 
" ~Tl--_I-- _ ffi ! !'"I _~ I 

"If- ~I~ 
.191" I ~ 

I 

1-------
~ 

69.03 

'~!--~ 
2x (4.00)_1--

-r--~ I f.\ 

! 

tS.94 , 
! 
i , 
I 
i 

t'--/ 
.19V 

r+-

75.28 

riIi -- l-I! - a 

--& 5f-~' _.......-...... ~~r---0 : L' I-

6.13 I-- _ 
.-L..: j--'l-::±l"==i==::----____ ~-L._. -, ttl~~I-' ~ 

3'43t~i I 111 : ~ 10.16~ ~ 1.12 6.55 I--- I 
12.B9~ i 

land on 144ep-2000 . Fi Ie: 3869S001LA.Pff I 

2 

2 

I 1 
OAA'fIN OATE 

REV DESCR' PT' ON 
APPROVED OAl[ 

K.POTT£R 09lfJ711JO 

TONY LEVANO 09lfJ711JO 
A OOoII.lSTK. WAS /lIC-JB694B, 5.75 WAS 7.12 

NOTES: 

- ALL WELDS TO CONfORM TO A.W.S. 01.1-2000 
(STANDARD fOR WELDING PROCEDURE AND 
PERfORMANCE OUALlfICATIONS) 

- APPROMATE WEIGHT· 120 POUNDS 

4 COW.lSTK. IN~~~M~~A~~ ~~~5~~mow6~OE~~lLl I 

3 MC-J86948 ATTATCHMENT PLATE 2 

D 

c 

2 COW.lSTK. 4.0.4.0x.19 A500 GR.B STRUCTURAL Sf[. TUBE B.,~ B 
I MC-J86974 MOUNT I NG PLATE I" 
~-+~~--~~~~~~----- ------~~,rl, 

I TEll PART NO, OESeRIPT ION OR SIZE OT~I 
--- ------'---.----------- -------'-----;r 

PARTS LIST I' 

UNlESS OTHERWISE SPECifiED ORIGINATOR 
I)£CItMl. TOlERANCES: DRAWN 

.X-t.l XX-t.Ol ,XXX-t.ODS CHECKED 
NGJI.M JOlERANCE: *1' 

APPROVED 
I) IR[AX All $fWII' EOG£S .015 _II:, USED ON 
2) 00 NOt SCAlE DRMUNC. 

TONY LEVANO 08/16/00 
K. POTTER 08/16/0P 

TONY LEVANO 08/28/00 
TONY LEVANO 08/28/00 

) 01l05101tS M!(])IJIIJIMI5t l'14 •• 11U1-:-..... ""T=-=Ec::"R:-:'A-:-L------------I 
'W.AlllMOt.uro\C£SI2V SEE PARTS L' ST 

~ FERMI NATIONAL ACCELERATOR LABORATOR'Y 
~ UNITED STATES DEPARTMENT OF ENERGY 

PPO/MECHANICAL SUPPORT 
B LAYER MDT OCTANT SUPPORT 

SUB-FRAME WELOMENT 
SCALE T DRAWING NUMBER I SHEET 

.09 I 3823. 130-MC-386950 1 OF 1 

REV 

A 

A 

CREATED WITH MS2.1 ICROUP, _...;O:.,:D;:;MS:.... __ ---' 

I ~ 



D 

-

c 

-

B 

-

A 

4 

~
¢.392THRU 

l - TH ISS I DE ONL Y 
(FOR WELD NUT) 

/ I I 
I I \ 

\11 if ;' 
~~--\ 

, , 

I 

3 

~,-r- i *~ : --------1,- -

'" ~--rlt--t-- ~ 
~\~ ~ 

l 

69.03 

I 

"'1,,17+\ ' ~ 
-L-: I---' 1---1-----

2x(4.00) -r I 

A:, _-c- r-- I f.\ 

5+-- ~r-rf--~t--0 

I 
i 

6.13 r--
~ I--p-+t=+~-'="'~-.----, 

3. 43 =l~i I l.t31 6.55 I-- I 
12. 89 -----! 

vond on 144ep-2000 • F; Ie: 3869660 1LA. P f f 3 

I 

" ,/ I 2x/. 19V ~ : J. 
2x' K/ 

.19 I\... 

* ~ r-1 
I 

I 

I 

-I "' --1 f--- ---

.. j\. / U·19V 
.19V 

J-'-

~ "'J .19V I 
f--- 15.0 

I 
I , , 

77.5 I 75.28 

,65.94 

I 

---~ 
- I 

I 2 

A 

I 1 
OR .... 

REV DESCRIPTION 
APPROVEO 

DAT[ 

DAT[ " 

A CCMI./STK. WAS /IAC-J8694B. 5.75 WAS 7.12 K.POTT£R OMJJIOII 

TIJ/Y lEVAMJ 09/OJM 

NOTES: 

- ALL WELDS TO CONFORM TO A.W.S. DI.I-2000 
(STANDARD FOR WELDING PROCEDURE AND 
PERFORMANCE OUALIFICATIONS) 

- APPROMATE WEIGHT- 120 POUNDS 

4 C()!,f,f.ISTK. 11 ~~~~~~E~~EA~~ 1~~5~~mO W6~O E~~lL) I 

3 MC-J86948 ATTATCHMENT PLATE 2 ,I 

2 C()!,f,f.ISTK. 4.0,4.Dx.19 A500 GR.B STRUCTURAL ST[. TUBf 8.:~ 
1 MC-J86974 MOUNTING PLATE 111 

I TfM PART NO. Of SCRIPTION OR SIZf OTY; 

PARTS LI ST 

~lESS OTHERWISE SP£ClfI(O ORIGINATOR TONY LEVAND 08/16/0P 
DECI",," TQL[JWC[S: DRAWN K . POTTER 08/16/0P 
.X-t.1 XX-t.03 .XXX· ... 005 CHECKED TONY LEVANO 08/28/0P 
ANCtllAR TOLEAN«:[: ". APPROVED TONY LEVANO 08/28/00 
I) BREAK AU SHMP [OC(S .DI~ w.x. USED ON 
2) 00 NOT SCALE ORAl"'''. 

) DI'IIISICllSIQ(D .... MlSI m.!III-11I2 
MATERIAL , 

.)IIU.lIl.ltlAOt.urACtst2V SEE PARTS L I S1 " 
~FERMI NATIONAL ACCELERATOR LABORATORY 
~ UNITED STATES DEPARTMENT OF ENERGY 

D 

c 

-

B 

PPD/MECHANICAL SUPPORT A 
B LAYER MDT OCTANT SUPPORT 

SUB-FRAME WELDMENT 
SCALE I DRAWING NUMBER I SHEET REv 

.09 3823. 130-MC-386966 1 OF 1 A 
CREATED WITH: MS2.1 ICROUP: DOllS 

I ~ 



1..---

D 

I 
- B.o I I 

0- I I 

t-- I 
I 

I I 

c 
~ 

10--

~ ~ 
- ~ 

I 

It 
- ---.-- -

I 
(4.00) 

B 

-

I/rlf! 
. 191C"\ I I : 

I I 
.-=-=-====-i=r===-=!d: 

! i I 

-'---±=lg~~~-':~J~iJ..1 __ ->l ~l----- '--

! .19~ I 

I--- /78 ----j 
I-- 7.0 ----l 

14.50 

10.6 

14.50 

A 

Plotted by levond on 184ep-2000 . File: 38696ooJB.Ptt 

3 

(6. 390 THRU (3) 
THIS SIDE ONLY ~ 

(FOO .no ''') ,t: -~ ~ 
\ I I I 

I I I 
I ! / 

t-'-'·06V 
I 
I 

I 
I j 

--L __ - -1--- - ----1----- t- I 

~ ~ : 1 ; 

3 

I 

I I 
I 

~ J 
~ j: I _-!-+.J I I 

.19V I I 

11 ~ ~::l==="i~ 
I: I 
v' , l.l.-\J 
0/ I~ ~J.9J-A 

1---6.55- A 11-0·----- 12.B9 -----I 
fA 

I 2 

I 1 
DR ... "", OATE 

APPRO .... EO OAT[ 1 

REV DESCRIPTION 

K.POTTER 09/0//00 A WAS #MC-3B694B 
TONY lEVANO 09/0//00 

K.POTTER 09/WOO B BI liAS 4.43. B2 liAS 7.05 B3 WAS 11.21 
TONY lEVAllO 09/1J/00 

NOTES: 

- ALL WElDS TO CONfORM TO A.W.S. 01.1-2000 
(STANDARD FOR WELDING PROCEDURE AND 
PERfORMANCE OVAl! fiCA T IONS) 

- APPRDMA TE WE I GHT· 50 POUNDS 

Ii 

" " 

, 

- THIS DRAWING IS A RIGHT HAND VERSION OF IMC-JB6964 

4 COf,f,j.lSTK. ATTATCHMENT PLATE 2' 

I" 
2 COf,f,j.lSTK. ..0 ••. 0 •. 19 A500 GR.B STRUCTURAL STl. TUBE 2.~· 
I MC-J86955 MOUNT I NG PLA TE 

IT£M PART NO. DESCRIPTION OR SIZE 

PARTS LIST 

lIIlESS DTI£RWISE SPECIfiED ORIGINATOR 
DECUML TCl.£UNC£S: DRAWN 
.X-t.l XX-t.Ol .XXX-t.OO5 CHECKED 
AtOl.AR rll.DIMC£: a I· 

APPROVEO 
1) IIt[M All ..... [DG(5 ,015". USED ON 
lz) DO ,." SCM.[ OIUoWINCt. 

TONY lEVANO 

K.PDTTER 

TONY lEVANO 

TONY lEVAND 

III 

OT~: 

08/16/00 

08/28/00 

08/28/00 

~ 

D 

I--

c 

B 

)OIm&I._IJICIIMS.YI4 ... 11U1-:-IIA"'T==E"'RI""AL:-------------i,;L1 

) .... M.L". UFMtS 12r SEE PARTS LI ST 

A FERMI NATIONAL ACCELERATOR LABORATORY 
V UNITED STATES DEPARTMENT OF ENERGY 

PPD/MECHANICAL SUPPORT 
B LAYER MDT OCTANT SUPPORT 

SUB-FRAME WELDMENT 
SCALE I DRAWl NG NUIIIER I SHEET 

.09 3823. 130-MC-386960 1 OF 1 

CREATED WITH: I.IS2.1 IGROUP: DaMS 

I 

REV 

B 

A 



4 I 

D 

-

~ ~.J90 THRU 
3 .--- TH ISS I DE ONL Y (: J'" .£CD '"'l 

\ I I I 

C 
\ I I 
\ ! I 

.06V'-'--\ 

I 
I 

\ 
I I - - - -I 

\' I *- ..i 
I 
I 
I 
~-$ ~ I I 

.~ -
I 

\ \ I I ."'-I 
B I I .19V 

~r i I 
'[F 1====1:::9 

~w - l. ~\ I 

,V 
A r-'''~j A r--- 6.55 

I 

A 12.B9 ·1 
A 

b,ed I, ond on lB4ep-2DOD • Fi I.: 3B6964D1Ls'Pff 

I 

,\ / 
19V-?' \ I I 

. "'-: : 
. 1 I V ~ = = = = ";':l:-==C:::~:-===:r:l 

I I I I B.O 

~
: 

11ft I 

I 
i 
I 

I 
j-, 

~ ! i -+--0 
~====d~==~'r-~-~-==_~' 

~ ~~~ 

---- - --+-1011--. t--
.~51--{4.00) - 1.50 

l l I 1<" b 
__ ...L_ - -r-+\ -+~ ..... :tilI.)-----(JIr-c..&-t--+- - ----'-r 

1.54 t 
T (4.00) 

14.501 

10.6 

I 
I 
I 

-y-- ~ K=:~~~=t 

I . 1~t> ! 
f--7.J8~ 

1---7.0-

3 I 

14.50 

2 

A 

2 

I 1 ., 
p ...... OA" REV DESCRIPTION ........... OAT( i 

A WAS /MC-J86948 K.POTIER 09101100 
TONY lEVAM) 09I07/1iO 

B 91 liAS 4.43.82 liAS 6.55.93 WAS 11.21 K.POTIER 09I1JA1t 
TONY lEVAM) 0911~ 

,I D 

-

c 

NOTES: 

II 

- All WELDS TO CONFORM TO A.W.S. 01.1-2000 
(STANDARD FOR WELDING PROCEDURE AND 
PERFORMANCE OUALI FICA T IONS) 

Ii-
- APPROMATE WE IGHT· 50 POUNDS 

- THIS DRAWING IS A LEFT HAND VERSION OF IMC-386960 

4 COLtA.lSTK. ATTATCHMENT PLATE 

3 MC-386948 ,1 ~~~~~~Elr-gA~~ ~~~5~~mO W~~D E~!l) 
2 COLtA .ISTK. 4.0x4.0x.19 A500 GR.9 STRUCTURAL STl.TUBE 

MOUNTING PLATE 
i.~· B 
1 i 1 MC-J86955 

I TEll PART NO. OESCRIPTION OR SIZE OT~l 
PARTS LIST 

,-"LESS OTHERWISE SPECIFIEO ORIGINATOR TONY LEVANO 08/16/00 

DECI" JOLEIWC(S: DRAWN K .POllER 08/1e~ 
.X-t.l XX·I.03 •• Xl(.t:.~ CHECKED TONY LEVAND 08/28/QO 
MOIA.M 'DlOMCl: OJ' 

APPROVED TONY LEVAND 08/28/01> 
" .. M All SHAlf'lDCD ,alS 1IIlX. USED ON ., 

) DO ".,t SCAL[ OMI'IIIIC. 

I ollllSlC115 MIt lI'IIIotISl TlU ... 11U MATERIAL 
' ...... lllMOl.IJI'ACt:SI2V SEE PARTS L 15T , 

~FERMI NATIONAL ACCELERATOR LABORATORY 
~ UNITED STATES DEPARTMENT OF ENERGY 

PPO/MECHANICAL SUPPORT 
B LAYER MDT OCTANT SUPPORT 

SUB-FRAME WELOMENT 
SCALE 1 ORAWING NUMBER I SHEET REV 

.09 3823. 130-MC-386964 1 OF 1 S, 

A 

CREATEDWIlH: 1.452.1 IGROUP: _..:.DOMS= __ ---lU 

I' ~ 



4 I 

D 
if I II'.. 

.19 I\", \: : ~ .19V 

-< t-

I I -

~ ~ 
-~ 

I 

--

I'\. 

c I 
. 19V 

-

B 

-

A 

-bled 0,1 nd on 18~ep-2000 . F; Ie: 3869540.[B.Pff 

2 • 

I 2 

3 ¢.390 THRU ~ ...- __ 
THIS SID£ ONLY ,Ar: 
(FOR WELD NUT)," Jh 

(: I I 
\ I I I 

." L
1
- ~,,'V 

I 
I 

/ 

22.19 

I ---cD 
~~B.5~ 

1-(4.00)~ 3.93 I- &, 
I I f---6.55- A 
~ "'1·--- 12.B9 ----1 

! 

I 

§ I 2 

I 1 
REV DESCRIPTION 

A K.POTTER 091O~ 
WAS IMC-JB694B TONY LEVAM) 0910111» 

8 81 WAS 4.44.82 WAS 7.07. 83 WAS 11.14 K.POTTER 09/1~ 
L-~ __________________________ LT_OO_Y_LE_VAM)~L09_/~_I~ 

D 

NOTES: 

- ALL WELDS TO CONfORM TO A.W.S. 01.1-2000 
(STANDARD fOR WELDING PROCEDURE AND 
PERfORMANCE OUAL If ICAT/ONS) 

- APPRCJ.lA TE WE I CHT· 60 POUNDS 

-Tfj/S DRAWING IS A RIGHT HAND VERSION Of IMC-386963 

4 ro.tI./STK. ATTATCHMENT PLATE 

2 ro.tI./STK. 4.0.4.0 •. 19 A500 GIl.8 STRUCTURAL STL. TUBE 

1 MC-386955 MOUN T I NG PLA TE 

I TEM PART 00. DESCRIPTION OR SIZE 

PARTS LI ST 

211 
I 

11 

J." .. 
I" 

l1<lESS OTI£RWISE SPECIFIED ORICINATOR TONY lEVAND 08/'6"'lJl 
OECIIMl lOLWINC[S: ORAWN K. POTTER 08/16/00 

."'.' 'X·'.OJ .1"".005 CHECKED TONY LEVAND 08/28/db 
""""" 'I1W11C(, ". APPROVED TONY lEVAND 08/28/00 
I) lIRE ... All SHMP [OC[S .O'!". USED ON I' 

) 00 NO' SCAL[ OIW..,". il 
.:.i. ) DIIOSICIB_ .... ' m .• lct:-MA::-:T==E"'RI~AL:---------------------'-1 

' ..... llMOt.U'GSI2V' SEE PARTS LIST 

A FERMI NATIONAL ACCELERATOR LABORATORY 
~ UNITED STATES DEPARTMENT Of ENERGY 

c 

-

B 

PPD/MECHANICAL SUPPORT A 
B LAYER MDT OCTANT SUPPORT 

SUB-FRAME WELDMENT 
SCALE I DRAWING NUUBER I SHEET REV 

.09 3823. 130-MC-3869S4 • OF' B 
CREATED WITH: MS2.' ICROUP: DOMS II 

I '~ 



D 

-

c 

-

B 

-

A 

3 

(11 
\ I 
, I 

I 

.06V 

4 I 

¢.390 THRU 
THIS SIDE ONLY 

I~ (FOR WELD NUT) , 
I \ 

1 ) 
I I 

~ 
i 
I 

I 
1 

j 

I 
I 

J: 
.19V : 

ir-
I 

I 

: If 

:V·191
\... 

~ ~ iV' -rJ I 

--l-I--- ---li--lII-- ~ r-
\ 
\ 

\ 

22.19 

\ 
\ 
\ 

\ 
\ 
\ 

\ 

I I 
I I 
I I 
I I 
I I 
I I 
I I 

2x' I'.. 
~/ .19V 

:~ 
~I \IV 

!- : 

II ffi I 
~~ 

I 
I 
I 

I I I 
\ I I I I I 
:IYt--~1 18.22 ~ 
i \-,-; , ir-----r j'r 
r---l:;t=, ===1=$, I 7.44 t·: I 
: : .19 : l 4.19 : 

_~ ~I-~~L~_~_-,p-j~- - -+--_..LJ-i l ~ 1-- - - 111=;~n'=l=1 ==--,,1' 

8-
cv--- l-

~8.5~r-

I I t I D~ '-:-::-fl+-" (4'r) .19 I\", 

I~ t: ~~ ] 
I 

1.50 

fA I- 3.94 + (4.00) ~ 
fA I-- 6.55---j 

IA 12.89 

I 

·1 

1:.-7.78-1 
.25 -l~(4.00).J-- 7.0- ' 

and on 1,84ep-2000 , Fi ,., 38696301LB.Pff ~ I 
I 

2 

2 

I 1 " -] '1 

REV OESCR I PT ION 

A WAS IMC-38694B 

B Al WAS 2.9J. A2 WAS 6.07, AJ WAS 11.14 

NOTES: 

- ALL WELDS TO CONfORM TO A.W.S. 01.1-2000 
(STANOARD fOR WELDING PROCEDURE AND 
PERfORMANCE OUALI fiCA T IONS) 

- APPiiOlAA TE WE I GHT· 60 POUNDS 

CR_ 

__ 
K.POTTEII 

TONY lEVAMl 

K.POTTER 
TONY lEVAMl 

- THI S DRAWING I S A LEfT HAND VERS ION OF IMC-JB6954 

DA" 
DAr, ! 

0910111 

09107 

09I1.il! 

otll~ . D 

-

c 

-

·4 

4.0.4.0 •. 19 A5DO GR.B STRUCTURAL STl. TUBE J. ' B 
1 II 

2 Cor.Iof.ISTK. 

MOUNT ING PLATE 1 MC-J86955 

I TEM PART NO. OESCRIPT 101/ 00 SIZE 

PARTS LIST 

IM..ESS OTHERWISE SPECIFIED ORIGINATOR 
DECIIML TCJ.PMC(S: ORAWN 

.X-t.1 XX-t.Ol .XXX-i.ODS CHECKED 
NQA.M TOUJMC(: *1" 

PROVED 
I) _.uc All SHMP tDCES ,015""'. USED ON 

) DO,.,1 SCAI.[ DllAWINC. 

TONY LEVANO 

K.POTTER 

TONY LEVANO 

TONY LEVAND 

) DIIOS'IIII"".' YI4."11G MATERIAL 
) IN, IIll N. UfACO 12V- SEE PARTS LIST 

08/16/00 

08/16/00 

08/28/0p 

08/28/9P 

~FERMI NATIONAL ACCELERATOR LABORATORY 
~ UNITED STATES DEPARTMENT OF ENERGY 

PPO/MECHANICAL SUPPORT A 
B LAYER MDT OCTANT SUPPORT 

SUB-FRAME WELOMENT 
SCALE I ORAWI NG NtJM8ER I SHEET 

.09 3823, 130-MC-386963 1. or I 

CREATED WITH: 1.452.1 IGROUP: _:::.;00:;:"':;;.5 __ -,,"....1 

I ~ 



D 

c 

B 

A 

bted ~. 

I 
I 

I 
I 
I 

\ 
\ 
\ 

\ 

4 

\ 
\ 

\ 

4 

\ 
99.47 \ 

38.56 

2x f/l.390 THRU 
THIS SIDE ONLY 
(FOR WELD NUT) 

J 

'" 

5 

3 

4xi>---~-€l 

ond on 18~ep-2000 , Fi I.: 38696101 .plt 

3 

~-----+----70.5D---------------~ 

-------+- 53.69 -------0+10-

2 

51.13 

114.37 

103.88 

51.13 

2 

1 
REV OEseR I PT I ON 

OAT[ I! 

APPROVED DATE 

A Al WAS 2.93, A2 WAS 6.06, A3 WAS 10.20 K.POTTER 09/1 

NOTES: 

- All WELDS TO CONfORM TO A.W.S. 01.1-2000 
(STANDARD fOR WELDING PROCEDURE AND 
PERfORMANCE DUAl! fiCA T IONS) 

- APPR(),IATE WEIGHT" 470 POUNDS 

TONY l[VA/,IJ 09/1 

-THIS DRAWING IS A LEfT HAND VERSION Of IMC-386951 

4 COW./STK. 

3 MC-J86948 

_.JtJ-18 UNC-2B HEX STEEL WELD NUT 
("McMASTER-CARR 190596AOJO OR EQUAL) 

ATTATCHMENT PLATE 

2 

21 

D 

c 

4.0,4.0,.19 A500 GR.B STRUCTURAL STl. TUBE 21,: ' B 
MOUNTING PLATE 2" 

2 COW./STK. 

MC-386949 

Iffll PART NO. DESCRIPTIOO OR SIZ£ 

PARTS 1I ST 

..... [55 OTHERWISE SPECirIEO ORIGINATOR 
Me ..... TCIlEIlMaS: ORAWN 
. X-t. 1 XX-. ,OJ .1"-.,005 CHECKED 
ANCUlNi TOlEIN«:[: '1' 

APPROVED 
I) lAO': All SNIP [DC[S ,at!! 1M., USEO ON 

) DO 111)1 SCALE DRAlJINC. 

TONY LEVAND 

K.POTTER 

TONY LEVANO 

TONY LEVANO 

)DltIlIS, ....... IYI4.!JII..1112 MATERIAL 

) aN. AlL IIIOI,"ACES 12r SEE PARTS LIST 

OTr'l 

08/16/1)0 

08/16/00 

~FERMI NATIONAL ACCELERATOR LABORATORY 
~ UNITED STATES DEPARTMENT Of ENERGY 

SCALE 
.09 

PPD/MECHANICAL SUPPORT 
B LAYER MDT OCTANT SUPPORT 

SUB-FRAME WELDMENT 
R[\1 

A: 

A 



D 

c 

B 

A 

blled ( 

114.37 

103.88 

4 

-1------- 53.69 ------1-""11 

'ond on 184ep-2000 . Fi Ie: 38695101 A.pll 3 

I 
I 

/ 
I 

I 

38.56 

x.>--:-::Tt---'" ! j oJ A 

1-12.89~ 

2 

99.47 

86.50 

2 

1 
REV OESCR I PT ION 

A AI WAS 2.93. A2 WAS 6.03. A3 WAS 10.20 rK:.:...PO",T.;.;TE;:.:R-+:::09!.-'/I'<'f!'-i 
TONY lEVANfJ 09/1 

2x 11.390 THRU 
THIS SIDE ONLY 
(FOR WELD NUT) 

NOTES: 

- ALL WELDS TO CONfORM TO ,(.W.S. 01.1-2000 
(STANDARD fOR WELDING PROCEDURE AND 
PERfORMANCE OUAlIf I CAT IONS) 

- APPROMA T£ WE I GHT· 470 POUNDS 

- THIS DRAWING IS A RIGHT HAND VERSION Of IMC-38696 I 

3.0x4.0x. 19 A5DO GR.S STRUCTURAL SIl. TUBE 
f/l.JIJ-I8 UNC-2B HEX STEEL WELD NUT 
("McMASTER-CARR #90596AOJO OR EQUAL) 

ATTATCHMENT PLATE 

D 

c 

4.0x4.0x.19 A5DO GR.S STRUCTURAL SIl. TUBE 
r-r---~----~--~~--~~~B 

MOUNT I NG PLAT[ 

oESCR/PT lOll OR SIZE 

PARTS LIST 
..... ESS OTHERWISE SPECIFIED ORIGIN.TOR 

DECI", TDLERMlCIS: ORAWN 
.X-t.1 XX.t,Ol ,IOCX"1:,005 CHECKEO 
NOl.M TOl[bNC(: *1' 

APPROVED 
I) MENt All StWIP toCtS ,015 •• , USED ON 

) 00 JrIIT SCAlE DIIoUfING. 

TONY LEVANO 
K . POTTER 

TONY LEVAND 

TONY LEVAND 08/28/00 

I OlIOS'. MSO 1fIII_, T14 •• 11121;: .... ;;:T"E'DR;-;,.7"L------------t 

I w:. M.L WCt. !llfMn 12r SEE P.RTS LIST 

~FERMI NATIONAL ACCELERATOR LABORATORY 
~ UNITED STATES DEPARTMENT OF ENERGY 

PPD/MECHANICAL SUPPORT A 
B LAYER MDT OCTANT SUPPORT 

SUB-FRAME WELDMENT 
SCALE DRAW I HG MJUBER 

.09 

CREATEO WITH MS2. I 



S5 Series ,. ~~ 
Quick Disconnect 

A 

DMcdpllon and st.. ,., .. 
Type 55 ball joints are high strength, quick disconnect assemblies with good wear characteristics. 
Patented design features "key hole" retaining sleeve which insures that the assembly can only be put together with the sleeve positively aligned with the ball cavity. When 
the spring is reIeued. 8Iignment is automatic, thereby elitninating any possibility of partial closure. 
Matertll .. of ConsIructIon 
Body and ball stud are of low carbOn steel. Ball studs are surface hardened for wear resistance. All components except the stainless steel spring are plated and yellow 
dichromate treated for corroeion resistance. 

, Lubrication 
Ball cavity is packed with high wear lubricant. 

p Serlo.~ " .. ,Y'0 •. 
~ "4':'..--. ,~ * • 

",' Disconnec -.f'>'. ".' 

, Description and Specifications 
Type P Ball Joints are a cost effective design for applications where minimum weight is required. As part of a linkage assembly, length adjustments are Simplified because 
of the disconnect feature. 
The hardened spring steel retaining clip accepts ball stud member at 19 pounds maximum push-in. load and permits removal of ball stud with 14 pounds minimum pull-out 
load, 
Mataria .. of Construction 
Body and ball stud are of low carbon steel. Ball studs are surface hardened for wear resistance. All components except the stainless steel spring are plated and yellow 
dichromate treated for corrosion resistance. 
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M 5 M series~; $. 

2-Piece, Metal to Metal 

Dimensions In Inches 

6 

Notes: 
1. For standard zerk lubrication fitting add oZ' to suffix. Example: MSM8Z 
2. This series is also available in a studded configuration. (refer to chart in 

this catalog, page 47) Specify by adding uS' to suffix. Example: MSM8S 

* Lubrication fittings are not supplied on these units 


