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NFPA cylinders have tie rods with muts on each.end. In either case, the “D” dmension 1S the same.
Tie Rod Body Design—Owr NFPA tie rod cylinders hrave extemal

NFPA—The National Fiuid Power Association sets industry standards for & wide variaty of presmatic and hydtaic
prodocts. For air mmmm::;uma ats
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"D" dimension, for exampie, telis hat have an NFPA eylincer; the same is true for & 12%y" "D dimension, 8 2%s"
"D dimension, and 50 on. Sorme A have tie rods with countersunk ing holes on each end and other

igh-tensile steel threaded tie rods that hold the cylindes together, tat
g'alow for sasy disassamly and repaw. Si the tis

pull.
T : $200 ! od . .
m'dmme mm:desideloadséyhders

rad
have & Ty rod wiper to dint and debrnis from W
have s wiper prevent entenng |

| End Part,
Rod -Curer
Bore Ois. .’ﬁ % Comter
.| Sem 3 8e Q "N
" . | %"+ v . v o v M . | 2% . v 1% " . 2
W | 3&!’04.9. 20 W w7 | 28 * Gmketg W0 |1 2% 1% | Sk iy,
7 W Gmig]t] W (w2 e s | (B e [T I |7 1Y | St
2 8W'> v20] & |we r v LY EL A L tulbe %16 T 41‘%"0 RER K rlid ®
e | "_g‘;ﬁg w1 (1w 3w |2w w24 |1 g’;‘nm w13 1w %1—9 > fw g‘;"u
. ; . . 2w
e e (B Wl T W e 3w SR EL S S R A F I L L !}m
Cufinsiers C Opndars with Susha: 7 K
Sore 108 47108 £7130072 Bom 1" t04 4.7°t08 BV 1012
Size Streke Ly Swreke Ly Stroke ig. Size Swrake g Streke 1g. Sirohe 1g.
2" . $211K33 211K 8Z11KES 2" ST173K33 S2175%43 S2175K83
3% . SEIHKN 211K 44 621484 3 . S2TSKS4 A21TSK44 ARITSIOM
RARASTER-CARR Copyright © 2000 & Can Suppty € . AR rights Teserved. Document €271KAC

Page 1 of 2




Sec. 3 - Yield Strength http://www.ductile.org/didata/Section3/3tyeldstr.

Apgvmdo < A
DUCTILE IRON DATA

FOR DESIGN ENGINEERS

FENCINFERING DATA
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 often 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 PN
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D1.8

FITTINGS AND CONNECTIONS.

BOLTED AND RIVETED.

Py = Kory Abr Ftyﬂ
. FOR ALL MATERIALS
2.0 - e e e

- it < e
0.6 and higher t/D values}

35 4.0

715 20 25 30
T Te/D
Fig. D1.14 (Ref. 5)

Values of Shear-Bearing Factors of Lugs

Bolt or Pin Bending.

0, —_
0.8

The subject of bolt bending strength is
treated in Art. D1.14.

D1.12 Lug Strength Analysis Under Transverse Loading.

Cases arise where the lug of a fitting
unit is subJected to only a transverse load.
Melcon and Hobbit in (Ref. 4) express the
ultimate transverse or falling load by a single
equation:-

Pty =KtudbrFgy - -=-=-=-- -~ =--- (10)
Similarly the yleld strength of lug is,
Py =KgyApr Pty - - - -~-~- -~ -~ - - (11)

The efficlency falling and yield co-
efficlents K¢y and Kgy are given by the curves
in Fig. D1.15. The curve nomenclature for the
curves in Fig. D1.15 is given in Table Dl.4.
In using Fig. D1.15, a value called Agy s
needed, the value of which 1s shown in the
equation shown on Fig. D1.1S

D1.13 Lug Strength Analysis Under Oblique Loads.

Fitting lugs are often subjected to
oblique loads. Ref. 4 glves the following
approach to this loading case.

Resolve the applied load into axial and
transverse components. Then use the following
interaction equation;-

1‘8 T T T Tl 3

1.6

1.4

L —

NOTESR:
1. All curves are of X, -
cept the ane moted K.
1.2 1. Do mot use these c
Oy lugs . . N a7
Mavgthe 8. T. gramdi- .. ¢ oL ig o ol
rection i the plane of the B y

. AnsdditioaaiM.S. of 0.15

Fig. D1.15 Lug Design Data
Tension Efficiency Factors for Transversely
Loaded Lugs (Ref. 3, 4)

(See Table D1. 4 for Curve Nomenclature)

) Table D1. 4
(To be Used with Fig. D1.15)
Curve Nomenclature for Transverse Loading

1 - 4130 and 8630 Steel thru 125 KSI H, T...

2 - 4130 and 8630 Steel 150 KSI H. T.

3 - for All Aluminum and Steel Alloys

4 - 4130 and 8630 Steel 180 KST H. T.

5 - 356-T6 and AZ91C-T6 Sand Castings

6 - 2024-T3 and 2024-T4 Plate = 0.5 in.

7 - 220-T4 Sand Casting

8 - 2014-T6 and 7075-T6 Plate =< 0.5 in.

9 - 2024-T3 and 2024-T4 Plate > 0.5 in. also

2024-T4 Bar

Curve 10 - Approximate Cantilever Strength for All
Aluminum and Steel Alloys. If Ktu is Below
this Curve a Separate Calculation as a
Cantilever Beam is Warranted.

Curve 11 - 2014-T6 and 7075-T6 Plate > 0.5 in. = 1.0 in.
7075-T6 Extrusions
2014-T6 Hand Forged Billet = 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. e

Curve 14 - 2014-T6 Hand Forged Billet = 36 in.

Curve
Curve
Curve
Curve
Curve
Curve
Curve
Curve
Curve

Rax.. + Rtrx.e =1

or margin of safety s,

1
(Ral.s + Rtrl.ﬂ

o.sm38 — 1 -— - ‘(13)

M.S. =

where, Rq = axlal component of applled ultimate
load divided by the smaller of the
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Joint:-Beari

Yoke End Linkages
B8
e,
1 Hx (©

Threaded T m l
E
1

These forged-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 end of a rod, pipe, tube, or cable linkage
and secured with a clevis pin. Machined to Society of Automotive En-
gineers (SAE) standards.

{E) Each
. BOTIKIT $4.76

a. . 60TTKI2 . 3.59

. 306" 607TTK13 ... 3.59
5.23

177

...6071K32e .. 6.12
. 6071K26.... ..
....6071K19.
....6071K17 .
.....6071K33e ... 7.84
... 6071K21..... .12.09
....6071K34e ... 13.31
... 6071K35e . . 13.31
.6071K22 ... 21.46

Blank (vokes have a solid unfinished stem that you can thread, weld,

or form
a tube ID.

Biank Yokes
Shank
Dia.

or a custom fit. They're typically welded to a shaft or inside

5/he”
Ya" .

eter); 98338A on pa
minimum grip lengt

).

..6414K26e

» Clevis and cotter pin are not included. Please see 98306A on page
2884 for clevis pins ("C” in table above is the clevis spindle diam-

%e 2888 for cotter pins ("D” in table above is the

Neoprene-isolated Rod Ends

8 No metal-on-metal sliding surfaces—the oil-resistant
l' 'l neoprene insert in each of these rod ends helps elimi-

C a—oi C
':- -:11 I-— '.- -:11 nate noise, vibration, and the risk of brinnelling (scribing
A A . a wear pattern in the metal). Ideal for use in suspensions
and linkages.

U } - ¥ Each rod end consists of a plated steel housing and
- ~— a neoprene insert (the neoprene insert is bonded to a
= T o . ¥l © nylon sleeve and has an inner steel mounting sleeve).
= E b g | Please specify right- or left-hand threads.

- " i e

=- 1 i Y i

Male Female

Shank Load r Male ] r Female 1
Thread Size (A) {B) {C) Cap., Ibs. D) (E) Each {D) (B) Each
14"-28 ... 257 0 . 1.00"... 6088K11...... $21.73 1.56"...1.00"... 6088K21........ $21.73
Ys"-24 ... .38".. 1.25" ..1.12"... 6088K13.. 23.15 1.94"..1.12"... 6088K22 .. 23.15

1.1

2"-20 .. 050" 1317

19" 6088K15.... 26.46

2.127..1.19". . 6088K23 .. 26.46

Ball Joint Bearings

— Steel Housing and Ball —

lubrication-free operation.

— Steel Housing and Ball —
with Teflon Lining

; Make your own custom ball joints with these bearings. Mount them inside a hole drilled in
?‘_c*} 8 I arod end blank (sold separately on page 899). They're also ideal for use in areas where shanks

won't fit.
' Bearings with stee! housing and ball have oil holes and grooves on the ID and OD of the
race for easy lubrication. Bearings with steel housing and ball with Teflon lining 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

— Stainless Steel Housing —
and Steel Ball w/Teflon Lining

Max. Mis- Load Load Load

(A) (B) (C) alignment  Cap., Ibs. Each Cap., Ibs. Each Cap., Ibs. Each
3he' . %he" . 22" L 11°... 3,250.. ......63195K61.. . . $6.02 3,250 ... .....63195K11 ... $8.85 $16.29
" ... 232" /3. 13.5° 4,950 63195K63........ 5.90 .....63195K12....... 8.24 15.88
She”.. Y. 3" 12°. 6,475 .63195K65....... 6.27 63195K13...... 8.61 16.81
3s" 3he".. 1332”10 ° . 8,400 ...63195K67 .. 6.32 .63195K14.. 8.66 17.71
The” . 293" 7he" ... 8° 9,453 .83195K69.... ... 8.46 .....63195K15......10.78 20.31
"V 2" 9.5°. .13,250.... .....63195K71 ... 6.51 ....63195K16...... 8.85 21.52
o/16" . 132" . %he" . 9.5° 16,630 63195K73..... 6.90 . .....63195K17......10.27 _
Sfe”....13he"  Sh"... 85° 21,280 ...63195K75 6.88 21,280 ..63195K18... 9.24 22.88
34" 1he” . Ya".. 9° 31,920 63195K77......10.12  31,920.........63195K19.....12.41 29.38
e 1%he” . Th"..... 9.5°. 41,960. . .63195K79....... 13.63 41,960......63195K21....15.83 39.19

1" T3¢ 700 ..55,200. ...63195K81....... 17.18 55,200..... 63195K22... . 19.29 51.33
¢ Maximum misalignment is 9.5 °

900

McMASTER-CARR



Chicago Haraware Forged Steel Turnbuckies http://www.chicagohardware.com/chitbui

CHICAGO HARDWARE
and FIXTURE COMPANY

request
more info

T T T comsteay

Available with hot galvanized or éelf-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 F1145-92 Specification

"N 10N



Chicago Hardware Forged Steel Tumbuckles

http

://www.chicagohardware.com/c>hi!buk

| Overall Lengths - Inches B

" Estimated Weight Per 100

P ? *Closed Position ! in Lbs. l

Diameter ,‘ E— '”(""*"'” e S "%'“ r

. and | ; [ i Eye& Eye,f !

 TakeUp | Eye&  Hook& Hook&  Jaw & Jaw & | &%"y‘;kor_ | Jay& | Jaw&
Inches Eye i Eye Hook Eye i Jaw : Hook & i Eye Jaw

b Hoeok 5

Tlaxe v (s sim s sia 30 [ % [ %

’5/16x4u21 o | o4 92 |98 | 914 | 4 | 48 | 50

[ 38x6 | 1112 | 1134 12 | 1112 F111/2 | 82 | 88 | 89

| l2x6 | 13 | 1358 1414 [ 1314 [ 1312 | 155 | 156 | 160

[ 12x9 | 16 [ 1638 | 174 |.161/4 (16 122 | 183 | 185 | 188

| 12x12 | 19 | 1958 | 2014 [ 1914 [ 1912 | 213 | 232 | 235

| 5/8x6 | 131/2 | 1418 | 143/4 [ 1458 ( 1534 | 245 | 258 | 275

} 5/8x9 | 17 i 173/8 | 1734 | 177/8 | 183/4 ] 316 | 324 | 331 B
- 5/8x 12— 1204/2- —205/8 —203/4— 4—%4;&*44 ¥ 350 [ 3_60b~{»-386—ﬂ

{ 5/8 x 18 | 26 172 [ 265/8. | 26314 | 271/8 | 273/4 ] 562 | 575 | 588

| 3/4x6 | 143/4 | 153/4 | 1634 [ 1558 | 1612 | 377 388 [ 417

| 3/4x9 | 18 | 187/8 | 193/4 [ 183/4 | 1912 | 477 | 485 || 492

| 3/4x12 [21 34 | 2218 | 2234 [ 22 [ 2212 | 544 | 569 | 575

| 3418 [ 273/4 | 2818  283/4 | 28 | 2812 | 675 | 712 | 743

T 7Bx6 | 8 18Iz 15 | 19| 1912 | 550 | 60 | 60

| 78x12 | 22172 | 2318 | 2334 | 23172 | 241/2 | 750 | 80 | 860

C 7/8x18 | 2812 | 291/8 2934 [ 2912 [ 302 | 1110 | 1179 | 1219
1x6 | 17 | 19u2 20 [1918 21316 ;, 784 | 83 | 925

S Ix12 25 2514 2512 | 25 _15_, 2512 , 1050 | 1155 | 1205

. 1x18 | 31 L 314 | 312 [ 3214 | 3112 | 1310 | 1415 | 1466 |

TISION 1-oN T



Chicago Hardware Forged Steel Turmbuckles http://www chicagohardware.com/chitbu}

Estimated Weight Per 100 in _

Diameter and Take-Up ___Overot Lengths-lnches __Lbs.
Inches . Bodies with Subs ‘Bodies Only Bodies with Stubs | Bodies Only
| _ *Closed Yt wm o e Y
o Vax4 w0 [ 4mne T 25 [ 16
5/16 x 4 172 | 11 | 59/16 | 43 |24
N 38x6 116 | 7u8 83 | 39
L 2x6 | e | 712 138 L__60
X9 | R 175 |8
] 12x 12 { 22 | 1312 | 206 1103
| S8x6 I 6 | 78 | 22 | %
| 5/18x 9 i 19 | 1078 | 279 | 135
? 5/8x 12 | 2 [ 1378 | 325 [ 175
... 8x18 . 0 »® | 2014 | 535 | 325
L. . 3Mx6. ... M1 ..l 814 325 L 134
. 3M4x9 1 2 | uu4 | 404 | 189
| 34x12 | 23 | 1414 | 490 | 239
§ 3/4 x 18 | 29 | 2014 | 625 | 325
78x6 | 18 [ 858 | 481 [ 205
. 18x12 4 | 14518 650 | 300
7/8 x 18 | 30 | 205/8 1009 | 575
Lx6 B 19 L9 | 656 215 |
x2 s |18 925 45
“Ix18 T 21 1186 — | 575
luysxe 19 9 700 . 225
o lmexiz 25 | 15 | 108l T
]_ 11/4x6 { 20 BEEZR 1100 | 450
o 13/8x6 | 20 172 [ 934 | 1200 425 |
112x6 | 20 12 " 103/8 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

TISIO 170



Chicago Hardware Forged Steel Turnbuckles

1nf=

Diameter (D Eye OD Eye Thickness of Eye Max. Load Lbs.

va L v2 L1 | 132 1 500
56 | S8 114 932 800
38 34 112 132 1,200
,W.J,/Z-,,u,_,_iml___i 2 ,,_74,1,6 2200
S8 14 25/16 1132 , 3,500
34 112234 58 [ 5200
R (14 | 314 | 34 | 7000
1 [ 2 [334 ] 8 | 10000

Hook Dimensions - Strength

http://www.chicagohardware.com/chitbul

{Diameter[lnside ID/Throat Opening;Thickness of Hook Max Load Lbs..
i‘ 114 (516 | 932 | /32 ! 400
L 2 [ sne 700 |
Twm [ m [ ow [ w
l 2 | 18 | 1316 } 17/32 [ 1,300
; 5/8 | 29132 | 2132 [ 5/8 | 2200
[ 1us | 2932 /e | 2700
“_7@“__‘ 1316 1116 | 13/16 3200
1| 138 | L 1/4 ; 78 | 4,200
Jaw Dimensions - Strength
w Hole 1 "Hole Inside ! | " Pin Max
EDlameter{ Tm{a;(ness ; (':;:::2;;0 ngll:::kto WI?(:Vm | a(v)veye l Jaweye l Diameter md
L va [ 32 | sn6 | 25,32 [ s)8 | 58 | 9m2 | U4 | 500
[sne [ wa [ sne | w8 | 58 | 58 | 932 [ ue_ [ 800
38 0 932 1332 [ 1 [ 1316 | 1316 | 1132 | 516 | 1,200
12 5/16 v2 [ tomE2 | v [ 1 [ 1532 | 716 | 2200
518 1 38 2132 | 12132 | 1516 | 1516 | 35/64 . 12 | 3,500 |
34 12 13716 | 12732 158 158 4364 58 | 5200
7/8 9/16 29132 13132 | 178 178  25/32 34 | 7,000
I 1uie LU16 | 21332 | 2 1516 | 15/16 78 _ [ 10,000
Chicago Hardware & Fixture Co.
9100 Park Lane
Franklin Park, IL 60131
(847)455-6609; Fax: (847)455-0012
\/ :g:"ee:s:fo

TISION 10N



DRAWN DATE

REV DESCRIPTION APPROVED DATE

L
:
Ll
T

.63 —. 501~

Y
|
~
o

10.0

UNLESS OTHERWISE SPECIFIED [ORIGINATOR TONY LEVAND 08/16/00

DECIMAL TOLERANCES : DRAWN K. POTTER 08/16/00

Mg XXe2.0) . XXX~2.005 JenpckeD TONY {EVAND 08/26/00

ANGKAR TOLERANCE: 21 PPROVED TONY LEVAND 08/28/00

2) DO NOT SCALE DRAWING.

13) DIVENSIONS BASED UPON ANST Y14, 51987 WMATERIAL

) wax, AL waoe. suRFaces 125 7 ASTM A-36 H.R.S.
OR C-1D18 C.F. FLAT

& FERMI NATIONAL ACCELERATOR LABORATOR%

|
I
|
|
|
i . 1) BREAX ALL SWAR EDGES .015 wax, JUSED ON
|
i
|
i
Rl
H .

M UNITED STATES DEPARTMENT OF ENERGY

A | ‘ PPD/MECHANICAL SUPPORT
. B LAYER MDT OCTANT SUPPORT
ATTATCHMENT PLATE

SCALE DRAWING NUMBER SHEET REV

. ! 751 3823, 130-MC-386948 |1t or

CREATED WITH : MS2.1 IGROUP: BOMS

Piotted b( .nd on O14ep~2000 , Fite: 38694801I,__4p” 3 ( | ) 2 1(




4 3 1
DRAWN DAYE
REV DESCRIPTIDN moon T ome
K.POTTER _| 09/07/00
Vo A | waAS fMC-386948 TonY LEvAW | an0r/00

K.POTTER_ | 03/13/00
B | 81 wAS 3.25. B2 WAS 6.25 TONY LEVAND | 09/13/00

D st r<
' N
|
(2N :]
— ) @ ‘I
4
D
) My
NV
!
//
< |
C / |
|
( i NOTES:
\ 5 - ALL WELDS TO CONFORM TO A w.S., D1.1-2000
\ H (STANDARD FOR WELDING PROCEDURE AND
‘ PERFORMANCE QUAL IF I CAT IONS)
- APPROMATE WEIGHT= 9D POUNDS
%.390 THRU
| BOTH SIDES
(FOR WELD PILOT) |
I
i
|
! 3 #,50-13 UNC-2B HEX STEEL WELD NUT
70,90 3 | COM./STK. ( "McMASTER-CARR §190596A030 OR EQUAL) | 2
B i 2 | CoMM./STK. [4.0x4.0x.19 ASO0 GR.B STRUCTURAL STL.TUBE | 7
i 1 |MC-386949  |MOUNTING PLATE 1
E ITEM| PART NO. DESCRIPTION OR SIZE Qry,
20— ! PARTS LIST
j UNLESS OTHERWISE SPECIF 160 [OR | GINATOR TONY LEVAND 08/1670p
| | — DECIMAL FOLERANCES ! DRAWN “K,POTTER 08/16/0p
—*— i L-4¢ Kot ] Xeor03 L XKK-1.005 fcHecKEQ TONY LEVAND 08/28/0D
2%(4.00) } pm ol APPROVED TONY LEVAND | 08/28/0D
i | - -4 1) BREAK ALL SMARP [OCES 015 WAX.[USED ON .
' 1 12) DO NOT SCALE DRAWING.
5.75 $ 1) OIS WD tron w1 Tia. 0102 e -
b - [6) WAX. AL AN, SURFACES uV— SEE PARTS LIST
i ;
612 s " == e, FERMI NATIONAL ACCELERATOR LABORATORY
J—E ‘14 T UNITED STATES DEPARTMENT OF ENERGY
A A 343 I e PPD/MECHANICAL SUPPORT
43— (4§oo) 1.25 (4.00) B LAYER MDT OCTANT SUPPORT
A 6.5 (— | SUB-FRAME WELDMENT
! SCALE DRAW!ING NUMBER SHEET REV
l 09 3823.130-MC-386952 {1 or 1 { B
- 4 CREATED WiTH : MS2. 1 Joroup: DOMS
1
3 ’ 1

Plotted (



@.390 THRU
THIS SIDE ONLY
C | (ror weld NuUT)

-

77.50
| | | 75.28
b9.03
i
i
i
2x 3 a
i
i 4 i ; I___ra
2x(4.00) [
-— L I =o
Al !
5.75 4 | 15
—%—————— — | ! b~
6.12 ] . L_J
l
! 6
3.43 —m (4.00) .31 1.25
l— 12.89

(4.00)

DRAWN DATE

REV DESCRIPTION APPROVED DATE
K.POTTER | 09/07/00

A | COMML/STK. WAS JMC-386948. 5.75 WAS 7.12 TONY LEVAND | 09,0700

NOTES:

- ALL WELDS TO CONFORM TO A.W.S. D1.1-2000
(STANDARD FOR WELDING PROCEDURE AND
PERFORMANCE QUAL IF1CATIONS)

- APPROMATE WEIGHT= 100 POUNDS

L_4 COMM, /STK, |ATTATCHMENT PLATE 1
#.50-13 UNC-28 MEX STEEL WELD NUT
3 |MC-386948 | (“McMASTER-CARR 905964030 OR EQUAL) | !
2 | COMM./STK. 14.0x4.0x.19 A500 GR.B STRUCTURAL STL.TUBE | 8~
1 |MC-386974 MOUNT ING PLATE 1
ITEM| PART NO. DESCRIPTION OR SIZE o1y,
PARTS LIST :
UNLESS OTHERWISE SPECIFIED |OR | GINATOR TONY LEVAND 08/16/0D
DECIMAL TOLERANCES: DRAWN K.POTTER 08/16/QD
o3 W00 1005 [orrokED ToNY LEVAND 08.78/00
R Tt 1 APPROVED TONY LEVAND

08/28/00

1) BREAX ALL SHARP EDCES 018 WAX |USED ON
2) DO NOT SCALE DRAWING.

1) DIMENSIONS BASED UPOW ANS! Y14.5M-1982
4} WA, AL WACH. SURFACES 125 7

MATER AL
SEE PARTS LIST

e FERMI NATIONAL ACCELERATOR LABORATORY
"W UNITED STATES DEPARTMENT OF ENERGY

PPD/MECHANICAL SUPPORT
SUB-FRAME WELDMENT

B LAYER MDT OCTANT SUPPORT

SCALE DRAWING NUMBER SHEET REV

9 [ 3823.130-MC-386953 |10 1| A

t?lo((ec

and on 144ep-2000 , Fite: 38695301LA.p11

CREATED WITH : M52.1 Joroue: DOMS
rd




4 3 2 1
-i ORAWN DATE
| REV DESCRIPTION oo o
| K.POTTER | 09/07/00
: A | WAS pMC-386948 o oo e
| K.POTTER | 09/13/00
| B 181 WAS 7.08. B2 WaS 11,14 o Lo L ariee
le— 3.93 ——ete— (4.00) .25——.*——(4.00)——
] .
2l
i i ] | :
| T = = |
| | i i :
| I I I g
! l: 1 |
| H A 8]l |
T - | [ =--¢ TN T | 6.5
] i | |
T T N\ T i
I \ e I
n P | ! all |
I | 19 HI |
I I & =2
________ e = ¢
8.03 w
19 E (4.00)
] I S 7
puiy NOTES:
—- = - - -TE=D- —ED— 150
L i - ALL WELDS TO CONFORM TO AW.S. D1.1-2000
‘ ’ (STANDARD FOR WELDING PROCEDURE AND
f 8.5 3,00 —= PERFORMANCE QUAL iF ICATIONS)
6.55 i‘ - APPROMATE WEIGHT- 35 POUNDS
12.89

|

#.390 THRU
THIS SIDE ONLY
(FOR WELD NUT)

-THIS DRAWING 1S A LEFT HAND VERSION OF fMC-3B6965

4 COMM./STK, |ATTATCHMENT PLATE 1
®.313-18 UNC-28 HEX STEEL WELD NUT

3 |MC-386948 | *McMASTER-CARR §90596A030 OR eoua) | !

2 [ COMM./STK. [4.0x4.0x.19 AS00 GR.B STRUCTURAL STL.TUBE | 1.5°
1 [ MC-386955 MOUNT ING PLATE 1
ITEM] PART NO. OESCRIPTION OR SIZE ory;

PARTS LIST i

UNLESS OTHERWISE SPECIF 1£0 JORIGINATOR TONY LEVAND 08/16/dp |
DECIMAL TOLERANCES: DRAWN K.POTTER 08716700
Xe.) XX=£.03 .XXX-2.005 fcnEcKED TONY LEVAND 08/28/00
LNCLIR TR i APPROVED TONY LEVAND 08728700

1) BREAX ALL SHARP EDGES .015 MaX.{USED ON

2) DO NOT SCALE DRAMING,
13) DIMENSICHS IASED UPOM ARSI 714.5-1982
4) WX, ALL WACH. SIRFACES 125 7

"

MATER AL
SEE PARTS LIST

. FERMI NATIONAL ACCELERATOR LABORATORY

¥ UNITED STATES DEPARTMENT OF ENERGY
] PPD/MECHANICAL SUPPORT
B LAYER MDT OCTANT SUPPORT
SUB-FRAME WELDMENT
SCALE DRAWING NUMBER SHEET REV
4 | 3823.130-MC-386971 |1 or 1| B
4 CREATED WITH - MS2.1 |GROUP: DOMS

Ve
\flo“ed vond on 184ep—2000 , Fite: 38697101LB.pH

2




L

[Plol(ed

[e— (4.00) —

(4.00)

N.—————-_————————_

e Jes

(4.00) —=fo— 3.93 —~

ORAWN DATE

REV DESCRIPTION APPROVED DATE
K.POTTER | 09/07/00
A | WAS fMC-386948 TNy LEvA% | 05/0)
K.POITER | 09/13/00

1 WAS 7. v
B 181 WAS 7.06, B2 WAS 11.14 o eV 5010

.03

B
!
il

#.390 THRU
THIS SIDE ONLY N
(FOR WELD NUT)

We/

|
8.5 |

6.55

12.89

NOTES:

- ALL WELDS TO CONFORM TO A W.S. D1.1-2000
(STANDARD FOR WELDING PROCEDURE AND
PERFORMANCE QUAL IF ICATIONS)

- APPROMATE WEIGHT= 35 POUNDS

~THIS DRAWING IS A RIGHT HAND VERSION DF #MC-386971

COMM, /STK. |ATTATCHMENT PLATE

1

MC-386948

$.313-18 UNC-28 HEX STEEL WELD NUT 1
( *McMASTER-CARR #90596A030 OR EQUAL) :

N (WD

COMM. /STK.  |4.0x4.0x. 19 A5D0 GR.B STRUCTURAL

&

STL.TUBE

1 |MC-386955 |MOUNTING PLATE

1

ITEM| PART NO. DESCRIPTION OR SIZE

H
i
o

PARTS LIST

i
i

UNLESS OTHERWISE SPECIF(ED [ORIGINATOR

TONY LEVAND

08/16/00

DECIMAL TOLERANCES: DRAWN K.POTTER

08/16,0D

et ! MXet,03 | XKX+$.005 fopecKED

TONY LEVAND

08/28/00

ANGAAR TOLERANCE:  $1°

[APPROVED

TONY LEVAND

08/28/,00

1) BREAK ALL SHARP EDCES .D15 MAX. |USED ON
2) 00 NOY SCALE DRAWING.

1} DIENSIONS BASED WPON MRS? Y14, Si-1982
4) WX, AL WADH. SURFACES 125 7

MATERIAL

SEE PARTS L1IST

N

e, FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

SUB-FRAME WELDMENT

PPD/MECHANICAL SUPPORT
B LAYER MDT OCTANT SUPPORT

SCALE DRAWING NUMBER

“* 1 3823.130-MC-386965

SHEET REV

1of 1| B

CREATED WITH : MS2. 1 Joroup:

00MS

.vand on 184&;}-2000 , File: 38696501LB.pH




9 A | COM/STK. WS JMC-386948. 5.75 WS 7.12 - TR B
= § "
$.392 THRU 2%
THIS SIDE ONLY Y 4%
(FOR WELD NUT) , ;
X ]
' ' N !
: L1 § i
73 !
I_/ i
| i ' .
1 N
|
T‘* _ -— _ _ -—
\\\ Rl { i ;l
I\/ I }
ot T‘/@ | .199 1
1 et +—
—
___\I j
~_ j NDTES:
19 ; - ALL WELDS TO CONFORM TQ A.W.S. D1.1-2000
i ! 19 (STANDARD FOR WELDING PROCEDURE AND
| PERFORMANCE QUAL IF 1 CATIONS )
! ! 15.0 - APPROMATE WEIGHT= 12D POQUNDS
\
~——
| \@ |
I I
i | .
{
.313-18 UNC~-2B HEX STEEL WELD NUT :
i 75.28 4 | COMM./STK. ?-ucw\srm-cmn #50596A030 OR cQuat) | !
I 69.03 ! 3 |MC-386948 |ATTATCHMENT PLATE 2
' 65. 94 2 | COMM/STK.  [4.0x4.0x.19 AS00 CR.B STRUCTURAL STL.TUBE | 8.5
| ;
i ! 1 |MC-386974 IMOUNTING PLATE 1,
| ! 1TeM| PART M0, |DESCRIPT 10N OR SIZE ory)]
I - p—
i PARTS LIST |
: UNLESS OTHERWISE SPECIFI£D [ORIG INATOR TONY LEVAND 08/16,0D
i ! PECIAL TOLERNCES: ORAWN K_POTTER 08/16/0D
i b—— 11— Xetd XKt 03 XK2,005 Jocken TONY LEVAND 08/28/00 |
! L-Jd*® RO v 0 APPROVED TONY LEVAND 08,28,Gb
| 1) BREAX ALL SHARP EDGES 015 wax [USED ON
: { b - 2) 0O NOT SCALE DRAWING,
i ' [} DIMDESIONS BASED UPOM ANSt Y14, 51962 MATER 1AL
had ) W e won somurs 1237 SEE PARTS L1ST
,l % FERMI NATIONAL ACCELERATOR LABORATORY
lak=1a _J_ "M UNITED STATES DEPARTMENT OF ENERGY
| 1
! l‘ PPD/MECHANICAL SUPPORT
5 - 10.16 1.12 B LAYER MDT OCTANT SUPPORT
: SUB-FRAME WELDMENT
! SCALE DRAWING NUMBER SHEET REV
| 99| 3823.130-MC-386950 |10 1| A
i ' CREATED WITH : MS2.1 Jcroup: DDMS

DRAWN BATE

REV DESCRIPTION pr— oaTE

K.POTTER | 09/07/00

Plotted

rond on 144ep—2000 , Fite: 38695001LA.pH



] ORAWN DATE
) REV DESCRIPTION osores | oTe
| A | cOm/SIK. WS MC-386948. 5.75 wis 7.12 |SPOLER 32%
|
i 2x l
D $.392 THRU | 19
THIS SIDE ONLY : |
(FOR WELD NUT) : 2
; 19
|
1 19 ‘E
| ‘ |
i ‘
|
{ |
_‘[ —_ —_ — —
4
! ;
[ ._.B,/ 19
' 19 4 .
C . O
lE / }"'I\ ; NOTES:
19 ™~ 1
- ALL WELDS TO CONFORM TO A.W.S. D1.1-2000
X 19 (STANDARD FOR WELDING PROCEDURE AND
PERFORMANCE QUAL | F 1 CATIONS)
! ~——15.0 - APPROMATE WEIGHT= 120 POUNDS
\
p—— ——
| \@ 1
i ‘
5 $.313-18 UNC-2B HEX STEEL WELO NUT
} 77.5 I 75.28 A [ 4 |cow./sTk, (“McMASTER-CARR 905964030 OR EQUAL) | ! |
i ‘ ‘
69.03 ‘ 3 |MC-386948 [ATTATCHMENT PLATE 2
B ! 65,94 2 | COM./STK. |4.064.0x.19 AS00 GR.B STRUCTURAL STL.TUBE | 8.5
1 |Mc-386974  |MOUNTING PLATE 1
| ! ITEM| PART N0, |DESCRIPTION OR SIZE orv
i PARTS LIST )
{ UNLESS OTHERWISE SPECIF 1EQ ORI GINATOR TONY LEVAND 08/16/0p
i DECIMAL TOLERANCES: DRAWN K.POTTER 08/16/,0D
| S ! et Xt 03 XXK-2.005 [oeckep TONY LEVAND 08/28/0p
] ‘ o _d SR Totmer; o APPROVED TONY LEVAND 08,28/00
! 1) BREAX ALL SHARP EOGES .D15 wax JUSED ON
| 2) DO MOT SCALE DRAWING,
| -
5} onexsions s wow Aest Yie su-19e2 VATERTAL T
: o ! 0 . a wr, swwss 1257 SEE PARTS L1ST i
! = 5 '
| ; % FERMI NATIONAL ACCELERATOR LABORATORY
- - N - - W UNITED STATES DEPARTMENT DF ENERGY
‘ ( :
A 1 4' PPD/MECHAN|CAL SUPPORT
! 1.12 8. 41 . B LAYER MDT OCTANT SUPPORT
SUB-FRAME WELDMENT
i SCALE DRAWING NUMBER SHEET REV
.09
‘ 3823.130-MC-386966 [vor 1| A
! CREATED WiTH : MS2 .1 |CROUP: DOMS
1
Plotted 3 l 2




Plotted by levond on 164ep~2000 . Filte: 36696001I,B.pff

DRAWN DATE . S
’ REV DESCRIPTION P R
: K.POTTER _| 09/07/09
; A | Was juc-386948 TONY LEVAND | 09/07/00
K.POTTER 09/13/00
D ; 7 B | 81 wAS 4.43, B2 wAS 7.05 83 WAS 11.21 oy EVRD | 0313/3 D
i
1t
T T I
| l i 7 »
) i .
! ! B
o 19
Fm——— — — i S p—— _——— - .
— 8.0 | | T: %I I
o o
! ! $.390 THRU
! ! I o a3 THIS SIDE DNLY
AU L \ ) &/ (FOR WELD NUT)
ogl
ﬁ H
B J
' .
-~ (4.00) .25 NOTES:
1.50 | - ALL WELDS TO CONFORM TO A.W.S. DI.1-2000
K (STANDARD FOR WELDING PROCEDURE AND
J o PERFORMANCE QUALIF1CATIONS)
— S - D—dp - - - —
} d 154 I N - APPROMATE WEIGHT= 50 POUNDS ;
Al _ _ i .
} H | [ ~ THIS DRAWING 1S A RIGHT HAND VERSION OF #MC-386964 '
(4.00) | h
i :
T & = _l' 4 |COMM./STK. |ATTATCHMENT PLATE 2.
T . 7 [ R R .313-18 UNC-2B HEX STEEL WELD NUT
: :TFEB | : , : —T 3 [MC-386948 ?'MCMASTER~CARR f905§5A530 OR EQuAL) | 1
LJ b
B ‘ I 0 T - ] 2 | COMM./STK. [4.0x4.0x.19 AS00 GR.B STRUCTURAL STL.TUBE | 2.§' B
| | ] t T
14,50 19 | | 14,50 P! | 1 |MC-385955 |MOUNTING PLATE 1
I i 1 :
1 | | | i ITEM| PART NO. | DESCRIPTION OR SIZE oY,
10.6 . : ol | ! : PARTS LIST i
___________ i | Fd:::q
\ i ; | i UNLESS DTHERWISE SPECIF 1£D JOR1GINATOR TONY LEVAND 08/16/0D
] | | | OECIMAL TOLERANCES : IORAWN K.PDTTER 08/16,00
| [ i ~. 1 (Xet.1 XXe2.03 _XXKX<$.005 |creckeD TONY LEVANO 08/28/,00
\ : : I A | e ] APPROVED TONY LEVAND 08,28/0D
— [ S F | g _ l'illl 4 1 II{s —_% h) BREAK ALL SHARP €DGES 015 sAX. JUSED ON
—J\ - s 1T At TR i ==/ ) DO NOY SCALE ORAWING,
\‘_,/ [ ouExIOn B wou et via.su-tom2 |- "
i K ,gl I 3 95— A 6) WAX, AL WADH, SUFACES "V_ SEE PARTS LIST
,L 7.78 ,{ ! 6.55 —~ A 4. FERMI NATIONAL ACCELERATOR LABORATORY
f—— 7.0 ——] !_ 12.89 "MF  UNITED STATES DEPARTMENT OF ENERGY :
A ! PPD/MECHANICAL SUPPORT A
l B LAYER MDT OCTANT SUPPORT
! SUB-FRAME WELDMENT
: SCALE | DRAWING NUMBER SHEET | REV
! -09 3823.130-MC-386960 {10 1| B
| CREATED WITH MS2.1 Toroup - 0OMS
)



r DRAWNY nm:'i
REV DESCRIPTION prr——" ATE
K.POTTER | 09/07/08
A | WAS pMC-386948 o e [oa7ra
B |81 was 4.43. 82 WAS 6.55, 83 WAS 11,21 |KPOITER {00/138
TONY LEVAND | 0971
D i
@.390 THRU
THIS SIDE ONLY
~_ (FOR WELD NUT)
i
i
I
1
I
C Y
!
\
\
NOTES:
\ - ALL NELDS TO CONFORM TO A.W.S. D1.1-2000
(STANDARD FOR WELDING PROCEDURE AND ”
_ 4 | I PERFORMANCE QUAL IF ICATIONS) !
______ I S— { - APPROMATE WEIGHT= 5D POUNDS o
| - - ‘
X i = —r - THI'S DRAWING IS A LEFT HAND VERSION OF #MC-386960 j
b (4.00) i
i
b <= ! A | 4 |com/STK. [ATTATCHMENT PLATE Y
T T .313-18 UNC-28 HEX STEEL WELD NUT
Rul : ‘ : : : : | 3 |MC-386948 ?-McuAerR-CARR ;Sossswso OR_EQUAL) 1
- | L i i 2 {COMM./STK. |4.Dx4.Dx.19 ASOD GR.B STRUCTURAL STL.TUBE | 2,5
B I D! 19 14.50 ' I 14,50 :
i | ; il i 19 1 |MC-386955 [MOUNTING PLATE 1
i | i i
J,/ i ! i i | ITEM| PART O, DESCRIPTION OR SIZE ary,
|
DL ! | | l 10.6 PARTS LIST [
T:___I :T ! :7 ___________ UNLESS OTHERWISE SPECIF 1ED ORI GINATOR TONY LEVAND 08/16/00
I | ] | DECIMAL TOLERANCES DRAWN K.POTTER 06/16/_§§
b - | It 1 Xet. ] XXe8.03 . XKKe2.003 louEcKED TONY LEVAND 08,2800
'L B | ! ! i foam T o PPROVED TONY LEVAND 08,26,0p
i é_— 2, 1 RN | S g ST Xt 1) BREA ALL SR £00ES 018 ax. [USED ON i
b \_—l—| ‘! ! !Jﬁl . ! _/L———L—J 2) DO NOT SCALE ORANING. ‘
\\/ ' ) IS WD Por A1 TH. -2
1) MO ALL WADH. SURFACES 128 7 SEE PARTS LIST
B = 3.93 ' I9| ! f
b 6.55 I| -~ 7.75———| He. FERMI NATIONAL ACCELERATOR LABORATORY
A 12.89 - |__ A p— UNITED STATES DEPARTMENT OF ENERGY
A i PPD/MECHANICAL SUPPORT
B LAYER MDT OCTANT SUPPORT
SUB-FRAME WELDMENT )
SCALE DRAWING NUMBER SHEEY REV
0 3823.130-MC-386964 |10 | B
| CREATED WITH : MS2.1 JcrouP: DOMS )

Plotted & ond on 184ep-2000 ., Fite: 38696401[_9.[)“ 3 2




4 3 2 1 .
DRAWN DATE |
REV DESCRIPTION T
A | WAS pMC-386948 PR mﬁ
B | 81 ms 444, B2 M 7,07 B3 was 1114 |EIOE z:;%
r3
D | K
' 79 ] 8.390 THRY
| . THIS SIDE ONLY
(FOR WELD NUT) ,
/
Suiniaiak pa | ‘ (
— oL . | \
i & i |
t ! .[_,
- !
‘ !
NEIZSh l /
C ! |
| i
@l 1 /
—_— _ /
I - ]
| @\n I NOTES:
~ | - ALL WELDS TO CONFDRM TO A.W.S, D1.1-2000
i i (STANDARD FOR WELDING PROCEDURE AND
, y PERFORMANCE QUAL IF ICAT IONS)
: : ~ APPROMATE WEIGHT= 60 POUNDS
i : : 5 ~THIS DRAWING IS A RIGHT HAND VERSION OF #MC-3B6963
| ] : 22,19 5
| { ™
| | 18.22 ; 4 | COMM./STK. {ATTATCHMENT PLATE 2
| ! ! ~13 UNC-28 H STEEL WELD NUT !
3 : __(ﬁ__ - : 3 |MC-386948 ?'-32MASTER-CARR %ossswso or eoual) | !
®\ ' I i ; 2 |COMM./STK. |4.Dx#.0x.19 AS00 GR.B STRUCTURAL STL.TUBE | 3.8
I ! | |
B |—v—J—-| ! : ; 1 |MC-386955 |MOUNTING PLATE 13
o T ] 7.44 it
I~ i i { ITEM| PART NO.  |DESCRIPTION OR SIZE om)
I i i m
| i ¢.19 | PARTS LIST i
————— {=m —':%T T rg:_ - * " . UNLESS OTHERWISE SPECIF 10 [OR|GINATOR TONY LEVAND 08/16/00
| | = | — E—— ST TS, ORAWN K_POTTER 0871600
| [ Yot 1 '::([-:Aﬁ .x|x.x-z.005 CHECKED TONY LEVAND 08/28,00
—+€ (4.00) | o L [xPPROVED TONY LEVAND 08/28/00
— .19 \’ ‘/® 1) BREAK ALL SAMP EOGES 018 wAx. [USED ON 41
} S Bl S K XX 2) DO NOY SCALE DRANING. il
! = QFEB’ 1.50 * 1 | -:-\@ 5) DN IS BRSED o A1 T S01002 A
I { I ) . L won, s 1257 SEE PARTS LIST
'-— 7.78 ——=l | 8.5 | -
) _l A . FERM!I NATIONAL ACCELERATOR LABORATOR*'
le—— 7.0 —-‘-(4.00) — .25 1 < (4.00)~ 3.93 ; UNITED STATES DEPARTMENT OF ENERGY
i |-— 6.55 ~——e]
A A L 12 89 PPD/MECHANICAL SUPPORT
i ) B LAYER MDT OCTANT SUPPORT
i SUB-FRAME WELDMENT
o ! SCALE DRAWING NUMBER SHEET REV
; | ] 3823.130-MC-386954 |1 or 1| B,
| CREATED WITH : MS2.1 IGRDUP: DOMS H
i
Plotted i nd on 184ep—2000 . File: 38695401LB,pH 3 2 * 1‘ B




T ORAWN DATE |
i REV DESCRIPTION - Pv
|
! A | was pMc-386948 T;?L'gxo ://:;
| ’
. K.POTTER _ los/1 i
i B |A1 WAS 2,93, A2 WAS 6.07, A3 WAS 11.14 oy Levon Jowrnaog |
D ? ; x|
$.390 THRU ; i
THIS SIDE ONLY 19 |
. (FOR WELD NUT)
\\
] / | !
’ ;
/ ; 1T | ﬁ
C ‘ 2 .19E \ !
: u | : ' T
! [ [ I
\ i e &i T |,@
N T R i
\ ! [ - a NOTES:
U 1 '
!
\ ; | | ,}/@ - ALL WELDS TO CONFORM TO AW.S. D1,1-2000
| | i | i (STANDARD FOR WELDING PROCEDURE AND
AN | y 1 | PERFORMANCE QUALTF ICATIONS)
| | } : - APPROMATE WEIGHT~ 60 POUNDS
: I | : , - THIS DRAWING 1S A LEFT HAND VERSION OF fWC-386954
22.19 \b I " I I {
i | | | |
I ,‘\; 18.22 I i 4 |COMM./STK. |ATTATCHMENT PLATE 2%_
) I f :
.50~ - Ti ELD NUT
| «P i - -+ 3 |ue-ssesan | {auld R GhoSlae R M) | 1
)
| =~ | ll || 2 | COMM./STK. |4.0x4.0x.19 AS00 GR.B STRUCTURAL STL.TUBE | 3.%
| i
B 1~ -1 | I 1 |MC-386955 [MOUNTING PLATE 1
T 7.44 ] —] 7
) i ] i 17eM| PART M0 DESCRIPTION OR SIZE ony
I I ] ! ;
X , RE] N R 1 i PARTS LiIST i
__:_.__Sg_:-':;zlt _ | J l __E }-— o TI-‘E%?‘_ N UNLESS OTHERWISE SPECIF (€D [OR |G INATOR TONY LEVAND 08/16,00
_____ IS A : | i DECIAL TOLERMEES: oRAWN K .POTTER 08,16,00
1 | Mot ] XX-4.03 . XKX-2.005 JoupcKED TONY LEVAND 08/28/0D
®\ (4.00) ——-}e RO TRt 21 [\PPROVED TONY LEVAND 08,28/0p
M ‘ 19 1) SREAK ALL SHARP £DCES 015 Max.|USED ON s
_____ _— ] I 2) DO NOT SCALE DRAWING, i
@/_:_ | 1 1 50 € b’ 43 i 5 DIMENSIONS BASED UPON ANS) V14501982 WMATER AL
I * o) . R w0, 3t 1237 SEE PARTS LIST
8.5 e 7.78
A , L e FERMI NATIONAL ACCELERATOR LABORATORY
- 3.94 (4.00) — .25 —= (4.00)—]-— 7.0 ——= ¥ UNITED STATES DEPARTMENT OF ENERGY
B —6.55 —-{ I
A 12.89 | PPD/MECHANI CAL SUPPORT
A ’ l B LAYER MDT OCTANT SUPPORT ‘
‘ SUB-FRAME WELDMENT k
SCALE ORAWING NUMBER SHEET Rsy
09 3823.130-MC-386963 |1.0or 1 @
CREATED WITH : MS2.1 IGROUP: DOMS it

‘;{‘PIoHed!‘



2x $.390 THRU
THIS SIDE ONLY
(FOR WELD NUT)

/
/

vl 3x. 50

/:’ (4.00)A‘ -
- ’( (3.00)——l -—
/‘ Adx3 43 = =
\

LH e
\\ (3
C |

|

99,47
B

86.

114,37

T T
bYW N

I

| SCALE DRAWING NUMBER SHEET R[¥
| | 3823.130-MC-386961 |1 0r 1| A,
J CREATED WITH : MS2 .1 [crour : DOMS 1

DRAWN OATE |4

REV DESCRIPTIDN APPROVED DATE

A [A1 WA 2,93, A2 WAS 6.06, A3 WAS 10.20 |POLIER | ou0
TONY LEVAND | 09/1,
%

NOTES:

- ALL WELDS TO CONFORM TO A.W.S. D1.1-2000
STANDARD FOR WELDING PROCEDURE AND
ERFORMANCE QUAL IF ICAT IONS)

- APPROMATE WEIGHT- 470 POUNDS

-THIS DRAWING IS A LEFT HAND VERSION OF #MC-386951

5 [COMM./STK, |[3.0x4.0x.19 A5S00 GR.B STRUCTURAL STL.TUBE |21.8°
$.313-18 UNC-28 HEX STEEL WELD NUT R
4 [COMM./STK. | ("McMASTER-CARR J90596A030 OR FQUAL) | 2
3 | MC-386948 |ATTATCHMENT PLATE 2
2 |COMM./STK. }4.0x4.0x.19 AS00 GR.B STRUCTURAL STL,TUSE | 21454
7
1 |MC-386949  |MOUNTING PLATE 2)
ITEM| PART MO, |DESCRIPTION OR SIZE omy
PARTS LIST i
UMLESS OTHERWISE SPECIF 1E0 [OR1GINATOR TONY LEVAND 08/16/0p
OECIUAL TOLERANCES: DRAWN K. POTTER DB/ 16700
et 1 XX-3.03 . XXX-2.005 To\Fcwep TONY LEVAND 08/28/00
ANGULAR TOLERANCE: ¢1° APPROVED TONY LEVAND 7

1) MEAK ALL SHARP EOGES .0'8 WAK, [USED ON i
2) 0o woT scaLe DraminG, i

[3) DINENSIONS BASED (PON ANST Y14, 5i-1982
o) W, ML wo, meaces 'ZV_

MATERTAL ‘

SEE PARTS LIST [

e FERMI NATIONAL ACCELERATOR LABORATORY
W UNITED STATES DEPARTMENT OF ENERGY

PPD/MECHANICAL SUPPORT
B LAYER MDT OCTANT SUPPORT
SUB-FRAME WELDMENT

Plotted | ond on 184ep-2000 , File: 38698101LA.pH



' DRAWN DA'(“
i REV DESCRIPTION APPROVED BATE |
| K.POTTER | 091300
, A | A1 WAS 2.93, A2 WAS 6.03. A3 WAS 10,20 T
" I
D -
|
4x(4.00) '
g 3x.50
s 70.50 —— ‘-—f (4.00)
3
g 15,05Ai4 53.69 — (3.00)
6.31 = | : bt b 4x3.43 A
. _ / .
/ 2x $.390 THRU
v THIS SIDE ONLY
1 4 , (FOR WELD NUT)
fH—
C - ) -
| /
/ / NOTES :
' ’ B - ALL WELDS TO CONFORM TO A.W.S. D1.1-2000
| (STANDARD FOR WELDING PROCEDURE AND
| PERFORMANCE QUALIF ICATIONS)
/
/ - APPROMATE WEIGHT= 470 POUNDS
B / - THIS DRAWING IS A RIGHT HAND VERSION OF fMc- 386961
I [ 3
/ 5 | COMM./STK. |3.0x4.0x. 19 AS00 GR.B STRUCTURAL STL.TUBE | 21
.313-18 UNC-2B HEX STEEL WELD NUT i
114,37 4 | COM._/SIK, ?'McmsTER—CARR 150595A030 OR EQUAL) | 2.
"
103. — — - T it
—Eﬂ:'/ [- 90 47 3 |MC-386948 \ATTATCHMENT PLATE 2'
B I 2 | COMM./STK. |4.0x4.0x.19 AS00 GR.B STRUCTURAL STL.TUBE | 2151
- ) 86.50 1 |MC-386949  |MOUNT ING PLATE 2.
/ -
\4 - ITEM| PART NO. DESCRIPTION OR SIZE oy,
| PARTS LIST
' UNLESS OTHERWISE SPECIF(ED [ORIGINATOR TONY LEVANO 08/16,0p
; 51.53 DECIMAL TOLERANCES - ORAWN K.POTTER 081600
) x et 1 W03 M0C3008 Jeneonep TONY LEVAND | 08,2800
2x 75.14 38.56 mou e w0 apPROVED TONY LEVAND 08/28/00
— | 1) BREAK ALL SWARP T0GES 015 wax lUSED ON
(2 / Ax | 2) 0O NOT SCALE DRANING.
W .19 1 ' [3) OINDNSIONS QASED UPON MNS) Y14, %0 1982 MATERTAL
- - 9] 4 WX, ALL WAH, SURFACES 11V_ SEE PARTS LIST
T T AY 4
19 :
155 .[,* L — AN : _ _ I i & FERMI NATIONAL ACCELERATOR LABORATORY
\—3_/— 1 4 M UNITED STATES DEPARTMENT OF ENERGY
A . ‘9—{'6,,9 R P BN i PPD/MECHANI CAL SUPPORT
L : B LAYER MDT OCTANT SUPPORT )
2.89 =1 A ‘ SUB-FRAME WELDMENT ’
. SCALE DRAWING NUMBER SHEET | REV
. % 1 3823.130-MC-386951 (1o 1| A
N CREATEO WITH : M52 1 Joroup: DOMS y

it
Plotted ( rond on 184ep—2000 . File: 38695101I_A,pH 3 l 2 ( u
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S Series

Quick Disconnect

L (BALL DIA)

=
K (NECK DA,
; F (HEX)

Dimensions in inches o cone

< 8 ol i AR

Description and Specifications
Type SS ball joints are high strength, quick disconnect assemblies with good wear characteristics.
Patented design features “key hole” retaining sieeve which insures that the assembly can only be put together with the sieeve positively aligned with the ball cavity. When
the spring is released, alignment is automatic, thereby eliminating any possibility of partial closure.
Materisls of Construction
Body and ball stud are of low carbon steel. Ball studs are surface hardened for wear resistance. All components except the stainiess steel spring are piated and yellow
dichromate treated for comosion resistance.

* Lubrication
Ball cavity is packed with high wear lubricant.

Dimensions in

Type P Ball Joints are a cost effective design for applications where minimum weight is required. As part of a iinkage 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. ioad and permits removali of ball stud with 14 pounds minimum puil-out
load.

Matarials of Construction

Body and balii stud are of low carbon steel. Ball studs are surface hardened for wear resistance. All components except the stainiess steel spnng are plated and yeliow
dichromate treated for corrosion resistance. :

46



2-Piece, Metal to Metal

Dimensions in inches

~miliimeters

*20'68. | 2
33.32 .80 ]
|- 3849 {7 o584 R
44.45 . . 18 |

Notes:
1. For standard zerk lubrication fitting add “Z” 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 “S” to suffix. Example: MSM8S

* Lubncation fittings are not supplied on these units




