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. F. = (LO ;JJP) fl(o 7 SO) ~ 
-I 53':} 5 pjj.. " . 

----~ .. 
~'j, •• , "' .t,. ,'0".. . -..r.lI. f".. - -j., .... '" 

. 

, 
'(: 

i 
. "" 

J 
. ~ 
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LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
SUBJECT 

NAME 3. w.~. CH , tJ 
, 

DATE :z.. - I t} - 8 2.. 

(V! 0 ME 1.:) T A·l(-M LOft. 1:) 5 : 

AT ® F" - FH cl 
::. P5 '3 C) 5 ke- x. 

• 

- z~~ L '3 7, J!.I5 . 

~IGP--T{C.-A-L LPA-D.5 "D1...1€ 7'0 COfY11B'lrJED t-t>GIGHTS s. 
Et\ RTf-! G<- fAA~E. FtPR-C..-£:;: 

AT ® LfP t-J')ARl? s t 2. ~ 2- 37 - J 0 2. b 3:: I 5'3 7 4~.et r 
D(!;>LV~wAfC1)'5 ~ ?..b2.37 + IO'2..C:.'3 :: 3_6S0o..~.~ 

AT ® ~R..® 
UP WAR-OS t I ~ DfOO - 51 ~2... - 10 928~, i 

::: :e 

- b.t!.2~~~· + 
A'S"'5lA rvtt: HoR.1. ~O"jT.~"L FOR.C€ s'Du 6. TO eA-R.rl-l €.Ju14l<£ 
LO ;t'D <5' 6\ R.-E E;~UA- L T.:> l S TR.. t6LA~''D ,f.tM~ p.~.:, ,Itf~;:;(~) .. ,:.: 
PI S·R. S 1 .... - '" .. --..... - :.:.: •..... >.:- .. , .•. :.;~, .• ,:,~.':.: ... , ' .... '~~ .. ; .. ".:';:.'": ..• -,-.. ~.!'.:"~.;i.:' .. ::, ... :::.:.::.;.,;:,,. ,.::..'. 

~o(> AT ® C'~ ® OR.. ® 
Fti - 'S'39~: /~- _ 5/'3 2 . .fi.r.. 

~ ..... "'.'"' .. :;?:"~-

M ACH I~'SR. 'f H D 6 t<.. I S Tit.. e?f 
10 e k.) C(9/J ~·E·Tt (_Ft!'R'-LAND) 

TE.~S l t.-€ STRE-.l} 6. rH - "2..00 p'S I 

CDt"""?RE'5>S/CAJ ' • =- tt>C>-O"PS J' 

P tt"R. S l~~ IS L 2," "Dl-A ' 

MA-~ T~I..)S I L..c. LOAD: ~ = St A - StTfd2. 
.. 4-~ '7- (7-(0) J!r. x IT (1,)"2 w,"X 

- , .. ; .~ .. '4- /. I 

. .. i; --:;.' .• ~ , '~f, .. i*~~/ ":"~"~:'~"_'."~ .;, ......... : .. ;·.,''-HcC,.'~_i,_, ".,.,_~~_,~.<~_L~.:, __ . __ .. _~~.".-">~·~ .... ~~-","".",, ... -r. 
'. • < ~ " '. ; .~, ~ ••• J;' . 

.; .... , '.,.. .... .-.. ......... , ,.{1(...... ,;',"""" ;~.', ~.r-.. ·'",:4 .. ~ .... ·.~ .. : ; ·• .. r·.".,····-::." , 
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FILE NO. 

SLOb03 Ivt SS74-
LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
SUBJECT 

l'Y'i. 1 ,j l {'/f. iA, M, S-A-F E; T \( F--A' c. "'C (j) rc 'F='~ R "0 
U ,..,. VJft-RD LOA-b -p ~.t-~ EAiZ TH Q.. U 1}K£ 

CHIN 
NAME -r- ,.. 

.....;fW'~' 
"~~--~--------~ 

DATE ;.2. -/0 - B 2-

~"261 9~, - "1,'" ':', _ .,., .. :':, .... " ,_ .:.1, 

-[ 5c)-7-y:-t& '- ~ 
,.~;, 

DOlV to t.uftR. "D I..-Oti-O 'Du't '10 Ei\'R-THQu4-K{ 

-_. ~. J 
~ 

I I ~ oct If:lJ,-

? b SOD ,/;{k -
Cb-l-G-C.K ~H.€A-R- L-D4-:D~ 

55 - .S77S-t 
_ (, S 77 ) L 2-07:) ) 

1 15 P 5-1 

p <;;;. =: (I 15) ~ X. 7/ izi.7-) 2. ~~ 

-- l~tJDb.et-=-
M If-) \ Si¢-F6T'{ Fit-eTO R

toODb4-
-S I.-;:;-:'~--"'(} . . - :z... 5, . ':J '- ~ <~... '" 

0/0 2./19/2>"2. - I. CAL-LtD AXLe GOt.'D€C)F SSY<L WHO 
IS UJ!'"rH THE:fR.. Vl.-A-A)T ENC~/I0EERIDC... A->CL.E: lS IA) Cf--l!\·R.G.t; 

OF D&Su:;A)uJG" f.rt6 co.uCR'€:r~ 'PIERS FO~- 'T'Ht:S IA)Sr~TID.tl 

A cC:.OR·'"D! A.>t::; TO tJrK t..C, S/IJCE TH·t;:'5=E- CbNCR, tT€. "'PI E fi?"S 

I,A)II.-L S€: R€ fA> FORC,t~D t" •• ", T H Rt:- SA-R) THE '"rE-A) $1 Lt: 

S"'T1<.,:tCA.)G 1"H tVI t.L 6E ('-/!<...i C"H Ht CH E R.. THA 10 -r"fo-lAT C> F .;jU S T 
'PORTL1'-\'I\)D c...c->lvC.R.ETc. A·X.LG 1-v1EA)I~ff!>A>ED 3560 -Ps I 
TeA'S l Lt. S1"R.€,uc; Tt-l OA.t U.JS'E:·K AF'·CER ~u 'R..IIUG, • 

HE 'DOES f00T S€.E AAJ'f PRo6LBJ\J\:!> DUE TO THE: Ll!)Al:>S 

F'Of<. t'ARTH !Q.UAK-C, i, WEt GHTS THAT I... RE LA·-rt:;"(:::) T6 
Hll'-1 . 

~!.. .' M 

'. : :. ,. . 
.. ' 
••• ~ •• ~..: '. , <~.~ .. .''';:., - ....... ~~ .~~~~~.~·...!~-~,,':.;..:\~ ... ~~;~.;._~.,; .... r.J~1;~~J ... ··l";"'~4 .. ~ ... ;:.~.:t';,' 
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LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA FILE NO. PAGE. 

ENGINEERING NOTE s L...0603 M '5814-
SUBJECT 

FR.OM EG.cn) HOYER)S IUO"tE:.S ,/,182-

1 U-PPER. L-!JVlfT 01.) /,UfGGl-ER. FOR-CtS " 
---------,-~.-~---.----'.~.....-, •. -"' .... ....,...~-.... --~---.-~ ..... ~<>: ....... 

, 

A T ~I'I 110 I I'll U t"1 G -A-"P =- ::z. m m .. 

~ K'T'Rftry:;;DL-ATUv~ DAVE: HUMPfiRJ€::, 

8/x ~ 2,/70 ':: D.OZ9 
Be>:: Z5.5 I<.G 

.... ~6A-D 'p : ' 
-1-

p= t;3 - dfl-
Z~o . 

-[(:t55)t 1 L~] 
- (:2 .. ) (1,7 3ri) J ~ ... 
= :;0 B~D ffiJ , 

LtJITHoUT TH{; Vt\-c-u~M C-f-{AM 8£R 
(CLOSED TIGHT) 

I • • , 

? =- 50't!>trD I ?:3.1~ ? l '4.S ,5...-

- 6~ t) CYl> tf,~ . 
~ 

. .. 
". -. ;. 

NAME 

., :r.W.c;.. CHIli) 
DATE '- _ 4 - B 2.. 

(4-) 6A-LL SC 'DRIVe s. 

F6'R 

. . 

" ~ . ~ '........ ..... ' 
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LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA 

ENGINEERING NOTE 
SUBJECT 

F I L E NO. PAGE 

S L..O ~ 0 3 M 5 S 74- ;;" 7 ()f. " 7 

NAME .::T. LV .G.. CH IN 

DATE 2. - 2.2 - 82. 

, e/' 

..... j .......... . 
~ .... - :' .. ~,." 

WI GtG L€R.. "DRIV £ 100 T E :D'€'~ ( c..~ 10 F () R:.. __ _w ... ~_ 
6A-LL sc.. S Hf\FT ---_._----_ .... Mil" t. D~ .. _ IO,O--bC> 

c..YCL€;·S"· . -• 
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LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE • 

ENGINEERING NOTE 
LOCATION DATE AUTHOR IDEP~RTMENT 

.T. W.C . C,H HJ fYI, E: . BERf(," 3 - z - a 2. 

SE: e Sl<-€TC:..H FROt.., P" 2..b 

-, OT A--l.. _J::i?.£tD _~~~.12A-I:-L %.~JS to T!)'D.~ I."! ~ : 
(THE l"t>EtGHT OF \HEU)t~C"\L..€P ...... :i1 ~1A-p-PoRT~ 

DO ~OT AFF£cT THE DRI\..HS FORC€-S 6EC+U5E 

THE tl-) H-A·i..-V€5 f'VtO V€:S ALVtt-'f FRO 1M G-ACI-/ 

OTHeR S U.I'f!,A LTA'I0GOU5t- Y If.J THE VERT tCti-L 
Pt..AIVt.. ) 

,r=- -
• P&R -eAI...L ~c.. -

5LtGltJttt-'V 5T€.€R..UJG GEA--R. vtV. OR- E.6lL-t1l-L .. , 
51.:c-E - 1.500/1 VIA 
LEA-o - O."L'Jo lf 

(UE--::'IGAJ c....RtTt=R..JA- P94 of SttGI""~I..v 6J7. vSMIOS) 

T REQ)D ~f"CR:& LXt :,~ A xJft!-~01 D LL2E::~E ~.J:::.§4.-"8) 
4- J (-n::.R. 15tH-L Sc) C S . be.;) 4 ---~ 11-/1 SIS ;Z 1T 7l 

- ~4· cD-'2i.:3 ~l?.) LVHFRt 7L;; THE 

'", 6,65 , ,5070 EffIe., 
= ! I Z. 6 ~ .et~. ' 

~!'i.1iur:::::= "" 

t------------.--.. -'.--~ 
t- 0 KCE. e) D Tt--f, 12, ~RO L L E R. c...·H A~ !fJ ft' T E-i'rC.·-I-·~1 13 A- L.. L 
SCR.GU) aHAFT S'F'RDCKc,. 

~''PRC>C.Kfl S,l~~ -' 2_ 5 TEET~f-1 

:3/4- 7:>fTCi-l 

C'Pl!--C-I-t) jV'1·E"II A) 1:) itt. - 5,984-

FA-- (Tit) I (v!z.) 
)125 ~.e{; . .J ---_... /' 

'376~ . 

... ; --,' .~'-. 'f'1 . ~ ~ -.. .. 

~ . 
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LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE 
AUTHOR DEPARTMENT LOCATION DATE 

S. IV. G . C'~'-fI tV M, E . lBE-RK.- ~ - 2- 8 z. 
-

~1G:(; .. ~s_.~_~Ml\-§1~:?_ET_ T2.~~vKCt.S OAJ S-PRCCt(~I:? 
.i, RC l-L. tK c.. Hit-I AJ • --'------_.'" 

PRE. LOAD otJ RO L-LER.. CHAI!U E-)(~RIE D B'i' TH t. 
;<.. 4 .:t!. '5 ?RII0 G, T-E A) S 10"" c·R 

-~~~,~ 
f IS. 5· f tiS. 5 " 

A.:t ;A., 

J-,S 
:: --~-

S,,,; ~ 

~2 

--
, '. -~ =, 

._.'0 .. _~ "_ , ···t .. ~~~;-·· 

i . 

·f 
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LAWRENCE BERKELEY LABORATORY· UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE • 

ENGINEERING NOTE 
AUTHOR LOCATION DATE 

:J.LV.G, CH/tJ I
DEPARTMENT 

tYl.t . BERt< " ~ -2 - B Z 

'Rv L-LE R.. CH fH f\J 1"5 3/4- P!TC.-r-/ ) A JJ 5 J GO 
STEeL - 8500 ,p£:-~. 
:;04 ~,s. -. 6 500 1£7 

" 

S ,:;;>e D e{;., 5,:t5 S F 5'1:¢.:'~L -

3 
- --I ~ I 8-:-§6:t. - ~~ 

G r.::, (p f) ;(j; 
(), l< . 

~F s.$. - ::. 4·0 ~";'.-.PJ;!--- ~~ .. ' 

'lb~B .Eb -==---
-------_._-_ ... __ ._---

T c- := (J I 2 5) (,c? Pfi,;~L sc) 

4 C- 0- . r.:f! - ::;.:. v UL. <::-G-;. /:) R. '3 7 5 -f-I .. fG., - .. ~ ---~ 

" 

~-------------~---.-.--.--------- . --\ M 0 TO R.. ~. C'5 £A R. g;C>c :5St-£C:T" { 010 .--.-.--.... ,...,.-""""'" ... ~~ .... ...:..-~ .. - ......... -"' ..... "--;~,,'"""-......... ,, ..... '"'-..., . .--. ... ~""."--.. ,--"',...-. ..,......"-~-.. -.-........,.. ...... ...,,..---'~-..... _. 
t. F F } c.. , E I\) C Y 0 F DO { .. ( '0 L E 
RED!-·!C-ER. C~"55UI'-/i ED) 

EFF ... ~ 4·0 7" >< 4tJ 70 

RE:"Ouc. T/OI\J 

4·0?;; E~CH 
=- lb % 

toe!' Rf/l - Go E-A ~ 1\ 
RE' "en" c.. f t (J It). \ 

-~ \ 
5L-O -S"{t0 5TEPPIJ0G MI!YTOr(. :tl-r'-1 t7Z-FD??OG HAS 
Ot,..(TPiAT rCYR.QL.IE.. Of=. ,&t/CO ~ Hot, ~'T 800 STEP'S/SEC . 

.. (EQUf+L TO I 00 ~~. itT. '-4-0.RP,.....') ... ........ l .. ,c,,,,.;; •.•.. 

A :z 50 ; { Rfte-CIO G:f:A,R. RG. 'Dl..{CE R. 
I f0 CR. E- A-S.£ 110 To R.C';.l &t E : 

, I =- (INPUT TOR..&t,H;)(RATtO) LE.FF!C,-€.~Jc.. y) 
- (I SO ';~t. iIJ-, ) ( Z 50) (1 f, 7.., ) 
- (0000 ~ llr;· 

M C) R.5 t. } ,Dc:> t..{ EB L~ Rt"'O U c.. T r 0 I'J C~ t· A R.. Fe>)( 
I'/{ DDt L 35 MJ -1:,)V 

RAT! 0 ZSO: J 

MA-X, OUTPUT TDR&IA£ - ~ 250 ~~ 

'1 i ., 
j .~,' ." 

". ,: ••.• :> • -.. • - • r .. ·. '-.' .. 

r ,. ."' :.~ .. ;,,[,,-. 
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LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE 

ENGINEERING NOTE SLO 603 1"15874- 31 OF ~ 7 
AUTHOR IDEPARTMENT 

.,J.!{).G.. C-HUJ ,vt.E.. 
LOCATION DATE 

g$ERK:'<- ~ -z -8 2. 

SlAt/lMARY C? F c...OM POtvE.IJ-rS 5€-Lt:C,TIQ!Y FO ~_ 

i ~ t G.G.LE R- /VtA(;t0ET 'DRIV£ ~"(STeM 
1/ 

), RD!...:LER.~~t-1.frl. __ ~.)J % PITCH 1 Alv~1 ~8D 
_ (-;04 S.S.) 1/,50c>~j;[?-. TEt':::/LE STr<-E/VGTH' 

ssG {Cj (;:,7 FoR. I b l B .f2iJ], ESt M LOAD 
- Ct-ff'ifJu.e"J GJ!Pl.ANtlncA) 7. I ~ SAFETY F-Ac..T~R.. 

.2... S-PRo~KEI.? t '~T£ESTH FoR -: "_ 
e,..O 4. GEAR.. 60')( Ot-{T-PUr $H-fsFT,.c,·, ,'. -

( 
6, (4-) BA-L-L ~C.RE:'W S-H-A-FTS. 

t3 ""i'7- TEEtH FDR AL-L I D LE.R..S , 

:3. MO-'-OR _______ .1 ::;;·1.-0- SYtv 5TC';'PPtJV(;. TYPE t.J..MI"'12--FD 306 

l-t)f'"tH tVICYTOR. C.O,!ltJTRD i- -, '(PE :tL1 M 6CO C , 
OUT P{"lT TOR-QUE ~ 2.400~. 03 e 600 $11?PS!StC 

4 . GE..A~~~,~, nOlA 6LE RE-"D!,ACTtDN We>R-M G.E-A:.R TYPE, ., 

R.. MORSt.,MO'DEl... 35W~DV, 2.,SD~1 R/tTlD. 
/))Ol.'f,- c".e lt

1)fl .. :{. A-. OUTPUT 5'PEc-u ~ 1 RPM /'-UHEAJA-130tJE t ·1 

'@-Cl'I- C-tf-'1;'~/~t..· S TEPPI f\)G MCTC'R IS RUIU AT eoo 5-rE'PS /seC. ' 
t.oe ~U~~t<ICf+tJf 8 . Rt1TED DUTPUT Te>R-GuE = 52.50 ~.~.". I. 

j,v/-(H l-- )\1/lX R-E-C2~'D TDR~.UG -= 4-s00 t,;,..-tfn.' 

ESTfVl r'D'SSt!.3Lt: Tt:>'f<.6>,ue; WtTH !t60UE 

:s T fC: PP I J..) G, f''''1{5 T () R- E:' G t) t!)o ~ tln; , 
5 . .5L-1 P Ct-L1l CH J JVIOR~E TCR.lQIA£ L-1tv'llTt>R. :tLSC'OA- -'2. , 

780 -:372.'0 ~'~·:-CDJ.:)TI'AJUOUS- DUTY'·' .. , ... ,'. 

A-"V:r. RA,/0C"tt. . Tt-1E-R,.E- ~-H.()UL 'D '6 E ND 
P'RC>gd_EM !~ CR/..t~KI~~ THE R.ft·AJG.E UP 

To 4rs."o t.·t" dJ.. S/Dc..e Dl..·I'R C)l,rrpt-I T 
S?E€D IS OJJ(~,( 1 RPM. 

J0 OTES - T H (.. MA)c l fVHA M R.EG.? U I rz. 'C;-"D -rtf) RClu. £:: t "::>. l...l/U t:n:.::- (jt THf' ---"" 
/J,·SS,l..·HV1'PT10A) THAT I\'~' SOIYlE. T! iV!€. "T-r·t€; VAC..L-t t.lM CHAfJ'BH, 

C~AP MJ'l'( fOE. c,or,"n=>L-tTEcL.Y CI..-C>ScD t,.cc..rDEA'TL'( ~, r H <; 

t"VU:;C~LSR... MA'GtJe-r Gtlp BE L-I K€ tUts:t t\-T iTS S/Y1f! .. t...t.ES;.T. 

[SfZ:-FARlAT:t-b e'< Tt-H;: THI.CK.10ESS C!)1=- [H.t:- UAC. Cf-1A'M6E·R.). 

T f/ i5 15 irA) l·II ... ) L I Kri L Y COA.> D 'lte> IV, !0() RlvtA-L S~IA-t.. L E5-. T 
Gt\-P IS 6 "')1 1')\. TH€. Mtt610E-r1 c. FOR.Ces DEC.RE=A·-,SE. 
R~PIVl..Y WITH Gi4P JDCREf\S6. THE, rORt;:luE 1.-IM/'lOR. 

MA-Y'~€ SET A r - SA--Y 5 mm Gl4-P. :. 
" .,: ..• f ... .:, .. ... ~, . 

! 
. .... \-

' .. : ',7600-1>4246 RL-3220A (Rev. 6/76)' 
...... """~ ... .!~~~,::...-.. ....... ~-- .-.... .• ._- _,,",,", .~, A' ,-'-_""' .... ~_ .... ,:.."",_~_._,_ .• __ .. __ ~ .. __ .~ ••... '. _'..--.:.";___ _...:.!_;_ ..... ·_J._::~.-.:... __ .:..:..._---.:..._.z.:..: ......... ~~i..:. __ "~...:...,·, 
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LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE • 

ENGINEERING NOTE 
AUTHO. R . IDEPARTMENT LOCATION DATE 

:r. W .. G. CHI (\J M. G • BER-K~' '3 - z - e "2. 

c. i 1 2.. 7 00 jJ M /tr-C ... ".H~ r A-)t tAt.. i 8400 4:1. VAc t-\ t,.( 1'..11 AX- tAL .' t I ---------.. - r-'-'-'~'----'-~'-'-'--' ,--" -."'-, ... -..,-- ...... ~ -.--,-, .. -•. , ....... ,.-. ... " ............................................. , ... , ........ - .. -,->--.--.. -.---.-. ... ,,-.-
II 63S'lii-WEtc...H, A)t~AL t I 513 'U. WEIG.t-fT A>ttA-L V 

-·----111 315Ji. I ".H:·t,C.HT A-~tAl. f 1058:J.. W6/C"Hi A-~IA-L. t D II' _. ____ 1, ________ ._",, ___ "". --,-.-"---~.-~ . --.--.......... .,-.--.- -.---.. -.-.----- ._.-. .... _.-. ....... -- -.... ," 

.-.----1+-11-1 ~1-~-.tL __ LIZDL.L.' Cl-lfW) RA~IA-L -+ '. c;;, S ~ R£)/.L, CHM.v RADIAL ---II> 

E II tV D IV £. I ('F L () A T i A) C .... ) I IV 0 U E ( F L 01\ T II\) 6. ) 
I -J-------4-----,--~-------r_------r------~ 
II~~S_-;~l;ti- ·~_gTf;-~!E~~~~'·!~;;~ r 
II I\.l/!> IVE U::-LOAT 1'-.16,) I 

~--------+II~-------;-------~--------~--------+------+--------I II I 
I' 

£1"1 B ~O :. (Z6~O)O.S) - 37 D 
D ~ ['Z.8bO)tl.S) 

37 
= 11f,..e&. 
~ _. ... ~ .. '. ,.;. 

Z. t'/t D -=- 0 - (2.B(;o) (~cL5) - 37 B 

B =- f- 2e:.~) (.2~5J 
37 

- Z9i61/r 
--:;;-~~ 

BALL 5EAR1~C; '5EU2.CTcD FOR LOC-A-TlO rv /(6" - .... ---~~-...,,,....., .. ...-.............. -~ .. -.,..-.. -----~----.. ---, ... --~--~--..... -.~-,..,....-..,,. 

tv'! 0 R S€ ) LA f\) IT:!. S F - aD T) 5 T D DUT'( 4 - SOL r F-LA,vG t 
BALL. t3E:t'\RltVGs W/SI<W&~t..OC LOCK/AJG7 F/SH-AFT. 
/. 2. 50S H'A F T S 1::CE.. • LA "p"P"F!-O)! 11> ;'\4 ~ Ut. ) 

l~ ~TOCK 
BEARI ~G. E.OC;R. 

TH I 5 136AR.I1.J~ HAS L.Ot\·D RAT '''-'G. =- 4080 1i.. AT 
;50 RPM. OUR DUTy' CYCL€ > I ~t) AT > 1 RPM. 

L-I FE E;')£.'P:c.c.Tf\~CY /' 2..~OO H~S, I • .~ 
. , \ ", ) . .. '.- f' .,.; ". ~1. :'C?;';' 
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PAGE 

su BJECT NAME _ 

.J. w.(; . C-H IIV 
DATE A -:z.:z.- 82. 

t::-C/'-0 ~jJ{:;R..4_6 FFt_C,'- OF BA-t-L- Sc, Sj-II+F.T_ 

C-H£cK A,·T '--OCAlloAJ-S C- TO D ~. D TD E ON 

l}.Jl&G L-ER DP~I\)E- BA-L-L. -.sc.. ~HAFr 
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