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CHA'1U 1 

COMPONENT DESIGN 

7-1 GENERAL 

A11101111U1: -pcm an ....,... wHb piw:bCllly 1111 
111M ..-poMDll tllal Ollw ..,_ Med IO illlln 
aflectM llld al• (IO IM tfllUlll) fltf--. 
D1rfi•tw- lat aaly iD applaliDa lilllll &bl caaipgmnu 

111 Lb& ...-t&I: -.pia - lit ..,.a IO •-UI: 
pcrlormancs. T••M CC-.-11 illcllMM f..t 
~ ............. .,_, .... lirilic 
111clltDWIU, lllUCIOfl, .;.cton, Md cGllllillt 
~-a.a.-- of ... ..,.._ .. ulll 
ti 111..ale 4- wbcla ..... lillDom llt ,_... 

111 .i.ua ., oU.r -.ii llaMboata u oi publw..t 
lqlllfll .. • EKb caiiq,c..1 ...-1117 1111 ........ 
WMq .. lO IU-IS WftPCmL 

7-2 FEED MECHANISM DIESION 
Automatic WapDlll lft fill -lillOD (J-­

llllUlllH. ;UJll. 11111 lllUa; IM !)'pl 1114 CIPICIY 
*'"'"cbnl upan cype of _,.... n. llclic, mcmi, ill 
co1u11n...,il. Wipe lbl raud mm lhe r...s 
-nan- Uld - ·it illo ... clluDIMl. Tiii 
~Wll """"' • IAllMdy ,..-,..i .,, Ille Illa\ 
-.id of 1119 81pply • 

ni. fin& .. Ill dlliplina • , ... ~ ii 
...,. ....... the r...i pedL nw f...S pelb ii Ille - or Ille 
IOlllld rr- IDICllamlm IO dlmlla. Two nqmililll l&ka 
,..__., (I) IO llaN ... ili&W pOli&illa ot llM 
ptOjCClile - • cl- lO lbl ........ lfYllem 
pmlliU. and (2) 10 lint ...... ot ... canrilllt-. 
ao. illlina 101111-lilltor&i..i.o..a,.....11 
... &am Dr "'41, Tiii ilml Wlllill Ull 1111 -- Imes 
"' -nd U>d llllr9 collillMr. n. ii.I it - ahraYJ 
,.-ibla; IMR!on, otlllr Mlllflmlllla - .mc. bu1 
cara - lie UMcilM IO rNill impel ..,.._ bolt 
~ 1114 primer - lloll caai.:t1 Cl1lridp d1111111 
c1owuamcoil. nw prmmr ii die rwv.:11111 U-at. Thi 
cwo nm Dl Fla- 7-1 llblluala llUa clwlcWillJC. 
Unlat ILlrlo.ca con- it ~ 11 impl<t, llw oute1 
adp of IM bolt faca 1m111 - uimd illlo IM pnmor uf-. odlaww Iba tilct may l&rilla Ille primer Willl 
-uF r..it1111 ,...va&>DD IO •t ii oil'. To pnc:NIM 
,._iura ~. a - apaCll of 0.010 in. 

lletwam !bl ... of Ille prllllll 11111 boll Cit.I II 
__,,., leca&lo of -... implcl Cllll\Ol be 
llimwl.&ld; rllltlby. olMatinl llUa approadl u • 
aohauon for pn11111U• r1n111- ON>rid• i.11 tbt clllruc:s 
.,._ bolt r- ud .,,,... - btat DMcied IC 

po11uon Ille lllUlld llefon Ult bolt - forward. 
Interim,... h.-t -• Ila to1na1ed, olll1rw1U 
IDlllllllQ*1 it amllllit. 

Fig<1rw 1-t. lnit;.J ConCKt of Bolr •nd C.rvidge c .. II•,. 

,_, 
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................ 1111'1' .... lll··· .... -c:..._·_· ---~_i~:..,~;.:~~· bit n 2 ~ .. __ ..... --""\ ,_..,_. 

•s::;: a_ 

~ f IQLT f - <MA!!B£R 

~- Orrr-__ ?B,::· 

F~ri 1-J, 8011 M.g.,in• 

Thi DU.I duip o,lftlioD ii IG prorido • ,.lh (cir the 
l'llWld bl- die .-...u RCIPUClc and dl.mbcr, 
aAd pW.- alaaa tllia pelh, Tho •-piacla-w~elhtt 
111q111111, clip, or 11111-sirorida !ht illilW Jllidanct 
wbicb will be lliK-4 lltu, Tbc dwnber praYldH the 
lamiDll ~, The mr._ to !ht chamber ud tho: 
palb of 1111 flJlllld lbould be IO arr.,,..d that 111y 
ooaua berwMD · cll&mlNr 111d ptqcct~c will like place 
Clll Ille ..,_, Fia- 7-2 lhowt th.a 1nanpmcnt. The 
cUftlba enuaam may be enlariad by • ,.,,,P 1o 

tlimtnAlt th.I probabib1y o( the n- 1ri&a1 \be 
cbamlltf lrllll fim. 

741 MAOAZINU 

lliapllnA, llQa or dnml. ut of limned c1paa1y. Box 
f111111111* 1t1111llly bald from 7 10 20 roijnell rn llftllc 
ar doubl.1aw1;dnaml, up to ISO rOUAda. 

1-a.1.1 ... ~ 

4 boll lllqUlll• m.oy bt attKhcd 10 the rc<Clflf 01 11 

auy be 11111111sra1 part or 11. Both 1ypc1 h••• 1 1prllll tu 
luep fomnc tilt rolllllli toward tile boll u firina 
eorumua. Tht box not only 11orts Ille roundl but &110 
ratrains thar OllWUd -lion 1t the -.ilh attd 1u1dcs 
Nd! round as Ille boll llnfl' it fro111 the bolL. The 
19111111\1111 Md 1wdina dtmonu. caJlcd hpi, ere 1nu1ral 
owil.b lht 11cla. F.,. 7-J lllow1 1 box mapzine wnh 
-rll r01111da of uamwuuon. 

Correl hp lcnsth is Yllll to depend.able load1n1. 
Comb111ad wull the dJroc:taon of the 1prm1 foice. Ule hps 
CClllUOl tht pcllllOll or IJw IOllM IS ti COien the 

chamber. Al 111dlca1&d U1 F11. 7-), 'on1111uou1conrrol11 
aercud by the bps while they rcstrw the round and 
ID Iona as Ille nlllllwu lpftllC force pa .... ,.,1h1n lhcir 
COAf11111. Jf the nlWWll lplllll force fa.Ila f-ard of !he 
bps, Ille round will bnc a tendency to lip c&e~IYcly 

z_xp':'.JAE us'*"•••> &,_ µ . 40122 *" 

J 

' 
ll'ld ancrc. 
.,.munsm 
wlftlt•• ,_.s dem . 

.. 11.hlhC I 

J""' p11ut 

Th• ... 
rctdmg , 
bne cor.t. 
lllD .. hD 

""'" raa 
eaimdp 
assurcli b 

1pn•1 h. 
dalodps 
111111 tllc 
the rouh 
&.suran:c 
r~und. r 

lftCCns.&$\C" 

d\c ro\11\~ 
v.110. rur 
ndai1. I 
between 
11uane 
wuau 11 
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''''"' 
:r,c1 

..... c 
HlC 

lht 

.. r. .. 

-·· lr.r 

uid ..a- 1111 ,.-.ililr Q/ jlaaina. F~ 7-4 
cismOll&IRla bow I lbl:lf1 lip lllay rul lo pMle I round 
'° lllat n 1D111t1 lbil cUmblr W1\llout 11Mn•1ence. f11. 
1-4 ciuDonArala Jtow I lmlll' lip ·...u NIU\ CORlll:I 

W11!1 IM ruund'lc111a l-.ll 1ot llll apww 1o hu Ille _, 
jllll pra 1o 111wq 1111 dlambor. 

n. Wpe or tlll lip 1111 CG111i41!abll iftllucnca on 
(ttdlli&. n. -' to ... i-w r6ould bt ,.._,,. by 
IUll t:OGuct berwm Ille eanndp- uid Up. fia. 1-5 
1111>w1 i.ow 1!111 •llect cu .. unaead •r lllWA1 r.11e 
_, mdllll ol lllt lip Im 111111 Ills 1141111 ol IM 

c:aM1i4'1 -· 4llilalu .. - or liDe con!KI 11 
.-..I by (Oftllollll Ult lip by I rilbt ............. Tlw 
lfll'lll loed lloWa lllr ~ Bmly llDlil !bl 'di 
lliliodea IL On 1111 ollltr llaad, ii !M lip r..tiw ia llrpt 
llllrl llw c:anndlt - llllilia. eoniara pooitlCllWll or 
th& IOllOdl cuaot i. ~ wnh ur d,.nc oC 

-· lbt cuu.s,. - polltioft, ,,_round ... 
r-4. lliioy '1Rl&lly 0..1; 1blr1by, -a • 
UICOIUllllllCy iD t:OQlll:I Ila lit- Ibo bell C-md 
!he 101111111: f11- 7-~ llllawl laow 1119 poatlOlll 1111y nry 
.,th laf""CI to U.. twid WI f"ll'll'll· Tiii llqtr lhe 
raclilll. Illa lea _.....,. of ..rr-nl _.,,.., UA 

bet••n 1111 llolt Ca llld CllUMlel - bme. ln 
U:Ulftll - 1111 lloil _,'bat cbt pnlllll lint &Ad 

JllllJlll IL 

n. 4imanaons or Ille C&llri4p wl lh• 1111tndrd 
CllpKllY dltGmllll 1111 llZAI al Ille llllp&int. for .o 111111• 
•- ol carvldfa, tJwt •.Siii •qlllil Ille d-1er or Ill• 
... pllA D.QQS Ill. 

w • D, +0.005 

wll9rt D, • dilmlw o( CU1lidp - bw 

.. • illli4e widtll ol llllplil» 

(7-1) 

Dol&llll rows ol~ uellldl.odeo Illar Ille unttn 
r- 11t "lllilatani ~ u 910"1I iD Fis- 7-6 whort 
!Ill .... Widdl ol llll llllp&llll iS 

w • I~ D, + O.OOS. (7-l) 

n,. oommal ckplb rif Ille mlp&llll Rorqe ljlacl Wll/t 

dolll*,..,.. ii 

II • .!.. D (II• I) (7-l) 2 • 

...... .,ua 

II • uaba of rcwuls 

CICAMIEA 

CG llCUNOJ'tt ··----··-::r 
S"" I i.G 'OllCE 

7-3 

• -.~-.w-..!lf.Slll0 .. ••~1111 •. 11111 "'·:P•~s5111;,_a .. -----=------------- ·--- · 

I 
( 
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j c Nd 'Mt 
~ .... --... -------· , . , .. · ·«T 1~~ n: ... ~;_.1). ··• r. I;,· 

• _,.. . ... -A&.& _ _.r. WW. - .. '{~. . 

...... ~~· 
t 
I 

t 
!-2. 1.2.1 F1 

The n,1' 
I 1.Jlli\Jn \ 

111JI h.il 1h. 

• ·& lbn•" 
tu11nn1ftS .. 
1J'IC' bend. 

con;cnu .. 1c. 

(4) ""0"!11· AltltANG£ .. £11T 1 11, < lie 
F~,. J-6. G-rry of Doubl• Row St•tlcing 

l•I 1"0011 Alllll,NGEMtNT, 1'1 a > 110 

------------, 

TM boa feed rysitm bu thrN 1111101 componcna" 
lht llml wludl hu been ~. tlle (oUo..,cr. and IM 
'PMI• n. followsr .,...111 11\c ,o11111111 of canrrdr,ct 
from the lpnlll, 11.,._U lhc lflMI lon:c to the 
IWlridfu, and prowrllln chc llidll!I 111mu for lhc wt 
( unpc JOW) OI 1ul IWO ( doublt row) c:anndps. The 
ro11-1r alJO holds lht aored r1111nds rn a1..,._nt. II 
lhould tae¥tl llSlllCt IJHllll .. hYlly. f•&· 7-7 shows 
UuN .,..,, of a followu. The spnllf may be 1 r1111nd 
•ue 'flU11 Npsd mlo rccunpillai c,o&Js or n ml)' be a 
flat sieel 11p1 foldld over 11 rqllllr lllltf'l•ls 10 

appfGIUlll&tl lht 114- ....... Gf I bdlll. 

_____ , 
: 
I 
I 

Thr 1>cnd1r 

ilu s rn• "1h 

litif"CnU · 

t~h JCf"l' 

The h•'-'I 

•• 

FifUrt 1-J. 8ox Magui~llo.,..,. 

~01 ool: 

~un.1 

.... t1cr~ 

mtJ.,1n' 
hme lu' 

m.s~ u 

.. --·--· -------·--------. ·-----~.,..~~ --
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7-l.t.3.I Flat r ....... 

n.. Dae luel 1p1111t r-ill ~ raelwr lhan 
ill IQf-. Eadl lflllllll 111111'91 M I ;aalilr¥tf beam 
&11a1 bu lbt io..w ond IWltllDlll frolll rauunc. Fia-
7-1 lhaM .. ....iog 1114 Ille lclldial 4iapam. 
~ II Cllt ,.,..., dlot llmdinJ -ftl lllo II 
!ht boncl, .- I.Ill applald bid II -.Id to be 
~llllNll * Dddi.o/lllit follower• 

"· • -+ (F1.) (7-4) 

Tht boeda>&- al IM ...i. ofU.. Ont Crw ....-a1 

II ~ 110 •FL • t (FL) • (7-5) 

1llll -1 • i61Dllllll aa4, tlMnf-, COllllUI for Ill 
....-u 9' llao 'l"1llJ. n. 6dllC1loo Of CN d of 
-'> llllPDIGI wllll. rnp9Ct to Cllt oppDlllA - • 

11.L' FL1 FL* 
Ay • -r£j + T£j • ff£j (7-6) 

wlwc E • -milUI of t!Uucil)' 

I • 1M -I of iDtnio of llM 'P'&na 
-llCUGll 

Tiii tolal dtAlcuotl of I ipnAI bmlltN "'"" llFDIDll 
II 

NFL 1 

y • t.11.y •HAJJ • iW" 

s.ii .. far !ht SfMiCOlllUlll. 

(7-7) 

x • £.. • ll!! (7-8) 
.r NL'· 

No1 only lllllll Uw .-c uan tllOUp forct lo hold Ille 
ta111111n111on 111 p!llUGD bul 11 maw al.lo prowide the 
-lcnuon to ~ &lw alMllWtion 111d llU oilier 
"'°""'I p&n1 owt 1111 4ullno:e of one cat1t1dp space UI 
hmt fo. llao boll 10fwdthe11e11 round. The eqwY:1l•111 
!DUI Of Ill -.... puU Ill lbt ln\lllllftiLIOft bol IS 

Figurw 1-11. F,_t r.,,, $/JfffllJ Ind 
. Lo«lillf AflllO'IY 

M1 • ((N-1)11'•+1¥1+11'.,}I• 

N • -bet of r011R4I in die bo1. 

ftlr • Milli• otr~no-

11', • wtl&ht of pell round 

1111 • wa'lfac of 'PllAI 

(7-9) 

It' • l. kl , llq~DI Wt'lill of ~'Ill& In 
.. 3 ' 

IDOUOft 

The limo NCIUlled ror any one parueubr d11pbamo111 
"'11bellllllW10 U..1 of Elj. l-27 

'.- {ii; Co1·• Fo P-101 y-;g F.,, 

7-5 

·---..,.._ 
I 

i 
.... ~ 

..a:.W"'llMt Ulll&f Q@,~.1¢4& ·. P ea SL A a ¥-'SU a .z>PJ 
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wlwrt F • • ~ lplVI& furu ~I one 
wlni• tl.P nwal) 

Fo • llllMlllUll IPMI fCllCI (fallowuia Ont 

wll'lllll-.i-111) 

IC • (Eq. 1-SI 

"·. (Eq.1~1 

f • 1ffi1:1eney of 1ya-. ~y 
mwm4 10 be 0.5 Im 1111111.1 dmsn 
i.aal;-m 

Fur u111111 nwna111, prcwidl a spnna lod or F, ~ 
for ui omp1y ~ Mel Olll or F1 IGt 1 lull bu. 

Thi folfW 1111 ipriAt ii laa dlliraMt 111aA Ibo 
tCCWlpl.v oail """' 1*111a &bl lallef "" be 
COlltPf11111'4 IO 111 di4 hrulht wMteu IOW c:cimpnllioll 
or llw n.1 •ltlC a 111111184 ~ Ibo rt4ull or 1111 fald&, 
!hereby. rtqwn,,.'l IOftllr boa 10~dis1pnna and 
norc Ille 111m11111111oa. Par. 7-2.1.l.2 ~ IM 

rectqllllr cojj ·1111· 
1-2.1.2.2 R_..., Coil$prinif 

The 1"1&n1\llu coU lf'm& 11 1 tonioA d-nt. F11. 
7- 9 w111u1111 Ille mecbaruc\ of opsta11oft. Tonaon 111 
uch m.,.iit apnt ro11ia Ibo 1djactn1 1q11111n1. 
AJlllOlllh beAclilll oa:~n lloal llw .,.... or odt 
rwsment, Ille comcn _, '"lh ntpel lo ac:h olhtt 
only by 1ofllOllll 0cRtc11011. llco41Dt kl\lc11m1111 Ute 
comcn 1n nouu~ by lljllAI 111d oppouta llcnclinl 

IDOlnl:DU. 

~ coQ 1pn111 cMracurula ue =mputad 
-ordlnl IO proeldurn lll!lllar 10 beloGll 1pr111p. The 
1pp1Mrl IOl4 • wl#Md to be e-.n1.111td oa Iba .....,.. 
Tiie 10rq&o1 T, on lhoe Iona 1ep111n1 IS 

and 10rqu1 r, on Ille Dorl ltfl!SDI"' 

1 • ~"IUI of Ilion 11p11101 

b • Jeaath or loft& Mpntlll 

F • 1pn111 forc.r 

(1-11) 

(7-12) 

(7-13) 

-··· -·-·· . ---.. -- ... 

The cona:poDditl; 111111l:at dellcctaons '"' 

iT, tbF 
,, • "'j(j • uc (7-15) 

G • 111111GJ111 modulus 

n.. Wal u!le:tioll el Ilda 11p111 of 1 cllil vintr 
cllrocdy ~ lilt - of !bl procluc11 or Ille n•o 
-smn• lafllu im.i Lbc - of die anp1ar defltc11011 
of ii. adjocaat ..-111 I• F,,. 7-9). St11rd an 
al.po"- UplUllGlll liat IWll dllfllcUOllJ In 

Ay 1 • bunt, (7-16) 

(7- 171 

Bur, ICCOCdinl to Eqs. 7-14 llUI 7-IS. I, •la. and if 
'" )Cl Liiia lnllC Ill tqll&i 10 , • llU dcflecllon o( IWO 

ad1_,1 lllSllllftll g( I eoU D 

(7-181 

Suia llMll ltt 4 ...,,.nu IO Nd! cod, Ilic &ow 
dcfllCllOll o( I 'P'"'I baY&DIN Kll\'e Coill 11 

·" • lN:.y . (7- 19) 

The IJll'inl COlllllAI, if y is based on 1 fr" lf'M&. aJ 

(7-20) 

The 111111 11quilad for 111y p•tn disploccmcnt Cll1 be 
compulld from 64. 7-1 O. 

7-Z.1.3~"11111-

Compuce Ille 'P'lnl chancumuc. for a d~ublc row 
bol rao sy11an thal llolds 20 ruuncls. "'h round 
"'••sJu ~20 ff""'".,... nu • cvmasc cue bu. dumcm 
of 0 0 111. To f1111e&1on prupcrly m the box. lite spr1nc 
&ltoiild r11 In • pro1c.:1&d 1m or 1.75 • 0.7S·rn. Tiie 
.... uai apnna load lhould lie 1ppro.u1N1ely 4 pounds.. 

. , 
) 
j 

' 

1-2 I J .. 

•n.:.: 

.. .,... ... r-:"'=------•..,.j ... -----------.·-~ .. ~'".:"-!;:•~itc.,P-.• ... ----"""!'.~Yll!;p;:l. lll"'ljlllll~•rd ~ ... ~."fF':r.:" ~ ..... ..,,,~ . 
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~-·-;:__;;;:::=aie11-=-:-. ____ ............. .-...._ ___ 4 

.. 

t.r, 
Fi~re 1-9. R«ratlflJI, Coil Spring Mid LO«fi~ Ch-tlriirie# 

S.1 tbe follc•111&1D1Ull ,.,_un: 

F, • 4.0 lb, initial 1pnna lood 

I. • I. 75 m .. Jral(ll Gt .ii l!ll'tnl •srntnt 

N • I 4, n11111bcr af KllW iqnienu. 
utnniy chocc b111 bu.cl on prcY1Dus 
detap1s 

w • 0.75 111., wooilh o( '1"'111 

"• • 200.000 ·~/ill.'. ~ lllWG gf 
IPMI 

Tllo 'P'IAI det1ec11on. Eq. 7-3, inlMll Ibo box "rued 
~~ 1Jw Wl/IG&C cldpbUnWftl 11 

J, • { oc,'t.•Jt • 0!8 
lm•l) • S.041n. - . -

/V•Wro11ndi. 

.uaume, u a rant eatinla11. 111&1 tile c1cn11;uon on 
uumbly approll:lllllia I.he total canrodae d~emen1. 

1; • S.O an •• the iniuaJ deOeouon 

F 
A=rd1na 1c Eq. 7-1. ,_ • y: • ~~ • O.~ lb/in . 

No., solnn& for I u1 Iha WN •cput1on 

I • ~ • 0 8 a I~• I 75
1 

• ..!.. • 1.0 .. 
l2£ lhJOa 10" 0 

Since I • .L wr1 
11 • .ll! • !. a Io·• 12 I' I w J 

Thtrdore 11 • 0.01-4 1n. the ttq1.urccl 1pnn1 ctu~knrs.:. 
Tiu bcncl1nc momcm. Eq. 7-S. is 

.II • 1 (Fl.) • ~ • 8 I I 7l • 7 ·~··· 

f' • Ky • O.ll • 10 • a lb 

1-7 
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•;j'~:iii1il·11;;•1i1· 11=i1· 011i1·211i1·1a 11::11=i.i1°1i.11&711111~ii-l.ii!">lli'il'lli~il.ll'~~~""'.":-::::--: •• c ~; .. ,: 'r. •; •• , .... i.... ·.· . . ; = •;;;;; .;; o;..;; '"" WO 0' • • - --•""-'!::::.. ...... s, • • riii r 
Thi ben41n& IUIU • 

Mc 7 • D.007 • 194.000 lb/111! . 
" • T • 0.1661. 10 ... 

'• wlwrtt'. 2 Ill. 

11111 W. • IOO JUsll. To '"'9r It IO _,i.1111 i...11, 
w 1111ua1 Uld r.nu ia.dl - ,.._. 1e 1.0 llUI 2.0 
fQIRlb. rnptellftly. s..-.-1 CIOGllNlalian pmdaad 
tllt 'Gllowlnf clala: 

" •, 0.2 lb/ill.. 

'• • Q.ocll74 iD. 

M • 1.'7Sl1Hn. 

11 • 113.000l~m.2 

Tht bladlnc - ii lllill llll'Clmtan.Wy lliP wllil:ll 
--. Niel ou1 11111 1,,a 111'1111 rar lllil ai.. 
appU;alal. Ho-, I - uial~ Wiil pw addililHlll 
cMI&. 1ht liml will be _,.. ... '°' lflial - allet 
1111 flRI Ind IWlU IO tbe bll lllWlll .. ,_.,.._ U lilt 
tpnnJ .,.._. OJ16J I' aa4 Iba (ollflw O.GM lb, Ult 
......,..,, -uic - loi IP_.,_.,. IO Eq. 
7-9,it 

M, • ( 19 • 0.06•0.0M <f' O~l) /WA 

• O.OOJl:Zlb-2 /ia • 

~IC UM apprgpNU nl- ID £4. 7-10 to 
-.uia ta. &a. (or Ills (.nt r1lllllll 

• {M; CG&"' .!. l·""ll2 eo.·• ~ 1 'Jd F, • 0.5 a 0.2 l.0 

• .jOJJ3J2Coa·1 0.976 • 0.1765 aO.ll 

• ODJ9nc 

..ii.. 1 • (l.J. lllo dr.,_,. ol UY..,.._. 
Far lllt latl 1011ad 

M, • ( 0-06 • 0-044 • ~ ) /3&6.4 

• 0.0S7a 0.JOJ • 0.0172 nc 

Tbe alo.- of lllt two ii -..mient to I SOO tCllllMh,._ 
Miidl. - lilln edlquaw.. 

1-:a..1.u ,,..,._Cll/l'-1inf 

s.1 u. rca11ow1as lllilill ..-.n: 

Ii• 7, llll1llllc of coib. atb1trlt)' cha,.. 
'":'l lluocl Oii ,_ llolfJlll 

r, • S-04 ID., cuuidp 011p1Kftnon1 1 ... 
pu. 7-2.1.l.J) 

Jlt • S.O in., ~ lllti.cuon 1- JIU. 
7-2JJ.1) 

y • Y, • y1 • JO.CM 111. 

1ht clellcllclll fOI two adjlebll lfllll'!IU o( 1 coU from 
E<j. 7-19il 

Al• in • ·~·: • 0.717 in. 

Thi a11.,..tu o.pia-nt ~ 10 Eq. 7-1 au 

&111 I • -£ • ¥F- • O.:ZB611 

I • t6•40• • 0.291 iad. 

Saitt few J 111 Eq. 7-1!. 

J obF 0. 7S" 1.75 " 8.03~ •'2Ge ·2.1zx101 xO.l9J • l.S09alO .. .,,• 

·-· -------------·-----------

t ... . ·. r. 

I 

t 

I 

,; . 

.:· • I! .3~ 
~ • IJ Jt.~1 

: ;·.J s : ) I ; 

.· ::: f,.. '" 

1 ~.- nl.Jumum h 

I bf" Ta• : ,. 

tr.1 t1JUMRll Vh. 

r.r 
:-•-j-• 

v.htrr:c •4 • 

II 1h• Jpnni 
lb. tne m.ov1rg 

" 

• o.oo 

Fur 19 cart11<1 
I; • 4 & In •Ii 

n,c 11mc Iv n 
.L:p.dlC-11 l'Jf\11' 

• UO•• • 

~ 
lhc tunt vi 
undc1 ~)ct. 
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wbrre F • ICy • OJ • 10.IW • l.GJ~ lb, 7-2.Z 90LT4Pl,.ATID FUO SVSTEM 

I 
I 
~ 

-•1111 lllld 

C • 12 I ltJ' ib/ift.1 , IOfliGn.i lllD4uilU Q{ _,. 
SuiceJ • (ii) d4 • I~ a 10 .. 

rt" • ISJ7 • 10 .. 

d • O.ll626111~•1.0.o6l' in. 

Then I • l..h I 0 .. 111. • lllcl W lllWllUlll ljlUn& 
rorca F.,. 

F • ;!E! • ~ • 8.0lll 
• ab 1.JIZJ • 

Thi lllUJlllUm lorqloW, £q. 7-ll, ii 

Ta • 1 •F., • t ( J.75) 1.0 • 1..0 l\Hn, 

T1w IOnlOGll abai "-. 

T,~ 1'.0 • O.OlllJ • l4',QOOlb/11>.1 
' • T • 1.s • 10" 

This auea • -plabk. 

I{ tho opMf wc1lbo O.QU lb, IAd 1be followsr O.IM4 
lb, lbeJDO\'lllllllU& fGI lOIOIUld&.-din&IO Eq. 7-9 

• 
"'·. (1910.06•0.0.W+ 

0~36 ) /J16.4 . 

• O.ooJI lb .. c'/11>. 

Fat 19 canndttt· 
)·, • 4.ll 11>.1114F0 ""·0+4.1)0.8• 7.14lb. 

Tut 11me 10 "'°"' 1tw !Ma ltlroueh lbt lllCI lift by 
Clcportld pr~ldc II c:ompua.ed lt)' Eq. 7-10. 

fM, ·• ~ • ..fil!!llL Co •• 7 .M , -Y7K Coa r. o.s • o.a . • 'i.O 

• o.oas • o.:zo 1 • o.01111e 
....... , • o.s. lbc •ffocicncy or lht 1y11rm. 

T1,. 11111t or 11 mwc is (11 la.""" nndcG 1u op<ralt 

""cle1 &n~ e ..... una con4'11otu. 

Tbs ball-oplflltd fud 1y11rm il&Ulrlled 111 F1p. 
7-10 wl 7-11 repmmu 11nc uf llllll)' wnilar •t,.. 
Thi ap111una tn1urn 1rc dai:ribed by partially 
llOlauna Adi llanc111111 lllld tlwl lai.r 1111_,.,. u.. 
cooc4in&llml llllll DJall in llw whale l)'lum. Fia. 7-10 
lhows Ula ~11ian bth llYllG incllllllnc Ult 
complllllllU 4iltc:U)' -.a1td with It. Sir.Ice• (A) 
lhowa lht polit.IQn ol all paru Jtal u !lit clmlbtrsd 
111111111 JIU IN!la rued. Slt11cti (8) lholrs Ill pwu Ill 1111 
- .,_....., ...apt lbu ltolillll I Uld Ille allply ;uc 
are par11ab uUKVll. 1114 tll1 feed llidl "-a IDllml 10 
1111 llfl Willl 1111 feed .... fidint an ~ 2. N111< !hot 
u ROU!ld I lwl noc ...,. WllCWCl from tht bell. w 
pawl arm would lidl _, tlW fOllncl ID lift 1111 (IU pawl 
aboft ltOlllld l 10 pnclulle ...,...mrn1 •- p...a 
and Round 2. 1llil Of*ll111n pmenu double rMdin1 or 
JAllllllllll. W'1Ch llousl4 1 a1rst1d, Ill• fted pnrl canlld 
by pawl 11111 ud llldl, con111111a across Round 2 1nd 
..,nt~y,..... 11 u anown in Ska1;Ji (CJ. In tllc 
mnn1uns Iba bOlclula pawl p'"9nU llwi bell fre>m 
mo.,n1 badtward. · 

A£icr Illa lllda co111pi.1a ill Imel IQ lbt lt(1, lhe 
1xuac1or puabes llouftd I downwara 1e1 11ip1 It wtlll 
Ille chlmbsr 1114 t}ICI Ille anpty case. Afur tills 
tffort, !IN alide bopa 111 r1111t1110 1h1 rl&h• &ad 111U 
UMI rHd JllWI baa • ....,.d Rolllld l, Ille llldt forces 
~ b<.11 10 rnoft abg, Two pOllllcns of lht ienam are 
shown in Skittc:MI (C) ud CD). Round J Cm.ct llu! 
holdin1 pawl downward to perm.1 beh 1ravcl. As .,.... 
u Round 2 ruc:bes Ille onsm;il po11tK111 o( Round I 
and 2.ll oilier rounds h .. c lll!luluaco\llly mowd up 
ono ponuc111, all (MCI btll ac1m1y w~I llOp Wllh Ill 
eomponenu ialuna Che po1111ons accorelull 10 Slttteh 
(A). 

The (Hd Llicle 11 acu•at<d by the Cosd IMI whach 
in turn u KllVllCCI by lhr bu11. The 1e .. , fulcrW'll u 
filled 10 Illa co>er of tll1 roct&Ytr, one md a&:IMIH 
lbc Lli!L: while Ille orhar encl mlc1 111 1 cam 1ruow tn 

Ille bull'• lop nufacc. £:Id! end of lllt .:.1111 u s•ra.&Jh• 
and pvallel 10 lhc lon11111dtl\IJ un or Ill• bolt "' 
order 10 pcmul a shot1 d10t11 period (or the slide u 
Ille md of uch half c~.:lt. Sluflm1 1111 rmplwsu 
bu ween the upper and lower 1llu11ra11un1 uf F 'I· 7- l I 
pru•1~n tlU llppC>llWUlr or oud1nin1 lilt whole 
lu.i.Llm~ and fu1n1 cycle. """'me th:.at lhf boll d an 
b•ll~t> an~ firin1 11 imminc1u. The upper p1c1u11 
shu"''· 1n plwnom. Round I of F11 7-10 I.Al r1.1dr 
.u b< m•pfCd. The CAIRCICr ho II &n 1he Ulr.Clur 
11uu•e ~r •~c Qmldat cue. 'i.i lhn ~mt umc. !he 

7-9 
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