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'This i n ~ , ~ r ~ : ; o n  ~.el. ,l ,~s to  ikie < I ]  I :  L.? ~V:L~-?I:!I-!! i)~' coil 
s ; , r i~ig\  xr:,: I I ~ O I . ~  ~wr t i~111 .111~  10 :! n>can\ 1 ~ 3 1 -  I! ~ i f o ~ n i  tx- 

p s ~ i i e  of :he siiri,:;e< 11l' u i l  sprrngs LC\ r :i!r:~ei~!cni b y  
~ t ? ~ ~ c i r ~ :  :ii~~!cri:iI Ihri;~,~vii J L  11ip.i \~Llocily unLc the , ,L . I - -  

1:ct.s ti:- coil sp.i!:zc. - 
I hi\ . ~ ? ~ ~ e : i t i ~ > n  1~i l l  be dt-cc!iid ~ i t l :  !:L'crc~:ce t~ the 

i~lnstiiig of  tile su;<<:.-i: of ,:i.il .pii,~>:s :\i;h Ji) .:i;l.~ive 
0 s  0 I k r  p:;~ii~Ul:lW ~ l I 2 i ~ l i ; l i  jx-lL S!II~~:IL:  ~ ! e ~ i l i i : g ~  1 0 ;  ShL- 
i,. c . ~ z  . l:;,rder,i;:~. or fdr  prodr.zin; :I nl:i!!2 01- tlie li!:t si:r- 
1:ce oil ihe >prii~_cs bill it v;.ll i.2 ~~:itl?iii<!oci il1;li tllc 
~!i'hc:ibcl n-,e:rns fdi. c ~ p o ~ c i r e  of ti?c surfnre.; of :he coil 
>pii;i,s t ~ !  tile i . ! ~ h L  oS pL~i- t i~~~!: : tc  ~ i rz tc r i , : !~  c.:n I s  <I;]- 

plu!:eti in oihi.r prc~ccssss o r  prcccdiircs lor  - u i  face Lrcnt- 
riicnt. 

Yo tliFco!;v i5 s:;;:-feixed i n  the nletiiod nnJ msiiils 
for  c y x u i r e  of ill; a i l  springs <.-I -  st!i;:~rc Li?.'t!li:~:t 
v,A~.:x Ci': u t i l  hpi[;ys : L I C  f ! ~ i ; r ~ c ~ i  \ \ , t h  L!t C I I < I > ,  :i\ ~,vli:~i 
the ternlin:il coils ol ihc coil ;.!i-!r~:, are  i:isiolicd to pro- 
vrdc i1.1t ends. C n J x  S L I C I I  ci~ii!ni:nnccs. rlre coil :p!ilizs 
cnn kc :,li:ilcd i i ~  r!id to enti rilritio~iship on :t ilippoi: ior 
;~dvnnci.iiient tiiroirp!) the tre:.ti:i:r zone bv ec;c!iviie Ji\- 
p1:icenitni of Ll!e aligncci :ow uf cuil zpiirigs ;is a IK,:J 

.;r;ring i: inserted into the  e:ld ol ille l i c .  Ti:~s  he c i~ i l  
r p ~ i n g s  r l c  ad \ inced  in cnd.\ris,; a!iyiiiner.t tIiroi~;.l the 
r.:acfi.ne :i.!;ilz beinc suaported o n  3 i-i?ol\ing mcniber 
f c r  tux-ni,rg movc.mr;i1 to  expose ail of tire s u r f a ~ t i ~  cvf thz 
$pririg\ 101- !rc,!t!licr~t. 

SuLii i.ric!,,?iie i i i s p l ; ~ c c x ~ r , t  f i - (  m cnc  end c f  : h t  aligfied 
rovv o f  coil \prings c i n r o t  1.c :nipl~~i.ctl v+heii ihc coil 
s;>i-itic?: .ire for-riled with n conl ini iws ,?~tch or  without flnt- 
tenad ends. Whzn  so f . ~ r ~ i l ~ d ,  the c11d of  oric m i l  .pi-ing 
docs nct  abut ivilh the 2ild (4 ~ i L j x e n l  coil \pril:;s for 
tr:i!i.;n~ic;ion of end!ii;e fr:rse< for c!i\pl:icen;ent. Inste:111. 
tl:i. ends of one  coil . p l i i i ~  mzy engage cvir!l t!~c non-iiili- 
fornr ends of oihcrs tci efiect di?placcment in :i radi:il di- 
I-sction ivhcrel~y 1:ie coil spr.i,i?i niay :;ilc up .;nil, 3r inn1 

F-IG. 7 is C L  ~,cctior::~I ~ i x ~  t:ikcn :l.ci-c~sL~ t k  :o:!er X.WIII- 
l:l:: (of F:IC;. 4 \vl,ilc ir. the bl:;5L wc!ion of the I ~ Y I c I I ~ ~ : ~ ;  
~7n.i 

Yo 110.  H i \  :I \ick ~ i c v  oi the poitior' oi' [lie :ndihi:ie 
< I I < W I ?  :ri 1:1(i, 7. 

p , r . ~ ~ i y  : . '  clcsal i id ,  the l.?Gc clerriciits of Ihc rn~zhir ie  

corn;;-i:e nn e!ung;i:c io~n:;thl? s u p p o ~ l  !0!1 13 ~ i i i i i ~  2::- 

tzndi cor:tix~olisly !eiigthivice thrni~gli thc in:ichi~ie and 
5.5 3 p:iii o f  ~ i i i ~ l c  1011s :2 a i ~ d  14 I ~ C I L I I I ~ ~ ~  for. ~ot::tioml 

rnu\err;siit 1boiit :in ,:xis p,lrn:lel v,ith the \11ppoit roll h ~ i t  
spa.'sL laLc1~11:1 one frcirn tlie o1lie:- ant1 ;il.o.,,e the k~ip- 
po:.t roll h ) ~  311 amount to define n ip:iccd rzlatiorisliip 5c- 
twx; i  s a d  ririli :~l:!:lp:J loiiszly t o  I-zcei>c a coil \:,;ins 
Llxrcbit;~ee:i with !lie i n d  pol-tions of t'ie ~ ~ i i c i c  roili !?c- 
inp dinicn51oned ;o :I ;esser tiinmeter t!i.:n the rcnini;idsr 
wile:-:by tlic i?:i.ceil relatioiiiliip betwee:; the cL?rre,pond- 
in: ends oi tile suppcrt nnd fuide rolls hccome less tI1i.n 
tliz din!iletcr of ihe coil sprinss to en:ible tht- x i l  spri~igs 

I; .i to be lo;~dzd on to  the suppolt roll ,it one cnii and :o be 

displaced thzrefrom at Lhe othsr <nd. 
Tl:c 5~:ppox roll is ~ I I I I I J ~ ~  with :I p~ii-:~\iI!' of : I : L I I I I ~ : ~ ~  

ribs cxt:niling ratliallq ouiwa!.iliy ftmm tile pc-iijrhery 
i O  ll,iih the r i ! ~  i;-:lcecl or?e from ilie ot!i~-r :~vi:~lly 1.11 :I:> 

~111oant  cc>:.ie,po-idiri~ to  the pitch l~et:\ccri the c o ~ l s  o F  
tl:i. coil \p r i r i~s  S. E:i~h of the rollc includin& tile support 
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5 
space the rolls one from the oilier by an amount greater 
t h m  the dian~cier  of the coil ?prings and also tu rrovide 
for  3 spaced relationship betwi.cn the perilheries of the 
guide lolls and  the support roll nhich is alas zrcaier than 
the d i x n c ~ e r  of the coil spting.: SO lhat the latter will 
nutomntizally j c  dischargcJ bq fxlling fr-om uetivecn the 
dus te r  of iolls as the coil spring IS nd7anczd inio the di,- 
chargc a rm.  

T h e  ~ u i t i c  and s ~ p p c r t  rolls arc each ;ml:id,:d with 
sheaves 7 8  on  the end por i ims  enending heyonu ihe bear- 
ing fur eng:lgrmer:t with a comiiiur: drive lieli fur tun- 
currcnt moven~eri: of  11ic roils :it a h 1 1 1  Ihi: wrne pzriph- 
c r ~ !  speeds. The  r.7Ils are  .~&p:~,l t o  i x  ruined in 3 cii- 
rtzction, depei~diiie upon ihe dil-ecti~m O C  piich of th.: coil 
,prings, for tu~ i i ing  ilic coil sp~in;s in o:le circction while 
heinc ud\anccJ :ilon: the iupport  rcll i l l  :c;ro.is.: to ell- 
p? i :nen t  herwecn the coils of ihe coil >yriilgi m d  tile 
rihtxd support roll. 

' rhe  Kill x x n l b i y  is enclosed ! ,y  a !loucir,g 2% which 
exicnils from [hi: I ( ini l in~ enti to th; tliscl-;!~gz end :11:11 
~vhich is provided will1 t?t!ti tl;cps or curi:ii:!s (no t  4iown) 
t o  prcvcnc cscap: of [lie s t c d  shot or ~ t h C i  ticaiin$ nia- 
tsrinl inio the atmdsptierc. T h e  ceni~i iugnl  iviii'els 1 6  tire 
ni2:1ntei! on the t cp  wall 7 3  of thz hn;~_;in!r wl:Ir :I s z p  
ralc whcill in lcng~hwise alignment n i th  c ~ h  I-oil ilustcr 
: i d  s i t h  a cilrre.ipsniiinr!iii opining in ;he  to!^ wall t l i r ~ ~ u g h  
whi;b tlic \%!lee1 1311 e x ~ e n d  for  ihrov,inp the \ t x I  shot  
do\+il\~;iiii!s. o ~ t o  rhc roll cluc:x arid the ci1i1 yirinzi XI- 
vmced he!\iezn ill2 ;oIi :111<~tcr t11r~3ug!l. h e  h o ~ ~ s i n g .  Ti12 
ICIIL';! hu:iii,i: is f i ~ c d  ;I? ~ l l e  131: i';,ili :IIILI ~ i i i h  wl :e~ l  is 
pi-oiideil v;itli iti  O J G ~ I  iuotor  d r n c  7 2  ::rid a i i ~ b e  fee< 7-1 
nhlch zolnnii~:iic:itc\ t i c  v.l;:zi \iiLli the f ~ c d  Ilori;ii 7 6  
for icedii!: 5 i ~ t  shot to lke wi:cc!. 

T i e  hoiiblii~ includes a p:!ir ilf i ; ~ c c d  d e  \$,all?, 7 8  
~iiiil bu:iarn nails 80 wii i i !~ cc,r.ici::c t lownwzid~y a ~ l d  i.1- 
\~;r i i ly  TI-o~u file Io:$sr rnds  of t i l t '  . i ,k  v!n!ls to i i , , : r i  .i 

t r ~ u g h  5 2  inla iv!~icil :he \[x!it s i ~ c l  s h ~ t  m c l  . i i ~ i c ~ i  ii 
r e x o i e d  irorii il:c i u r i ; ~ i e ?  of ti-,; :oil syr:ngs falls ;i-:l;.- 
i t : : t i~~oal  for. coilcclion. O p c r ~ i i i c  iiiihin i n z  ;: o~i;  1 31 
i i  an elmgate KICX: .:on:e!,o: :;-I \ ,hich i\ 1 1 ~ 2  J I I \ C I I  
f ~ . i ) ~ n  the r i i c ~ e ~  35 ior x t . : r i ~ ) x I  n i c ~ v c ~ i ~ ~ n t  to  t,iic;~ Ji\- 
[ j l . ~ c c n w ~ t  of  t k  11;. t e ~  h! c~l!cc~,;ci in the 11 o ~ ~ g l i  i t >  t11i2 

ci;d \:!ierc another short SC:~:V Q f i  C I , - C I , I ~ Z S  112 Ili,pI:icc 
the collecici! ma!ci.i~l I:ilcis!!y t,1 an ilcva:or <:0. prsfcr- 
a b l y  iq  i l l  l o r n  o: n P U L L  e! c1,2:nior op;r~ilii~-, tii;cii.qh 
the vert.cL,lIy disposed l i u u \ i ~ g  t ! ~  e k ~ ~ ~ i e  15e ni:itc.ial lo 
the leparatur 21. In t l x  \ -psr i tor .  t ce  \ h o ~  is ;?pi:- 
r:tted trnm dirt, cirlsi and fin2 ~:et::i  p:i;tic!ci :inti the re- 
L I S A ~ ~ C  shot is x l u r n e d  to the holl,er 76 for s~o la j i e  cl for 
f e d  t.!m!~gh thc coritii~ils '!-I i o  the \~i iecIs  26. 

111 ilpcraiion, the ciri! sp-ings S arc driipycd on- at  n 
tinid ihrti~!::h the feed operui:$ be:~.iczc~ :he !:ui~!e roll, 12 
and 1,' onio thc  ri5bc.d support 1,711 13. E:i.h o f  t!le guicle 
:inJ L L I I ) ~ ( X  t I ~ I S  '~1-e ~ u r n e d  c c ~ ~ i ! i n ~ ~ ~ ~ i s l ~  i , l  I I C  di~c.:ion 
ii~ciicxeci b y  the arrtnn t i i i  FIG. 7 fo r  coil \pring.; h:lv- 
iris a risht hand pi:ch 2nd ill the ojr;.oi!i: iiircciio:l f.11- 
coil spri;i;s lisvin!: ;r left hand p~tc!i.  i'he roils :ire :urncd 
at i-ate to probide whstaniiLil!j: ~!r i io;m pslip1icr:ll s p e d  
so iliiit ..\lizn the ccil spring S c o i i ~ s  i ~ !  r c , ,  (.:I the ribord 
slipport roll. t i x  ribr ~ u p e n i e  to acrcw :he cod spring for- 
\&'i~dIy ioi. w h l  ~ I ! U - V , C I I ~ C ! I ~  o.bJz i l ~ e  w l i  iuicj the 11msi:;g 
2S +hi12 cc;r~c~~i:rr,!y imparting r ~ t ~ t i o n a l  iiinvemelit to 
the i~ri : ig .  Each x i !  spi icg is ndv:iii~cd itiiicpcndcntly of 
the olticls i o  that ~ X L I  ccii S[ : I . I~I~ is iisp!iiicd ;it :i uni- 
form rstc foru,ardiy over the sllport rail a n J  ; h r o u ~ l i  ihe 
housin,o. 

T'he aligncc! ctntr i f t~gal  \i.liccl 36 which is loca!cd on 
tl:c roof 70 ~ ) i  the  iiou,ing opc-a!c> to t p r 3 : ~  the s iwi  s!~ot  
at high linear spccd ovcr sciisti:n:idly ;he  eniire Ienl!th 
o f  the roil ciusrcr 1ocz;ed iviri?in the lioasine ;o t h ~ i  ;:&?1 
shot 92 wi2l bz ihruwn i. ,to thc sjIa<c i--tn.e:;1 the r.lignzJ 
g l i i c  rolls I1 and 14 m d  onto 1.11: vi~r f ,~scs  of the mil  
springs, as I l lusiratd in  1-IGS. 7 L~rid 8 of the  drawings. 
Con:ir~cons ai lva~ccrnent  of the c o i l  ;ni-in; thl-oirgh the 
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to dcfirre a n  o:~ening therebc!wen greatcl th:ln 111,: d i .  
arlicter of llie coil springs, s:iJ support roll !~:ivir~z 2!1- 

n ~ i l a r  ribs cslc~:ding outwardly ra:lic~lly from 1112 pe: ip l~-  
erq' and asi::lly spaced apart b y  an amount corrcipor-6- 
i q  t o  the ~ i l c h  of the coiis of t he  coil  sprin_cs, nro:!ns for 
rotaticg the rolls in the c!uiter in a direction to impart 
tur i~ing Inovcnimf in or?c di-ection to the coil ipi-in?,; 
locnied t11erebe:ween 2nd for  advanci!lg tlic coil sprii;gh 
from the fced end t o  thc d d ~ v l ' r v  end,  and ~ i ? e : m  ivr  
t!lrowing ti-cating material onto th2 coil springs as t h c j  
nri: ~ i i : ~ : l i : ~ ~ d  be . \ i .xn the rol! cl~ls!cl. from the  fmd  czd 
to tlie dclivcrv end.  

2.  A ni?chi!ie as cl3imetl in clnim 1 which inclii~les a 
ho r~~ in_c  e n c l ~ s i a g  the  roll c l u s t ~ r  Detwclr the iced eiitl 
anit I!IC delivery mtl. 

3. A rnachinc as claimed in c!nim 1 in which t l v  gu i .2~  
rolls nt thc  iced end :md n! the tie;:very e:ld arc n.' sri;,il!tr 
di-meter t h ~ n  in tile I-cm:iir?inl: ~ o r ; i o n  in lietwscri , . v i ~ c r ~ -  
by thc cpnccd rc!nrio~!ship hc :wen  !he rolls in t!ic iezd  
erid >r,d in the  drliverp r n d  is :rc;?tcr ;Iran the ~lia,iicicr 
of the coil springs wliiie t l ~ c  sped ~:l.ltionshii: b r t n x i i  
t l ~  rolls in  :hc ~ e ~ i i a i n i n ;  portion is less th;:n tlic dinrncier 
of the coil spi-ii i~s. 

4. A in;ichine lor  the : ; i ~ r f a x  tre,:tment of continrimr 
pitch coil sprin:? cornprisiil: a llcirir~wt.illy Jirposcd ro!l 
clrr5ter liavia: n feed end at one eritl l~ur t ion m i l  n tlelivery 
cnd a t  the  oppcsitc end 201-lion and  i i~ lu l in ; !  n juppoit 
roll and n pair of zoide rolls l o ~ a t c ~ i  :;!wvc thc support 
roll XKI in which the  rolls arc cpnccd o n c  [[-om ::no:Iler 
lo  define in  ol:e~:ing therchetac:~; ,orz:.tcr 'linn 1111: d iam- 
eter n l  t he  ciiil si:iin?s, said sLippc:rt roll h;i\iing :111nular 
rills cxtc i~t i in?  outwn~-dly radially f rom the p:riphery and 
:?.;idly spaced apart hy  a n  a7 i io i~n t  correspondin? to t ! ~ :  
piLch of the coils of t l x  coil sl;rin.r_c, means f o r  ro:;tiii~ 
the  rolls i n  the  c l l~ \ t e r  in a tlil-ection to impart 13rnin: 
~ i io?en ien t  in o i ~ c  cli:<ction to thc coil s p r i n p  IocateJ 
ihcrebcaveen and for  ,idv:lncing the  coil ~ p r i n r s  iron1 t!ie 
fwd end t o  thc dclivcry cild. and  11iea1is for t l i m w i n ~  
s d i d  particulstc niatciial Into the  roll c l c ~ t c r  in tile :ir.::r 
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