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UNITED STATESPATENT OFFICE 
1.987,176 

METHoDAND APPARATUSFORSTITCHING 
METALSTRr 

·John Biggert,Crafton,Pa,assignor to United 
Engineering & Foundry Company,Pittsburgh, 
Pa,a corporation of Pennsylvania 
ApplicationApri20,1934,Serial No?721489 

?Claims?(CI?164?109) 
,This invention relatesto the handing and treating of metalstrip,and more partiCularlyto amethodandapparatusforconnecting,orstitch? 
ing,theendsoftwoormorepieces of Such mate? 
rialtogethertofacilitatethehandingand manip 
ulation thereof in various continuoustreating 
processesSuchaspicklingand annealing? Anobject oftheinventionistoprovideanovel 
andimprovedmethodofjoiningtheends of metal 
striptogether byasimplepunchingandClamping 
orstitchingoperation, - 
Another objectistoprovideanimprOVed appa? ratusforaccomplishingtheaforementionedOper ationswhichissimpleandsturdyofconstruction, 

andeficientand dependablein Operation? 
Theseandvarious other objects as welasthe 

Various other n0Vel featureSand advantageS Of theinventionwillbeapparentwhenthefollowing 
detailed description is readin COnjunction With 
theaccompanying drawings of which Fig.1 is a 
planview ofastrip-stitchingmachine constructed 
inaccordance with the invention;Fig.2 an end 
View of the machine Shown in Big?l exCept for8 
part of the rocking mechanism for the movable 
portion ofthelower die of the punch preSS which 
isshownin Section;Fig.38 Sectional Viewtaken· 
on the line ITI?TI of Fig?2;Fig?48,Sectional 
View taken on the line TV?TV Of Fig?3;Fig?58 
Sectional VieW taken on the ine V?V of Fig?3; Fig.6asectionalview onlargerscaletakenonthe 1ineVT?VTofFig.2;Fig.78fragmentarysection 
alviewshowingtheends oftwo pieces of stripin 
positioninthepunch preSsreadyto beConnected 
togetherandilustratingthe punch just priorto 
itsentryintothe strip;Fig.8a plan View looking 
down on the stripandilustratingin dotted lineS 
theshape of the punch press die;Fig.9a view 
similar to Fig.7 but showing the punch 8t the 
1ower endofits punching Stroke; Fig,108 View, 
showing the strip ends after they have been 
punchedandmovedrelativeto one another Suf cientyto1ockthemtogether;Fig.118viewsimi? 
1arto Fig.9showingthe ends of thestripSafter theyhavebeen1ockedtogetherasshowninFig.10, 
but priortotheirentry betweenthe compressing 
or pinchrols ofthestitching machiae;and Fig? 
12aviewillustratingthe stitch afterthe ends of 
thestrip have been paSSed throughthe preSSing 
rols? - Referringindetaitothesedrawingsthenumer? als1and2designatetheenduprightsorSupport? 
,ingframes of the embodiment of the invention 
ilustrated,Atthe base of theseuprightson the 
entranceside ofthemachineaplurality ofpunch 
dies is provided which consists of a Stationary 

member 3·rigidly Secured between the uprights 
anda plurality of cooperatingmovable die-form 
ingelements4,thenumberof whichdependsupon 
thenumber ofpunchesemployedinthe machine 
whichin turn may vary with the width of the 
machine orthe width of thestripsto bejoined 
together? - Directly0VertheSestationary8ndmovabledie 
elements3 and4,apunch-supportingframe5is 
mounted for guided vertical reciprocation be? 
tween pairs of Spaced guides 6 attachedto the 
inner faces of the uprights1 and2,The upper 
end ofthis frameispivotalyattachedadjacent 
its edges by pins 7o engagedin brackets10to a 
pair Of yokeS 7that are.mounted upon a,pair of 
eccentrics 8providedonadriveshaft9supported 
in Suitablebearings111ocatedin the tops of the uprights1and2,Onthelowerendofthispunch 
Supportingframe5thereissecuredapunch car? 
rier12 providedwith aplurality ofspaced1ugs13 towhichthepunches14areattached,beingafixed? 
thereto in Such a Waythat they maybe easiy ,renewedorrepaired,Whentheshaft9isrotated 
‘the eccentrics88ndyokes 7Causethe frame5to 
bereciproCated,movingthe punchesinto andout 
of engagement with the die-formingelements3 
-and4? To firmiy hold the Strip ends in place during 
the punching operation and efectively prevent 
the Strips from clingingto the punches as they 
are pulled out of the dies,8,stripping element 
15is mountedonthe1owerend ofthe frame5? 
This Stripper as Shown in Figs.3 and4 is ex? 
tended across the bottom of the frame 5 and 
provided with openings 16 through Which the 
punches14arealowedtomove?Betweenitsends 
thereis connected toit a plurality of pairs of 
spaced oppositely dispoSed rods 17?These are 
extended upWardy through Suitable openingSin 
thelower croSS-piece18andthe upper CrOSSpiece 
21oftheframe5andprovidedwith keyedcolars 
19above the croSS-piece 18Which normally Sup? 
port the stripper just below the ends of the 
punches14,Ontheserods colsprings23are 
provided with their1ower ends bearing against thecollars19andtheirupperendsengagingSuit? 
able loosely mounted fittingS22 disp0Sed adja? 
cent the upper cross?piece21?Undertheinfu? 
ence of suchsprings when the frame5is moved 
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downwardly the stripper 15 is yieldingly forced · 
against theends ofthe Strips before the punches 
contact them,andlikewise held against them On 
the up stroke of the punches until after the 
punchesare liftedout of contact with thestrips, 



2 
thereby efectively stripping the material frOm 

?the punches, - - - 

As shown in Figs,4,7 to 12,inclusive,the 
,puncheS14are So deSignedastopunch frOm the 
5 strip ends trapeZoidal Shaped tongue-like por? 

tionS40 and41 Whichareattached t0the b0dy 
ofthestripsattheirnarrowendsandwhichhave 
their free ends defiected downwardlysuficiently 
sothat theylie belowthelower edge of thelower 

10 strip?Aftertheseportionsarepunchedfromthe 
strips and the punchingelements released,the stripsaremovedrelativetoeachotherasshown 
in Figs.10and11 to thereby1ockthetwostrips 
t0gether,Thislockingisproducedbythetongues 

15 40and41 beingslid belowthe body of the strips 
andaswilbereadiyappreciatedisaccomplished 
with little efort without straining the punched 
lugs as the SideS thereof are tapered OutWardly 
S0asto permitthemto be So moved withoutthe 

20 frictional edge resistance whichis encountered 
When straight Sided punchings are employed to 
produce the Stitches? - 
To faciitate the removal of the strips from 

,the preSSafter the punching operation,the sides 
25 8nd rear edges of each of the lower punch dies 

are formed in 8,mOVable element 4,which aS 
~Shownin Fig.4is mountedonashaft24Support? 
edinthe base ofthe uprights1and2andadapt? 
ed toberotated Out of the path of the punchings 

30 40and4las the punch frame5 is moyed away 
from the Strips, - 
To actuate the die elements 4 in the manner 

referred to the shaft 24 has keyed to it at one 
end a Crank or,yoke-like lever 25 which is in 

35 turn connectedatits free end to a,pair of piv? 
otaly COnnected links 26 and 27,the latter of 
whichis pivotally Secured toashaft28mounted 
ontheoutside oftheendupright1?Attheunion 
of thesetwo links26and27afexible connect? 

40 ingrod deSignatedgeneraly bythe numeral 30 
is Connected,AS Shown,this connecting rod 
comprisesatubularrod33Whichisconnectedby 
8,fitting 31 formedin its lower end to 8,piyot 
32 t0 Which the tWo COnnecting links26 and27° 

45 are Connected?Within the tubular portion 33 
ofthisrodthereisarranged8 reciprocable plung 
er 34 Which is?Connected by a rod 30to a yoke 
36pivotaly Secured to a crank37provided on 
the outerend of the punch frame actuatingdrive 

50 shaft 9. Betweenthis1ower ftting31 and an 
,upperfitting351ocatedonthe upperend of rod 
30thereis arranged a helicalspring38 which 
is utilized to permit the movable die Sections4 
to be movedinto Operative position before the 

55 punches of the punch preSS reach the die and 
to efect.the retraction of such Sections out of 
engagement with the strip after the punches 

?have beenremovedfromthedie? 
In accordance With this Construction Whenthe 

60 shaft 9 is rotated to move the punch frame.5 
downwardy the Crank37 connected to the con 
nectingrod29ismovedina correspondingdrec 
tion,causingthe link connections 26 and27to 
be moved downwardly,and the lever 25 to be 

65 rotated to the leftzwhereby movingthe die eler 
ments 4 into their punch-receiving positions 
whichtheyreach beforethe crank37reachesthe 
lower end of its stroke?Assoon asthe die Sec 
tions4arein their operatiVepositionsthe Springs 

7038begintofexandtake up the further displace? 
ment of the rod 30,the Compression in such 
springs whichis S0established being utilized to 
assist in holding the die in its Operative posi 
tion?Topositivelyinsurethereturnofthe die 

75 elements 4to theirinoperative positions on the 

1,987,176 
up stroke of the rod30 asleeve39issecured to 
the inside Of the tube 33 atits Upper end to be 
engaged by the plunger 34,Hence as the rod 
30iscarriedUpWardlythe plunger34 engagesthis 
sleeve39and positively liftsthetube33,thereby 
returningthe die elements4to theirinoperative 
p0SitiOnS? · 

To firmly lock the stitch and thereafter pass 
the reSUltant Continuous Strip Out Of the press, 
a,pair of pinch orpreSSurerols42 and 43is pro? 
Vided?TheSe rolls are mounted in Suitable” 
bearingS44 and 45 diSp0Sedina,pair Of WindOWS 
46providedinarearwardyextending portion of 
the Uprights18nd 2? ? 
As Will bereadiyappreciated froman ObSer? 

Vation of Figs.11 and12 One or both of the pinch 
rolls must beyieldably mountedin Order to aC? 
COmmodate the Overiapped portions Of the Com? 
positestripastheyaremovedtherebetween,To 
provideforthisinthe presentstructurethe Upper 
bearingS 45,Carrying the Upper roll 42,are 
mounted for Vertical adjustment and biaSed t0? 
ward the lowerrolbya pair of spring coils48 
?Which have theirlowerendsengagedin recesses 
49inthetopsof the bearings 45andtheirupper 
endsdispoSedtoengagefittings51providedatthe 
lower end of8 pair of Screws47mountedin the 
tops of,the windows 46,said screws being 
equipped Withnon-circularends52forthe recep?? 
tion of any suitable toolforefectingtheirad 
justment?Depending on the thickness of the 
Strip,the preSSureapplied bytheseSprings,While 
Sufficient When the rolls are driven to pass the 
Strip throughthe press,mayormaynot beSufi? 
cient t0firmly lock or preSSthe Oyerlapped p0r 
tions there0f and the Stitching faps together? 
To provide 8,poSitive means for Supportingthe 
rols in Carrying Out this locking operation an 
8djust8ble Wedge orstopisarranged betweenthe 
Upper ends Of the bearings 458nd shoulders 53 
formedin the windows 46?These wedges each 
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COmprise at8pered bifurcated fitting 54 SeCured 
to the top of thebearing by any Suitable means 
suchasscrews50?Mountedabove the fitting54“ 
iS8,C00peratingWedge shaped member 55Which 
ismoyablerelativelytheretobymeans of adjust? 
ing Screw 56,By adjustingthe member 55 as 
Will beapparentfrom Fig.6the distance between 
thetopofthemember55andtheshoulder53may 
be Varied?This distance represents the amount 
Of Space required betWeentherolls to accommo? 
datethe overlappedportions ofthestripentered 
between them beforethe positive pressureisap? 
plied,AS Will be apparent from the above,the 
displacement of the rolls neceSSary to allow for 
single,double,ortriplethicknessofthestripmay 
bepermitted andafter Whichanyfurther Open 
ing of the rolls is prevented by reason of the 
wedge 55 being brought into contact with the 
Shoulder 53 thereby providing a,positive resist? 
ance fortherollstolockthestitchingflapsto 
gether? 
To Operate the punch preSS an indiVidual 

motor 57 is Connected to the drive shaft,9 
through a Suitablegear reducing unit 58anda 
fexible shaft 59?The pinchrolls42and43are 
likewiSe driven by Separate motor 61,although 
this particulardrivingarrangementisnotneces 
Sary,AS illustrated,this motor is connected 
throughareduction unit 62,a pinion stand63, 
and the pinions thereof connected by a,pair of 
shafts64totheendsofthepinchrols42and43, 
flexible Coupling65 being used withsuch shafts 
to permit the upper pinch rol to beadjusted 
Withoutinterferingwith the drive? 
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