










UNTTED STATES PATENT OFFTCE 

iMPRovEMENT1N coMBINED BoLTAND NuTMAcHNEs? 

Specificationforming partof Letters Patent No.122411, dated January2,1872;antedated December 16,1871, 

Toanwhom? hay C0mCerm: 
Beit knownthatI,JoHNN.SMTTH,of New 

Haven,inthecounty of New HavenandState? 
ofConnecticut,haveinventedanewImprove? 
mentinCombinedNutand Bolt Machine;and Idoherebydeelarethefolowing,whentaken 
inConnectionwiththeaccompanyingdrawing 
andthelettersofreferencemarkedthereon,to 
beaful,clear,andexact desCription of the Same,andwhichsaiddrawingconstitutespart 
ofthisspecificationandrepresents,in?? 
Figure1,atop view;Fig,2,asideview; 

Fig,8,alongitudinalCentralSectionassetfor 
makingordinarybolt-heads;Fig.4,anendview 
oftheholding-dieaswhenClampingtheblank; 
Fig,5,the Sameraisedt0receive the blank; Fig.6,alongitudinalcentralSectionofthema 
Chineassetandin Operationformakingwhat| 
are Caled agricultural bolts,such as Seenin 
Fig.7;andin Eig.8,a_longitudinal Central 
sectionas whenarrangedfor makingnuts? 
*Thisiuvention relatest0animprovementin 
a machinefor makingnutsand bolts,the ob 
ject beingtoadapt the Same maChine to the 
making of various kindsof nuts,bolts,and 
washers,asmayberequired;and Consistsin 
theimprovements,as morefully hereafterSet 
forthin the Claim? -, 
Aisthebedofthemachine,uponwhichthe 

operativemeChanismisarranged;B,thedriv 
ing-shaft,arrangedinSuitablebearingsB/,and 
towhich powerisappliedintheusualmanner 
forsimilar maChines? · 
Iwilfirst describethe machineasadapted 

formaking Common bolts?Theseareformed 
upon short pieces ofrod,towhich,after the headisformed,anotherpiece of ??? 
toextendthe bolttothelength desired?These 
piecesarefirstSet betweenthetwopartsCC" 
of a holding-die,andthesaiddieisconstruct 
edasseen,in Figs.1,3,4,and5,?he_lowe? 
holder C"isfttedintoa head-block,D,and 
with ashoulder,d,upou its_under side asa 
restorsupporttowithstandthe pressurewhen 
thebiankisupset,This part O'ispivotedto 
theblockat D'soastoberaisedfromitsseat, 
as denotedin brokenlines,Fig.3,The other 
part Cis pivotedinthepartC",asSeenin Fig, 
3,soastoopenorswingupfromthepartC"? 
Whenthe blankisto be inserted the dieis 
raised,as denotedin brokenlines,Big.3,and 
asseenin Big,5,To Openthe Clamping-dies 

anarm,D°,fixedtothe part C,andextending 
ing backto?yoke,D",is operated Sothat, 
whenthe holdiug-diesareturnedup,thearm 
D°willbedepressed,asdenotedinbrokenlines, 
Fig.3,andthusopenthe upperportionofthe 
holding-diefromthe lower,The die isthns 
raised by means of aleyer,C,pivotedatC°, 
withanarm,C?,extendingbelowthe holding 
dies;therefore,bylayinghold ofthe haudle 
C°ofthisleverand drawingitouttothe po 
sition shown in,Fig.5,the arm C+bearsup … 
againstthe holding device,raisingit asseen 
in Eig.5,Inthispositionthe blankisintro 
duced,the depth of the die beingsuficientto 
receivethe blankandleavetherequisitequan 
tityofmetaltoformtheheadprojectingthere 
fron;thentheleveristurned backto alow 
the holding device to drop and to hold the 
holding device withits blankin position?A 
bar,C,?jointedtotheleverC,which,so 
800nasthe holding devieeisdropped,passes 
9veritandentersintoorbeneathaprojection, 
C",asseenin Fig.4?The barC°in that po 
sitionseCuresthe holding devicefirmlyinits 
place,Afterthe head has been formed the 
reverse of this operation alows the removal 
Ofthe formed bolt-blankandtheintroduction 
ofthesecond,Eisthe die-holder or head, 
?rnedinaslide E,extendingbackandwork inglongitudinalyontheframeofthemachine 
in Suitableguides,asin Fig.1,andis caused 
to move longitudinaly by eccentrics onthe 
shaft connectedwith theslide bythe rod E°, 
38Seenin Eig.1,andin broken lines,Fig:2? 
Therevolution of the shaft Causesthe head E 
toadvanceandrecedefromtheholdingdevice 
insimilar manner to other machines of this 
ClaSS?InguidesthroughtheslideE°asecond 
slide,F,is arranged alsoto movelongitudi 
nalybytheactionofeams F;andwithinthis 
athirdslide,I,operated byaeam,?,eachof 
theslides havingits own independeut move 
ment andrelative toeachother,as morefully 
hereafterdesCribed,In the head Eadie,L, isarrangediu acentralposition relativelyto 
the blank-holder,and havingaCentral Space 
thesize andshape ofthesidesofthebolt-head 
tobe prodgeed—thatis,t0 say,sqrefor$ 
8quarehead,0rhexagonalforasix-sided head? 
Inthe slide gafolower,F°,is?segured,3nd paSSe8throughtheheadEintothedieL?The 
Saidfoloweris movedfreelyinthe die L by 
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the movement of slide E,adjusted longitudi 
Palybyawedgeorequivalentdevice,F°?that 
is,toCausethefolowertoadvaneetoagreater 
Orless distance? - 
Standinginthe position seenin Fig.3,the 

Slides RE aredrawn backtotheirfulestex 
tent,the Shaft revolvingin the direction de 
noted bythearrowuptothe point1?The die 
andfolower move together,At that point 
the folower R°strikestheend oftheblankto 
Commencethe upsetting,thefolower moving 
faster Orequalyasfastasthedietothepoint 
2,at which point the blauk hasbeen sofar 
Spreadasto Cause the metaltocomein con 
tagtwiththesides ofthedie;then from the 
DOint2to3both thedieand follower contin 
ueto3dvance,butthe diealittlefsterthan 
the follower?Thisis done thatthefolower 
may,?ubbingoverthe Surface ofthe metal, 
workitforward forthe purpose offligor 
Derfectlyforuingtheloweranglesofthe head? 
Rrouthe Doint 3to the extreme point4the 
folower movesslightlyfasterthanthedie,the 
eCCentricSatthat?ointDassingtheirdeadcen 
ter,whichgivesafinalpressureto the head, 
This operation overcomesa dificulty which 
hasexistedinal machines for forming bolt 
heads?thatistosay,thefiling of thelower 
angles ofthe head?andthisdificulty occurs 
inCOnSequence of upsettingthe metalwithin 
astationary die Orone movingwith thesame 
velocity orslowerthanthefolower,Bythis 
manner of Operatingthe diesandfolowerthe 
metal first upsetis Carried forward bythe 
Combinedaction ofthedieandfolower bythe 
die movingfasterthroughaportion ofitsop 
erationthanthefolower?This movementis 
accomplished by Constructingthe cam which 
Operatesthefolower relativelytothecanor 
eCCentrieforoperatingthediestoproducethis 
reSult? 
?hisCoustruction or operationis designed 

forboltstheheadsofwhiehhaveparalelsides; 
butinthe ClaSS Of bolts kuownasagricultural 
bolts?thatisto Say,the boltsinwhich the edgeismadeverythin,asin Fig.7?adiferent 
OperationisneCessary;andforthisclassofbolts 
thethirdslide?is broughtiutouse,asseenin 
Fig.6,theuseoftheslideFinthisclassof bolts 
being dspensedwith,and thefolower F°is 
renoved,Fortheblank-holdingdevicesIem 
ploy9nesiniartothatabove described,with 
this diference only,thatthe shape of the un 
derside.9ftlebolt-headisinclined,(seecc/;) the holding-die is accordinglyinclinedorre? 
Cessedonitsfroutverticalface,andthefolow 
er H_issecurediutheslide I,operatedbythe Caml?thefolowerextendiugforwardthrough 
the Slide °intothe dieLinikenannerasthe 
folowerF°,beforedescribed,Thisfoloweris 3djusted ongitudnalyby meansof awedge, 
I°,orequivalent device,in like mannerasöe? 
foredescribedforthefolower E°,The head 
OrdieadvanCes bytheaction ofitseccentrics 
tptQthe holding-dies,asbeforedescribed,the 
blankpassingintothe die;thenthe folower 
advancesbytheactionofthecam?upsetting 

A 

themetaland formingthe thin head against 
the face of the holdig-dies,asseenin kig.6? 

It willbe observed that,in consequence of 
thehead being Sothin,the upSetting cannot 
take place untilthedieL haspassedintoClose 
proximitywiththe holding-die,theheadbeing 
practicalyformednearlyorquiteintherecess 
intheend ofthe die L;andasthe upsetting 
musttake place whilethe die Lisinthat po 
sition,itisnecessarythatthefolowershould 
1novemore rapidythanthe dieinformingthe 
head,as before described; hencethe peculiar 
shape of the Caln I',asin Rig.6? 
Oval-headed bolts orrivetswithathinedge 

arefornedinthe Same manuer;it beingonly 
necessarythattheendofthefolowerbenade 
the shape of thesurface oftheheadrequired, 
andthefaceoftheholding-diesshapedaccord 
ingly, - 
Tomakenuts with this machine the three 

slidesarecalledintooperation,asseenin Fig? 
8;buttheholdingdeviceCO'isremovedanda 
fixedholder,N,setintoitsplace,holdingahol 
lowStationay pulch,P,the Dunch beingex 
ternally oftheshapeofthenuttobeproduced? 
Intothe die Lafolower,P,extends,its for 
wardend made concavetogive the requisite 
“crown”tothenut;andfromthe slideIthe puneh P°extendscentralythroughthefollow 
erPfor Diercingthe nut?Bythe action of 
the eams,the construction of which isasJe 
fore described,the head Eadvances Outo the 
Dunch P,forward of whichthe bar of metal, 
of which the nutisto be formed,has been 
placed,andcutsthe blankfrom the bar;?the 
blank Dassing into the dieis Compressed by 
thecrownerorfolowerPtogivetherequired 
shape;thenthe piereingpnucl?°advauces, 
?erforatingtheittaudCarryigthe1)erfora 
tioniutothepunch P,throughwhichitDasses 
out,asdenotedi1stippledSection,Thepiere 
ing-puneh withdraws first,then the head E, 
aud lastlythe folower,ieaving the finished 
nutto drol)from the1naChiue,The motion of 
the parts relativelyto each Other beigDre 
ciselythesaneasbeforedesCribed,thestrface 
of the uut is Smoothed bythe die L passing 
overit, - - 

Theadjustment of the punch,folower,and 
diesintheirrespectiveslidesis made byauy 
ofthe well-knowlClamping devices? 
Thus?lave produceda1nachiue which,by 

simply changing the dies and punches,will 
produce nuts,washers,aud bolts of various 
kindsrequired? 
IamawarethatmachinesareintlSeinwhich 

the inClosing-die and Dunch Or Dlunger are 
forcedupat diferenttimes,thefrsttoinejose 
andtheSecondtoupSet;also,thatinSuchua 
Chinesthe1)uch has been forcedul)by ase 
ries ofcousecutive noveilents;thatal?these 
novemeits have beenefeetedby CansOperat 
ingupon the pundandthe inelosiug-die,I 
donot,therefore,daiu any ofthese;but 
What?do clainiS? 
1.The Construction and arrangenent rela 

tiveto one another,herein desCribed,0fthe 
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dehead?,de?,side E,theside F,the1 wedgeorequivalentdevice,slideIwithadjust 
igyedgesintherearthereof,andthe Cams 
·Fl E°and?? 

2,Ielaim,jointy withthe subject-matterof 
thefrstelaim,theinterchangeabledevieesI°, 
?,P?andP°asandforthepugposesetforth, 
3?Iclaim,jointlywiththesubjectmatterof 

thefrstclaim,theinterchangeableholdersC, 
C",c g,P,and N, 
4,Incombinationwiththe movablediefor 

formingthe headofabolt,Iclaimthe holding 
device,consisting ofthejawsCO pivotedto 

getherandtothe head-blocksoastoberaised 
from their SeatforinSertionofthe blankorre 
movalofaformedblank,Substantialyas de-” 
SCribed? - - 

5,Incombinationwiththesubject-matterof 
thefourthelauseofclaim,IclaimtheleverC°, providedwiththearm C+and holding-bar C", 
operätingtoraise orsecuretheholdingdevice 
inthe head-block,SubstantialyasSetforth, 

- JOHN N,SMIT?, 
Witnesses: - 

A.J.TTBBITS, ? - 
J?H?SHUMWAY?” * (14)” 
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