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OZET

HELEZON ELEVATORLERIN HELISEL YAPRAKLARININ SOGUK
CEKME iLE IMALATI VE ANALIZi

Kubilay TURAN

Balikesir Universitesi, Fen Bilimleri Enstitiisii

Makine Miihendisligi Anabilim Dah

(Yiiksek Lisans Tezi / Tez Danmismani: Yrd. Do¢.Dr.Semin KAYA)

Balikesir, 2010

Bu ¢alismada tahil transportasyonu, silolara malzeme yiiklenmesi gibi bir¢ok
ziral ve ticari kullanim alanina sahip olan helezonlar iiretimini gerceklestiren
makinelerin ilk Ornekleri, calisma prensipleri ve bu makinelerde soguk c¢ekme
yontemi ile ¢elik bir sagin helisoide doniistiiriilmesi esnasinda, ¢elik sacda olusan
deformasyonu incelemek i¢in yapilan analiz konu alimmistir. Bu incelemeler
yapilirken “Sonlu Elemanlar Yontemi’ni esas alan bir sa¢ sekillendirme analiz ve
miihendislik programindan faydalanilmistir.

Analiz sonuglarmin daha gergekei olabilmesi agisindan sonlu elemanlar ag
yapisinin daha stk modellenmesi, daha farkli ve detayli bir miithendislik programi
kullanilmas1 6nemlidir. Ancak bu parametreler analiz siiresini oldukca uzatacaktur.

Sonug olarak onerilir ki; Eklerde verilen patentlerde mucitlerin, makinelerin
calisma prensipleri hakkindaki savlari ile bu ¢alismada belirledigimiz parametrelerin
ve boyutlarin dikkate almmasi1 ile yapilacak analizler makinenin tasarimi
bakimindan faydali olacaktir.

ANAHTAR KELIMELER: helezon / konveyor / sonlu elemanlar yontemi /

elevator / soguk ¢ekme
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ABSTRACT

THE PRODUCING SPIRAL ELEVATORS’
HELICOID FLIGHTS BY COLD FORMING AND ANALYSIS OF THiS
PROCESS

Kubilay TURAN

Balikesir University, Institute of Science

Department of Mechanical Engineering

(M. Sc. Thesis / Supervisor: Assist. Prof. Dr. Semin KAYA)

Balikesir, 2010

In this study, the analysis of the stress distrubution in the steel plate that
being created during the cold forming process of the screw conveyors which have
many cases of useage like loading the materials to the scilos,transporting the bulk
materials..etc.; early models of this machines and their working fundamentals are
being examined. This review is being done by an analysis and advanced engineering
applications program that’s benefiting from "Finite Element Method".

Modeling more fine mesh, using different and beter engineering programmes
are important to have more realistic analysis results. but these parameters make the
analysis process longer.

Finally it’s suggested that; it will be useful for conception of the machine, to

take into consideration the thesis of the inventors’ in the patents that is given at the
end of this study, and the parameters and dimensions that we decided for this study.

KEYWORDS : helicoid / conveyor / finite element method / elevator / cold

forming
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Simge Ad1 Birimi

Ek sistemin fonksiyonu

Konum vektorti.

Sistemin konuma bagl katsayilar1
Sistemin konuma bagl katsayilar1

Sistemin konuma bagh kaynak terimi.
Sistemin hesaplanacak olan fonksiyonu.
Sistemden digar1 dogru ve sinir yiizeyine dik birim vektor

Sistemin, geri yansimanin olmadigi(bosluk) bolge ile smir yiizeyi
Sistemin simetri ylizeyi (yansimanin oldugu yiizey)

Sabit bir katsay1.

Ritz katsayilar1 (bilinmeyen parametre)

u(r )" fonksiyonuna getirilen yaklagim temsili

Sekil fonksiyonlar1
Dagiik(sparse) yapida simetrik bir matris
Lineer diferansiyel operator

Agirhik foksiyonu
Ek sistemin kaynak fonksiyonu yaklasimi

Ana Hadde genisligi mm
Ana Hadde Alt genisligi mm
Ana Hadde Yuvarlatma Yaricap1 mm
Hadde Egim Agist drg[°]
Ana Haddeler Aras1 Mesafe mm
Ana Hadde Yarigap1 mm
Yanal Hadde Genisligi mm
Yanal Hadde Alt Genisligi mm
Yanal Hadde Yuvarlatma Yaricaplari mm
Yanal Hadde Yarigap1 mm
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ONSOZ

Oncelikle ¢alismamin daha sonra yapilacak arastirma ve ¢alismalara katkida
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tecriibeleri ile bana yol gosteren bu giinlere gelmemde biiyilk emek ve paylari olan
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1 GIRiS

Gilin gectikce hizla artan insan niifusunun beslenme ihtiyacinin en temel
ayaklarindan biri siiphesiz karbonhidrat deposu olan tahillardir. Tahil iiretim ve
tilkketiminde meydana gelen artis, bu sektorde yeni teknolojiler ve yeni makinelerin
kullanilmasini gerektirmekte, bu nedenle insanlar yeni arayislar icine girmektedirler.
Bu arayiglar 1800lerin baslarinda oldukga siklagsmis ve yeni makineler icat edilmeye
baslanmistir. Bunlarin en baginda tahil transportunda biiyiik 6nem tasiyan “ Helezon

Konveyorler” gelmektedir.

Helezon iletici bundan yaklasik 2214 yil once Archimedes tarafindan
tarlalarin sulanmasi icin bir ¢esit pompa olarak gelistirilmis en eski bir siirekli
ileticidir. O yillardan 1800’lerin baslarina kadar kendisine genis bir kullanim alani

bulamamis dolayisiyla da pek bir gelisme gosterememistir [1].

Ancak 1800lerin sonlarina dogru yavas yavas gelisme gostermeye baglamis
olan helezon konveyorler, diizenli olarak artan Amerikan niifusunun ihtiyaglarini
karsilayabilmek i¢in gittik¢e artan yem ve tahil iretiminde bir ara¢ olarak kendisine

farkli bir kullanim alani bulmustur [1].

1.1 Daha Once Yapilmis Cahsmalar

William C. MARR ve arkadaslar1 1888 yilinda 27 Kasim giinii,bir y1l1 agkin
bir siiredir lizerinde calistiklar1 ve “Machine For Twisting Metal and Forming
Spiral Conveyers” (Metal Blikme ve Spiral Konveyor Sekli Verme Makinesi) adini
verdikleri ¢alismalarmin patentini aldilar. Bu makine bir manivela kolu vasitasiyla
insan giicii ile tahrik edilenkarsilikli ¢alisan dort adet disliye bagh saft ve
uglarmdaki koniklerin arasindan sacin gecirilmesi prensibine dayali olarak c¢alisan

ve bu alanda tasarlanan makinelerin ilk 6rneklerinden biriydi [2].



Franc C. CALDWELL ve arkadaslar1 (1896) “Spiral Conveyer Flight and
Apparatus For Making Same” (Spiral Konveyor Kanadi ve Bunu Yapan
Makine/Aparat) adin1 verdikleri caligsmalarin1 1898 yilinda tamamlayarak ayni yilin
29 Martinda c¢alismaya ait patenti almiglardir. Bu calismalarinda Caldwell ve
arkadaslari, dikey ve birbirlerine acili bir bicimde konumlandirilmis ve motordan
direk tahrik edilen millerin ucunda bulunan koniklerin arasindan sa¢ metal seritin

gecirilmesi ile siirekli spiral konveyor kanadi iiretmeyi konu almis ve basarmiglardir

[3].

Charles O. GUSTAVSEN ve arkadaslar1 1903 yilinin temmuzunda
basladiklar1 ve “Machine For Rolling Helicoids or Spiral Conveyer” (Spiral
Konveyér ve ya Helezon Yapma Makinesi) adli calismalarimi 1904 yilinda
tamamlamalar1 ile ayn1 yi1lin mayis ayinda Amerikan Patent Ofisi’nden patentlerini
almiglardir. Bu ¢alismada tek elektrik motoru tarafindan tahrik edilen disli bir ¢ark
ve bu cark tarafindan tahrik edilen es biiyiikliikteki baska bir cark ve bunlara bagl
ters yonde donen koniklerin arasindan gegirilen sacin spiral konveyor kanadi halini

almas1 konu alinmuistir [4].

Yine Charles O. GUSTASEN ve arkadaslar1 bu kez ayni1 isimli
calismalarinda bazi degisiklikler yapip 1909 yilinda yeni bir patent almislardir.
Temelde yapilan en biiyiik degisiklik sacin, aralarindan gegtigi koniklerin kademeli

hale getirilmesi idi [5].

Hiram O. FULSON ve arkdaslar1 1938 yilinin Kasim ayinda basladiklar1 ve
“"Apparatus For Rolling Helicoid Conveyer Flight” (Helezon Konveyor Kanadi
Yapma Makinesi/Aparat1) adin1 verdikleri ¢alismayr 1941 yilinda tamamlayarak
aynt yilin 11 Kasim’mda sekiz sayfadan olusan Patentini Amerikan Patent Ofisi
(United States Patent Office)’nden almislaridr. Ortaya ¢ikan makine ; Es zamanh
olarak caligsan iki adet elektrik motoru tarafindan ; bir ucunda disli ¢cark 6teki ucunda
ise konik hadde elemanlar1 bulunan iki saftin tahrik edilmesi ile bu koniklerin
arasindan metal sacin gegirilerek siirekli helezon konveyor kanadi iiretilmesi

prensibine dayali calismaktadir [6].



Joseph O. BAILEY ve arkadaslar1 13 Nisan 1926 tarihinde patentini aldiklar1
calismanin adint “Machine and Process For Making Continious Helicoids or
Conveyers” (Siirekli Helezon veya Konveydr Yapma Proses ve Makinesi ) olarak
belirlediler. Bu ¢alisma daha onceki ¢aligmalara gore cok daha modern ve komplike
bir tasarima sahip bir makine olarak dikkat ¢ekiyordu. Daha 6nceki ¢alismalarin
temel prensiplerinden bazilari birlestirerek daha karmasik ve yenilik¢i bir tasarim
olusturmuslardi. Dikey ve ac¢ili konumlandirilmig saftlar, bunlarin bir ucundaki
konik elemanlar, 6teki ucunda bulunan ve yine konik bir yapiya sahip olan disli

carklar bu makinenin en dikkat ¢ceken 6zellikleri idi [7].

Luigi DANIELI ve arkdaslari, 1965 yilinda patent aldiklar1 “Apparatus For
Machining Variable Pitch Helicoid Grooves in Rolling Mill Rolls” isimli
calismalarinda, farkli hatve ve ebatlarda ayarlanabilen spiral konveyor kanadi
iiretmeyi basarmuglaridir. Tahmin edilebilecegi gibi Italyan mucit bunu yaparken

konik elemanlar ve kademeli dislilerden faydalanmistir [8].

1.2 Cahsymanin Amaci

Bu ¢alismanin amaci, caligma prensibi aslinda ¢ok basit olan siirekli helezon
konveyor kanadi ¢cekme makinesinin ticari kaygilar nedeni ile sir gibi saklanan
tasariminin, daha 6nceden yapilmis ¢alismalar ve alinan patentlerden yola ¢ikarak,
yeni yapilacak olan caligmalara 151k tutmasi acisindan incelenmesi, tasarim
parametrelerinin ortaya konmasi ve diiz bir metal sacdan helezon konveydr kanadi
olusturmak i¢in gerekli ¢calisma bolgesinin tasarimini bilgisayar destekli modelleme

programinda olusturmaktir.



2 KONVEYORLER

Tasima, tanim olarak hammaddenin 6ziinde ve niteliginde herhangi bir
degisiklik yapmadan, dayandig1 yiizeyden alinip, sonradan kullanilabilmek i¢in bir
baska yere gotiiriilmesi islemidir. Iletim ise, materyalin niteliginde degismenin

yapilmasindan sonra tasindig1 islemler zincirini kapsar [9].

Konveyorler malzemeyi iki nokta arasinda tek yonlii hareketle siirekli veya

kesikli olarak tastyan sabit veya portatif araglardir [9].

Genel olarak konveyorleri agagidaki gibi gruplandirmak miimkiindiir;

Banth konveyorler

e Zincirli konveyorler

e Elevatorler

e Hidrolik konveyorler
e Pnomatik konveyorler

e Helezon konveyorler

2.1 Konveyor Tiirleri

2.1.1 Banth Konveyorler

Tasima giicii plastik veya benzeri maddelerden yapilmis esnek bir bandi
tahrik eden elektrik motorundan gelir. Bandin altinda asagiya dogru esnemeyi
engelleyen ve siirtiinmeyi azaltan silindirler mevcuttur. Tasinacak malzemenin
cinsine gore bandin profili diiz veya V seklinde olabilir. Banth konveydrlerde tagima

uzaklig1 icin limit yoktur. Birka¢ metreden kilometrelerce uzunluga kadar iletme



yapabilirler. Hiz i¢in maksimum limitler bulunmakla beraber, belirli sinirlar iginde
degistirilme olanag1 vardir. Ozellikle montaj bantlarinda hizin ayarlanabilir olmasi

iiretim kontrolii agisindan biiyiik avantaj saglar.

Bantli konveydrler, sabit ve hareketli olmak iizere iki tipte imal edilirler.
Sabit bantli konveyorlerin biitiin yapilis sekilleri, kullanilma miiddetince sabit
kalacak sekildedir. Bunlar dyle dizayn edilirler ki baska bir yerde tekrar monte

edilebilmesi i¢in, kolaylikla sokiilebilmeli ve taginabilmelidirler [9].

Sekil 2.1 Bantli konveyor

2.1.2 Zincirli Konveyorler

Tasima araci, bir motorla tahrik edilen sonsuz zincirden ibarettir. Bu tip

konveyorler bantlilara kiyasla iki avantaja sahiptirler:

1. Dogrudan mekanik tahrik nedeniyle siirtiinme kayiplar1 azdir.
2. Zincire takilacak gesitli elemanlarla ¢ok degisik malzeme tasima olanagi

vardir.

Zincir hem esnek hem de saglam oldugundan, yatay, dikey ve de egimli

tagimalarin ayni sistemle bir arada yapilmasi miimkiindiir.



2.1.3 Elevatorler

Elevatorler, bilhassa tane halindeki mallar1 (kum, hububat, komiir vs.)
iletirler. Bantli elevatorler ile biiyiik kaldirma yiikseklikleri diisey-veya yalniz
diiseye nazaran az bir egimli- agilabilirler. Bunlarin avantajlar1 yalniz kiigiikk bir

taban yiizeyine ihtiya¢ gostermeleridir.

Bantli elevatdrlerin zincirli elevatorlere nazaran avantajlari ;

Sakin giiriiltiisiiz hareket etmesi,
Toza kars1 koymasi,
Daha biiyiik asinma mukavemeti,

Dabha ciizi hareket direnci,

A

Daha yiiksek hiza sahip olmasi [9].



2.1.4 Pnomatik konveyorler

Cevreye toz, buhar ve bagka yollarla zarar verebilecek maddelerin
taginmasinda kullanilirlar. Toz, tane veya ufak paketler seklindeki malzeme, kapali
bir sistem (boru gibi) igerisinde gili¢lii bir vantilator tarafindan olusturulan hava

basinci ile istenilen noktaya dogru siiriiklenerek taginir
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Sekil 2.3 Pnomatik Konveyorler

Pnomatik konveyorlerin, Dizayn gilicligli, yiikksek maliyet, tasmacak
malzeme cinsinin sinirli olusu, enerji kaybi dolayisiyla diisiik verimlilik gibi

sakincalar1 vardir.

Buna karsilik avantajlar ise:

e (Cevre kirlenmesine engel olurlar,

o Degisik ve koseli rotalar izleyebilirler,

e Gereginde tavandan, duvar kenarindan ve zemin altindan gegebilmeleri
sayesinde yer tasarrufu saglarlar,

e Dokiiliip sagilma yiiziinden malzeme kayiplar1 bulunmaz,

e Bozulabilir malzemeyi dig etkenlerden korurlar,



e Kullanma kolayligi,
e Tamir-Bakim masraflarinin diistikligii,

e Standart pargalardan olusmalar1 [9].

2.2  Helezon Konveyorler

Helezon iletici bundan yaklasik 2200 yil once Archimedes tarafindan

tarlalarin sulanmasi, gemilerin i¢inde biriken suyun disar1 atilmasi gibi islerde bir

cesit pompa olarak gelistirilmis en eski bir siirekli ileticidir [11].

Sekil 2.4 Archimedes’in gemilerden su tahliyesi i¢in icat ettigi ilk konveyor

1800lerin sonlarina dogru yavas yavas gelisme gostermeye baslamis olan
helezon konveyorler, diizenli olarak artan Amerikan niifusunun ihtiyaglarini
kargilayabilmek i¢in gittikge artan yem ve tahil liretiminde bir ara¢ olarak kendisine
farkli bir kullanim alam1 bulmustur. ilk yem &giiten degirmenler, proseslerinde
helezon konveyorleri kullanmiglardir. Bugiin bile en modern degirmenlerde, tahil
isleme endiistrisinde yer alan fabrikalarda a’ dan z’ ye tiim taneli materyallerin

iletiminde genis bir kullanim alanina sahiplerdir [1].

2.2.1 Tanmmlama

DIN 15201°e gore, doner vida seklindeki siirekli veya kesikli helezon, mali

bir oluk veya boru iginde yatay, dikey veya egik olarak iterek dokme mallarin

naklini saglar. Kisa iletme mesafelerinde, kii¢lik iletme kapasitelerinde, toz halinden



kii¢iik parcali iletme mallarina kadar, biitiin endiistri dallarinda kullanilmaktadirlar.
Ayrica eleme, yikama, karistirma, sogutma, 1sitma ve sikistirma elemani olarak da
kullanilmaktadirlar. Helezon gotiiriiciiler, masurali ve titresimli gotiirticiiler gibi

biikiilebilir bir cekme elemaninin bulunmamasiyla diger gétiiriicii tiirlerinden ayrilir

[9].

2.2.2 Helezon Konveyorlerin Genel Yapisi

Helezon konveydr (gotiiriicii), genellikle bir tekne icinde, donen bir mile

takilmis helezon ile bu mili hareket ettiren bir ¢alistirma biriminden meydana gelir.

Tekerlek

Sekil 2.5 Helezon Konveydriin genel yapisi [9]

Mil dondiikce malzeme helisin (ya da kanatlarin da denilebilir) eksenel
etkisiyle gotiiriicliye beslenir. Mil ve helezon U bi¢imindeki tekneye yataklanmis
olan milin ¢evresinde donerler. Taginacak malzeme gotiiriicliye bir yada daha fazla
sayida besleme olugundan doldurulur. Malzemenin tekne boyunca kayma ilkesi,

donmesine engel olunan bir somun i¢indeki vidanin dondiik¢ce yaptigi Oteleme



hareketinin benzeridir. Yiik, malzemenin agirligr ve tekne duvarlari arasindaki
sirtinme nedeniyle vida (helezon) ile birlikte donmez. Boylece oteleme hareketi
yapan malzeme, teknenin diger ucundan yada teknenin alt kismindan agilmig
deliklerden bosaltilir. Bosaltma oluklar1 bu deliklerin altina yerlestirilirler. Ara
bosaltma delikleri ise kapakli olup, bu noktalarda bosaltma yapmak istendiginde
acilirlar [9].

Sekil 2.6 Helezon Konveyoriin Pargalar

e A: lletme vidasi ve ortasindan gecen mil

e B: Sabitleyici pim

e (C: Orta yatak

e D: Ana yatak

e E: Oluk (tekne),bosaltma agz1 ve kapaklari

e F,G,H: Tasiyic1 ayaklar (¢elik konstriiksiyon)

2.2.3 Kullanim Alanlan
DIN 15201°e gore doner vida seklindeki siirekli veya kesikli helezon, mali

bir oluk igerisinde yatay, diisey ya da egik olarak iterek dokme mallarinin naklini

saglar [9].
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Helezon ileticiler biitiin endiistri dallarinda (¢imento, kireg, seker, bira
fabrikalarinda, tahil ve un degirmenlerinde, sekerleme endiistrisinde v. s.), 6zellikle
kimya endiistrisinde ve proses tekniginde kisa iletim uzunluklarinda ve kiigiik iletim
miktarlarinda sik¢a kullanilmaktadir.[1] Ayrica eleme, yikama, karistirma, sogutma,

1sitma ve sikistirma elemani olarak da kullanilmaktadir[9].

Helezon konveyorler (gotiiriiciiler), ozellikle graniill materyallerin
taginabilmeleri i¢in uygun tasarimlar olmalar1 nedeniyle, gerek tarim sektoriinde
gerekse de sanayi sektoriinde yaygin olarak kullanilmaktadir. Sanayide 6zellikle
kimya endiistrisinde kisa tasima uzunluklari icin en fazla 400 ton/saat kapasiteli

aletlerin kullanildig1 goriilmektedir [9].

Bunlara karsilik helezon ileticiler i¢cin keskin koseli, asir1 asindiran, sert

kirilgan y1gin ya da parca mallar uygun degildir [1].

Kisa tagima uzunluklari i¢in tasarlanan helezon gotiiriiciilerin performanslari
yiiksek oldugu gibi maliyetleri de diisiik olmaktadir. Yatay iletim hattinda bulunan
bir gdtiiriicliniin performansi ise, ayni dlgiilerde ve aymi tip materyal iletimi i¢in
diisey konumda ¢alisan bir gotiiriiciiniin sahip olabilece§i performanstan oldukga

fazladir [9].
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Sekil 2.7 Diisey olarak ¢alisan bir konveyoriin sematik gosterimi [10]

Helezon konveyorler tarimda ciftlik i¢i ve tarla ortaminda yiikleme -
bosaltma islemlerinin kolayca yapilmasina olanak saglayan ekipmanlar olarak
karsimiza c¢ikmaktadirlar. Bu yiizden bigerdover gibi bazi gelismis tarim

makinelerinde de helezon gotiiriiciilerin uygulamalarini bulmak miimkiindiir [1].

Silolardan ya da ambarlardan romork ya da baska araclara hububat
yiliklemesinde, ciftlik giibresinin tasinmasinda, silolarin doldurulmasinda, sogutucu
ve 1sitict akiskanlarm iletilmesinde ise esanjor olarak kullanilan helezon

gotliriictilerin goriildiigii gibi tarim alaninda kullanim alani oldukga genistir.

Helezon konveyoriin tasarimi basit, bakimi1 kolay ve genisligi az olup
malzemenin c¢esitli noktalarda bosaltilmasina izin verir (bu 06zelligin tozlu ve
sicak malzemelerle, kotii kokulu malzemeler icin 6zel Gnemi vardir) ve bu
durumda tekne, toz gecirmez bigimde yapilmistir. Bu tiir konveyorler, malzeme ile
helezon ve tekne arasindaki siirtiinmenin olusturdugu ytliksek giic tiiketimi,
malzemenin kirilmasi ve konveydr parcalarindaki 6nemli olg¢ilide

asinma nedenleriyle her zaman elverisli olmayabilir.
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Sonug olarak; helezon konveybrler, algak ve orta kapasiteler (100 [m’/saat])
ve kisa tasima uzakliklar1 i¢in kullanilirlar. Genellikle 30 — 40 [m] ve seyrek olarak

50 — 60 [m] uzunlugunda imal edilirler [10].

2.2.4 Helezon Konveyorlerin Parcalan

" 7 YUK
] i L — . hareket yo6nii

Sekil 2.8 Helezon konveyor parcalari [9]

Sekil 2.8.’te goriilen tiirde bir helezon konveyoriin baslica parcgalari: (1)
helezonlu mil, (2) tekne, (3) ara aski yatak, (4) on yatak, (5) arka yatak (6)
besleme olugu, (7) gozetleme cami, (8) kapakli ara bosaltma olugu, (9) ug
bosaltma olugu, (10) elektrik motoru, (11) rediiktor, (12) elastik kavrama ve (13)

dengeleme kavramasidir.
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Sekil 2.9 Helezon sekilleri [10]

Konveyor helezonu sag-vida (alisilmis tiir), sol-vida, tek, ¢ift veya
ti¢-helisliolabilir. Helezonun tasarimi, tagmacak malzemeye uygun bigimde

segilir.

Eger konveyor sikistirilamayan kuru taneli veya pudra malzemeler

tastyacaksa, kisa adimli veya siirekli vida (Sekil 2.9a) kullanilir

Kiitleli ve yapigkan malzemeler i¢in kordela (ribbon) helis (Sekil 2.9b)
uygulanir. Sikistirilabilir malzemeler i¢in pervane kanath (Sekil 2.9¢) veya kesik
kanatli (Sekil 2.9d) helisler elveriglidir. Pala ve kesik kanatli helezon
konveyorler, iki veya daha ¢ok sayida incelik derecesinde olan bir malzemenin
benzer amaglar i¢in parcalanmasi, doviilmesi ve es yapi1 (homojen) duruma

getirilmesinde bir arag olarak kullanilirlar
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Helezon, genellikle preste basilmis 4-8 [mm] kalinligindaki celik sag
boliimlerden yapilir. Boliimler mile kaynakla, birbirlerine ise kaynakla veya per¢inle
birlestirilirler. Bazi durumlarda helezon, soguk c¢ekilmis eksiz tek bir serit olabilir.
Helezon ayrica, mille birlikte dokiilmiis ya da mile gecirilmis borulu dékiim

dilimlerden olusabilir.

Pimler, ara ve ana yataklar icin muylu gorevi yaparlar. Bu birlestirme
yontemi basittir ve az yer kaplar. Ancak, ayr1 bolimleri degistirmek giictiir. T-
bicimi tasarimda ara yatak askilari, teknenin ist kapagina baglanmislardir.
Helezon aski yataklarinin bulundugu noktalarda kesintiye ugrar. Bu
nedenle, yatak kisa olmalidir. (1) mili ve (2) helezonu, genellikle 2 — 4 [m] lik
bolimler halinde yapilarak birlestirilirler; i¢i bos miller, iceriye yerlestirilen (3)
burglari ile (4) pimleri araciyla birlestirilirler ve (5) civatalar1 yardimiyla (Sekil

2.10.) birlesim emniyet altina alinir [10].

Sekil 2.10 i¢i Bos Milli Helezon [10]

Kendi kendini merkezleyen (kiiresel yuvali) ve bronz, siirtlinmeye
dayanikli dokme demir, babit ya da siirtinmeye dayanikli diger malzemeden
yapilmig ara kaymali yataklar en ¢ok kullanilanlardir. Direnci azaltmak i¢in ¢ift

stra kiiresel bilyeli yataklar (Sekil 2.11.) kullanilabilir.
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Sekil 2.11 Askili Ara Yatak [10]

Bilyeli yataklar, malzeme parcaciklarmin girmesine karsi giivenilir bicimde
korunmali; ancak sizdirmazlik diizenegi, yatak yuvasmi fazla biiylitmemelidir.

Yataklar gresle yaglamali olup gresorler, tekne kapaginin tlizerindeki borulara

takilmistir.

Ana yatak genellikle konveydriin bosaltma ucuna yerlestirilir. Bu bir
eksenel yatak olup konveyoriin uzun ekseni boyunca etkiyen siirtiinme
direnci kuvvetini alir. Mile, biitiin uzunlugu boyunca c¢ekme gerilmesi
etkimektedir. Bu durum, eksenel yatak konveyoriin diger ucunda oldugu zaman
gozlenen eksenel basinca gore daha elverislidir. Eksenel bilyeli yatakla birlikte

kullanilan ana kaymali yatagin yapis1 Sekil 2.12.’da gosterilmistir [10].
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Sekil 2.12 On Eksenel Yatak [10]

Genel amacgli bir helezon konveyoriin teknesi celik sagtan yapilir.
Tekne boliimlerinin uglarmma flanshi kosebentler kaynatilir. Kosebentler, hem
teknenin dayanimini arttirirlar hem de tekne bdoliimlerinin birbirleriyle ve
kapaklariyla birlestirilmesini saglarlar. Sac¢ kalinligi, helezon ¢apma ve tasinan

malzemenin asindiriciligina baghdir ve genellikle 3 —8 [mm] arasinda degisir.

Teknenin silindirik kismimin i¢ c¢api, helezon ¢apindan biraz biiytiktiir.
Boylece, arada belli bir aralik kalir. Helezon ve teknenin duyarli bir bigimde
yapimi ve biitiinlestirilmesi, ancak helezonun kenari ile tekne duvari arasinda
uygun bir c¢alisma araligi brrakildigi zaman miimkiin olur. Bu da malzemenin
az kirilmas1 ve gii¢ tiiketiminin diisiik olmasi sonucunu verir, 6nerilen aralik 6 —
9.5 [mm] arasindadir. Aralik, helezon capi ile artar. Tekne, biitiin uzunlugu

boyunca kaynakli veya dokiim destekler iizerine oturur.

Ara bosaltma oluklarmi1 agma ve kapama i¢in genellikle bir kremayer
disli ve bir krank kullanilir. Daha basit bir kapak agma mekanizmas: Sekil
2.13.’de gosterilmektedir. Bu mekanizma, orta eksen ¢evresinde 90° donen

iki esdeger kapak (supap) tan olusur.
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Sekil 2.13 Cift Kapakli Bosaltma Olugu [10]

Sokiilebilir kapak, birbirine civatalanan ayr1 bdliimlerden yapilmistir.
Teknenin basing altinda tutulmasinin zorunlu oldugu durumlarda, kapakla tekne

arasina lastik conta konabilir.

Helezon konveyoriin ¢alistirma birimi sunlar igerir: Elektrik motoru, kapali
tip bir disli ya da sonsuz vidali rediiktor, motorla rediiktorii ve rediiktorle

konveyor milini birbirine baglayan kavramalar [10].
2.2.5 Konveyor Vidasimin Hatvesi

Vidanin Hatvesi genellikle ¢capiyla esit yapilir. Degisken hatvesi olan vidalar
bazen kademeli dis acikligma sahip vidalar ile aym1 ama¢ i¢in

kullanilabilmektedirler. 1.2 mm ve daha biiyiik tane yapisina sahip olan malzemeler

icin kisa vida adimli1 ve konik vidali burgular kullanilmaktadir [9].
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Kiiciik hatveye sahip vidalarda hatve captan daha kiiciiktiir. Bunlar diger
ekipmanlar i¢cin besleyici olarak ya da standart helezonlarin parcalar1 olarak

kullanilirlar. Bunlar tasmay1 6nlemek igin 20° ‘yi gecen egimlerde kullanilirlar.

Sekil 2.14 Kiiciik Hatveli Konveyor Kanadi [9]

Konik vidali helezonlar gevrek, kirillgan ve taneli yapidaki malzemelerin

tasinmasinda besleyici olarak kullanilirlar.

Sekil 2.15 Konik Vidali Helezon [9]

Kademeli yapidaki helezonun kanatlar1 kademeli olarak artar. Tiim besleme
uzunlugu boyunca sabit bir serbest akis saglarlar. Kisa hatveye sahip konveyorlerin

gelismis seklidirler [9].

ANIVAN

Sekil 2.16 Degisken Adimli Konveyor Kanadi

Cift agizli vidalar ise serbest akigli malzemelerin diizgiin akisini saglarlar.

Sekil 2.17 Cift Agizli Konveyor Kanadi [9]
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3 HELEZON KONVEYORLERIN iMAL YONTEMLERI

3.1 Eklemeli imalat

Helezon, genellikle, preste basilmig 4-9 mm kalinlhiginda sac boliimlerden
yapilir. Bolimler mile kaynakla; birbirlerine ise kaynak ya da pergin ile
birlestirilirler. Bu yontemin avantaji, helezonda bir ariza oldugunda arizali bolmenin

sokiiliip kolayca tamir edilebiliyor olmasidir.

Sekil 3.1 Pergin baglantisiyla birlestirilmis helezon
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Sekil 3.2 Kaynak baglantisiyla birlestirilmis helezon

3.2 Eksiz (Tek Parca) imalat

Metal bir seritten siirekli soguk c¢ekme yontemi ile tek parca olarak
iiretilirler. Bu yontem sanayide daha fazla kullanim alanina sahiptir. Bu ¢aligmada
sirekli helezon yapragi c¢ekme islemi, bu islemin ilk Ornekleri ve spiral

parametrelerin tayini izerinde durulacaktir.

Sekil 3.3 Siirekli Spiral ¢cekme yontemi ile imal edilmis helezonlar
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3.3 Siirekli ve Kesikli Helezon yapilarimin Karsilastirilmasi

Stirekli Helezonun dikey kesiti incelendiginde tabandaki et kalinliginin dis
yapidaki et kalmlhigindan daha fazla oldugu goriliir [9]. Bunun sebebi lizerinde
calismis oldugumuz Siirekli helezon ¢ekme makinesinin, ¢cekme islemi sirasinda sag
metalin bir kismmin konik haddenin genis ylizeyinden hareket ederek, konigin dar
tarafindan hareket eden kismina gore daha fazla yol kat ederek daha ince bir yapiya
kavusmasidir.

Ayni inceleme kesikli helezon yapida yapildiginda ise et kalinliginin kesit

boyunca sabit kaldig1 goriilmektedir [9].
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Sekil 3.4. Kesikli ve siirekli helezon kesiti karsilastirmasi [3]

Kesikli helezon yapida helezonun bir parcasi hasara ugrarsa, helezonun tiim
boyutunda islem yapmaya gerek olmadan, sadece hasarli parca yada parcalar
onarilarak sorun kolaylikla giderilebilir. Her ne kadar siirekli helezon yapmin
kullanimi ¢ok yaygin olsa da boyle bir hasarm onarimu i¢in demontaji gereklidir. Bu

da kiyaslandiklarinda oldukg¢a biiyiik bir maliyet getirmektedir [9].

Stirekli yapmin kesikli yapiya istiinliigii ise mukavemetinden gelir. Yapi1
sirekli oldugundan malzemenin birikebilecegi bosluk ve yarik yoktur. Siirekli
helezon yap: genellikle asindirici olmayan malzemeler ve hububat iletiminde

kullanilirlar.
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Stirekli yap1 0zel tasarimlar istendiginde daha avantajli olmaktadir. Bu
ozellikler helezon kanatlar1 icin farkli caplar, biiyiik caplar, ekstra kalinlik

sertlestirme ve 6zel malzeme olarak siralanabilir [9].

3.4 Siirekli Cekme Yéntemi Ile Helezon Konveyéor Kanadi imal Eden

Makineler Ve Calisma Prensipleri

1800’1l yillarin baglarinda artan niifus ve tahil transportu ihtiyaci nedeni ile
uzun bir aradan sonra yeniden kendine kullanim alani bulmaya baslayan helezon
konveyorler, bu yillarin ortalarinda gelistirilen ¢esitli tasarimlar sayesinde stirekli

cekme yontemi ile ¢elik saglardan {iretilmeye baslamislardir.

Bu boliimde bu tasarimlara deginilecek ve ¢aligsma bdlgesi mercek altina alinacaktir.

3.4.1 William C. MARR’1n Yaptig1 Tasarim

Bu alanda yapilmis ilk calismalardan biri, Amerikali mucit William C.
MARR tarafindan 27 Kasim 1888 yilinda patenti alinmis olan makinedir. Marr bu
makineyi, “metali bilkme ve spiral konveyor sekli verme makinesi” anlamina gelen

“machine for twisting metal and forming spiral conveyor” olarak tanimlamaistir.
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MACHINE FOR TWISTING METAL AND FORMING SPIRAL CONVEYERS.-
----z---— Patented Nov. 27, 1838.
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Sekil 3.6 Makinenin 6nden goriiniisii [2]
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Sekil 3.8 Makinenin sekil 3.5.de goriilen xx ekseninden alinan kesit goriintisii[2]
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Sekil 3.9 Makinenin sekil3.5.te goriilen yy ekseninden alinan kesit goriintisii [2]

Bu makine Sekil 3.5.te de goriildigl gibi elle tahrik edilen bir makinedir,

ancak mucit bir disli kutusu tarafindan da tahrik edilebilecegini belirtmistir.

Tahrik kolu dondiiriildiigiinde tahrik koluna bagl milin iizerindeki disli de
onunla birlikte donmekte, bu disli ona bagl olan ve uclarinda konik haddelerin
bulundugu diger mile bagh olan disliyi ¢evirmektedir. Bu sayede ¢ekmeye zorlanan
metal sac haddeler arasindan gecerken koniklik sayesinde spiral seklini alarak

makinenin 6teki ucundan ¢ikmaktadir [2].
3.4.2 Franc C. CALDWELL’ in Yaptig1 Tasarim

Franc C. CALDWELL ve arkadaglar1 1896 yilinda gelistirdikleri ve “Spiral
Conveyer Flight and Apparatus For Making Same” adin verdikleri tasarimda dikey
olarak konumlandirilmis ve uglarina koniklik verilmis iki mil arasindan diiz ¢elik

sag¢ gecirilerek kilavuzlar yardimiyla spiral formu vermeyi basarmislardir.

Icadmin hedefinde, daha onceden denenmis fakat ona gore yeteri derecede

basarili olunamamis olan serit metalden stirekli spiral yapragi olusturma makinesini

26



daha yeterli seviyede tasarlamanm yattig1 belirtilmistir. Onceki ¢alismalara nispeten

Caldwell, daha basit calisan ancak daha iyi bir makine tasarlamistir.

- A7

Sekil 3.10 Makinenin iistten goriiniisii [3]
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Sekil 3.12 Tamamlanmis spiralin boyuna kesit goriiniisii [3]
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Sekil 3.13 Konik haddelerin konumlandirilis bigimi [3]

Bu makinenin ¢aligma prensibini ve ayni zamanda bu ¢alismamizin temel
noktasimi olusturan tasarim parametresi; Sekil 3.13. da goriilen soguk deformasyon

konikleri ve onlarin birbirleri arasindaki “Calisma Bélgesi” nin inceden kalina

dogru giden kesitidir.

Diizgiin dikdortgensel bir kesite sahip olan metal sag, sekildeki gibi
konumlandirilmis konik haddeler arasindan gegerken “Calisma Bolgesi” nin seklini
almaya zorlanmasi sonucu, olusacak olan spiralin kesiti de Sekil 3.12. de de

goriildiigi gibi tipkr “Calisma Bolgesi” gibidir.

Ancak, dikdortgensel kesitli metal sa¢c malzemeye spiral seklini veren asil
parametre deformasyon elemanlarmin sahip olduklari konikliktir.
Soyle ki; Sa¢ metalin, koniklerin donmesi esnasinda aralarindan gegerek cekmeye
ve uzamaya zorlanmasiyla, sa¢ metalin; koniklerin ¢aplarmin biiyiik oldugu tarafa
gelen kenari, koniklerin kiigiik capli olan tarafina gelen kenarindan daha fazla
uzamaya zorlanarak, calisma bolgesini terk ederken spiral seklini almas1 makinenin

temel caligma prensibi olarak aciklanabilir.
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Sekil 3.14. de calisma bolgesi, spiralin kesitindeki daralmayr goésteren
diyagram ve spiralin bu diyagramdan hesaplanan kesiti gosterilmektedir. Bu

diyagramda;

AC diizlemi Spiralin D1s kisminin yaricap1

e AS diizlemi Spiralin I¢ kismmin yarigap1

e AB helisin adimini (hatvesi)

e (B helisin dis kenarmnin izledigi yol ve uzunlugunu
e SB helisin i¢ kenarinin izledigi yol ve uzunlugunu

e SC yapragin genisligini

temsil etmektedir [3]. Burada A,B,C ve S noktalar1 dogrular ile birlestirilmis ve bu
dogrular bize AB,AC,AS vs gibi uzunluklar1 vermistir. Daha sonra ise A
noktasindan bu dogrulara ¢izilen dikmeler ile bu dogrularin kesisim noktalarin B
noktasina olan uzakliklar sirasiyla a',b',c' gibi isimlerle isimlendirilip ¢'b, d'b gibi

degerler elde edilerek spiralin daralan kesitini gésteren diyagram olusturulmustur.
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Sekil 3.14 Spiralin Kesitindeki daralmay1 gosteren diyagram ve bu diyagramdan
determine edilmis olan spiral kesiti [3]
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e SC ¢izgisini esit araliklara ayiran AR, AQ, AP vs. dogrular, AC ve AS
ile esmerkezli dairelerin ¢evrelerine karsilik gelmektedir.

e RB, QB, PB vs. dogrular1 ise, bu dairelere ait helisoidlere karsilik
gelmektedirler.

e A noktasindan ¢izilen ve SB,QB,RB.vs ye dik olan ¢izgiler onlar1
S",R’,Q’ vs. noktalarinda keserler

e S'B c¢izgisi spiral kanadinin i¢ kenarinin et kalinligin1 verir.

e R'B,Q'B,P'B...,RB,QB.,PB..vs helislerinin i¢ kenar et kalinliklarmi verir
[3].

Konik haddelerin arasindan spiralin donme hareketi yaparak ayrilist sekil
3.10 ve 3.11 deki cizimlerde ¢ok net goriilemese de, Sekil 3.14 deki diyagram ve

sekillerden ve de yapilan agiklamalardan rahatlikla anlagilabilmektedir.

Dikdortgen kesite sahip metal serit, bu haddelerin arasindan gegerken, i¢
kenarlarindan dis kenarlarina dogru genisleyerek istenilen gergek kesitine kavusarak
haddelerden ayrilir.

Bu esnada serit lizerinde karsilikli kenarlar arasindaki her noktanin besleme hizlari

esittir [3].

L

il i

Sekil 3.15 Makinenin iistten goriiniisii [3]

G kilavuzu metal serit haddeler arasindan ¢iktig1 sirada seridin bir kenarinin
alt veya tiist kismina dogru konumlandirilmistir. G' kilavuzu da ayni durumda seridin

diger tarafinda alt ayda iist kenara dogru konumlandirilmistir.
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Bu iki kilavuz metal seridi istenen spiral formuna kavusmasi i¢in

yonlendirme yapacak sekilde ayarlanir.

Bazi durumlarda bu kilavuzlar sokiilebilir ancak bu vida kilavuzlar genellikle

iiniform bir hatve ve spiral formu i¢in gerekli ve 6nemlidir [3].

Bu c¢alismalardan elde edecegimiz sonuglara g6z atacak olursak; ortaya ¢ikan
en 6nemli tasarim parametrelerini
e Konik haddelerin aralarindaki boslugun, elde etmek istedigimiz spiral

kesiti ile ayn1 sekilde olmasi,

N

\
Sekil 3.16 Konik haddeler aras1 ¢alisma bolgesi [3]

e Konik haddelerin deformasyona ugramayacak rijitlikte bir malzemeden
iiretilmis olmasi,

e (Calisma pargasmin (metalin haddeler arasindan gectigi durumda) en dar
noktasinda haddelerin ¢evrelerinin oranlar1 ile en genis noktasindaki
cevreleri oranlari birbirlerine esit olmali. Diger bir deyisle hadde
koniklerinin en dar yerleri ile en genis yerleri ayn1 diizlemde olmalidir.

e Haddelerin aralarinda bulunan ge¢idin-yani haddelerin birbirleri ile olan
konumlarinin- elde etmek istedigimiz spiralin i¢,dis ¢ap1 ve de hatvesine
bagli olarak sekil 3.14 teki diyagramdan determine edilecek olan kesit ile
ayni forma sahip olmasi en 6nemli kosullarin basinda gelir.

e Son olarak da Konik haddelerin birbirinin ayni olmasi ve liniform hizda
tahrik ediliyor olmalar1 bu makinelerin tasarlanmasindaki en 6nemli

kriterler oldugu saptanmustur.
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4 YONTEM

4.1 Sonlu Elemanlar Yontemi

Miihendislik hesaplamalarinda amaglanan asil 6l¢iit minimum hata pay1 ile
tasarim1 gerceklestirebilmektir. Daha Onceleri- bilgisayarin bu hesaplamalarda
kullanilmasindan once-karmasik sistemlerin ¢oziimleri ya yapilamiyordu yada hata
oranlar1 oldukea yliksek degerlerde oldugu i¢in, bir prototip imal edilmek suretiyle
deneysel olarak sonuca ulasilmaya caligiliyordu. Bu da tasarim asamasinda ciddi

maliyetler getirmekteydi.

1950’11 yillardan itibaren bilgisayar kullanimmin baslamasi ile hesaplama
gerektiren arastirmalarin ana hedefi sayisal hesaplamalarda yaklagim yontemlerinin
gelistirilmesi olmustur. Bu ¢alismalar 6ncelikle daha dogru ve verimli sayisal ¢6ziim

yontemleri gelistirme dogrultusunda idi [11].

En eski ve yaygm sayisal hesap yontemlerinden birisi sonlu farklar
yontemidir. Sonlu farklar yonteminde ele alinan sistem bdolgesi kiiciik kafes
bolgelere ayrilmakla beraber, sistemin ele alinan boélgede davramigimni yeterli
dogrulukta tespit edebilmek icin cok sayida bilinmeyenin hesaplanmasina gerek
duyar. Sonlu farklar yonteminde sistem sinirlarinda verilen sinir sartlarina uyulmaya
dikkat edilmekle beraber sistemin i¢ kisimlarinda ve i¢ kisimlarindaki bolgeler arasi

gecislerde hata sonlu elemanlara gore daha fazla olabilmektedir [11].

Sonlu Elemanlar Yontemi (SEY) diger bir yaklasim yontemi olup, bu
yontemde ilgilenilen bdlge sonlu farklardaki gibi kiiciik bolgelere ayrilir. Sonlu
farklardan  ayrilan yonii  ise, ¢Oziimii istenen fonksiyonun, bilinen
polinomlar(deneme  fonksiyonlarr) ve hesaplanacak katsayillar cinsinden
tanimlanmas1 ve yaklasim nedeniyle ortaya ¢ikan hatanm bu kiigiik bdlge icerisinde

minimize edilmesidir [11].
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Dolayisiyla sadece smirlarda degil ele alinan bdlgenin tamaminda hata minimize

edilmis olur.

Bilim diinyasindaki genel kan1 Sonlu elemanlar yontemi fikrinin ilk olarak
Courant’in 1943°’deki makalesi ile basladigidir. Makalesinde Courant, deneme
fonksiyonlarmin tiiretilmesinde licgen elemanlar kullanmig ve bunu varyasyonel
yontem cergevesinde slitun gerilim problemlerinin ¢oziimiine uygulamistir. Ele
alman bolgenin daha kiigiik alt bolgelere ayristirilarak bu kiiciik bolgelerde deneme
fonksiyonlar1 veya diger bir deyisle “sekil fonksiyonlar’” ‘nin kullanimi ilk olarak
yap1 mekanigi calismalarinda gozlenmistir. Bu ilk ¢alismalarm ardindan SEY hizli
bir bicimde diger miihendislik alanlarmin bilgisayarl hesaplarinda kullanilmaya ve

gelistirilmeye baslanmistir [11].

SEY’in sonlu farklara nazaran iistiin yanlarindan biri karmasik geometrileri
ve her ¢esit smnir sartlarni ele almadaki istiinliigli sayilabilir. Yiiksek dereceli
polinomlarm, hesaplanmas: istenen fonksiyonu temsil etmede kullanilmasi, verilen
bir kafes biiyiikliigii icin sonlu fark yOntemine nazaran daha dogru hesabin
yapilabilmesine 1imkan saglar ve ayrica daha biiylik kafes hiicrelerinin
kullanilabilmesi miimkiin kilinarak daha az bilinmeyenli denklem takimlarmin

¢Ozlimiine olanak saglar.

SEY’in sorunlu yani ise olusturulan matrislerin tekillige yakin olabilmeleri
ve bu sebeple matris terslerinin kolayca ve/veya yeterli dogrulukta
hesaplanmasindaki giicliiktiir. Ayrica matrisler dagmik(sparse) matrislerdir. Yani
matrisin boyutuna oranla ¢cok az sayida matris elemanlar1 sifirdan farkli biiyiikliige
sahiptirler ve bilgisayar hafizasinda bosuna yer kaplayacak sifir degerli matris

elemanlar1 sorun yaratir. Bu sorunlarin her biri i¢in sayisal yontemler gelistirilmistir

[11].

4.1.1 Varyasyonel Yontem

Bir¢ok diferansiyel denklemde istenilen ¢6zlim, V gercel uzayinda

belirtilmis bir F' fonksiyonelini minimize etme 06zelligine sahiptir. Cozimi

34



saglayan fonksiyon, o fonksiyonu duragan yapmaktadir. Dolayisiyla sinir deger
probleminin ¢dziimii, V uzayinda F fonksiyonu bilmekle ayni anlama gelmektedir.
Bu yiizden problem, o sinir deger problemin varyasyonel formiilasyonu olarak

adlandirilir.

Bu metodun avantajlar1 iki ve li¢ boyutlu sistemlere uygulanabilmesinin
yaninda dezavantaji belirli problemlerde varyasyonel fonksiyonun bulunmasidir ki

zamana bagli problemlerin varyasyonel formu yoktur [11].

Varyasyonel yontemde, diferansiyel denklemin fonksiyonelini olusturmada
zaman zaman sikintilar yagsanmaktadir. Ritz tarafindan gelistirilen yontemle smir
deger problemine yaklasik sonuclar bulabilmek i¢in ayriklastrma cogunlukla
gerekmektedir. Ritz yontemiyle bu ihtiyact V uzaymna ait N boyutlu bir Vy alt

uzay1 segerek yerine getirmektedir. Vy alt uzayinda uyk(r) fonksiyonu, birbirinden
lineer bagimsiz N adet sekil fonksiyonlar1 takimu ile belirtilir, Dolayisiyla,

. Y — T"
Ui (1) = 2iz

¥ e S,(7) 4. 1)

olacaktir. Denklemdeki ¢’ ler bilinmeyen Ritz katsayilaridir. ., (7), ul(r)
fonksiyonuna getirilen yaklagimi gosterirken S,(r)’ ler ise sekil fonksiyonlarmi

gostermektedir. Bu metodun tanimlanabilmesi i¢in asagida belirtilmis olan tanimlara
ithtiya¢ duyulmakta olup Scaler carpim igin;
(g. f) = [ g®i(r)dv 4. 2)

Oklit L, normu i¢in
lu(®)l = (u(r), u(@)? : 4.3)

Ve bilineer form olan A igin,

A(u, u) = [{D@[Tu@®)] +B(T) u’(D)}dv 4. 4)
tanimlarmi kullanacagiz. Biliyoruz ki u(r) asagida belirtilen fonksiyoneli

minimize etmektedir.

Flu(r)]=A(u u)—(q, u) 4.5)
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Burada (4. 1) yaklasimi ve (4. 4) bilineer olma durumu, (4. 5)’ de yerine

konuldugunda
Flu®]= A (¢ 8,0, Z%,¢ 80) - (au®. Zyc 8.0), (4.6)
=25, IXiac A(SS) - Zhc (Qyae S, (4.7)

ya da matris notasyonu kullanilmasi ile

Flu(7)]=C'KC-C'f (4. 8)

Burada,

T
C = [C] C2C3 ... CN],

-qlr,'ak' S‘L-
q_':ak' S:

F = R
q_':ai-;' S:‘\'

[A(Sy, S;)  A(S:, 8y)  A(Sy, 897
A(S,, S.)  A(S., S.)  A(Sy S.)

K= - ' ' , 4. 9

"'1(51 S'\) -".‘-(S: S\] -'!L{S'\' S-\'j

S; sekil fonksiyonlarin belirlenmesiyle, (4. 1) denklem takimindaki c;
katsayilar1 kolayca hesaplanir ve skaler carpim islemlerinden sonra, fonksiyonel,

katsayilarin indirgenmis fonksiyonu haline gelir. Bilinmeyen katsayilar ise F[u(7)]

‘nin ¢;’ lere gore,

L
E
Il
o
Il
=
]
=

(4. 10)

i
o
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tiirevlerinin alinmasi ile belirlenir. Sonug olarak,

KC-f=0 4. 11)

matris notasyonu ile gosterilen, cebirsel denklem takimi elde edilmis olur.

Bu islem dizileri sonucu olusturulan matris, K, dagik yapida simetrik bir
matristir.  Coziilmek istenen bdlge pratikte sonlu elmanlar adini alan alt bolgelere
ayrilirlar.  Her bir eleman i¢in denklem (4. 11) ayr1 ayr1 uygulanir ve olusturulan

eleman matrisleri biitlin sistemi temsil eden matrise bir kural dahilinde uygulanir

[11].

4.1.2 Agirhkh Kalanlar Yoéntemi

Bu yontem, lineer kendine ek problemlerin ¢6ziimiiniin yaninda kendine ek
olmayan problemlerde de ¢oziim saglayabilmektedir. L lineer bir diferansiyel
operatore deginirsek, bu yontemin kullanilabilmesi i¢in yaklasik ¢6ziim 6ngoriisii
yapilir,

Lu(7) = q(7) @ 12)

N, c S.(F) (4. 13)

Burada amag oOnerilen S, lerin birbirinden lineer bagimsiz olmasidir.  Sekil

fonksiyonlarin degisken bagimliliginda bir veya daha fazla degiskenin fonksiyonu
olabilirler. ¢, katsayilar1 ise, bilinmeyen katsayilar ya da daha fazla bagimsiz
degiskenin fonksiyonlar1 olabilirler. ~ Burada bir yakinsamadan bahsedildiginden
esitligin saglanmasi beklenmeyecek ve R kalani olarak isimlendirilen bir hata ortaya

cikacaktir.
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R=q..([T) -LY ¢ S(7) (4. 14)
VAR HES Mt B |

Bu ifadede q,., kaynak terimine de benzer yaklagimin uygulandigini

belirtir. Sekil fonksiyonlarmmin sayis1 arttikca kalan yok olmayacak ama
kiigiilecektir. Hatay1 yani kalani yok etmek i¢in kalanin, ele alinan bolgenin
iizerinden agirlastirilmis integralini sifira esitlemek gerekecektir. Burada ci,

belirsiz parametre olmayip fonksiyonsa,

[. W(F)R(r)dvV =0 4. 15)

ci fonksiyonlarm baghh oldugu degiskenler {izerinden diferansiyel denkleme
indirgenir. Boylece (4. 14) denkleminin (4.15) denklemine uygulanmasiyla (4. 16)
denklemi elde edilir.

(W, Lu)=(W, q..) (4. 16)

Ritz ve agirlastirilmig kalintilar yontemi, diferansiyel denklemde deneme
fonksiyonlarmin olmasindan dogan hatalar1 ¢oziim bdlgesi icerinde en aza
indirgemek i¢in kullanilmaktadir.  Varyasyonel yontem olan Ritz ydnteminde
se¢ilen deneme fonksiyonlar1 sadece gerekli sinir sartlar1 saglamak durumundayken
agirlastirilmis kalmtilar yontemi, dogal sinir sarti denilen bosluk sinir sartini da
saglamak zorundadir. Agirlastirilmis kalintilar yontemindeki bu sorun kendine ek

problemlere uygulanmasinda Gauss teoremi ile ¢oziilebilir [11].
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4.1.3 Eleman Tipleri ve Sekil Fonksiyonlar

Iki boyutlu bir bolge sonlu elemanlar yonteminin uygulanmas i¢in Sekil 4.
la, Sekil 4. 1b’ de goriildiigi gibi alt bolgelere ayrilr.  Bu alt bolgelere

“elemanlar” adi1 verilmektedir.

=

[a] [b]

Sekil 4.1 a) Hesaplamanin yapilacagi bolge b) Sonlu alt bolgelerle gdsterimi

Tetrahedra

Prizma

Piramit
Sekil 4.2 Sayisal agda kullanilan tetrahedra, prizma, piramit elemanlar. [11]
Bolge kiiclik elemanlara ayrilarak her eleman i¢in ¢6ziimii aranan
fonksiyona uygun bir yaklasim belirlenir. Yaklasim fonksiyonunun bi¢imi seg¢ilen

elemanin sekline ve ele alinan probleme baghdir. Probleme gore elemanlar arasi

sinirlarda stirekliligin kaginci dereceden tiireve kadar olmasi gerekliligi ortaya ¢ikar.
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Bu gereklilige uygun eleman “saglayan eleman” admi alirken pratikte siireklilik
sartin1 saglamayan elemanlarda kullanilmaktadir.

3’

-

uz( xz, vz)

uz( x3, ¥3)
u( x1, ¥1)

0 i

Sekil 4.3 Uggen sonlu eleman bdlgesi. [11]

Uggen bir sonlu eleman Sekil 4.2.” de gosterilmektedir. Incelenecek olan bolgenin
bir alt bolgenin belirlenmesi istenen fonksiyonuna u(x, y) dersek sekildeki eleman
bolge icerisinde yapilan yaklasim,
u(x, v) = ¢, + c,x + 3y 4. 17)
Fonksiyonun eleman iizerinde belirli diiglim noktalarda degerinin

belirlenmesini saglayacak hale getirildiginde,
u'(x, y) =X, u;s 5:1'[.*;_ v) (4. 18)

(4. 17). denkleminde u.”"” ler fonksiyonun iiggen koselerinde belirlenecek

katsayilar, sekil fonksiyonlar1 § ;'.'E' (x, v} lerdir. Kullanilan elemanda belirlenen

diiglim nokta sayist denklem (4.18).” de kullanilan m ile ifade edilir ve Sekil 4.2.”
deki elemanin diiglim sayis1 3’ tiir. Sistemi bir biitiin olarak ele alindiginda eleman
ve elemanlara uygun yaklasim fonksiyonlar1 tanimlanarak sistem igerisinde tanimli
fonksiyon u(x, y)’ ye yaklasim u"*'(x, v) fonksiyonlarmin tiim elemanlar igin
toplami olarak denklem (4. 19). ifade edilir. Kisacasi sistemi tanimlayan matris

denklemleri olusturulur.

ulx, ¥) & ZE_ u' (x, ¥) (4.19)
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Sonlu elemanlar kullamilan sekil fonksiyonlar1 ile tanimlanmaktadir.
Elemanin diigiim noktalar1 sayisi, yaklagimda kullanilacak sekil fonksiyonlarindaki
terimlerin sayisi ile belirlenir.  Diiglim noktalar1 “i¢” ve “dis” diglim noktalar1
olarak ayrilirken dis noktalar elemani komsu elemanlara baglarken, i¢ diiglim
noktalar1 komsu elemanlarca ortak kullanilmayip elemanin kendi tanimlandigi
sinirlar dahilinde kullanilir. Diigiim noktalarinda hesap edilecek bilinmeyen
fonksiyon sayisi1 olarak adlandirilan serbestlik derecesi terimi eleman basina bir

olmaktadir. Diiglim noktalarinda fonksiyonun kendisi ile birinci ve ikinci tiirevleri

de hesaplanirsa elemanin diigiim basina serbestlik derecesi ti¢ olur.

Burada diigiim noktalarinin yerlestirilmesi esnasinda dikkat edilmesi
gerekenlerin  basinda, sinir yiizeylerde malzeme o6zelligi ani degistiginden
matematiksel olarak smir ylizeyler tekil noktalar olusturdugu icin sistem igerisinde
degisik malzemelerden olusan kisimlar varsa,  bu kisimlarin sinirlarma yakin
yerlerde diiglimlerin daha sik araliklarla yerlestirilmesi gerekmektedir. Ayni1
zamanda sayisal degerinin bulunmasi istenen fonksiyonun bulundugu yerlere
diglimlerin yerlestirilmesi gerekmektedir. Sistemin ¢oziimlenmesinde ne kadar sik
diiglim noktasi atanirsa sonuglarin kesinligine o kadar yaklasilmis olmakla beraber

bilinmeyen sayisinin artmasi da daha c¢ok bilgisayar hafizasma gereksinim olacaktir

[11].
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5 CALISMA BOLGESININ SONLU ELAMANLAR ANALIZI

Bu bolimde Franc C. CALDWELL’in tasarimi 6rnek alinip, bilgisayar
ortaminda ¢alisma bdlgesi modellenerek, sonlu elemanlar yontemini temel alan bir

metal sekillendirme programinda bu deformasyonun analizi yapilacaktir.

Bu tiir Sonlu Elemanlar Analizlerinde izlenen temel yol su sekildedir;

1. Sorun Ortaya Konur ve Coziim igin gerekli parametreler belirlentir,
Fiziksel Model olusturulur (CAD),

Malzeme ve Analiz tipine gére Eleman tip1 belirlenir(Element Type)
Sonlu Elemanlar Ag1 (mesh) olusturulur,

Fiziksel Modelden Yola ¢ikilarak Matematiksel Model olusturulur,
Simir Sartlar1 Tanimlanir (BCC),

Analiz iglemi yapilir(solve),

® N kWD

Analiz sonuglar1 degerlendirilir (post process).

5.1 Tasarim Parametrelerinin Tayini

Bu calismada tasarimi yaparken, elimizde Caldwell’in yaptigi tasarima ait
herhangi bir sayisal veri olmadig1 i¢in ¢izimlerden Olgeklendirme yaparak tayin

ettigimiz degerler kullanildi.
Tasarimda en 6nemli noktanin “calisma bolgesindeki gecit” yani (roll pass)

oldugunu belirten Caldwell, bunun yaninda konik haddelerin ayni hizda tahrik

edilmelerinin de dikkat edilecek ikinci bir nokta oldugunu vurgulamastir.
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5.2 Fiziksel Modelin Bilgisayar Ortaminda Olusturulmasi ve Analizi

Bu parametrelere gore ¢alisma bolgesinin tasarimi sonlu elemanlar analiz

programinda asagidaki adimlar izlenerek gergeklestirilmistir:
Oncelikle programm ana meniisiinde ekranm sag iist kisminda goriilen Pre
Processor kismindan analiz tipimize uygun olan sekillendirme Modiiliinii segmemiz

gerekmektedir.

Bu calismada programin “Shape Rolling” modiilii kullanilmistir.

Fle Simulation Tool View Option Help

Hlﬁ‘ #3[C\DEFORM30'\PROBLEM ~E 3o Qm. W Q3 @m\? ”
Explore | Databass | Recent | Problem ID analiz Pre Processor 02
Diectory. [ analz.dimo Summary, Freview Message Y ) Log Temo DEFORM-30 Pre
- g PROBLEM analiz. DB Machining [Cutting]
[hanalzMST Foming

(5, DEF_ANIM
() Operations

Step 2410 Hea Tresimert
Inverse Heat

Preform Wizard

Simulator ¥

[ AMG2D.RES
[ ansiiz.DEF_ARM_CTL_LOG
[& analiz htm

Process Monitor
Simulation Graphics

LoG

ar MSG
janaliz. PNG Batch Queue
& ::IG M:(; Addto Queue
g_su
[} DEF_AMG3.0UT Flun Aemotely

[ DEF_BRD3.OUT

[ DEF_GEOPRIM.INI
[ DEF_MAIL.INI

[ DEF_FRE3.OUT

[) DEF_FUNCH_CS.GEO
[) DEF_REM3.0UT

[ DEF_ROLL3_CS.MSH

Remote Process Monitor

Moritor Floating License

Post Processor v

[ DEF_ROLL SIDE R CS.GED DEFORM-30 Post
[ DEF_RSEDAT Merosiuctire
1 DEFARM.PPID B

Ready ’?’EWRMGD - Main
Sekil 5.1 Ana Menii

Ana meniiden Shape Rolling modiilii agilip gerekli bilgiler bu bolimden

acilacak mentilerde girilecektir.
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DEFORM-3D Ve
[E] Fle Viewpott Display Model View Options Help NEES
|3 i® 8660 6=+ AR0CESSS [Ebb bbb =R 0

Project View
E1SHAPE_ROLL SHAPE_ROLL
[=-m ZZ [R]Shape-Roling (1) Step -1 [1 ™~ 206]
¢ Roling Type
- Themnal calculations

FaObjects
E+[5]Rol pass design
= g Workpiece:
i () Geometry-2D crossssction Ertity 5

i -EBMesh Elem. 22140, Nodes

I I Material msw-men.ooLDnnrgac;

‘ 3

ok Add operation &b

W Delete operation

Operation Name

Name [ Shape-Feling (1)
No. 1

Graphic A Summary A Message A Lo
B

= System : Data input mode

Close opr < Prev opr Next >

[0 | omec | [] | DEFORM3D - Preorocsssor

11:24
16062010

TR oo % @ ds

Sekil 5.2 Shape Rolling Meniisii

Burada Rolling Type bdoliimiinde, analiz tipi olarak Steady State ve
Lagrangian(incremental) Rolling secenekleri arasindan Lagrangian Rolling segilir.
Bunun nedeni analiz tipinin zamana bagli degiskenler igeren bir analiz tipi
olmasidir.

splay Model View Options Help _18] %

3B @ea6 5=+ ARCBERS[E = bl = k= =@ B

Project View | B
anaiz analiz

- EZ [RlShape-Roling (1) Step -1 [1 ~ 2435]
i ¢ Roling Type

i~ Themal calculations

i o Objects

- [ Roll pass design
i e Workpiece
: (O Geometry-2D crosssection Ertity §
- EB Mesh Elem. 33600, Nodes 425
| -~ I Materia msrmﬁn_ooLDnoF%nc) -
‘ 5

ok Add operation e hH&

W Delet operation

" Steady state ALE roling

& Lagrangian (ncremertal) roling

Graphic A Summary A Message Alog /

= System : Data input mode

Close opr < Back Nexd >

‘0| | Omsec | i |DEFORM73DV Pre-processor

Sekil 5.3 Rolling Type
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Bunda sonraki adimda ( Thermal Calculations ) 1sil hesaplamalarin nasil
yapilacag ile ilgili veriler girilir. Yaptigimiz ¢alisma 1s1l islem igermeyen, soguk
sekillendirme oldugu i¢in bu kisimda “Constant Temperature” yani sabit sicaklik

secenegi secilir.

[ Fle Viewport Display Model View Options Help

|88 @md|FH o906 (5|=([ks AR CBEBDE bk bk b= =[O 0

Project View | a
fSanaliz analiz

- E2 [RIShape-Roling (1) Step -1 [1~2435]

i & Roling Type

% Themal caloulations

i o Objects

-85 Rol pass desion

i 2@ Workpiece

+ () Geometry-2D crosssection Ertty 5

i @B Mesh Elem. 33600, Nodes 429

L [ Material AISI-1060.COLD[70F(20C)

il
B Dokt operation e Add operation I
(- Calculate temperaturs in workpisce and rols
{non - isothermal }
Calculate temperature in workpiec anly
{non - iscthermal )
{* Constant temperature (isothermal )
L
Graphic A Summar Message A Loc
~Gystem : Data nput mode
Close opr <Back Next >

|0| ‘ Omsec ‘ ] ‘DEFOHM-SD - Preprocessor

Sekil 5.4 Thermal conditions

“Objects” kisminda ¢alisma bolgesinde bulunan konik haddeler ve c¢aligma
pargasinin tam,yarim yada c¢eyrek simetrik segeneklerinden hangisi ile
modelleneceginin  secildigi kisimdir. Burada tasarimm simetri sartlarindan
faydalanilarak 4’te 1 oraninda simetrik olarak tasarlanmistir. Ciinkii ¢alismada

sadece 4’te 1’lik boliim analizimiz i¢in yeterli olacaktir.
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[E] Fle Viewpor Display Model View Options Help _
CIE T IHEE I EEEIE I RN e ey X |
Project View I &l
) anaiz analiz
£-mb EZ [R]Shape-Roling (1) Step -1 11 - 2435

i ¢ Roling Type
- &% Themal caleulations
& Objects
2+[87 Roll pass design
=1 g Workpiece

(O Geometry-2D crosssection Entity 5

D Mesh Bem. 33600, Nodes 429
I Waterial AISI-1060.COLD[TOF(20C) ¥
3

o Add operation &N &

W Delet= operation

Model Typ:
’Vr e £ Haf symmetry (% Quarter symmetry
i ¥ Main oll
2 Toproll
3. Bottom roll [V Side olls
4. Pusher I Toble

Graphic _A Summa Message A Lo

B

.,
LA

m : Data input mode

Close opr < Back Neod >

|0\ | Omsec | i | DEFORM-3D - Pre-processor

Sekil 5.5 Objects

Roll Pass Design (haddeler arasindaki gegit) kisminda da haddeler ve

calisma parcasmin boyutlar1 girilip tasarim olusturulur.

File Viewport Display Model View Options Help -|8] x|

1wl ipYeeoe B[+ AR CERE[H bkl = =[S W

T SHAPE_ROLL SHAPE_ROLL

- ZZ [RIShape-Roling {1} Step-1F1~2)

& Roling Type

- Themmal calculations

SoObjects

=+{8Z] Roll pass design

= @ Workpiecs

() Geometry-2D crosssection Entity 5

B Wesh Elem. 18576, Nodes 240

I Viaterial AISH1060.COLD[70F(20C);

3I/BCC setup

-1 Top Roll

#+(0) Geometry-2D crosssection Entity 5

b1 Rt 91 Db 11RIN Dnicin R

sz, VR UH 7 UV Design parameters —— Eaz I
s [ |Z3D
B
Round Flat —
. A [
4 X
S /*Q‘L rfo
Box 1 X A a—
[ Kecks
W
Box 2
aphic A Summary A Message A Lo <= UH/WV
) RolGapH 2
T POSTONING - FTEage Wa e
= object has been rotated 0.1 degrees around the axis{-1, 0, 0. 0 Rol Radius R [160
it posttioning. Please wait g
= object has been moved 3 along diection (0. 0. 1), Librar
ject(s) has been repostioned Borble Oval 2l
2se check existing boundary canditions, Load
esizing 898« 503
esizing 898« 502 = |

Sekil 5.6 Main Roll
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¥3 Roll Pass Design L

o s —_—
- [ — - IZDD—
Round Flat t Create
— A IZﬂ
L/ | I
S "W r ID
Bex 1 X i |53—
e Kocks
Box 2 |
k= UH /Uy
Roll Gap H I
Qval 2
Roll Radius R I
— 80
S
uble Oval Library
Load
Save |
Kl [v]

Sekil 5.7 Main Roll’un (ana haddenin) boyutlar1

Ana hadde boyutlar1 Sekil 5.7 de goriildiigii gibi;
B: Hadde genisligi = 200mm

A: Hadde alt genisligi = 20mm

r: Yuvarlatma yarigcapi = 0

0 : Hadde egim agis1 = 53°

H: biiyiik haddeler aras1 mesafe = 20mm

R: Hadde yarigap1 = 80mm olarak girilir.

Ardindan Side Roll’un (yanal haddenin) boyutlar1 ayni sekilde girilir.
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[2 File Viewport Display Model View Options Help =18 x|
HeudE| D @600 5=k +ARCSGB([E kb b+ b b= =W @ @

EISHAPE_ROLL SHAPE_ROLL
5w 2 [RIShape-Roling (1) Step 1H1~2
£~y Roling Type

£+ Themal calculations

1 @4 Objects

£ [§= Roll pass design

i - @ Workpiece

i (O Gsometry-2D crossssction -
B Mesh Elem. 18576, Nodes 2405
I Meteral AIS-1060.00LDI7OF0C)

i 3HBCC setup :

{2 TopRol

~Design Perameters

w [1g0
Create:

7 [160 [ &=

8

a [a

nfs

2[5

L a—
GapV
ManRolGapH [0
Library
Load
save |

BWW&
Sekil 5.8 Side Roll(Yanal Hadde)

{: — Diesign Parameters

Side Roll

Roll
G:'p(H}{'I

Main Roll A IZD
Side to Main Roll |3|—
GapV
Main Roll Gap H IZD

Sekil 5.9 Side Roll(yanal hadde) boyutlar1

Yanal hadde boyutlar1 Sekil 5.9 da goriildiigii gibi;
W: Hadde genisligi = 140mm

R: Hadde yarigap1 = 100mm

a: Hadde alt genisligi = 10mm

rl: Yuvarlatma yarigap1 =0
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0 : Hadde egim agis1 = 54°
H: biiyiik haddeler aras1 mesafe = 20mm

V: Ana hadde ile yanal hadde aras1 mesafe = 3mm

Hadde boyutlarinin girilmesinin ardindan bir sonraki meniiden ¢alisma

par¢amizin uzunluk ve sicaklik degerleri girilir.

[ Fle Viewpot Display Model View Options Help

B ewd|imd 0000 (5= + ARCESDS[F ek b= =[N 0

fznaliz analiz
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(g} Roling Type
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- B Roll pass design
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B Mesh Elem. 33600. Nodes 4

: I Vatenal AIS1-1060.COLD[70F20C) ¥
4] i
W Delete operation o Add operation & &

Name [Workpiece

Temperature [20 B

=S

’Vr Gy [ — m

4 Graphic A Summary A Message A log

-,

B

~System . Deta input mode
Dynamic retating

Close opr < Back Next >
‘0| ‘ Omsec ‘ 1] | DEFORM-30 - Preprocessor

Sekil 5.10 Workpiece (¢alisma pargasi) boyutlar

Parca uzunlugunun asir1 uzun belirlenmesinin; sonlu eleman aginin
olusturulmasi, olusacak sonlu eleman sayisi ve dolayisiyla da analiz siiresi gibi
unsurlart olumsuz etkileyecegi i¢in uzunlugu 500 mm, sa¢ kalinligr 3mm olarak
belirlendi. Sicaklik degeri ise-analizde 1s1 transferi hesaba katilmayacagindan

dolayi- programin default degeri olan 20°C seg¢ildi.

Bu adimin ardindan g¢alisma pargasinin sonlu elemanlar agi (mesh) ile

kaplanmasi islemi gelmektedir.
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[€ Fle Viewpot Display Model View Options Help =8 x

FEEER R EEEEIE I R e e S 1|

Project View [ -
landiz analiz
£ £ [RIShape-Roling (1) Step -1 [1~2438]
¢ Roling Type
% Themal calculations
&5 0bjects
=87 Roll pass design
= i) Workpiece
(D) Geometry-2D crosssection Entity 5

AISI-1060,COLD[70F20C) ~
B

B Delete operation wp Add operation o8&
#20 elements 336 #3Delements 33600

~Cross section mesh
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7 Generate 2Dmesh ¥ Show 2D geo andmesh  Advanced

)\ 3D meshing paramels
" e i Number of layers| 100 El Size ratio[1.0

Graphic A Summary A Message A Lo iUHﬁamth\dmessaﬂayeﬁ
Finer mesh from [0.330000 _ to [0.670000
e .
B Generate 3D mesh ¥ Show 30 mesh

“System , Dala nput mode
Dynamic rotating

Preparing for display

Done

Close opr < Back Next >

Done ‘0‘ ‘ i | 0 |DEFORM-3D-P|e-pmcassnr

Sekil 5.11 Calisma parcasinin sonlu eleman agi (Mesh) ile oriilmesi

Burada belirttigimiz son analizden Once yapmis oldugumuz 60’a yakin sayida
analizin sonucunda goriilmiistiir ki; gerek istenilen formda bir sekil elde edebilmek,
gerek parcalar arasinda diizgiin kontak noktalar1 olusturabilecek bir ag yapisi
olusturabilmek, gerekse analizin siiresini optimum bir degere ¢ekebilmek i¢in en

uygun meshin yaklasik 300 eleman ve 100 katmandan olugmas1 gerekmektedir.

“Number of elements” kismina 300, “Number of layers” kismina ise 100
degeri girildi. Boylelikle 300 eleman ve 100 katmandan olusan bir sonlu eleman agi
sa¢ parga i¢in belirlenmis oldu. Eleman tipi konusunda bir degisiklik ya da se¢im
yapilmadi. Ciinkii kullanmis oldugumuz program, sa¢ ve metal sekillendirme
islemleri igin gelistirilmis bir analiz programi oldugu i¢in, kendi sececegi elemanlar

en diizgiin elemanlar olacaktir.

Bu degerlerin girilip meshin olusturulmasmin ardindan Sekil 5.12 de sonlu

elemanlar agmin diizgiin olup olmadigi kontrol edilmistir. Burada da goriildigi gibi
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program en uygun ve temiz mesh yapisi i¢in gerekli eleman tipini kendisi

ayarlamistir.

[E Fle Viewport Display Model View Options Help -8

28 wd ie® 0000 5= [+ ARSSES||H b b b b= WO T
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- Workpiece
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Generate 30 mesh [+ Show 3D mesh

Graphic A Summary A Message A Lo
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System : Data input mode:
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Close opr < Back Next >

‘0‘ ‘ Omsec | ] |DEFDHM-3D - Pre-processor

“

Sekil 5.12 Calisma parcasinin sonlu eleman ag1 kontrolii

Parcalar ve mesh ile ilgili istatistiki degerler ise Sekil 5.13’te verilmistir.

Current Step Information

+ Operation Mo 1 : Shape-Rolling (1)
* Mesh Mo : 1
* Step Mo : 10

= Number of object{s) : &

* Object 1 : Worpiece

* Type : Plastic
Mesh : Bements 33600 , Modes : 42525
Material : AISI-1060,COLD[FOF20C)]

* Dbject 2 : Top Roll
* Type : Rigid
Primary die
Geometry : Polygons 2600 |, Points : 1302

* Object 4 : Pusher
* Type : Rigid
Geometry : Polygong 60 , Points ; 32

* Object 5 : Side Roll{Right)
* Type : Rigid
Geometry : Polygons 2800 |, Poirts : 1400

Sekil 5.13 Calisma parcasinin par¢a ve sonlu eleman ag1 bilgileri
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Burada da goriilecegi gibi sonlu elemanlar agimiz toplam 33600 eleman ve

42925 node (diigiim noktas1) ‘ndan olugsmustur.

Mesh isleminin kontroliiniin yapilmasinin ardindan analizi yapilacak olan

par¢anin malzeme bilgisi sisteme tanitilir.

Bunun i¢in bir sonraki meniiden Material bolimiinden programin
veritabaninda bulunan malzemelerden AISI 1060 COLD[70°F(20°C)] kodlu c¢elik
malzeme secilir. Bu malzemenin se¢ilme nedeni 20°C oda sicakliginda soguk
deformasyona uygun ve helezon imalatinda St-37 ile birlikte kullanim alanina sahip

bir ¢elik olusudur.

Calisma parcasinin disinda kalan haddeler ve itici parcayi rijit kabul edip
onlarda bir deformasyonun olmayacagi kabulii ile hareket ettigimiz i¢in onlara bir

malzeme tayin etmemiz gerekmemistir.
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Close opr < Back Next >
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Sekil 5.14 Calisma parcasinin malzeme bilgisinin girilmesi
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Bu islemin tamamlanmasinin ardindan analiz ortammin sinir sartlarini
programa tanitma islemi gelir. Bunu yaparken analizi yapilacak olan malzemenin
simetri sartlari, hareket yonii ve hizi, varsa termal sartlar1 gibi baslangi¢ kosullarinin

programin ilgili meniistinden sisteme girilmesi gerekmektedir.
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Sekil 5.15 Sinir sartlarinin girilmesi

Burada sa¢ metal parcamizin modellenmesinde bir simetri olmadig1 i¢in bu
kisimla ilgili bir degisiklik yapilmasima gerek yoktur. Hiz degeri olarak X ekseninin
pozitif yoniinde 2 [mm/sn] hiz degeri tanimlanir. Is1 transferi olmadigi kabuliinii

yaptigimiz i¢in sicaklik sartlarinda da bir degisiklik yapilmaz.
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Simir sartlarinin girilmesinin ardindan konik haddelerin ve itici elemanin 3D

modellerinin olusturulmasina gegilir.

[E File Viewpot Display Model View Options Help _18] %
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“

Sekil 5.16 Konik haddelerin 3D modelleri ve sonlu elemanlar ag1

Bu boliimde daha once boyutlarini tanimladigimiz konik haddelerimizden
Top Roll’un (ana haddenin) ii¢ boyutlu modelinin ve sonlu elemanlar aginin
olusturulmasi iglemi gerceklestirilir. Analiz siiresinin kisa tutulmasi i¢in ve de bu
haddelerde deformasyon olusmayacagi icin haddelerdeki eleman sayisini sag
metaldekilerden daha diisiik tutmak daha mantikli olacaktir. Eleman sayisini sekil

5.16’da da goriildiigii gibi 100 sectik.
Bir sonraki adimda; hadde sisteminin modellenmesi esnasinda quarter

symmetry (¢eyrek simetri) segenegi secildigi i¢in simetrik olan ylizeylerin programa

tanitilmasi gerceklestirilir.
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Sekil 5.17 Top Roll(ana hadde)’un simetri sart1

Sekil 5.16.da da goriildiigli lizere haddenin arka yilizeyi simetri sarti
tanimlanirken isaretlenir ve bir sonraki adima gegilir. Burada ana haddenin donme

hiz1 belirlenir.
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Sekil 5.18 Top Roll(ana hadde)’un donme hizi

2
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Ana haddenin hareketi donme olarak belirlenir ve hiz1 da 2 [dev/dk] segilir.
Ardindan Side Rollun (yanal haddenin) 3D geometrisi ve sonlu elemanlar agi
olusturulur. Ana hadde i¢in yapilan islemler ve degerlerin aynilar1 yanal hadde igin

de gecerlidir.
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Sekil 5.19 Side Roll’un (yanal hadde) 3D modeli ve mesh yapist
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Sekil 5.20 Side Roll’un (yanal hadde) simetri sart1

2
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Sekil 5.21 Side Roll’un (yanal hadde) donme hiz1

Yanal haddenin dénme hiz1 da ana hadde ile ayn1 ,yani 2 [dev/dk] olarak belirlenir.

Tiim bu tasarim igslemlerinin ardindan ¢aligma bolgemizin nihai pozisyonunu
vermek i¢in “object positioning”(nesne konumlandirma) islemi yapilir. Burada
haddelerin birbirlerine gére konumlari, sa¢ metalin bu haddeler arasindaki konumu,

itici elemanin sa¢ metal ile temasinin saglanmasi gibi iglemler yapilir.
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Sekil 5.22 Nesnelerin konumlandirilmasi
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Sekil 5.23 Nesnelerin nihai konumlar1 ve ¢alisma bolgesinin karsidan goriiniisii

Konumlandirma igleminin tamamlanmasinin ardindan analiz i¢in gerekli

olan kontak sartlarini belirler ve programa tanitiriz.
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Sekil 5.24 Nesnelerin arasindaki kontak sartlarinin tanimlanmasi
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Bu adimda pargalar arasindaki siirtiinme katsayilari, birincillik ikincillik
iligkisi, 1s1 transferi katsayilar1 gibi temas sartlar1 tanimlanir.
Bu analizde belirledigimiz degerler;

e Siirtlinme katsayisi: programin soguk c¢ekme islemi i¢in verdigi deger
olan 0,12 degeri secildi. Bu deger tiim parcalar arasindaki siirtiinme igin
ortak deger olarak belirlendi. Asil 6nemli olan konik elemanlar ile sag
metal arasindaki siirtinme degeri oldugu i¢in itici eleman ile sag
arasindaki deger de 0,12 kabul edildi.

e Master (birincil) eleman olarak ana hadde,

e Slave (ikincil) eleman olarak ise sa¢ metal segildi.

Son olarak da “Step Controls” kisminda analizin ka¢ adimda ¢ozdiiriilecegi,
her bir adim arasinda ne kadar siirenin gegmesi gerektigi gibi degerler girilerek

analiz baslatilir.
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Sekil 5.25 Step controls meniisii
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Step controls and Stopping criteria

-Step controls
Number of steps |5I}DD jl
Step increment: |1|} il

{* Time per step |D.‘| 18046

D.001
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Sekil 5.26 Basamak kontrol verilerinin girilmesi

Bu islemin de tamamlanmasi ile analiz baglatilmaya hazir hale gelmis olur.
Cozdirme isleminin bitmesi ile birlikte sa¢ metalin alacagi sekil kontrol edilecektir.
5.3 Analiz Sonug¢larinin Elde Edilmesi ve Degerlendirilmesi

(Cozliim isleminin bitmesinin ardindan programim “Ppost Process” modiili

acilarak analiz sonucunda malzemenin almis oldugu sekli,olusan deformasyonu,

cesitli grafikleri ve mesh yapisindaki degisimi gibi verilere ulasilabilir.
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Sekil 5.27 Post process meniisi

Burada da goriildiigii gibi haddeler arasindan gecen sa¢ 6ngoriildiigii gibi bir
kivrim  gostererek haddelerin  arasindaki gecitten gegmistir. Programin bu
modiilinde kilavuz modelleme sansimiz olmadigindan dolay1r sa¢ metale tam
anlamiyla spiral formu kazandirilamamistir. Ancak goriildigi lizere; sa¢ metalin,
koniklerin biiyiikk ¢apli olan yiizeyleri ile temas halindeki kenarmin; koniklerin
kiigiik capli kisimlar1 ile temas halinde olan kenara oranla daha fazla uzamaya
zorlanmas1 sonucunda sa¢ metal bizim istedigimiz forma yakin bir form

kazanmustir.
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Sekil 5.28 Sa¢ metalin konikler arasindan gecerken alinan kesit goriiniisii
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Sekil 5.29 Sa¢ metalin konikler arasindan gecerken mesh yapist
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Sekil 5.29 ‘de sag¢ metalin; koniklerin arasindan gecerken heniiz konikler
tarafindan deformasyona zorlanmadan onceki kesiti ve sonlu elemanlar ag yapisi

goriilmektedir.

|&] Fle Viewport Display Model Step Tooks Window View Options Help _|&) >
o6& md[0¢ 0% 8080 [5= k¢ ARCEDD[HE b b b kv b= =[[W @ ]
1| % [TFold] Step 1630 i aanr p @ +T[Furpn@iipss
I [—y
=gl Shape-Raling (1) Step 1630
Step 1690 ) [v] Workpiece: [ AISI-1060.COLD[70...
@8 [v] Mesh - Bem 2156
$ 75 [ Folding - Poly 57, Point 72
-3 v] Siice - Planes 1
£ ] [PDie] Top Rl
i+ (0 [v] Gea - Poly 2600 =
-3 Iv] Siice - Planes 1
g ] Pusher
i+ (O [v Geo - Poly 60 -
Toalcbectey ¢ [A[@G QLD & A o &l
You can use the folowing special phrases:
HTITLE: Curent tile
b

@ % Slicing1 1 Point + Nomal " 3 Points

Cancel
=0 Sice All Objects
x ¥ z
P 26 40728 [
[ T.000 0000 [

SV Max Poirt

SV Min Pairt

ﬂ M ﬂ ﬂ -197.306 = 242979 Duplicate

Slced plane display
’7(‘ Curve & Plane € Cuve+Piane | [ Reveme oo &

Sekil 5.30 Sa¢ metalin konikler arasindaki deformasyon baslangici
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Sekil 5.31 Sa¢ metalin kivrilmasi
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Sekil 5.32 Sa¢ metalin deformasyon baslangicinda absorbe ettigi enerji
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Sekil 5.33 Sa¢ metalin deformasyon sonunda absorbe ettigi toplam enerji

Sa¢ metalin biinyesinde olusan sekil degistirme enerjisi olarak

nitelendirebilecegimiz enerjinin max. degeri yaklasik olarak 6,45x10" [Nmm]dir.
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Yani 64500000 [Nmm] lik bir enerjiye tekabiil eden bu enerji degeri, sag
metalin sekil degistirirken tane sinirlarindaki baglarin koparilabilmesi ve yeni kafes
yapisinin olusmasi i¢in gerekli enerjiyi bize yaklagik olarak verir. Diger bir deyisle
toplam deformasyon enerjisi 6,45x10’ [Nmm] dir.
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Sekil 5.34 Deformasyon sonrast mesh yapisi
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6 SONUCLAR VE TARTISMA

Yapilan uygulamada sa¢ metalin kivrildigi ancak tam spiral seklini almadigi
goriilmektedir. Bunun sebebi; kullanilan programda shape rolling modiiliinde
kilavuz modelleme sansinin olmayisindan 6tiirii kilavuzsuz bir tasarim olusturmak
zorunda kalimmasidir. Tasarim sahibi Franc C. CALDWELL’in patentinde belirttigi
konumlara kilavuz konulmasi halinde arzu edilen spiral formun elde edilebilecegi

ongorilebilir.

Bununla birlikte daha detayli ve daha esnek analiz ve miihendislik
programlarinin kullanilmasi ile, daha ger¢ek¢i analiz sonuglar1 elde etmemizin

miimkiin oldugu olas1 goriilmektedir.

Ayrica sa¢ metalin daha ¢cok uzamaya, dolayisiyla daha fazla deformasyona
maruz kalan kenarinda yirtilmalar gézlemlenmistir. Bunun muhtemel sebebi sag
metalin yeterince sayida sonlu elemana bdliinememesidir. Ne kadar fazla eleman
kullanilirsa, malzemede olusacak sekil degisiklikleri o kadar iy1 ifade edilebilir.
Diger bir deyisle analiz sonuglar1 gercege daha yakin olur. Ancak kullanilan

bilgisayarin bu ¢oziimii gerceklestirecek kapasitede olmayisi buna engel olmustur.

Daha iyi sonuclar i¢cin daha 6zel mesh programlar1 kullanilarak, mevcut

analiz daha giiclii bilgisayarlarda ¢ozdiiriilebilir.

Bu analizde Core 2 Duo T8100 2.10 GHz islemcili, 2 GB Ram 6zellikli bir

bilgisayar kullanilmis ve analiz siiresi yaklasik olarak 74 saat stirmiistiir.
Bunlarin yaninda soylenebilir ki, sayisal analizler gercek uygulamalar ve

deneylerle desteklenir ve sonuglar karsilastirilirsa, daha optimum tasarimlar elde

etme sansi artirilabilinir.
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7 GENEL SONUCLAR

Yapilan tasarim arzu edilen kivrilmay:1 saglamistir. Ancak tam spiral forma

ulasilabilmesi i¢in daha farkli ve esnek bir analiz programi kullanilabilir.

Bu yapilacak olan tasarimda kilavuzlarin, eklerde verilecek olan Franc
CALDWELL’in tasarimidaki konumlara yerlestirilmesi sonuca yaklagmak

acisindan 6nem tasimaktadir.
Bir diger 6nemli husus ise daha kaliteli ve daha sik bir sonlu eleman agi

kullanilmasidir. Bu sayede malzemedeki sekil degisikligi daha basarili bir sekilde
ifade edilebilir.
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UNITED STATES

PaTENT OFFICE.

WILLIAM C. MARR, OF ONAWA, IOWA.,

MACHINE FOR TWISTING METAL AND-FORMING SPIRAL CONVEYERS.

SPECIFICATION forming part of Letters Patent No. 392,378, dated November 27,1888,

Applieation filed November 3, 1857. Serial No.251,162. (Aodel.)

To all whom it may conceri:

Be it known that I, WiLriam C. MARR, a
citizen of the United States of America, resid-
ing at Opnawa, in the county of Monona and
State of Towa, have invented certain new and
useful Improvements in Machines for Twist-
ing Metal and Forming Spiral Conveyers, of

- which the following isaspecification, reference
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"a plan view of the machine.

being had therein to the accompanying draw-
ings.

This invention relates to machinesfor twist-
ing metal and forming spiral conveyers; and
it consists in certain improvements inthe con-
struction of such machines, as hereinafter de-
scribed and claimed.

In the accompanying drawings, Figure 1 is
Fig. 2 is a front
elevation of the same. Fig. 3 isan end view,
parts being removed. Tig, 4 is a cross-sec-
tion taken on linez 2 of Fig. 1. Figs. 5 and
6 illustrate certain details of the machine.
Fig. 7 represents spiral conveyers with right
and left twists, respectively. '

A designates the frame adapted to carry
the operative devices of the machine, in the
main standards of which the driving-sbaft B
has its bearings, said shaft being provided
with a erank, «, or with. power-gearing, (not
shown,) as desired. Above the driving-shaft
are mounted four converging shafts, two of
said shafts, Cand C, converging from one end
of the frame toward the center,and two shafts,
C? and C°, converging from the opposite end.
These shafts do not have bearings in the main
frame, but in supporting-pieces, chiefly sup-
ported by the driving-shaft, as hereinafter
stated. :

On the shafts Cand C' is mounted a frame,
D, the shafts passing through the side pieces
of the frame, which is adjustably supported
in an inclined position, as hereinafter stated.
The outer ends of the shafts C (' have their

.bearings in the movable pieces b and ¢, which

are close to an end standard of the frame A,
the piece ¢ being provided with a fixed pin,
which extends into a vertical slot in said
standard, as indicated at ¢. The lower piece,
b, is pivotally monnted on the driving-shaft B,
and the shaft C, at its outer end, has bear-
ing in said piece b at its upper end and also
extends into the upper piece, ¢, ab its lower
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end. The outer end of shaft C" extends into
the piece ¢ ab its upper end and bhas bear-
ing therein. The inner part. of shaft C has
bearing in the upper end of a piece, d,which
is pivotally mounted on the driving-shaft. The
inner bearing of the shaft C'is in the frame D,
through which said shaft passes, as before
stated.

Adjacent to the frame D is a yoke, g, the legs
or bifurcations of which are Ioosely placed in
grooves in vertical portions E of the frame,so
that the yoke has a slight vertical movement
in the adjustment of frame D, hereinafter men-
tioned, the yoke having a pivotal connection
at f with said frame, The pivotal connection
with yoke ¢ on one side of the frame D, and
the piece ¢ with the fixed pin entering a slot
in the standard at the other side, serve to re-
tain the frame in position and prevent its lat-
eral or irregular movement, but allow its ad-
justment. :

The upper end of frame D hasan extension
or slotted arm, %, which is adjustably con-
nected with a cross-piece, It,at the top of frame
A Dby means of a bolt passing throngh a slot,
i, in arm % and a slot, &, in cross-piece F, and
a securing-nut. This adjustable connection
allows the adjustment of frame D in its in-
clination as desired, and also the reversing of
the frame in position from an inclination in
one direction to an inclination in the opposite
direction, for the purpose herein set forth.

On the inward ends of shafts C C'are placed
conical rollers G and @&, the inclined shafts
holding the rollers with their surfaces adja-
cent to each other and with their inward ends
on oblique line corresponding with the ineli-
nation of frame D. These conical rollers are
adjustable longitudinally on their respective
shafts, and are provided with detachable
heads m, which are secured to their inward
ends in any suitable manner. The shafts C
(' are provided with connecting gear-wheels
H H/, to which motion is imparted through
wheel X on the driving-shaft. '

At or near the opposite end of frame A an-
other frame, I, is mounted on the converging
shafts C* and (%, said frame D’ being in con-
struction similar to the frame D and having a
slotted arm, 7/, connected in like manner with
a slotted cross-piece, F'. The shafts C*C’have
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bearing-pieces V', ¢/, and &, of like construction
and arrangement of those before deseribed in
relation to shafts C ', and a yoke similar to
yoke g is also in like position and has a pivotal
connection with the frame D', Ileaded pinsor
serews ¢ are inserted in the pieces E in posi-
tion to form the external guides for the legs of
the yokes, as shown in Fig. 5 of the drawings.
The inward ends of said shafts have conical
rollers G* G’ placed thereon, the same being
adjustableand provided with detachablebeads
w', The shafts are also provided with con-
necting gear-wheels T* 1% one of which en-
gages with a wheel, ', on the driving-shaft.
The said heads m m’ are. detachably connected
with the conical rollers for the purpose of en-
abling the rollers to be used without the heads
in twisting plates having no central shafts.
The rollers and this shaft are inclined, and
the rollers are made conical in shape to en-
able them to form and readily travel over the
different surfaces of the spiral wings. The
conical rollers being adjustable longitudinally
on their shafts, the rollers G G' may be set
closer to or farther from the rollers G* G* to
adapt the machine for twisting plates of dif-
ferent widths and plates having smaller or
larger central shafts. In forming the spiral
conveyer shown in Fig. 7 the heads m m’ are
attached to therollers for tlie purpose of swag-
ing the metal closely around the central shaft,
«. To adjust the vollers in operative posi-
tions the frames D D' must be reversely in-
clined, placing the rollers G G’ on oneinclined
plane and the rollers G* G* on a reversely-in-
clined plane corresponding with the inclina-
tions of the frames. The relative positions of
the conical rollers may be best deseribed by
reference to three planes—viz., a vertical
plane on line 2 x of ¥ig. 1, a herizontal plane
on line s s of Fig. 2, and a vertical plane on
line & §" ab right angles to plane @ x of Fig.1.

Rollers G (1" are on one side and rollers G
" arc on the other side of plane x . TRoll-
ers (' G* are mostly above and rollers G G*
are mostly below plane § s. When the ma-
chine is adjusted to form a right-hand spiral
conveyer, the rollers G" G* are mostly in front
and the rollers G G° are mostly in the rear of
the plane & §'; but when the machine is ad-
justed toform a left-hand spiral conveyer the
positions of the rollers are reversed in rela-
tion fo the last-named plape, so that G’ &* are
in the rear and G G®are in front of plane § §'.

L designates an adjustable frame located on
the front side of the machine, provided with
guide-rollers # r, adapted to guide a metallic
plate as it is introduced into the machine.
This frame is attached to the front ends of
horizontal bars p, arranged toslide longitudi-
nally between the guide-bars p’ and extended
under the conical rollers.

M designates another frame located on the
rear side of the machine, and provided with a
cylindrical guide, N, adapted to receive and
guide the twisted portion of a metallic plate
as it passes through the machine. This frame
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is attached to the rear ends of the Lorizontal
bars ¢, arranged to slide longitudinally be-
tween guide-bars ¢’ ¢ and extended by the
sides of bars punder the conical rollers. These
frames are adapted to slide longitudinally for

the purpose of adjusting them in the different

positionsrequired for properly supporting and
guiding plates of different lengths as they are
passed through the machine.

The two sets of rollers being adjusted to
form a right-hand spiral eonveyer, as shown
in Figs. 1 and 2 of the drawings, and the driv-
ing-shaft being revolved in the required di-
rection to rotate the rollers in the reverse di-
rections, (shown by thearrows in Fig. 2,) one
end of a plate tobetwisted isinserted between
the guide-rollers » and is projected forward in
position for the ends of the wings to be caught
between the rollers, and the plate is then fed
through the machine by the reverse move-
ments of the rollers. The plate being intro-
duced into the machine, as above stated, the
ends of the wings come in contact first with
the rollers G’ G* and afterward with the roll-
ers G G° the right wing, ¢*, passing under and
bearing against the lower surface of roller G,
and then passing over and bearing upon the
upper surface of roller G, while the left wing,
a', passes over and bears upon the upper sur-
face of roller G* and then passes under and
bears against the lower surface of roller G®
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Henee it will be readily seen that the forward -

portion of the right wing is being twisted up-
ward by the roller G while the forward por-
tion of the left wing is being twisted downward
by the roller G% and that the roller G’ bears
downward the portion of the right wing im-
mediately in front of roller G, while the roller
G? bears upward the portion of the left wing
immediately in front of the roller G* and
thus the rollers G G’ twist the right wing
while the rollers G* G* twist the left wing.
To form a left-hand conveyer the positions of
the frames carrying the conical rollers are re-
versed, thus reversing the relative positions
of the two sets of rollers, so that the end of
the plate to be twisted, being inserted through
the guide-rollers, comes in contact first with
rollers G- and ¢ and then with the rollers
G G

In the operation of forming a left-hand spiral
conveyer the driving-shaft and rollers are ro-
tated in the same directions, as above de-
seribed, and the functions of the conical roll-
ers in twisting the wings of this conveyer are
precisely similar to their functions in forming
the right-hand conveyer.

These spiral conveyers may be formed by
this machine of slitted plates such as are
shown in the drawingsof thisapplication, and
are fully set forth in the patent, No. 323,944,
granted August 11, 1885, to W. C. and N. C.
Marr; or the conveyers may be formed by this
machine of solid seamless plates, as fully set
forth in the patent, No. 371,609, granted to me
October 18, 1887, in which last-named patent
it is stated the plates may he rolled with a
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central enlargement extended at the ends to

form the journals; or the plates may be rolled .

flat, to be provided with journals formed sep-
arately and adapted to be attached to the con-
veyers; and it is evident that in twisting a
slitted plate, a flat solid plate, or asolid plate
having a central enlargement *he operation of
this machine will be substantially the same.
Two of the rollers—one of each of thesets G G
and G* G*—are provided near their outer ends
with annular grooves n, for the purpose of

‘forming beads near the edges of the wings of

the conveyer to strengthen the said edges.
These beads are formed upon the wings by the
pressure of the rollers upon the plate as it is
passed in a red-hot condition through the ma-

chine in the twsting operation, the rollers be- .

ing adjusted to produce upon the portions of
the plate adjacent to that portion which be-
comes the bead sufficient pressure to reduce

- the thickness of those portions of the plate

and press the heated metal into the groovesin

. @ manner similar to the well-known process of

25

20

35

40

45

60

65

rolling metallic substances. To enable the
said beads to be formed with the least possi-
ble pressure and friction of the twisting-ma-
chine rollers upon the plates, the portions of
the wings to be beaded may be thickened in
forming the plates for this purpose in a roll-
ing-mill, so that the pressure of the twisting-
machine rollers will be mostly upon the beaded
portions of the wings.

When it may be desired to dispense with
the beads on the wings, plane rollers may be
substituted in the places of the grooved rollers.

I claim—

L. In a metal-twisting machine, the combi-
nation of the conical rollers G G/, mounted on
one side of a vertical plane upon inclined
shafts which are adjustable on reversely-in-
clined planes, and the conical rollers G* G,
mounted on the opposite side of the said ver-
tical plane npon inclined shafts adjustable on
reversely-inclined planes, and means adapted
to rotate the rollers in reverse directions,
whereby a metallie plate is fed between and
twisted by the rollers, substantially as and for
the purposes described.

2. In a metal-twisting machine, the combi-
nation, with the frames D I, connected with
mechanism whereby the frames are adjustable
on reversely-inclined planes at any required
inclination, of the conieal rollers G (&, mounted
on one side of a vertical plane upon shaftsad-
justable with the frame D, and the conical
rollers G* G*, mounted on the other side of the
said vertical plane upon shaftsadjustable with
the frame IV, and means adapted to rotate the
rollers in reverse directions, whereby a metal-
lic plate may be fed between the rollers and
twisted to the right or left at any required an-
gle, substantially as and for the pnrposes de-
scribed.

3. Ina metal-twisting machine, the coniecal
rollers G G, mounted on oneside of a vertical
plane, and the conical rollers G* G*, mounted
on the opposite side of the said vertical plane,
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in combination with the heads m w0/, detacha-
bly connected with the rollers, and means
adapted to rotate the rollers, substantially as
and for the purposes described.

4. In combination with the slotted bars T
T’ attached to the frame A of a metal-twist-
ing machine, the reversible frames D D', pro-
vided with slotted arms % 2/, the eonical roll-
ers G &, mounted on one side of a vertical
plane upon the shafts C C, connected with
the said frame D, the conical rollers G* G,
mounted on the other side of the said verti-
cal "plane upon the shafts ¢ C°, conunected
with the said frame D’,and mechanismadapted
to rotate the rollers, the said slotted bars be-
ing provided with measuring-seales, and-the
said slotted arms being adjustably connected
with the slotted bars, whereby the conical
rollers may be adjusted at the different posi-
tions required for twisting the flights of spi-
ral conveyers at different angles, substantially
as and for the purposes described.

5. In combination with the slotted bars F
F’, attached to the frame of a metal-twist-
ing machine, the reversible frame D, provided
with the slotted arm A, adjustably connected
wich the slotted bar F, the movable bearings
b ¢ d, as constructed and connected, the con-
ical rollers G G’, mounted on the inclined
shafts C C', extended through the frame D
and having their bearings in the frame and
in the said movable bearings, the reversible
frame D, having the slotted srm 7', adjust-
ably connected with the slotted bar F', the
movable bearings ' ¢’ @, as constructed and
connected, the conical rollers G* G* mounted
on the inclined shafts C* C?, extended through
frame D’ and having their bearings in the
frame D’ and in the said movable bearings,
and means adapted to rotate the rollers, sub-
stantially as and for the purposes deseribed.

6. The combination, with the frame of a
metal-twisting machine, of the movable frame
L, located on the front side of the machine
and provided withthe guide rollersr»,adapted
to guide a metallic plate as it is introduced
into the machine, and the movable frame M,
placed on the rear side of the machine and
provided with the cylindrical guide N, adapted
to guide the twisted portion of the plate as it
passes through the machine, substantially as
and for the purposes described.

7. The movable bearings b d, mounted on
the drive-shaft B, the movable piece¢, having
pivotal counnection with a standard of the
frame A, a vertically-reciprocating yoke, g,
the reversible frame D, having pivotal con-
nection with the yoke, the shafts C ', carried
by the said movable bearings and by the frame
D, and the conical rollers G G’, mounted on
the said shafts, in ecombination with the mov-
able bearings ' @, mounted on the said drive-
shaft, the movable piece ¢/, having pivotal
connection with a standard of frame A, a ver-
tically - reciprocating yoke, the reversible
frame D, having pivotal connection with the
said yoke, the shafts C* C°, carried by the said
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movable bearings and the said frame, and the
conical rollers G* G’ mounted on the said
shafts, substantially as -and for the purposes
described.

8. In a metal-twisting machine, the combi-
nation of the conical rollers G G/, mounted on
oneside of avertical plane nponinclined shafls
which are adjustable on reversely-inclined
planes, and the conical rollers G* G°, mounted
on the opposite sides of the said vertical plane
uponinclined shafts,adjustable onreversely-in-
clined planes, and means adapted torotate the
rollers in reverse directions, two of the said
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rollers—one on each side of the said: vertical
plane—Dbeing provided withannular grooves=,
whereby thickened raised beads may be formed
on the wings of a spiral conveyer as the me-
tallic plate is passed between the rollers, sub-
stantially as and for the purposes deseribed.

Intestimony whereof I have affixed my sig- 20
natare in presence of two witnesses.

WILLIAM C.. MARR.

LS}

Witnesses :
Gro. A. OLIVER,
A, J. MAUGHLIN.
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UNITED STATES

PatenT OFFICE.

FRANK C. CALDWELL, OF OAK PARK, ILLINOIS.

SPIRAL CONVEYER-FLIGHT AND APPARATUS FOR MAKING SAME.

SPECIFICATION forming part of Letters Patent No. 601,429, dated DMarch 29, 1898.
Application filed February 24, 1898. Serial No, 671,621, (No model) - '

To all whom it may concern:

Beit knownthat I, FRANK C. CALDWELL, a
citizen of the United States, residing at Oak
Park, in the county of Cook, in the State of
Illinois, have invented certain new and useful
Improvements in Spiral Conveyer - Flights
and Methods of and Apparatus for Making
the Same, of which the following is a descrip-
tion, reference being had to the accompany-
ing drawings, forming part of thisspecifica-
tion.

My invention has forits object the produc-
tion of a continuous spiral conveyer-flight
formed from a single strip of metal; and it
consists in the novel means for converting a
single continuous strip of metal into such
spiral conveyer-flight and in the novel form
of the conveyer-flight thus produced.

I am aware thatit has heretofore been pro-
posed in various prior patents to form a con-
veyer-flight from a continuous strip of metal,
and as a practical manufacturer of conveyer-
flights I am also aware thal numerous at-
temptsin this direction have been made; but
to the best of my knowledge no successful
method or apparatus for producing such con-
tinuous conveyer-flights has heretofore been

.devised, and there is not now and never has

been upon the market or in practical use any
conveyer-flight of this description, all con-
veyer-flights which are now and have here-
tofore been in use being built up of separate
sections. I have devised novel and success-
ful means for converting a continuous strip
of metal into a conveyer-flight of novel form
by which the work may be easily and expe-
ditiously accomplished with complete suc-
cess and satisfaction.

In carrying out my invention I employ a
continuousstrip of metal of substantially uni-
form thickness throughout, and I convert this
strip of metal into a continuous spiral econ-
veyer-flight of ‘tapering form in cross-section
by passing it between a pair of pressure-rolls
of novel form and especially adapted for the
purpose, as hereinafter described. Suitable
guides are preferably provided to receive the
spiral strip as it issues from the rolls and di-
rect it therefrom in proper form,all as here-
inafter more fully explained in connection
with the accompanying drawings, in which—

Figure 1 is a detail top plan view showing

77

the two pressure-rolls, the metal strip passing
between them, and the guides for receiving
and directing the same; Fig. 2, a detail front
elevation of the same parts; Fig. 3, an en-
larged cross-section of the metal strip; Fig.
4, an enlarged detail of the rolls,showing the
tapering form of the pass between them; Fig.
5, a cross-section of the strip of Fig. 3 after
it has been passed between the rolls; Fig. 6,
a middle longitudinal section through a piece
of the completed spiral conveyer; Fig. 7, a
diagram illustrating the method of determin-
ing the cross-section of the spiral; Fig. 8, an
enlarged and somewhat exaggerated view of
the cross-section of a spiral as determined by
the method illustrated in Fig. 7, and Fig.9a
similar view of the two pressure-rolls.

The same letters of reference are used to
represent corresponding parts in the several
views. ,

In the course of experiments having for
their object the production of a continuous-
strip spiral I have discovered that while a
strip of metal of uniform thickness may be
readily rolled into a disk or ring of tapering
form in cross-section by passing it between a
pair of truly-conical rolls having their work-
ing faces set at the proper angle to each other,
it is wholly impossible to roll such strip-into
a helix or spiral by passing it between such
rolls, no matter how proportioned and ad-
justed in relation to each other. In the course
of repeated efforts to convert a continuous
strip of metal into a spiral by means of such
rolls I discovered that the difficulty and the
cause of failure arose from the fact that the
pass between such rolls (under any possible
adjustment of them) did not conform to what
would necessarily be the cross-section.of the
strip of metal when transformed into a spiral,
inasmuch as the cross-section of a spiral pro-
duced from such a strip would be substan-
tially different from the cross-section of a
disk or ring produced from it. Following up
this discovery I ascertained, by further ex-
periments, that if the faces of the conical
rolls were so ground as to produce a pass be-
tween them corresponding to what would be
the exact cross-section of a strip of metal of
uniform thickness when transformed into a
spiral such strip could then be readily con-
verted into spirals by passing them between
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such rolls. As a result of these experiments
I found that a spiral of any given pitch might
be formed from a continuous strip of metal
of uniform thickness and of any desired width
by first determining mathematically what
would be the exact cross-section of such a

spiral and then providing cone-like rolls so |

shaped and adjusted that the pass between
them would correspond te such a cross-sec-
tion and so proportioned that the circumfer-
ence of the rolls at the one end of the pass
would bear the same ratio to their circumfer-

ence at the other end thereof asthe length of |
one edge of the spiral strip to be formed bore

to the lenﬂth of the opposite edge thereof.
In.carrying out my invention, therefore, the
first step consists in determmmfr the exact

mathematical eross-section of the spiral tobe '

sary cone-like rolls having their working

produced and in then providing the neces-:

faees so shaped that when the rolls are prop-.
erly assembled the pass between them will:

be produced and so proportioned that their:
circumference at one end of the pass—r. e.,!

end of the working portion thereof—will bear
the same ratio to their circumferenee at its
opposite end as the length of one edge of the

of the opposite edge thereof.

spiral strip to be formed bears to the length :

The eross-sec-:

tion of the spiral may be arrived at by either:

an arithmetical or geometrical solution of the |

problem. Ihaveillustrated thelatter method
in Figs. 7and §, which may be briefly ex-‘(

pla,med as follows:
In Fig. 7 let A C equal the circumference |

of the conveyer-flight at its outer edge, A Sits

circumference at its inner edge, and A B the!

piteh of the helix.

the flight.

sent the corresponding helices. Linesdrawn
from A perpendicular to the lines S B, R B,

Q B, &c.,will intersect the latter at the points:
Let §' B equal the thickness of |
the metal at the inner edge of the conveyer-:
Then R’ B, Q' B, P' B, &c., will rep-

SR Q, &e.

flight.
resent the thickness of the metal at the points
where the helices R B,Q B,P B, &c., aretaken.

read by the same scale.

ral may be delineated as shown in Fig. 8 and
the necessary contour of the rolls be readily
determined therefrom.

In the present instance the rolls A B, Figs. |
1, 2, and 4, are formed upon the upper ends
of shafts or spindles A’ B', having convergent
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-C B will then equal the !
length of the helix at the outfer edge of the|
ﬁwht and S B its length at the inner edge of !
DlVldlIlU‘ the line S C (the width
of the ﬁ1crht) into any convenient number of -
parts, A R, AQ, AP, &ec., will represent the |
eu-cumference of elreles eoncentmc to A Sand:
within A C, and R B, Q B, P B, &ec.,will repre-

axes and suitably journaled in bearings. in
the framework C of the machine and driven
at a uniform speed by any suitable means.
The circumference of the rolls at the nar-
rower end of the working part of the taper-
ing pass between them bears the same ratio to
their cireumference at the wider end thereof
that the length of the outer edge of the helix
to be formed bears tothe 1en‘rth of the inner
edgethereof, while at all 111te1 mediate points
the circumference of the Tolls corresponds to
the length of the intermediate helices of the
spiral. The departure of the rolls from a
truly-conical shapeis not appreciablein views
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of the size found on Sheet 1 of the drawings, .

but will be readily understood from Sheet 2
and the explanation heretofore given of the
method of determining the shape of the rolls.
‘When the rectanfrular metal strip is passed
between. these rolls, it is expanded from its
inner toward its outer edge in exactly the pro-
por tions necessary to eonform it in cross-sec-
tion to the eross-section of a spiral, and the
ratio of feed at all points between its oppo-
site edges is such as to draw the strip in
‘evenly bebween the rolls throughout its width
and deliver it therefrom 1n the form of a
spiral.

In Fig. 1, E represents the metal strip,
which is fed to the rolls A B thr ough a suit-
able guideway F, and as it issues from the
rolls it passes between two guides G G', con-
sisting in this instance of adJustable screws
mounted in supports II H' upon the frame-
work. Asseen in Fig. 2, the guide G bears
against one side of the metal s’mp near its
lower or outer edge as it issues from the rolls,
while the guide & bears against its opposite
side near its upper or inner ed(re These two
guides are so set and adJusted as to properly
direct the strip from the rolls in the spiral
form shown in Figs. 1 and 2. The action of
the rolls themselves upon the strip causes the
strip ‘to tend to issue from them in spiral
form, and under some conditions and for some
purposes the guides may perhaps be dispensed
with; but they are advantageous and desir-

"able forinsur ing a uniform pltch in the spiral,
‘even if not absolutely essential in all cases,

and may be employed in the form shown or
in any other suitable form for the purpose,
and they may be arranged to direct the strip
into a right-hand spiral or a left-hand one, as

1 desired.
Ahsumm@ now the thickness of theinneredge
of the spiral which it is.desired to produceto
. be one-eighth of an ineh, for instance, the di- |
mension S B will be scaled to such thickness, !
and the dimensions R’ B, Q' B, &c., be th-en;
By using the thiek- .
nesses thus found the cross-section of the spi-!

While my invention has been designed
more especially for the production of spiral
conveyer-flights, and while, being a manu-
facturer of conveyers, that is the only use I

.have made of it, it will be evident that it
may be advantageously employed for the pro- -
duction of spirals for other purposes than con-

veyer-flights—such, forinstance, assprings—

and tha,t spirals may be formed of strips of
‘different widths and thicknesses and of vary-

ing piteh and of varying internal diameter

or bore by properly arranging the size, pro-

‘portions, and adjustment of the rolls.
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In the practical use which I have thus far
made of my invention.I have heated the
metal strips before passing them through the
rolls to facilitate the action of the rolls upon
them; but I eontemplate the employment of
heavier and more powerful rolls, by which
the sirips may be rolled into form without
heating.

Having thus fully described my invention,
I claim—

1. As'a néw article of manufacture, the
herein-described spiral rolled from a continu-
ous strip of thin wrought metal of substan-
tially uniform thickness, said spiral tapering
incross-section from its inner toward its outer
edge and having its sides curved slightly in-
ward as sef forth

2. The herein-described apparatus for pro-
dueing spirals from continuous strips of thin
wrought metal, consisting of a pair of cone-
like pressure-rolls having convergent axes
and so shaped and proportioned as to provide
a tapering pass between them corresponding
to a mathematical cross-section of the spiral
tobe produced, the circumference of said rolls
at the narrower end of the pass between them
bearing the same ratio to their circumference
at the wider end of the pass as the length of
the outer edge of the spiral to be produced
bears to the inner edge thereof, and means for
driving said rolls, as set forth

3. The herein- descrlbed apparatus for pro-
ducing spirals of the form specified, consist-
ing of a pair of cone-like rolls having conver-
gent axes and so proportioned and set rela-
tively to each other as to provide a pass be-
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tween them tapering from their apices toward
their bases and corresponding to a mathe-
matical cross-section of ‘the spiral to be pro-
duced, suitable guides for receiving the strip
as it issues from the rolls and directing it in
spiral form therefrom, and means for drwmw
the rolls, as set forth.

4. The herein-described apparatus for pro-
dueing spirals of the form specified, consist-
ing of a pair of cone-like rolls so proportioned
and set relatively to each other as to provide
a pass between them tapering from their
apices toward their bases and corresponding

to a mathematical cross-section of the spiral’

to be produced, the two guides located on op-
posite sides of the path of the strip as it issues
from the rolls and bearing against the oppo-
site sides of the same near its outer and in-
ner edges, respectively, and means for driv-
ing the rolls, as set forth.

5. The herein-described apparatus for pro-
ducing spirals of the form specified, consist-
ing of the cone-like rolls A B carried by the
ends of the shafts A’ B’ and having the taper-

ing pass between them, the guideway F for

the metal strip E, located upon the entering
side of the rolls, the adjustable screws G G’
located upon the opposite side of the rolls and
operating as guides for the outer and inner
edges of the spiral strip as it issues from the
rolls, and means for driving the shafts A’ B/,

FRANK C. CALDWELL.

-as set forth.

Witnesses:
EDWARD RECTOR,
LEONORA WISEMAN,
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To all whom it may concern:

Be it known that I, CrArLES O. GUSTAVSEN,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Tlli-
nois, have invented certain new and iseful Im-
provements in Machines for Rolling Helicoids
or Spiral Conveyers, of which the following
is a specification.

This machine relates more particularly to
means for forming regular helicoids having
substantially straight faces or helicoids hav-
ing the flights provided with dished or-curved
surfaces; and its objects are to provide a ma-
chine of this character which will be simple in
construction and durable in operation and
which may be readily adjusted to form a plu-
rality of spirals concurrently of either right
or left hand formation or both right and left
hand.

It consists in the combination; with a suit-
able framework, such -as ordinarily used for
rolling-mills, of various operative parts and
driving mechanism necessary for forming a
helicoid from a continuous strip of smtab]y~
shaped material.

Other features and details will be pointed
out more speclhcallv hereinafter.

In the drawings, Figure 1 represents an ele-
vation of a machine embodvmcr this invention
viewed from the rear or discharge side. -~ Fig.
2 represents an end elevation “of the same.
Fig. 3 isa sectional detail showing the method
of adjusting the forming-roll. FIO 4is asec-
tional plan detail %ho\vm ad]ustmo mechan-
ism for the cones. Fig. 5 is a rear view of
the guide for the helicoidas it 1ql)eulo~ formed.
Figs. 6 and 7 are side and end views, respec-
twely, of bhe same. - Figs. 8 and 9 are front
and side views, mspectlvely, of the guide for

the material as it is fed irte I;he‘machine.‘

Fig. 10 is a detail showing a portion of the
stock to be formed into the helicoid. © Fig. 11
is a detail showing a secticn of the completed
helicoid. Fig. 12is a detail showing a forma-
tion of the roller and cond for forming dished
or curved-faced helicoids: " Fig. 13 is a detail
showing a portion of the dlshed helicoid.
Upr 1<rht frame members A A are secured to
asuitab )le base or bed plate B. - These upright
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(No model,}

members form the ends of the frame for the

machine and are connected together at the top

by tie-rods ¢ and are provided with cap-picces
«. Theend frames A are provided with boxes
D for the horizontal roll- C.  For. reasons
which will appear hereinafter this roll is
adapted to be adjusted longitudinally of the
frame, and for this purpose the bearings D
sﬁre allowed a slight play between the shounl-
ders
frame A. Bolts’, having countersunk heads,
are provided with clips ¢*, which bear against
the outer sides of the frames A and the outer
ends of the bearings D. It will be readily
seen that when it is desired to move the roll
C in one:direction the bolts are loosened at
the end toward which the roll is to be moved.
Then by tightening the nuts of the bolis at
the opposite end the clips ¢® will press the
bearings & toward the opposite side, and there-
by move the roll C. It will be observed that

. this adjustment is simply for a.very limited

movement. The roll Cis provided at one end
with a gear K, which meshes with a gear F' on

¢ on the roll and the inner sides of the
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a qhaft E, whlch is located below the roll.C.

The shaft K is also carried in beavings d in
the end frames A, and these be&unos d are
provided -with a similar ad]ustment, to-that
just described for moving the shaft longitudi-
nally of the frame.
cured bevel-gears H and H’, which are adapt-

ed to engage at times with cor respondmo
“bevel-gears ¢ on the ends of vertical shaftsy’,

On the shaft E are se-,

75

3o

which earry at their upper ends conical rolls

(. The shafts g are secured in bearings L,
which are carried by cross-plates I, connect-
ing hetween the end frames A. The beari ings
L are slidably sécured to the plates T and may

- be: adjmted by means of screws % %, which

engage with rigid cross-pieces K and bear
against the end be‘mnos L. The bearings D
and @ and the plates I are all Iemovmbly se-
cured in the end frames A and are rigidly se-
cured by means of the set-screws J.

~At the front of the machine is a cross-bar
N, which carries the guides N' for'the mate-
rial as it is fed into the machine. - The guides
N’ are simply angular-shaped pieces which

-are held by brackets s and direct the material

85

90



I0

15

20

25

30

35

40

45

50

55

60

2]

into the proper rolls. At the opposite or rear
side of the machine is a cross-bar P, which
carries the forming-guides O. These guides
are shaped similar to a portion of the helicoid
to be formed and are formed of a flat plate o,
which is turned over at the edges to form
grooves o for the material.

The machine may be driven in any conven-
ient manner by connecting the shouldered
end ¢ of the roll C with any suitable source
of power.

The stock, which consists of a long strip M
of suitable material, is directed into the aper-
ture between the conical face ¢ of the roll C
and the cone G by the guide N’.  Asit passes
between said conical surfaces it is formed
thereby into the desired spiral and is directed
through the guide O in order to give it the
properly-finished shape.

. By means of having the cones G between

two conical surfaces of the roll C itis obvious
that. the helicoids may be formed on either
side of the cone. It is for this reason that
the roll C is made longitudinally adjustable
in the frame, and for the same reason the shatt
E.is also longitudinally adjustable, which al-
lows its being shifted to throw the gears H
out of engagement with the gears ¢ and allows
the gears H' to be thrown into engagement
therewith. By thus changing the gears the
cones are turned in the proper dlrectlon to
correspond with the motion of the conical
surfaces of the roll. By means of this ad-
justment right and left hand helicoids may be
formed with the same cone, and by means of
the plurality of cones a number of helicoids
may be formed at the same time. The rela-
tive speed of the roll and the cones may be
changed by changing the gears F ¥ or the
bevel-gears H ¢g. Any desired pitch may be
given to the cone and the corresponding con-
ical surfaces of the roll to form the different-
shaped helicoids.

An important feature of this 1nvent10n lies
in the fact that the roll which comprises one
of the sides of cones may: be rigidly held by
having the two bearings, and the lower cones

are also rigidly held in their bearings in the

framework and are preferably not moved ex-
cept to adjust them for wear.

In tormmo a helicoid from a straight piece
of metal it is obvious that the portion form-
ing the outer part must be stretched or worked
out in order to provide the material neces-
sary for this elongated part of the flights. I
prefer to form the helicoids from -a special
shape of bar M’, such as shown in Fig. 10,
which has one edge m somewhat thicker than
the other. When a strip of this shape has
passed through the machine, the rolls flatten
and draw out this thickened edge to form the
outer part of the helicoid, so that it will have
asubstantially even thickness whencompleted,
as shown at #»° in Fig. 11. However, I do
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- the spirals.
. ture 1s so slight as to be inappreciable in. the
- drawings of the scale shown.
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not. wish to be limited to this method of form-
ing the spiral, as it is apparent that a strip of
even thickness may. be used, in which case the
resulting helicoids will be thinner at the outer
edge and taper toward the inner edge.

It is frequently desirable to use a helicoid
having flights of dished or curved cross-sec-
tion. In order to form aflight of this nature,
I use a roll C with a correspondingly-curved

| face, as shown in Fig. 12, which coacts with

an oppositely-curved cone . By using this
form of rolls a helicoid will be formed with a
section such as shown at/ in Fig. 13. It will
be noted that the curvature is somewhat ex-
aggerated in these views, as the amount nec-

" essary would be very slight, and, in fact, it is

frequently desirable to 0“1ve a sho‘ht amount
of curvature to the so- ca]led strfucrht faced”
cones in order to facilitate the formmcr of
However, this amount of curva-

It is obvious that various changes in the de-
tails of construction may be made without de-
parting from the spirit of my invention, which
I consider to be broadly new in various fea-
tures and do not wish tolimit to the exact con-
struction herein shown and described; but

WhatI claim, and desire to secure by Letters
Patent, is—

1. In a machine for forming helicoids, the
combination with a formmO*-roll having sub-
stantially conical surfaces, of a cone adapted
to coact at times with each of a pair of said
surfaces to engage the stock and form a heli-
coid and means for causing said cone to coact
with said conical surfaces.

9. In a machine for making helicoids or
spiral conveyers, the combination of a frame-
work, a forming-roll secured in said frame-
work, a plurality of cones having their bear-
ings in said framework and adapted to coact
with said forming-roll, and means for turning
said roll and cones.

3. In a‘machine of the nature set forth, the
combination with the spiral-forming mechan-
ism, of a guide adapted to engage “the spiral
after passing through the forming mechanism,
said guide being formed with substantially
the same outlmes as the spiral to be formed.

4. In a machine of the nature set forth, the
combination of a frame, a forming-roll adJust-
ably secured in said trame and havm«r conical
surfaces formed thereon, Vertically-arranged
cones adapted to engage with said conical sur-
faces at the lower side of said roll, shafts
on which said cones are mounted, gears on
said shafts, a shaft adjustably secured in said
frame, gears on said shaft adapted to engage
with said first-named gears, spur-gears where-
by said shaft may be driven from said roll,
and means for adjusting said roll whereby op-
positely-disposed conical faces may be brought
to coact with said cones, and means for ad-
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justing said shaft whereby oppositely-disposed
gears may be brought into engagement with
‘the gears on the cone-shafts, substantially as
described.

5. Means for forming a helicoid, having
flights of curved cross-section, said means com-
prising cone - shaped forming - rolls baving
curved faces and cone-shaped rolls adapted

83

to coact therewith, having faces oppositely
curved to the faces of the first-named conical 1o
members, substantially as described.

_ CHARLES O. GUSTAVSEN.
‘Witnesses:

M. SIKTBERG,
J. A. WasHIgx.
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To all whom it may concern.:

Be it known that I, CaarLEs O. GusTav-
SEN, a citizen of the United States, residing
at Columbus, county of Franklin, and State
of Oato, have invented certain new and use-
ful Improvements in Machines for Making
Helicoid or Spiral Conveyers, of which the
following is a specification.

This invention relates more particularly to
machines which are adapted to roll or form
a continuous helicoid or conveyer from a
strip of suitable material, and its objects are
to provide a machine of this charactér which
will roll certain forms of helicoid as will be
‘explained hereinafter.

n the accompanying drawings illustrating
this invention, Figure 1 represents a side
view, partly broken away, of the rolls used
In my improved machine; Fig. 2 is a sec-
tional or end view showing a pair of rolls,
with guides for feeding the material and for
taking it away; Fig. 3 is a view showing a
section of the material from which the heli-

coid is to be rolled, the dotted lines repre-

senting the cross-section of the material
after it has been formed into a spiral or heli-
coid of uniform thickness; Fig. 4 represents

a cross-section of material of another form |

which may also be used, the dotted lines
showing tr.e shape of the cross-section of the
resulting spiral; Fig. 5 shows a cross-section
of a spiral or helicoid with its outer edge of
greater thickness than its inner edge, the lat-
ter being nearest to the pipe or shaft upon
which the spiral is securef; and Fig. 6 repre-
sents a portion of completed spiral with its

.outer edge thicker than its inner edge.

Heretofore it has been considered possible
only to roll spirals or belicoids from continu-
ous strips in such a manner that the outer
edge of the spiral would be of less thickness
than the corresponding edge of the strip
from which it was formed. For instance, if
the strip from which the spiral was made was
of uniform thickness, ‘then the resulting
spiral would be tapering in cross-section
with its outer edge considerably thinner than
its inner edge; or if the strip were thicker at
one edge than at the other and the thick edge
were used to form the outer part of the spiral,
then the resulting spiral would be of uniform
thickness. By means of my improved ma-
chine, spirals or helicoids can be rolled from
& continuous strip of suitable metal in such a
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way that the resulting spiral formed from a
strip of uniform thickness may thus be of
uniform thickness or may be thicker at its
outer edge than at its inner edge. Andin a
similar way, using a strip of stock having one
edge thicker than the other, a spiral may be
formed, having its outer edge tnicker than
its inner edge, in 2 manner corresponding to
the stock from which it was rolled. -

As shown in the accompanying drawings,
Figure 1 illustrates a pair of rolls of the form
which I prefer to use, 7 representing a large
roll, and 8, a smaller roll which coacts with
the large roll to form the spiral. These rolls
may be supported in any suitable manner
and may, for instance, be arranged and
driven substantially as shown in my previous

atent No. 760,448 of May 24, 1904, or may
Ee arranged and driven in any desired man-
ner. The roll 7 is provided with a periph-
eral groove 9 into which extends a peripheral
or annular ring or portion. 10 of the roll 8.

The ring 10 does not extend to the full depth

of the groove 9, but leaves a passage or box-
pass 11 between its outer surface and the bot-
tom of the groove 9. This pass may be
either rectangular in outline, as when a heli-

coid of uniform thickness is to be produced,

or it may be wider at iis outer edge than at
its inner edge, as shown in the drawings, so
that the resulting spiral will be thicker at its
outer edge than at its inner edge. These
conical rolls may be considered as having a
common pitch line which passes from the in-
tersection of the axial lines of said cones sub-
stantially through the center of the pass 11,
and the corresponding imaginary cones con-
tacting along this line could be considered as
the pitch cones of the two rolls. These rolls
also embody a novel feature whereby they
are interlocked to prevent too great a strain
on the bearings 12 and 13, and also to pre-
vent the opening or distortion of the pass
when the stock is being rolled therethrough.
This interlocking means comprises a second
groove 14 which is cut in the roll 7, and an
annular engaging flange or member 15 on the
roll 8, which interlocks with the shoulder 16
formed by the groove 14. It will readily be
seen that this interlocking shoulder and
flange will prevent the rolls 7 and 8 from be-
ing pressedp

coid is being formed. This engaging shoul-
der and flange also perform the further func-

55

60

65

70

75

80

85

90

95

100

105

apart or 'sprung when the heli-



10

15

20

 its inner edge.

26

30

35

40

45

50

b5

2 .

tion of holding the cones in proper alinement,
so that the lower cone 8 will not creep or
shift up toward the other cone and thereby
become jammed or have its ring 10 or small
end become burred or injured by engaging
with the cone 7 or its connecting shaft 20.
The rolling contact between these members,
which are driven so that they have the same
peripheral speed, is preferable for the pur-

ose mentioned, to ordinary boxes and col-
ars which would become worn more rapidly
and cause more friction.

. A further novel feature of this invention
consists in setting the feed guide 17 at such
an angle to a plane passing through the axes
of the rolls, that the material will be so pre-
sented to the rolls as to allow the latter to
crowd or squeeze the material across the
width of the stock bar so that the helicoid
produced may remain of -uniform thickness
or may even be thicker at its outer, than at
This angle, as shown in the
drawings, may be considered as being an
angle of less than 90° from the pitch line of
the cones, when measured from the intersec-
tion of the axial lines of the cones; or an
acute angle to a plane perpendicular to the
pitchlineorline of tangency of the pitch cones.

As shown in Fig. 2, the straight feed guide
17 1s considerably higher at 1ts outer end
than at the inner end so that the material or
stock fed into the machine will first engage
at its upper-forward corner which is nearest
to the center, and thus the material travels,
as it were, at an angle through the pass.
The guide 17 may be supported from the
frame in any desired manner, and may be
made adjustable in order to readily secure
the proper angle. '

"The discharge or forming guide 18 is made
in the form of the helicoid to be produced
and strips the metal directly from the rolls,
thus preventing it from wrapping itsell
aroum{) either of the rolls as might otherwise
occur. This guide may also be supported in
any desired manner as from a cross-bar 19
secured in the frame (not shown) of the
machine.

It will be obvious that a plurality of rolls
may be arranged with coacting cones, as
shown in my previous patent, so that right
or left hand spirals, or a plurality of spirals
of different sizes may be made in same
machine, It will be observed that the cone
8 could be placed above the cone 7 or at any
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angle thereto for convenience in arranging
the feed and forming guides to prevent scale
from falling upon the bearings of the cone 8.

In operation, the material is heated in a
suitable furnace to a proper degree of tem-
perature and is then fed through the feed
guide directly to the rolls. These.crowd.the
material from the inner edge toward the
outer, and simultaneously elongate the outer
edge sufficiently to form the desired spiral.
The spiral or helicoid thus formed is trued up
or completed by passing through the form-
ing guide, which gives 1t the shape desired.
A mandrel or pipe 21 is placed adjacent to
the rolls and the forming guide to receive the
helicoid as it comes from the machine.

The angle between the center lines of the

cones may be made 90 degrees as shown, or
to change the .

at a different angle, if desired
pitch of the helicoid. :
This application is a division of my former
application No. 249,803, filed- March 13,
1905; and I do not claim herein the method
or produet, but : :
at I claim and desire to secure by
Letters Patent is: : -
- 1. In an apparatus for rolling helicoids or
the like, the combination with a pair of con-

ical rolls, of afeed guide arranged at.an acute

angle to a plane perpendicular to the pitch
line of said cones. : : :
2. In an apparatus of the character set
forth, the combination with a pair of co-
acting conical rolls, of a feed guide arranged
at an angle of less than 90° to a line of
tangency or pitch line between said cones,
said angle being measured in the direction of
the point of intersection of the axial lines of

| said cones.

3. The combination of a relatively large
forming roll having grooves cut therein, a
smaller roll with its axis arranged at sub-
stantially 90° to the axis of said first-named
roll, said smaller roll being provided with
a ring entering part way into the groove of

the first roll to form a box pass, and an ad-

}ustable feed guide arranged at an angle of
ess than 90° toward the smaller ends of said
roﬂs to a pitch line or line common to said
rolls.

CHARLES O. GUSTAVSEN.

‘Witnesses:
Sapie CLYMER,
S. J. WHITE.
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13 Claims.

My invention relates to apparatus for cold roll-
ing helicoid ‘flight such as is used in connection
with spiral or secrew conveyers.

One object of my invention is to provide new
and improved means whereby various sizes and
dimensions of helicoid conveyer flight may with
& minimum of difficulty be cold rolled on the
same machine,

Another object of my invention is to provlde an
apparatus for - cold rolling helicoid conveyer
which is durable, accurate and relatively inex-
pensive to manufacture. ) )

Another object is to provide a device which,
" with a minimum of adjustment can roll right
hand or left hand helicoid flight of different
pitches.

Another object is to provide means whereby
adjustment for wear and slight changes ‘may beA
easily and conveniently made.

Other objects will appear from time to time
throughout the specification and claims.

Conveyer flight was first made by slitting and‘

bending washers to form short sections of spiral
flight which were welded or otherwise fastened
together and mounted upon a pipe. Later metal
strip was heated and then hot rolled and lat-
terly apparatuses were built which would cold
roll spiral conveyer. However, all flight convey-
er apparatuses with which I am familiar involve
.the use of different rolls or relatively expensive
adjustments for forming different sizes and
shapes of conveyer flight within narrowly re-
stricted ranges. The result of this is that when
a change in the product is to be made outside of
the narrowly restricted range of a current set-
ting, the machines heretofore used must have
expensive adjustments made or be dismantled,
new parts interchanged with the parts previously
used, the machine must again be adjusted and a
number of trial runs made with adjustment be-
tween runs until the proper size and shape of
flight is obtained.: It thus requires a relatively
large expenditure to change the machines hith-
. erto in use when a different product is to be pro-
duced

.With my apparatus, on the other hand one set
of rolls will handle a wide range of heucold con-
veyer flight and the adjustments necessary to
change from one size or shape to another are
reduced to a relatively small expenditure.

My invention is illustrated more or less dia-
grammatically in the accompanying drawings,
wherein:

-Figure1lis a perspective vlew of the machine.

with parts omitted;

95

(C1. 80—31.1)

Figure 2 is a plan view with parts omitted;

Figure 3 is a section along the line 3—3 of
Figure 2;

Figure 4 is a plan of the table top with the top

6 partly broken away to disclose the I-beam rein-
forcing below and with many parts omitted for
- the sake of clearness;

Figure 5 is a partial plan view of the table top

with roll shaft housing and assoclated parts in
10 section;

Figure 6 is a section along -the line C—S of
- Figure 5; N

F‘igure Tisa section along |the curved line T—17
of Figure 3;

15 Figure 8 s a section along the line 8—8 of
Figure 3;

Figure 9 is a perspective of a type of stock
guide plates and roller cages in disassembled ar-
rangement;;

20 Pigure 10 is a section along the line 10—I18 of
Figure 3; .

PFigure 11 is a section along the line fi—f{1f of
Figure 3;

Figure 12 is a plan view of the conical tormmg

25 rolls showing & right hand conveyer take-off with
a wedge and forming pin;

Figure 13 is a front elevation of the parts
shown in Figure 12;

Pigure 14 is a diagrammatic side elevation of

30 the elements shown in Figure 13 with parts in
section showing a right hand conveyer flight is-
suing from the machine;

Figure 15 iIs a detail showing conveyer wherein
pitch and outside diameter are approximately

35 equal;
Figure 16 is a detail showing conveyer wherein
. pitch is approximately one-half of outside diam-
eter;. PFigures 15 -and 16 also illustrate the con-
trasting angles of the inner helix and the outer
40 helix and also show the difference between the
angle of discharge of the conveyer flight rolled
on my machine and that heretofore used;

Figure 17 is a diagrammatic lay-out of the

conveyer parts to illustrate method of computa- .
45° tion of contour of parts, location of stock and
adjustment of rolls. .

Like parts are indicated by like characters
throughout the specification and drawings. -

| is a table top. It is supported by legs 2. The

50 top is generally triangular in cross section. The
legs are tied together at the bottom by a hori-
zontal framework 3, and at the top by a plu-
rality of vertical parallel I-beams 4, joined by
short perpendicular intermediate members §,

68 upon which the table top 1, rests, all uniting to
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make a rigid stiff, solid structure. At the op-
posed ends of some of the I-beams are oblong
bolt holes or slots 6, registering with similar holes
1, in the table top i, as indicated. The purpose
‘of these apertures will subsequently appear.
Welded or otherwise permanently attached to
the table top i, are four spaced rectangular
sockets 8 and 8. These sockets all have in-
wardly extending set screws I8, which may be
adjustable toward and from one another and the
sockets 9 have associated with them brackets I,

which are rigidly attached to the I-beam struc-.

ture below the table top, are welded to the table

10

top as indicated and overhang the socket 9, each °

bracket having a plurality of set screws 12, which
“may be adjusted as indicated. The sockets 8
and 9 are arranged in two opposed pairs, one
along each edge of the table top I, along inter-
secting axes.

Supported on the table top are two hollow shaft
housings 15, each terminating in enlarged bear-
ing pockets or sleeves 16, 11. Each of these two
bearing sleeves has a foot 18, adapted to rest
upon the table top and each foot has a plurality
of diagonal slots {8. When these feet are placed
within the sockets 8 and 9, the slots 19 intersect
the -slots 6, so that holding bolts 20 may pass
through both slots and because of the fact that
the slots intersect, they permit adjustment of the
foot in its position within the socket. The set
screws 12 may also be manipulated to exert a
pressure upon the pads 2. 22 is a roll shaft,
there being one in each sleeve §5. These roll
shafts are supported on anti-friction bearings 23,
24, which bearings are contained within the en-
larged pockets {6 and (1. These pockels are
closed at their outer ends by covers 25, 26, which
covers are provided with grease seals 27, 28, the

seal 27 being associated with the reduced end 29,
‘40

of the shaft 22. The seal 28 being associated
with a sleeve 30 at the rear end of the conical
.roll 3f, which is rigidly mounted on the shaft
22. 32 is a driving sprocket on the reduced end
29, of the shaft. There are two such shafts and
the arrangement for driving, mounting, support-
ing and lubricating them is the same in each
case, there being one shaft in each of the shaft
housings 15, so that the conical rolls at the front
"of the machine as indicated in Figure 1 come to-
gether to provide a pass between them for the
stock to be worked as will hereinafter appear.

Projecting upwardly above the table top and
extending below it are two opposed angle mem-
bers 35, rigidly attached by suitable means to the
table top and other parts of the frame of the
machine. ' 36 is a tension yoke welded or other-
wise rigidly attached in position, extending across
the front of the machine and on botl: sides there~

“of extending rearwardly as indicated at 31, to
engage turnbuckles 38, which turnbuckles also
.engage tension members 38, pivoted on lugs 40,
on the two sleeves I7, furthest removed from the
coniea] rolls.

Interposed between similar lugs 40 respective-
1y on the sleeve 11, associated with one roll hous-
ing and the sleeve 16, associated with the other,
is a tension member 41, including two separate
threaded rods joined by a turnbuckle 42. A
similar tension member 43 joins the other pair
of sleeves 16 and {17, this member 43 being bifur-
cated intermediate its two ends to permit pas-
sage of the member 41, and being provided with
a similar turnbuckle 42. Joining the lugs 40,
on the two sleeves 17, is & compression-tension
member 44, which includes yokes 45, into which

96

15

20

25

35

45

50

55

60

(i1

70

76

2,262,227

are threaded in opposite directions the capstan
member 46. Also joining the two lugs 40, on
the two sleeves 16, adjacent the rolls is a similar
compression-tension member 41.

By manipulation of these compression-tension
members, after releasing the set screws and hold-
ing . bolts which hold the feet upon which the
shaft housings are supported, it is possible by
manipulating the various compression-tension
members to adjust the relative positions of the
conical rolls, the rolls may be moved longitudi-
nally parallel with their axes. They may  be
moved transversely by adjustment at either end,
thus making it possible to provide a wide range
of adjustment of the size and shape of the pass
or area between the opposed portions of the two -
conical rolls. If desired, the sef screws associ-
ated with the sockets may be used to assist in
making this adjustment and once it is made all
the set screws, holding bolts, tension-compression
members may all be tightened up to rigidly hold,
so far as that is possible in any machine, the two
conical rolls in desired working relation.

In line with the angles 35, the table top i is
slotted and two opposed horizontal channel mem-
bers 51, 52, extend vertically through this slot,
being welded to the table and to the front I-
beams which are cut away to permit passage of
the channel plates. 53 is a plate welded to the
rear end of the two channels and extending ver-
tically from a point above to a point below the
table top f, and having a right angle extension
54, which underlies and is welded to the channel
flanges. This extension is perforated in line with
a nut 55, the purpose of which will hereinafter
appear. )

56 is a plate joining the front edges of the

.channels 51 and 52, just as the plate 53 joins

their rear edges. 'The upper portions of the chan-
nels 51 and 52 are cut away as at 57, adjacent
the rolls 31, so that the flanges 58 along the up-
per edges of the channels terminate adjacent the
apices of the rolls. 58 is a hollow square tube
intersecting the. forwardly extending flanges of
the angles 38, which are cut away for that pur-
pose. This tube is welded to the angles, pro-

-Jects across the machine and supports and con-

tains welded therein a nut 60, the purpose of
which will hereinafter appear.

6f is a bracket associated with one of the ta-
ble support columns 2. It carries an inclined stub
shaft 62, on which is mounted for rotation a reel
63, adapted to carry the stock or steel ribbon 64,
which is to be used to form the helicoid flight.
This steel ribbon is adapted to be fed upwardly
from below into the pass between the rolls where-
by it is formed into conveyer flight.

The means for guiding the stock include two
opposed wear plates 65, 66 having a plurality of
bosses 61, threaded to be engaged by studs 68,
which enter through the channels 54, 52 by holes
69. These holes may be somewhat larger than.
the studs so as, if desired, to permit some measure
of adjustable movement of the studs where they
engage the bosses to assist in positioning. the
wear plates 65, 66. These wear plates are
notched as indicated at 70, and terminate at
their upper ends in guide members T1, 72, having
tapered extremities 13, adapted to conform gen-
erally to the contour of the rolls so that these
wear plates may guide the stock as closely up to
the pass between the rolls as possible. 14, 715
are channel cages adapted to enclose the notched
edges of the wear plates and terminating in

heads 71, 72. Each of these cages carries pref-
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erably three rollers 16, which fit within the re-
‘cesses or notches 70, and are adapted to engage
the opposed edges of the stock. There is an ad-
ditional roller 71, carried by the guide heads Ti,
72, immediately adjacent the pass where the
stock enters the rolls. All this mechanism, in-
cluding wear plates, cages, etc. is contained with-
in the box formed between the two channel
plates 51, and 52, and the wear plate and cage
assembly may be removable and interchangeable
to provide for a range of stock of different width
and different thickness. )

To roll conveyer flight of different diameters,
it is important to be able to adjust the position
of the stock as it is fed to the rolls. This-is ac-

complished by the two wedges 81, 82, which are’

slotted at 83, 84, as indicated to engage screw
heads 85, 86, on screws 87, 88, threaded respec-
tively in the nuts 55 and 60. These screws are
provided with capstan bars 88. If desired, a
filler plate 80, may be interposed between the
wedge 82, and the cage 14, or the wedge 81, and
the cage 15, as the case may be, depending
upon the position on the rolls that it is desired to
have the stock enter. The use of the two op-
posed wedges makes it possible to move the whole
feed box assembly including the wear plates, the
rollers, the cage and the bosses in a direction
perpendicular to the plane defined by the axes
of the two rollers so that the stock may enter the
rolls close to or far from their apices. The

10

15

20

25

30

wedges may also be used to supply a sufficient

initial pressure upon the opposed edges of the
stock to insure proper operation,

When it is desired to disassemble the feed box, '

the pressure on the wedges is released and the
hox may then be withdrawn from below because
the flanges of the channels are outwardly dis-
-posed. - When the box has been withdrawn, it is
then possible to withdraw the two wedges by
moving them laterally in a direction perpendicu-
lar to the plates 53, 56, to disengage them from
the nuts 84, 885.

35

3

ward which the flight is to go. The reason for
and effect of this will hereinafter appear.

101 is a bracket slidable along the shaft 58.
It is adapted to be locked in position by means of
a set screw 102, This bracket carries the upright
103, upon which is slidably mounted a sleeve {04,
which may be angularly and vertically adjusted
and held in position by the set screw 105; project-
ing laterally from this sleeve 104, is another
sleeve 106, inclined to the sleeve 104. Under
some circumstances, the sleeves 106 and 104 may
be angularly adjustable with respect to one an-
other or under other circumstances they may be
adjusted once and for all and welded or other-
wise rigidly fastened together. The sleeve 108
carries axially adjustable therein a flight guide
1087, adapted to be adjusted in position to engage
the flight as it passes out from between the pass
in opposition to the wedge 91.

110 is & motor mounted on a platform i, be~
neath the table top . This motor drives by
means of a gear reducer {2, and chain (13, one
of the sprockets 32. A similar motor gear re-
ducer and chain drives the other sprocket 32 so
that there is a separate drive and separate gear
reduction for each of the two rolls, there being no
mechanical connection between them except that
provided by the stock in the pass between them,
which, experience teaches is entirely sufficient to
maintain the rolls in proper coordination,

Figures 12, 13, and 14 diagrammatically show
the discharge of the stock from the pass between
the rolls. Figure 13 shows the rolls as you would
look at them standing in front of the machine.
Figure 12 shows the rolls as you would look down
on them from above. Figure 14 shows the roll

" if the near roll and associated elements were re-
- moved. In each case a right hand helicoid con-

40

As the stock is fed up through the pass between

the rolls, it is distorted. The thickness remains
constant or substantially constant at its inner
periphery and is greatly decreased at its outer
periphery.  As a result, the inner periphery of the
flight is short relatively to the outer periphery,
this causes the stock to take generally the shape
shown in Pigure 8. Whichkever way it goes, how-
ever, to the right or left as it comes cut of the pass
decides the question whether the flight is going
to be a right hand or left hand flight. In order
to control this, I use a wedge 81, which will be
yieldingly held in the space between the rclls im-
mediately adjacent the discharge side of the pass
by a spring support %2, pivoted at 93, on =
bracket 94, supported by the upper ends of the
angles 35. At its rear end, this spring is sup-
ported by links 95, on angles 96, which extend up
through. the table top {. The wedge 8f 1s ad-
justably positioned on the spring lever 82, by
means of a plurality of spaced holes 87, engaged
by studs 98, so that the wedge may be longitudi-
nally adjusted in consonance with longitudinal

45
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56

veyer flight is shown.

Considering Airst the aspect of the flight as in
Figure 13, the rolls are so positioned that the
thickest part of the flight is nearest to the
apices of the rolls and nearest to the point at
which the axes of the rolls prolonged, intersect,
that is, ai the point of minimum diameter of the
roll the fight is the thickest and as the diam-
eters of the rolls increase, the pass between them
decreases and the flight decreases in thickness.

As the stock comes up through the pass, the
tendency is for it o form & washer, the de-
creased thickness of the outer periphery result-
ing in an Increased peripheral length and if
nothing were done about it, the stock would tend
to form a flat or nearly flat series of washers.

The guiding means applied to the flight after
it has come through the pass determine whether

- or not the flight shall be right or ieft hand and

60

65

adjustment of the position of the feed box and

stock for different positions of the pass along the
face of the rolls.

If the flight is to be discharged to the right,
the wedge is placed on the right hand side of the
flight instead of as would at first thought be ex-
pected on the left hand side. In other words,
the wedge is placed on the side of the flight to-

97

70

75

determine the pitch. It will be noted that the
stiftest part of the flight is at the inner periph-
ery where the thickness has been little if any
reduced. There is a tendency for the stock to
come straight up, bisecting the angle between
the opposed roll faces. The flight guide member
i07 engages the near face of -the flight, and
wedge 9! engages the forward side of the flight,
as seen in Figure 13. The wedge tends to bend
the thinner less resistant portion of the flight to
the left, in Figures 12 and 13 in the direction
opposite to the direction the flight is going to
take in leaving the rolls.. The guide 07 tends
to cause the flight to discharge from the rolls .
toward the right. The operation of these two
guide members fixes the direction of travel and
the angle or pitch and the change in direction
of' the stiffer central portion of the flight is a



4

minimum - while the change in direction or
change in angle of the lighter, thinner, more
flexible portion of the flight is a maximum.
These two cooperating guide elements are all
that is required to determine the direction of
travel and the pitch. The wedge 91, forcing the
thinner portion of the fligsht over to the left
causes the flight itself to form as'it is discharged
from the roll, the desired pitch of the stock to
conform to the pitch imposed upon ‘it by the
guide 107. .

The idea of cold rolling helicoid conveyer
flight is not new." The important thing about
my device is that on one machine with one pair
of rolls by merely adjusting the apparatus, I am
able to roll a variety of diameters inside and
outside and a variety of pitches and by substitut-

10

15

ing a single easily removable and easily ad-

justable feed box, T am able to roll stock of
different width and thickness. )

In setting up my apparatus, it is essential
that the proper location of the stock within the
rolls, that is the proper position and shape of
the parts' be predetermined, and the starting
point for this is a determination of the distance
from the inside edge of the stock to the point of
intersection of the axes of the rolls.

Figure 17 is a diagrammatic fragmentary
showing of the position of the rolls for rolling
six inch flight showing in dotted lines the posi-
tion of the rolls for sixteen inch flight and in
dash lines the position of the rolls for a nine
inch flight.

20

"between the channels (26,
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access may be had to the end of the screw fo
pin or weld the head to the screw in the pocket.
in the wedge.

The stub shaft 62, which carries the reel 63,
is mounted on a slide block 25, which travels
127, on the frame.
This block may be horizontally displaced by a
screw 128, threaded. in the nut 129, rigidly sup-
ported on the channels 126, 127, so as to adjust
the position of the reel to insure that the stock
as it is paid off the reel into the feed box will
always be discharged tangentially from the reel
and will travel a straight path from such tan-
gential discharge to the feed box.

In order to assist in positioning the feed box
in place, it may be supported by a diagonal
screw 130, threaded in a nut 131, supported be-
tween the angles 35. This nut. is sufficiently
forward that the feed box when the pressure on
the wedges has been released may be rotated
enough to pass down between the wedge 81, and

" the nut 134, and the inner end of the screw 130,

25

" cumstances,

30

It will be noted that in each case the angles -

between the rolls varies from size to size, also
that the distance between the roll apices and the
starting point O also varies from size to size,
thus demonstrating the necessity of providing
in a machine of this type means for adjusting
the rolls axially along the center line of the
rolls, laterally at the front ends of the roll shafts
and laterally at the back ends of the roll shafts.

This three-way adjustment of the roll shafts

as indicated in Figure 17, in my experience is of -

the utmost importance. - The rolls having a
curved contour only generally conical may be
adjusted to fit any shape of pass desired and
they might be so adjusted to fit this shape of
pass satisfactorily but the machine will not
make g8 satisfactory conveyer unless the center
lines of the axis of the two rolls intersect at a
point common to all sizes of conveyers.
. Under some circumstances, a wire range of
interchangecable wear plates may be used, and
the holes in the channels 51, 52, under these
circumstances will be of such size and shape
that when the studs are inserted into the bosses

35

to permit withdrawal of the box. The slight in-
clination of the screw is not sufficient to inter-
fere with this operation.

Although the wedge 91, might under some cir-
be rigidly supported, experience
teaches that it is better to have it spring sup-
ported, because a smoother action results and
there is less danger of scarring the flight as it
is discharged from between the rolls or of obh-
structing - the movement of the flight between
the rolls.

With particular reference to,Flgure 5, the anti-
friction bearing, immediately adjacent the roll

“takes only radial load. The bearing at the rear

end of the shaft ‘takes both radial and thrust

~ load. Of course, the radial load is a maximum

40
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50

for any pair of wear plates, the wear plates will -

be fixed in position. The proper wear plates will
be selected and will be bolted into position, the
wedges being used both to assist in registering
the wear plates with the stud holes in the chan-
nels and to help carry the load on the bo'ts.
Such an arrangement insures a positive non-
changing positioning of the wear plates for each
size of flight.

One reasoni for the use of the filler plate 90

is that by using it a minimum wedge screw
travel will be needed to fix the position of the
cages and wear plates which form a part of the
stock feed box.

If desired, the slots which permxt the -lateral
disassembly of the wedges may have substituted
for them a pocket which can be aligned with a

Tanla dn Ana an hath Af tha nhannal nlatac on that
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adjacent the roll so that by having that bearing
take only radial load, the total burden on the
two bearings is satisfactorily divided. :

Another important function of the feed hox
adjusting wedge is in connection with the initial
setting up of the apparatus for a new size of
helicoid conveyer flight. When the calculations
have been made for setting up the rolls to prop-
erly shape and position the pass and for posi-
tioning the feed box in proper alignment with
the. pass, the various roll adjusting means and
the feed box.adjusting wedges will be manipu-
lated to set the machine up according to the
desired adjustment, then flight may be rolled.
If it happens that because of slight inaccuracies
of adjustment or because of yielding of the parts
or wear of the parts, the adjustment is not ab-
solutely - correct, this will appear by measuring
the flight, then the various adjustments includ-
ing the feed box wedges may be manipulated to
compensate for such inaccuracies. A further
run may be made, the flight again measured
and this process can continue until proper cor-
rect conveyer flight is discharged from the ma-

chine, then the positions of the various parts .

may be scribed or otherwise indicated on the
table top and on the feed box support and at
that time the feed box bosses may be welded
in place so that whenever it is necessary to set
the machine up again for the particular con-
veyer flight, the parts may be reset without fur-
ther calculations.

In connection with Figures 15 and 16, conveyer
flight has been shown both as discharged from
the rolls: according to my invention and as to
devices of the past for the purpose of pointing

At anAd amnhacinineg tha fant that he mov an_
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rangement with the conveyer flight so discharged
and so guided that the central axis of the helix
makes an acute angle with a plane tangent to
the forming rolls extending from them. in the
general direction of discharge, the stiffer thicker
portion of the helix is given a minimum bend,
thereby decreasing the burden upon the rolls
and guiding elements and also decreasing the
distortion of the metal.

Referring especially to Figures 15 and 16,
which show two right hand helicoid flights of
different pitch but the same outside diameter,
and adapted to be mounted on the same size
pipe, the stock in each case approaches the rolls
along the line z——z’. As the helicoid is formed
by the rolls, the wedge 9! forces the outer thin-
ner, less resistant portion of the helicoid to the
left, and the thicker, stiffer, more resistant inner
portion of the helicoid is deflected slightly to the
right. The. thinner portion that was first de-
flected to the left as the helicoid is rolled out,
travels in unison with the inner thicker portion
winding about it so that the whole helicoid is
discharged along the line z’—z’’ which is the
center of the helix.
of the inner stiffer helix. Thus there is a mini-
mum of distortion of the thicker portion of the
helicoid as it is discharged from the roll.- This
is in sharp contrast with previous practice as

indicated by the dotted line helicoid where in- :

stead of causing the two edges of the helicoid
to discharge from the rolls, one on each side of
the line of approach, the whole helicoid is forci-
bly bent to the right so that the thinner portion

of the helicoid is discharged generally parallel :
* with the line of approach and the deflection of

the thicker, stiffer edge of the helicoid is greatly
increased. i

As a result, the distortion of the metal in my
apparatus is reduced to a minimum in contrast
with previously known devices where the distor-
tion is a maximum. Because I allow the stiff
portion of the helicoid so-far as possible to travel
the path it normally would travel doing the
maximum amount of bending with respect to the
thin, rather than the thick edge, I am able to
use much lighter and cheaper guiding and posi-
tioning means. The wear on them and on the
flight and the danger of scoring or distorting
the flight is reduced to a minimum and even
more important experience teaches that by my

- method the power requirements are substantially -

cut in half. The reverse of the above deflections
would: apply for left hand conveyer. The line

z’—y indicates the center line of the helicoid :

discharged according to. the old method.

It will be realized that whilé I have described
and illustrated an operative machine, still many
changes might be made in the size, shape, ar-
rangement and disposition of parts without de-
parting materially from the spirit of my inven-
tion and I wish, therefore, that my showing be
taken as in a large sense diagrammatic.

I claim: v ’

1. In an apparatus for rolling helicoid conveyer-

flight, a pair of opposed generally conical rolls,
- ‘means for guiding the stock to be formed toward
the pass between the rolls and for constraining
it in its travel to a plane perpendicular to the

plane defined by the axes of the rolls and bisect- ¢

ing the angle between said axes, a wedge member
whose width is substantially equal to the width
of the stock, means for holding the wedge mem-
ber in position between the rolls on the side op-
posed to the guide means in substantially the

The line z'—x’’’ is the line .
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plane of approach of the stock, the thin edge of
the wedge being presented to the formed flight
as it emerges from the pass between the rolls.
2. In'an apparatus for rolling helicoid conveyer
flight, a pair of opposed generally conical rolls,
means for guiding the stock to be formed toward
the pass between the rolls and for constraining
it in its travel to a plane perpendicular to the
plane defined by the axes of the rolls and bisect-
ing the angle between said axes, a wedge member .
whose width is substantially equal to the width
of the stock, means for holding the wedge mem-
ber in position between the rolls on the side op-
posed to the guide means in substantially  the
plane of approach of the stock, the thin edge of
the wedge being presented to the formed flight
as it emerges from the pass between the rolls,
means.-adapted to yieldingly urge the wedge in
a direction opposite to the direction of movement
of the flight from the rolls. :
3. In an apparatus for rolling helicoid conveyer

‘ flight, a pair of opposed generally conical rolls,
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means for guiding the stock to be formed toward
the pass between the rolls and for constraining
it in its travel to a plane perpendicular to the
plane defined by the axes of the rolls and bisect-
ing the angle between said axes, a wedge member
whose width is substantially equal to the width
of the stock, means for holding the wedge mem-
ber in position between the rolls on the side op-
posed to the guide means in substantially .the
plane of approach of the stock, the thin edge of
the wedge being presented to the formed flight
as it emerges from the pass between the rolls,
means for adjustably positioning the wedge in a
direction longitudinally of the pass between the
rolls. ' -

4, In an apparatus for rolling helicoid conveyer
flight, a pair of opposed generally conical rolls,
means-for guiding the stock to be formed toward
the pass between the rolls and for constraining
it in its travel to a plane perpendicular to the
plane defined by the axes of the rolls and bisect-
ing the angle between said axes, & wedge member
whose width is substantially equal to the width
of the stock, means for holding the wedge mem-
ber in position between the rolls on the ‘side op-
posed to the guide means in substantially the
plane of approach of the stock, the thin edge of
the wedge being presented to the formed flight
as it emerges from. the pass between the rolls, a
guide member adapted to engage the side of the
flight opposite to the side engaged by the wedge
at a point.in its travel entirely out of register
with and beyond the area of engagement of the
wedge.

5..In an apparatus for rolling helicoid conveyer
flight, a bed plate, a pair of conical rolls sup-
ported on one side thereof; and adapted to rotate
about -axes generally parallel with the plate, a
box frame structure projecting from the side of
the bed plate opposite the side upon which the
rolls are supported in general alignment with
the pass between the rolls, a stock guide within

.the box frame adapted to guide the stock toward

the pass between the rolls, means for laterally .
displacing the guide in a plane generally perpen-

‘dicular to the plane of the bed plate and bisecting

the angle between the roll axes and for locking
the guide in adjusted position, and means for
holding the guide against angular displacement.

6. In an apparatus for rolling helicoid conveyer
flight, a bed plate, a pair cf conical rolls sup-
ported on one side thereof, and adapted to rotate
abcut axes generally parallel with the plate, a
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rangement with the conveyer flight so discharged
and so guided that the central axis of the helix
makes an acute angle with a plane tangent to
the forming rolls extending from them. in the
general direction of discharge, the stiffer thicker
portion of the helix is given a minimum bend,
thereby decreasing the burden upon the rolls
and guiding elements and also decreasing the
distortion of the metal.

Referring especially to Figures 15 and 16,
which show two right hand helicoid flights of
different pitch but the same outside diameter,
and adapted to be mounted on the same size
pipe, the stock in each ¢ase approaches the rolls
along the line z—z’. As the helicoid is formed
by the rolls, the wedge 8! forces the outer thin-
ner, less resistant portion of the helicoid to the
left, and the thicker, stiffer, more resistant inner
portion of the helicoid is deflected slightly to the
right. The. thinner portion that was first de-
flected to the left as the helicoid is rolled out,
travels in unison with the inner thicker portion
winding about it so that the whole helicoid is
discharged along the line z’—a’’ which is the
center of the helix.
of the inner stiffer helix. Thus there is a mini-
mum of distortion of the thicker portion of the
helicoid as it is discharged from the roll. - This
is in sharp contrast with previous practice as

indicated by the dotted line helicoid where in- :

stead of causing the two edges of the helicoid
to discharge from the rolls, one on each side of
the line of approach, the whole helicoid is forci-
bly bent to the right so that the thinner portion

of the helicoid is discharged generally parallel :
© with the line of approach and the deflection of

the thicker, stiffer edge of the helicoid is greatly
increased. k

As a resulf, the distortion of the metal in my
apparatus is reduced to a minimum in contrast
with previously known devices where the distor-
tion is a maximum. Because I allow the stiff
portion of the helicoid so-far as possible to travel
the path it normally would travel doing the
maximum amount of bending with respect to the
thin, rather than the thick edge, I am able to
use much lighter and cheaper guiding and posi-
tioning means. The wear on them and on the
flight and the danger of scoring or distorting
the flight is reduced to a minimum and even
more important experience teaches that by my
- method the power requirements are substantially
cut in half. The reverse of the above deflections
would: apply for left hand conveyer. The line

r'—y indicates the center line of the helicoid :

discharged according to. the old method.

It will be realized that while I have described
and illustrated an operative machine, still many
changes might be made in the size, shape, ar-
rangement and disposition of parts without de-
parting materially from the spirit of my inven-
tion and I wish, therefore, that my showing be
taken as in a large sense diagrammatic.

I claim: : ’ o

1. In an apparatus for rolling helicoid conveyer-

fiight, a pair of opposed generally conical rolls,
means for guiding the stock to be formed toward
the pass between the rolls and for constraining
it in its travel to a plane perpendicular to.the

plane defined by the axes of the rolls and bisect- ¢

ing the angle between said axes, a wedge member
whose width is substantially equal to the width
of the stock, means for holding the wedge mem-
ber in position between the rolls on the side op-
posed to the guide means in substantially the

The line z'—x’’’ is the line
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plane of approach of the stock, the thin edge of
the wedge being presented o the formed flight
as it emerges from the pass between the. rolls.

2. In'an apparatus for rolling helicoid conveyer
flight, a pair of opposed generally conical rolls,
means for guiding the stock to be formed toward
the pass between the rolls and for constraining
it in its travel to a plane perpendicular to the
plane defined by the axes of the rolls and bisect-
ing the angle between said axes, a wedge member
whose width is substantially equal to the width
of the stock, means for holding the wedge mem-
ber in position between the rolls on the side op-
posed to the guide means in substantially.the
plane of approach of the stock, the thin edge of
the wedge being presented to the formed flight
as it emerges from the pass between the rolls,
means.-adapted to yieldingly urge the wedge in
a direction opposite to the direction of movement
of the flight from the rolls.

3. In an apparatus for rolling helicoid conveyer

V flight, a pair of opposed generally conical rolls,
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means for guiding the stock to be formed toward
the pass between the rolls and for constraining
it in its travel to a plane perpendicular to the
plane defined by the axes of the rolls and bisect-
ing the angle between said axes, a wedge member
whose width is substantially equal to the width
of the stock, means for holding the wedge mem-
ber in position between the rolls on the side op-
posed to the guide means in substantially .the
plane of approach of the stock, the thin edge of
the wedge being presented to the formed flight
as it emerges from the pass between the rolls,
means for adjustably positioning the wedge in a
direction longitudinally of the pass between the
rolls. o :

4. In an apparatus for rolling helicoid conveyer
flight, a pair of opposed generally conical rolis,
means for guiding the stock to be formed toward
the pass between the rolls and for constraining
it 'in its travel to a plane perpendicular to the
plane defined by the axes of the rolls and bisect-
ing the angle between said axes, a wedge member
whose width is substantially equal to the width
of the stock, means for holding the wedge mem-
ber in position between the rolls on the ‘side op-
posed to the guide means in substantially the
plane of approach of the stock, the thin edge of
the wedge being presented to the formed flight
as it emerges from the pass between the rolls, &
guide member adapted to engage the side of the
flight opposite to the side engaged by the wedge
at a point. in its travel entirely out of register
with and beyond the area of engagement of the
wedge. : :

5..In an apparatus for rolling helicoid conveye
flight, a bed plate, a pair of conical rolls sup-
ported on one side thereof; and adapted to rotate
about axes generally parallel with the plate, a
box frame structure projecting from the side of
the bed plate opposite the side upon which the
rolls are supported in general alignment with
the pass between the rolls, a stock guide within

.the box frame adapted to guide the stock toward

the pass between the rolls, means for laterally
displacing the guide in a plane generally perpen-

‘dicular to the plane of the bed plate and bisecting

the angle between the roll axes and for locking
the guide in adjusted position, and means for
holding the guide against angular displacement.

6. In an apparatus for rolling helicoid conveyer
flight, a bed plate, a pair cf conical rolls sup-
ported on one side thereof, and adapted to rotate
abcut axes generally parallel with the plate, a
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‘box frame structure projecting from the side of
the bed plate opposite-the side upon which the
rolls are supported in general alignment with the
pass between the rolls, a stock guide within the
box frame adapted to guide the stock toward
the pass between the rolls, means for laterally
displacing the guide in a plane generally per-
pendicular to the plane of the bed plate and

bisecting the angle between the roll axes and’

for locking the guide’in adjusted position, means
far moving the guide longitudinally in a direction
generally parallel with the direction of travel of
. the stock and for locking the guide against such
movement, and means for holding the guide
against angular displacement. :

7. In an apparatus for cold rolling helicoid
conveyer flight and the like, a bed plate, a sup-
porting frame therefor, a pair of inclined roll
shafts supported on the bed plate and constrained

to adjustable movement in a plane parallel with-

the plane of the bed plate, a conical roll on the
end of each-shaft, the rolis being in juxtaposi-
“tion to one another to form a pass between their
opposed faces, separate power means for each
shaft, supported on the frame below the bed
plate and a separate flexible drive connection
between each power means and its associated
shaft whereby each shaft may be longitudinally,
angularly, and transversely displaced without in-
terference with the -drive connection between
each shaft and its associated power source.

8. In combination, a pair of shafts having in-

tersecting axes, a generally conical forming roll
on the end of each shaft nearest the point of
intersection of the axes, bearings spaced along
. each shaft, one of them being near each roll,
a foot associated with each bearing, projecting
away from the plane of the roll axes, means as-
sociated with each foot for positively, and mi-
crometrically, moving it in all directions in a
plane parallel with the plane of the roll axes and
for locking it in position after such movement,
separate adjustable means located in the plane
of the roll axes for positively preveriting displace-
ment in said plane, of the roll axes in response
to pressure applied at the rolls.

9. In combination, a pair of shafts having in-
tersecting axes, a generally conical forming roll
on the end of each shaft nearest the point of
intersection of the axes, bearings spaced along
each shaft, one of them being near each roll,
a foot associated with each bearin;;, projecting
away from the plane of the roll axes, and means
assoclated with the feet for supporting the bear-
ings and adjustable means located in the plane of

the roll axes for positively preventing displace--

ment in said plane, of the roll axes in response
to pressure applied at the rolls.

10. In combination, a pair of shafts having in-
tersecting axes, a generally conical forming roll

on the end of each shaft nearest the point of
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intersection of the axes, bearings spaced along
each shaft, one of them being near each roll,
a bed plate generally parallel with the plane of
the axes, a foot associated with.each bearing,
resting upon the plate, means associated with
each foot and the bed plate for positively and
micrometricslly, moving the foot in all directions
in a plane parallel with the bed plate and for

- locking it in position after such movement, sepa-

10

rate adjustable means located in the plane of -
the roll axes for positively preventing displace~
ment in said plane, of the roll axes in response

‘to pressure applied at the rolls. -

16

20

25

. 11, In combination, a pair of shafts having in-
tersecting axes, a generally conical forming roll
on the end of each shaft nearest the point of in-
tersection of the axes, bearings spaced along each
shaft, one of them being near each roll, a bed
plate generally parallel with the plane of the
axes, a foot associated with each bearing, rest- -
ing upon the plate, and means associated with
the feet for supporting the bearings and adjust-
able means located in the plane of the roll axes
for positively preventing displacement in said
plane, of thé roll axes in response to pressure

~ applied at.the rolls.
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12, Tn combination, a pair of shafts having in-
tersecting axes, a generally conical forming roll
on the end of each shaft nearest the point of
intersection of the axes, bearings spaced along
each shaft, one of them being near each roll,
a supporting sleeve encircling each shaft and
positively aligning the bearinzs associated there-
with, a bed plate generally pa-ailel with the plane
of the axes, a foot associate { with each end of
each sleeve for supporting the sleeve upon the
bed plate, means associater] with each foot and
the bed plate for positively and micrometrically

moving the foot in all directions in a plane paral-

lel with the bed plate and for locking it in posi-
tion after such movement, separate adjustable

‘means located in the plane of the roll axes and

engaging the sleeves for positively preventing
displacement in said plane of the roll axes in
response to pressure applied at the rolls.

13. In combination, a pair of shafts having in-
tersecting axes, a generally conical forming roll
on the end of each shaft nearest the point of
intersection of the axes, bearings spaced along
each shaft, one of them being near each- roll,
a supporting sleeve. encircling each shaft and
positively aligning the bearings associated there-
with, a bed plate generally parallel with the plane
of the axes, a foot associated: with each end of
each sleeve for supporting the. sleeye upon the
bed plate, adjustable means located in the plane
of the roll axes and engaging the sleeves for
positively preventing displacement in said plane, -
of the roll axes in response.to pressure applled

-at the rolls.

HIRAM 0. F'ULSON.-
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This invention broadly relates to metal
shaping machines, but it more -especially
comprehends the type adapted to expedi-
tiously form a bar of steel cold into a con-
tinuous helicoid or spiral conveyer. |

A principal object of this invention is to
design a machine provided with three cone-
like pressure rolls angularly positioned with
respect to each other, with their cone apices
converging to substantially a common point,
and adapted to form a bar or a strip of
steel cold into a helicoid or endless conveyer
as it travels therebetween. -

While two beveled or cone-shaped rolls
have heretofore been employed to shape a bar
of heated steel into a-spiral, such construc-
tion has proven incapable of satisfactorily
functioning when the bar was not heated,
therefore, an important object of this inven-
tion is the provision of a.third roll, the
points of all three rolls being in true align-
ment, and while all three rolls travel at the
same speed, the third roll is adjustable to
effect a slightly faster feeding movement for
encouraging flow of the stock through said
shaping rolls, and adapted for selective co-
operation with either of said first mentioned
rolls to effect either a right or left hand heli-
coid conveyer as desired. ‘ .

A further object of this invention is fo
provide a stock feeding guide mechanism ad-
justable with respect to the meeting ends of
the rolls to regulate the pitch and to enlarge
or lessen the orifice in the center of the
spiral, depending upon the size of the stock
and type of spiral desired.

A still further object of this invention is
the provision of a stock feeding guide em-
bodying an adjustable roller structure for
guiding and lessening the friction on the

- _stock as it is drawn into the shaping dies or

4

o

rolls. :

Another object of this invention is the pro-
vision' of adjustable deflecting quids or
guides cooperating with the respective rolls
for directing the course of the stock and

. assisting in shaping same into the desired

b
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configuration or helicoid. -
With these and other objects in view,
which will become apparent as the descrip-
tion proceeds, the invention resides in the
construction, combination and arrangement

of parts, hereinafter more fully described-
and claimed, and illustrated in the accom-

panying drawings, in which like characters
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of reference indicate like parts throughout
the several figures, of which: :

Fig. 1 is a front elevation partly in pesr-
spective of my improved machine for form-
in% helicoids;

1g. 2 is a side elevation of the same;
~ Fig. 8 is a'detail front elevation of the
forming rolls;

Fig. 4 is a perspective view of the feeding
guide assembly;

Fig. 5 is a similar view from the opposite
side of the same; and

Fig. 6 is a detail interior elevation of one
half of the feeding guide showing the diag-
onal channel and rollers in position.

I am aware that spiral conveyers formed
while the stock is in a heated condition is
well known to the art, but the formation of a
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continuous helicoid conveyer from a bar of

steel cold has proven to be commercially im-
possible and the attainment of which is a
problem that has occupied for many years

75

the attention of those skilled in the art, with, -

scand success.
In the method of conveyer construction

80

heretofore in use, and in order to manufac- .

ture the product in all sizes, it has been nec-
essary to heat the bar to as nearly as possible
a uniform heat, with the result of fire marks,
damage to material, heavy and uneven
places, charred and burned material, soft

_spots, and other troublesome and unsatisfac-

tory conditions incident to the heating proc-
ess, and it was to overcome such deficiencies,
and render it possible to roll the bar cold
thereby preserving all of the original quali-
ties of the metal, effecting hardening of the
outer surface and uniformity in strength and
appearance, that I designed the device form-
ing the subject matter of this invention, and
which accomplishes the above result with
ease and facility through the instrumentality
of powerful gears mounted in heavy ball
bearings adjacent each of the conical dies or
forming rolls, and which in conjunction with
the deflecting quids or shaping guides, owing
to the scientific distribution of load stresses,
enables the . forming of continuous flight
conveyers cold with rapidity and with a
minimum of power. . :

In the iltustrated embodiment charac-
terizing this invention there is shown a sup-
porting frame A comprising front standards
1 and rear standards 2, which latter are in-
terconnected by cross beams 3, 4, and B, re-
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spectively, firmly secured to said standards.

by bolts 6. The upper ends of front stand-
ards 1 are secured by bolts 7 to the longi-
tudinally opposite corners of substa.ntia%lly
square vertical frame plate 8, the lower cor-
ner of which rests on and is secured to the
supporting stand 9. The said stand 9 is
rigidly braced by angle bars 10 having their
front ends fastened to.either side of the
upper face of the stand 9 by fastening ele-
ments 11 with their other ends resting on
and firmly secured to T-bar 12 carried by
the supporting standards 2. The longi-
tudinally opposed corners of frame plate 8
supported by standards 1 are connected to
rear standards 2 by bars 13, and the upper

end of said plate is connected to cross-beams -

5 by spaced parallel bars 14.
Mounted on the frame plate 8 parallelly
aced from each of its lower sides are roller
shafts 15 and 16, respectively. Mounted in
heavy thrust bearings 17 suitably secured

to plate 8 by elements 18, and substantially

surrounding ‘each of said bearings is an up-
standing integral flange 19 through which
extends set screws or bolts 20 for adjusting
laterally and longitudinally said bearings
for a purpose which will hereinafter more
fully appear. Shafts 15 and 16 terminate
at their lower or meeting extremities in de-
tachable conical rolls or dies 21 secured b
a plurality of countersunk screws 21’ whic
structurally and functionally will herein-
after be described in more. particular detail.
Secured on the upper ends of shafts 15
and 16 are large bevel gears 22 adapted to
mesh with pinions 23 secured on the ends of
horizontal shaft 24 mounted in bearings 25
secured to plate 8 and to the extensions 26
of said plate 8 by fastening element 27.
Also mounted on shaft 24 intermediate bear-
ings 25 is large gear wheel 28 adapted to
mesh with a pinion (not shown) carried by
drive shaft 29 mounted in bearings suitably
secured and supported by parallel bars 14.
Properly keyed or otherwise secured on one
end of shaft 29 is sprocket wheel 30 con-
nected to the motor 31 by drive chain 32,
the said motor 31 being supported on and
suitably secured to parallel bars 14 by fas-
tening elements 33. Adjustment of the
bearings 25 is effected similar to bearings 17
by set screws or bolts 20 threadedly engag-

~ ing the flange-like projections 19 formed in-
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tegral with thé frame plate 8.
Mounted in bearings 34 and 35 supported
on stand 9 and T-bar 12, respectively, is a

third roller shaft 36 formed with a detach--

able cone-shaped roll or die 37 similar to
rolls 21 and operatively positioned so that
the apices of all three rolls will meet at sub-
stantially a common point as .clearly shown
in Fig, 3 of the drawings. Shaft 86 is
adapted to effect longitudinal adjustment of
the conical roll or die 37 with respect to rolls
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21 for a
pearing.

Longitudinally slidable on the shaft 36
intermediate the bearings 34 and 35 are a
pair of spaced bevel gears 38 and 39 adapted
for respective selective engagement with a
complemental bevel gear 40 mounted on the
end of drive shaft 41 to effect reversal
of the rotatable direction of shaft 36 and
roll 37 to form either right or left hand

purpose hereinafter more fully ap-

0

75

continuous helicoid or spiral flight conveyer -

as desired. The lower end of drive shaft 41
is mounted in bearings 42 secured. to beam
438, one end of which is attached to frame
plate 8 and the other to cross-beam 4, the
upper end of said shaft being mounted in
bearing 44 supported by bar 13. Mounted
on shaft 41 intermediate bearings 42 and 44
is sprocket. 45 connected by- chain 46 with
sprocket 47 secured on roller shaft 15 from
which it is driven. _

It will be noted that shaft 24 through the
instrumentality of pinions 28 and large gears
22 imparts powerful rotational force to
shafts 15 and 16 and conical rolls 21 in di-
rections towards each other, and to shaft
36 and conical roll 37 from shaft 15 through
sprocket 47, chain 46, sprocket 45, shaft 41,
gear 40 and gear 38 or 39 dependent upon
whether it is desired for shaft 36 to co-
operate with and rotate in the direction of
shaft 15 or 16.

The frame plate 8 is recessed at its upper
end as at 48 to receive the gear wheel 28,
and at its lower end as at 49 surrounding the
three cooperating rolls or dies 21 and 39 as
clearly shown in Fig.1 of the drawings, and
is also formed with openings 46" through
which is adapted to extend chain 46. :

A movable frame 50 is positioned adjacent
stand 9 adapted to support a table 51 suit-
ably secured thereto and vertically adjust-
able with respect to said stand 9 by jack
screws 52 provided with threaded nuts 53
vertically supported in the base 54. Detach-
ably secured to top 51 by fastening elements
or bolts 55 spaced from said top by spacer
washers 56 is a board or shelf 57 on which
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is adapted to be mounted the material or °

stock guide assembly B immediately facing
the converging apices of the conical rolls
21 and. 37, which will now be described in
detail. ,

The stock guide assembly B comprises a
pair of base blocks 58 between which is
firmly clamped and vertically supported an
inverted substantially L-shaped stock guide
59 by bolt 60, said blocks 58 being secured
to board 57 by bolts or fastening elements
61. The said guide 59 comprises a pair of
complemental members ¢ and 3, respec-
tively. ~

Each of the members o and b are diago-

nally recessed on their inner surfaces as at
130

62 to form when operatively positioned the
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guide channel 63 through which the stock
64 is adapted to flow or be directed to the
shaping rolls 21. Owing to the power ex-
erted on the stock by the shaping rolls 21,
a great tortional stress is imparted to the
guide 59, and in order to reduce the wear
and reduce friction an inlay 65 of very hard
steel is inserted in the side walls of open-
ing 63. To further reduce friction the
stock is adapted to travel through the guide
59 between hardened steel rollers 66 posi-
tioned along the top and bottom of the
channel 63. The initial top roller 67 is ec-
centrically mounted in the bifurcated end
of the handle 68, which is detachably se-

cured to the main portion of the handle as:

at 68’, and as the handle is brought down
the roller exerts a pressure on the stock
which tends to steady it on each of the
other rollers, and which: construction per-
mits a slight variation in stock widths with-
out any adjustment of the other rollers.
‘While the rollers 66 in the present instance
are shown as fixed, it is to be understood
that they may be adjustably mounted to ac-
commodate varying widths of stock, as de-
sired.

- The inner edge of guide 59 is wedge-
shaped as at 69 to extend substantially be-
tween the beveled surfaces of rolls 21 when
operatively positioned so as to deliver the
stock 64 directly to said rolls. The upper
ends of the complemental .members @ and b
are firmly secured together by bolts or
fastening elements 70.

Mounted on the board 57 intermediate the
stand 9 and guide 59 is a substantially
rectangular base block 71 formed with in:
tegral upstanding portions at its inner end
and centrally thereof vertically bored to re-
ceive the stem portions of the hardened steel
frictionless roller guide 72 and the steel
housing member 73 adjustably secured by
set sctew T4, the said base block 71 being
movably secured to shelf or; board 57 b
bolt or fastening element 75 and longitudi-
nally and arcuately adjustable with respect
to said guide 59, additionally-secured in such
adjusted position by set screw 76. As ap-
parent from the above, the friction steel
roller guide 72 is adjustable either to the
right or left as occasion may require, and
has a controlling influence.in guiding, the
stock out to the diameter and spiral pitches
required. The hardened steel member 73
has its upper face hollowed out as at 77 to
fit the cone surface of roll 37 constituting
a housing or guard therefor to prevent jam-

~ ming of the stock and is suitably recessed
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on its under side to allow free rotation of
the roller guide 72. ' N

Positioned adjacent base block 71 spaced
from block 58 is a substantially triangular
base member 78 secured to board 57 by
fastening elements 79 and formed with an
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integral wupstanding portion 80 centrally
bored to receive the vertical stem 81 of the
deflecting guide or quid 82 formed integral
therewith. The deflector or guide 82 pro-
jects from said stem 81 laterally and up-
wardly with its upper surface hollowed or
dished as at 83 and is adapted to partially
extend back of conical roll 21 adjacent roll
37 so as to contact the outer surface of the
helicoid as its emerges from conical rolls
21 and 37, directing it from the machine and
assisting 1n maintaining uniformityin diam-
eter and pitch, when forming a left hand
helicoid conveyer. The said deflector guide
82 is arcuately and vertically adjustable by
stem 81 which is held in any desired posi-
tion by set screw 84. -

A similar base block 78 identically posi-
tioned on the opposite side of block 71 se-
cured by elements 79 to board 57 and with
the centrally bored upstanding portion 80
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adapted to receive the vertical stem 85 in-

tegrally formed with the deflecting guide
or quid 86 corresponding to deflector 82 in
structure and function, except being posi-
tioned on the opposite side of the housing
78, is adapted to take off the stock or
helicoid from the opposite side of the ma-
chine when the rotational direction of the
third or horizontal roll 37 is towards said
deflector 86 to form a right hand spiral con-
veyer. _

An adjustable and detachable spider-like
frame 87 adapted to support the stock 64
prior to its delivery to the guide 59 is posi-
tioned at one side of the machine, in the
present instance secured to the corner of
board 57 by clamp 88 and to stand 9 as at
89 and supported by leg 90 secured to said
frame as at 91, as clearly shown in Fig. 1
of the drawings, and supporting arm 92
over which is adapted to travel the finished
right hand spiral conveyer 93 as it emerges
from the machine, is formed with standards
94 adapted to be vertically supported in the
upstanding portions 95 integrally formed
with the base 96 secured to board 57 by
fastening elements or bolts 97. In forming
a left hand spiral or continuous flight con-
veyer the stock is taken off the machine from
the opposite side to that shown in Fig. 1
and in which case the relative positions of
frame 87 and arm 92 with respect to the ma-
chine are reversed.

-The motive power of the device is con-
trolled by switch 98 secured centrally of
frame plate 8 as at 99 and connected to elec-
tric motor 31 by wires 100 and 101.

While. the operation of the device is clear
from the above description, it might be well
to explain in more detail the operation with
respect to certain features of the invention.

efore passing the stock 64 to the rolls
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from guide 59, the said rolls 21 and 387 are =

adjusted to the proper spacing, preferably.
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to compress the metal or stock on its outer
edge and thicken it on its inner edge, the
direction and pressure of the third roll 87
being towards and against the roll 21 on the
side of the machine from which the finished
helicoid or continuous conveyer flight is
taken. :

While the diameter of the helicoid is pri-
marily controlled by the thickness of the
stock, the outside of the diameter and the in-
side of the orifice through the spiral is con-
trolled by raising or.lowering the bar or
stock with respect to the conical faces of the
rolls 21 through the instrumentality of table
51, and adjusting the deflecting guides 82,
86, and 72 to the desired size of the helicoid

. to be formed.
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The desired curvature or helical to form
a spiral conveyer of given size and pitch is
further regulated by an adjustment of the
flow of the stock to the conical rolls and
longitudinal adjustment of roll 37.

After the device has been properly ad-
justed as above, the stock 64 is passed be-

5 tween conical rolls 21 around and between

one of said rolls and roll 37 on the side ‘of
the machine from which it is to be taken,
where it is engaged by the deflecting guides
82 or 86 and directed from the machine on
arm 92 in the form of the desired helicoid

‘or _continuous spiral conveyer.

It is apparent from the above that I have
designed a machine of simple construction,
easily adjusted, and adapted to exert a
powerful shaping force on a bar of cold
metal or steel to expeditiously form the same
into the desired type of continuous helicoid
or spiral conveyer. ' :

Although in practice I have found the
form of my invention illustrated in the ac-
companying drawings and referred to in
the above description as the preferred em-

‘bodiment, is the most efficient and practical,

yet realizing the conditions concurrent with
the adoption of my device will necessarily
vary, 1 desire to emphasize that various
minor changes in details of construction,
proportion and arrangement of parts, may

“ be resorted to within the scope of the ap-
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pended claims without departing from or
sacrificing any of the principles of this in-
vention. -

Having thus described my invention, and
without enumerating variations and equiva-
lents, what I desire protected by Letters
Patent is as set forth in the following
claims:

1. A method for forming a helicoid con-
sisting subjecting the stock to the spiraling
action of a trio of coacting surfaces having
their longitudinal axes located in planes at
substantial right angles to each other.

2. A method for forming a helicoid con-
sisting in successively passing the stock be-
{ween pairs of a trio of coacting rotary sur-
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faces having their longitudinal axes located

in planes at, substantial right angles to each.

other.

3. In a machine for forming continuous
helicoids .or spiral conveyers, the combina-
tion of a trio of conical pressure rolls hav-
ing their apices converging to a common
point adapted to engage the stock to form a
helicoid, and means for driving the rolls.

4. In a machine for forming continuous
helicoids or spirals, the combination of three
conical pressure rolls angularly positioned
with respect to each other, one of said rolls
adapted for selective cooperation with either
of the other rolls for engagement with the
stock to form a helicoid.

5. In a machine for forming continuous
helicoids or spirals, the combination of a
pair of conical rolls mounted in substan-
tially a vertical plane, a third conical roll
mounted in a longitudinal plane and adapt-
ed for selective cooperation with either of
the other rolls for engagement with the
stock to form a helicoid. -

6. In a machine for forming continuous
helicoids or spiral conveyers, the combina-
tion of two conical pressure rolls mounted
in the same axial plane, a third conical pres-
sure roll mounted at substantial right angles
to the first mentioned rolls and longitudi-
nally adjustable with respect thereto.

7. In a machine for forming continuous
helicoids or spiral conveyers, the combina-
tion of three rotatable shafts having conical
rolls detachably secured to their lower ends
with their apices converging to a common
point, and means for driving said shafts.

8. In a machine for forming continuous
helicoids or spiral conveyers, the combina-
tion of two shafts formed with conical pres-
sure rolls mounted in the same axial plane,
a third shaft formed with a similar conical
pressure roll mounted at substantial right
angles to the first mentioned shafts, means
for driving said first mentioned shafts, and
additional means for driving the third shaft
from one of said other shafts.

9. In a machine for forming continuous
helicoids or spiral conveyers, the combina-
tion of a trio of conical rolls, means for
guiding the stock to the rolls, and means for
effecting vertical adjustment of the guiding
means with respect to said rolls.

10. In a machine for forming continuous
helicoids or spirals, the combination of a
plurality of conical pressure rolls, means for
guiding the stock to said rolls, means for
guiding the stock from said rolls, and means
for effecting simultaneous vertical adjust-
ment of both of said means with respect to
said rolls.

11, In a machine for forming continuous
helicoids or spirals, the combination of a
plurality of conical pressure rolls, means
for guiding the stock to said rolls, means

70

80

85

90

95

100

105

110

115

120

125

130



10

15

20

25

30

1,608,149

for guiding the stock from said rolls, both
of said means being mounted as a unit, and
means for effecting vertical adjustment of
the unit with respect to the rolls.

12. In a machine for forming continuous
helicoids or spiral conveyers, the combina-
tion of a plurality of conical pressure rolls,
means for guiding the stock from said rolls,
said means comprising a rotatable deflector
guide. S

13. In a machine for forming continuous
helicoids or spiral conveyers, the combina-
tion of a plurality of conical pressure rolls,
means for guiding the stock to said rolls,
means for guiding the stock from said rolls,
said latter means comprising fixed and rotat-
able deflector guides.

14, In a machine for forming continuous
helicoids or spiral conveyers, the combina-
tion of a plurality of conical pressure rolls,
means for directing the stock to said rolls,
means for assisting in shaping and guiding
the stock as it emerges from said rolls com-
prising a deflector guide vertically and
transversely arcuately adjustable with re-
spect to the longitudinal axes of said rolls.

15. In a machine for forming continuous
helicoids or spiral conveyers, the combina-
tion of a plurality of conical pressure rolls,
means for directing the stock to said rolls,
means for assisting in shaping and guiding
the stock as it emerges from said rolls, said
means comprising deflector guides certain of
which are vertically and transversely arcu-
ately adjustable with respect to the longi-
tudinal axes of said rolls.

16. In a machine for forming continuous
helicoids or spiral conveyers, the combina-
tion of a plurality of conical pressure rolls,
means for directing the stock to said rolls,
means for assisting in shaping and guiding
the stock as it emerges from said rolls, said
means-comprising deflecting guides cooperat-
ing with the rolls on opposite sides thereof,
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one of said guides adapted to engage the
stock when forming a right hand conveyer
and the other when forming a left hand
conveyer. :

17. In a machine for forming continuous
helicoids or spiral conveyers, the combina-
tion of a plurality of conical pressure rolls,
means for directing the stock to said rolls,
means for assisting in shaping and guiding
the stock as it emerges from said rolls, said
means comprising deflecting guides cooper-
ating with the rolls on opposite sides thereof,
certain of said guides adapted to engage the
stock when forming a right hand helicoid
and others when forming g left hand heli-
coid, and an additional guide adapted to
engage the stock when forming either a right
or left hand helicoid or conveyer.

"18. In a machine for forming continuous
helicoids or spiral conveyers, the combina-
tion of a plurality of conical pressure rolls,
means for guiding -the stock to said rolls
comprising roller bearings between which
the stock 1s adapted to pass, certain of said
rollers being eccentrically mounted.

19. In a machine for forming continuous
helicoids or spiral conveyers, the .combina-

‘tion of a plurality of conical rolls, means

for guiding the stock to said rolls comprising
roller bearings between which the stock is
adapted to pass, one of said rollers being
eccentrically mounted, and means for oper-
atively contacting the eccentric roller “with
the stock. : S '

20. In a machine for forming helicoids or
spiral conveyers, the combination of a plu-
rality of conical rolls, means for guiding the
stock to the rolls, deflecting guides for di--
recting the stock from said rolls, and an
adjustable guard means associated with one
of Si’;id rolls for preventing jamming of the’
stock. HE

JOSEPH O, BAILEY. " __
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3 Claims. (CL 90—11.5)

Hot rolling mills for producing balls directly from the
bar are already known.

For a particular type of rolling mill being the subject of
another patent application by the same applicant, there
are employed rolls each of which is peripherically pro-
vided with a variable pitch helicoidal groove, having a
semi-circular cross-section corresponding to that of the
balls it is wanted to obtain.

Subject of the present invention in now an apparatus
which, mounted on conventional machine tools such as
milling machines, boring machines and the like, is apt to
realize on a rolling mill roll of this type the helicoid
groove mentioned above.

More exactly, subject of this invention is an apparatus
for realizing variable pitch helicoid grooves on rolling mill
rolls, characterized by the fact that it includes, in com-
bination: a movable table of any whatever machine tool,
provided with a milling cutter, on which the apparatus is
mounted; two supports carried on said table and apt to
support respectively by means of a spindle and a tailstock,
the roll to be grooved so as to have it rotated at a variable
speed under the milling cutter; a disc carrying on one face,
in its central zone, a spiral rack, and peripherically a flat
cylindrical gear merging with the (spiral) rack, the disc
being apt to transmit to the spindle, and therefore to the
roll, a variable speed revolving motion, through two shafts
coupled by means of a pair of bevel gears; a sprocket
wheel keyed on a splined shaft, transmitting the move-
ment to the disc by meshing with the spiral rack and with
the flat cylindrical gear; transmission and driving systems
respectively apt to transmit the rotational motion to the
sprocket and to generate the travelling motion of the
table carrying said supports in the same direction of the
axis of the roll to be worked.

The attached drawing, in its single figure, represents
schematically in the way of a non limiting example a per-
spective view of the apparatus being the subject of the
present invention, mounted on a conventional milling
machine.

With reference to said figure, one can see that the ap-
paratus being the subject of the present invention includes
a movable table 4, of any whatever machine tool, for in-
stance of the milling machine 25, on which the subject
apparatus is mounted.

On said table 4 there are mounted two supports, one of
which is indicated by the numeral 2, and carries the tail-
stock 2’, while the other, for sake of simplicity, is not
shown in the figure and carries the spindle 3.

Between the spindle 3 and the tailstock 2’ there is
mounted the rolling mill roll 1 that has to be grooved on
its upper lateral surface, the spindle 3 and the tailstock
clamping the axis 1’ of said roll 1.

On said lateral surface of the roll 1 is apt to make en-
gagement a milling cutter 6, carried by the milling ma-
chine 25.

The spindle 3 is driven by a shaft 7, receiving in turn its
motion, through a pair of bevel gears 8 and a shaft 28,
from a disc 9 fast with the shaft 28 itself. Such a disc
9 carries on one face a spiral rack 10, starting in a point A
and ending in a point B, where it merges with a flat cylin-
drical gear 10’, representing practically the closed loop
extension of the rack 10.
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With said rack 10 meshes the cylindrical sprocket 11,
keyed on the splined shaft 12, driven by a four gear trans-
mission 13, receiving its motion from the screw threaded
shaft §, actuating the travelling motion of the table 4.
The screw threaded shaft 5 which is driven in any suitable
way by the machine tool on which the apparatus subject
of this invention is mounted, causes the displacement of
the table 4 in the same direction of the axis of the roll
to be machined 1, thanks to a lead nut provided on a
bracket 4’ protruding from the table 4.

As stated above, the groove on the roll 1 is machined
by .the milling cutter 6, driven from the above machine
tool or by an independent drive. -

The particular path of the variable pitch groove is
obtained by means of the sprocket 11 and the rack 10-19’
system as follows: )

At the beginning of the cycle, the milling cutter 6,
rotating at a constant speed, is positioned at the end of the
roll 1 to be grooved, almost in contact with same; the disc
9, carrying the rack 10 is still, so that the initial point A
of said rack 10 be on the axis of the shaft 12 which has a
diametrical direction in respect to the disc 9, while the
sprocket 11 is meshing in the point A.

Through rotation of the screw threaded shaft 5, there is
started simultaneously the rotational movement of the roll

. 1 and the travelling motion of the table 4, and the milling
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cutter 6 begins to cut into the roll 1.

The table 4 has a constant speed travelling motion and
the sprocket 11 has a constant rotational speed. The
roll 1 instead has a variable rotational speed since it is
driven by the disc 9, also having a variable rotational
speed, and namely a decreasing speed inasmuch as it is
made to rotate by the sprocket 11 through the spiral rack
10.

Beginning from point A, the sprocket 11 travels on the
rack until it reaches the point B, where it switches over
the flat cylindrical gear 10°, continuing then to rotate
peripherically on the disc 9. While the sprocket 11
meshes with the rack 10, there is thus produced on the
roll 1 a variable increasing pitch groove the increments
whereof, at each pitch, are proportioned to the speed in-
crements affecting a point travelling on a rotating flat
spiral having a constant pitch. Instead, as soon as the
sprocket 11 meshes with the flat cylindrical gear 10’, the
groove machined by the milling cutter 6 on the roll 1 re-
sult with a constant pitch, since in this stage the rotational
speed of the roll 1 is constant.

Other expedients besides those described above may be
applied to improve the apparatus subject of the present in-
vention, without therefore departing from the protective
field of the present invention.

In particular, the apparatus may be independent, that is
provided with its own drive, both for the milling cutter
and for the table travelling motion, and for the rotation
of the roll to be machined.

‘What is claimed is:

1. An apparatus for providing variable pitch helicoid
grooves on rolling mill rolls, including in combination: a
movable table of any whatever machine tool provided with
a milling cutter, on which the apparatus is mounted; two
supporting members carried on said table and apt to sup-
port respectively, by means of a spindle and a tailstock,
the roll to be grooved, so that it will rotate at a variable
speed under the milling cutter; a disc carrying on one face,
in its central zone, a spiral rack and peripherically a flat
cylindrical gear, merging with the rack, said disc being apt
to transmit to the spindle, and therefore to the roll, a
variable speed rotational motion through two shafts
coupled through a bevel gear pair; a sprocket, keyed
on a splined shaft, transmitting the movement to the disc
by meshing with the rack spiral and with the flat-cylin-
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drical gear; transmission and driving means apt to respec-
tively transmit the rotational movement to the sprocket
and to generate the travelling motion of the table carry-
ing said supports in the same direction of the axis of the
roll to be machined. :

2. An apparatus for providing variable pitch helicoid
grooves on rolling mill rolls, including in combination: a
movable table of any whatever machine tool provided
with a milling cutter, on which the-apparatus is mounted;
two supporting members carried on said table and apt
to support respectively, by means of a spindle and a tail-
stock, the roll to be grooved, so that it will rotate at a
variable speed under the milling cutter; a disc carry-
ing on one face, in its central zone, a spiral rack and
peripherically a flat cylindrical gear, merging with the
rack, said disc being apt to transmit to the spindle, and
therefore to the roll, a variable speed rotational motion
through two shafts coupled through a bevel gear pair; a
sprocket keyed on a splined shaft, transmitting the move-
ment to the disc by meshing with the rack spiral and with
the flat-cylindrical gear; transmission and driving means
apt to respectively transmit the rotational movement to
the sprocket and to generate the travelling motion of the
table carrying said supports in the same direction of the
axis of the roll to be machined, said transmission and
driving means being constituted by a four gear transmis-
sion, the end gears whereof are respectively keyed on the
end of the screw threaded shaft controlling the table travel,
and on the end of the splined shaft carrying the sprocket,
said four gear transmission being suitably designed for
every groove section to be obtained.
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3. An apparatus for providing variable pitch helicoid
grooves on rolling mill rolls, including in combination: a
movable table of any whatever machine tool provided
with a milling cutter, on which the apparatus is mounted;
two supporting members carried on said table and apt
to support respectively, by means of a spindle and a tail-
stock, the roll to be grooved, so that it will rotate at a
variable speed under the milling cutter; a disc carrying
on one face, in its central zone, a spiral rack and periph-
erically a flat cylindrical gear, merging with the rack,
said disc being apt to transmit to the spindle, and there-
fore to the roll, a variable speed rotational motion through
two shafts coupled through a bevel gear pair; a sprocket,
keyed on a splined shaft, transmitting the movement to
the disc by meshing with the rack spiral and with the
flat-cylindrical gear; transmission and driving means apt
to respectively transmit the rotational movement to the
sprocket and to generate the travelling motion of the table
carrying said supports in the same direction of the axis of
the roll to be machined, said transmission and driving
means being constituted by a screw driven in any suitable
way by the machine tool on which the apparatus is
mounted, and by a lead nut with which is provided a pro-
truding bracket of the table itself.

No references cited.

WILLIAM W. DYER, IR., Primary Examiner.
G. A. DOST, Assistant Examiner,
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