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CUT QUAliTY 

Cutl 01 highnl qu~ity may "- m~. with 
'". ULTRA·GRAPH. With P'OIl" lorch adjust. 
mtnt and smooth finishllCl plttern edgn, cut· 
surface finiShes of 170 mie.oinChes have bHn 
musu red On 3/8" mlte,ial. Tne quali ty 01 
such II cut comp ... , to the surface smooth· 
ness obt,ined in Ihl '.'fl.ll' drill ed hole. 

Commercia' qu"hly cuts may be made .. ittl 
relatively roul" pattern$. Sue" pallernl m'Y 
IMo cut quickly with thl ULTRA·GRAPH, uslna 
3/ 16" 0. I f 4 -, material and liahlty smoothi", 
down pattern ed,,, with" l il e. (Com ...... , i,1 
Quality cuts are Identified IS cuts made ,t 
th' rna- imum Spltd of machine \' ...... 1 thai 
will allow the PI" to dtop t,ee 01 the scrip 
when the cui is compl.ltd.) 

ACCURACY 

Allowi"i lor v"i,tionl in Ihe Ol<)'lln orifice 
.. Ie and lor n fi'l,onS in Iht sin of the oX)'I:;ln 
jll itleH. Iheor~ic..1 lotil Iclera nces of .007 
to .010 lire possible. Wilh II sp&C~ic lip. 
uniform oxygen prenure a nd cutting sPlld. 
the variation Irom Plrt !o part, cut with I 
ai.,n pattern, .. ill I\O! t.eted the theoret,ea l 
tollra"",e of .007 to ,010 and aenerally will 
~ close' . The I lian",e nt 01 the ULTR .... -GRAPH 
is sufficiently pre<:iMl to produce Ih' bl$t 
thllOreticlll tol"I!>C1S it other rellted flctors 
permit tile ideal to b, llaelled. 

In leneral praetici il is I\O! uncommon to 
produce to = 1/64 " of drawing dimensio ns. 
Th e 10111 accuracy obta in ed depends upon 
the accuracy 01 the patt"n, i.e. p rop er allow· 
ance for rolor size .nd widlh of klrl. and 
on Ihe amount of distortion Or cree;> of the 
"'lteri,1 as the hili of cuttinll proll<esSfl 
around Ole Plrt. Control of these laetors 
is discussed in subM!luenl sKtions 01 Ih,se 
instructions. 

MATERIAL DISTORTION 

Mlte,iel distort,on " not I serious li mitation 
on cutting mosl ".,Is with orylln. HOWeYer, 
it i$ • f;w; tor thlt must ~ Inlicipated and 10' 
which p roper compenu!ion muS! be madl if 
Ihi I . lalest possible p .ecision is requi • .cI. 

Whil' 1\0 set .ules ml)l be lIiYen 10. det .. · 
mininll the amount of diaton,on Ihat may b. 
I xp erienced in cun,na a ,iven palt, considera· 
tion of cenain I,eto. s mil)' be lound helpfu l 
in con t.olling possible distortion. 

, 

I . Sh ~pe .nd sLIe 01 the part: Disto.tion in 
10,. n ... ow mlPIS will be IiITut .. th.n 
in symmetriell s ll'l)l$. 

2. Type of cut: A "Closed" cut .. ill diston 
much 1<1$' Ih.n In "optn" cuI. See folio .. · 
ina examples: 

3. Starlin, point 01 CUI: The IIltal dl$tortion 
in a aiven p.n sh.p. m.y depend entirely 
on Ihe d i.e<:tion 01 sequence in .. hich IIle 
heat 01 cut prOireues around th e "an 
o~ll ine_ 

4 . Material thickn"s: Thin material tends 
to distort more Ih,n thick materi,L 

S. Relationship 01 lenlllo of cui III sLIe 01 p.rt: 
NOiChina, lion inl. cu t.oH, and !.horl cull 
h",e. minimum tendency to disto't. 

6 . ReI. 60Mhlp 01 cui ouHin, to edleofmll,rial 
blank : l he Ire'\1$1 distortion t,nds 10 
occur in the sm.ller .fI •• 

7. Methodol supportilli o. holdlna the m.l er;,t 
blank: Some Ih,pes m.y .equi.e "floating" 
suppo rt to .lIow expansion in 811 directions, 
while other p • • t, may .equi.e ~Ia mpina 01 
e~her Ihe. scrap or Ihe p.rt .re •. 

Sw.rll techniques may b. used 10 compen.ate 
10. ml!eri.! disto.tio n. 

L Stlffiion. by l.i.I, 01 stanina: po, nt andl or 
di recTion of cui \hit produces the minimum 
01 dislllrtion . 

2. Selection, by tri.l. of sllrtinS pOint andlo, 
d ireclion 01 Cllt 10 CIUse distort ion to occur 
in direction 01 lent critica l eccuracy. 



3. Use of "locking lud·in" on open cut s as 
illustrated . The interlocking' cut leading 
into the circle helps to controllhe tendency 
of the scrap area to spread as the cut pro­
gresses. 

4. Conpensstion in pattern Shape. Through 
small changes in the pattern size andl or 
shape, allowance may be made lor ' dis· 
tortion al critical po ints. 

5. Although ra rely pract iced, distortion can be 
largely el iminated by cutting material sup· 
ported in a tank with approximately 1/ 8" 
of water coveri ng the surface of tne material. 
Larger than normal tip sizes. higher oxygen 
pressure. and other sp<!Cia l techniques are 
requ ired in this type of operalion. 

6. Uniform preheating of t he ent ire materia l 
blank may be practical under certain can· 
ditlons. Preheating to a temperlture of 
apprOJ<imately 250' F. greatly reduces the 
amount of distortion. 

7. Cooling immediately following the cut wilh 
a hand controll ed flow of water may be 
practiced as a meanS of reducing distortion 
under certain conditions. 

Some of the p.ocedures described heretofore 
may appear ted ious. Therefo re it must be 
pointed out that aLI of the practices ordiner ily 
are not requ ired. However. they do emphasize 
the importance of followiog the same sequence 
of operat ions in a given setup if better than 
average accuracy is requi red. 

PATTERN MATERIAL 

Patterns fo r the ULTRA·GRAPH are made of 
ordinary mild steeL of various thick nesses. 
Masonite or plywood patterns may be used 
if hand pressure is applied to obtain traction 
for the rotor against the patlern. However 
when the ULTRA·GRAPH is properly set up. 
it is proper ly baLanced to follow pa tterns made 
from stHI as light as 18 ga. which is some· 
what easier to make UP to 8 smooth and 
accurate edge finish than is masonite or 
plywOOd. 

• 

PATTERN THICKNESS 

Severa l factors may be considered in selectinlil 
the weight of mater i,1 to use for pallernS. 
No set ru le is applicab le in th is respect , but 
the following genera l oulline will be found 
helpful: 
1. Pattern thickness is not directly related to 

the thickness of material to be cuI. 
2. Heavier gauge patterns have greater attrac· 

ti on for the magnet ic lotor than lilhter 
gauge patte rns. 

3. Thin patterns (lO , a. to 18 ga. ) generally 
ale ~seful under theloliowi nlCircumSlances: 
A. For . spee<! in pattern mak inl. 8. For 
small patterns of simple shape. C, For 
min imum weight in very lerge patterns. 
Stiflene! strips frequently "e req~i r ed on 
such patterns. and edging strips may be 
added for additionaL mag:netic attraction. 
See pattern cross section below fo r example. 

SECTION OF LARGE PATTERN CONSTRUCTION 
Using 3/ 4" by 3/ 4 '" stiffeners and 1/ 4" 
square ed,ing strips on 18 la, base. Heavy 
cross member in center provided lor mounting. 
Assembly of pattern pa, ts by bolting or light 
plug·welds avoids distortion. 

4. Thkk pattern s (3/ 8" 10 1/ 2'") generally 
are usefu l under thefollowingcircumstlnces: 
A. For precision work, smoothest quality 

cuts and more positive magnetic controL 
with standard knurLed rotors. 

8. For wearing abil ity and durability on 
high quanlity or long term production. 

C. For complex sh"l'es . .. heavier material 
aids in con trolhnl rotor movement in 
corners , 

O. For ·small diameter rotor, because of 
greater magnetic attraction. 

E. He,vier pattern material (1 / 4" mini· 
mum) ~ su ally is easier to handLe in 
cutting patterns with the ULTRA·GRAPH 
as described in a Lat~ r section. 
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SELECTIO N OF ROTOR DIANET£R 

Th. 1/ .'. rotor provides: 
1. The , ruin! tr .. dom in pattern layout 10. 

Int';c!!e Shlp.l. 
2. Suffieient mllnetie attraction with an 18 

la , pattern to ' ''Cf "Ialively simple sh,pn. 
Bec.use of the gener, l conv.nience 01 th, 
1/ 4" roto r, ULTR A.GRAPH speed ratios I r' 
nt.ablished to ,iye the most used ope"tjna: 
spud. with Ihat siu 01 rotor. 

Th . 1/ 2" Rotor p'oYidn: 
L Great • • maanet;,; .ttraction to la'lil' lill'll 

IUlae p lltlrnL 
2. A hillier ran" of spud. 
l. A ready meinS of elli naina the size of • 

pan, n in cirtlt cutt ina:. Ih rQuih subst,· 
tution for the 1/ 4 " rOlor. 

Re l.tionsh ip QI , ;u of rOlO' 10 cutting SPttll 
with viI,lou l ULTRA·GRAPH models m~ bt 
determined III'ClUIII "',rence to the ,pee;· 
Ii(:ation ch.rt o r operttinl instrl.H:lionl appli. 
cablt to the model . 

PATTERN SIZE 

PATTERN DIMENSIONS WILL BE DIFFERENT 
FROM PART OR CUT DIMENSIONS BY: 
1. ROTOR DIAMETER. OR RADIUS 
2. KERF WIDTH. OR ONE·HALF WIDTH 
The cultin, t ip is on I Clnler line with the 
rotor . . The re/or, ;n pl ttern milking ~11ow.nc, 
mu&! be mid, for the tOIor dilmeter or rid ius. 
Kerf is the wid th of ml"r;11 removed by the 
O~YI<ln jet in Ihl curtinl process. On .. hllf 
of Ihe kerf i. r<lmov..:l f rom th<l pert beinl 
cut and on .. ha!! from the screp. Kerl width 
inc relses with increase in tip size. 
Throu,h appl iCJlio n of the lollowiol basi c rul l. 
rotor ~nd_ kerf Illowlnce mly be establiShed: 
TO DETERMINE PAnERN DIMENSIONS MOVE 
THE PAnERN LINE BACK OR AWAY FROM 
THE DESIRED LINE OF CUT A DISTANCE EQU AL 
TO ROTOR RADIUS MINUS ONE·HALFOF KERF. 
IT SHOUO BE REMEMBEREO THAT ONE.HALF 
OF THE KERF IS APPROXIMATELY EQUAL TO 
THE DIAMETER OF THE OXYGEN JET. 
APPLICATION OF THE RULE PERTAINING TO 
ROTOR AND KERF ALLOWANCES IS ILLUS· 
TRATED IN THE FOLLOWING SECTIONS: 

ROTOR AllOWANCE 

Exlmpll : If a short len&th oj tu binl is cut 
and mounted IS a , i«:u llr plttern the Sizll 
of euts which Cln b, produced Ire ill uslral ed 
below. The c<lnterli ne represents Cl nlerl in, 
01 cut wit hout co~ider.tion of ke rf which II 
covered n e~t. 

, 



E .. mllle: II a s.,-.;I I,nllih 01 .lr"lIhl anilit 
;$ set up U a 5tralllhHin, paltern, Ih' (:1,11 

w'" bt offset 1<0'" the edllt 01 the pattern ai 
Illustrated below ( k ,,1 allowan(:e not <;on· 
$idered): 

KERf ALLOWANCE 

AJlowl<>ee lor t h' width oj mate rial removed 
by the oXYllen jet must bt mlde in patter n 
dI mens io ns for precision wo.l< . The tota l width 
of mlter ia l remQ>eQ by the O>Ylen jet m.y 
bt accurately n ti mated It tw>ce the di.mete. 
of Ih' cu n"'1 OX)'1lln o.~or;.. The effecl of 
the widlh 01 kid .eqU"" ed,uslmenl of rOlO' 
allow.nce in delermlnina IlI""n dimenSIOns 
IS IlJusullied below. 

• 

Example: Width oj CUI part is \0 be 4". 
Assume male ri,l thicknlSS ;s I". and dtl ll 
s ize oj o~yg,n jt t used i, I 54 or .0550" • 2 
eq ua ls . 1100" (wldl h 01 ked ) or 7 /64". 
Assume rOlor size i$ 1/ 4" . PATTERN WIDTH 
IS 4" minu s 1/4" pin 7/ 6 4" or 3·55/ 64" . 
Ex l mll'e: W;cjth of p"t oolch is 10 be 2". 
Assume mattri., th ickness is 1"· and d.iII 
iU: e of O' Yllen jtt uHd i$ f 54 or .0550" 
.2 equals , 1100" (WIdth of kerf) Or 7/ 64" . 
Assume .010. sil, is 1/ 4". WIDTH OF f'fOTCH 
IN PATTERN IS 2" p lus 1/ 4" minus 7/ 64" 
Or 2·9/ 64". 

o 

o 

o 



o 

o 

o 

PATTERN CORNERS 

OUTSIDE 
II paltern has II squllre Corner ... torch will 
cui II radius eQual to rotor radius minus 1/2 
the kerf width. 

If paltern has II narrow pointed corne. mag­
netic attraction is greatly reduced at the very 
point of the pattern. A very small (1/64") 
rad ius added to such po ints will add sutlieient 
attraction to allow the rotor to follow around. 

If pattern corner has II radius ... torch will 
cut that radius plus rotor radius minus 1/2 
the kerf widt h. 

INSIDE 
Equal magnetiC attraction to each side of the 
COrner tends to lock rolor in an Inside square 
corner, 

Inside COrnerS 01 II patte. n can have II radius 
equal to rotor r~ i us and still cu t II square 
co.ner. Pattern COrner radius slightly large. 
tl1an rotor radius gives smoothest rotor move· 
ment without ser iously affecling dimensions. 

On Ih in patterns, addition 01 several layers 
01 masking lape to Ihe side of Ihe corner 
Ihe rotor is attempl ing to pull away f rom will 
en ily relieve t h" probl"m, 

, 

If inside COrnerS ar" mad" squar" th"Y may 
be relievll'd as shown 10 aid rolor movemenl. .. 
this can be don" nsily wilh a smaJi round fil". 

LEAD-IN LUGS • •• LEAD-IN SLOTS 

Lead· in lug. for outside p~tterns ~nd lud·in 
slols lor inside patterns are a cost and time 
saving convenience for several reasons. 

1. The starti ng pOint 01 cui is establishll'd for 
a given pari , 

2. Cui may be slarled in sc'ap area avoinding 
blow-through detect on line of cuI. 

3. Cut may be started at edge of material to 
reduce preheat lime and el imi nate the Sj)8tter 
01 molten meta l caused by piercing which 
is 3 nuiunce to the operato, and the ireat. 
eSI single cause 01 tip ckllUing. 

4 , Provides method oi leading in and OIJt to 
make the sharpest corners possib le. 

5. Eliminates excessive prehnt ' required to 
pierce di rty or sca ly mater ial. 

6. Reduces pr"heal accumulation in th is materia l 
and helps aVOId vertical we,pase, 

Different types 01 lead- in lugs and lead-in 
slots a.e illuslrated lIS follows: 

, 

I 



• 

I 
I 

MAKING THE PATTERN 

S.-.erll m~hods o. eombinJllQn 01 mtlhods 
m.y be used in .elulIlly mekin,lhl p.llern. 
The moll ,imple 01 ,II is the "o'i,i"11 IlI.1 
method" illu""ted bel_. 

Trac in, trua size 01 c"cle to be rfilroduced 
I nd tutti"i Irom I blank at 1/ 4'" pan" n 
materill produces I hole which " ,re"'ar 
in dilmeter than Iha ori,.nal part by tha d ie. 
metar 01 the rolor plu, tne width aline kerf. 

Traci,. Ihe iniiide ci rcl' 01 Ihe cui plttlrn 
sYb\tacu the diameter of Ihe rotor p lu' tna 
width 01 the kerl from Ihe oversize diameter 
of Hit pattern. 

The O,i,inll pari mllhod descr ibed above is 
very Ullfu l in dupliclti"l complex Shipes $Uch 
as sprocklls and ,"fl. 11 an allowancl lor 
machini", OParations i. required. Ihacul plttern 
m;,y bl medt to rep rOduct oversize b~ build ing 
up the ori,in.1 part with muking tapa beio re 
tuttin, Iha plttern. 

It ., insidl pat1e' n is co .... e,.;ent lor I ,iVln 
part it m.,.- be d,sirlbl, 10 maka a tem porary 
lull siza pattarn 01 Ih' p'lIern tram 18 , •. 
material without allow'nce fo r 'alar di , matlr 
0' kerl wielth . Tha temporary lull size paue." 

• 

Ihe" may be uHod to cut. pe,manlnt paul'" 
.. ilk the ULTRA.GRAPH , rotor .I'd hrf allow . 
• nc;n automatically bOlng adi uSled. This method 
01 p •• titularly ace",.le if Ihe " ml tip size cln 
tMI used to cut the plUe,n n .. ill t>, used in 
the Klu.1 eutline of the plrl hi" if • I ••• " 
tip muSl be uMO' in the actu,l pI.t ClJttine. 
allow.nee for Ihe '1'11" kerf is made by d"s­
!ina oul the ,nside of Ihe p.tlern, 

0" some Sh.pes of PIr!S a p.ttern cui from I 
lull $ize o.i,in. 1 will rep roduce more .~uralely 
th,n .nt other. the d i,tortion In tunin, the 
p.nen" cancelina the d istortion in cu tting th l 
production Plrt. 

Tnin patterns (18 ga.) easily " e cut with 
hand shears. 

Thiele .. patterns may be cui on • bandsaw 
o r on the ULTRA-GRAPH by u"l18 I s.eQulnce 
01 cuts with assorted cirtut'r Ind Slrl itht 
lint patte rns. 

Cold rol led bar SIQck, 1/16" to 1/ 4"' thick 
in auorted .. idths. makes UCllllnl paltarn 
mat.",1 lOt 1lo1S Ind for combin,n, with smlll 
plates 10 meka up composite plttarns. 

Liah! ba r stock l iso may be bl,,1 to shape 10. 
pa,ls 01 simple outline. 

o 

Examples 01 ... irx.oli types of practie ,' parte.n 0 
wnstruclion ar. illultrlted belo... . 

o 
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ADJUSTMENT OF PATTERN SIZE 

It a panern ;s made oversize, it can be fil~ 
cr g rou nd dow n 10 t orrecl sile, 

II a pattern ;s mad e undersize, iLean be bui lt 
up by applying as many as four or five layers 
of adnesj~e or mas~ ing tape to the undersize 
portions. A lengt h 01 light bar Sloo;k may be 
overlapped along an undersize straigh t pettion 
of a pattern and brazed o. bo lted in p lac e. 

PATTERN MOUNTING 

A 5/ 16" hole should be drilled in a centra l 
location to mount the panern to the machine. 
One hole is requ ired for small pattern 
(12" x 12"); two holes are requ ired lor latge. 
patte rn s. 

Often the $hape of the pattern mak<ls it 
possible to "nest" two patte rns or mount 
two identical patterns into one assembly. The 
two patterns are attaehedlo BCQmmon mounting 
bridge usually rotated 180' 01 each other with 
a COmm()n straight edge betwOM!n them. This 
technique reduces set· up ~ nd cutting time in 
addition to redUCing ma'eri~1 waste. Li~ewise 
cut part~ can be "nested" on the material 
b)' rotating the pattern 180' after each cut. 
Th is procedure can reduce mater ial waste con· 
side"bly. 

MATERIAL LOC"TIOH 

Material shou ld be positioned directly in front 
of the ULTRA·GRAPH machine on a level work 
table approximately 28" high. A good work 
table can be made with lIat steel bar$, approxi. 
mately 1/2" x 3" spaced S" to 12" apart 
to support the material. The bars with the 
edge up Can be welded in place or a small 
angle bracket can be attached to each bar 
to allow positioning for the support of various 
sizes of mater ial. The width of the work table 
should equal the operating capacity of the 
machine to accommodate the widest material 
which can be cui. Movable supports should 

• 

be provid ed to support the length of the 
material. 

The edge of the material should be pos1tioned 
no closer than 6" from the column of the 
machine. For best operation the material 
should be positioned so Ihat Ihe center line 
along t he length of the material is one-half 
the distance from the column to the torch 
tip when the arms 01 the machine are fully 
extended. This allows the machine to cut 
the mllXimum width material Without moving 
the work tabe. Belora cutt ina; begins the 
material $hould be clamped securely to the 
tabie. 

AL IOHM EHT Of PATTERN AND MATERI AL 

The tracing rotor and the toreh are on Ihe 
same vertical center line as Shown below, 
Wilh a paltern adjusted lor the diameter of 
the rotor and the widlh of the kerf the culling 
o~ygen jet wifl blow t~nge nt to the edge of 
tile material when the pallern and Ihe material 
are in prOjle r al ignment. For most app lications 
it is practical to align the m~teri~ 1 with the 
centerline of the torch. Since Ihe allowance fo r 
one· half the diameter of the cutting jet is 
negligible it is often disre&arded. Following 
Ihis practice, a small pointer Or guide can 
be inserted in the cutting orif ke ot the lip 
10 align the torch with the ed~e of the m3leri~1. 
Th is procedure is used when the Klge 01 the 
material wi" be used for an edge of the part. 
When a part wilt be cut away from any ed~e. 
the tracing rotor should be moved manually 
around Ihe pattern to determine the exact 
outline the machine will duplicateonthem.terial. 
The torch shou ld cut at least 1/ 4 '· Irom any 
eda;e. 

~--
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PROPER ADJ USTMEHT Of THE TORCH 

Two types of machine clltting torches, tw".l!ose 
and three-hose may be used. The hoc-hose 
torch, with one common oxygen supply for both 
preheat and cutting and a lu" gas supply. 
is witable for most general tuUing operations. 
The three-hose lorch is genera lly p.eferred 
when extreme accuracy and high qual ity cuts 
are requi,ed. The three-hose torch has inde­
pendent preheat and cutt,ng oxygen connee­
lions. This permits mOre accurate control 
and adjustment of the oxygen flow at the 
to rch. The three· hose torch generally hu 
bette. mixing characteristics 10 produce the 
best tuWng fl ame. 

The oxygen and fuel gas pressu, ,,. shou ld be 
regualted in accordance wilh pressures ,p«i. 
lied for th e th,c kneu of the malerial 10 be cut. 
Reier to the torch manufacturer's reference 
chan for this information. Often the» pres· 
wres are high and may be lowere~ without 
alfecting the cutting. Independent regu lators 
placed near the machine are used to control 
the How of gas f rom the main line to the torch. 

The valves on the torch shou ld be opened 
compietejy before the gases are released to 
the torch. Release and regulate the pre· 
heat o~ygen and fuel gas to the re<;omm ended 
pressures and ignite the torch. Adjust the 
regulators until a clean burning neutral flame 
is produced. Release the cutting oxygen and 
regulate the pressure until a long and tapered 
lIame is produced with the cutting oxygen 
stream visible as two narrow lines. il lustra­
tion A shows the prO!'er adjustment of the 
cutting oxygen. A smali white ball of gas 
should appear at the torch tip. Illustration 
B shOws a flame wi th the cutting o.<ygen im· 
properly adjusted. The flame is short and 
feathered at its tip and tends to turn out 
at the end. The cutting oxygen stream is 
short and thick and will b low erratically. 

Any final adjustments can be made with the 
valve controls on the torch. Some adjust. 
ment is often necessary alter about ten minu tes 
when Ihe torch tip has become heated and 
the material has become preheated to a cer­
tain degr~. 

PROPER .t.OJUSTMENT Of THE MACHINE 

Culling Speeds are an important factor in 
prodUCing quality cuts. A constant speed 
is required to move the cutting I lame along 
at a speed which will preheat the mater ial 
sufficiently to allow the cutting oxygen jet to 
blow the kerf or cut material out cleanly_ Good 
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culling will be accompanIed by blowing the cut 
materia l in the form of sparks out ahead of the 
culling on the underside of the malerial. When 
the culli ng speed is adjusted proper ly with a 
good cutting flame the sparks will be blown 
ahead at an angle of 30' to 60' from vertica l. 

AS travel speeds are increased the preheal 
time is decreased preced ing the cuttinB action. 
The cut is lost when the cutting action of the 
oxygen jet encounters cold metal or metal 
which has not been preheated to the mini· 
mum temperature. As travel speeds decrease 
the cut become rougher and less accurate 
be<;ause excessive heat is bu ilt up and the 
cutting oxygen remOVeS mOre material than 
is necessary. Gouging and Undercutting occur. 
Excessive preheating burns off and rouMs 
the top edges of the material along the cut. 
Mill sca le On the material can affect the pre­
heating action 01 the lIame increasing the 
culling time. 

• 
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Ulu$~'.tion .bovt shows "raphi~ ,.,mpl, of Iht 
elleen 01 Imp'op,' and proper adjustment 
of Iht lIam, and cutting SIlled. e ll&innine 
.... ith I n ,mpropif (,,"ingHame a nd slow " ..... 1 
spft'd at Ih' lefl of Ihe cu t ShOWS exceuiYI 
11'11 formed on the under~de of th, mlt" i, 1. 
A very Irre,UI" vertical su rface wit h dHP 
IQUIU i$ produ ced. As th .. Cut prOS'u,,, 
IOwerd th. fill hl the CUl ting o~ya.n pressu •• 
,s redllCed sliehtly to bklw cluner end " .... 1 
&pHd i, irn;reased. Tht .tsull il th. k .. , 
il blown delr of Ihe cut a nd 00 sill! des.poll" 
Ire formed. As the Sjleed increun tile Ylrli· 
Cit su ,bcI becomes smoother end d .. ne. 
wilh Shl.p qes forrnltd at Intlop end bottom. 
A 100<1 cut will sllow " drq li~s" or tUttine 
ml<kl which ... vertic:,1 . nd only slilhlly 
dehned, A liallt pape, ·thin se," will bt formed 
on th' surface of • good cuI. Thi, K.lt 
bruSh., 0" u,ily. 

Seve •• 1 factors influence the trav ,1 speedl 
of t he machine . Fluctliation$ in line IIOUII' 
elus. veri.ti on, in s peed. H,"'Y current 
dr,in'lI' by welde r, ~nd Soimill r equip ment 
on the um, lin' is I m.jo r $Ou rce 01 t'ouble, 
In shop where thl. condition ",ists Ih t UlTRA· 
GRAPH machln. Ihould M connected 10 I line 
independenl 01 the line which feeds the weld­
'nc equipment. 

A second laclOf which ClIn elIUH $pHd u,~ 

I lion Is hose draa:. If Ih. ho ..... e not hun, 
Iooilly Irom Ihe e,ms ttley ten rest rit'! Ih, 
MOIIem,nt 01 Ihe tr ac ing htad. Hosts which 
Ir, tied l'lh tty to Ih' arms wilhoul wflleient 
sl..::k wi ll p ush or hold the .. ml in cerliin 
positionl. Th il will cause th e meehine 10 
Spfld uP . I low down, or stop eom pl tlely 
,lthoul " the $peed oulput 01 the rotor re· 
mains eonllanl. 

n 

fACTORS GOVERNING GooO CUTTING 

Proper adjustment of Ihe cutting $p.teI and 
Ih. fl,me art Impo,"nt I..::to" in produc.n, 
load culL. In IddillOn to thest feetors it 
is important to uSI only etean torch bps in 
liood conditio n ... Torch t,ps become cklliied 
wh en the loreh blows ou t or whtn it il .lIowed 
to operate too c ioSI 10 Iht ml teri ,l. The 
to.ch ti p should mo", Ipp.o~im'''1y l/S·· 
to 3/16·· above the I Urf ac, ol lht m' t"I, 1. 
Allhougn thi s is an optim um d il tenCt, it shou ld 
be noted that 100<:1 cuts can bl m,d, w,lh 
" .. lorch tip UP to I n I,om the m.teri,1. 
ThiS is importanl whln eO' '11ldl"bI, werpale 
is .... ldent in thl m""il l. 1\ ;, unliklly Illat 
w. rp"e will requ ire the disl'f)I:' to vary mo .. 
th in 1/ 4". Extrem' w,rp ... ;1 •• ner.11y 
lound only in t" •• shtlts 01 hlh' I.u.e 
m't"i , l. Qltu. Clrt"n ,mount 01 warp ... 
cen be ov ... <:om. by cl.mpini 1\ s ...... 1 poi n'~ 
close to the cullinl ..... 

Good hose tonntclio ns .1"Id prOP.rly OPeratinl 
'e&u I310r~ are im po.I, nt te ma,nllln . d tQull. 
prenures to the to rch. New hoses shou ld be 
u..eel when inilially " tlinll up the m.ch ine. 
Old hoses bacom, p luUod .nd dele flO rate. 
rest't<:ting the 1I0w 01 I.HI. e ' dOYllop leakS 
wh,ch ca use I ... hc bu.ninl. 

Accuracy will M lfleeled by uli", .n ;nac· 
eu.ate pille", 0' by culling on • wOrlc tlbll 
whkh is nol tOYet in ,et"lOn to Ih. mach'ne. 
The machine mUSI be I ... ellod w,lh th. ~Iumn 
;n a Irue vertic.1 po'l46Qn. Th. wfiace 01 • 
1 .... 1 wo rk tabl. will M " • , ilht .ngle 10 
Ih' column. This ,elationsh ip . ltowllh, arms 
to move anywhe .. OVI' Ih. work with the 
terch perpendicul" to H'Ie materi.1. To ..::h;eve 
op~mum accuflcy Ihl pllt .,n Should be 1 .... 1 
and p"a llel to the m, te, i.1. A p,tlern set 
" a Stilhl anile wHi prod uce • part ~ lew 
thousands ot . 0 if)l:h u ndlfsia or ""e .. izl. 

One cond il,on wh ich il hardest to cont ,ol is 
mlte. ial distortion . Th ... is no elfactive way 
to eliminate distortion , It no,m ally <>c:CurS 
in Ii.hl I,ui' mlteri.t whe.e h.,t is not tran ,. 
I.rred Irom the cui .... nly .nd QUICkly. Steure 
clamp,nl 01. th e m,,, ... 1 ,nd the part will 
overcome d'stortion 10 • (I.",n .. "nt.. Often 
when d istortion is ........ Ih (ullini is per· 
Io,med with Iht m"e .. ,1 subml'led in Ishellow 
I.nk $0 that a Ih in litm 01 .... It, ,,,,,e,, Ihe 
m"eri,1. 

Co rr ect torch and meen ine operllini speed 
adjust me nt will , esu ll in c l"n cuts Ind smooth 
edges, wilh a very shlht nu,·vI.tic.1 sco red 
,!fect on the Cu i wrllct. The illustrated 
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.. ,mples sIIowo below indl~ale ,UK! 01 1m· 
ll'O!le, adjustment as compJrItd to. CuI mad, 
w,lh "'QQ" adjustment. 

I. Cilin cuI. top In ~ bottom edlU ' ''' 'P, 
ar>d IKe smooth, with b",ly vll ible d .. , 
li nu. ElSily removed O.,dl, if .ny. Ad· 
justment COrrect. 

2. Slia h! lOP edge beaded. under 
edit .nd rounded unde' cu\. 
..... back. Speed of cut too luI. 

cu t below 
0,., line 

3. Sur/act of th e lop eda' of cuI i$ rOUnded 
.nd ,,,quia. shaped. Jodh, .. n& sI'l .nd 
bonom eda_ rough enc! i'reilll... O. ide 
lilhll)! .dhered. Cuttinl .peed 100 slow. 

4 . Heavy buds Ind rounded lOP ed" , face 
ot cui IoQUI ••• nd bottom sharp. Fei. tul. 
Fi,m, of prehulloo Clon. 

S. If til" lI.m. is too fir f rom lh, pl i tt, th, 
hut sprud l .nd the ked op'ns up. Th, 
top edg. fou nded and boltom eda' s lilhtly 
"rId .. cu\. Prehu t too high .bov. th , cuI. 

BEVEL CUTTING 

9 ..... 1 shlpt cutting is limIted in m.,;lIinn 
other th.n IlIose Ih'l may be clused u spee,.1 
purpose machines. 11 an ~nll. GuUi", I,p 
is ustd on the ULTRA-GRAPH, th. '''11, of 
b .... et will ""'Y between maxImum and ze.o 
IS till p,u"n il I' "ced, 

SIr.iIM line beYe l Guts may be mad, by usin, 
a "mpl. I,xtu •• 10 position the mll"i.1 .1 
Ih. desired 'n&el 10 the vertic,1 line of III, 
U"ch. 

" 

A ,.dius cu toff can 0. mid, with . fllir ly 
unifO).m bl!'lel If thl l,n81h of cui il not too 
I.nt and Ihe p_lern i, p'op"ly 10<;.1.-1 in 
,"aliO)n 10 Ihe •• m I5l1mbly h inl' joints, 
Th. pronclpte of til;, sllup i, iIIust._1Id bllow. 

-
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STAC K CUnlNG 

Slack tuttin8 .~u,,1S IIPeei.1 leeh niques • ...:1 
is nol as widely p rll:tic,d II it milhl be. 
Complete discuss ion O)f known techniques tln­
nOI be coverl'd in th'~ in$l ructlons . How_ 
we r, Ihe followinl briet out linl should prove 
helpful: 
I. The p rinc,pl e edv,ntlil of . ,-ck cu ttIng 

i, iltuSlralt'Q by thl lact th,t thl cut su rface 
o! tile 0 " thick m.l"i.1 II prod uced at a 
rate six tImes lute. Ih.n on I/ o " mat .. i. 1. 

2 . The principl. d is.ad .... nlae. of sl.,;k cuttinl 
;s the .elativlly comc:ol.. IIlup ' equired 
.nd the d rlficulty 01 p'ovidl"i adequate cl.mp­
inl in intric.1I III .... euttin,. 

3. Slack tuttina il p ract".1 on pl.ln " Illiek 
as 1/ 2", but is besl Itd..,t..:! to plates 
1/ 4'" thick or IISI. 

4. Best "wits len .... 1y .11 obtlinod witll 
stacks t hai do not uealld 3" o. 4" in 
thic kness. 

o 

o 
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5 . Accuracy of partl dllC'''''' with increaw 
in thick"'" of It ad< dut to s.r'lht tape. 
in hr!. 

6 . Mlte, iat mu" bt I," 01 din, rusl , paint 
and loon $CII. . lith! n .... mill sule 
8IlPU" 10 llsisl in ' ...... nlinl Ih' edilis 
of Ih .. Isyen lrom ... td,nllCllltthtr , whIr." 
brilhl 0;010;1 .oIled stock IlndS 10 weld easily 
. tollitht edill. 

7. Mat.ria l muM be tilhlly cllmped 1o,llhl" 
8 . A lmOOIh wn ttno.><>U s lid,. must ~ pro· 

vided II by '<lnn;,,& • he.-.y vertical .. etd 
bead lor stlrti nl the eu\. 

9. l a'I" Ih,n norml l tip size should be uP<! 
with len Ih,n ,_mmend..:l tuttinl OKYI'" 
p.euu •• for til' IOlll lhieknns of Ihe stlotk. 
It the eut i$ toretd w;lh hi,h ~ya:.n p •• ,.. 
wre. Ih, OXYI"" j li hll '1Ir111er tendency 
10 find separations btl .... " tI., platls. CI .. 
mUll be " kIn to provide tutti.,. OI\YlI" 
hOSts Ie tht torch wilh ,dequalJl capac ity 
to avoid st'''''n; Ihl oXYIII" How . t • ..:Iuted 
pre"u'" . 

eAR STOCK 

The ile ne .. ' p • .,;II,. in p.gdu,!io n of P" !S 
by OXYilin " .uI08 h.s bltn 10 wO.k I.om 
1"lt pl.ln. Hand linl .nd pOSi!io ninl 01 
hllvy p l.' t ml l •• 111 is I (umb,.some. liml · 
,0nSl/minIOperalion. Whil, Ihe ULTR .... GRAPH 
w"",oienlly mil)' b' usld on Ilfle piIiH. 
it is p . rticullfly .... 11 Idaptld to cullina f.om 
bar $IOC~ and p late II ... ld l IS 24··. 

GE~ERAL 

Till toIlOft"lOC 'Klioo is dlYOtld '" illuslr .. 
tions of typ~11 Plrtl. Th . .... mp'.' showo 
Ire but I few 01 Ih. hundrlds of Plfil. 01 
dill"enl dimensio n Ind iIh~ • • Ihll usen II ... , 
found pr.,;liclble Ind pro' ,tJ,bl, 10 p.oduce 
with the ULTRA.GRAPH. It i, Inlicipltld liso 
th" the ili l/sl .. liool will t'md to expend Ih. 
09"110'·' SCOPI of plltern mlk ln, possib ilities 
Ind · lppl i"lion 10 more vlfitd metll. w!).kina 
O9"lIion$. 

THE MANUFACTURER OF THE ULTRA.GRAPH 
EXTENOS TH E SERVICES OF ITS STAff TO 
ASSI ST IN ANY PROOUCTION PROBLEM TO 
WHICH THE MACHIN E MAY BE APPLIEO. 

" 
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Flame Cutting Data 

Tbi<k. DUm .... 0'1,.. Cutti.~ 
n ... 01 01 ,.'ri .. P<. u ..... ...... 
S ... I. OtifK .. ,,~ ... pe' 

"-----, in. •• 

, Q,(I065-G.&S95 ~ ". 
" MS9~,"IO ~ • , M6]1)-4HIIIIO U .• ... , O.06r0-0.0II10 ~" ... • 0.0810-0'- .~ .. , 0..104_ ". 3.1- ~,. 

• 0.-.0._ ... tl). $.' • .~, ~ .. , .. - , 7;'% I." l.Z -
11"" ,~ ~. I." 2.6 

Hand and Machine 

1)1)'160 

115-2l1 

-~ .-$01-031 _ W 
~ .. 
610-150 
~ 

K·I .... 00 I ~I ... ~ "0. I ~ O-'F 

lJ· 16 ,~ 

, .. ,~ ... 
,~ S .... U.OO 
,,~ 9.70- tH.C 
~ U.66- It.1.! 

"~ :l~ lII.70 
31·5-38.5 211 • JII.S4 
.9--I$.1 06.91). ,""l(I 
<42J...SIJ 67 .... ' 03.(l(I 

O. II~,n 

O..)I.o.ll 

0.06-0.95 
US·LOS 
0.91 · 1.31 
U9.UO 
LtJ·z,a 
l.sI-UoO 
'~M 

"'" dun ..... ~ ...... rial 
"'B~ I:'; .. "''''1m .... the eri'al <lola 0/ ....... 1 <»\. 

lin, 0<Ktk ..... ,...t1T 011.,,0<1 by .... <...0;, ;.", 0/ ,~, 
metoi .. d 'he .klll 0/ tbt _ .. ..".. "",oItioc ;" w;4< 
... _ 0/ uta. I ...... 0/ 'hi., <h< .. bit h •• b«n ...... 
..... 'od .t .... I ~io. thKk ...... 

The ... d., is tdotrt<l ... Table No. 2. klow. ,;.~ 
do .. _ IofKlli .. c ... ,~ w h<rtio> .... 'hid . ... "or< 
'- bern . .... <1«1 10 20 "". 

- Me. _ _ II-~ T_ lor joi. la. ... :r:o.IL TIIi<_ 
.... IfiId S • 1100 PI I 

n~ 0;. .... , .. 
~- ~--'. of ....... ~.~ ..... , 

s, .. ~ Orili ... ~"' '. ~ 
~ • .... ;... ",ioI," 

" 
0.02 __ ". = 

~ 
GJIlI(I..O.Qm 11 · 3l ~ 
0.001.0_ 11 • .., ... 
(UlJl 1)-O.0595 ~. ..~ • ._- •. " .~ , O.~G59S •• ... 

'" fMl61O-O.0110 -. 12_15 , 0,0610-(1,0810 "-. .".,. , IU18lo-a_ •. " ." • 0.0111 __ ~ . ..... , 1).0110-0.0160 ••• ~ " • 0.091(14(19115 ... 4.$.01. $ • .- ~. 3.7 .. U .. 0._-41,,1(10 15· ')(I u _u ,. t.OlIl)..O.l200 ~IOS 1. ... 1.5 

" 001)64.1_ .,. ~u .. U 2l$-4I,' 600 ·!l0 1.1. U .. 0.1095 ... 600 -,. 1.7 .. 3.0 .. U61o-G.2000 ·,n 1.5- l.O 

II • Tno _ I ~ 0..17"" 

GAS CONSUMPTIONS' 

~ "- P.,. Lin .. , ,-
<>:lr. .... ... «<>kJI<. OXI f." A<O'yl. n., 

.... IL ,.c eo. fl . 

• • ,., 
'" ~ o.os. 0.1)6 

" " . " US· .~ 0.01· 0 .• 
SZ· liS .,. .~ ~ 0.Q9· 0.119 

lOS- In 16-13 . ~ ,~ Oil· O.1l 
111- IS9 1'-15 , ... ,~ 0., '" 0,16 

IJO. 174 lJ- 16 ,~ ,- 0.17.1'-19 
- ~ ,4-,' ,~ Ooll· U' 

,ss. alii ... ,~ = O.l'). o.lZ _m ,.." .~ •• 0..2_ O .• S 
~l''''' ,,~ ~ • •• Go5&- MS 
)q. ' 11 ." IU1_ 11.6l 0.".0." _ .. 

~ IS.lo. 17.18 us .. 1 . 1~ 
W o w 31 .. :1\1 2S.5l- 11.» 1.59- U I 
0 10- 7$0 .~ J1~ oz.lO 2.2$. 1.5S 
,~ - ' 1·52 09.10· 60«1 2.97· l.SO 
a».IOU • • ~~ 3.6'1. ' .!IO 
~,~ 57 .. 70 1lCI.60-104.00 U'l. 6.JJ 

U ... 5-I680 ~ 112.10).' ;/l.0'I UJ· ' .M 
,,~ ,~ l J6.'f.ISO.OO 6.60·IMO 

..,.,. I><' , .... , rOOl a ... lot _><pt,;'"cod 0 ...... 0 .. '''''Ii 
c. ," .Iu a OM pod .... .m.t 

"'TI>< ._ •• n. _ ........ ;.. wlUd. ",~I b< _eo!;" ..,.... 
of "'" <01 ..... 10 t h. labl. &t< d .. to .h. f ... <hot .h ... 
-. _ co .. , • • "~·I"'" .. b' ..... hip b<,~ .... ,II< 
' _ .01> of _ ...... .-""" <>rif; .. ,;, • • for .h .... ~. 
of _,., ....... fr"", ",hic_ ,h" toll" _ . "".;,eo! 

(eo..n • •• In." . , borutl ..... "Iotoo ,,"-;. .... ) 
cOu RTESY WE .. -o' NG lNG"' [£R ,.USLfeAT'ONS. ,He. 
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