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Supersedes former 14-3-4
The process of reolling wire into ridbbon is herein described,
1. DETERMINING WIRE SIZE FOR a RIBBON

After a ribbon thickness and weight has been determined, the recuired
wire weight in most cases may be determined from recorded data on ribbon pre-
viously rolled. Ribbon of approximately the same width will have approximately
the same ratio of wire weights to ribbon weights., If a ribbon width is required
which has not been rolled in the past, then from a known, nearest width to it, a
wire weight is approximated. This wire is then reolled to the required width and
from the resultant ribbon weight a more nearly correct wire weight is determined.

Wire rolled into ribbon is elongated and Aoses weight per unit length.
Elongation is caused by the metal being pushed bac »o? the rolls. Loss of weight
is greatest in the first pass thru a mill. It ;s also greater in mills with
small diameter rolls than those with large diameter, thg;ﬁnpe nearly the roll sur-
face approaches a flat surface the less ghe\egonga$ion éﬁa luﬁs in weight and the
greater the width, PR o;;: f :

In setting round wire we%gﬁtd%mges i has been found ad sable to make
them slightly closer than the ribbhdn: Wexght»range because of varia:{hgbin the
working qualities of differ«nt J6ts of wire. These variations seld ccur with
pure nickel wire but are often” fpupd fn the nickel alloeys., The‘rqtip f wire
weight to ribbon weight is‘ﬁpproxLMQtely the same for different s§ of wire
rolled on maciines with jp, i:me gize rolls. .v
I

. 2. NUMBER OF PASSES %Im g&o ROLL 4 RIBBON w7

'
The number &

dimensions of the ribd

gses required to roll a ribbon )é determined by the
dc%bb herdness of the materlai to be rolled., Usually
a fairly close approxima ’on aan@bg ‘made by consider past experience and the
required passes and proce va‘similar size an type of wire, Also the tol-
erances of thc dimensions of ©NHe f*uished ribbon e taken inta consideration,

3. ROLLING EQUIPMENT

There are in use, at prese fodr types or styles of rolling mills for
the flattening of round wire, Ribbons led on these machines are given in
material handling netices., For round wire sizes from which filament ribbon is
rolled refer to 140-3-1, From these notices, ths method of rolling a proposed
type of ribbon can be approximated.

a. Six ~Mills actured b tandard Machineg Co., - These are strong
mills, suitablp for any work whlch does not reguire maximum accuracy and
they are well suitcr for heavy work, being ecuipped with reller bearings
and fittedﬁwithagear driven top and bottom rolls, High pressures may be
applied t0 the'rolls without causing undue trouble with the bearings.
Probablethe best accuracy which can be obtained with these mills is *1
mil in ‘nickel ribbon about .030" wide rolled from 10 mil wire, or ,030"
ribbognrolled to approx. ,040", -
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3, ROLLING EQUIPMENT (Cont'd)
b. Six Inch Mills Manufactured by the Torrington Mfg, Co.  These mills are

equipped with half-babbit-lined bearings. The bottom roll is gear driven;
the top roll runs free and is driven by the friction against the wire passing
under it. With properly maintained rolls, these bearinss should hold a
tolerance on 15-16 mil ribbon rolled from approx. 8.3 mil wire, of about
+.0003" or ,0004".

Due to the friction in this type of bearing it is impractical to apply as
much pressure to these rolls as can be applied to those of mills of the
roller bearing type. There is a tendency for the top or idling roll to drag
which causes excessive wear at the point of contact with the wire. Bearings
and rolls will heat causing variation in ribbon width, ;

c. A Six Inch Mill Made by the Waterbury-Farrel Co. This mill is equipped with

roller bearings smaller in size than those of the Standard mill and is used
primarily for starting molybdenum ridbbon and filament ridbbon. It will roll
wire to the same tolerances approx. as the Standard mill, It is not as
heavy as the Standard mill and cannot handle as %}gh a motal force,

d, A one and one-half inch mill has plain bearlngsféfwbraﬁs“h vks having clear-
ance holes into which the rolls are fitted and/revolve. SNbearings ere
approximately the same length as the rolls anéﬂ@nevent the rolls rom being
sprung or bent. Both rells are driven being connecsed By herringh&hg gears.
The bottom roll is partly immersed in an o0ilébath which provides a simple
means of lubrication as well as a meansfbrwmaintaining a unffofm tempg;ég\
on the rolls, /oy Y

5
The 1 1/2" mill is well suited to the “poliing of fine wire whére widtbyf(l—-
erance is low. It should roll 6 mil.nickel wire to a width of ,0128/5within
a width variation of not more‘}ﬁ@n #,0002" and should be used for sgaller
diameters of nickel and nickel@a%ioy wires, ,yy

4. OILING ROLLS §: ‘ ' /"
/

ﬁ&?ﬁu(face of. the rolls exceptlﬁhen they are used
for rolling a ribbon that does not equire very much flattenin 4nd therefore not
much pressure as in the case of roll 'k7¢9 or 8,6 mil wire t a ridbbon having a
width of appreximately ,016". If oil i used ith the Torr;ngton mill, the upper
roll has a tendency to slip and not turn e it is driven by the lower roll by
friction with the wire, In rolling #16 meta the us:z§§/bll has the effect of de-

"A lubricant is used on

creasing the number of passes recuired for roldng a ribbon as well as to reduce
wear on the rplls, When rolling nickel, the use £ has only the effect of re-
ducing rollegfwear. This difference is probably due to the fact that nickel ribbon
has not beep nblled as thin as #16 metal ribbon,

Any suitﬁble Ekchlne 0il that does not leave an insoluble residue on rolls
should be used og“thebsurface of the rolls of the one and one-half inch mill. The
rolls and bearings of 4his mill are oiled by the lower roller bearing and most of
the roll belngﬂimmersﬁa in oil and the lower roll carrying oil to the upper roll
and its bearing. Any good grade of lubricating oil may be used on the surface of
the rolls of the uther mills. At present Ansler oil is used and is standard for
filament ribbon,

Ey J
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4, OILING ROLLS (Cont'd)

If available, the use of a water-borne lubricant is recommended, This
lubricant is supplied to the rolls by running the lubricant onto the top roll in
such a quantity as to flood the rolls and provide a cooling effect as well as
lubrication,

At present the water-borne lubricant used is about a 1 1/2 pt. to 4 gal.
H20 of Standard Oil Extreme Pressure Drawing Compound 33-D-26. This is circula-
ted from a five-gallon can by means of a 1/8" centrifugal pump. The lubricant is
cooled by evaporation and cold water must be added from time to time to make up
for that lost by evaporation., Of course any other circulation system would be
satisfactory. A good tank and pump unit such as that made by the Ruthman Machinery
Co. of Cincinnati, Ohio, is suitable,

N

SN '

Up to the present only the Standard PB mewe‘bgen provided with water-
borne lubricant., Tests seem to indicare that” on’ nlckbl( M, nipron the round wire
sizes will be considerably different than wfm | this, o11 " Used as lubricant.
Alsc provisions for prevention of niproa;usbi pfter ewing mgft be made, if a
water-borne lubricant is used, e Y 3

5. CHECKING ROLL ALIGNMENT AND RomwﬁEs‘s . _‘ ‘;_.-'; \
N PR SR @ oM
W e
Take a piece of round ,n’{ckel wire of 8 or 10 mil sl'zq &_Jsd‘ g '
into two parts on two spools,” Guide.each piece thru the. roils ses@lpbe to the

edges as possible. If the/zﬁllingisuffaces are. parallel the wid&p of the two
wires will be the same. / rﬁu 3

c—"a YN ,:',' <9 . . \), \\ \\‘:

To check the,acpﬁ; f rolls and bearings teke a ;éngth of ridbbon equal
to the circumference f)& e, 0Ll ‘ahd measure the width' offﬁibbon at points 1/2 to
1 inch apart. These w eﬁdings “ghould not vary more the variation limits

e)ro

given in the description liing~mill, bo s
.v’ \3) . /
,f’. ? 0 - R ’- D)

able where very hard wire has been roll r where an attempt has been made to
ebtain too great a width in one pass. In this case the new spet for rolling must
be located far enough away from the o0ld one to aveid these ridges.

6. ROLL WEAR

7. WIRE GUID},SQND WINDING RIBBON

: ‘J
ﬁach'hi ls 14 be provided with an unspooling head having a smoothly
applied.: ‘tension . JevigP, Tension, applied at this point will reduce the ribbon
weight - and is i?ry gonvenient if the round wirc is too heavy. It is, however, not
recommended inﬂgeueré? practice that tension be used for this purpose as it adds
one(more. ig%ﬂble‘w'ich may be readily dispensed with provided the round wire weight
rangs*used carefhlly maintained,

X3 wire is dirty after leaving the unspooling head, it should pass
between two eol felt pads held in a suitable clamping device., These will remove
most of the dirt from the wire and are used merely to protect the rolls.

- AWJ-35
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7. WIRE GUIDES AND WINDING RIBBON  (Cont'd)

From the felt pads the wire should pass thru a guide which consists of
two pieces of flat steel (preferably hardened) which are held together by screws.
A slot runs along the length of the guide. This should be large enough to provide
a running fit for the wire to be rolled, The guide should be tapered at the end
toward the rolls so that it csn be brought in between the rolls as close to their
point of contact as possible.

The ribbon, upon leaving the rolls, is wught into contact with a "V"
grooved flat bottom pulley made. of hardened s eeéwm This pulley is adjustable
vertically and laterally. The flat bottom 4th@~pulley\is several thousandths
wider than the width of the wire. . NN L N

/S R

From this pulley the wire passes vwer,éggtuqr ‘similal
attached a mercuroid switch for sto igg rollﬁ when Fibbon’ bré‘
another pulley to the spooling hea from which it is wound Jonts it
spooling head mechanism moves gh@ spbol la¥erally back and” forth &n
guide pulley with as small a pitch as possible without having $hé>e@§
of ribbon overlap the edge,of the jone before it. If the.pitch@ia B
is danger of wire falling a@abetween 4he turns of the previous %S‘ , This tends
to catch when the wire 4 Gh ng ynspooled. A slipping mechani s provided for
holding the spool an wil@)aglow the, shaft of the spooling. he' to revolve faster
than the spool, T ﬁgﬁﬁplﬁgé 8 llght tension to the ribbiﬁ)
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1, "Curl" or curvat 3 arent when a short gth of ribbon lies on its
ﬁeused by the fo

of one turn
great there

8. CAUSES OF RIBBON

a. Ribbon leaving the olling‘"
an angle of other th
the two rolls,

b. Ribbon dragging over any statlonary surface such as a tight pulley
or sharp edge.

c, Ribbon passing over flat bottom "V" pulleys having flats which are
worn or too narrow or which have teo small diameters.

d. Too much tension applied thru the spring on the tension - slip
.mechanism ¢f th@bspoollng head,

e. Too much tension 6? too small spools at spooling., This tension
should be just heavx and\smooth enough to keep the ribbon from jumping.

2. "Wave" or curvature paren% when a short length of ribbon lies with its
width in contact with a flat.surfaqé~may be caused by:

\ -
&SF 5 < -~
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8. CAUSES OF RIBBON CURVATURE (Cont'd)

a. Round wire having too much curl which in turn is caused by drawing the
wire thru the finishing die with the direction of the wire not follow-
ing the axis of the bearing of the die. Short irregular waves may be
caused by too little draft at this die, by a die with a defective cone
or by too much tension on the wire at spooling. The latter can be sor-
rected by wrapping the wire one turn about a driven drum which will
apply the necessary "pull" to the wire for drawing and allow the wire
to wind onto the spool without tension.

b. The angle formed by the line of rib%pngand the line of contact of the

two rolls. On each mill the guide/pulley is adjustable to provide a
means of correcting this, VPO AN

c. Pulleys which are not in 1,ir?"w;£‘}f;h‘\aa;gﬁi.§3ih\es§ orhich have worn or
narrow flat bottoms. LG W W TR ’

Vo N (o N
d. Too rapid cross feed egtioﬁ”dnvfhé.spbmling?head.,v.3¢
B Y S N N Q. G

S B

) ¢ RN A
e. Rolls not parallel of with worn surfaces.. S ”\'9\)\\“
NI > WY &
R\ N\\'Qy.

’a
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QS 7 -\, ‘ AERR\CLEENN\ 3
3. "Twist" in ribbon é& be détected by allowing éﬁlength&@§? out six feet
of the wire to hang frgé from thé spool. Upon drawing thé}mi@ between thumb and

forefinger from the quﬂifﬁpgthg;g;ee end, this end will revolve to indicate the

N

amount of twist. ;ailsfe'é".al'i'.”e‘: RN VAN >
NN <
a. A regula &g\,cug;re'Whicb' when allowed to hapg may take the form .of a

&vorfe glde of the ribbon is longer than the other,

b. A twist in the
between the roll

ibh§g déh&hg rolling parficularly when this -eccurs
¢ sfijaces and the guide pulley.

) N
3

It should be remember -tha#sény the three defects mentiuned above may
occur at subsequent operations ~from gdfmilar causes.

**9, ANNEALING

Occasionally during rolling, the ribbon must be annealed before continuing
with the ghlling. No annealing can be specified as the need for annealing is
dependent on (1) the previous treatment during drewinz, (2) type of material
and (3).the number of pass8s required to bring about desired dimensions. In
-general, annealing requirements will have to be determined by experience. Be—
low are listedi'sizes at which two materials are annealed under present methods
of wire drawing and rolling.
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*%9, ANNEALING (Cont'd)
Size Material Drawn from Annealed at
MB4 Molybdenum §858,7-61.1 mg/200mm  ,027";.036" and .041
MB9 Molybdenum  60,5-61,5 " .027";,036";.050";,054"& ,057"
.002"x,125"  Nickel §.025" .092"and .115"
.001"x,125" Nickel .0198"

+095" and .108"

§ This wire is annealed at this size before rolling,

§¢ This wire has a T.S. of 45-52 mg/mm/200mm,
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