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Digitel Computer Laboratory
Massachusetts Institute of Technology
Cembridge 39, Massachusetts

SUBJECT:  VISIT TO RCA VICTOR IN CAMDEN, JANUARY 14, 1953
To: David R. Brown

From: Frencis E. Vinal

Date: Janusry 22, 1953

Abstract: The writer visited the RCA Victor Ferrite Plant and
Development Laborestory in Cemden, N. J., and was favor-
ebly impressed by thelr staff's feeling for the problem
ag8 well gs the facllities avalleble in the lsborstory.
They have auickly found a mesns for produclng sousre
loop ferrite materiel. An attempt has been mesde to
observe domains in ferrites, which has been partislly
successful.

On Januery 14 I visited the RCA Victor plant in Cemden
for the purpose of discussing with thelr staff febrication technioues
for ferrites and msgnetic effects in ferrites.

The morning was spent in discussion with Mr. Robert Hurley
who has made some attempt to observe magnetic domains in ferrite
materiels. The work thus fer hese been limited to the msnganese zinc
ferrite which 1s theilr standard production body. Using s C frame for
fly back transformer cores, he polished one crossectionesl face of the
frame. The degree of polish which he wss able to achieve was consid-
ersbly superior to any other polished ferrite specimens thet I have
seen. Thie may be due in pert to s rether unconventionel polishing
techniaoue. As he received the fresme from the productlion line 1t had
received & preliminery rough polish on a diemond wheel. From there
on he completed the polish using rouge alone. This wes a very slow
and tedious operstion extending over s period of 8 hours but resulting
in a surface from which no grains had been loosened and which had
practically an opticel finish. He did not mske any attempt to etch
thlis perticulsr surface slthough he haes etched some other specimens
with 1 to 6 sulfuric acid. It ls unfortunste that those that were
etched were not polished well and those that were polished well were
not etched. The highly polished specimen leaves consldersble con-
fusion egs to where the grain bocundsries occur. All this hes le2d
Mr. Hurley to believe that in some ceses he has observed very large
crystels including meny volds. I belleve that the etching of the
surfsece would show that ectuslly the crystelline perticles sre much
smaller end thet meny volds occur at greln Jjunctions.

After polishing the specimens, he observed the surface
through e cover glsses under which a suspension of colloldel magnetite
wee pleced. This 1s the seme technlioue which has been used by the
people of the Bell Laboretorlies end others to observe domeln bound-
eries. With this techniaoue, he observed two rasther different
phenomene. In one cese, he observed convoluted lines which were
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subject to rearrangements in the convolutions with the application
of a magnetic field. Thie observation does not fit very well with
any of our other knowledge of domsins ae sll of that other informa-
tion indicates that domains hsve primsrily straight line boundesries
with the possible exception of very fine grein materiasls where each
grain 1s slso a domsin. It would seem poseible that what Mr. Hurley
observed wes an alignment of colloidal magnetite along grain bound-
aries where the gresine were single domein materiel. The other
observetion which he made may be more significent. In one portion
of his polished specimen he observed diffuse dark lines running
through what he would Judge to be 4 or 5 crystel grains and that
with the epplication of magnetic fields these lines would move left
or right usually in opposing pairs, reversing their movement with
the direction of the field.

Mr. Hurley very kindly loaned me his specimen on which he had
mede these observstions and we sre planning to heve a look st it here.

The afternoon wes spent primarily in the Ferrite Development
Laboratory tslking with Mr. J. O. Simpkiss. First of ell, sll the
eaqulipment in the lsborstory psrslleled to s lerge extent thst which
we are plenning for instellstion here. The furnaces and some other
pleces were home constructed but functlionelly they are the snslogue
of the meteriesl we have purchassed ready mede. We discussed raw
materisls and found they were starting with the following:

1. Iron oxide obtained from Binney snd Smith which 1s pigment
grade oxide designated Maspico Red No. ?. They find Mapico
Reds ere more consistant from batch to batch, and assey s

little higher in iron than products of C. K. Williams Co.
This ies one of the same materials of which we have recuested ssmples.

2. Mgnesium oxide from technical grade masgnesium carbonate.

3. Mangenese from E. J. Lavino Company's Air-Flosted African
Menganese. This materisl analyzes to about 88% MnO2. The
remainder of this materliasl 1s in cuestion but spparently
conteins varlous impurity oxides, sllics and so forth.

The E. J. Lavino Compeny also manufactures a synthetic grade of MnO2
which 18 probasbly much higher in purity. This we should plan to look
into &snd obtaln for triel in our laboratory.

The principle point of process for masgnetic memory cores which
I observed there was the fsct that the cores sre aguenched for s high
temperature probably the top temperature of the firing cycle. The
cguenching was done by removing the setter slsb from the furnsce end
screping 1te contents into & shellow metel pen. Thie operstion 1s
carried out very rapldly end it 1s probable that the cores go from
1300 or more centigrade to room temperature within s matter of 3
minutes wiflle the large portior uf thia quénching occure in a matter
of 15 seconds after removal from tne furnace. The net éffect of thie
operetion, although epparently nut too well understood by the RCA
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people, is to freeze into the cores that MnO-Fe203 structure which
probably exiats at the top temperature. During rapld cooling, oxids-
tion of manganese or other changes msy reedily occur on the surface
but 1t 1s probeble thet these changes do not pentrate the masss of the
core (about General Ceramice F262 size).

They slso have in operation a Stokes Press. Thus fer they have
not made square loop memory cores with it but hsve been practicing
using their manganese zinc production body. They have had conslderesble
success in obtaining uniform feed to the press despite the design of
the feed hopper which they also feel 1s & dlscredlt to Stokes Company.
Thelr success has primerily resulted from rather elaborate process of
preparing the granulated material fed to the press. A binder was
first incorporated in the mix (Hercules Powder Company, trade nsme
Flegatyn). This materisl wes then sepsrsted to produce & fairly
uniform grain size by passing through s 100 mesh sieve snd keeping
that portion retained by a 150 mesh sleve. This nasrrow size fraction
ie then treated with a2 1little zinc stearste and tumbled in g mill Jar
without grinding. The purpose of this zinc stearate trestment is to
glaze the surface of the grains, producing a very free flowlng granu-
lsted solid. We do not want to introduce zinc into sausre loop
material but probably some snslagous substance can be found which
will asesist in obtaining a free flow of the ferrite without intro-
ducing new ions into the ferrite composition. It is my personel
opinion thet production of small memory cores on the 3tokes Press
willl probably not be satisfactory by the auenching operation. DBecause
of the smsll size it 18 probable thet surface changes will pentrate
fer enough during cooling to upset the entire core. However, thle
remeine to be seen.

I feel that the cuslity of the experimentsl work done 1in the
RCA Laborastory 1s of & superior grade to thet done at General Ceremics.
First of sll, the leborstories are kept extremely clesn snd dust free,
with rubber tile floore end esdeduate contalners for ell meteriesls. I
saw no spillage and no open contelners. Even the factory 1s vacuumed.
I believe thet this 1s definitely & favoreble condition. Secondly, I
believe that the staff at RCA including Mr. Harding, Mr. Hurley end
Mr. Simpkiss, particularly Mr. Simpkiss, very definltely have the feel
of the problem snd that when they run into difficulties they know how
to go esbout solving them. As time pssses, I belleve that our co-
operstion with this laboratory should be definitely continued as they
mey be in & position to perform some operation for which we sre not

eaquipped and vise versa.
Finis® Yon?

Frenclie E. Vinal

Approved gé "é
Devid R. Brown

Signed




