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DEPARTMENT OF THE ARMY
SENECA ARMY DEPOT _
ROMULUS, NEW YORK, 14841

|uvn:n£v
REFER 10
AMYSE-N

1 NOV 1968

The Bendix Corporation
Kangsas City Division
KansasCity, Missouri  6uiusl

Gentlemen:

This '‘activity has in stock thirty (30) "Hl-LO" switch identification
plates received from your division. Part number and shipping data
are shown on the attached copy of the sh:.pp:.ng and receiving document,

The label on each of these items shows a contsnft of 40 microcuries
~Tritium Isotope and is dated 1-18-67.. As readings of less than .1

millircentgen/hour were obtained using padiac ingtrument AN/PDR 27-J,
. we feel that the labels may be incorrect as to. the quantitv of radio-

actlve material contained in each J.tem. Slpce specxal controls ave

ey
requared on items exceeding one (1) mxcrocume radiocactive material
content we wish to ascertain if the iata for these items are correct,

Sincer:e.-.jl. .4_an0‘.1!‘8 s

1l Incl
As stated
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CoORPORATION
KANSAS CITT DivISION

INTERDEPARTMENTAL MEMO

DATE: May 27, 1965

TO: Memo for File

SUBJECT: MC 1831 CABLE ASSEMBLY (HI-LO PLATES, TRITIATED PHOSPHOR)

On this date attended a meeting with Pn AT
and another materials engineer. The following areas were discussed:
l. Sandia Livermore is to forward some switch plates and we will check

them for contamination levels and give them to WNEENNENswho will

in turn forward them to (EENENEEENENE

4 B will attempt to develop a means to cover the plates
either by application of an epoxy, polyurethane, or other material,
He will also try to bond a transparent film or plate over the letters
to contain the loose contamination.

GO w0 gois34 S

Industrial Hygiene will check with MRI to determine if they have
wquipment to measure the luminosity from the plates that is supposed
to be 30 micro-lamberts. Industrial Hygiene will advise Materials
Engineering if MRI can or cannot perform this evaluation. This
evaluation will be performed prior to Materials Engineering coating
the plates and subsequently to determine if they still meet the
desired specification.

i will contact Bendix, Scintilla Division to assure their
license is adequate to handle this material as required for the

switch plates,

After Materials Engineering develops a means to coat the plates, if
possible, QUMD will make a trip to U. S, Radium at Morristown,
Pennsylvania to determine why the loose contamination on the plates,
especially the back side, and make arrangements to have U. S. Radium
coat the plates as has been found satisfactory by BKC Materials
Engineering. -

The drawing on these plates has no call-out indicating the degree of
permissible contamination on the plates, or what the tritiated phosphor
Will be covered with, and how thick. This will be added to drawing
later after Materials Engineering completes their avaluations and

makes recommendations.
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INTERDEPARTMENTAL MEMO
DATE: April 16, 1964
T0: Mem¢ for File
SUBIECT:. TRITIATED PHOSPHOR

P g e

ey
i L
. ‘r

Was contacted by GNJNJEENENNR, Purchasing Department, relative to MC 1465,
which is a dial. QEestated that he had talked to e oo o
they were in need of expediting the production of these dials.

; MStated that the cure cycle of seven days poses a significant

delay in the delivery of production MC 1u65's. The MC 1465 housing and
dial receive a coat of tritiated phosphor at United States Radium,
Bloomsburg, New Jersey, and the tritiated phosphor is coated with a
non-soluble protectiye coating material, cured for seven days, and

then shipped to Sargent and CGreenlease Company in New York where they
are assembled into a combination lock and subsequently shipped to Bendix.

Each hous;ng&contalns 10 microcuries of tritium and each dial contains
25 mzcggcur;es ofntrztzum.

At the present tzme they would like to ship 70 housings and 70 dials
from United“States ‘Radium prior to the seven days cure period. The
saven daysgcure per:od is called out by the Atomic Energy Commission
in thealicéﬁEevg1Ven to United States Radium to use tritiated phosphor
and apply zf*on‘dxals. As a result, J, P, Wright, KCAQ AEC, was con~
tactedq¢o~see if he could expedite these 70 dials and housings via

AEC Hater;alsﬁand’bxcensing Division to see if they could be shipped
prion to thé seven days cure period to meet production’ schedules.
JiER, Rudy. KCAOPAEg: was also advised of this problem as he called
and was%ev:.dently ‘assigned to handle the problem -
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SCINTILLA DIVISION SIDNEY, NEW YORK 13838

May 26, 1965

The Bendix Corporation
Kansas City Division

Box 1159

Kansas City, Missouri 64141

Subject: 1441895=-2 Cable Assembly
Reference: BKO P,0. B2755954

The matter of radloactive contamination of the identifiocatlion
plate specified for the subject cable was discussed during
the visit of your TMS Team last week, We Were assured at
that time that a decision would be forthcoming to resolve
this problem, Three possibilities are apparent:

l, Delete requirement for identification plate
2. Specify improved plate eliminating objectlions
3. Specify plate lacking radicsotive elements

On May 18 our supplier, U,S. Radium Corporation, wrote
commenting on the problem in some detall., 4 copy of this
letter is attached to assist you in considering the situation.
In the meantime, we will need formal permission to ship
cablegagainst your referenced purchase order less the

1den/ rziation plate, Scintilla part number 10-373299.

Ioué prempt attention will be appreciated.

Cabling . cial Products

ool Semmmm—memTYE
ndia-Livermore
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W VIA SPICIAL DELIVERY
The Bendix Corporation

Scintilla Division
Sidney, New York 13838

Re: Purchacse Order 273609 and 278479
Subject: Tritium Filled Self-ILuminous Plate

Dear QRGNS :

This will confirm and supplement our recent teiephone con-

versation relative to the problem encountered in your testing

0 the tritium illuminated nlate l0~373299 as covered under tne
rererenced orders. We understand the problem arises due to the
cetermination of removable activity and measurable radiation at
the treatad surfaces of plates as delivered to you on order 273609.
It is apparently your feeling that the part is unaccentable iZ

one must tolerate the appearance of such activity during usage,

and I had thus suggested a suitable processing method which can
be expected to eliminate the difficulty.

In referring to the parts already treated and supplied,
note that this is essentially an engraved and filled unit in
which a solid tritium coated phosphor in heavy paste form is de-
nosited into the engraved recesses. After drying, this material
is overcoated with several layers of a resin which serves as a
partiaily effective seal against the wiping off of active material
from the deposited tritium compound. This overcoating process
coes in fact serve to retain the activity initially, even though
the seal is by no means absolute. It may be interesting to you
to have specific data relative to our own wipe testing prior %o
shipment, since these results will give you at least a slight
indication of the type of thing which we expect will occur on any
such tritium filled parts,

We performed a seven day aging and wipe testing series

on these plates, as is customary for most of our proc:ssed
radioactive parts. Since the level of removable activity
after overcoating is quite low initially, we tested ia
multiple lots, using a single wiping swab to obtain a total
result from a great many piecces. 7Thus, we split the :ull
27 piece lot into two groups of 10 pieces each and on:
group of 7 pieces. These groups are listed below, wi:h
total removable activity from each group as determined

(Cont.)
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UNI‘.D STATES RADIUM CORF’RATION

Attn:
5/18/65

in a wine test March 10, as well as in a final wipe
test March 17. '

Total Removable Activity of Total Removable Activity d
Group (Wipe last 3/10/65) Group (Wips Tes: 3/17/65)

Group A - 10 pes. Background 1500 cpm above background
Group B =10 pCs. Background ' 300 cpm d i
Group C -~ 7 pes. 400 cpm above background 3500 epm 4] b

NOTE: « In interpreting the above in torms of the actual
quantity of active material determined to be pre=-
sent in the wiping swab, our present measureient
relationships are based on the assumption that
5500 counts per minute is equivalent to .005"
microcurie,

You will observe that even the largest determined value
of 500 counts per minute as oblLained frowm the seven
picce group, still shows an inconsecuential average of
only 5G0 cpm for each plate in the group. Even so, the
above series already is indicative of the diffusion and
exchange phenomena which I had suggested could give rise
to higher levels of removable activity as the treated parts
go through a longer aging period. It woulcd be quite
impossible to guess at the amount of removable activity
which might become apparent within any given period. This
could obwviously be determined only through actual testing.
One can anticipate however, that a wipe test taken on
each of the parts several months from the date of maau-
facture, could remove activity ameountiung to st least a
few thousand counts per minute. This can be objection-
able to many of those individuals in the field interassted
in health physics aspects and radiological control, cven
though tritiwm is looked upon as one of the least hazardous
of the radicactive materials currently in use.

As I had proposed, there is one positive method of reli:ving
this tvpe of diffigulty. This can be achiieved tarough modifica-
tion of drsign of the plate, so that we can accommodate a sealed
cubular glass light source internally within the part. The
primary light source would still be based on the use of tritium,

tut it would then be present as the gas hermetically secaled with-
it a glass tube wiich will retain the clement., The ilnner wall of

(Cont,)
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the tube would be coated with a phosphor which is then excited

oy bombardment of the tritium beta narticle to emit light, Such
tudular iight sources have become the basis for a very great deal

orf our aerivitv in the self-illuminntion of various types of

nanels, dials, ete. Several such devices are shown in the accompany-
ing Irolite Bulietin 30.35.

eh devices are now being prepared quite routinely, with
comnlete freedom from leakage and removable surface concaminacion.
As Jurther noints of superiority, the surface brightress at datail
»oints of the nanel or dial can be several times as high as taat
avzilable through a tritiated phosphor fill, while the rate o:
luminescent decay is much lower. In this latter connection, note
that the half-life of luminmscence in the sealed gas type of
source is aporoximately seven or eight vears, as contrasted with
perhaps two to three years with the tritiated nhosphor fill,

In order to give you a fairly specific proposal on which to

base your thoughts, we have develooed our basic idesas relative to
a conversion of the design of the present plate part number 10-373299.
Overall dimensions of the plate would remain the same exclusive
of thickness, vhich would be necessarily increased to 3/l6",
Material of construction would be acrylic plastic. ‘lhe part would
be machined to provide the same superficial features as in thc
present plate, The HI-LO letrering would be of the same height
and stroke as in the existing part. These would be left as transe
Parent light-emitting areas on the surfaces with the olive drab
finish as originally specified. Since daylight contrast between
the letters and background may otherwise be poorer than desir:ble,
we would plan on applying a series of small white dots along the
transparent area of each letter. We find that this gives morc
satisfactory viewing results than is true of the other possible
glternative of outlining each letter with a narrow white border,

A single tubular lighting element would be totally recessed
and potted within the panel to achieve lighting of the legend.
Althoush we can achieve the present brightaess of the part, ard
odbtain suitable uniformity of lighting while retaining present
locations of the letters HI and L0, the lighting would be con-
siderably improved through moving the lettering downward to lecave
an open areca about " high at the top of the plate. ith that
area available for location of the light tube, brightness can be

approximately doubled, and much better legibility should result.

We can supply a part fabricated and lighted in this way, at

- N

(Gont . )
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the following prices,

100 pieces 314.05 each

560 L 11.20 It

1000 ] 10.25 '
rices are £,0,b. Bloomsburg, Pennsvlivania; delivary of a 36C
niece lct as on the existing order, will require four weeks,

new York State license is of course necessiary to cover the
annronriate tritium content. In connection with the liceusing
recuivenant, hovever, vou may weli be interested in noting that
this is basicallily a tvoe of deviece vhich is more easily subject
to General License issuance of the A8C, than would be true of

of the tritiated phosphor filled »nart., Genreral License cover.ge
ean ol course be of significant advantage in those cases wher:
an item vith radicactive content must be distributed to a numbder
of ultimare users. If not General Licc :nsed, it becomes necessary
Zor each ultimata user to c¢btuin a soecific license from the AR
or the anpropriate Agreement State, to cover his possession of
the isotone. This could become an important point Za your con-
sideration, depeunding on the intended distribution and use of
thc plélte -

I believe that this will give you most of the Informatioa
for your immediate consideration as far as a possible design change
is concerned. Beyond this, note *hat we are still noldlnﬁ here
without action, the 25 retrurned plates orlglnally shlpoed on order
27560¢, We find no basis for your rejaction of these plates, as
far as the terms of the original transaction are concerned.

Also, with respect to the more recent purchase order number
27347%, covering 560 of the same parts, we nad initiated fabricae
tion orinr to return of the smail lot, at which time we had h:ld
up furrher action, AU that polint Houcver, we tnad aiready pur-
chased and received the ruil lot of machined metal plates froa our
supnlier, and the money already spent against this order is
estlmagea as 3700 to »800.

There is of course no further action being taken against
either of the orders, and we shali await your further instruccions
in this respect.

4 ! Very truly yours,

UNTTE] ES RADIUM CORPORATION

adicactive Procucts

cc: WNIPENTNEEEES (Scintil’ )
i
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