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Investigation was ijnstituted at the requiﬁt of
m:, ___the Attorney General Eo establish the pature and €
of Zalmaanordgqai Shapiro's relationship with the
Government of IsraéI;““Thismcquld be connected with,
D

in addition to, or as 2 result of, his associatiof with
Israeli officials and sympathizers inp the United SﬂategZMZé?

On October 10, 1968, 2 source, who has
reliable information in the past, advised that sub
tioned that he was iD contact with (p onetic)
on that date. During the course of this contact, P i
to source, subject revealed that while in washin
September 30, 1968, he spoke with Hermoni and Bikeg
that although there were problems, both were anxid

b6
b7cC

materials for domestic as well as foreign appli
Source went on to say-that he also inquired as
~ost would be and if the metal was available 287
oxide and things of that sort. Sﬁbject\;eporte
that he further indicated in the letter that-the
urgently give consideration of the matter in view
that it not only affects the possibility of cus

also affects their desire to do development Wwor

This document contains neither recommendati
nor conclusions of the FBI. 1t is the prg
of the FBI and isloaned to your agency; it

jts contents are not to be distributed out

your agency. fTASs
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a second source,

I T

 gecond source ad

b
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During November, 1968, the Security Offige, AEC,

washington, D. C., made available a copy of

a letter dated

October 8, 1968, from subject to Dr. Glenn T. Seabpreg,
Chairman, United States Atomic Energy Commission) ashington,

p. C., which reak as follows:

"pear Dr. Seaborg:

"NUMEC (Nuclear Materials and Equipment Qorporation)

has been receiving 2 number of requests from

potential domestic and foreign customers to fur-
pish them with microwatt and milliwatt thermo-

electric generators powered by Pu-238.

The pumber

of these ipquiries has increased since the lofficial
A.E.C. announcement indicating the availability of

Pu-238 for commercial applications.

sjaeT
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"However, despite
found it impossible to
for the supply of thes
not been able to get d
questions put to the A
of the material in met
sulation cost, schedul
on use for domestic an
More specifically, we

"1 R

sales.
"2 .
device,

"3 L

"4.
be.

"5.

is unfit for

what will the

and price on

"G, What maximum

on the specifie

output.

Whether the ma
available for
as well as do
1f this is not the
specific restrictions are

Whether there are
the amount of
assunm

Whether any spec
employed in th
the device in
from the stan
domestic or forei

What the minimum purity of th

Whether the ma
as metal as we

s announcement, we htvb
ke any firm proposal
1ity
)ns

thi
ma
e units because we have
efinitive answers to
.E.C. regarding availab
allic form, purity, enca
e and possible restricti
d foreign applications.
must know:

=3

terial will be equally
foreign applications
mestic applications.
case, what the
on foreig

any restrictions 01
238 in any particu

ensed

Pu-
ing it can be lic

.

jal criteria are id be

of the capsulﬁ and
e is
fq

e design

which the capsul
dpoint of licensing
gn use.

e oxi

terial will be made
11 as oxide since th
many applications. A
minimum purity speci
the metal be if it is

tolerance can be exp

d thermal and radiat
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"7. Whether the A.E.C. will encapsulate tﬁe
material and, if so, what the cost wi
be.

8.  Whether the customer will be expec efl to
supply the capsule parts or whether|the
A.E.C., will want to supply them. |

n"g, What the basis will be for establis
of delivery schedules and whether t
be considered firm for quotation to
potential customers.

"We urgently request that these matters
resolved as quickly as possible so that we c
make definitive replies to our potential cust
as well as determine whether we should contip
our own private development of devices for cp
mercial sale. It would be especially helpful
we could obtain immediate resolution of Items
i, 5, 7.and 9."

During December, 1968, the Security offlige, AEC,
Washington, D. C., made available a copy of a 1ettir dated
November 20, 1968, from Glenn T. Seaborg, Chairmany United
States Atomic Energy Commission, Washington, D, C.} to

subject, which readsas follows:

"Dear Zal:

"This is in response to your letter of October
1968, containing various questions pertaini gl to
plutonium 238 for commercial applications. |I}
am heartened by the increasing interest in th
of plutonium 238 as mentioned in your letter,| and
I want to be of assistance in any way I can|ip the
encouragement of the beneficial use of this|igotope
and other Commission products. In the inte t of
clarity and to be sure I have responded to your
questions, I am answering the letter in the| spme
format as you sent it to me.
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"In answer to your first guestion, the 500 gram@
of plutonium 238 made available in April 1968 |

may be used for foreign applications as well p
domestic applications. overseas distribution ith-
in the free world is made on a pon-discriminatqry
pasis by (1) direct purchase through the U. S.|
Atomic Energy Commission by means of a formal |
request from the overseas customer to the Divigion

of International Affairs, U.S. Atomic Energy
Commission, Washington, D.C., or (2) by direqgt|
purchase from any private source, subject to
applicable rules and regulations of the Atomic|
Energy Commission for the export of special

puclear materials.

"with regard to your second question, and in
context of your request, i.e., plutonium 238

[m

r

microwatt and milliwatt thermoelectric genera ors,

there are no restrictions on the amount of pl

238 in a single device, assuming it can be 1i
Criticality is the only concern in terms of
amount of plutonium 238 that can be used in a

particular device.

"The answer to your third question is that fro
standpoint of licensing for domestic or forei
use, there are no special criteria to be empld
in the design of the capsule and the device |in

which the capsule is located.

onium

"Concerning your questions 4., part of 5., andiG.,

we have enclosed a very recent compilation of|
lated by| the
Whiflle there

tonium 238 data which has been accumu

Mound Laboratory over a pumber of years.
is no material specifications, as such, for
commercially available plutonium oxide, thes
should be helpful in answering your questiops
concerning the characteristics of the isotope
oxide, metal and other forms on the basis of

average values. The heat source specificatfign
which was developed for the cardiac pacemakex and
in which you are currently participating, ma) b

considered typical of the metal which the AE(

could supply.

T TTE
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"With regard to the remainder of question 5., aﬁd
questions 7., 8., and 9., conversion from the ¢xide
to other forms, such as the metal, and encapsulation
services are available through AEC laboratories
additional cost but only if they are not availgble
from private industry. Members of our staff | hpve

had discussions with the following companies W ich
have indicated some capabilities in these ar
Atomics International, Donald W. Douglas Lab
General Nuclear Incorporated, Monsanto Resea
Corporation, and the Vallecitos Atomic Labor
of the General Electric Company. As stated
Dr. Herman M. Roth, Director, Laboratory Uni
Division, Oak Ridge Ooperations Office, in hi
ljetter dated October 29, 1968, to Mr. C. H.
of your company, if these or other commercia
sources are not responsive to your needs, t
you wish to have done can be requested thro
Isotopes Sales Department of the Oak Ridge Nafional
Laboratory. The criteria for the AEC perfo
this work are essentially those which Dr. R
enumerated. Namely, your request should be
by a list of the commercial firms you have

their reasons and yours for not providing t
and any other information which would be us
evaluating your request. The description o
you wish to have done should include the qu nmity

of isotope fuel, the fuel form, thermal wattage per
source, capsule design, encapsulating mater alls,
and total number of heat sources to be fabricg
Only after this information has been receiv
the costs of your work, which would be base
cost recovery, be established. At that tim
delivery schedules could be established on
non-interfering basis and a determination m ﬁe
as to whether NUMEC or the AEC laboratory would
supply capsule parts.

companied
tacted,
'services,
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"I hope this jinformation has been helpful to you
and that I have answered all your questions
concerning the use of plutonium 238 in milliw
and microwatt thermoelectric generators. I
be happy to have you discuss these matters f
with Commission personnel if you so j
this regard 1 suggest that you call
and | _ —\ for programmatic and licensing
discussions, respectively, and they will be gl%
to arrange to meet with you." 1

On November 22, 1968, \Lawre
tion Laboratory (LRL), Livermore, California, advis
about three years earlier he had partial responsibiflity for
a project in the Special Materials Group of the Labpratory

involving a research and development contract wit subject's
firm, Nuclear Materials and Equipment Corporation|, [for
processing of nuclear material. | ~\of the |[Special
Materials Group, handled details of the contract;| and

only met the subject briefly when subject was at the Lab-
oratory on business. [\ had no knowledge ofj any con-
nections of the subject with the Israeli governme The

subject and his firm had been a source of concer
while the contract was in existence. Under tke con ract,
the Laboratory furnished Special Nuclear materia
for processing. Accountability for such materia
because of its cost and toxicity poisonous. Past
had established average percentages of loss of matgrial during
processing of the type done by NUMEC and the loss

seemed excessive to ]

The equipment used by NUMEC was governl
and furnished by the Laboratory. Upon completio
contract, the firm tried to persuade the Laborato

the equipment where it was on the grounds that it |y
cheaper to leave it than to return it to Livermore and

decontaminate it. In support of this argument, firm
furnished lists of equipment it claimed had been Wontaminated.
Subsequent inspection by[:::::] showed that some af these

to suspect
1ted further

items had never been used at all. This led
NUMEC of trying to getcigi\equipment free and ¢

distrugt of this firm,

-7 -
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did n
contract since he did not work directly on it.
know how the contract was finally termi
received a new joa assignment at the Laboratory pr

ot have details concerning
He

its completion.

1968, El Al I

‘ On November 29,
Airlines, John F. Kennedy (JFK) International Airp

nated becaus

b6

t b7C

New York City, advised that subject departed JFK
E1 Al Israel Flight #256 at 10:00 p.m, oOn Novembe
1968, for Tel Aviv, Israel, with scheduled arriva
Aviv at 6:30 p.m., November 29, 1968.@“)

advised that subject had re
vations from Tel Aviv, Israel, on December 12,
E1 Al Israel Flight #255, arriving New York City

December 12, 1968. (?d“’

ta

| reser-

, aboard

Y 5:40 p.m.,

[on December 15, 19685§ ¢irst source advised that
[én that date subject briefly discussed his recent| ¢isit to
srael with Joseph Swartz, an attorney and a long| Yime
personal friend and business associate of subject. | According
to this source, subject informed Swartz that his tyip to
Israel was satisfactory but very hectic and that |h obtained
no rest during his visit. Subject said, according to source,

tments with Israeli people, he

that besides appoin
{S6RAD-business at-the

""""""""""""""""" NUMEC and”

cated to Swartz, according
onsidering the pos
four or five

decided on th

Subject indi
that he is seriously C
el within the next
has not definitely
sue when he moves to Israel, but
offered a professorship,

not what he desired at
source, that the I
nterested in conver

source,
settling in Isra
Subject said he
work he will pur
his recent visit he was
subject indicated i. was
Subject advised, according to
government is presently very i
technology in the puclear field into commercial e
Subject added, according to source, that other ip
tunities were discussedﬂduringwhis
se approximate

st rai

=

t tempbdg

slme time@%/é

terprises.
eresting

isit, -
$1,000,000<

D
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Source said Swartz jnformed subject that he plans
‘‘‘‘‘ to visit Israel on or about December 22, 1968. Subject
‘Femarked,according to source, that if Swartz needed tele-
phone numbers of people in-Israel, Swartz shoul bfain
the numbers from his wife, EvelynﬂSﬁapifét“"" W E%é
receptionist Credit Bureau, Inc., 415 Smi

Street, Pittspurgh, Pa., advised tha fier regords
show Jose wartz and wife, Reva k. Swartz, | |
reside at 415 Braddock Road, Pittsburgh 21,
and have resided at that address since approxi
mately 1952. The records show Swartz has been
a self-employed attorney since 1953, and that
office is located at 1231 Frick Building, Pi
burgh, Pa. Reva-Swartz is shown to be employe
as an Assistant to the Dean of Nurses School) |
University of Pittsburgh, Pittsburgh, Pa.,
has been employed in this position since apprd
mately 1958. He is shown to have been born pa
13, 1911, and that both he and his wife maintgi
a satisfactory credit standing with that bures:

b6

On December 18, 1968J
b7C

By letter dated November 3, 1966, AEC
a summary of the foreign activities of NUMEC, |which
states in part that "NUMEC is a sales agent
Government of Israel through its Ministry ol
Division of Supplies, 830 Third Avenue, New Y
New York. In this connection, NUMEC has an arrange-
ment with the Israel Atomic Energy Commission to
do biological work on insect control and assiE
establishing facilities for the irradiation|a
preservation of citrus fruits. In this lat
connection, NUMEC and the Government of Isr?
(represented by the Israel AEC) have formed| 2
in Israel called Isotopes and Radiation Ente
Ltd. (ISORAD) which is an organization to do
experimental and commercial work in irradiafti
processing of foodstuffs and other commoditfié
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CL |
q& December 15, 1968,} first source advised that

on that dau9§°subject discussed his recent trip to

With Oscar Gray, an attorney from Washington, D. C.,4 and

Vice President of NUMEC. According to source, subjjdct

informed Gray that although his two-week visit to [Igrael

was hectic, it was also very fruitful in that he gajned

a better understanding of the current political sit ation

in Israel and in addition, was furnished informatio

e

cerning several business opportunities of mutual ipterest
to the Israeli government and himself. Subject, cgording
to source, revealed that he was led to believe from|dis-
cussions held with people in the Israeli governme t} that
they were at that time very disorganized and discouraged;
that they continue to remain skeptical about rece ving
Phanthom F-4 fighter planes from the United State ;| that

William‘ Scranton's recent visit to the Middle Eas
the direction of President-elect Richard M xon
preconceived Scranton's approach and th act tha
held no authority to make final decisions. Subject| continued,
according to source, that the Israeli government | NOW
of the opinion that they cannot trust anyone. Is
continued subject, is currently in the need of help and
particularly large sums of money. Subject advise
to source, that Israel is capable of actually building
their own fighter planes as far as airframes and
are concerned, but that they lack the knowledge f
() the planes, which n ssitateg new technologies ¢

 designing
‘rently

unavailable to them.-

Subject further informed Gray, according to source,
that individuals in the Israeli government propo e{q-veral
business ventures which they believed to be mutually pro-
fitable to both the Israeli government and himse f Subject
said the proposition he is particularly interested|in and
will attempt to follow through with involved the btilding of
a testing laboratory in Israel of the Pittsburgh Testing
Laboratory and the State of Washington Batelle L bpratory
type. Subject said, according to source, that the| Israeli
government is willing to guarantee $2,500,000 for| the con-
struction of this laboratory if subject can rais 500, 000.

Although subject did not believe it would be any sy task

to accomplish, he indicated that he was going to tempt to
(ijwraisewthe~moneyjwwSubjectwcontinuedTwaccording ...... to [source, M\ - fﬁ&g;}xi
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by mentioning that the Israeli govermnment wants to
an aluminum extrusion plant; this facility could be|
with a $2,000,000 investment and the Israeli goverpn
would be willing to make concessions so that an inv

could get one half of the extrusion plant for a mill}i
tijdollars, \ /

Subject also discussed, according to sour
need for a complete aluminum industry in Israel. |T
be a $30,000,000 plant with the country (Israel) us
at least 50 per cent of the plant's production with
remainder for export. The acquisition of raw mater
such a plant would present some problems, but subje

iUTWaccordingwt0wsoureeywthesewproblemswcouldwbewover o

als for
t believed,
e. ) RUA. !

Source advised that subject revealed that| Israel
is anxious to convert their technologies in nuclear centers
to commercial business, but that subject indicated e was

not interest devoting all of his time to this [type of

Subject further revealed that Israel ha a technique
for drilling holes in diamonds, which is not accomplished by
the use of a laser, and that this technique has n |
commercial possibilities. Source advised that subject did

iinnotwelaborate,further ..... on.-the above. Y ‘

Ul

Source advised that subject reiterated thdt ef all
of the propositions discussed during his visit to
the building of a laboratory sounded most appealipn
and added that it would take approximately eighteen months
to organize the business. Subject said that bot he defense
and industrial branches of the Israeli governmen re anxious
to have this laboratory in operation although before commencing
he would secure contrats from all Israeli governmept services
to insure their use of the laboratory. Subject, |agcording to
source, stressed the fact that Israel desperately teeds money
and anyone with a little money and desire could qc«omplish

i) plenty in.Israe 1-at-this time. (“‘ {&h- M
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Subject went on to say,

irradiator built and have eig

according to sourde, that

ht or nine bids outstanding.

concerning ISORAD they are currently attempting to iet an

Subject indicated that a Camd

the best bid to date. Accord

jan outfit has currently made
ing to source, subject |added

that he brought back to the United States a couple ¢f bids

to -review _and

,,,,, to

is realistic. |

(T e PN
On December 15, 196

furnishe eliable informatio
on that date subject contacte
at NUMEC, and that during the
inquiried about su

determine if

According to source, subject

vacation in Israel afforded h
on some overdue rest. Subjec
that he had no close calls wh
guerrillas with whom the peop
on a daily basis.

the basis for their jamalysis

8 .)a third source, hojhas

s

n the past, advis d%that
dl | an| employee
course of the conve s%tion,

bject's recent visit |t Israel.

revealed that his two-yeek

im an opprtunity to cagch up

t explained to| |

jle in Israel with Ara
1t
t

nd with
t went

l1e of Israel must cor
sub]

to third source,

on to explain thatl

On December 17, 1968,

supra,-advised that her

records discJlOS

| have res

I

__\Pitts

The records show that he wag born _in

d since

burgh, Pa., since 195
and |

as
The records show|that

he has maintained a sgtisfactory credit standjing

with that buffau.(?%) )\&

b6
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third source advi
requ
Reva Swartz, wife of Joseph Swartz, previously me

lé; December 21, 19

to deliver same to a person by the name o,

to carry a package on her forthcoming visit if Isrﬁ 1 and

sed that
ested
ntioned,

m she

explained was connected with the Israel atomic energy.

| Pdvised Reva, according to source,
wou write is individual's name and telephone

that she
punber on

the package. Third source advised that

described to Reva a8 being a very nice and d

|:'|'_'|':| ........ person N

”'Onwbecember 24, 196 Eifirst source advi

i

edijcated

e‘ that

E%ubject and his faily planned to spend the Christmag vaca-
jon in San Juan, Puerto Rico. Source advised that|subject will

(-

(0

'December~31;~1968;~'GQY~ -

depart: Pittsburgh, Pa., via BEastern Airlines (E
303, at 9:05 a.m., December 25, 1968, for Miami,
and will leave Miami via EAL Flight 590, arriving

4:05 p.m., same date. Source revealed that subjec

stay at the Condado Beach Hotel, San Juan, until
1968, when he and his family plan to return to Pi
Pa., via EAL Flig 950, departing San Juan 9:05

i TBn January 8, 1969,\ third source advise

, Flight
rida,

n Juan,
will
¢ember 31,
burgh,

F

-

L
t
g

e« 4+ @ et

d

(4

‘y@ E)n November 25, 1968, a fourth source,
furrfished reliable information in the past,| revea
during September, 1968, NUMEC commenced publishin
page newspaper temporarily called ""NUMEC News."
is currently running a contest among their employ
obtain a more suitable name.

% & - —
GRRET
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o

Concerning this publication, source advisdd that
subject recently informed employees at NUMEC that pbe
of the growth of NUMEC there exists a need to establi
an effective way for getting information to employeéd
NUMEC concerning their plans, problems, and activi
and that the publication of this newspaper is inte
serve that purpose.

“)}g@ﬁt is recalled that on October 30, 1968,
source vised/that

— fﬁg earned
that NUMEC had sustained unaccountable losses of n

material, and since, that this material might poss ly have
been diverted by subject to Israel. [?ourth source 'vealeé3

that about the same period of time that NUMEC sust
the unaccountable losses of U-235, subject was involved in
the development and manufactureof food irradiators| f
Israel. Source advised that at least one large irradiator
was manufactured, and a number of smaller units callle
"Howitzers" were manufactured and sent to Israel.

material been available for shipment to Israel, it|w
have been a simple matter of placing large quantitie
material in these food irradiator units and shipping
Israel with no questions asked.

@n November 25, 1968, fourth sourcg] made | a/
a copy of attached four-page document entitled, "NUM

and bearing the subtitle, 'Neutron-Pac: irradiator-Howitzer

NAC-64," which describes the irradiator-Howitzer o]
manufactured and sent to Israel by subject, accordj
source,

b6
b7cC
b7D
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Nuclear Materials and Equipment Corporation,
internationally recognized as a leading manufac-
turer of nuclear materials, equipment and radio-
isotopes, offers another new commercial product
—the NUMEC Neutron-Pac®. Through its inherent
versatility, this unique neutron irradiator-howitzer
enables a diversity of experiments in the areas of
chemistry, physics, biology and metallurgy.

Functional éapabi!ities of the Neutron-Pac®
include:
Demonstration and investigation
phenomena
Irradiation of biological specimens including
small animals, plants and seeds
Generation of appreciable quantities
isotopes
Activation analysis of gaseous, liquid and solid
materials

of neutron

of radio-

Description :

The Neutron-Pac® is a_\cylindrical tank contain-
ing five fixed thermal™ radiation positions, an
irradiation well with removable plugs of solid
moderating material and a liquid irradiation tank.
Neutron sources oF material for bombardment
may be inserted in irradiation positions in the
plugs, or the plugs may be entirely removed to
permit introduction of an animal cage or a twelve
liter solution container for irradiation by sources
within or below the liquid. From one to three fast
or thermal neutron beam ports are also available
as optional features.

Yy

iy -y

+ civ’u:,’."?r .
Ty

. Stainless
> Steg] ————— Ul
Container

Upper ¢
Polyethylene —7.
Plug ;
Lower
Polyethylene
Plug

Viax
Shiglding
Drain

NS SRR

om0 47T
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.curie NUMEC Pu-Be or Am

ol . B R .
e Rt bt i T 2

An activation potentié\ (therp

e _“:‘ 3 b i ,;z;’“...._.'.".'.w_u;“._...;

I neutron flux) of

7.5 to 8.0 x 10* thermal ne! krons per square

centimeter per second is prpd

jced from three 2
Ba neutron scurces.

While neutron interaction dan| be demonstrated

with only a single 1 or 2 cyri
curies can be used safely.

- source, up to 30

The stainless steel irradiato ‘tank is carefully

filled with a special paraff
provides efficient neutron |m
neutron shielding. lrradiatid

3

n |prepare
eration

tion which
and fast
ith fast neutrons

is accomplished through the jse of cadmium or
boron liners which filter out[thd thermal neutrons.

Operational Features
The NUMEC Neutron-Pac® r

portant operational features ifclude:

A single position high-effig

tron facility with reproducil e geometry
Simultaneous irradiation il three reproducitie

geometry thermal neutrgn

positions

1 0 adily provides va
jous types of irradiation tdcillties; the more in

r.
1-

ency thermal neu-

Thermal or fast neutron sinafl anima! irredia-

tion facility

Production of up to rii
radioisotopes

curie quantities of

Infinitely variable geongelfy for thermal neu-

trons in a liquid filled factlity

Fast and thermal neutror
tion and attenuation expe

Sample
Halder Rod
3 required

. ’ © o Vertical
i ;‘"“‘Experimental

BERE Well

{

: L Beam Port
B Door

oS~

Beam Port

T8,y Heavy Duty
Casters

s

et ey < e

beams for irradia-
iments
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Descripticn

The design of the NUMEC Neutron-Pac® offers
unique operating versatility. A brief description of
the various operational arrapgements is presented
below.

1. Central Source Position with
Annular Experiments

Arrangement 1 show$s UDper and lower polyethy-
fene plugs in the vertical experimental well and a
source or sources in the central irradiation posi-
tion. Sample containers are in the three annular
irradiation positions which are located 120° apart
in the region of maximum thermal flux. This
arrangement enables three different or similar
experiments to be conducted simultaneously.

2. Annular Source Position with
Central Experiment

Thermal neutron flux rises to a maximum and
then decreases as a function of distance from a
fast neutron source due to the combined effects
of geometry and moderation. The Neutron-Pac®
takes advantage of this phenomenon achieving
higher flux when three sources are placed in the
annular positions and 2 single experiment is per-
formed in the central irradiation position as shown
in Arrangement 2. :

3. Beam Experiments in Vertical Position

Any of the three vertical irradiation positions may
be used as a vertical beam port for absorptimetry
experiments and analysis or for neutron radi-
ography as shown in Arrangement 3. A fast neu-
tron beam can be obtained by lining any irradia-
tion position with a cadmium sleeve.

4. Small Animal lrradiators

For radiation exposure of small animals, a cage
may be placed on the lower polyethylene plug.

Typical Operating and Experimental Tank Arrangements

Source
Samples

1. Central Source

vm-v—-_,(qwrwwvmm,nvﬁ‘ B R ,‘Y"’*‘:""W T T A

s s T R T TR vk sl MR i3

The upper plug provides dhiklding ‘whife the

- source handling rod holes prov de ventilation, as

shown in Arrangement 4.

5. Experiment Tank
a. Liquid with Dry Source - '
By replacing the upper polyethylene plug vith the
liquid irradiation tank as shopn in Arrangement 5,
the entire 8” diameter by [14f high cylindrical
volurne is available for either fast or slow neutron
experimentation depending gn { hether an unlined
or cadmium-lined tank is uged] For these experi-
ments, the sources are placeq at the top of the
jower polyethylene plug. The irradiation in tnis
tank may be performed in alr dr under any liquid,
in a system with infinite ihcrernental goometric

-

.

A

variables, or the tank may b usad to preduce

radioisotopes in large volumes of solutions.

b. Liquid with Wet Sources
Simple fixtures can be used b suspend multiple
NUMEC neutron sources in the liquid experiment
tank, thereby ellowing maxithurn interaction of
the emitted neutrons with thd tank contents. The
liquid experiment tank may [also be filled with
water into which experifen capsules are im-
mersed, thereby providing 3 completely flexible
facility with unlimited $oyrces and samples
arrangement possibilities. ,

6. Horizontal Radial Bearp ort
Where horizontal rather tha | vertical beam irre-
diation is desirable, up to three optional harizontal
radial beam ports are avdilable to provide either
slow or fast neutron beam “which can be used
for absorptimetry or for ragliographic purposes
as shown in Arrangemeni 6|
If a faest neutron beam is [desired, a cadmium
radial beam shield is inderfed in the beam port
tt? absorb most of the thefimal neutrons in the
eam.

Sample
Sources

2. Central Sample, 3. Veptici! Position
Annular Sources Be| i

am[Experiment

Sample
Animat Cage Sources _—
Sources
ourcs
— Cadmivm
Samgie
| SO
L(D"—""'"C) :

4. Animatl trradiator 5. Experiment Tank 6. Horitental Radial

y  Varizble Geometry [
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Specifications

Container: The basic structure of the Neutron-
Pac® is a 22" diameter by 35” high stainless
steel container with a coved experiment tray, a
vertical experimental well, a hinged cover with
lock and key and optional beam ports with lock
and key. The container is mounted on ball bear-
ing casters for easy mobility. Design considera-
" tions enable sources and port shields to be
secured so that the Neutron-Pac® can be safely
left unattended during irradiation periods.

Shielding: A special microcrystalline wax, having
a melting point of 157°F and a flash point of
550°F, is carefully cast between the vertical ex-
periment well and the outer cantainer to provide
an integral uniform shield for the operator. With
the source in the central position, a surface dose
rate of less than 1 mrem. per hour per curie of
Pu-Be and Am-Be source GCCurs.

Vertical Irradiation Well: An g” diameter by 21”
high vertical irradiation well holds the 5" lower
and 16" upper polyethylene irradiation plugs which
provide four fixed irradiation positions of 13"
diameter.

Placing a 12.5 liter stainless steel irradiation tank
in the vertical irradiation well provides contain-
ment for solutions to be irradiated or allows in-
finitely variable geometry. An optional cadmium-
lined liquid irradiation tank is available when fast
neutron interaction is desired.

When the animal cage is placed on the lowser poly-
ethylene irradiation plug, the upper plug provides
shielding for the operator and yentilation for ani-
mals. A stainless steel drain and valveare provided
in the bottom of the well to facilitate cleaning

or draining.

Sample Shield and Removal Tool: Each of three
171," long sample shield and removal tools locks
onto one of the three sample containers by means
of a **J" slot. These containers are then usable
to position foils, liquid irradiation bottles of mate-
rials for irradiation in any of the four fixed vertical
irradiation positions. These tools shield the source
when the annular array is used.

Source Lifting Tool: A 30" source lifting tool with
a permanent magnet is provided for convenient
and safe moving of sources and maznetic poly-
ethylene plugs. The dose 307 ifrom an Am-B2 or
pu-Be neutron source is 3.5 mr/hr/ curie; thus
an exposure of 30 curie-hours per week at 30"

may be tolerated before reaching the U. S. AEC.

maximum permissible dose of 100 mr/week.
: »

-3-

|
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Foils: A set of activatign foils is provided which
consists of 10 indium | folls, 20 cadmium foils,
one 10k gold foil and orje 18k gold foil. Calibrated
foils are also available. .

Beam Port: Up to four slupninum-clad beam ports
can be provided. Each heam port has a 2" diam-
eter by 117 long semic lindrical sample holder
(with lock and key) whjchf can be used with mod-
erator spacers and foils b obtain flux profiles.

wn

Source Magnetic Caps: Three source magnetic
caps of 430 stainless sfes! are attached to the
standard NUMEC Pu4Bel neutron sotrce or the
Type A NUMEC Am-Bp reutron source.

W

Spacers: Five magnelic gnd twelve 3" diameter
plexiglass spacers arg inciuded. Others are avail-
able as an extra. :

Experimental ppplicatiops »

The operational featurgs of the Neutron-Pac®
enable nurnerous expel] ments to be performed;
typical experiments gre described in step-by-ste
procedural fashion in the Neutron-Pac® Experi-
ment Manual. A partial fisting of experiment cate-
gories follows:

=3

General
Radiation Survey

Absolute Foil Counting

Physics
Half-life and saturatdd Activity
Total Cross-Sectiofy jlyv Aborbers
Most Probable Nettron Energy
Temperature Coef iciknt of Nuclear Cross-section
Fission Product Acti
Neutron Reactor o trol
1) Poison
2) Reflection
Neutron Radiogrdphy

Chemistry
Activation Anzlys|s, uantitative and Qualitative
{sotopic Analysis by Absorptimetry
Production of Shbrt[Lived sotopes
(|m‘ Mnss, P, Ag'e, Vs, Invie, i, Res, segera]
rare earths, arfd others)
Isotope Dilution Te hnique .
Physical Chemistry Studies (solubilities, electiode
reactions, etc}) .
Slurry Settling
Diffusion
Szilard-Chalmers Reaction

Metallurgy
Diffusion - )
Activation of Gold and platinum-tridium AlDYS
Radiography
Trace Analysis

o
P

Biology -
Translocation of 2 and Mo ¥ in paimats 2nd
Plants “

o e

+-
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Neutron ‘sources of pu-Be and Am-Be are avail-
able from NUMEC for neutron irradiator-howitzer
and other applications. These sources are attrac-
tive from an experimental viewpoint since their

High
Integrity

Welds #10 32 tap, 0:27 deep

L High
Integrity
Welds

0.070"

Standard NUMEC Americium Neutron Source Capsule
inner Capsule: 304L Stainless Steel
Outer Capsule:304L Staintess Steel

Standard NUMEC Pu239-Be Neutron Sources

i i am Dnied et 22 e it e

high specific

cation data for NUM
sources is presented below.

High
fntegrity

Weld
Y
N 2
|

¢
¥
A

0.050" _‘\

. ) 0.040"

0.040"

Standard NUMEC Plutonium Neutro

tnner Capsule: Tantalum

Outer Capsule: 304L Stainless Steel

activity combined wit
permits a high constant neutron ofity
EC Pu-Be and

lang half-life
iut. Specifi-
miBe neutron

#1032 tap, OR" ceep

!

0.250"

T
050"

: High
| integrity
i Welds

h Spurce Capsule

e - : : 3
& catalog plutenium Content Biamater Lengin Lpproximate price (2) )
) pasignation Curies Grams cylinser {in.) 4}] cylinder (In.) {1) stren3th (HPS (U.S. coltars)
i sourcss with 0.256" ¢2p and 10/32 tapped hole: ’ ) . ‘ . *
— e T B s I et
NUMEC-AA 1 1.310 1.105 1.8x 10¢ $ 665
e I e e TR o
| NUMEC-C 2 1.310 1.510 3.6x10¢ | 765 |
NUMEC-D [ 3 1.310 1.915 5.4x101 | 865
T T e L BB
NUMEC-F 4 1.310 2.320 7.2x 101 | 965
TR ECH T & —o1q — e a v 10k | 1’075"
NUMEC-H 5 ~ 1.310 2.720 ) 9.0x 100‘ I 085 |
Standard NUMEC Am-Be Neutron Sources
t Catalog l Americium Content Diameter Leagth Approximate ” price (3) - !
1 pesignation curics Grams Sytinder (Ja.) [&))] Cytindar (In.) (1) Strength (P3| (U.S. Dalizrs) ‘
' gources with 0.230” ¢ap and 10/32 tapsed heles s B
[ e et e e ] L e e
NUMEC-AM-31-3A 1 0.309 1.310 0.575 2.1 x10¢ [ $1,150 !
: NUMEC~AI‘:’|-62-3;\ 2 0.613 1.310 0.720 4. 4.2 x1p¢ 1,710
NUMEC-AM-93-3A 3 0.926 1.310 0.870 6.3x 10} 2,225
e < e e e e L e e e e s e —_._f—_-._.w_—d‘jr.— P
. NUMEC-AM-123-3A 4 1.23 1.310 1.020 8.4 x 10| 2,735
e e e v e e ] - s i meef— s e
NUMEC-AM-154-3A 5 1.54 1.310 1.170 1.0x 107 3,240 °
. -AM- . .3 . . 4
. NUMEC-AM-185 3A—_; 6 1.85 R B 1.310 ..,.___.__...1 32_(')—”___L 1.3x10 __“-“_-EJGO i
(1) Al dimensions are +0.002 inches.
(2) Pu-Be prices include source fabrication, all USAEC usc and loss charges during fabrication, calibraticn| of [source against stand-
ard NUMEC source, and “all risk” marine insurance during transit within continental United States; 3 <%0 handling charge is
de the ccntained plutonium which must be ledsed from the USAEC by

added to each non-domestic order. Prices do not inclu

domestic customers and purchased {from
source fabrication,

Q)

Am-Be prices include
to each non-domestic order.

Shipping centainers-can be
Prices are subject to change without notice.

the USAEC by non-domestic custemers.

N contained americiuny,
and “all risk” marine insurance from NUMEC to any puint within the continantal United

purchased for customer sterage use

packing and shipping per
States. A $C0

or returpad to NUMEC for deposit rg

1.C.C. and other p
hafdling charge 15

;pplicab!e rcgulaﬁons

added

funtl.

-
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ALL INFORMATION CONTAINED
HEREIN 1S UNCLASSIFLED

OPTIONAL FORM NO. 10
MAY 1962 EDITION

GSA FPMR (41 CFR) 101-11.6 ‘
UNITED STATES GOVERN.aENT ’ Exmgngm SO
— "L--D--THQ gw %&w 4

g-2s98 TR REVIEW\ [T X8
e E vesﬂfzs) IRECTQR FBI (117-2564) > DATE: 1

“"’ -?Q-f‘.)mll-ﬁ
Ph v
SAC, fff'rTSBURGH (97-123) (P) Qyssiried\by 2

lassif
E2 xm‘# : MAFIC ’
DR. ZALMAN 0 RD AI SHAPIRO DECLASYIFICRTION | /{ ’)
: _AUTHORITY DERIVED ﬁ
ACT TrpI AUTOMATIC DECLARS

TOMIC ENER EXEMPTION ,Cofe QO )

- )
/.!' LATE —-Z008

i ReBulets to Pittsburgh dated 11/13/68 and 12/10/68; L
" "New York airtel to Bureau dated 11/29/68; San Francisco letter V},ﬁﬁf

.~“ »  to Bureau dated 11/26/68; and Pittsburgh letters to Bureau LI
///‘ dated 10/22/68 and 11/29/68, A .
‘;’kﬂ Enclosed for the Bureau are five copies and the \J E\
Jf_ffy other listed offices two copies of LHM dated and captioned-% \} ‘\
;g’gf' as above. \ Q’\’"‘w
: / , O oAbt
, ~ Enclosed LHM is being classified "Secret' since an J
unauthorized disclosure of a FBI investigation of the subject v

: could be detrimental to the national security interests of

: ~ this Government.

t . g!i; .‘. :’ ye 3 .

‘ P It should be noted that| L~ e
: j |at Apollo, Pa., moved tol | > b7C

; . | on or about The information, document, and b7D

. ' @opy of NUMEC publication referred to in enclosed LHM, were

,: received by SA |through the mail from[ ]

on 11/25/68.
|
3 : : Concerming the NUMEC publication mentioned above,

g the issue furnished by contained no information per-
taining to this investigation. FI#¢M&P copigs of this :
publication are being sought through| |a reliable P7D
I source who has previously furnished information in this matter.
on 1/4/69, [ | reporded that on that date
al attempted to contact subject.] | when ié
informed subject was not at home, advised that he would b7C

i . attempt to contact him at a later date. To date, this
% individual is not known to have contacted subject at his
‘ gm residenceﬂowever,inall ,,,,,, p ;Qpab,i,,l;,t,y,,,,,,, agjpeen in
: g PR TRV T A flf’(j,
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k4
S—— -
PG 97-123 | ' \)«
| It is noted that| _ | b6
b7C
(- ..Cambridge, Mass,, reportedly attended the meeting held at
subject's residence on 11/3/68, r

With reference to the business propositions dis-
w:,,,,, ,,,,, __cussed with '*ub,ject during hi recent visit to Israel,

has previously discussed business ventures of this type.- %W

“chemical facility which is bein;} built in Israel by the

Allied Chemical Company, &

It appears that if subject can raise a million
(TT) - .dollars or so within the next few years, he would not
hesitate to move to Isra wd establish some business

in that country. @
The :lnformat on attributed to was

furnished to SA

Credit records at Pittsburgh, Pa,, were checked
by IC

Source Location -

First source and third source are

1 ) &

(Ci|~ . |[Second source G 97+1234229, 147 | @
kkq bl
%
(1 PG 97-123-1A-42 .
X o5
b7D
(By request) T
LEAD -
PITTSBURGH ™ ew,, \ \<
-\ AT PITTSBURGH, PA, (ALLEGHENY COUNTY) &t

Will continge repoxm of subject.
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FEI AUTOMATIC DECLAZSIFICATION GUIDE
EXEMPTION CODE ZE5¥{l,6)
DATE 09-20-200%8
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Reason - FCIM 1i, 1-2.4. A

‘ ge ‘o~f__ Review /JQT.‘.

BY Liazson = 2117182

. Date: P ALT TMZORMATION CONTAINED
PR Il S UNCLASSIFIE
) T ERE SHOWN A

bl

It is noted that the subject has in the past made
numerous trips to Israel. It is known that subject is
definitely an Israeli sympathizer, This Bureau is giving
consideration to further action in this case including a
reparation of a Summary report on the subject's activities

given expeditious attention

JFW:wmk (., < (L) CQ)

(5)
1—r<,-NOTE: Subject is the head of N aterial and
M Equipment Corporation (N C), Apollo, Pennsylvania, whic
processes uranium-235, ﬁf investigation of subject has
indicated that he is de initely pPro-~Israel: en
/AI: g1 contact with ~I~sra-e11~~offic.ials,‘,
e 5 ang he h:stcgnsidfre\d whether to move to that country
I order to assig Srael,
(&) fke X

Y 7
- Bt R

Vol
) It would be apprecia;ed if the above r :

Callahan
Conrad ____

Felt _— /,{‘};3 : | |
| ﬁ}i kfu
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G § i ACTION:
€] It is recommended that the attached letters be for-
b warded by liaison to the Secretary of State and Dr. Henry A,
ttorney Generax.
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Mr. W. C. Sullivan
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February 14, 1989

@]

Honorable William P. ROgers .7 INr 71 7o, oo
The Secretary of State FEEZTN T3 UK. 1A 8 L F) 200 B20psy
Washington, D, C, 20520 BUERE SBOWA CTHERWISE,

Dear Mr, Rogers:

(FX
In view of the sensitive positions of our sources
in this mstter, it iz requested that the informstior contained
in the attachment be handled on 2 need-to-know basis,

This informaticon ham anlso been furnished toc the
Bonorable Henry A. Kissinger at the ¥hite House and the
Atterney General.

This matter is being afforded high pricority investi-
gative attention by this Bureau and other interested Government
agencies are being continually apprised of the results of our
investigations.

Sincerely yours,

(3]

Date of Review =2

217,820
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1 -
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JFH: 111 ) SEE NOTE PAGE TWO
Enclosure
TP %M‘ NOT RECORDED
46 FEB 17 1969
mxmd autmtic

downgrad nd
declassificatNon

b1




- .
3 *. -
Honorable William P, Rogers . : ”#
. NOTE: | | .
See ndum| lto Mr. W. € Snlliv bl
ndatedwzrla/GQ;I _ 1n i?c
!prepared by JFH:111, 1
Classified % ! since unauthorized disclosure
of this information could reveal the identity of our sources -
who are of continuing value and such revelation could result
in especially grave damage to the Nation, o -
.‘\,_‘._.. .M . . 1'%’"_
. S — : e
N ’ < ‘?
o Lo
. B .;’17
) R, B
. ——d




’ ' T T T ST e S
N TG i TR

EXEMPTED FAOM AUTOMATIC ‘ -7 . 1. 1
DECLLSSIFICATION i \ i
AUTHDRITY DERIVED FROM: - Mr, V, DeLoach |
FEI RUTOMATIC DECLASSI®ICATION GUIDE - Mr. o Sullivan b6
EXEMPTION CODE Z5X{1,6) - | b7C
DATE| 03-30-2008 - Liaison
-
ALY ; -
.B«(\T Ay “‘T?SR{“ Til’f)g,g PRTA TN
U A A d Pebruary 13, S8 UNCLASe FIEny
. ORR 01HER ISE,
\ij BY LIAISON o
i Class. & Ext. By ...--.- s = Classified by5 12
Reason - FCIM I, 1:24.2 .. - Declassify Of:
Date of Review ..=%.2[2 -

;I?;?'lla =
L-,,-! . e &,35%‘3"

< o
(5] R u)

5|8 )

SEE NOTE PAGE THREE
IR ﬂ
~1 « }17-2565 LﬂShap:i.ro)

E-

NOT RECORDED
“JFH:111

*'ﬁ

£yt M/W Len am'

- 46 .
13 FEB 17 1369
- (4) Excluded om automatic N
- downgradi T e
- declassific tion '
lEER 7t 9’39 &u_, /;M




Illegible

document. For any future reviews, a better copy of this document should be obtained from the paper file
for classification review.

e

- ; g
meoe e

g







P—— T T — T - ——

o - EAEMPTED FROM AUTOMATIC
e ) : DECLAEEIFICATION
AUTHORITY DERIVED FROM:
FBEI AUTOMATIC DECLASSIFIC
EKEK?TIUH CODE EEBHAL,E)
DATE O5-30-2008 ;

TIFH GUIDE

E o wiu frrs

%‘“ !
Boviry o

o " ooy e~
SIS “’3.. o y.
"""a" aglyg -

R

3
*
3
¥

oo T By 2
2g7meason FC!M A2
_g-a”ggugja&q’%e :“g_“

a8 caleal

TBAIN

W ATy

%*“?33,
»ﬁbozg
intornation

xw

\"‘4 vic i AUTO.

DO MOT WRITE 1N §F ACES

AREROVED

N pp s
[ i Ll

rureau (L3
Seerat

St b N

{

i P B
o

Y
J

wm&u _
g,



Mow in Lforen vith

Subjoat and'Be
Equipmeﬂc CGFDO“

L8 con \r"h}r‘ .;?u(—-.'?f\ar - S oond
1 S to g s OD
o T3
ation of LHECLLG, Do,

NEW voow
ol YoR

f‘v E’,'”

-

}\n Termieny yy
-li:.sL

AR NI L Sy ey
.".L}.;K;AUL.{.&J‘( C\: L a4 }

cer I‘llnf

; AKCUIT?V Inegs:
itvﬁbur‘n F

De3on dwu@d

we o follow and j

!,3 d ;‘ti‘

€ p—anw Ve 7]1

()

¥

s

CVItY, namee

&
o N E

cioe

Ti,t e
LS SR




D Q7. 199

(31

bl

XX

FUITTETOT an unerTioTn] - Gpnrevhl of ALO
0n T"r“*}l “uc7¢"r gci J L

2 -~ ™y
‘Clal ATC peos

[

at NyaEo

TEPOTre ¥ )
3 g.}«}.‘»:“‘f}h Ve 5 o b6

| V L./ b7C

Hlenion tel Wavo othey

e v 5 3 e il o A
8 T 2SS LR VRSN S T O G g, Avo Silated

Subjoct lator oourht
foreign s‘%enbi st
that they i Leopn

bl

(ch

In Veg
to be cr: tﬁcn_
agencies,’

' b2

T connect

Pragsident

activity c¢
has indies
obgﬂrv R

A n ,' (‘ v L "‘v‘
hend of NUnno

irciuded trins

Pa.; Nowy York
A b *y A Y A dh by
Ciﬁﬂavo 111., Detroit, 2 i Edlehloand, wagni,
Fls.; d&” Juzn, "1‘(% i, end of course his

Washi drﬁ(}’? D C.;
11/28 - 12712 /8

:l has indicated

Fe
0T

m -t

e CEE e Inthe-Ard. ..
S g - - N - Y
Souree hes indgs caved

(OVIPZ%GE




54, mnaner

3

.
fownt

b6
b7cC
b7D

g

(By RKequos s

PG 974123

b2

bl

PG 97-123
b6
b7C
b7D

(By Requ@qt)

o

In)
:-‘."U' T"' 6 i o

PG 87..195

-

COVER pacy

Fr s




b6
b7C
b7D

bl
(C By Regquest) i

1
G 87~123
’ b6
- b7C
PG 1-70 is] PG 116-77 b7D

i
(o]
=3
i
fona'
p o)
yede
0
o
-
(]
-
H
~3i
~3
Pa¥
i
¥
)
o o
-1 N
[

o
o]
=3
t
jo
2
ot
7
beet

.
€
et
[
(@)}

4
-3
-3

~

")

s}
4:.1-».3{

thipguak the, Joint leffor

>
w

This ropoprt W&f pren

cf SAs aad |

€ a By

L0 copy to washington Field becavsy

: of
20t in this natter,

o

their current

B Ko
BT TRy AR
LL' ¥ _lib .t-)dALi dos




INAT]ION
FD-37¢ (Rev, 8-1-66)
e ‘.l.,‘

UN. D STATES DEPARTMENT OF )¢

FEDERAL BUREAU oF INVESTIGA’I'ION

In Reply, Plegs, Refer to WASHINGTON, p, ¢, 20535
File No. February 18, 1969
Director

United States Secret Service
Department of the Treasury
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