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Listing of Pages Effective With Document Change #2

The following is a 1list of the page numbers and respective issue dates
which are effective with Document Change #2 of this specification.

An issue date 1s not shown on any page of original issue.

Page No, Issue Date FPage Noo Issue Date
1 Original 15 Original
la 6-~22-53 16 Origina:
2 Originai - 17 Original
3 Original 18 Originsl
L Original 13 Original
5 Originai 2C Original
6 Original 21 Original
7 Original 22 Original
) Original 23 6=22-53
9 Original 2k Original

10 Original 25 Originai
1 Original 2t Original
12 Original 27 - 6=1i-53
13 Originai 28 Original
1h Original 26 Originai

Changes from previous issue are flagged with an asterisk in the raignt
margin on each page.

D nt Change #2
' Flﬁ?emnt Page 1a
22, 1953
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DEVELOPMENT SPECIFTCATTON

1 PURPOSE AND CLASSIFICATION

1.1 Purpose.--The XMC-36L is a modulated neutron source which is
designed for use as an external initlator of implosion type
weapons,

ra

APPLICABLE SPECIFICATIONS AND OTHER PUBLICATIONS

[

.3 Applicable Specifications., - The following specifications of the

issue and amendment designated (amendment number is given in
parenti.eses after the specification designation) form a part of this
specification to the extent indicated in the text and on the procuring
agency drawings:

Federal Specifications Custodian
QQ-P-L16(1) Plating, Cadmium (Electrodeposited) Fed
QQ-S-571b Solder, Soft (Tin,Tin-Lead,Lead-Silver) Fed
QQ-2-325 Zinc Plating (Electrodeposited) Fed
QQ-5-5061(Z) Solder, Silver Fed
TT-C-595(1) Colorss: (for) Ready Mixed Paints Fed
TT-V-119 Varnish, Spar, Phenolic-Resin Fed
2.1.2 Military Specifications Custodian
MIL-E 1B Electron Tubes SIC % SH
MIL-R- 224 Resistors, Variable (Wire-Woung,Power
Type) SH
MT1-7.27(3) Transformers and Inductors
(Audig Power and Pulse) 351G A 3H
MIL R-93A Resistors, Accurate, Fixed, Wire-Wound
(Accurate) ' ST
MIL P 116A Preservation, Methods of 0 & USAF
MIL-V-173A Varnish, Moisture-and Fungus-Hesistant for
the Treatment of Communications, Elecironic,
and Associated Electrical Equipmont SE

- UNCLASSIFIED.
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Military Specifications Custodian

MIL~M-3171 Magnesium Alloy, Procosses for Corrosicn

Protection of O
MI1~(G--3278 Grease: Aircraft and Instruments

(for Low and High Temperatures) USAF
MI1~5-5002(1) Surface Treatments (except Priming and

Painting) for Metal and Metal Parts in

Aircraft A
MIL-E-52724 Environmental Testing, Aeronautical and

Associatec Equipment (General Specifi-

cation for) USAF & A

L-C-55L41(1) Chemical Films for Aluminum and Aluminum

Alloys USAF & A
MIL~-X-61151 X-Ray Lavoratories: Procedure for the

Certification of (for inspection of

Aircraft Components) USAF % A
MiL-I-6181 Interference Limits and Tests; Aircraft

E.ectrical and Electronic Equipment USAF
MIL-P-6859 Plating, Nickel USAF % A
MIL-P-~6871 Plating, Chromium USAF & A
MIL-5-6872 Soldering Process, ueneral Specification

for USAF & £
AIL-P-68B9A(3) imer; Zinc Chromate, for Aircraft Use A
MIL-B--7082 Brazing of Stcels, Copper, Copper Alloys,

and Nickel Alloys SIG
MIL-E-11237 Fnamel,; Synthetic, Lustrseless -0
MIL-E-150904 Enamel, Equipment, Light-gray

(Ships) (Formula No. 111) SH

2.1.3 Joint Army-Navy Specifications Custodian
JAN-R-11(L) Resistors, Fixed Composition STt & SH
JAN-C~25(5) Capacitors, Diract-Current,Paper Dielectric

Fixed (Hermetically Sealed in Metal Case} SIG % SH




JAN-R--26A(3)
JAN-R--9L(2)
JAN~L=173

JAN-C-76(1})

JAN-T-162

JAN-R-18L(3)

JAN~R-9L(2)

JAN-I-225

JANC-490

2.1.L
AN-QQ-£ - 6963

SC--5107 (Sp)
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Joint Army—Nagy Specifications _ todian

Resistors, Fixed ,Wire-wound,Power Type SH
Resistors, Variable, Composition ' 5TG & SH
Lacquer Enamel, Lustrelsss SH % O

Cable (Hook-up Wire), Electric
Insulated, Radio and Instrument ST

Treatment, Moisture-and Fungus-Resistant, of
Communications, Electronic and Associated

Electrical Equipment: _ SIic
Resistors; Fixed, Wire-Wound _ : USAF
Resistors, Variable, Composition SIG & SH

Interference Measurement, Radio, Methods of,
150 Kilocycles to 20 Megacycles (for Com-
ponents and Complete Assemblies.) SH

Cleaning and Preparation of Ferrous
Metal Surfaces for Organic Protective
Coatings 0

Air Force-Navy Aeronautical Specifications Custodian

Anodic-Films; Corrosion-Protective (for)

Aluminum Alloys USAF
U.S. Army Specifications Custodian
Flux, Soft Soldering JSAF
U.S. Air Force Specifications Custodian
-Test Procedure,Shock ,Medium Impact USAF
Sandia Corporation Specifications Custodian
Gold Plate, No. 3077 Finish SC
Silver Plate, No. 3078 Finish SC
Classification and Mechanical Testing
of Castings S5C
Inspection of Castings ' - SC

General Requirements for Electrical Cable SC

Electronic Timer SC

NCLASSIFIED
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' 2.1.8 Sandia Corporation Drawings Custodian
Ds(5330)2L289 Initial Signal Wave Form 5C

- DS(5330)2L053 Geometry sC
D5(5330)2L288 XMC~36lL Circuit Diagram 5C

2.4 Other Publications. -~ The latest issues of the following pub-
lications form a part of this specification to the extenti indicated
int he text:

Publication Custodig&

USAT Specification Bulletin No. 23 Material and Process
Specifications USAF

ANA Tulletin No. 1lh3-Specifications and Standards-Use of USAF

¢o5 Ordering Information. -~ The custodians of the specifications and
nublications listed above and from whom copies may be obtained

are listed beiow, Custodian symbols indicated in 2 correspond to

those indicated in the following listing. When ordering give both

title and number of the specification or publication and reference

the orime contract number of the Sandia Corporation,
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Custodian Symbol Name of Custodian Address of Custodian
USAF Air Force Commanding General

Wright Air Development Center
Attn: WCXSP

Wright-Paltterson Air Force Base
Dayton, Ohio

A Bureau of Aeronautics Chiaf, Bureau of Aeronautics
Technical Data Division
Department of the Navy
Washington, D.C.

FED Federal - Superintendent of Documents
U.S. Government Printing Office
Washington 25, D.C.

0 Ordnance Corps Office, Chief of Ordnance
Washington 25, D.C.

SH Bureau of Ships Chief,Bureau of Ships
: Attn: Code 357
Department of the Navy
Washington 25,

5C Sandia Corporation Sandia Corporation
Attn: Purchasing Agen:
Sandia Base
Albuquerque; New Mexico

SIG Signal Corps Commanding Of ficer
Signal Corps Procurement Agency
Attn: Technical Records f:ranch
2800 South 20th Street
Philadelphia 45 Pennsyivania

3 REQUIREMENTS
3.1 Precedence
3.1.1 Precedence of this Svecification and Related Documents. -- When-

ever their requirements are in conflict, this specificalion and
related documents shall take precedence in the following ordcer:

a. The contract
b. This specification

c. ' Sandia Corporation drawings

d. Applicable specifications and standardS‘UNCLASSlFIED
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3.1.2 Precedence of Standard Materials, Parts, and Processes. -- Any
material or process not covered herein shall confurm with a
specification listed in USAF Specification Bulletin No. 23. 1If the
spacifications listed in Bulletin No. 23 are not applicable, the material
or process shall be selected in accordance with the order of precedence
established by ANA Bulletin No. 3. Any standard part not coverad
horein shall be chosen to comply with specifications and standards se-
lected in the order of precedence set forth in ANA Bulletin No. 1L3,

3.1.3 Precedence of Requirements of Military Organizations. -- When

referenced government publications stipulate different require-
ments for several military organizations, the requirements of those
organizatiors shall take precedence in the following order: U.5. Air
Force, Hureau of Aeronautics, Bureau of Ordnance, U.5. Army Ordnance
Department, Bureau of Ships, U.S5. Army Signal Corps.

3.1.L ‘Requiremenmts for Tests or Services. -- Whenever referenced
government publications stipuliate services to be performed by

an agency other than Sandia Corporation, the assistance of Sandia

Corporation in securing such service may be obtained, il necessary,

3.2 Certification and Substitution

3.2.1 Certification. -- The vendor shall certify in writing to the
Sandia Corporation that the materials, processes and/or parts
used in the assembly conform to the applircable specifications.

3.2.2 Substitution. ~- No substitution for parts, materials, prccesses

or designs, specifically called out herein, shall be made with-
out the prior written approval of the Sandia Corporation. kegquest for
approval of substitutions shall provide evidence that the substitution
is equal or superior to the specified item. The Sandia Corporation may
require samples from which the suitability of the substitution can ve
determined.

3.3 Materials

3.3.1 Inflammable Materials. -~ Inflammable materials whicn will

ignite or explode from an electrical spark.or {rom heating
should not be used, If materials which will iznite must be used,
they shall not continue to burn after the removal of {lame. Fire-
proof and explosion-proof insulation shall be used wherever a fire
hazard exists,

3.3.2 Toxic and Corrosive Fumes. -~ As installed in the XMC-3ChL and
under the environmental conditions specified in 3.8. the ma-
terlals shall not libeiate gases which combine with the atmosphere to
form corrosive acid or corrosive alkali. nor shall they liberate toxic
fumes when burned. Any gas used to fill or pressurics any compornenus,
subassemblies or general assemblies shall not combine with the atmo-
sphere to form corrosive acids or alkalies, and shall rot {erm toxic or

co:‘rcsiv.e %‘umes when burned or cecomposed. UNCLASSIFIED
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3.3.3 Fungus Inert Materials, -~ Materials which are not nutrients for
fungus shall be used to the greatest extent practicable.

3.3.3.1 Fungus-Nutrient Properties of Materials. -- The following
materials are arranged in groups in the order of their resist-
ance to fungus growth, Materials in Group Ia should be used in prefer-
ence to those in Group Ib, Materials in Group II shall not be used
unless their other desired properties cannot be obtained from materials
in Group I. If materials in Group II are used; they shall be treated
in accordance with 3.3.,3.2. The use of materials other than those in
Group I requires the prior written approval of the Sandia Corporation,

Group Ia
Ceramics Nylon
Glass . Polyethylene {unplasticized)
Glass-silicone Polymethylemthacrylate
Melamines (except formaldehydes) Polystyrene
Metals »
Mica " Polyvinylidiene chloride
Monochlorotrifluorethylene » Silicones (pure)

Group Ib

Cellulose acetate

Cellulose acetate butyrate

Diallylphthalate '

Ethyl cellulose

Phenolics laminated with glass fibers or nylon

Phenolics (micaA,glass-, or asbestos-filled)

Phenolics (without fillers) .

Polyvinyl chloride (Dioctylphthalate or dibutylphthalate plasticizers
preferred)

Polyester resins

Rubber (synthetic and natural)

Group Ila

Cotton or linen cloth laminates

Phenolics filled with cotton fiber, wood or wood flour
Melamine formaldehyde

Vinyl acetate

Group IIb
Cellulose nitrate Leather
Cork Paper
Cotton webbing Regenerated cellulosge
Hair and wool felt : Wood and wood products
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3.3¢3.2 Fungus Resistant Treatments. --» If materials in Group Ila

are used, they shall be coated with one coat of varnish per
TT-V-119. 1If materials in Group ITb are used they shall be treated
by a procass approved by the Sandia Corporation.

3.3.4 Hygroscopic Materials, -~ The water absorption characteristic
of any materials used in the XMC--36L shall be the minimum for
that class of material having the other desired characteristics,

3.3.Lel Treatment of Hygroscopic Materials. -~ Materials used in the
XMC-36l which will absorb more than 1 per cent of their
weight of water when tested in accordance with L.2.9 shall have their
surfaces coat:l with one coat of varnish, per TT-V-119. This require-
ment does not apply to insulation sleeving used on wire and cable,

3.3.L.2 Treatment of Machined Plastics. -~ All machined surfaces of
parts that are fabricated from plactics containing laminations
or fillers, shall be coated with one coat of varnish, per TT-V-119,

3.3.5 Corrosion Resistance. -~ All materials used shall be corrosion

resistant or shall be treated to resist corrosion and shall
cause a minimum of corrosion of other materials in the XMC-~36l; under
the conditions specified in 3.8.

3.3.5.1 Additional Protection of Base Metals. -~ Gold, nickel,
chromium, rhodium, corrosion-resistant steel (12 per cent

or more chromium), copper, tin, lead-tin alloys, or sufficiently

thick platings of these metals are cacisfactory without additional

protection or treatment other than buffing or cleaning. In general,

aluminum, magnesium, iron, steel, cadmium, and zinc require additional

protection in accordance with 3.5.2.

3.3,5.2 Dissimilar Metals. -- Dissimilar metals shall not be used

in contact unless suitably protected against electirolytic
corrosion, When it is necessary that any combination of dissimilar
metals be assembled, an interposing material compatible with each
shall be used. Dissimilar metals are defined as follows:

a, Grouping of metals

Group 7T Group II Group III Group IV
Magnesium Aluminum Zinc Copper and its alloys
alloys Aluminum Cadmium Nickel and its alloys
alloys Steel Chromium
Zinc Lead Stainless steel
Cadmium Tin Gold
Silver

UNCLASSIFIED §
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If metals within any one ‘group are in contact, they shall be
considered as similar. If a metal of one group and a metal
of any other group are in contact, they shall be considered

as dissimilar,

Unless their use is specifically approved by the Sandia Corp-
oration, all other metals shall be considered dissimilar
with respect to amy of the metals listed above,

The above grouping is intended to serve as a guide in
selecting materials to be used in electromechanical equip-~
ment and shall not be construed as waiving reguirements herein
3s to corrosion resistance of components and assemblies.

In particular; care shall be exercised in using aluminum
alloys against each other or against dissimilar metals as
defined herein.

When reference is made tc a metal in a particular group,
- the reference applies to the metal on the surface of the
part, that is, zinc means zinc castings as well as zinc
electroplate, zinc het dip, or zinc metal spray,

Dissimilar metal contact does not apply to contact between
metals which interfuse at their interface when such a
process must be employed in fabrication, ror instance
soldering of copper wires, the use of oretinned copper
parts and the sweat-soldering of sheet metal varts to
ootain a sealed enclosure are acceptable.

Different metals in contact, even though similar, shail

be employed in assemblies in such a manner that the smaller
part is cathodic (protected) and the larger part is anodic
(corroded) if any corrosion takes place.

Lubricants. -- Lubricants used shall cause nc -degradaticn of
performance of the XMC-38) or ceterioration of other materials
in the XMC-364 under conditicens of 3.8, '

3.3.7 Cadmium, -~ Cadmium shall not be used in enclosures with phenolid
resins,

3.L Standard Parts. -~ Unless otherwise specified, standard parts

shall be chosen in accordance with 3,1.2 anc they shall meet the
reguirements of this specification,
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.l Electrical and Electronic Parts, -« The vendor shall submit to
. the cognizant Sandia Corporation design engineer itwo copies

of a list of the electrical or electronic parts he intends to use in

the assembly, This 1list should be submitted as soon as his design

iz estabiished. If any non-standard parts are used in lieu of MIL~
- JAN-AN parts, the contractor shall submit his reasons for their use
together with their specifiec characteristics., Samples of these parts
shall be submiited to Sandia Corporation for test and approval, if
and when reguestec by the design engineer., Should any changes occur
during the development stage in tyves of parts previously submitted
in the list for approval, the cognizant design engineer's approval
shall be obilained,

3.¢ Workmanship, -- Materials or paris used in the XMC-26L shall be

orocessed by workers skilled in each process involved or under
their direct supervisiorn, Processes which are used that are not
coverecd herein shall conform with recognized oractices associated
with the hirhest gquality of workmanship and oroduct of the particular
trade,

i.%.1 Formine of Parts

3.5.1.1 Forming of Metal Parts, -- All methods of forming metal parts
shall be such as to ensure the guality of performance required
it 2,7 under conditions as indicated in 3.EB.

*.5.1.,2 Torming of Plastics, -~ Laminated plastics shall be formed

so that the laminate is securely bonded in the plastic material.
There 3hsll be no parting of the laminate and the plastic or degradation
of the formed plastic when subjected to the conditions of 3.8 or any
natural comvuinations of these conditions.

3.4, Finishes. -~ Parts of the XMC--36hL which are not covered vy sub-
sidiary specifications and which have protective finishes shall
te recistant to corrosion; there shall ve no destructive corrosion of y
such parts aftor test in accordance with 1:,2,5. Destructive corrcsion. '
shall be construed as being any type of corrosion which in any way
interfcres with mechanical and elecirical performance. PBright finishes
st.all net be used on external parts. When cleaning operations on metal
narts are not specified in detail, they shall be in accordance witih
remmercial practices which will net cause suvseguent destructive cor-
rasion,

3.%.2,1  For Maenesium, ~~ The surfaces of magnesium and magnesium
glloy paris shall be treated in accordance with MIL-M-3171,
Tyoe 77T or TV, :
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3654242 For Aluminum, -- The surfaces of aluminum or aluminum alloy

parts shall be anodized in accordance with AN-QQ-A~£96a, When
such parts contain steel inserts and cannot be anodized, they shall
receive a chemical treatment in accordanco with MIL~-C-SS5hL1 and be
painted in accordance with 3.5,2.7.

345.203 For Corrosion- and Heat-Resistant Steel, -~ The surfaces of

corrosion- and heat-resistant steel shall be passivated in
accordance with MIL-S~-5002,

3.5.2,4 For Other Ferrous Alloys. -~ The surfaces of ferrous alloys,

other than corrosion- anc heat-resistant steel; which are to
be painted s!zll be treated in accordance with JAN-C-L90Q, Grade I,
prior to painting,

3.5.2,5 For Coppoer and Copper Alloys. —- The surfaces of copper or

copper alloys require no protective coating or finish. This
requirement does not exclude consideration of their galvani: reaction
with other metals and consequent use of interposed materials to reduce
this reaction,

3.5.2,6 Plating. -~ Plating shall be done in accordance with 3.3.5
with the following applicable specifications for the plating

materialse
a, Cadmium QQ--P=}16 (Type II or II1)
L. Zinc QQ-2-325 (Type IT or III)
c. Nickel MIL~P-6859 (Type II only)
d. Chromium MIL-P-~6871 (Type II only)
e. Gold - G=3077
f. Silver G-3078

2,5.2,7 Painting. -~ Surfaces of magnesium; aluminum and ferrous
alloys other than corrosion- and heat-resistant types shall
receive an organic coating in addition to the treatment specified
for the particular metal involved. Zinc and cadmium plated surfaces
that will not withstand the corrosive conditions of 3,8 after suitable
chemical treatments specified under 3.,5.2.6 shall be given a pre-
nainting treatment as specified under 3.5.2.6 and shall receive an
organic coatingz. However, organic coatings on a surface or nortions
of a surface that would interfere with mechanical or electrical
operation shall not be applied,

Exter

ior and interior surfaces of the materials specified

herein shall be primed. Exterior surfaces of these materials shall

ve painted.

3.5.2.7.1

Painting of interior surfaces is optional.

Primer, - Two cross coats of zinc chromate primer, per
MIL-P-6889A shall be applied to surfaces specified above,
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3.5¢2472 Paint. -~ One coat of lacquer enamel, ner JAN-L-73, Grade I
or ITI, shall be applied to surfaces specified above. The
color of the enamel shall be Gray, Color No. 2630, per TT-C-595.

3.5.3 Screw Assemblies. -- No self-tapping screws shall be used
except for indentification plates. All screws shall be secured
by self-locking nuts, lock-washers, or safety wires. When tapping
is necessary, the tapped material shall be of ample thickness to
assure adequate strength of the threads. Where aluminum alloys or
alluminum is tapped for screws larger than number L, suitable steel
inserts shall be provided. All screws, studs, spade bolts, and nuts
snall be AN hardware of corrosion-resisting steel, zinc plated steel
or cadmium plated steel except when used as electrical connections,
Screws shall be tight which means that the screw cannot be appreciably
tightened further without damage or injury to the screw threads. The
final criteria shall be the ability of the assembly to meet the
requirements of 3.7 when subjected to the conditions of 3.8.

3.5.4L Riveting. -- Riveting operations shall be carefully performed to
ensure that rivets are tight and satisfactorily headed.

3.5.5 Clean-Up. -~ The XMC-36L shall be throughly cleaned of metal

chips and other foreign materials after final assembly. Burrs
and unnecessary sharp edges shall. be removed from all parts prior to
assemoly,

3.5.6 Soldering. -~ Solder joints shall be such that ooth a positive

electrical and a strong mechanical connection is assured. Soft
soldering shall be done in accordance with MIL-S-6872, with the exception
of the solder and flux limitations specified in 3.5.6.3.

3.5.6.1 Mechanical Strength. ~- No assembly of soldered joints shall

depend solely on soft solder for mechanical strength, Joints
shall ve mechanically secure before soldering, except when mechanlcally
secure connection of small parts 1is impracticable.

3.5.6,2 Soft Solder. -- Soft solder shall be in accordance with QQ-3-
C71b, composition Sn70, Sné0, or Sn50. Compositions are
indicated in the order of preferencs.

3.5.6.3 Solder Flux, -- Only rosin or rosin and alcohol in accordance
with U.S5. Army Sepcification 2-89A, Grade I shall be used as
a flux for soft soldering or for cleaning solderlng irons.
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3.5.7 Wirin ? ED
3.5’.7.1"?“1%00 -Up Wire: -- All hook-up wire chall conform to JAN-C-70,

except as indicated by the responsible enginecer of the Sandia
Corporation. The size of wire shall be compatible with the electronic
circuit in which it is used. No smaller wire than #22 shall be used
without the approval of the responsible engineer. All special wires
which are used in high current, video circuits shall be approved by
the responsivle engineer before being used,

3.5.7.2 Wire Connections. -- All wire ends shall be soldered at points
of electrical connections and shall vbe mechanically secured
before soldering, except when the small size of the wire or member to
which the wire attaches makes a mechanically secured connection im-
practical, however such small mechanical connections shall be ample
to hold the wire in place before soldering. Lugs or similar devices
soldered to wire ends shall be used when electrical connections are
made by clamping the conductor between parts. Such connections shall
not be made by clamping wire ends between parts. Lugs or similar devices
shall not be clamped‘between a metallic and an insulating material but
shall be clamped between metallic members., Lugs of either the soldered
or solderless type and similar devices may be used but shall be soldered
to the wire ends and shall be mechanically secured to the wire by crimp-
ing the wire upon the terminal or the terminal upon the wire before
soldering,

3.5.7.3 Insulation Hazards. -- Whenever wires are run through holes
in metal particvions, shields and the like, less tha 1/8 inch
in thickness, the holes shall be equipped with suitable grommets for
mechanical protection of insulation otherwise subject to abrasion,
Panels 1/8 inch or more in thickness either shall have grommets or
shall have the hole edges rounded to a radius equal to one-half the
thickness of the material or equal to the diameter of the largest wire
running through the hole. Care shall be exercised in the running of
hook-up wire to ensure that it is not carried over or bent around any
sharp corner or edge which might in time cut through the insulation.
In order to vrevent deterioration of the conductor by heat, care shall
be taken to ensure that wiring is not exposed to local temperatures
and that it cannot come in direct contact with heated parts, '

3.5.7.t Interior Cabling. -- Conductors shall be bound into a cable

wheneve:r possible and securely held by means of wraplock, cord,
or other suitable means. Cables shall be securely held in place by
cable clamps., .

3.5.7.5 Exterior Cabling, =-- Cables used to interconnect equipment
outside of enclosing cabinets shall be fabricated in accordance
with SCS-l.

3.5.7.6 Coding. -- All wiring shall be distinctly coded by means of
numbers on each end and color coded.

ROLASIEE
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§ 3.5,8 Brazing. -~ Brazing shall be in accordance with MIL-B-7883.

3.5.9 Welding. -- All welding shall be performed in accordance with
Chapter 60, Standard Qualification Procedures, of the American

Welding Society Handbook (1950 Edition), The vendor shall have estab-

- lished his Procedure Qualification in accordance with Part I, and shall
employ welding operators who have been qualified under Part II, Operator
Qualification, The vendor shall be responsible for the quality of the

. welding performed by his organization and for the welding of his sub-
contractors,

3.6 General Design., -~ The vendor shall design the XMC-36L subject to

the rennirements of this specification. This specification is
detailed only to the extent considered necessary to obtain the desired
mechanical, electrical, and performance characteristics and ensure the
continuance of these characteristics. The design, layout, and assembly
of the XMC-36L, its components.and their parts shall be such as to
facilitate gquantity production.

3.6.1 Interchangeability. -~ Where suitable standard parts satis{y the

requirements of the design of the XMC-36L, the design shall not
be based upon parts of special design. When equivalent parts are
‘available from several manufacturers, the design shall not preclude the
use of any of these parts. Limitations on the operation of parts and
tolerances on dimensions included in the design shall be sufficient to
accomodate a maximum use of various replacement parts that will operate
in accordance with the requirements of this specification.

3.6.,2 Adjustments. -- The XMC-36L shall be designed so that it requires

a minimum of adjustment after it has been assembled. If adjust-
ments are required after final assembly, they shall be convenient to
effect under all service conditions, including those under which an
operator is required to wear standard service gloves,

3.€.3 Mechanical Stability. -= The XMC-36L including its adjustment
controls, shall be so designed that the position of a part or

control does not change, except as required for the assembly to

function as required in 3,7 when subjected to the conditions of 3.8.

3.6.L Operating Temperature of Parts, -- When tested in accordance with

L.2.2; the maximum operating temperature, for each standard part
and permitted nonstandard part shall not exceed the maximum temperature
for which the part is designed.

3.6.5 Size, Shape and Weight. -- The maximum size of the XMC-36L shall
be within a cylinder 2L inches in diameter and 2L inches in
length, This is tiie maximum over-all outside dimension including mount-

ing structures and cable connector protrusions. .The maximum weight of
the XMC-36L shall be 150 pounds. This weight shall include the weight
of any pressurizing agent at 30 to 60 psi gage, if used.
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3.¢.6 Expected Life., ~~ The XMC-36L shall be capable of L6 operations

in accordance with 4.2.1 without degradation of performance
specified in 3,7 under the conditions of 3.8, Any of the first LS
operations may occur during or after the storage periods indicated in
3.8.3. The probability that the L6th operation shall be a malfunction
shall not exceed 1 in 200 operations. The probability of malfunction
occuring in any of the operations prior to the L6th operation shall
also be 1 in 200 operations,

P

3.6.7 safety. -~ The XMC-36lL shall be designed to provide maximum

safety for maintenance and operating personnel. Adequate mark-
ings shall be located on equipment as warnings of mechanical, electrical,
and nuclear radiation safety hazards as near the hazardous points as
possible,

3.6.8 High Voltages. -~ The XMC-36lL or any of its components that is

operative when separated from the XMC-36L shall either be designed
so that operating or maintenance personnel cannot intentionally or
accidentally contact voltages that are dangerous to life, or be suitably
marked to warn personnel of the location of such voltages.

3.6.9 Convenience, ~= The XMC-36L shall be designed to afford maximum

accessibility for the replacement, adjustment and testing of
its components without the necessity for disconnecting or removing
interposed electrical or mechanical parts,

3.6.10 Interference. -- The XMC~36k shall comply with the requirements
of MIL-I-6181 governing generation of and susceptibility to
radio frequency interference voltages and fields.

3.7 Performance Requirements

3,7.2 Primary Power

a. The XMC~36L shall operate from a L4OO cps 2 § per cent power
source at 115-v a2 10 per cent. , '

b. The XMC-36L shall operate to its intended use, in any position
after a 30 second warm up period. The XMC-36lL power load
shall not exceed 1L0O watts except during short surges. Two
such short surges shall be allowed in a 30 second period; the
time between surges shall be a minimum of 10 seconds. A short
surge shall not exceed 225 watts peak and its duration shall
not exceed 3 seconds before falling off to one half of the
peak of the surge. Power as a function of time requirements
are shown in Figure 1. At time A the XMC-36L is turned on;
at time B auxiliary equipment used with the XMC-36L is turned
on. Time B shall occur at least 5 seconds before time C.

The XMC-36hL shall operate to its intended use after time C,
Time B shall follow time A by a minimum of 10 seconds,




e,

No fuses shall be used in the primary power circuit for
protective purposes. :

The XMC-36l shall not malfunction or operate prematurely
to its intended use in accordance with 1.1 from signals
generated in the primary power supply.

A regulator is required to maintain the specified voltage.

The voltage regulator shall be capable of the output require-~

ments as given in Figure 1. Regulation during short surges
is not required to the accuracy indicated in (a) above. The
output voltage of the regulator will nominally be 90 volts
2 1 per cent. All circuits in the XMC-36L which operate
directly from the AC power supply shall be designed for
90 volts a2 1 per cent input.

The intended use of the XMC-36L shall be in accordance with
1.1. The performance of the XMC-36L shall be tested either
by the initiation of a nuclear weapon, or by a measuring
device which indicates the proper magnitude of the neutron
yield at the proper time.

000829
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3,7.2 Output Intensity. -~ The XMC-36L neutron yield and timing require-
ments are specified as follows: - -
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3.7.3 Operation. -- The XMC-36L shall be capable of the specified
output when the following signals are supplied to the XMc-364
and when the following conditions exist in the XMC-36lL.

3.7¢301 Initial Signal. -~ The XMC-36L including the precision timer
shall be capable of the specified output 30 seconds after
the primary power is available and after being supplied by a suitable
pulse. The initial signal shall be an electronic device which generates
signals of the form shown in DS(5330)2L4289., One of these signals shall
e used as the initial pulse. The initial pulse shall be reshaped for
use as required. The initial signal shall have the following character-
istics:

a, The amplitude of the initial signal shall be a minimum of
300 volts and a maximum of 750 volts,

b. The rise time of the initial signal shall be a maximum of
D5 microseconds. The rise time of the signal is the time
required for the amplitude of the signal to increase from O. 1
to 0.9 of its maximum value.

¢.  The maximum length of the pulse shall be 30 microseconds and
the minimum length shall be 0.5 microseconds. The pulse
length is the time interval between the two 0.1 maximum value
points of the signal,

d. The output impedance of the signal generator shall not
exceed 2500 ohms. A signal of less than 10-v peak amplitude
shall not initiate the operating cycle of the XMC-36lL,

3.7.3.2 Precision Timer. -- The initial signal shall start a precision

3¢7¢3.3 Source Gap Circuit. -- Upon receipt of the delayed signal from
the precision timer, a 0.015 microfarad capacitor which has
been charged to 17 kv a2 3 per cent shall be discharged into the source
cf the accelerator tube. This energy produces ions in the vicinity of
the source. The discharge shall be initiated by a spark-gap.
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3.7.3s4 Target Pulse Delay, -- The delayed signal from the precision
timer shall be delayed so that maximum yield from the XMC=36L

results, and this delayed signal shall be used to fire the tarset. ‘”7{>ﬁ¢
b(™)

~manl _van t{

delay does not incluade uvne LHI'RU L Spain—geap uoiage

347.3.5 Target Pulse Generator. -- Upon receipt of the delayed signal

in 3.7.3.L, a 0.21 3 .03 microfarad capacitance which has
been charged to 17 kv a4 3 per cent shall be discharged into the primary
of a step-up pulse transformer. The output of the pulse transformer
shall be such that the neutron yield in 3.7.2 is obtained. The capacitor
is discharged by a spark-gap.

3.7.L XMC-36L Components. -« The XMC-36lL shall consist of the following
major components,

3.7.4.1 Voltage Regulator, -- The input to the voltage regulator shall

be obtained for a power supply which is capable of supplying
the required power as specified in 3.7.1l. The voltage regulator shall
supply 90-v RMS at LOO cps # 5 per cent with a maximum variation in
voltage of 4 1 per cent. The voltage regulator shall also supply peak
regulated power which is proportional to the RMS power. The power
supplied shall be as follows:

1., 90-v RMS - 100 watts
2, 90-v Peak - LO watts

The time required for the voltage regulator to smooth a stop load of

50 watts shall be a maximum of 2 seconds. The voltage regulator shall
be capable of the specified output up to and after 90 days storage with
no adjustments made when the regulator is removed from storage.

3.7.L.2 High Voltage Power Supply. -- The input to the high voltage
power supply shall be obtained from the voltage regulator,
The input shall be:

90.-v peak proportional to RMS and 90-v HMS AC & 1 per cent,
LOO cycle 2 S per cent. .

The output voltage shall be used to charge the source capacitor and
the target capacitor. The target capacitor, which is .21 microfarad
4 0.05 microfarad, shall be charged to a minimum of 16,500-v and a
maximum of 17,500-v. The voltage shall not vary more than & 1 per
cent when set between these limits, The target capacitor shall charge

to within 98 per cent of the set voltage in a maximum of 10 seconds. The
maximum charging current shall be 6 ma. The source capacitor which is a
.015 microfarad # .005 microfarad shall charge to a minimum of 16,500-v
and a maximum of 17,500-v. The voltage shall not vary 2 1.0 per cent when
set between these limits. The source capacitor shall charge to within 98
per cent of the set voltage in a maximum of 10 seconds. S kv RMS a2 10 per
cent at S50 microamperes shall be supplied to the acceleratar tabe's

modifir¢ Phillips Ion Gages g CL ASSI

FIED
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3.7.4.3.1 Input. w- 90-v 2 1 per cent RMS AC, LOO cycle & 5 per cent,

3,7.L.3 Low Voltage Power Supply

3.7.Le3,2 Output. -- The output shall include all regulated DC volt-
ages to the precision timer, the voltage regulator, and the
trigger circuits in the source gap. The voltage shall be as follows:

+ 500 volts unregulated 10 milliamperes
4+ 300 volts regulated 75 milliamperes -1 per cent regulated
~ 105 volts regulated 10 milliamperes - VR tube regulated

The filament power for all tubes in the XMC-36L will be obtained from
a 6.3-v, 10 ampere source.

3.7.L.L Source-Gap Circuits. -- The source-gap circuit shall includes

a. Source capacitor of 0.015 2 .005 microfarads

b. Source spark-gap

¢. Source spark-gap trigger, trigger transformer
The source~gap circuit shall be in accordance with drawing DS(5330)2L288.
3.7.L.5 Target Pulse Delay. -- The fuhction of the target sulse delay.

is given in 3.7.3.L. The target pulse delay circuit shall be in
accordance with drawing DS(5330)2L288.

3.7.L.6 Target Gap Circuit. -- The tarvet gap circuit shall consist ofs

a, A 0.21 & .05 microfarad . capacitor which is charged to 17 kv
2 3 ner cent negative with respect to ground.

v, A target spark-~gap which when triggered discharges to 0,21
microfarad capacitor in (a).

»ark-gap trigger transformer which when supplied with a

¢, A s
npulse trirgers the spark-gap in (o).

Los&
vl
ot-)

3.7.4.7 Precision Timer. -- The orecision timer specifications shall be
in accordance with SC-5107-5Sp.

LASS‘FEED
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3.7.5 Pressurized Tank. -- Should the XMC~36L be pressurized, a maximum
of 75 psig is allowed. A dry insulating gas shall be used for
pressurizing, There shall be no loss of pressurizing gas under all
environmental conditions for a minimumm period of 90 days such that will
produce an electrical failure, malfunction or degradation of performance,

3.8 Environmental Conditions. -~ The XMC-36l shall be designed to
function as specified in 3.7 without malfunctioning under the
conditions in 3,8.1 and after being subjected to the conditions of 1.6.2.

3.8.1 Operating Environment

3.8.1.1 Temperature., -- Temperatures ranging from -90° to +165°F.
3.8.1.2 Humidity. -- Moisture conditions including:

a, Relative humidities ranging from 30 to 100 per cent and/or
condensation at any temperature from -90° to +165°F.

¥

b. Relative humidities decrea81ng linearly from 30 per cent at
+85'F to 2 per cent at +165°F.

3.8.1.3 Altitude. -- Barometric pressures ranging from 30 to 3Ll

inches mercury absolute, (50,000 ft.), for 20 hours at any
temperature between -90° to +165°F. The unit shall operate in its
pressurized container, ‘

3.8.1.4 Vibration. -- For as long as a total of 20 hours at any
temperature between -90° and +165°F in any direction as follows,

(Maximum amplitudes or accelerations occur for only a small percentage

of the 20 hours. During the remainder of the 20 hours, the amplitude

or acceleration may vary between zero and the maximum given below,)

Constant acceleration

Frequency or double amplitude
Condition range(cps) (g or inches)
1 3-10 0,098
2 10-30 0,109
3 30-60 - 0.05L
4 60-500 10¢g

3.8.2 Nonoperating Environment

3.8.2.1 Rain., ~- Rainfall of approximately four inches per hour for =
two hour period.

3.8.2.2 Marine Atmosphere. -~ Exposure and storage conditions gemerally
encountered on a wharf or dock adjacent to a large body <f salt
water for six consecutive days.
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3.8.2.3 Dust and Sand. -- Conditions encountered in desert atmospheres
containing sand and dust particles,

3.8.2.4 Fungus. -- Tropical atmospheres containing fungus spores,

3.8.2.5 Altitude. -- Barometric pressures ranging from 30 to 3.Ll
inches mercury absolute (50,000 ft.).

3.8.2.6 Transportation Vibration. -- Vibration from 10 to 200 cps at
amplitudes to produce an acceleration of approximately Sg
in any direction with the assembly installed in its shipping container,

3.8.2.7 Haudling Shock. -- Handling shocks which may occur with the
assembly installed in its shipping container up to 30 g.

3.8.3 Storage Conditions, -- The XMC-36L may be subjected to the
following storage conditions. These conditions are included as
information to be considered in the design.

a,  Storage for five yeats at temperatures ranging from & 20°
to +90°F and at relative humidities of Jess than LO per cent.

b. Storage for six months at temperatures ranging from -90° to
+165°F. Moisture conditions may consist of relative humidities
ranging from 30 to 100 per cent and/or condensation between
-90* and +85°F to approximately 2 per cent at 165°F, '

c. Storage for fifteen consecutive days at temperatures ranging
from 85°F +112°F with humidities ranging from 30 to 90 per
cent,

L SAMPLING, INSPECTION AND TEST PROCEDURES

L.l Authorized Inspector, Test Facilities and Records, - Inspection of
the XMC~36L in accordance with the requirements of this specification
may be performed at the vendor's establishment by an inspector designated
by the Sandia Corporation. The vendor shall place inspection facilities
at the disposal of the inspector and shall assist him as required, Tests
required of the vendor shall be performed using test equipment having
accuraclies commensurate with the requirements of this specification,
Tests required to be performed by the vendor may be performed by an
agency chosen by the vendor and approved by the Sandia Corporation.
Accurate records of all tests shall be kept by the vendor and shall be
available to the Sandia Corporation at all times. Signed copies of
these test records shall be supplied the Sandia Corporation upon request
or at the completion or termination of the contract,

e ASSTETEY




M

UNCLASSIFIED

L.2 Tests. -~ Test chambers shall have a volume of at least twice that
of the equipment being tested therein and shall be arranged so
that no radiant heat or circulating air impinges directly on the equip-
ment. Unless otherwise specified, tests shall be performed at ambient

laboratory atmospheric conditions.

Unless otherwise specified, maximum allowable tolerances on tast
condition measurements shall be as follows:

‘Barometric Pressure: a5 per cent of the pressure specified in
inches of mercury.

Temmerature: a5°F,

Relative Humidity: a5 percentage points,

Vibration Tolerance:

Amplitude: a5 per cent.

Frequency: 42 per cent,

L.2.1 Functional Test. -- A signal generator which simulates the initial

signal 3.7.3.1 shall be connected to the XMC-364 for this test.
Apply the LOO cycle 25 per cent, 115-v 2 3 per cent power. After 30
seconds a pulse from the 1n1t1al signal generator shall be applied to
the input of the XMC-36L. The resulting output shall be equal to or
better than that described under 3,.,7.2 when measured with the nantro
counting system.! ‘ x Yo T

L ('a)

, | Tne pulse shape shall be measured
1n accordance Wivi Je.ree \8/e

L.2.2 High Temperature Test. -~ The XMC-36L shall be placed in a suitable
chamber. The chamber shall be raised to 165°F at a relative

humidity of not more than 5§ per cent and the XMC-36L stabilized at this

temperature. While the XMC-36lL is at this temperature it shall meet

the requirements of U.2,1.

L.,2.3 Low Temperature Test. ~- The XMC=-36L shall be placed in a suitable

chamber having a relative humidity of 50 per cent at a temperature
of 73°F. The temperature shall be reduced to -90°F and the mechanism
stabilized at t his temperature. While the XMC-36L is at this temperature
it shall meet the requiremen:s of L.2.1.
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L.2,4,1 Preconditioning, -~ The XMC-36li shall be placed in a chamber
which has been preheated to 130°F and has a relative humidity

of 15 per cent. The XMC-36L shall remain in the chamber for a period of

2l hours, Immediately upon withdrawal the XMC-36L shall be placed in

a suitable humidity chamber and subjected to five humidity cycles in

accordance with L.2.4.2,

L.2,4.2 Humidity Cycle. -~ While the XMC-36L is in the chamber, the
humidity shall be maintained at 90 to 98 per cent relative
humidity throughout the following cycle:

a. The temperature shall be raised to 1L9°F within L hours and
maintained at this point for 8 hours,

b. The temperature shall then be reduced to 86°F within L hours
and maintained at this point for 21 hours, Between the 8th
and 12th hours after stabilization at 86°F, the XMC-36l
shall meet the requirements of hL.3.1l.

c. The temperature shall be reduced to 68°F within one hour and
maintained at this point for L hours.

d. The temperature shall then be raised to 86°F within one hour
and maintained at this point for 5 hours,

L.2.4s3 1Inspection Following Test. -= Upon completion of the humidity

test, the XMC~36L shall meet the requirements of L.2.1., Parts
thereof shall be inspected for deterioration of materials, such as
corrosion and water absorption, or potential deterioration because of
accumulation of moisturs.

L.2.5 Salt Spray. -- The XMC-36L shall be tested in a salt spray
chamber in accordance with MIL-E-5272, Section L.6 for 50 hours.

Upon completion of the test the assembly shall meet the requirements

of L.2.,1 and shall be visually inspected for deterloratlon of materials,

e.g., corrosion,

L.2,6 Dust and Sand. -- The XMC-36h shall be tested in a dust chamber
in accordance with MIL-E~5272, Section L.1ll, Procedure I, Upon
completion of the test the XMC~36L shall meet the requirements of L.2.1.

L.2.7 Vibration

L.2,7.1 Resonant Frequencies. == Prior to the vibration tests specified
herein, the mechanical resonant frequencies of the assembly and/or
its components shall be determined by cycling through the frequency ranges
of 10 to 60 to 10 cps and 60 to 500 to €0 cps at low amplitude. If any
serious resonant conditions (as evidenced by extreme amplitudes) are dee
tected, the assembly and/or its components shall be redesigned to _eliminate
or minimize resonance. Prior to redesign the Sandia Corporation shall be
consulted. Upon the written approval of the Sandia Corporation,vibration

i (e.g., s .
isclators (e.g., shock mounts) may be used SSXF‘ED
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L.2,7.2 Equipment Operating/Nonoperating Tests. <~ The complete assembly

(with its approved vibration isolators if any) shall be secured
to a vibration table in the manner it will be mounted in service, and
shall be vibrated in each of three mutually perpendicular planes under
the following test conditions:

Constant Acceleration Duration Duration
Frequency or double amplitude of cycle of test
Condition range(cps) (g or inches) (minutes) (minutes)
1 3-10-3 .098 : 5 , 25
2 10-30-10 .109 5 25
3 30-60-30 .05k S 25
L 60-500-60 10g » - 0ft, 15 LS

The assembly shall meet the requirements of L.2.1 during the last few
minutes of vibration under each condition in each of three planes.

L.2.8 Acceleration and Shock

4.2.8.1 Acceleration. =~ The assembly shall be mounted on a spin table

‘ and subjected to a constant acceleration of 50 g for at least
one second applied in both the fore and aft directions, The fore and aft
line is defined by the mounting arrangement of the assembly with respect
to - and is parallel to the line of forward motion of the carrying vehicle.
The assembly shall meet the requirements of L.2.1 during the acceleration
period, ; ,

"L.2,8.2 Shock. =- The assembly shall be dropped 5 times from a height

such as to produce an acceleration of 30 g in 11 % 1 milliseconds
in accordance with Figure 5 of USAF 7201, The assembly shall meet the
requirements of L.2,1 after this test,

L.2.9 Water Absorption Test. -- Materials which may absorb water shall
be tested to determine the necessity of treatment in accordance
with 3.3.ke1, Test strips of the material 1/8 inch thick 1 inch wide
and 3 inches long shall be dried in an oven at 90°F for 2L hours. They
shall then be immersed in water for a period of 24 hours, The strips
shall be removed from the water, wiped dry, and immediately weighed.
This weight shall be compared with the weight of the predried sample
before immersion to obtain the water absorption characteristic (in
per cent),

L4L.2.,10 Rain Test. == The assembly shall be tested in accordance with
MIL-E-5%72, Section L.10.1. Upon completion of the test, the
assembly shall meet the requirements of L.2.1.

UNCLASSIFIED
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5.1 Packaging. -- The XMC-36L shall be packaged to prevent damage in
shipment by common carrier and ensure delivery in such a condition
as to conform with all the requirements of this specification.

. 5 PREPARATION FOR DELIVERY

) S.2 Marking. -- Each package shall be marked 'FRAGILE-HANDLE WITH CARE'.

6 NOTES
None

Notice: When government drawings, specifications, or other data are

used for any purpose other than in connection with a definitely
related government procurement operation, the United States Government
thereby incurs no responsibility nor any obligation whatsoever; and the
fact that the Government may have formulated, furnished, or in any .way
supplied the said drawings, specifications, or other data is not to be
regarded by implication or otherwise as in any manner licensing the
holder or any other person or corporation or conveying any rights or
parmission to manufacture, use, or sell any patented invention that may
in any way be related thereto,
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XR SYSTEMS FOR OPERATION REDWING

- INTRODUCTION

At the request of lLos Alamos Scientific Lsborstory and University of
California Rediation laboratory, Livermore Site, Sendie Corporation hes
prepared external initistor equipment for use in Operetion REDHING. Toe
external initiator equipmens (XR) in genersl consists of a pulsed aneutron
nource (S-Unit) similar to those used in Operaticn TRAPOT, designed and
conntructed by the General Electric X-Rey Depsrtment, a time delay circuit
denigned at Sandia Corporation and a dower supply (MC 251 inverter). The
purpose of this report is to describe the XR spparatus, systems and aprpli-

calions for Operation REDWING.

fequirements

The follewing 1s a sumrcary of the sbots for which XR is planned:

Shot Ready Responsible Device
Name Date - Leboruatory Being Initiated
LaCrosse May 1 LASL -
Inca "~ June 8 UCRL . pot
—Yiman June 1 - 7 UCRL { 1\
1/71*/# 1ckepoo June 18 % = UCRL LS

Erie May 23 LASL

_ Beminole May 28 Y. 1ASL
Flathead June 2 »~ % TASL
Blackfoot. Jue T¢. * +  LaGL

ohnwk July 1 UCRL

lluron June 12 LASL

Apache July 1 UCHL

Daitota LASL :

Pownee LAST, - z

For purpngses of XR requirements the shots are broken into three giroups.
Thaoe groups are listed below with associgted neutron zjequ:lrements:

Tyne Shot lleutron Output No. of S.Units
Graup Nume per S-Unit __Reguired

1
1

.

11

11

1T 9
1
111
111
1!
11.
111
111

FFFFEEODODON DO

7
O
gt
a
T~
€
N

Four 8-Unite may be required

L
P
F

=
=
P

-~




ot lemst 05% and confidence level of this probebility should be st least 95%.

7223(301)

UNCT ASSIFIED

rolabllity that the required mmber of reutrons will be fusnished ghould be

’.L'\j;
il{-

g

“The exact desirdd time ohould be known three days

priar to the ready date. This information should be directed to either
B. J. Carr or N. J. Elliott, one of wvhom will be locsied on Paree Island,

Building 115 after April 15, 1956.

Separatioa of the S-Unit from the HE systems has been left to the responsible
laboratory in each case.

XR SYSTEM COMPONENTS
Bach of the three XR systems to be used consists of seversl duilding blocks.
These are (1) the neutron source (S-Unit), (2) toe unit "B" Junction box,
and (3) the X3 timer control box Vith time delay Unit "A". These parts ore
described in the next three gections.

The S-Unit
The pulsed neutron gource 11t S to be used in Cperstion REDWING 1s the S-5D
unit which was developed Ly the Qeneral Electrie X-Rey Department for Sandia
Corporation. This unit has been dsscribed previously in the preliminary

TEAPOT reporte. It consiete of a small pulsed linecr accelerator which pro-

Auces )4 MEV neutrons from an TD reaction.

% 1o welddd shut and i by
The size of

] The entire wni
An outlipe drawing is shown n Figure 1.

CLASSIFIED
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the unit is approximately 4." 0D x 9" long. Figwre 2 is & circuit

_of the unit with a.bbreviated ed operating instructions included.
AT N aa s eI

S AnE quantivty’ ' Troduced

3

varies from umt To unit and from shet to shot. Flgures 3 and 4 show
typical slot to shot records of two S-Units.

Units gelucted for use in Oparation REIWING have been tested at least 100

times prior to their being shipped to the Pacific Froving Grounds. A
record of these teatm are mannwdad P~r anch unit aimilar to those ghown in bc
DOE

Figures 3 acd 4./ L)
2

wne metnod of detéermining operation i1miTs CAO UE USDUIALEU UY [CLTLGMET W
Figure 5. This greph was taken Trom an article "Non-Parametric Tolerance
limits" by R. B. Murphy end may be used for anaiysisz of e group of data which
is continuously distributed (for el practicel purposes this deseribes S-Unit

f.ept data).

f —
This grapa is plotted forex .95 or a confidence lavel of 951 | \(oe
Lz
—
T - yin rigure > toe popu.mtion,
n 18 plotted on the absisse end . One traces the curve fan:
M=3 from t_tc B where it crosses the Dorule.xion number. |
b(ﬁ/
~______+ In Figure 5, the population 18 I0C and M ia 1. Follow the curve
“for M=1 from ¢ to C vhere it crosses n_s 100, iboe L(J

Operating Instructions: XR Timer -~ Control Box | )

The XR timer Control Box is a Junction box for all XR equipment and contalns
(1) & 115V, 400 cps. power supply which operates from 28 VDG, (2) and inter-
lock circuit which determines that the 115V supply is operating properly,
(3) connectiona for the unit "B" plug - in time delays and (&) cable
Juvctionr to distribute power to the rest of the XR systea.

A Block diagram of the control box is shown in Figwre 6. This disgram shows
the }C-251 inverter whose output can be set by a Variac. Current through
the interlock relay is set oo that if the inverter voltage is within oper-
ational tolerances the firing line is closed. The firing line is opeped if .
the voltege is above or belew the desired level. Tho irput current tc the
control tox is approximately 5 enperes and the gystem will operate properly
if the DC voltage 1s from 24 to 32 voits at the inverter terminals. A
photograrh of an XR tizer - control box with timers installed ie shown in
Figure 7. A Unit "B" is shown on top ¢f the control box. A photograrh of
the control box with the cover removed is shown in Figure 8. In this vicw,
the two plug-in timers can be seen, the MC-251 inverter, the variac, end the

o ~ UNCLASSIFIED
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Operating Instructions - Unit "A”

Unit "A" is & precision time delay using the latest L-{ timer circuit.

Thiz unlt reguires 115V, 400 cycie power andé a 30 second werm-up time.
Severel minutes warm-up will help meke the first shet time deley mere rnoo-lYy
eguel to succeeding delays.
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UNIT "A" TIMER

TABLE I —




© Ref. Sym: 7T223(301)

Doz

/RPN
[Yol™2)

‘fhis unit uses components with reasonebly low temperature coefficients anc
no attemp: has been made to temperature coapensate toe overall timer. It

is sugegeste’ that warm-up times be limited %o orly five minutes &g the unit
will werm up about 20 degrees during the firsi hour and 10 degrees more
during the next two howrs. In any case one /cen expect repeatable time delays
if the uwmit ie operated under similar conditicns of ambient tempersture and
werm-up time., ‘ /

) oe
| L&)

TEhctermap: of a cooplete time delay unit (Umit "A") is shown in Figure 10.

oy

Operating Instructions - Unit "B"

Unit B 1s & combination junction box and pulse generating unit. It is
intended o furnish AC power and iriggering pulses to four S-Units. A
circult diagrom of Unit "B” is shown in Figure 1l.

%00 cycle 115 voit power is delivered. from the XR tiuer control box and
timer output pulses are brought intc the unit from the control unit. .

Theve pulses are fed directly out egein at trigger output pluge number: 1
and 2. However, these two pulses are alpo used to produce delayed output
pulses at trigger output, plugs aumbers 3 aud 4 respectively. Since the ‘ne E
pulses £r: negative. tulse transformers are uzed to invert them. ! ?335

1T wali ov noved thet tae tubes have geparate

powsr suppliec e0 thst wi vubtput pulse is stiil prodaced if elther system
folls. I the event one tube fails the cther tube chovld still give an

output puise.

It 1s intended that the timers (Unit "A") wilt be get so that four puises
will result and so that the pulses will interlace, i.e., 1 and 3 with 2 and
4. S-units way be paired up to take care of swall cifferences in delay
they may introduce. The short 0.4 to 1.0 usec delsye eare made from HH

4000 cable. A length of 4.25 inches provides 0.1 vsec delsy when used with

the pulse transformer and 5727/2D21N output tiyratrons.

When making up delsy cableg, care sghould be taken i avoild introducing
inductance by having an unshielded codil. Thaet is, tae deley wire shouliu 2e
breught etraight out from uvrder the shield wires and not come out as & coil.
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Ref. Sym: 7223(301)

DC voltages +450 ané -100V on both power suppliee should be checked to sec
if they are operating properly. These will read 450V and -100V on &
Simpson meter, on the 1000V scale.

A photogreph of the botiom and front of the Unit "B” is shown in Figure 12.
YR SYSTEMS

T Dot
- 1 bl
This is a dusl channel XK system in whic /

Th¢ non-perelleled component is interlocked. :

“In addition, 3y cable has been sent to

the Pacific so that othér periods may be covered. Time delay A 1s set at
& time different from time delsy B so that the four S-units can be triggerec
ne descrited in the previous section on Unit "B".

1)906

[ |
oL

TESTING OF XR EQUIPMENT

Two methods of testing of XR systems are plenned for Operation REDWING.

They are: (1) trailer tests where laboretory test equipment will be used ené -

(2) cab tests where R.F. telemeterirg testing wiil be used. In trailer tests

each plece of XR equipment will be checked. Fages 24 through 26 show chgg%lp e'ch
1D o

sheets for testing Unit "A".~

Puges 27 ithrough 31 show check sheets for testing Unit S. Ir these tests two
testers are used: (1) a seintillation device which indicates the neutron yield.
Accuracy :s not expected to be better than * 35% of the measured yield and
(2) a silver geometry which has been calibreted egaingt the Cockroft-Welton
generator at Los Alemos Scientific leberatory and should be within * 25% of
the measured neutron yield. In addition the delay frow the input vulse uptil

the neutron pulse is generated is meessured.

For shots using two S-Units such as LeCrosse and Apache, and University of
Californin Radimtion Laboratory shots such es Inca, Yume, Kickapoo and Moltavlk,

XK pystem check sheets are shown on pages 32 through 39.

@ - \Dre L)

in sddition to the tests shown on these check sheets a test will be made frm
the XR troiller to the R.F. telemetering site to check the telemetering system

irith other laboretory equipmentfv' ’ ' '%,x
‘ [INCLASSIFIED
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8
FIG. 14

XR BLOCK DIAGRAM
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TIMER TEST

INTI VIDUAL PROCEDIRE

Date

Precision Tm:mg Rack S/

I. FPreparation
(A). Precision Timing Rack
1. Connect AC power cable between regulzted

£C(105<125V) and Jumction Bex.
2. Turn on AC and I'C Switches.

Model I power supply. c—

#dodel II power supply.

Junciion Box

(allow fifteen minute warm-up bime)
3. Turn on the Tekironix Scope and alicu

warmeup time of 10 minutes.

4. Turn on the SP-600 Receiver and perfern
100KC Crystal Oscilliator check with WWv
(This check should be performed once a
day before starting timer tests.)

5. Check divide by 10 circuit by observing
wave sharss with scope, (Only once per

day.)

(B). Cabling

1., AC power csble between timar and "St.Unit

Power Panel. (l;00 cycle 115V zocurce.)

2. Trigger cable betwsen timing Rack start

connector and timer input.

3. "rigger csble betwesn Timer oublput and

Farly-Late Timer inpui.

GEIdISSVjDN




-25-A

(w2=)

l.. Trigger cabie betueen Timing rack stor

[

connector end Early-Late VITG input
(C). Timer check (Range #1)
5. Jumper-in the 30C euf capacitor in the
1£ %iming centrol cireult.
» Tan on (MSY Uads Power Penel) LOO cycle

swer supgly and zéjust to 335V.
P DELY J

3. Trigger generator switch an "Rep" rete.

l
6, Remove capacivtor jumvers
(D)., Timer check (Range #2}
1, Jumper in the 600 puf capacitor and

repeat parsgraph {(C).

QHIAISSYION

T R A r’),q

Ref. Sym: 7223(301)




QALISSYIONA 2%

(¢}, Timer Check (Range #3:
1. Jumper in tihe 1200 paf copacitor anc

repezt peragrapl {cy),

e T

(*F). Timer Check (Range #l)

1. Jumper-in tue Si00 ppf capacitor and

repeat psragrarh (C).

fest Conducted by

Vata




"S® WIT TEST  PROCEDURE

nSh nit S/N

nZv it S/

B8P Unit Testar S/X__

Preparaticn
usS" Unit

Fumber cf times "S" Unit previcusly iired.

Yo apparesnt rhysicel cdamage to VS" Unit cacse
I COMmecuers .
Conneci powar cabiie between "S" Uit & tosior

400 cycle A.G. power,

Cormect trigger csble between "ST Uhit and

testar.

Cermect current mord.tor panel teo #S" OGnit,

Positioa "S¥ Unit in tester mommt asgsinst

the moderstor bleck.
it Tester
Connect A.C. power to scaler, scintillator

power supply. snd delay tester.

Connect D.C. power to inverter pansl.

Jomnect power cable betwaem the scintillstor
and the scintiilator power supply. -
Connect trigger c¢able from "Det OvulP ccnnsctor

of delax tester to scintillater negaiive outpud

connector.

Neg.~Pogitive SW on scintilistor to Negative.

Pomition scintillator adjacent to "S" Unit,




t

QALAISSYIONO

6o

 u26-
(w2-)

Cornect cable between the Jeigsr tube and the

Sceler Input conmector.

Insert Geiger tube inte th: Moderator block.
Comect cable between tke "To Scalerm
cormector on Delay Tester chassis and the

TAUXTLIARY" cr MAUTC TIMEM cormector on

Segler.,

(C). Test Equipmant Adjusiment

Sa
10,

(‘_.))0 nyu

QATAISS N

Scgler Master SV, C¥.

Scaier High Voltage SW, ON.,
Adjust Scaler High Voltage t» 950 Volts.

Operation selector SW on "Time",

Scasle selector SY an 1000 or 8.

Cowﬁer ccntrol SW to "OOUNTH,

Scintillstor Fower Supply SW. ON.
Seintillator Power Supply High Voltage

SW. ON.

-

Adjust Secintilletor High Voltage to 1000 V.

Daley Tester Power SW. ON and allow 15 minutes

for warm-up.

Position MY unit adjacent tc ¥SP wmit.

Caorneet A.C. pover cabtle to ¥ZIY¥ wit.

Tarn 2% Unit Power SW. ON and allow 3

minmtes for warm-up.

Uit Calibraticn
Operaticnel check by complete test procadure

Jest performed cn: Dateo:

s




Set for No Drift with Meter Drift control.

S2% for correet czlibrats output reading

with High Voltage Adjust Comtrol..

Delay Tester Calibration

Cperaticnsl check by complete test

procedure last performed on: - . Date:

Operate = Calibrate SW. to Calibrate

Operste the pulse control SW. <o 'Test:

to adjust Zero aad Drift on tho Delay Heter.

Check the Delay Metler celibration on the

‘Delsy Line positicns:

025 microsecond

030 microzecond

.10 microsecand.

.50 microsecad

Secaler Calibretion

doe

20

3e

‘Reset cownter and perform €0-cycle line check.

Reget cowmter and chack Ceiger tubs emission

with calib'ration source

Stendard dutput -~ {2 ) counts

leset comnter and check the backgromd cowine

Average backgrowmd cowumt




1. Operave ~ calibrate SW, to Operate

2. Pdse control SW,.tc ready position.
HCTE

Before applying pover in step No. 3.

prepare to take the reeding in step

No. 4 imedistely,

. ¥"SY Thit power SW. OW.

i)

Read P.1.G, Current

fred

Adjust Variac to 115 ¥ &.C. Input to "S% Unit.

N
o

CAUI’IOH
Do not aliow input voltage to exceed 125 V.
5. wugw ?.lru'u High Voltage Homitor should read
110 £ 5 uampéc '
7. Allow 30-second vamé-up pericd
3. Scaler register reset.
"Z9 Wit cslibreied anc I'eée'b,
10. Pulge coutyol SWe to 'Téstﬂ to firse "s* Unitb.
11. Record "S" Unit delay.
12, Record Output per "I7 Uait.
13, 4&fter one minvite record Scaler cowm’
1i.  Subtract background cowmd,

Het Count

RNote., Allew threc minuwites tire
a@lapse between "SP Unii {irings

AHIdIs

Ny

. b aTES
F’. amps
3. BCC.
boc
- B e
| DOE bz




DNH (L"-;-E." |

Delay. plec.

Quipuh per "Z¢ it

nSé Onit Cutput per Silver Cownter.
- 17. Xepest steps 8 thru L

Dgley. 1560,

Output per "2 Unit.

u52% Unit Cutpub per Silwver Counter.

18. RKepezt steps 8 thruv il

De.-Layo M Sc'co

Output per "Z" it

nge L‘mi"h Ovtput per Silver Comnter.
19, Repezt steps 8 thru 1b

Dalay. i Sec.

Output per "I" Gnit..

n3e gnip Outpuet ner Silver Cowmter.

20. Repeat steps 8 thru 1L
i Sec,

Deley.

Output per Yz¥ Tnit,

usH Unit Ouwtpui per Silver Counter.

u Sec.

21, &verage "S" Unli Delay
i 22. Average “SY Unit Outpub:
u@" “Z" Uh.! UL

Far Silver Counter.

Test Conducthed by:

Dater

Tine:

QALdISS Y IONQ
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S=UNIT AND trmm*cm.cx_ ‘

aamISSViDNn | te

Equirment Serial Numbers

{Aj. VTIC .
{B)., X.8. Control Box
(Y, Y.8, Timers
1- .
2- ~
D). S=linits X
l'f'
Zn
(k). MC=251
F}. Z=Unit
1.
& . _
(G}~ Current Yonitor Paneis
1. MNeter with #1 SeUnit . _
2. Meter with 4?2 S=Unit
(H)e Jontrol Box Monitor | : '
. .
{1). Sgintillator
{'_f_e_p_aration
{23 VTIC
1. Warm~uo time (15 miautes) A i
2. Crystal Oscillator Check {(VWTV) L

: {4fart of operational day only)

Check divide by 30 circuits with Tektronix scope-

{otart of operaticnal day only)

4. Trigger generater (VTIG) Switch en INT. TRIG.
2

UHIAISSVIONN



e

1

P
<d

~——
¢

(R

f3). ¥.R. Control Box

3. X.R. Comtrol chassis rernoved from X.R, carrying case.

2. Variac CCw.

X.R, Tirers
L~ Cennect jumper {or jumpers) for correct cepascitance

in LC timings circuit to give desired time range-

¢- Install X.R, timers in X,R. contrcl panel. -
Z=Units

I+ Tarm=up time (15 minules) )

Z. GCalibrate meters.

3. Plsce in vosition next ic associated "S%=Uniis.

Cabling
1. Comneet B.C. power cable betwzen X.R. Control Box
and 20 Voit power supplya, _ .
7. ‘Connect menitor cable between X.3. vonirol Box and
Control Box Moniter, S .
3. <JConnect power cable {Chamel #1) to X.A. Gontrol Box,
LR;TE&ram}Wﬁlhﬁu
4. Connect power cable {Channel #2) to i.%. Control Box,
¥.R, Timer and "s$" Uniy, ' o
5. Cennect Current Monitor Panels
fa). Current Moniter Panel #1 to #1 ns» Uniﬁn
thi. Current Yonitor Pfanel #2 Lo #0 ~3%® Unit. ) )

O+ Seintiilator
(a). Scintiltlator H.V. cablc cornected from power

supply to inpul connecter oif scintiilator.,

{b). Jeintillator oubput switch on pesitive,
{c). Seintiliator output catic connected from positive ouboul

N .- N -~ It EEERIE S 1 SPN - o e A E B IR T
connecteor Lo *Pnoto-Miuit® counecior of wariy-Lais




‘Zéintillatcr fower fu
Switches to Gl and adjust H.V, to 1000 Voit. -

(Voltage cen e increased far proper output)

-

Connuct Trigger Cables

(8). X.R. Timer (#1) Trigger input and VTIG Start
output. ; | | : -

(b). 4.R, Timer {#2) Trigger input and VTIG Stort

output,

TN T nl v 5o )
{Note: T-conneclor necessary ).

{c), X.R., Timer #1 trigger out to Early-late TTi:tR

imput.

(d)» VTIG 5TOP cutput to Eorly-Late VTIG input,

Fire lLine Interlock Set

{Caution: Never let the Inverter Voltage exceed 125 Volts A.C.)

(A}~ Tuwn on D,C, power (30 Volis) to X.R. Control Box.

{B)~ Adjust Variac to 115 V A.C, oubpub. _
{C)., Read and record the current Monitor Panels

P.1.G. Jurrent S H.Y. Vonitor Meter

it A aus ' £ snus

itz ALPS Ay anps
HOTL

/- Monitor meter sgheuld read 100 microasmperes

tim

-

(23

n «

MY Adjust Variac completely GGV,
(£ Turn of I’ power anc lei cccl fer three minutes then turn
nower on againa.

“just pull-in potentiozmcter se that interlock reley puld ic

N
=
g

D>

i 2t 109 volts.

AAIAISSVIONQA




‘Adjustldfopléﬁt?pbtebfibﬁeﬁér so that interlock relay

drops out at 105 voltsn - I ' . . =
NOTE

ake adjustments sc that relay opaation responds
t¢ the [first 30 seconds of Inverier running time.

Turn off power and iet ccol for three minutes then turn

nower ont again.
Cycie Voltage ami record pullein and drop~oui readings
Titnin firsit zhirty seconds.

Pullein V.

Dron=owt V-

Adjust Inverter Voltage at 115 V_,_,.ﬂ.oi.’?- -

Turn Inverter of T and allow to cool do not run igverter

-contimvwously for over 10 minutes at any. ~ne time).

Gverzll renuired {.R, time #1. _ ) : A Sec.

WSnainit £31 Time Delay. | L Assec.
npprexinate A Tizer Sett 1ng necessary to provide

averail X, K. Tiae. jéiﬁec~
. o » <

Trigger generator (VTIG) Switch on Repa

£ S

rdjust VFO until Display Counter reads #1 1.2- Timer Time.

W

Turn on D.C. Power {30V) to X,R. Ucntrol Box.

rdjust Timer controls until ihe bariy=Late indications

flicker back and fortha. ' _
Now vary the V.[.0. either side of the /1. {,R~- Timer tinme
and esteblish the smallest possible harly-iate time
bracket. e

NOTE

#u this tire estsblish how much cnange in the Y.R,
Timer Vernler dizl is necessary to cnonge the Taming

QAMISSYIOND - e




Record the fiﬁél t.ime bracket as shown by the Early-

V.

Timer Set #2
iames --v ff

)
;

Late Indicator.

.

‘Late Imiicator timer input
#? trigecer outpul cable:
Cversll required X,R

n&Y {Unit #2 time delay-

High

Low

fA). X.R. timer #1 trigger output coble renoved from the sarly-

ad repiaced with X,R. timer

Approximate #2 timer set necessary to provide overail

{,Rs time.

Adjust V.F.0. until Display Coun

tiner time,

. - g.:".ec‘

tar reads 52 X,H-

Adjust timer controls until karly=Late indications

‘Tlicker beck and. forth-

New vary the V,

vracket -

Recard the finel time bracket

indicator.

Twn Inverter off ard let cool.

L]
continuously at any one time for

1%

st~

7.C. either side of the #2 X.R- timer

" time and estadblish the smallest possible sarly-late time

A
Vi
VYoo
i D
izl No'e¢

shown by the Larly-Late

High

Low

IQ Sne.
P4

ZgSec
7

{Vo not run invesrter

over 10 minutes)}.




V1. Functional Test-

(A){; Caebling

-0

1. Femove X,R. timer #2 trigger output cavle from the harly-

Late indies tc. and connect to 5" Unlt,ﬂ2~

2. Trigger cable between X.R. timer #1 output and S-Unit

#3 5

-NOTE
Seintillator plzced adjacent to S-Unit

BY. {gziibratien (2-Unit)

-~

1. Recalivrate 41 and Reset. : ' ‘ . -
7. Recalibrate {2 snd Reset- _

fC)-.. Trigger generator (VTIG) Switch on INT. TRIG.
iCauti on: Never run functional test with trigger
generator (VTIC) Switch on:Reps) | : (\
L : e D

o B ""_——’—\906\0

D)-

- \)m TN

———————

‘n}, Turn LU power {30V) on to 4.R. control box.

‘F): Fare s=Units by means of manual trigger generator switch
{VT1G). The cariy lamp on the sarly=lats indicator

should ligh .

- {G). Record output and HReset the Z-Units, _
(5C>G-L

Resut

'ReSet

). 1n case the Late lamp lights on the merly-Late indicator, adjust
the /1 timer controls and refire until the rarly laxmu on the

«Lagte indicater

.. QATAISSY




Vii,

(1.

indicator). -

Tire S~Units by means of mamual trigger jenerator s@il

-
e bb =

Sem

o
[

The Late lamp lights on the Early-Late indizator.

{L;. Record ovtput and Reset the Z-lUnits

AL Reset
Az ] | lReset
1
{L). Overall X,k. Time Bracket- High ' 'A"’ eC -
Lo pec-
7

{4} Record Final Dial Reading of Timer #1.
Functicnal Test (#2 S=Unit) |
4A), Plaee Scintillator adjacent teo S=Unit #2.
{e})- | N (3

(C). Fire S=Units by means of MYanual Trigger generator swituon.
The karly lemp lights on the Eariy=Tate indicator.
{D). Record and Reset the Z=Units

o L (2)
#L >Res"e.‘i;

4z Reset -

{£)- In case the Late lamp lights on the sarly-Lale indicator.

adjust the #2 timer controls and refire S-Units until the

Early lamp on the marly-Late indicator just lights-

(F)-




(G). Fire S=lnits by means of Menual Trigger generator switch.

The Late lamp lights on the Early-Lete indicator.

(H). Rerord and Reset the Z-Units e
. —--—--—-‘(\)(J/L %)
12 Reset.
_ W Reset |
) -
{1). Overall X.R. time bracket- High Asec.
Low A sec .
- rd
{J). Record Final Dial Reading of timer #2. _ -

Test Conducted by:

- Times

Date:




S~UNIT AND TIMER CHECK “ITH J B

- ‘Date
1. Equipment Serial Numbers
' {A)~ VTIC
) {8)» X.R. Contrvl Box
) {C}. X.R: Timers
1.
{D}. S~Units
5 .
2-‘ cirma
3
‘ (B). MC-251 | | |
{F}. ‘.Z-oUnit.
1. o
?" B s
.3\ )
L
{Gje ‘._,‘ur.--eni Monitor Jaﬁels
L. oeter with #1 S-Unit
i 2. Meter with #2 S-Unit - : _ R
N 3. Meter with #3 S=Unit
4. Meter ith #4 S-Unit
(H}). Control Box Monitor . ~
{1;. Seintillator




11, "Pfe'garation

(A)s

{BJ«

(C)-

{D)a

VTIG

1,

2.

3a

IS

Rarm-up time (15 minutes)

Crystal Oscillator Check (¥¥V)

(Start of operational day only)

Check divide by 10 circuits with Tektronix scope-

(Start of operational day only)

Trigger generator VTIG Switech on INT, TRIG.

XsR. Control Box

i,

24

X5Ra Control chass’is're:noved f;?oin""X‘eR,« Carrying

Case

Variac CCW.

XoR. Timers

1, Warm=up time (15 minutes)
2a
3. Place in position mext to associafed nS™ Unit s,

1. ' Connect 'jumper {or junpefé) fbr-_co;-;-éct capacitance
m LC timing circuit .f,'q .’,—;ivé'deéimﬁ time range. |

2. Install X.R, Timers 1n_x5é, control panel.

Z-Units B SR

Calibrate meters-

Cabling

1,

26

- Connect D.C. power cable between L,R. Control Box

and 30 Volt power supply.

Connect monitor cable between i.K, Control Box and

Control Bax ‘MHonitor.

Connect. power cable { Channel }?1_) to 4., Control Box,

K., Timer and Junction 3Box-

UNCLASSIFIED




Box; X,R. Timer & Junction Box.

~{2). Current Monitor Panel #3 to JB #2 Comnecter

Connect power rable (Channel #2) to X:R« Timer Control

Cormxset power cables,

(8). JB #1 power output to S-Unit £1

A

(b)c JB il npone

Lo}

output to S~Unit #2

{c). Jb £3 power output to S=-Unit #3

{d). JB #l power outpat te S-Unit #L

Connec!l Current kKonitor Panels

to
Ip
—

{&). Currert lMonitor Parei #1 to JE #1 lonnector _

Connector

~
[
[a %)

{b). Current ¥cniior Panel #¢ to JB

o
Hp

(d). Cwrent Moniter Pamel :h to J2 #L Connector

Scintiilator

{&)- Seintillator H.V. cable connected from Power

Supply to Input connector of scintillater. o

(b). Secimtillstor output switch on Positive. .
(c). Scinmtillator output cable connected from Pusitive
output eonrector.to Photo=Mult, Conmector of rarly=

. Late indicator.

Seintilistor Power Supply, Power and hH.V. Switches

,_.,
e
v
b

to ON and adjust H.V, to 1000 Volt.

‘n‘«oluage can be increascd for proper oubpil)
Conneet Trigger Cables.

{a)s XA-R. Timer {#1) Trigger input and VTIG Start

output,

(©). X.R. Timer (#2) Trigger input and VTIG Start

ocutput..
{Note: T=connector necessary.)

fe). X.R. Timer #) trigger owbpub to J.B. #1

Teigger inout. UNCLASSIFIED

-




(d). %R, timer #2 trigger output to Job. F2

Trigger input, o
(e). J&Be #1 trigger out to Early-Late TIMEiR

input. -

(£). VTIG Stop output to Early-Late VTIG input.

Fire Line Interlock Set-

(Caution: Never let the Inverter Vcltage exceed 125 V A.C.)

(A).

(o).
().

‘pulls in at 109 volts. -

Tum on D.C. power (30 Volts) to X.R. Control Box-

just Variac to 115 V A,C., output, : B

Read and record the cwrent idonitor Panels

P.I.G. Current : Hf“”' Honitor ¥eisr
| #1 enps 7 amps
#2 anpﬁ ‘ | . , k a'k_n.ps‘
#3 ; amps _ : ‘ '  anups
7l - :nps ' ~ aaps
NCTE

H.V. Xenitor meter should read 110
microamperes 00 % 5 .

Adjust Variac completely CCW.

Tum off power and let cool for three minutes then

twrn power on again.

Adjust pull-in potentiometer so that interleck relay

Adjust drop-out potentiometer so that interlock relay

drops out at 105 volts, ' - e e e

NCTE

Make adjustments = that relay
operation responds to the first 20
seconds of lnverter r~unning tine.

UNCLASSIFIED




1

(4.

(1).

Timer Set #1

Turn off'p0wéf ami let coo) for three minites tnen

turn power on again.

Cycle Voltage and record pullain and drop-out

readings within first thirty secords,
~Pull in

Orop oud

Adiust lnverter Voltage et 115 V. A.C. ) o

Turn Inverter off and allow to coocl (do mot run

inverter continucusliy for over 10 minutes zt any

rs time)-

O

{£)o Ovefall renuired %R, Time 4% . ' ' o 5ec.
{B). "séaUnié'#l Time Delay  Sec.
(C} Apprcximate #1 Timér éetting necessary to' provide

cverail'x;an Time. aeC -
(- .Trigéer.geﬁerétor (VTIG) Switch on Rep. s
(8}, AdjﬁsL.VFO until.bisplay'Couhter réadS'ﬁl XoRa

Timer Time- | B L -
(Fi. Turn on U.C. Power {30V} to X.%, Control Box. L
{G}. Adjust Timer controls until the rarly-lLate

indications flicker back ani forth. L
(). Now vary the V.¥.0, either side of the #l X.R, frmﬂ'

Time and establish the smallest possible rarly-=Lzte tine

bracket .

NOTs ) o)
A 570% k{y

Dial Novs.

- UNCI . ASCTFI Y




{D). Approximate #2 timer set necessary to provide overall

(€)~ Now vary the V.F.0. either side of the ;2 Ad timer

e o RPN

Record the final time bracket as shown by the Early-

late Indicater. | High Sec.
Low Sec,
{I) JB trigger output #1 e¢able ranoved from Eerly-i.ate
Indieator timer input and replaced with JB-trigger
output #3 cable. Sec.
{J) VKeasure the JB output .3 time as close as possidle with
the karly-lLate Indicator. |
Record the final time. ‘ High Scc,.
low _Sec.
Timer Set #2
(A). J.B. trigger output #3 ceble removed from the sarly-late
Indicator timer input and replaced with J.B. Trigger
cutput #2 cable. ‘ o ‘A ~ Sec-
| Sec

\3)- Overall required XR time #¢.

(C)- "™S"-Unit #2 time delay

XR tine .

). Adjust V.F.0. until Display Uounter reads £#2.XH timer

tine .
{F). Adjust timer contrels until warly-iate indicstions

{flicker back and forth.

time and establish the smallest possible wsarly-Late

time bracket.




Record the final tire bracket as shown ty the Early-Late
Ve High S

indic ator.

Low Sac.

o—

{8)., J.B., trigger output #2 cable removed {rom the Early~iate

s )

, . . .
indicater and repleced with J.B. triyger cuipat #u cshie.

{I'., Messure tha time as close as possible with the rarly-late
indicator. HRerord final time bracket. . : High Sec .
Low See.
{3}, Turn Inverter -ff and let cool. (85 not run inverter

continuouvsly at any one time for over 10 mimutes). L e

{bi, Cabling

Funetional Test

1. Remove J,B. trigger output #li cable from the Early-

i N R R - . - <y .' ",| . ’ .
Lste indicater and connect to "SU"=Unit /4. o e
2. Trigger csble between J.B, output #3 and S=Unit #3. ‘ ' 3

‘3. Trigger ceble between J.B, output £2 and S-Unit.

had
~

Y

4. Trigger cable between J:B, output #1 and S=Unit ;

~Scintillator placed adjacent to S=Unit 71, e

{B}, Calidration (Z-Unit’}

1, Recalibrate f1 and reseva _ . : e

2, Recalibrate #2 and reset,
3. fecalibrate #3 and reset. - - 3

4o Recaliorate #4 ard reset. _

{C). Trigger generator (VTIG) switch on int. trigger.
{Caution: Never run functional test with triyger Jeneratcr

VTIC switch on Rewt.)

S

t»‘




(E).-
(F).

(\G) -

(H)-

(I)-

(J.),

(L)~

(M),

#1

 10 ahakes‘ compensates fcr"the delay in the harly-late irrxdicator‘-

Turn DC power (30V) on to XR control box-

'Fire S-Units by means of manual trigger generator switch

{Yr_GC). The Larly lamp on the Beriy-Late indicator should

light , | _

Record output. and reset the ZaUnits. (3
\ . [0

/

i

set
#2 $e_t ~
#3 séfl
7 set f*

In case the Late lamp li,,ht.s on the narly-:Late ini icator,

adjust the #1 Timer controls and Rellre until’ the karly

lamp on the h;arly~;hate ‘4nd icater Just l1ghts,. o : .
Doe 30(3\

S A——— S AP Vet St B 2 S s WOSTR o

Fire S-Uniis by means of manual Lrigger generator switch. .
The Late lamp lights on t_he rarly=Late indicator - _ "

KRecord oubpdt_ and reset the 4=Units.

# | leset

y2 - feset

#3 o l‘ies.et, i

it | !.esot,

-Overall XR. 'I‘:Lx;xe,Brac‘_ket.'.; DO& ‘OL@ - High | ' Ssce

L95]
&
A

Record Final Jial Reading of Timer #1.

ACCTRIED



VII. Functional Test (#3 S<Unit)

eo——

Fire S-Units by means of }
The Early lamp lights cn the zarly=f.ate indicator.

Record output and reset the
T =

#1

4
e

K3

#ls

Fire S<Units by means of Kan

The nate lamp lights on the rarly-Late indicator.

Has 1 Doe L(3)

Record and Reset the Z:L
AX Reset

Overall XR time bracket.

Functional Test (#2 S=Unit)

Place Scintillator adjacent to S=Unit 2.

(A). Place Scintillator Adjacent to S-Unit /3.

lanual trigger generator switch.

Z-Units
Dot W)
set

Jnoe W)

Sec-

uwal ‘trigger generator switch.

Reset

heset

fie set

3ec.

Sec-




e

(C)- Fire S-Unit‘a by means of Manual Trigger generator switch,
~ . -— ‘ I -
The Larly lamp lights on the Early-late ndicatoz

(D). Reecord and Reset the 2Z-Units.

i wbé 'S

#1 Reset

#2 j\le set .

#3 &}Met | '
- #4 ljlasetv e

{£). 1n case the Late lamp lights on the tarly=lLate indicator;

o s

adjust the £2 timer oontrols and refire S-Units until the warly

lamp on the hariy-bLate indicator Just lights., o

IS e

- \,\7%‘)3@" |

{G), Fire S-Units by means of Mamual Trigger generator switch.

The Late lamp lights on the harly-lLate indicator.

(H). Record amd Reset the Z~Units. N
‘“!D oe b(3)

#1 esnt

#2 eset
#3 | Ezset
i | ‘}leset,
e ,
{1). Cverall XR time bracket-. o ) High : sec
- | | Low_ Sec
{J)- Record Final Dial Reading of Timer #2,
17 Funetional Test (#4 S-Unit)
(A). Place scintillator adjacent to S-Unit rl. - . &
\

8.
DoE b(?)




(D),

(H)-

,-50-"' " Ref. sym: 7227 (301)

Fire S-Units by means of Manual triggeer Zenerator switch.

The Early lamp lignts on the .':'.arlyoLat.e indicator.
Record et the Z=Unite |
3ecor and res 3 n Vo c \o‘\//b)

1 eset

#?

)\D/Qé )OV !

Fire S=Units by means of Manual _trig-gér‘ generator switch,

The Late lamp lizlts on the Early~Lste indicator.

Reacrd and reset the Z-Units
[ R

3

Sy

i &

#3

L
Dverall {R time bracket,. - High . " Sec-.
Low - Sec.

Test Conducted By:

Time:

Date:




sym: 7223(301)

For the XR Zero Points checks the check sheets on pages 52 through 59 will
be used. This includes all tests up through the final dry run.

) Peronnel from Task Unit Six will perform firing porty duties as reguired
) on XR equipment.

Securilty

i The classificetion of S-units 1s Secret Restricted Data. These units ere
no longer S8 accountabdble.

Information irdicating that test weapons are being externslly initiated,
that S.ndia Corporation is interested in = pulsed neutron source or that
veapon systems may be externslly initiated shall be protected as Secret
Restricted Data.

keference to E N.S. when associated with Sandie Corporation in items such
&s zero racks. firing systems, etc. shall be protected as Secret Restricted
Data It ig preferred that E.N.S. be discontinued from use because its
meening is considered compromised. . The use of XR as a code name of the
external initiator system, and S Unit for a pulsed neviron source is
depired as these code names are unclasgified. Relation of these code nemee
to their definitions shall be Secret restricted data. o

B.J. CARR, 1k1k

Cnae No 415.00
Mazrch 28, 1956




Shot

N ‘Date

Io’ &g_ifmnt
(A)o,»Firing

i, "S"Units SN
2. X.Re Cemtrol Box IR ;Y
3, Timers - o s/N
:h;f Junction;Box" e Dl S/N

5. MSU Unit Trigger Cableszb
‘L.R. Sigi.al’~to»'.'r:;mers,
‘Timers-to Junction,Béx‘

Junctibn Boxx to "3 Unit

OR Timers to "S" Unit

O
o

ot gnlt Fowver Cables:

Y.R. Control Box to Junction Sox
; ’ » "~ Junction Box to 55“ Und.z
OR X.R, Control Sox to S Unit

. XcR, Control Bex to Zero Rack Cable

7

) - 8. Record required time readinge on page 5.

ira

by
ny -

S
a2

o

sty
W

Ste
[aM]

o~ .~
™) ™
S g

-~
—~

~~
Ny
~——




(B), Testing
1, ®2% Units:

S/N

2. A.C. Power Cables

Control Box Monitor and Cable

i, "S" Current Meters and Cables

5. TS" Unit test Stands

6. ¥5" Unit Pulser

7. Connactor éaps f‘/L'L

t. Ccnnector caps #20

%. X.R. Control Box {D.C. Test) cable
10, Simpson Meter

I, i
Lo Tecold Bo::

(k)
(1

i2, .Cther Equipment:

I.. Pre Dry-Run Check

{A). Preparation

1. Position "S" Units nexi to VZ9 unite with s ninimur

i

: '[}}SI(]J[;P\Essglwgvi‘zr[)



(%)

™
'3

\V¥]
°

b

separation of 18%,

Connect "Z" Units to A.C, Power,

Turn on "Z% Units to allow vhree minutes warme~up.
Ccanect power cables from the XDR, Control Box to

the Junction Box and from the Junction Boi to the

"Se Cnits. |

GR coanect power cables from the X.R. Contrel Bex

te the "3" Units§ |

Connect D.C: Test powar'bébie from the X.R. Cohtrol
‘Box to the Zerc Rack Battery. N |
Cennect the Contfél-ﬁcx-ﬁcniiof'ténthé X°Ro Control
Box.

Co;nect the "S% Unit Current Monitof Heters to the
Junction.Bbxu ’ | |
' OR To the "S" Uhits{

Coanect “S" Unis trigger cables from the Timers te
the Junction Box. and from Jgncﬁion Box to the "3¢
Units. -

OR Connect from Timers to the "5" Units.

Connect trigger czbles ffom the Pulser io the Timers.
femecve X.R. Contrel Box Chassis f'rom éarrying case and
turn Variac completely CCN%

:Check all.equipmsra for préper gecmetrical arrangement,
Turn on D.C. Power to the Y,i. Control Box ani adjust

-

UNCLASSI

FIED




i\
k]

LWe)

Lo

Record AC Voitage resacding (X R. Contrel Box)

5.
6.

Variac Jfor 115 V, A,C. output,
Cheek the "S® Unit Monitor Currents:

-

Imitial P.I1.C. ' Charge

#3 wamps
ie pamps . . parmps

#3 pamps

Fh pamps ; _HRTps:
Check ths seiting of the Under-volizge relay:
Pull-irn Yolby.

- Bropeout

Adjvst Vardlae for 115 7: 4.C. Ontpur

Calibrate and resst "4% Units
Fire the 3" Unitsg wiik the Cuiput from the

Culser and record "Z" Unit readings:

Reading : Jutpul

——— i etena W

#1 anps
72 amps

s 2mps

B

Disgeonnect D.C. Power to Y ,R. Centrol Box.

Punctionel Dry-Run

Lhje

Freparation:
le ZHemove conbtrol Pox Mendtor alorg with cabln amd place

protective cap over control box connecior. KSSi |




2, Hemove "S" Unit Current Monitor Meters and place

protective caps over vacant cable connectors of

Junction Bex or Cable.

3. Henove "Z" Uniis and power cables,
4, Remove D.C. test cable betwsen X.R. Control Box.
5. - Ccnneect cable between Zerc Rack and X.R. Conitrel bBox.

Remove trigger cables from the Pulser and connect tc

O

<

L.oad Ring or the Isolation Boxes.

o Place X,R. Contrcl Chassis in carrying case and sccure

at

all latches. NOTE: ' Be careful not to disturb Variac

dial setting.

o

& Place "S" Units in mounts and check fcr proper spacing

and locaticn on ihe device,

. Check geometiry in relsticn to the Neutren Detectors

with Froject 13,3 Persomnel.

10, Check f{inal arrangement and all cable connections.

1. Reguired times for this she::

#1 Sec. C#? Sec.
#3 Sec. #y : Sec.

2. Time Variation by the Microdial: _—
i : voé

3¢ Recelve—Arm Siznal Trom Control Point

Retord D.C. Voltage.




5

)

Record Inverter Cutput Voltage.

L. Recelve Fire signsl from Control Point:
Record timing and output per Project 13.3 :
(a) Detector 1 Sec. ‘
Sec. R)So (E;\
(b) Detector 2 Sec. 7
‘SéCc
5. Check the delay times as reéorded against those required: >~
| {2) The times agres. | .’ |
(b) If the time is off; adjust the Timer licrodial
tne corréct'amoﬁni;a§ shbwn in step d. |
Repeat steps 2 and L:
}isééive Arm S_#.gnal:’ V.
Record'DuC; Volfagec V.
v

Record Inverter Output
Recelve Fire Signal:

Record timing and output:

Detector 1 , Sec. _
Sec. |
Datector 2 Sec.
'Secu.

eSS
.

6, ULiscomnect equipment and place in case for protection.

Replace cover on control box.

Tests Conducted by:

Gompletion time:




IV. Final Dry-Kun

Date:

DATE:

{A). Preparation

1. Position Egquipment:

\
(a}

{v

~a

—

\
c)

(a)

(e}

Remove Control Box cover and position.

Remove other eguipment from case.

Secure "S" Units in mounts and check for proper

spacing and locaticn on device.

Check geometry in relation to the Neutron Detectors

with Project 13.3 persbnnelc’

Install plastic bag arcund X.R. Contrcl Box.

2. Connect Trigger Cables.

(a)

(1)

(=)

{a)

3o

(e}

Cenngct Power Cables.

3

X.R. Control Box to'JB and Timer. ' 2 ea.

(when J3 net used) X.i. Control. Box

10 S~Units. . 2 eaeo -
4B to S-Units. ' L es.
X.R. Control Box Timers .o Load Ring. 2 ez

X.R. Contrel Bex te JB and Timer. 2 ea-

{b) (sthen JB not used) X.R. Coatrol Box

{¢)
(a)

to S-Units- 2 ea, —
JB to S-Units. L eas
X:R. Control Box to “Zero HRack ) ea.

_ UNCLASSIFIED




(B). Test

1. Receive Arm Signsl from Control Point:

13

Record D.C. Voitage

fecord Inverter Cutput Voltage.

Receive Fire Signal from Control Point:

Ny
o

Record timing and ocutput for Project 13,3:

{2) Detector 1 ; : Sec.
Zec.
(%} Deterctor 2 : ' - Sec. ‘ ;

3. <Check times and ocutputs agsinst requirements for this

e o PR e

WGt i,

shot, as shown on Page 5.

{C), Final Arrangement

1, Remove Trigger cables between timers and Load Ring and

tarn over to 1U~6 Representative.

2. Protsct equipment from weather as needed,

Test Conducted by:

A
Dater

This is an exact Copy:
. Date: _/¢/i7 orge LT L
Initials:
Forwarded to:
MS-




