
UNCLASSIFIED

AD NUMBER

LIMITATION CHANGES
TO:

FROM:

AUTHORITY

THIS PAGE IS UNCLASSIFIED

AD844037

Approved for public release; distribution is
unlimited.

Distribution authorized to U.S. Gov't. agencies
and their contractors;
Administrative/Operational Use; 01 NOV 1961.
Other requests shall be referred to Space and
Missile Systems Organization, Los Angeles AFB,
CA.

SAMSO ltr 28 Feb 1972



.111111111 
G ER L DYNAMIC I TAO AUTIC 



p 

CO 
o 

MfcJ^CL'HY 

TLÜT  SUMMARY 

TOR 

MAJOR  CRITICAL  CÜMPONLNTS 

AIRBORNE  tXlUIPMilNT 

AE61-0512-6 

1 November  1961 

GENIAL  DYNAMICS/ASTRONAUTICb 

PREPARED   UY   SYSTEMb   ENGINEERING 

k\ 6VJM-X-^^ (S- 
D.   W.   lleagy,    III! 

Senior   DesiRn  Group   KftfeiRecr 

Approved   by_ 

/ 

Ctl.t» AL   DYNAMIC: 
ASTRONAUTICS 

N0V16 1961 

LIBRARY 

X7 G.   L.   Hansen 
Chief   Engineer   -   Design 

Approv 
.' E.   Culb'erison     / 

DEC 3 

s document 13 subject 
to special export controls and 
each transmlttal to foreign 
governments or foreign 
nationals may be made  only 
with prior approval of: 
Hq.SAHSO. LA., Ca. 90045 
Atta: SMSD 

'OBM SO »-702 1 



MHH 

DISTKIBUTION LIST AE61-0512 

AFBSD (2) 

AFSSD (4) 

Aerospace (16) 

AFPR (1) 

Technical Library 

A. E. Hinck (3) 

D. F. Kline 

H. D. Gaines 

N. L. Burkhalter 

A. B. Decker {?.) 

J. D. Mann 

J. P. Speiker (2) 

J. H. Frogge 

G. D. Koulaxize* 

J. E. Cook 

R. L. Sattro 

J. E. Endicott 

G. L. Araatrong 

P. E. CulbertBon 

0. C. Prieai 

G. L. Hansen 

Systems Engineering (20) 

R. I. Kreialer/ 

A. Von der Wische 

W. H. Buerena 

R. H. Nicholson /AMR/(2) 

G. W. Conrey 

H. D. Andrews 

H. D. Davis 535-90 

L. E. Lightbown 537-10 

K. U. King -537-50 

C. T. Shea (2) 539-90 

AF 70 F. J. Shulz/ 

220-00 L. Pickford 541-70 

220-60 C. J. Boeldt '545-70 

270-10 R. P. Logan ■  567-60 

270-30 R. C. Packer 549-30 

143-)C F. T. Sinnott/ 

141-50 J. Simoons 549-30 

141-40 J. A. Hughes/ 

141-10 J. a. Schaelchlin 549-70 

143-10 E. R. Karcher 556-10 

143-40 H. Newman 556-10 

335-20 J. Lieb/ 

510-20 W. Discher 556-50 

510-40 R. G. Camp, Jr. 567-10 

522-30 Ä. G. Hardy 565-10 

530-00 K. E. Newton (AMR) 571-1 

531-34 C. C. Campbel1 593-10 

J. B. Nelson 145-80 

535-30 w. B. Otto 5,)8-20 

535-50 A. II. Lakn tz 146-50 

571-40 
V. L. Hetti nger 567-60 

564-10 11. H. Mishler 342-1Ü 
567-20 

c 

MO Li. 



INDEX 

1             Section Title Page 

1 Objective 1-1 

2 Suuary 2-1               1 
1                     3 Codipg 3-1               | 

4 Hydraulice 4-1               I 

V 

mL. in 



RtFEKENCES t 
(»)       AFMBO   letter MCPTC:JUP:1 aw,   FUU   13,   dated   29  January   1958, 

Subject:      "Contract   AF04(645 )-4 .     Environmental   Ilequirements 
and   Teat   Procedure«   for   WS   107A-1   Equipments.      Convair   Speci- 
fication   7-00210   dated   15   October   1957" 

(b) Convair   letter  MR:0CP:emp,   531-3015,   dated   22   November   1957. 
Subject:      "Contract   AFÜl(6l5)-4,   Environmental   TeatinR   of 
Convair   Furnished   Equipment" 

(c) Convair   Specification   7-002Ü9B,   dated   1   March   1958,      Addendum 
I,   dated   5  January   1961, 
"Environmental   Design  Conditions   and   Environmental   Test   Pro- 
cedures   for  WS   107A-1   Equipments" 

(d) Convair   Specification   7-Ü0210B,   dated   1   May   1958,    "Environ- 
mental   Requirements   and   Test   Procedures   for   WS   107A-1   Equip- 
ments" 

(e) Contract  Af04(647)-699,   CCN  70;   Sales   Order  89-1-71. 

(f) Contract   AF04(647)-635,   CCN  85;   Sales   Order   92-1-79. 

(g) Ccntract   AF04(647)-299,   CCN   721;Salea   Order   11-1-577. 

(h)        AZH-27-001,   Test   Status   Report. 

• 

i 
HOL 1 v 



1.0 OBJECTIVE 

This   report  presents   the  qualification   or   approval   status   of 
major   critical   components   on  the Mercury  portion  of   *S107A-1. 
All   components   are   operating,   non-standard,   airborne  CFE com- 
ponents . 

This   report   is   submitted   in  compliance   with: 

S.O. 11-1-577, CCN 721 of contract AF04(647)-299 

S.O. 92-1-79, CCN 85 of contract AF04(647)-635 

S.O.   89-1-71,      CCN 70     of   contract  AF04(647)-699 

P*CL 
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2.0 5114« AR Y 

There are 1 H  major critical components included in this report. 
One hundred-thirty- 3ix  (l^6) are subject to qualification 
testing.  The test status of components subject to test are as 
follows: 

Qualified by 

PPT 

FPT 

BOS 

Oth 

Evaluation Tests 
(Modified Commercial Parts) 

Similarity to qualified units 
plus additional tests 

Total quali f ied 

To be quali fi ed by 

PPT 

FPT 

BOS 

Oth 

Similarity   to   qualified   units 
plus   udii i t i on'i 1    tests 

Total    to   be   qualified 

Not   to   be   used 

Itejected    for   fissile   use 
( )esijin   not   acceptable) 

Add i 11 oiiu 1    testing   required 

Total    not    to   be   used 

Total    subject   to   test 

4 7 

7 

45 

8 

?,0 

4 

1 

3 

127 

_ 1 

156 

2.1 No additionnl types of cocipor.ents have been added in this issue. 

€ 
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3.0 CODING 

Column entries in the summary sheets reflect pertinent information 
as described in paragraph 3.1 through paragraph 3.7. 

3.1 PART NUMBER Column 

Tart numbers, specification numbers, and vendors name are listed in 
the order indicated in the column heading.  If a number is not ap- 
plicable or  a number has not been assigned, dashes will be entered 
to indicate such omission and maintain descend,ng continuity. 

3.2 EFFECTIVITY Column 

The effectivity of the listed part is indicated by the manufacturing 
sequence numbers for Mercury boosters. 

3.3 NOMENCLATURE Column 

Nomenclature will be that appearing on the contractor's release 
records or drawings. 

3.4 MAD APPR Columns 

The  Mil'tary   Approval   Designee   does  not   review  equipment peculiar   to 
the  Mtrcury   program,   since  such  a   review  is  not  required by  contract. 
The  MAD   approval   status  shown   is   for  equipment  common   to tactical 
programs  and   is   listed   for reference  only. 

The   current   CCN's do  not   require   this  entry   in   this   report;   therefore, 
it  will   be  deleted  in   future   issues. 

An  "A"   entry   in  the  ENGR  column   indicates  approval   by   the  Military 
Approval   Designee  of   the   procurement   specification.      An   "R"   entry   in- 
dicates   rejection. 

An   "A"   entry   in  the   IDE column   indicates  approval   by   the  Military 
Approval   Designee  of   the   detail   drawings,   test   procedures,   and  test 
reports.      An   "R"  entry   indicates   rejection. 

An "A" entry in the INSTL column indicates approval by the Military 
Approval Designee of the application of the unit. An "R" entry in- 
dicates   rejection. 

A  dash   (-)    in   the  MAD   APPR  columns   indicates   there   has   been  no  ap- 
proval   or   rejection  to date. 

3.5 CHIT COMP Column 

A "C" entry in the column indicates that the item has been con- 
sidered critical by the customer and is listed in attachments to CCN 
70   to Contract AF04(647)-699, CCN 85 to contract AF04(647 )-635 and 
CCN 721 to contract AF04(647)-299.  The item requires monthly report- 
ing in compliance with above contracts. 

PAOL 3-1 



3.G   QUAt BY Column 

3.7 

Entries in the yUAL BY column indicate the method by which the item 
is qualified.  A "PPT" entry indicates that the item was or will be 
qualified by preproduc ti on '.ests in accordance with Convair Specifi- 
cation 7-002Ü9B.  A "BOS" entry indicates thav the item was or will 
be qualified on the basis of similarity to a previously-qualified 
item.  An "FPT" entry indicates that the item was or will be flight, 
proof tested in accordance with Convair Specification 7-00210B.  An 
"OTU" entry indicates that the item was or will be qualified by means 
other those given above. 

TtST SCHfclD Column 

Column entries indicate requirements for test schedules; they do 
not indicate requirements for testing.  "Date" entries in the column 
indicate time spans for the test schedules. "Completed" entries in- 
dicate the test schedules are complete.  "Not required" entries in- 
dicate schedules are not required; the entries do not indicate tests 
are not  required since qualification may be demonstrated by simi- 
larity to previously qualified items or by another manner of quali- 
fication. 

3.8   HtVISIUN/ADDITlON :oL)IN(i 

A horizontal bar in the lower margin of a page indicates the page is 
new or revised for the current issue of the report.  See example at 
bottom of this page. 

r 
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ü 

MERCURY 

ilAJOU CRITICAL COMPONENTS 

HYDRAULICS 

There are 30 major critical components included in this section. 
Seventeen units were preproduction tested, one unit is not for 
missile use, und ten units were approved based on similarity to 
preproduction tested units and nine of the ten received some ad- 
ditional testing.  Two other units will also be approved based 
on similarity to preproduction tested units, but still require 
some additional testing. 

The 27-08573-1 actuator cylinder manufactured by the Dohanan 
company will not be used on any missiles because of inherent 
structural weaknesses.  The actuator was included in the basic 
issue of this report in compliance with references e, f, and g. 

The 27-08569-1 valve was pi eproduction tested, but because of 
unstable operation in other tests, the valve is being subjected 
to a revised IAT procedure.  See Note. 

The 27-08573-3 and 27 J8574-801 vernier servo cylinders, manu- 
factured by Clemco, have successfully passed first, level search- 
for-cntical-weakness tests and PET tests and are considered by 
the Design Group to be satisfactory for flight use. 

NOTE 

The 27-08569-1, and 27-08561-1 relief valves, 
27-08590-1, -3 sustainer hydraulic pumps have 
failed recent tests.  Before any of these units 
are released for flight, Hydraulic Design or 
Systems Engineering Groups must be contacted 
for most recent information.  See individual 
components listed in this section for additional 
i nf oro^at i on. 

PACL 4-1 
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MERCURY 

MA. ')R  CRITICAL   COMPONENTS 

PS'miATlCS 

All   pneumatic   major   critical   components   have   been   approved. 
Two   components,   27-08Ü20-S   and   27-08116-11,   were   approved 
on   the   basis   of   similarity   to   other   components   which   had 
been   preproduction   tested.      The   other   components   were 
preproduction   tested. 
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MERCURY 

MAJOR CRITICAL COUPONENTS 

PROPELLANT  UTILIZATION 

None   of   the   ite««   in  the   propellant  utilliation  ayattm 
require   further   approval   action  prior   to   flight. 

Testing  on  both   liquid   oxygen   transducer   assemblies   is 
complete.     The   test   report   is   being   evaluated.      These 
transducer   assemblies   are   part   of   the   propellant   loading 
system   and   replace   assemblies   used   on   early   Ü   series 
missiles. 
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MEUCURY 

MAJOR  CIIITICAL   COMPONENTS 

ELECTFtlCAL 

Tht   electrical   syatea  ii   co.ipoeed  of  batteries,   inrerivra,   pawer 
changeover  ewitoh,   dietribntien  harneeaee,   and aiacel lanaoaa 
■witches,   relays,   and connecters. 

All   iteas   hare   been  preprodnction,   flight proof  tested,   and/or 
approTed on   the  basis  of  siailarities,  with exception  of   tht 
harnesses   and   abort  sensing   relay. 

The   harnessea   are   fabricated to   MIL-W-8160  specification   reqaire- 
aents. 

Flight  proof   testing  on   the   abort   sensing  relay  27-01147-805   is 
in  progreaa,    aud   scheduled   to   be   completed   in   November   19G1. 

In  soae   instances,   where   iteaa   have   not  conforaed  to  M1L-1-6181B 
and   MIL-I-26600   test   requirement«,    deviation   request»   have   been 
processed   and   submitted   for  APBSD   approval. 

The   noise   generated  by   action   of   the   thermostatic   heater   switches 
used   in   the   missileborne   batteries   exceeds   the   liaits   (conducted 
interference,    and   radiated   interference)   of   M1L-1-6181B   and   MIL-I- 
26600   test   requirements.      The   battery   heaters   and   the   thermostatic 
heater   switches   are   nonoperative   during   flight.      During   countdown 
operation   the   heaters   cycle   on   and   mit   at   intervale   of   about   10   to 
15   minutes;    the   excessive   noise   exists   for   less   than   one   second, 
when   switches   open   and   close. 
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UEUCUBY 

MAJOR   CRITICAL   COMPONENTS 

TKLEMLTKY 

There are seven items in this section.  Six were approved 
based on similarity to previously qualified items.  One 
item, the lightweight TLM package for 100D, was flight 
proof tested and approved. 

A deviation, EOF CAC-107A-334-98, has been approved for all 
27-12290 ansemblies. 

Ne» dash numbers have been created for the 27-12290 units. 
The reasons for the changes, and their effeetivities, are 
listed on pages 9-6, -7, and -8. 
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MAJOR CRITICAL  COUPONENTS 

RANGE  SAFETY 

This «ection covers a conraand act, ara-ing device, destructor, 
tbree-aecoud destruct delay unit and power and signal control 
uni t. 

All items have been preproduction tested, flight proof tested 
and/or approved on the basis of similarity to units that have 
been   tested. 
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MERCURY 

MAJOR CRITICAL COMPONENTS 

AZUSA 

All   transponders   have   been   delivered   to   AFMTC   by   General 
Dynaaics/Astronautic«.      The   tranaponders   are   now   GKE   items 
and   GD/A  has   no   control   of   the   various   configurations. 

Two   specimens   of   the   basic   unit,   26-10002-1,    were   fli^nt 
proof   tested.      One   unit   was   subjected   to   tempemt'ire, 
altitude,   humidity,   vibration,   acceleration,    and   shock 
tests.     The   other   unit   was   subjected   to   lif«   and   RF   tests. 
Phase-lock   and   klystron   failures   were   encountered   but   were 
corrected,   and   the   test   requirements   were  met.     The  various 
dash   number   configurations   consist   of  modifications   of   the 
crystal   filter   characteristics,   and   the   units   are   approved 
based   on  similarity   to   the   ^a-ic   unit. 
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MERCUKY 

MAJOR CRITICAL COMPONENTS 

ABORT SENSING AND IMPLEMENTATION 

None of the abort sensing and implementation system com- 
ponents require further action or approval. 

Pressure switches 87-44900-356 and 87-44900-355 supersede 
switches 87-44900-372 and 87-44900-374, respectively. 
Seacch for critical weakness testn and life tests have 
shown that the superseding parts exhibit increased reliability. 

The Abort Sensing and Control Unit 27-11111-835 supersedes 
27-11111-833 due to the use of fiber washers for motor mounting 
and changes in the null voltage suppression circuit. 

A deviation request, 1XF CAC-107A-344-102 has been approved 
for all 27-11111 units.  The unit did not meet the requirements 
of M1L-I-26600 since it exceeded the conducted and radiated 
interference limits.  These conditions did not degrade aissile 
performance, as judged by cognizant engineering. 
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MERCURY 

MAJOR   CRITICAL  CDMl'ONENTS 

A.ITOPILÜT 

None of the items in the Autopilot section require further 

approval action prior to flight.  KI'T tests on the gyro 

rate and displacement group and the remote rate group have 

been completed and the preproduction test is in progress. 

These assemblies contain gyros with spin motor rotation 

detectors.  Preproduction testing on the new displacement 

gyros is in progress.  Flight proof tests are complete and 

preproduction tests are in progress on the new rate gyro. 

The alternate vendor for 27-04204-1, 27-04205-1, 27-Ü4208-1, 
27-ü420lJ-l and 27-04211-1 have been eliminated as sources 

for these items; therefore, these items have been removed 

from this report. 
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M^HCIFRY 

MAJOR CRITICAL COMPONENTS 

SEPARATION 

None  of   the   ittu»   in  the   Separation  Systen   require   further 
approval   action prior  to   flight. 

PAfit 14-1 
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MKRCrilY 

MAIOK   CRITICAL  COMPÜN'EXTS 

ANTENNA 

This section covers IT.M U.SC, AZl'SA, MOD 11] guidance an- 
tenna assemblies, TIM RSC ring couplers and MOD III gui- 
dance   wave   guides. 

Antennas   and   ring   couplers   have   been   tested   and   or   ap- 
proved  on   the   basis   of   similarity   to   qualified   items, 

A/.USA antenna is qualified on the basis of similarit)' to 
an   antenna   which   was   flight   proof   tested. 

Standard   VSWK   measurement    tests   were   performed   on   wave- 
guide  assemblies. 
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