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I. INTRODU CTION

The primary objective of this design study was to investigate the current

NAE C Preservation and Packaging Design procedure used for Launcher and

Recovery Systems components (Figure 1~ and dete rmine the effectiveness of its

implementation. A segment of this study was to make a detailed Investigation of

NAEC Field Reports which concerned defective components detected in the field.

In conjunct ion with the basic design study, a brief search was concluded among

industry and military agencies for new packaging materials and tec)mlques which

would improve the “state of the art” capability.

The associated objecti ve of this design study was directed towards a limited

Investigation into the corrosion aspect of the catapult pneumatic system (Figures

2 and 3) and methods and materials to control and prevent component corrosion .
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U. SUMMARY

The study was separated Into two phaees of Investigation. Phase I covered
the design of Preservation and Packaging requirements for Launcher and Re-

- 
covery Systems components while Phase U was limited to the corrosion control
of the catapult pneumatic system and its components.

A. PROCEDURES AND RESULTS.
-

- 1. Preservation and Packaging of Components.

a. Surveyed current NAEC procedures (References 1, 3, 4) for
determining Preservation and Packaging of these component s and made
recommendations to improve system.

b. Initiated a limited field survey to determine effectiveness of current
NAEC Preservation and Packaging Procedures , and documented pertinent deficien-
cies.

c. Analyzed NAEC Field Reports (Appendix F) on corroded parts to
determine why deficiencies occurred; examined related NAEC drawings , reports,
etc. and documented recommendations .

d. Conducted an abbreviated literature search through correspondence
and personal contact with various military agencies and companies for Improved
materials or techniques for preservation and Packaging; documented the avail-
ability of improved materials or techniques.

2. Corrosion Control of Catapult Pneumatic System.

$ a. Completed a study of the operation and design features of t~~ catapult
pneumatic system and components (Figures 4 and 5) utilizing specified d~awIng
(Reference 8) and operation manual (NAVAIR 51-15AAA-1) and had discussion on

‘. . the system design with NAEC Engineering personnel. Obtained design parameter
data (approximate flow rates, cycle time etc.).

b. Discussed design of ship’s high pressure air system with NAVSEC
Engineering personnel and obtained drawings and manuals data (References 9, 10,
11) used to determine Its relationship with the catapult pneumatic system (Figures
6 and 7). -

c. Conducted a field survey with NAEC field personnel to
determine what their experiences were with corrosion and maintenance prob~ems
In the operation of the catapult pneumatic system.

L . J j
- - - — - - ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ - a j 



— -~~~~ —--——--—-- ---- - -

IWO. NACC - 2415(5EV • ~~
. ss, IAEC—ENS —7818

PAGE iii
SLITS II. ISIS

r 1
d. Completed a literature search on methods (coatings, equipment) of

corrosion prevention applicable to the catapult pneumatic system. Obtained
materials and technical data (Appendixes .1 K, L) related to these applications.

B. CONCLUSIONS.

1. Preservation and Packaging of Components.

a. Evaluation of NAEC Preservation and Packaging Procedures
(Chart 1). -

The current NAEC preservation and packaging procedures for
launcher and recovery systems components follow the basic MIL-Specifications
(MIL-STD-794 , MIL-P-116 etc.) established for military packaging and pre-
servatlon. The authorized NAEC Packaging Instructions (Reference 8) refer to
these specifications for the level of protection of their items of supply; and
Branch Aviation Supply Office Authorized Documents, of which Reference 4 is
typical, specify Level “A” (per MIL-STD-794) for their Items of supply. However ,
some refinements are required within the overall system to Improve control of all
items delivered to the ultimate users (catapult & arresting gear personnel) .

(1) No permanent assignment has been established In the Launcher
and Recovery Systems Design Groups for designing special packaging containers
and maintaining an up-to-dat e knowledge in preservation and packaging of their

- 
- 

components.

(2) The NAEC Industrial Department is responsible for the preserva-
tion and packaging of components delegated to their control (References 1 and 3).
In the procedure (Reference 3), they utilize methods and materials currently
specified in MIL-P-116, but do not maintain a “state of the art” improvement pro-
gram on preservation and packaging. They do not specify or mark packaged Items
as “critical” for handling.

(3) Inadequate marking of the packages does occur at the source of
manufacture. Consequently, packaged components are delivered to the user
(launcher and recovery systems personnel) with improper or incomplete markings
(numbers or nomenclature omitted, illegible, etc.).

(4) Reports are issued by field personnel indicating defective com-
ponents detected in the field (depot or ship board) . However , there i~ no Line Item
includ ed on the forms (Appendix E-1, -2) to indicate problems found in the preser-
vation and packaging of components.

(5) The investigation of defective component reports revealed that
adequate preservation and packaging was Initially specified for the Items by the -

‘

cognizant supply agency (BRASO) and the defined discrepancies (rust and cor-
rosion) resulted from subsequent improper handling. (i.e. • opening for inspection,

Uomponent Identification etc. and not repacked to the original level.) I
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(6) A materials study revealed new strippable materials (similar to

M1L-P-149) are available (Chart 11) to provide improved protection for preserving
1 parts. Evaluation and application of these new materials to launcher and recovery

systems components could possibly improve current protection.

f (7) No present program for indoctrination and training of fleet
personnel for handling and control of critical components has been established.

2. Corrosion Control of Catapult Pneumatic System.

a. Moisture Prevention in the Pneumatic System.

A brief engineering study of the catapult pneumati c system indicated
a source of corrosion in the system was due to moisture laden air supplied by the
ship’s high pressure (3000 PSI) system (Figure 7).

A survey by NAEC Field Technicians of aircraft carriers (CV 62,
CV 42; CV 63) in port at Norfolk, Va., Mayport, Fla. and San Francisco, Calif.
revealed an inconsistency in the maintenance procedures utilized In the operation
of the ship ’s high pressure air (3000 PSI) drying equipment (compressed air de-
hydrators; Reference 10) . Due to these operational variations between ships’
equlpment~an analysis could not determine whether the high pressure air dryers
Installed aboard ship were efficient enough to control the moisture content of the
high pressure compressed air,or if the lack of adequate maintenance procedures
contributed to the inefficiency of operation of the dryers in controlling the quality
of compressed air delivered to the catapult pneumatic system. Consequently, a
more detailed study of the efficiency of the ship’s high pressure air system must
be made. This will require operating a ship’s high pressure air system with all
the appropriate maintenance procedures (manual, MRC, etc. verified) In effect
and then conduct an analysis of the quality of air being delivered to the catapults’
air flask (Figure 4). If the air is then found to contain moisture It will require the
installation of a separate dryer in the catapult pneumatic system (Figure 6h

b. A materials search indicated that new protective coatings (Chart II)
are available for corrosion control applications of catapult components. An
evaluation of the application of these new coatings to launcher and recovery
systems components could possibly improve current protection.

- 

— 

- 
c. A literature search revealed the availability of current reports on

methods and materials to control corrosion .
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C. FUT1JRE ACTION.

1. preservation and Packaging of Components.

a. Evaluation of NAEC Preservation and Packaging Procedureb.

-
• - (1) The Launcher and Recovery Systems Design Groups should contain

personnel who have technical cognizance of the latest preservation and packaging
systems as applicable to their components. In this capacity these individuals
would be responsible to:

(a) Coordinate all technical data related to preservation and
packaging of their materials with Materials and Process Office, Supply De-
partment, Quality Assurance Department, etc.

(b) Review pertinent component drawings and determine which —
components require critical considerations in methods of preservation and
packaging. - -

(c) In-house review of all reports (Field , Quality Assurance etc.)
related to preservation and packaging. Maintain continuous contact with field per-
sonnel to evaluate package handling, stowage or other logistic problems developed
aboard ship.

(d) Be responsible for all special container designs.

(e) Maintain continuous contact with other Government Agencies
(I. e., packaging labs) and manufacturers of paek~ging and preservation materials
to implement the latest “state of the art” knowledge of preservation and packaging
systems, techniques, and processes.

(2) The Industrial Department should parti cipate in “state of the art”
improvement program for preservation and packaging of their components; they
also ahould mark all packaging of critical items accordingly, and In the same
manner as BRASO so that a stan dard preservation and packaging system will evolve .

(3) Marking spec MIL-STD-129 provides for optional special handling
marking (Paragraph 5.4. 28, MIL-STD-129) . NAEC procedures should provide
additional notification markings; “critical , if opened for Inspection repackage to
Level A per MIL-STD-794”. More detailed packaging inst ructions should be
supplied to manufa cturing source inspection with utilizatk~ of * modified form
similar to Chart V.
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(4) Preservation and packaging problems should be incorporated

as line items on form ; “NAEC 2104 (Rev 8/69)” as line 15 Item; “NAEC 13810/5

(Rev 3-73)” as part of line 14 item “corrosion control/packaging problems”.

(5) To lower the frequency of these defective component problems,

better Instructions should be given to update handling personnel (field and fleet)

concerning the importance of maintaining complete packaging and preservation of

the system until used. More utilization of notice marking (Item 3 above) ,hould

be effected.
- (6) Furt her in vestigation and evaluation of new materials (Chart II)

is needed for improved NAEC preservation and packaging system,
techniques and processes.

2. Corrosion Control of Catapult Pneumatic System.

a. Moisture Prevention in the Pneumatic System (Figure 3). To deter-
mine if the source of moisture accumulation in the catapult pneumatic system is

due to the inefficiency of the ship’s high pressure air dryer a test
must be performed on an approved air carrier high pressure air system. The

system should have the high pressure compressor (Reference 9) and air dryer

(Reference 10) equipment checked in accordance with the prescribed maintenance

procedures and then operated. An analysis of the high pressure air then being

delivered to the catapult air flask shoul d be made for moisture content. If the
quality of air is not dry as required tben an auxiliary air dryer (Figures 8 and 9)

should be installed in the catapult pneumatic system (Figure 3) directly to the air

flask adjacent to the retraction engine installation. Space is available aboard ship

(Figure 6) to provide for the installation of this equipment .

If the quality of high pressure air is as dry as required for the opera-

tion of the catapult pneumatic system then the maintenance procedures utilized for

the test air system should be incorporated aboard all aircraft carrier’s high pres-

sure (3000 PSI) compressed air systems.

b. Evaluate - the new materials cited in Cha rt II

for application as corrosion preventati ve coatings for catapult components

(ai r flask , accumulator , etc.).

c. The reports, ‘abstracts , indi cies, (Appendix J) documented as a

result of the literature search are a source for future 
investigation

on corrosion control by NAEC.
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V. EVALUATION OF PRESERVATION AND PACKAGING OF COMPONE NTS,

AND CORROSION CONTROL OF CATAPULT PNEUMATIC SYSTEM.

A. INTRODUCTiON.

1. Study Objecti ves.

a. Preservation and Packaging. The primary objective of thi s design
study was to investigate the effectiveness of the current design procedure utilized
at NAEC for preservation and packaging of launcher and recovery systems corn-
ponents for stowage and use in a marine environment .

• A subsequent part of this study was to investigate the preservation and
packaging methods used for specific equipment components which were the subject
of NAEC field reports (Appendix F). These components were reported as being
received in the field In a corroded condition as a result of improper preservation
and packaging. In conjunction with these studies was a limited literature search
for improved or new materials and techniques for strippable coatings similar to
MZL-P-149 to be used fo~ preservation and packaging of these components. The
field of the search included both military agencies and industry .

b. Corrosion Control. An associated objective of this design study was
to investigate improved methods and materials to prevent corrosion of catapult

-

- • 
pneumatic system and components (such as; air flask and accumulator Figures 4
and 5) related to Its operation in a varied marine environment.

2. Military Packaging Requirements. (Chart III)

The rigid requirements of Military Preservation and Packaging of material
is predicated on the need to insure delivery of critical maintenance supplies any
place in the world in a usable condition. The problems of corrosion control , of
which preservation and packaging is a segment, are much more oomplex since
world-wide envi ronments became standard modes of operations and storage.
Adequate preventive methods are available without regard to cost. However ,
since there is an important economic consideration , a constant research effort
into new materials and techniques must be maintained to reduce the cost versus
improvement relationc ’hip; this continuing research is constantly being shared by
all branches of the military a~ well as industry .

The Preservation and Packaging Procedures at NAEC utilize all the
principle packaging design specification s available as well as many of their own
special design techniques. This Is particularly the case of the catapult and,
arresting gear components whose uniqueness in shipboard and shorebased storage
constantly requires meeting the demands of environmental extremes. These con-
ditions require a continued technical surveillance by NAEC to improve processes
and materials which resist corrosion and will provide usable supplies .
L -
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S. Program Requirements.

a. Preservation and Packaging. The contract work outline specified a

design study of the NAEC Preservation and Packaging Procedures of launcher and

recovery system components for a marine environment. Of particular interest

In this phase of the study was the investigation of new or Improved materials

(similar to MIL-P-.149) and related application techniques.

b. Corrosion Control. The work outline further specified a separat e

study on the corrosion aspect of the catapult pneumatic components (Such as; air

flask, accumulator, etc.) when operated within environmental extremes (high

humidity, salt air , etc.), and the subsequent investigation of new materials

(coatings) and techniques to prevent this corrosion of components.

4. Study Approaches.

a. Talked with personnel within various NAEC Departments and obtained

data , forms , instructions, etc. used by them in conjunction with preservation and

packaging procedures .

b. - Discussed with NAEC field personnel problem areas they found

relative to the study objectives and obtained pertinent data to support these findings.

c. Reviewed design features of pneumatic system with NAEC engineers

and high pressure air system with NAVSEC engineers. Received drawing data,

reference manuals , specs, etc. from them.

d. Researched libraries, manufacturer’s indicies. technical association

report lists, Defense Documentation Center, NAEC Technical Data Center , Naval

Publications and Forms Center, etc. for information relative to packaging and COT-

rosion control.

e. Obtained data, material and costs from manufacturers of protective

coatings and pneumatic equipment. Read technical reports , engineering books,

trade journals etc.

f. Examined NAEC Field Reports on corroded parts and reference

drawings, reports, specifications , etc.

5. Anticipated Results.

It was expected that the initial phase of study would result in
Improvements in NAEC Preservation and Packaging Procedures.which would

insure the delivery of usable part s to the fleet .

L -
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The subsequent second phase of study was expected to reveal methods

(new coatings, processes, etc.) to improve the corrosion protection of the cata-
pult pneumatic system or components in a marine environment.

B. PROCEDURES.

The study procedures involved a systematic liaison with many organizations
and sources of information which had delegated responsibilities related to the
technology of preservation and packaging of military and commercial products .

Thi s cou rse of investigation involved personal surveys and discussions with
personnel at the Lakehurst Facility. NAVSEC Command personnel , NAEC
field personnel and fleet personnel. It also included direct correspondence with
other government agencies and a literature search of packaging oriented sources
for the most recent data on packaging techniques and materials. Finally a detailed
investigation was conducted on NAEC Field Reports for defective components
detected at field locations.

A companion study procedure was followed with the emphasis on the corrosion
cont rol of the catapult pneumatic system. In many instances the source of info r-
mation was germane to both topics.

1. Preservation and Packaging of Components.

a. Surveys

(1) NAEC Departments and Associate Branch. Initial liaison was
made with specific NAEC departments and associate branch personnel who are
responsible for the design procedures used in the preservation and packaging of
launcher and recovery systems components. These departments included;
Engineering, Industrial , Supply, Quality Assurance, Fleet Services, Engineering
Specifications and Standards as well as the Branch Aviation Supply Office. Prom

• this Initial survey it was determined the scope of responsibility for each NAEC
department (References 1 and 3) and BRA SO (References 3 and 4) in relation to
the preservation and packaging of components (Chart I).

(a) NAEC Engineering Department . The NAEC engineering has
• design cognizance of all aircraft Launcher (catapult) and Recovery (arresting gear)

Systems used aboard ship with the exception of those noted in Reference 2. In
conjunction with this design responsibility they supply technical data related to
preservation and packaging of components of these systems where necessary. T’~.tsinformation is delineated on drawings, in material process specifications , special
container designs or appropriate Mfl. commodity design specification for specific ,
components. In addition they supply technical support to other depart ments In
regards to specialized preservation and packaging data of these components.

L 
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(b) NAEC Industrial Department. The Industrial Department

has primary responsibility for specifying the preservation, packaging and packing
requirements for .11 procurement of parts Initiated by their department (Refer-
ences I and 3) and also has cognizance of the preservation and packaging of in-
house manufactured items (except those made for BRASO). Each project manager
is responsible for specifying (or making sure It Is specified) the preservation
and packaging data for materials under his control. The exceptions would be
equipment systems wherein an M~ R. has been prepared as part of the technical
data requirements and special data or shipping containers specified by the
Eiagineerlng Department.

- (C) NAEC Supply Department.

(1) Materials Branch specifies packing of all in-house
manufactured items.

(2) Buying and Ordering Branch of Purchase Division
reviews all Purchase Requests to assure Preservation and Packaging info rmation
is Included, but they do not vouch to the technical accuracy of the process.

(3~ Contract Administration Branch utilizes preservation - 
-

and packaging information from Purchase Division to incorpo rate it into or up
date contract requirements.

(d) NAEC Quality Assurance Department . Preservation and
Packaging Procedures utilized by contractors are checked by Quality Assurance
personnel when necessary. However , routine Inspections of methods required by
contract are made by DCAS Inspectors at the contractors plant .

The Industrial Department Inspection assures that preser-
vation is accomplished as specified on the in-house (Industrial Department)
manufacturing orders.

(e) Branch Aviation Supply Office. BRASO specifies the Pre-
servation and Packaging Procedures of all material under their cognizance; this
Is accomplished by thei r own Technical Packaging Group with special technical
inputs (drawings, MPR’s etc.) from NAEC Engineering.

BRA SO maintains History Cards (BRA SO Form 17-Rev. 3-65)
which indicate the level of Preservation and Pack aging for each component; Level
“A” (MIL-STD-794) is prescribed for preservation, packaging; packing all parts
(Reference 4). Where Level “B” packing is prescribed for Intercontinental ~torage
It Is repacked to Level “A” prior to shipping overseas from storage depot. - a

L .
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(f) Engineering Specifications and aandards Department. This

department has cognizance of writing and maint~f ning oertath milltary pecifica-
tions and is responsible for their oonforman oe of format and o~~teat. Part of
this scope of responsibility is to maintain surveillance of SectIcs~ S and 6 (packag-.
ing and shipping inst ructions) of these specifications.

b. Field Surveys.

(1) NAVSEC , Washington , D.C. The NAVSEC Headquarters
Command maintains cognizance of NAVSHIPSYSCOM material that interfaces with
NAEC catapult systems (Reference 2). NA VSEC supports a Packaging and
Container group in the Non-Metallic Materi als Section, Material. Development
and Application Office; this group is technically oriented to determine the specific
methods required for preserving and packaging thei r equipment and components in
accordance with MI! Spec procedures. They maintain contact with many supply
sources (manufacturers , vendors or other agencies) and specify the proper pre-
servation and packaging methods to be used and also evaluate new materials to
improve these methods. -

(2) NAEC, Tech. Field Office-Responsibility. The personnel of
this office , provide an operational support function related to the maintenance and
operation of the shipboard launcher and recovery equipment under NAEC cognizance
In their daily operation they draw components and equipment from the supply
system for replacement and installation of defective parts In shipboard catapults.

(a) NAEC Tech . Field Offices Surveyed. A personal visit
- - was conducted to the NAEC Field Office at Norfolk Naval Base, Portsmouth, Va.

• to discuss with cognizant personnel their immediate experiences relative to the
effectiveness of the preservation and packaging of components received from
supply. During the course of the visit a meeting was arranged with ship personnel
aboard the USS INDEPENDENCE (CV -62) to discuss with them their related ex-
periences found aboard ship. In addition phone conversations were completed with
cognizant field personnel at Mayport, Fla. • San Diego, and San Francisco,
Calif. Naval Bases relative to their experiences of a similar nature.

c. Defective Component Reports. A series of defective component
reports (Appendix F) received from field personnel were collected for detailed
investigation. These reports pertained to components which were found at various
field supply locations and were reported to be corroding due to improper protec-
tion or preservation.

d. Literature and Materials Search .
‘ a

(1) Government Agencies Contacted. A selected group of military
agencies were contacted to obtain information on the scope of their current in-
vestigation. into preservation and packaging of metallic parts (Appendix A). Tbes~~
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agencies suppo rt their own packaging laboratories which specialize in researching
new materials and techniques related to corrosion prevention of military equip-
ment .

(2) A systematic literature search was pu rsued to determine if any
new packaging materials or processes were available In the commercial field , as
well as the military, which were applicable to product preservation in the ship-
inent and storage of launcher and recovery systems components.

- The search included the many commercial resources of the
public library for trade jou rnals, technical indicies , etc. (Appendix B). For
military report data the NAEC library was utilized where the annual index
(Appendix B) of t” e defense documentation center was the principal source used.

The investigation included a study of the principle zniUtary
packaging specifications (Chart III) listed in the “Military Packaging Reference
Guide” (Appendix A) published by the joint Military Packaging Training Center ,
Aberdeen, Md.

(3) A search was initiated for new packaging materials and pro-
cesses. Manufacturers Indicies , such as; Thomas Register, Catalogs, monthly
Publications , etc. were searched for companies (Appendix G) who manufactured
protective coatings with particular emphasis on new or improved strippable
materials.

- - 
- 2. Corrosion Control of Catapult Pneumatic System.

a. Pneumatic System Investigation.

(1) Reviewed and analysed technical data (schematic diagrams,
manuals, drawings, etc.) for background information on operation of pneumatic
system.

(2) Surveys. Had technical discussions on pneumatic system design
parameters with NAEC enginiering personnel and discussed pneumatic system
operational procedures and maintenance problems with NAEC technical field
personnel. Conducted an Investigation on the operation of the high pressure air
system used aboard ship with NA VSECPHIL engineering personnel and ship
personnel aboard ship (CV 62) .

(3) Component analysis. Analysed components (air flask , accumula-
tors etc.) to determine feasibility of providing corrosion resistant coatings,
(organic and inorganic) to surfaces subject to corrosive mediums. a

b. Literature and Materials Search. Libraries were utilized as data
sources to obtain lists of trade j ournals, society publications, technical handbooks, 

..

- -- •-~~~~~~~~~~~~~~~~~~~~~~ ---- ~~~~~~ 
-•-• 

~~
—rn -

~~~~~ 
-~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —— - -



-~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ - -  -~~~~~~~ - , - ~~~~~~~~~~~ - - - - -  -~~~

I ~ D.~AEC.$4$%~l(V. ....

~~~~~~ S.. •~~~•. 
PAGE 7

r 
1

specifications , etc. related to corrosion control. Conducted a search with
pneumatic equipment manufacturers for technical data on equipment to promote

- 
and m~intatn dry air In pneumatic systems. Contacted coating (organic and
inorganic) manufacturers who specialize In coatings to prevent corrosion.

I-
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C. DISCUSSION AND RESULTS.

1. Scope of Preservation and Packaging &udy .

a. Responsibility for Procedures. The study was conducted to examine
the overall design procedure utilized at NAEC for the Preservation and Packaging
of launcher and recovery systems components. Consequently, essential to the In-
vestigation was the method used to evaluate an item from the initial packaging
design phase through its application , and subsequent delive ry to the ultimate user.
Therefore, all cognizant NAEC department s were surveyed to determine the scope
of their delegated responsibility (Paragraph B. 1. 2) and methods used to accom-
pu s h  their tasks.

The initial authority for the Preservation and Packaging determination
of launcher and recovery equipment Is the delegated responsibility of separate
Commands, depending on the material category . The NAEC Industrial and Supply
Departments are responsible for new or overhaul items and the Branch Aviation
Supply Offi ce is responsible for spare and provisioned items.

The basic Preservation and Packaging Procedu res for NAEC material
is outlined in NAEC Instructions 4030-iD (Reference 3) as issued by NAEC Com-
manding Officer dated 16 Nov. 1970 and establishes policies for preservation ,
packaging and packing of material at NAEC .

• The basic preservation and packaging procedures for the Branch
Aviation Supply Office material is outlined in separate inst ructions issued by the
Branch Aviation Supply Office , Offi cer-in-Charge which are inst ructions similar
to those indicated (Reference 4). The instructions specify that Level “A” protec-
tion per MrL-STD-794 be used for their materiel.

These sources of supply of components coordinate their efforts , where
applicable , in delivering these items for fleet use.

Fu rther implementation of these packaging design efforts requires
the cooperation of the NAEC Supply Department , Quality Assurance Department
and the Fleet Services Department. These departments have the associated re-
sponsibilities of supplying the finished packaged unit , inspecting the finished
packaged unit or reporting on the finished packaged unit from field users.

Although the NAEC Engineering Department provides technical
support to other NAEC departments when specified , for these Preservation and
packaging Procedures , no separate group is designated within the Launcher and
Recovery Design Group to be responsible for designing special packaging or’coñ-
tainers; maintaining a current knowledge in preservation and packaging technology
including ship board logistics of thei r respective components.

L -~
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The Branch Aviation Supply Office maintains a current knowledge in

the latest packaging techniques applicable to their supply items. However , they
do not receive fteld reports (Appendix E) on packaging problems directly and must
depend on receiving this Information In an indirect in~nner.

The packaging techniques utilized by the Industrial Department rely
on the current methods defined in M1L-P-116 in conjunction with time proven
materials. They do not investigate new materials for updating procedures; they
do not identif~’ parts as. critical in their marking of the packaged component.

b. Preservation and Packaging Procedures Specified. All interrelated
procedures in the preservation and packaging Of an item are important to obtain a
satisfactory package . However, the emphasis of this investigation was directed
to the level of protection and the type of preservative specified for these com-
ponents. The reason for these specific considerations was due to the problems
cited in the field reports on defective components (Appendix F) which implied in-
adequate packaging and preservation was utilized and allowed the parts to corrode.

Within the various departments are competent technical personnel who
are capable of determining the proper preservation and packaging to provide pro-
tection of the unit s in a marine envi ronment. During the course of the study it was
found that the preservation and packaging as specified for the defective component s
investigated was adequate and initially called for the level (Level “A” per
MIL-STD-794) of protection needed. In some instances Level “B” packing is de-
signated for continental shipping of an item but it is repacked to Level “A” prior
to shipping overseas from the depot .

(1) Level “A” Requisites (MIL-STD—794) . This is the degree of
protection against the most severe conditions known or anticipated to be encountered
during shipment , handling and storage. Level “A” preservation and packaging
and Level “A” packing requires protection against direct exposure to all extremes
of climatic, terrain , operational , and transportation environments. The conditions
to be considered Include , but are not limited to:

(5) Multiple rough handling during transportation and in-t ransit
storage from manufacture to ultimate user.

(b) Shock , vibration, and static loading during shipment , In-
• cluding deck shiploading and offshore or over-the-beach discharge , to ultimate

user.

• (C) Environmental exposure during transit where port and
warehouse facilities are limited or nonexi stent .

(d) Extended unimproved open storage in all climatic zones,
particularly while under static loads imposed by stacking. a

L
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(e) Special package and pack features for field and combat

operations (handling and utility) .

(f~ Special features as required by combat development agencies.

It is evident from these conditions stated, that all launcher
and recovery systems components , due to their ultimate storage environment
should be protected to Level “A”. In addition it is essential that the methods
necessary to obtain this level be determined by competent packagin g specialists
who are knowledgeable in the use of the applicable specifications (Reference 6~
and related charts (Appendix C).

(2) Preservatives. The type of preservative to be used is normally
specified in the procurement document and conforms to MIL-P-116, Chart 1 re-
quirements, unless otherwise specified.

Most of the parts examined (see Chart IV) for this study were
protected with one of these standard preservatives which normally provide
adequate corrosion protection. However, these preservatives , due to their color
(black or brown per MJL— ç-16173) do not permit visual inspection for corroded
surfaces without the removal of some or all of the preservative from the part , and
thus expose the part to the surrounding corrosive envi ronment .

An important consideration of this study was the 1.nvestigv.tion of
strippable compounds (similar to MIL-P-149) to be used for corrosion protectic ri
of components. These can be used in lieu of the petroleum based (similar to
MIL-C—16173) preservatives and permit visual inspection (Inspect for corrosion
without exposing part to surrounding hostile environment . These st rippable
coatings (MIL-C-3254 , MIL-C-6799 , etc.) are available with rust inhibitors in-
corporated in them and many can be sprayed as well as dipped.

(3) MarkIng. All unit , intermediate and shipping containers shall
be marked in accordance with MIL-STD-1 29 (as per MIL-STD-794) . This refers
to normal marking information (Part No., sock No., Contract No. etc.) but any
specialized handling information (such as, “critical item” etc.) requires that it
be specified for each individual component as required. Since a significant number
of Launcher and Recovery System components are considered critical , high value
items, a greater use of indicating the critical nature of each part should be effected
with a special marking note applied on the package (also unit and intermediate) .

c. Field Control Procedures. Equally important to the proper methods
specified for the preservation and packaging procedures is the effectiveness in the
follow up to assure the procedures are properly implemented. a

L
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r To control the implementation of the procedures requires the precis~~
coordinated flow of 4nformation and inspection by all associated activities (NAEC
Quality Assurance, NAEC Industrial Inspection and DCASR) . Any breakdown of

J this cooperative effort can result In delivering improper or inadequate preserved
and packaged parts to the ultimate user.

(1) Initially new manufactured part s are Inspected by NAEC
Industrial Department if made by them, or by DCASR Inspection If part is made
at a Contractors’ plant. Consequently, these two inspection sources are respon-
sible for determining If the preservation and packaging of the item prior to ship-
ment meets the methods specified by the original packaging specialists. If the
method is not expressly detailed , such as; type of cleaning, preservative, etc.,
to protect the item to the required ultimate level , an Inspection can not sati sfac-

• torily be accomplished. Therefore , it Is net suffici ent to indicate only “Package
to Level “A”, but rather the detailed inothods specified in MIL-P~-116 must be
listed on the manufacturing order form, specification, or contract which is to be
used by the appropriate inspector.

(2) The NAE C Quality Assurance Department initially certifies a
contractor’s manufacturing facility to assure the overall manufacturing capability.
This Is ~ccompl1shed by their field personnel who check the facility and its in-
spection section at the source of manufacture prior to contract award. An
integral part of this preaward inspection is the availability of adequate preserva-
tion and packaging skill .

• As a part of their daily operation NAEC Quality Assurance
personnel receive and review copies of reports on defective components (some
concern packaging discrepancies) found in the field and which they fully investigate.

In conjunction with thi s report surveillance the Quality Assurance
personnel utilize the following report forms .

(a) Fast Action Discrepancy Report (Appendix E). This report
system (FADR) uses two forms. C*~e, 1’4AEC 13800/4 is avai lable to field
personnel to report receipt of defective material (includes preservation and
packaging problems) to NAEC Quality Assurance Department, and the other form,
NAEC 13820/3A is the reply form used by Quality Assurance personnel to advise
sender the course of action taken to the initial Inquiry. It provides for a fast
solution to field problems on defective materials.

• (b) Request for Salvage Action (Appendix E). This report fo rm,
NAEC 4855/IDA, is use by Quality Assurance personnel to report defective
materials found in the field or at manufacturing sources and to notify cognizant
activity (NA E C) .

(C) Request for Engineering Information (Appendi x E). This
report form, NAEC 3900/7. is used by NAEC personnel (Quality Assurance) to

~ bta1n from NAEC Engineering information or advice about material . I
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(3) All non-conformance material which is found in the field
(either In supply depot or aboard ship) by NAEC Field Technicians is reported to
KAEC via Fleet Services personnel for disposition or corrective action. This is
accomplished by use of one d the following report forms:

(a) Letter Form. This report uses no formal fo rmat other
than a letter form (Appendix E). It is used to report and discuss various material
problems which occur In the field.

(b) Arresting Gear Field Technical Report (Appendix E). This
report form, NAEC 2104, is used by fi eld technicians to report discrepancies of
arresting gear equipment and components found in the field. It currently does
not contain a line for preservation and packaging problems.

(c~ Steam Catapult Field Technical Report (Appendix E). This
report form, NAEC 13810/5, is used by field technicians to report discrepancies
of catapult equipment and components found in the field. It currently does not
contain a line for preservation and packaging problems.

~4.1l of these previously cited report forms are NAEC
oriented with copies directed to various NAEC Departments for response. How-
ever , BRASO, which supplies spare parts for the Launcher and Recovery equip-
ment do not receive these reports directly, particularly on problems dealing with

• 
• preservation and packaging. Consequently they are not aware of defected parts due

to preservation and packaging that occur in the field unless advised by a secondary
source and thus may not be alerted to change their packaging procedure if neces-
sary.

d. Field Survey Disclosures. The field surveys conducted were limited
in scope to the immediate technical objecti ves of this preservation and packaging
study. Consequently , these surveys were brief , but at the same time concise
enough to obtain some pertinent data as an indication for imp rovements in NAEC
preservation and packaging procedures.

(1) NA VSEC, Washington , D.C. A meeting was concluded with the
section supervisor of the packaging and container unit who is responsible for the
preservation and packaging of NAVSEC cognizant material . During the course of
the discussion he mentioned a new strippable material which was presently being
evaluated for its effectiveness to prevent corrosion of ship’s propellers while in
storage; it had been tested In a marine environment for almost a year with com-
plete success. He also cited an improved hot dip strippable material which they
evaluated and found to be more reliable in the prevention of corrosion of metal
parts containing copper and zinc.

All the data related to these materials was obtained for NAEC
evaluation (Chart II).
L -
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For NAVSEC to implement the immediate use of such a new

material an In ter im form is issued, known as, “NA VSHTPS Notice”. This form
provides for all the Information about the material and its application and listed
In NAVSHIPS manual 0900-028-3010. This data is then Incorporated into the ap-
propriate Mu specification .

(2) M~ EC Tech . Field Offices. The limited field survey was con-
ducted to determine the effectiveness, at the users level , of the current preser-
vation and packaging procedures in effect . This survey included talking directly
with personnel in the supply depot at the Norfolk Naval Base, the cognizant field
technical representatives and the catapult and arresting gear personnel stationed
aboard the USS INDE PENDENCE (CV 62) which was being overhauled at the
Norfolk Naval Base, Portsmouth, Va.

All of the personnel contacted were experienced in handling - •

packaged launcher and recovery systems components directly from supply (eit her
depot or ship) and consequently, could make a significant judgement of the effective-
ness of the procedures In use. Indications from the discussions with these people were
that the incident of receiving corroded parts from supply was minimal (less than
5%) . However , it was a general consensus of opinion among them that incomplete
or inadequate identification and markings (incomplete part no. , part name not
readable , etc. ) on the package was a more prevalent supply problem.

Consequently the incompl etely marked package unit is opened for
• 

• inspection and identification purposes then , if not used, reclosed, but not nec-
essarily conforming to the proper packaged procedure specified , and returned to
storage. Similar experiences were reiterated by the field technical repre-
sentatives stationed at Mayport , Fla. , San Diego and San Francisco, Calif. , Naval
Bases.

Another problem cited was the bulk of some wood crate packing
of components which prevented acceptable stowage aboard ship due to insufficient
clearance in the designated storage area. Consequently, in order to store the unit
the wood crating was removed; if the inner packaging was not designed for this
type of handling It became damaged and torn with the subsequent loss of effective
protection against ship board corrosive environments.

e. Analysis of Field Reports for Defective Components (Appendix F).
A detailed analysis was made of the following components which were reported as
being corroded due to inadequate preservation and packaging. These items were
the subject of various field reports and lack specific data in many instances to
make conclusive analysis.

The items were checked with their NAEC detailed drawing, MPR, a~d
BRASO Hi story Card (Appendix F) to determine if the initial packaging specified
was adequate. Notations were made for each item Investigated (Chart IV) .  
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(1) Detailed Analysis. Item 1 - Barricade (P/N 614148-1 NAEC

Field Report (Appendix P-i) revealed corrosion of metal rings and mildew of
nylon webbing when orate was opened aboard ship. Barricade was originally

f packaged as prescribed by BRASO history card (BRASO Form 17) instructions
for a Met hod IA type MIL-P-116 Packaging. Investigation indicated the corrosion
was due to occluded moisture In the nylon and was entrapped in the original

• packaging. Action Taken - Future shipments of Barricade s will be packaged in
accordance with NAEC, MPR 1290 which specifies a MIL-P-116 Method II Type
packaging with an active desiccant to absorb any occluded moisture.

Item 2 - Tension Bare/Release Element (MIL-T-23426A) NAEC
Field report revealed units badly corroded when container direct from supply was
opened aboard ship (Appendix F-2). These bars were apparently repackaged in
response to a request for a large quantity (200) without following the packaging
procedure specified by the existing ASO instruction No. 12152. (See Appendix
F-2.) These Instructions are Incorporated Into the commodity specification
MIL-T-23426 as Amendment 1 (see Appendix F-2) . This commodity specification
lists the bars by part number and specifies how they should be preserved and
packaged (Section 5) for transportation and storage. Included in this specification
are:

MODEL A/C

I RM-1720-866-7019 (P/N 413745) Tension Bars ! F—8Release Element s

IRM —1720-073—124 3 (P/N 506996~ 
Tension Bars/ A—SRelease Elements

ZRM— 1720-572-7532 (P/N 502822) 

~:: ~~~~~nts N. S.

IRM -1720-869-5453 (P/N 128 CVM-10 500) 
~~~

‘
e
’
a~ ~~:~~nts C-2, E-2.A-6

- 

• IRM—1720-919-2140 (P/ N 508713) Tension Bars! A SRelease Elements

These above units were Included as items for investigation ,
however , the commodity specification (MIL -T-23426) covers the preservation and
packagin g procedures of all tension bars /release elements used with launch aircraft ~

Action Taken - Since these Items are categori zed as critical -

(Appendix P.2) for functional applicati on it I. mandato ry that they be preserved
and packaged at Level “A” only. Consequen tly, to insure this Level “A” is’at all
times adhered to throughout the packa ging and/or repackag ing procedure An~end—
ment 2, MIL-T-23436 (Appendix F-2) was written . This Information is to be in-

L
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rcorporated into Section 5 of MIL-T-23436 , by personnel , code 91124 
, Aircraft

Section , Aircraft Weapons and Ship Di vision , NAEC , who are currently revising
thi s specification .

Item 3 - Lever (P/N 501549-7~ NA EC, Request for Salvage
Action (Form 4ND and NAEC 4855/b A) (Appendix F-3) indicated part had “severe
rust on all surfaces”; no inform ation on whether part was packaged and opened or
other conditions in which it was stored.

Action Taken - No plating or protective finish indicated on NAEC
501549-1 Dwg . initial preservation (MIL-~C-16173 GR 2) and packaging specified
for the part was checked on BRASO History Card (Appendix F-3) and found it
called for Level “A” packaging in accordance with MIL-P-116 Method I-A14 which
is a carton , heat sealed vapor barrier (MIL-B-131), then an additional carton.
This procedure provides for long term storage in a marine environment until
package is opened.

Item 4 - Union Nut (P/N 414240-1) NAEC Request for Salvage
Action (Appendix F-4) states parts have “first stage of rust” due to no preserva-
tive, no information on condition of packaging or its stored state.

Action Taken - Investigated part drawing 414240-1 which does
not call for any plating or protective finish. Initial responsibility for preservation

• and packaging of item is Defense Industrial Supply Center which has cognizance of
this type of hardware items. NAEC should plate part.

Item 5 - Inner Race (P/N C87780-47~ NAEC Request for Salvage
Action (Appendix F-5) indicates “first stage of rust all surfaces ” due to inadequat e
preservation; rio Information on type or condition of packaging as stored.

Action Taken - Investigated part drawing C87780-47 which refers
to MPR 1262 (Reference 8) for initial preservation procedure . Further check of
History Card (Appendix F-5) calls for Level “A” preservation and packaging as per
MPR 1262 (Reference 8) as well as nailed wood box. Packaging is adequat e for
long term storage until opened.

Item 6 - Sheave Sub-Ass ’y (P/N 509185-3) . NAEC Request for
Salvage Action (Appendix F-6) states that there is “severe rust throughout the
entire surface” of the part and it is badly damaged from handling since It was
stored in an unpackaged condition.

Action Taken - Pa rt drawing 509185-3 was checked but did not
Indicate any preservation data. Further investigation of BRASO History Card
(Appendix F-6) indicated part was initially to be preserved and packaged to Level
“A” in accordance with MPR 1262 (Reference 8) and then packed in nailed wood
box. This packaging procedure should provide for long term storage protection.
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Item 7 - Spacers (P/N 53-40112-2) . NAEC Request for Salvage
Action (Appendix 7—7) indicates that “all pieces are In first stage of rust”. No
Information on type of packaging a. stored .

Action Taken - Checked part drawing 53-40112-2; no protective
plating or coating indicated. Investigated BRA SO History Card for part (Appendix
F-7) which called for Level “A” preservation and packaging per MIL-P-116
Method IA-8 which call for preservation (M1L-C—16173 OR 2) and packaged in a
beat sealed water vapor barrier bag. This packaging procedure should provide
for long term marine storage.

Item 8 - Cable (P/N 29-40707-775) . NAEC Request for Salvage
Action (Appendix F-B) states that items were “in first stage of rust” and that no
preservation of the material was apparent. No othe r packaging Information
available.

Action Taken - Investigated part drawing 29-40707 and found no
notations for preservation or protective coating of part . Checked BRA SO History
Cards (Appendix 7-8) which initially called for Level “A” packaging with preser-
vative (MIL-C-16173 GR 1) on cable as well as fittings and wrapped with barrier
material. This packaging is inadequate for long term marine storage . A new
packaging technique (Appendix D-2) is now avai lable which will provide longer storage
capability and will be specified on all future packaging of this item.

Item 9 - Sleeve (P/N 408402-1). NAE C Request for Salvage
Action (Appendix 7-9) indicates item has “second degree rust on all surfaces not
plated” but no information on type packaging other than “absence of preservation”.

Action Taken - Investigation of part drawing 408402 indicated no
notes specifying plating or preservation . Review of BRASO History Cards initially
specify preservation (MIL-C-16173 OR 2) and wrap in waterproof barrier paper
per MIL-B-121A then packed In fiber board container per Fed PPP-B-636 Type [I
Class 2 and over packed in a nailed box. Recommend that due to high value and
critical nature of item It be preserved (MIL-C-16173 OR 2) and packaged in vapor
proof heat sealable bag per 1~flL-B-131 and then put in carton per latest Fed
PPP-B-636 Type SF Class-Weather Resistant , then over pack in nailed wood box.

Item 10 - Cable (P/N A92791-27—1750; -13-600) . NAEC Request
for Salvage Action (Appendix F-10) states that units are “in first stage of rusting”
due to lack of preservation materials.

Action Taken - Check part number drawing A92791 which calls
for uncoated material. Review of BRASO History Cards show initial requir~ment
for preservation per MIL-C—16173 OR 1 then over wrap with barrier material per
MIL-B-121 and then wood sheath. This is similar procedure as Item 8 and will be
packaged In the future by new technique (Appendix 7-10) which will provide Long

~~~rm storage capability. I
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~~~ I,...r Item 11 - Track Section (P/N 408084-2; -3) . NAEC Request for

f Salvage Action (Appendix F-li) states that protective coating is “peeling off and
pieces are rusting”. No Information on packaging of parts as stored.

Action Taken - Checked part drawing 408084 and found no notes
for protective finish. Review BRASO History Cards which initially specified pre-
servation (MIL-C-16173 OR 2) and Method IA-15 per MIL-P-116 for packaging.
This method requires a carton and heat sealed vapor proof bag to provide cor-
rosion protection . These part s to be superceded by parts 512513 on future pro-
curements and will have Level “A” packaging specified for their protection .

Item 12 - Socket Eye End (400790-1) . NAEC Request for Salvage
Action (Appendix 7-12) Indicates that item had “heavy rust” on some surfaces. No
information on the type of packaging as stored.

Action Taken - Checked part drawing 400790 and notes call for
cadmium plating. Review of BRASO History Cards initially specified preserva-
tion (MIL-C-16173 GR 2) and grease proof wrap per MIL-.B-121 then crated. Re-
commend due to high value and critical nature of part that heat sealed vapor proof
bag per MIL-B-131 replace barrier wrap MIL-B-121.

Item 13 - Inner Spacer (P/N 71—40212-2) . NAEC Request for
Salvage Action (Appendix F-13) states that items are in “first stage of rusting”
due to improper packaging and preservative.

Action Taken - Checked part drawing 71-40212 and found no
notation indicating any preservation or protective coating. Review of BRASO
History Cards (Appendix F-13) indi cated items are to be preserved (MIL-C-16173
OR 2) and packaged to Level “A” protection in accordance with MIL-P-116 Method
IA-B which requires a heat sealed vapor-proof bag and then packed in nailed wood
box. This packaging should provide long term marine storage.

• Item 14 — Clevis Pin (P/N 317434-1). NAEC Request for Salvage
Action (Appendix 7-14) states that items are not preserved and are “rusty over

• entire part”.

Action Taken - Check part drawing 317434 and found no notation
calling for preservation or protective coating. Review of BRA SO History Card
(Appendix F-14) calls for packaging item per MIL-.P-116 Method IC-2 which re-
quires part to be preserved (MIL-C-16173 OR 2) and wrapped in waterproof barrier
material then packed in weather resistant carton. Recommend procedure to use

• heat sealed vaporproof bag in future. Part no longer in BRASO inventory, and
is responsibility of Defense Industrial Supply Center. NAEC should plate part. - ‘

L 
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Item 15 - Piston Rod (P/N 504130) . The only Information on

this item was a Photo (Appendix 7-15) taken aboard the IJSS CORAL SEA (Feb. 66)
showing the extent of the rust pitting on the surface of the shaft. This apparently
was evident when the exterior crating was opened and the barrier material re-
moved. No other information was available.

Action Taken - Checked part drawing 504130 and found no nota-
tions for preservation or protective coating. Review BR.ASO History Cards
(Appendix 7—15) Indicates that preservation (MIL-C-16173 GR 2) and packaging
was to be-Level “A” protection in accordance with MIL-P-116 Method IA. No
specified áubmethod Is indicated. Future Action — Since item is a critical
high value part more complete instructions for packaging should be given with the

• consideration of more positive protection of the surface from marine moisture
vapor corrosion . It should detail the type of barrier material (such as MIL-B-131
vapor proof) and possibly a strippabie (hot or cold) compound should be applied
over the bare metal prior to barrier material. Then Inspection (visual) could be
made of the part after unwrapping the barrier material without exposing it to

- 

- moisture laden environment.

- Item 16 - Cap Assembly (P/ N 504047-1). NAE C Request for
Salvage Action ~Append 1x 7-16) indicates parts have “rusted areas” and certain
areas are painted . PHOTO (Appendix F-16) shows exposed surfaces extremely
rusted. No information on preservation and packaging.

Action Taken - Checked part drawing 504047-1 and found no
notations for preservation or protective coating. Review of BRASO History Card

• (Appendix 7—16) calls for application of preservative (MIL—C— 16173 OR 2) and
wrapping with barrier material per MIL-B-121 then crated En nailed wood box.

Future Action — Item Is a high value critical part , therefore,
consideration should be given to preserve then place desatcant in cavity to absorb
any occluded moisture, then wrap or bag item with vapor proof barrier material
per MU.-B-l3i then crate in nailed wood box with skids. Notation on marking

- • should specify that if part is opened for inspection it should be represerved and
repackaged to Level “A” protection In accordance with original packaging method.

• Item 17 - trap Assembly (P/N 50482-1; -3) . No Field or Salvage
Reports are available for this item (Appendix F-17), consequently, any packaging
deficiencies which may have occurred in the field are unknown at this time.

Action Taken - Checked drawing of part 504821 and found no
notations for preservation or protective coatings. Review of BRASO History Card
(Appendix F-i?) calls for Leve l “A” protect ion in accordance with MPR 1282
(Reference 8). This procedure calls for preserve (MIL—G-23827) barrier material
wrap (MU.~-B-121) then placed in heat sealed vapor proof bag (MIL-B-131)’ with
dessicant (MIL-D-3464) and entire unit placed in a nailed wood box. This method

Li~ould protect item for long term marine storage. I
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r Future Action - Since this is a high value, critical part con-
sideration should be given towards packaging it In the new method used for cable
assemblies (Appendix F-17) and eliminate the hazard of puncturing the barrier
materials during the packaging and handling procedures.

Item 18 - Valve (P/N 509979- 1). No Field or Salvage Report s
are available for this item (Appendix F-18), consequently, any packaging defici-
encies which may have occurred in the field are unknown at this time.

Action Taken - Checked drawing of part 509979 and found no
notations for preservation or protective coatings. Review of BRASO History Card
(Appendix F-18) calls for preservation and packaging to Level “A” protection per
MIL-STD-794.

Future Action - Since this is a vendor purchased part and no
specific method of MIL-P-116 is mentioned it Will requi re the vendor to package
at their interpretation of Level “A” requirements unless more detail is specified in
vendor’s contract. Consequently, the packaging effectiveness is dependent upon
the vendor’s expertise on packaging. Therefore, consideration should be given
to having the BRASO packaging specialist specify the method of packaging per
MIL-P-116.

Item 19 - Piston Assembly (P/N 613101-7). No Field or Salvage
Reports are available for this Item (A ppendix F-19), consequently, any packaging
deficiencies which may have occurred In the field are unknown at this time.

Action Taken - Checked drawing of part 613103 and found no
notations for preservation or protective coating. Review of BRASO History Card
(Appendix F-19) calls for part to be preserved (MIL-C-16173 GR 2) per MIL-P-116
procedure and then wrapped with barrier material per MIL-B-121 and packed in
nailed wood sheathed crate per MIL-C-104.

Future Action -
• Consideration should be given to using vapor

proof barrier material per MIL—B—13 1 In lieu of water proof barrier material per
MIL-B-121 .

Item 20 - Piston Assembly (P/N 613102-13) . No Field or Salvage
Report s are available for this item (Appendix F-19) , consequently, any packaging
deficiencies which may have occurred In the field are unknown at this time.

Action Taken - Checked drawing of part 613102-13 and found no
notations for preservation or protective coating. Review of BRASO History Card
(Appendix F-20) calls for part to be preserved (MIL-C-16173 GR 2) and packaged to
Level “A ” protection and wrap with barrier material (MIL-B- 12 1) per MIL-P-116
and then packed in nailed wood sheath crate per MIL-C-104.

L
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Future Action - Consideration should be given to using vapor

proof barrier material per MIL-B-131 In lieu of water proof barrier material per
MIL-B-121.

Item 21 - Sealing Strips (P/N 613380-2; -3). No Field or Salvage
Reports are available for this item (Appendix 7-21) , consequently, any packaging

— deficiencies which may have occurred In the field are unknown at this time.

-
. 

- 
. Action Taken - Checked drawing for part 613380 which specifies

method to presc:ve (Type P-2, M1L-P-116) and package item In corporated in the
drawing notes. It calls for preservation per MIL-P-116 and method of wrapping

• with vapor proof barrier material per MTL-B-131 and over wrap with cotton duck
per CCC-C-428 . The procedure includes special method to physically protect
item. Review of BRASO History Card (Appendix F-21) indicates to refer to

• drawing 613380 for preservation and packaging Instructions.

f. Literature and Materials Search - Scope. The following is the scope
of the literature and materials search which was conducted during the preservation
and packaging study.

(1) Commercial . public library sources were researched to obtain
the names of all t rade journals which specialized in commercial packaging, 

-

•

materials and equipment . These trade journals (Appendix B) were contacted and
copies of their current indices were solicited . Some responded to the request
(Appendix B), but a brief ex?mlnation of these indices received did not reveal any
applicable techniques for immediate military use (Appendix D).

Another source of data was the Engineering Index (1970) Vol. 69
(Appendix B) which lists reports on new packaging materials and techniques from
world wide sources. Many of these reports covered pertinent subject s, but pro-
ject priorities precluded obtaining oopies for this study .

(2) MIlitary. The N .AEC library was utilized in researching sources
for military packaging reports . The principle source available was the Technical
Abstract Bulletins, Annual Index for 1970 issued by Defense Documentation Center.
A few reports were requested (Appendix B) from this source, but they did not
reveal any applicable data . Requests were sent for a bibliography on packaging,
but no reply was received in time to be included in this report.

(3) Military specifications (Chart III) . The basic military specifi-
cations utilized as information reference sources were the following:

(a) MIL-STD-794, Procedure. for Packaging -and Packing of
Part s and Equipment . This standard provides the overall packaging requirements
end task, required to accomplish the packaging of parts and equipment based on

L .
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rtheir material composition, criticalness of surface finiBh compatibility with
preservative and on such physical fa ctors as; size, weight, fragility, and envi-

f 
ronmental severity of shipment , handling and storage (Appendix C).

This standard is to be used in developing preservation,
packaging and packing requirements of part s and equipment. It is also used to
assist in developing Section 5 of MIL Commodity Specifications (unit design) as
well as preparing packaging requirements cited in contracts. Reference Ma
specifi cations are listed to supplement the design requirements - In lieu of a
specifi c- .MrL Commodity Specification or process specification , Section 4 and 5
of thi s standard shall gove rn .

(b) MIL-P-116 Methods of Preservation . This specificatio n
is the basic Ma-Specification covering the requirements for cleaning, preserva-
tion and packaging of items, equipment and materials for protection against cor-
rosion , physical damage and other forms of deterioration during handling, ship-
ment and storage.

It also provides test procedures used to verify the require-
ments and cites all related reference specifications (Appendix C).

(c) MIL-STD-726, Packaging Requi rement Code. This standard
establishes and defines a syBtem for “coding” essential preservation and packaging
data embracing the requirements established in MIL-STD-194, MIL-P-.116 and
related specifications .

- • In utilizing this code lengthy identifying and descriptive data
is reduced to a convenient form for electronic data processing methods for use in
procurement or logisti c purposes.

(d) MIL-Commodity Specifications (Reference 6). Specialized
equipment and components require a separate design specification which establishes
the specified design parameters. The format of this type of MU specification
provides for special preservation and packaging data to be Included in Sections 5
and 6 of the specification. -

With the use of these basic MU specifications and related
references the package designer or specialist is able to specify adequate preser-
vation and packaging of normal military components. These documents provide
three (3) levels of environmental protection , 27 basic methods of preservation
(plus many specialized submethods) and a myriad of techniques for cushioning and
containerization of parts. Consequently it requires the expertise of e technically
qualified specialist to Interpret and specify the proper methods, and work in con-’
junction with the design engineer for any specialized technical requirements .

L 
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r (4) Government Agencies’ Responses (Appendix A). The following
responses were received from the various Government agencies contacted
through correspondence.

• (a) Directorate of Packag ing
AFLC (DSP)
Wright-Patterson AFB
Dayton, Ohio 45433

Response from this agency indicated the Materials Division
of the Air Force Packaging Evaluation Agency are currently investigating various
water vapor barriers for corrosion protection and are deeply involved in poly-
urethane foam-in place packaging techniques (Appendix A).

(b) US Army Natick Laboratories
Natick, Mass. 01760

Their Packaging Division Is currently evaluating some
urethane foam-In-place packaging materials and have done some other research
with plastic films (Appendix A). They recently sponsored a joint symposium on
military packaging for military agencies only.

(C) Department of the Army
• W~ Tobyhanna Army Depot

Tobyhanna , Pa. 18466

The AMC Packaging, &orage and Containerization Center
investigates new preservation and packaging materials (Appendix A).

(d) Department of the Army
• Joint Military Packaging Tr &~~~g Center

- Aberdeen Proving Ground, Maryland

Correspondance with this agency did not receive a reply other
than copies of booklet 100, Reference Guide to Military Packaging (Appendix A).
This agency operates a military packaging school to train packaging specialists. -

•

(5) New Material Sources. The search was confined to companies
who manufacture strippable protective coatings or preservatives. A number of
speciality manufacturers who make these type coatings were contacted by phone or
letter (Appendix 0). Responses were received In the form of product data sheets
(Appendix K) and physical samples of the material. These samples were forwarded
to NAEC for their evaluation on future applications (Chart II). .
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r• 2. Scope of Corrosion Control of Catapult Pneumatic System &udy .

a. Pneumatic System Analyses for Corrosion Protection . An analysis
of the pneumatic system Indicated that it operates as a closed system after the air
flasks are fully pressurized (Figure 3). Consequently, if any moisture laden air
is int roduced into the system it will remain entrapped until system is purged with
dry air . If this moisture is retained In the system corrosion will develop In the
various components not protected by corrosion resistant coated surfaces (plating,
sprayed metal or organic coatings) .

A design study of the NAEC drawings (Reference 12) for the major
components (air flask , accumulators, cylinders, etc.) revealed that none of these
unit s were provided with corrosion resistant surfaces (not plated, coated , etc.)
and consequently would rust if allowed to remain in a motsture laden environment.

The study further disclosed t hat to prevent corrosion of these corn-
ponents in a moisture laden environment required incorporation of methods either
to prevent moisture from initially becoming entrapped in the pneumatic system or
to provide a corrosion resistant coating (plating, organic coating, etc.) on the ex-
posed surfaces of the components. The feasibility of each approach was investi-
gated during the course of this study.

b. Moisture Accumulated within Air System During Operation. The
pneumatic system for the catapult is located principally on the ship’s 03 deck in
the catapult machinery room (Figure 6) which is exposed to a marine atmosphere.
The compressed aIr (3000 PSI) supplied to the system is received from the ship’s
high pressure air supply at this juncture (Figure 3). However , this high pressure
air system is supplied from the ship’s compressor (Reference 9) located on the
bold deck (Figure 7). Consequently, the air as received at the catapult air flask
is delivered , via 3/8 pipe, hundreds of feet from the Initial source at the corn-
pressed air dehydrator (Reference 10) adj acent to the Tvi~1n compressor source
(Figure 7). This e~~ended travel of the high pressure compressed air flow between
initial supply and final use is subjected to many factors (many intermediate tap-off
Lines, jo int leakage, temperature variations, etc.) which effects the efficiency of
the system. Consequently, it will allow moisture and forei gn particles to ac-
cumulate in the system if not properly maintained .

c. Survey of Operation of Catapult and H.l~ Air System.

(1) Discussions with NAVSECPHUJA engineering personnel confirmed
the piping layout of the ships’aR air system and they further supplied the technical
data (drawings , equipment manuals, etc.) necessary to evaluate the operational
HP air flow of the system. Further discussions with NAEC engineering support
the operational procedures (flow rates , time fun ction, etc.) of the catapult ‘

pneumatic system In conjunction with thi s l~~ air system.
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(2) NAEC Tech . Field Office, Portsmouth. Va. An inqui ry was

conducted with the field technicians relative to the operational problems they
4 - encounter with the pneumatic system in rega rd tO entrapped moisture. During

the course of their daily work with maintenance and overhaul cc the catapult equip-
ment they indicated that moisture laden sir in the pneumatic system was a prey-
slant problem. This was due in part to the high pressure air supply from the
ship’s air compressor which delivered wet air they observed.

The NAE C field technicians suggested talking with the ship’s
personnel who controlled the ship’s HP air compressor operations.S ubsequent
discussions with Division A personnel Indi cated that the air compressor was
operated in conjunction with a compressed air dehydrator installed adjacent to it
aboard ship (References 7 and 8). However on this particular ship investigated
(CV 62) , the dehydrator was not operating effici ently and allowed mositure laden
high pressure air to be delivered to the catapult supply source; no official docu-
mentation (manuals, MRC cards , etc.) was utilized for maintenance purposes,
but an experience procedural policy was followed. Phone surveys were concluded
with other t~ c technical representatives at field locations at Mayport , Fla.,
San Diego and San Francisco, Calif. on their expe riences with moisture accumula-
tion in the compressed air system. They further reiterated that the quality of the
air supplied from the ship’s H~ air system was generally moisture laden as re-
ceived at the catapult pneumatic system source. • 

-

A more detailed Investigation was requested of the NAE C Field
Technicians (Mayport , Fla. and San Francisco, Calif. ) to establish what main-

- 
• tenance procedures and documentation for the high pressure air system was

utilized by the ship’s personnel on the aircraft carriers currently in dock at their
locations.

The ~~c field technician stationed at Mayport , Fla. contacted —
the Division A personnel aboard the CV 42 carrier to determine the in~1ntenance
procedures they used for the ship’s high pressure air compressors and air dryers
(debydr ators) . He found the following condition s wer e currently In effect on this
particular ship. The high pressure air dryers (dehydrators) used in conjunction
with the ship’s high pressure air (3000 PSI) compressors were inope rative and
there was no formal maintenance procedure and documentation (manual , MRC
cards etc.) available for the dryers . Consequently without the use of the dryers
in the high pressure air system there was no way of preventing moisture fro m
developing in the system prior to its connection at the supply source for the cata-
pult pneumatic system (Figure 3).

The NAEC field technician stationed at San Francisco. Calif.
contacted the Division A personnel aboard the CV 63 carrier which was cu~rently
in port there. He Inquired as to what maintenance procedures were
followed for their ship’s high pressure (3000 PSI) air compressor and dryer
(dehydrator) and found the following conditions currently In effect.
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r The ship has a new, recently installed high pressure air dryer
(dehydrator) , but currently there are no PMS procedures available for this newly
installed equipment. These PMS procedures have been requested, but have not
been received to date. There is an Instruction manual available for this dryer
equipment which appears to be adequate for operational use. However, no in-
vestigation was made as to bow efficient the dryer operation was in preventing
moisture from developing in the system where it supplied high pressure air to
the catapult pneumatic system.

-
- Since these shipboard investigations revealed inconsistancies

in the maintenance procedures of the various carriers no fi rm analysis can be
made as to the efficiency of the ship’s high pressure air systems in supplying dry
moisture free air to the catapult pneumatic system. Therefore , It will require a
detailed test be completed of a ship’s high pressure air system which has been
properly maintained and deemed to be operating at its best efficiency. The test
would involve operating the ship’s high pressure air system (compressor , dryer
etc.) at Its normal output (GFM at 3000 PSI) and then analyze the quality of air
being delivered to the air flask of the catapult pneumatic system.

If after completing this test it is determined that the high
pressure air as delivered to the air flask still contains moisture then it will re-
quire auxiliary drying equipment to be installed at the air flask juncture to
guarantee dry air for operating the catapult pneumatic system.

d. Feasibility of Installing Auxiliary Dryer Equipment for Corrosion
- 

- Control.

(1) Moisture Prevention Methods. To control corrosion within the
catapult pneumatic system requires the prevention or removal of any moisture
within the system. The primary objective would be to pre vent moisture from
devel9ping in the system and thus maintain a completely dry air. A secondary
objective would be to utilize a method of periodically removing moisture automat-
ically as it accumulates within the system. The use of an auxiliary dryer designed
to remove moisture In the compressed air as supplied to the pneumatic system
would satisfy the main objecti ve, while the use of automatic moisture traps in con-
junction with the catapult pneumatic system components would resolve the secondary
objective.

(2) Dry Air Equipment Analysis. Dry air is a relative term and all
atmospheric air contains some moisture in the form of water vapor depending upon
the relative humidity of the air. Moisture in the form of vapor does no harm in
compressed air systems, but when the vapor condenses then the resulting moisture
causes corrosion of pipes and equipment; it also washes lubricant from operating ‘,
equipment resulting in wear and damage and loss of efficiency in the operation of
pneumatic components. Research shows that the compressor interooolers will

L
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1
remove on the average of 68% of moisture In the air and the proportion of the
remainder whIch will condense In the piping system depends how far the piping
eatends,wbich In most distribution systems is considerable. There are basically
three types of compressed air dryers available and they are usually Installed In
the distribution lines (piping) near the operating equipment. To provide for
minimum maintenance automatic moisture traps are recommended for use with
air dryers . The most important criterion In choosing an air dryer is the dew
point which varies with pressure and temperature.

- 
-
. 

- A search was made, using manufacturers indices (Thomas
Reg’y, Trade Journals, etc.), for companies who manufactured high pressure
pneumatic equipment and letters were written to these companies (Appendix L)
for design data on their products. Many of these manufacturers respond with
data (Appendix L) on their dryer equipment and It was analysed for its applic-
ability to high pressure (3000 PSI) air systems. Two diffe rent types of dryers
were considered either of which will operate on a minimum n~1ntenance
schedule and meet the preliminary design parameters of the system. Coiisulta-
tions were had with manufacturers representatives to discuss the feasIbility of
using their equipment and the recommended models which would be most efficent
for the parameters specified .

(5) The first type of dryer chosen uses a refrigerant system to
condense the moisture from the compressed air. This type dryer operates effi-
ciently above 350 F ambient temperatures. it is relatively maintenance free and
does not require any replacement materials (deasicants, filters , etc.).

(b) The second type dryer chosen uses a desalcant to remove
moisture from the compressed air. It is a two chamber configuration which per-
mits the air to dry thru one chamber while previous used dessicant in other
chamber Is being dried. This type dryer will produce atmospheric dew points as
low as -100’ F. Dessicant replacement is minimal (1-2 year cycle) depending on
location and usage. -

(c) Automatic drain or moisture traps (filters) . Entrapped
moisture in a air system Is removed thru a drain or moisture trap (filter) . This
can be a simple drain cock or a self operating automatic trap . The simple drain
cock requires a high degree of maintenance and can allow water to accumulate ap-
precia1~Iy unless regular draining procedures are followed . However, an auto-
matic drain will provide for the automatic removal of the moisture from the system
as It condenses and will prevent further internal corrosion of components. This
type of equipment should be used to protect major components of the pneumatic
system.

(3) Equipment Installation. A feasibility study was made frqrn ship’s
drawings (Reference 11) of the location plan for the catapult equipment in machinery
room on deck 03 level to determine space available to Instal l individual auxiliary
L
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‘air dryer (Figure 6). The Cv -63 aircraft carrier was used to establish the

parameters of space and height available In a typical catapult machinery room.
The CV —63 ship’s drawings (Reference 11) were studied and the proposed air
dryer was drawn in place in a typical plan view (Figure 6). In this proposed
location the air dryer will provide auxiliary protection for each catapult pneumatic
system. The catapult personnel will be responsible to maintain and service this
equipment and thu s assure a dry high pressure air source for their immediate
operational use.

~e. New Materials and Techniques for Corrosion Protection . A survey
was conducted to find new protective coating materials or techniques which were
applicable for corrosion protection of catapult pneumatic system components.

(1) Design Considerations for Coating Applications. In the design
of equipment that are exposed to moisture it is good practice to eliminate pockets
and crevices and provide adequate drainage. Surfaces in direct contact with
moisture should be protected with inorganic coatings or finishes (phosphating,
plating, etc.) where wear due to moving bearing loads are applied; in quiescent
areas of moisture exposure the use of coatings (organic or inorganic) are recom-
mended to protect against corrosion.

An analysis of the catapult pneumatic system components
drawings (Reference 12) indicate that protective coatings or treatments can provide
Improved corrosion protection to these parts if properly applied to specific
surfaces.

t Organic or inorganic types of protective coatings or preservatives
are applicable to internal surfaces of air flasks , quiescent internal surfaces of
cylinder stroke end and caps.

Inorganic types of protective coatings or finishes are applicable
to internal surfaces subjected to moving bearing loads of accumulators (retraction
engine, bridle tensioner) , stroke buffers (advance and ret ract), and cylinders
(retraction engine, cable equalizer) . Prior to use these coating and finish applica-
tions would initially require specific evaluation of each unit to determine the para-
meters of the bearing loads as applied to thei r surfaces.

f. Corrosion Protective Materials A vailable. The survey revealed the
following materials (organic and Inorganic) are currently available.

(1) Organ~c protective Materials. The following protective materials
are available for NAEC t~valuation.
. . .

L 
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(a) WD-40 (Rust bIhtbttor)

— Mfg’r: WD-40 Company

J san ixego, cull . 92110

Evaluate as internal coating in air flask to protect surface from corrosion.

- . (b) QUELAQTJA (Rust Inhibitor)
QUELRUST (Rust InhIbitor)

L 
-

Mfg’r: QUELCOR. Inc.
P.O. Box 33
Media, Pa. 19063

Evaluate as Internal coating in air flask to protect surface from corrosion.

(C) CAR.BOLINE 19OHB (Coating)

Mfg’r: Carbolifle Company
- 328 Hanley Industrial Center

St. Louts, Missouri 63144

Evaluate as coating to protect components In non-fretting internal areas. A

sample of this material was supplied to NAEC.

(d) 201 DEVRAN (Primer Coating)

Mfg’r: Devoe lz Reynolds Co.
414 WIlson Ave.
Newark, N.J. 07105

Evaluate as coating to protect components in non-fretting Internal areas. Sample

material supplied to NAEC. 
- 

-

(e) PC-8151 (E~ er1or Coating) -

PC-8152 (Primer Coating)

Mfg’r: U. s• polymeric Co.
700 E. Dyer Rd.
Santa Anna, calif. 92707

Evaluate as coating to protect components in non-fretting internal areas.

L -
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(2) Inorganic Protective CoatIngs and FInishes. The following

Inorganic coatings and finishes are available for furthe r evaluation by NAEC.

(a) CARBO ZINC 11 (Coating)

Mfg’r: Carboline Company
328 Hanley Industrial Center
St. Louis, Missouri 63144

Evaluate as internal coating In air flask to protect surface from corrosion. A
sample of this material was supplied to NAEC .

(b) CATHA-COAT 302 (Coating)

Mfg’r~ 
- Devoe.& Reynolds Co.

43.4 Wilson Ave.
. 

Newark , N. J. 07105

Evaluate as internal coating in air flask to protect surface from corrosion. A
sample of this material was supplied to NAEC.

(C) DIMETCOTE (Coating)

Mfg’r: Ameron Co.
- 

- 
Corrosion Control !*vision

- Brea , Calif. 92621

Evaluat e as internal coating In air flask to protect surfa ce from corr osion.

(d) PROB (Rust InhibItor)

- Mfg’r: Carboline Company
328 Hanley Industrial Center
St. Louis, Missouri 63144

Evaluate as internal coating in air flask to protect surface from corro sion. A
sampl e of this material was supplied to NAEC.

• (e) 105 SF (Coating-Finish)

Mfg’r: Metco Elec.
1101 Prospect Ave.
Westbu ry, N. Y. 1159

Evaluate as coating for accumulato r and cylinder components where nonco r rosion
resistant base metal Is used and prote ction is required in quiescent or medium

~,~ange bearin g load areas. 
- 

J
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g. Literature Search on Corrosi on Control. In addition to a survey of

costing manufacturers for new materials and techniques to resist corrosion, a
literature sear ch of research activities concerned with various aspects of oor-
rosion control was conducted.

Military agencies, such as; Army Materials and Mechanics Research
Center , Watertown, Mass. , Defense Supply Agency Cameron Station, Alexandria,
Va. were conta cted for reports or abstracts of research data on corrosion control.

NAEC library and trade associations , such as; National Association
of Corrosion Engineers were consulted for Information on current corrosion
control techniques. In conjunction with the corrosion resistant design analysis
refe rence was made to engineering handbooks, military handbook (MIL-RDBK-721
MB., Corrosion and Corrosion Protection of Metal .) - 

and abstracts from N. A. C. E.
Corrosion Course s.

The literature search revealed that a vast amount of research effort
Is being spent to investigate corrosion protection of metals. This research effort
is continually being explored by industry as well as the military and takes many
forms of endeavor. The subjects vary from coating materials and applications ,
the effect m etallur gical variations of metal s, composite materials, techn iques
for elect rodeposition of paint etc. Some of this research data baa applications
for catapult components but a detailed study of reports and articles is Dot within the
scope of this current study.

As a result of contacting government agencies, trade associations,
publications bibliographies, lists and abstracts of report , on cor rosion protection
of metals were obtained. To provide for a basis of furthe r Investigation some of
these rep orts and abstracts have been Included In Appendix H and J.

D. CONCLUSIONS -

1. Preservation and Packa ging of Components.

a. Design Procedu re Evaluation . The preservation and packag ing design
procedures utilized at NAEC genera lly follow the acceptabl e mlllt*ry procedures
established for militar y packag ing. The basic military packaging control specifi-
cations (MI L-STD-794 and MIL-P- 116) are the backbon e of the design effort and
require an experienced , competent technical specialist to pro perly Interpret and
utilize the m effectively . This design procedure requires a coord inatejeffo rt of the
specific departments (Chart I) responsible for establishing all the physical tra na-

• portation and storage parameters for which an item should be protected. These
pa rameters Includ e (see MIL-STD-794) the critical nature of the Item , value of the
Item , handling of the item, time In stora ge and the ultimate environment in which th
Item is to be stored and used.

L
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The initial authority for the Preservation and Packaging determination

• of launche r and recovery equipment Is the delegated responsibility of separate
Comm.nds, depending on the material category. The NAEC Indust rial and Supply
Departments are responsible for new or overhaul items and the Branch Aviation
Supply Office is responsible for spare and provisioned items.

The basic preservation and packaging procedures for NItEC material
is outlined In NAEC Instructions 4030-iD (Reference 3) as issued by NAEC
Coirn’n ndlng Officer dated 16 Nov. 1970 and establishes policies for preservation,
packaging and packing of material at NAEC. 

-

-‘ The basic preservation and packaging procedures for the Branch
Aviation Supply Office material is outlined in separate instructions issued by the
Branch Aviatio n Supply Office , OffIcer-In-Cha rge which are Instructions similar

• :~o those Indicated in Reference 4. These Instructions specify that Level “A” pro-
téction per MIL-STD-794 be used for their material.

- These sources of supply of launcher and recovery systems com-
ponents coordinate their efforts , where applicable , In delivering these items for
fleet use . However , as a result of this study it was found that certain refinements
of the overall preservation and packaging systems would fu rther improve the
delivery of usable components to the fleet.

4,

(1) NAEC Engineering Department provides support for the preser-
vation and packaging of components as indicated in Chart I. However , no one
person or group within the launcher or recovery design groups has been
assigned the responsibility for designing special packaging containers, and main-

t tam ing cognizance of the latest “state of the art ” improvements In the preservation
and packaging of their components.

(2) NAEC Industrial Department is responsible for preservation,
packaging and packing of components as shown in Chart I. To designate the
m ethods and material to accomplish this they utilize those specified in MIL-P-116.

• ~Fhey do not support within the depart mónt a “state of the art” improvement program
• . on preservation and packaging since they have not been delegated to maintain such
a program. All marking of thei r pack aged items is in accordance with MIL-STD-129
and they donot determ ine and mark items with regard to end use as “critical” and
requlreSspectal handling.

(3) As a result of field surveys with personnel who received packaged
components from supply depots and ship’s stores it was found that inadequate
maxidng (number. or nomenclatu re ornftted , illegible etc.) was a problem. This
is attributed to marking deficiencies occurring at the source of manufacture or~
supply where marking specifications are not followed completely.

~~~~~~~ 
II~~~~I _



___ t_•••z —•-•_--.—--—.•_
~~~~~~

—•_.•. _—,•_ — —

.NAt c4ICI ( (V. 5.5$ ) 
AEC—EN$—7 818

.~,,, ... ..,. . 
PAGE 32

~~~~ 1

(4) Reports are issued by field personnel Indicating defective
components detected In the fiel d (depot or ship board) . The two principle report
forms; NA EC 2104, Arresting Gear Field Teo~~iCa1 Report and NAEC 13810/5
aeam Catapult Field Technical Report do not contain Line kems designating
preservation and Packaging Problems (Appendix E). Consequently, NAEC
Departments directly concerned with packag ing and preservation do not receive
this infor mation directl y and tbus impedes immediate responsive antion. This is
.particu iar ly the case with BRASO who does not receive these reports.

(5) A complete Investigatio n of a series of field reports (Chart V)
on defective components found to be rusting In the field revealed they were Initially
prop erly packaged if BRASO requirements were followed. Consequently it was
evident that improper handling or una uthori zed opening of these packages was
responsib le for the components rusting.

• (6) The materials survey for new strippable coatings (similar to
MIL-P-1 49) resulted In obtaining data (Chart II) on available current materials.
These materi als have been approved for protecting parts from corrosion. The re-
fore the application and evaluatio n of these materials for launcher and recovery
system components could provide an improvement of their current methods of
protection. -

- • 
(7) The surv ey of defective component reports Indicated improper

• handling of package component s to be a source of the corrosion problem s. Bow-
- 

• 

•
• ever , the study was unable to determ ine the existenceof any present method of

Indoct rination or training of fleet personnel In the importance of handling these
packaged components to prevent damage or unauthorized opening prior to use.

2. Corrosion Control of Catapult Pneumat ic System.
t

a. Moisture Prevention in the Pneumatic System. A study of the cata-
pult pneumati c system in conjunction with the ship’s (CV 63) high pressure
(3000 P81) air supply system was made and it was found that an eatensive distri-
bution network of piping is installed prior to the delivery of air to the source for
the catapult operation which could permit the condensation of moisture in the

• compressed air. A survey of field per sonnel who work directl y with the catapult
• operation indicate d they experienced the delivery of moistu re laden compressed

air at the catapult air flasks .

A furthe r survey by NAEC Field Technician s of aircr aft carriers
(CV 62, CV 42; CV 63) In port at Norfolk, Va. • Mayport , Fla. and San
Francisco, Calif. revealed an Inconsistency In the nt.intenance procedures
utilized in the operation of the ship’s high pressure air (3000 PSI) drying equip-
ment (compressed air dehydr ators; Reference 10) . 3)ie to these operational
variations between ships’ equipment , an analysis could not determi ne whether the

L -
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rhigh pressure air dryers Installed aboard ship were efficient enough to control
the moisture content of the high pressure compressed air , or if the lack of
adequate m~(ntenance procedure. contributed to the Inefficiency of operation of
the dryers In controlling the quality of compressed air delivered to the catapult
pneumatic system. Consequently, a more detailed study of the efficiency of the
ship’s high pressure air system must be made. This will require operating a
ship ’s high pressure air system with all the appropriate maintenance procedures
(manual , MRC , etc. verified) In effect and then conduct an analysts of the quality
of air being delivered to the catapults air flask (FIgure 4). If the air is then found
to contain moistu re it will require the installation of a separat e dryer In the
catapult pneumatic system (Figure 6). -

Acceptable sites were located aboard ship (Figure 6) where the
Installation of an auxiliary dryer can be made. This typical installation was deter-
mined from a study of ship’s drawings (Reference 11) .

b. A materials search for new corrosion resistant coatings resulted in
• obtaining data and sample materials for potential application on catapult pneumatic
• components. A feasibility study was made of catapult pneumatic components to

determine where appropriate applications of these materials could possibly be
used.

c. The literature search revealed that a myriad of information is
available on the research activities directed towards corrosion control of metals.

• Many sources and reports have been documented (Appendix J) as a basis for future
reference since a detailed study of this data was not included in the scope of this
report.

E. FUTURE ACTIONS:

1. Preservatio n and Packaging of Components.

a. Evaluation of NAEC Preservation and Packaging Procedures. To
improve the flow of information and pro~iide for the latest “state of the art” capa-
biltties the following refinements should be incorporated In the
•NAEC Preservation and Packaging Procedures.

(1) The Launcher and Recovery Systems Design Group should contain
personnel who have technical cognizance of the preservation and packaging systems
as applicable to their components. In this capacity these individuals would be re-
sponsible to:

(a) Coordinate all technical data related to preservation and 
-

packaging of their materials with Materials and Process Office , Supply Department,
Quality Assurance Department, etc.

-~~~ A
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(b) Review pertinent component drawings and determine which
components require critical considerations In methods of preservation and
packaging.

(C) In house review of all report. (Field. Quality Assurance
etc.) related to preservation and packaging. Maintain personal contact with field

• personnel to evaluate package handling, stowage or other logistic problems
developed aboard ship.

(Cl) Be responsible for all special container designs.

(e) Maintain continuous contact with other Government agencies
(I. e. • packaging labs) and manufacturers of packaging and preservation materials
to develop the latest “state of the art” knowledge of preservation and packaging
systems, techniques, and processes.

(2) The Industrial Department should participate In “state of the art”
improvement program for preservation and packaging of thei r components; they
also should mark all packaging of critical items accordingly, and in the same
~~nner as BRASO so that a standard preservation and packaging system will
evolve. -

r - 
(3) Marking specification MIL-STD-129 provi des for optional special

handling marking (Paragraph 5.4. 28; MIL-STD-129) . NAEC procedures should
provide for designating all c~~ponents which are considered critical to the opera-
tion of the launcher and recovery systems and then specifying appropriate notifi-
cation marking on .fl these packaged components. This special marking should
read , “Critical , if opened for inspection repackage to Level “A” per M1L-SrD-794”
A more detailed set of packaging inst ructions (developed by a packaging specialist)
should be supplied to the manufacturing source Inspection and thus reduce the need
for interpretation of requirement specification (such as bl]L-BTD-794) . This could
be accomplished by the use of a modified form similar to Chart V containing a
detailed check off list of preservation and packaging methods.

(4) The field report forms issued by NA~EC Field Technicians for
problems detected in the field should contain Line items related to preservation
and packag ing. These forms (Appendix E-1; E-2) should incorporate the following :
Form, NAEC21O4 (Rev. 8/69) “Arresting Gear Field Technical Report” add line
15. Preservation and Packaging. ;Form , NAEC 1381O/5 (Rev. 3/73) “&eam Cata-
pult Field Technical Report” add to lIne 14. Corrosion Control ! Packaging Prob-
lems .

(5) To lower the frequency of these defective component problems,
better instructions should be given to update handling personnel (field and fleet)
concernIng the importance of ni~Int a1ning complete packaging and preservation of
the system until used. More uti lization of notice marking (Item 3 above) should be

L&ffected . 
•
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r (6) New Mate rials (Chart U). Greater use should be made
transparent strippable coatings or wrap inatertils which would permit visual
Inspection of criti cal parts without exposing them to direct handling or corrosive
environments. Some new materials (similar to MU -P-149) availabl e for
evaluation are as foUows ;

(a) N-4 (55) (Coatin g, hot dip, itrippable)

- 

Mfg’r: Thermo Cote , Inc.
798 21st Ave .

- 
Patterson, N .J.  07513

Evaluate as a strippable coating (similar to MIL-P-149) for preservation of parts
to be stor ed In a marine environment. Sample material supplied to NAEC.

(b) THERMO- COTE I (Coating, hot dip, strippable)
THERMO-COTE 149 (CoatIn g, hot dip strippable)
TRERMO-COTE 149A-1l(Coat tflg , hot dip, strippable)

Mfg’r: Thermo Cote Inc.
- 798 Zlst Ave.

- 
Patt erson , N .J .  07513

- 
• 

Evaluate as a strippable coating for preserv ing cata pult components . The se
materials meet MIL-P-149 r equirements.

(C) PROTEXO-COTE BL (CoatIn g, brush, spra y, cold dip,
strtppable)

PROTEXO-COTE V-12 (Coating, brush, spray , cold dip,
strippable)

Mfg’r: Thermo Cote Inc.
798 21st Ave.

• Patterson, N. .T. 07513

Evaluate as atrippable coatings for preservation of large catapult components which
are not ada ptable to hot dip techniques.

(d) SC-1074B-1 (Coatin g, base , spra y, strippable)
SC-1090 (Coating, top, spray , strippable) •

Mfg’r : Spraylat Corp.
One Park Ave.
New York, N. Y. 10016

L —
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Evaluate as strippable coatings (meets MIL-C-6799) for preservation of Large -

catapult components which are not adaptable to hot dip techniques. Sample
material supplied to NA EC.

(e) SC-270 (Coating , spra y, strippable)

M.fg’r : Spraylat Corp .
One Park Ave.

- New York , N.Y. 10016

Evaluate as strippable coating for preservation of large catapult components which
are not ada ptable to hot dip techniques . Sample material supplied to NAEC.

(~) PC-8220 (Coating, spray , strippable)

Mfg’r: U.S. Polymeric Co.
700 E. Dyer Rd.
Santa Anna, CalIf. 92707

Evaluate as atrippable coating for preservation of large catapult components which
are not adaptable to hot dip techniques . Sample coupons supplied to NAEC.

(h) 1075 (Coating, spra y, strippable)

Mfg’r : QUELCOR, Inc.
P .O. Box 33

- 
Medi a, Pa. 19063

Evaluate as st rippable coatin g for preservation of large catapult components which
are not adaptabl e to hot dip techniques.

2. CorrosIon Control of Catapult Pneumatic System.

a. Moisture Prev ention in the Pneumatic System (Figure 3). To deter-
mine If the source of moisture accumulat ion in the catapult pneumatic system is
due to the ineffici ency of the ship’s high pressure air dryer a test

~~st be performed on an approved aircraft carrier’s high pressure air
system. The system should have the high pressure compressor (Refe rence 9) and
air dryer (Reference 10) equipment checked in accordance with the prescribed
maintenance procedureB and then operate d. An analysi s of the high pressure air
then being delivered to the catapult air flask should be made for moisture content .
If the quality of air is not dry as required then an awdliary air dryer (Figures 8
and 9) should be installed in the catapult pneumatic system (Figure 3) directly to
the air flask adjacent to the retraction engine installation. Space is available
aboard ship (Figure 6) to provide for the installation of this equipment.

L - 
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If tests prove the quality of high pressure air to be u dry as

required for the operation of the catapult pneumatic system then the maintenance
and operation procedures utilired for the test of the high pressure sir system
should be Incorporated aboard all airc raft carrie r ’s high pressure (3000 PSI)
compressed air systems operstions.

Commercially available compressed air dryers are available to
inst alL in the catapult pneum atic system to provide the required dry air. These
compressed air dryers operate on different techniques to effectively remove
moisture from compressed air. Either of two different types are recommended
which would meet the air flow and pressure requirements and at the same time
require minimum maintenan ce when installed aboard ship. These recommended
compressed air dryers are:

(1) *E..10 Stainless Steel Dryer (Figure 8) 
- 

-

~

Refri geration type rated at 3000 PSI . 1-5 SCPM

Cost $620.00 8 weeks delivery

Mfg. by: Rankl~san Corp.
Canonsburg, Ps. 15317

(2) •HPS- 60 Reater less Dryer (Figure 9)

- 
- Absorption Type rated at 3000 -3500 PSI , 30 SCFM

Coat $3, 140.00 12-14 weeks delivery

Mfg. by: ICahn and Co.

• * See Appendlz L for details. 
-

b. The new materials cited in Chai~t II are available to be
evaluated by NA EC for applicatio n as corrosion preventati ve coatings for catapult
components (air flask , accum ulato r, etc.).

c. The reports, abstra cts, Indicies, (Appen dix J) documented as a
result of the literature search are a source for future investiga-
tion on corrosion control by NAEC.

L .
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Schematic & Instaflatlori DTawin s

- 

• KAHN & COMPANY INC.

SYASOLS (‘op o..l .quipm.nt PNE UMATIC SCHEMAT IC
L SELECTÔR YALVE _ _ _

2. ADSORPTION TOWER -, _ _ _

3. PROCESS CHECK VALVE * ‘
-

S. PURGE CHECKVALVE 
_ _ _ _ _  _ _ _ _ _

10. ELECTRICAL BOX -

29. ACTUATOR 2
30. SWITCH - - 

—._.~~... 2

IOA. FUSE -

31. PILOT LIGHT 4— —0

33. SLOWDOWN LIMITER •

34. ENTRAINMENT SEPARATOR I
35. DRAIN VALVE ~~ 

- L ~36. PRESSURE GAUGE a
37. AFTERP1LTIR ______________

38. PRIORITY VALVE
39. REPRESSURIZATION VALVE
50. OIL VAPOR FILTER
tots 1: Standard unit wi t h manual
alve . R.met.Iy eontroll.d dam

•k’s is optional. “ ‘.

___  

INSTALLATION DRAWINGS
DIMENSIONS

~ODEL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

TOP VIEW J~~~~ J~~NO. A B OUTLET [INLET DRAIN 14 E~~M~
ft).

30 33 27 I/4 NPT I/4 NPT 1/4 I _ _ _ _ _ _ _ _ _ _

60 44 24 3,t NPT 3,~~ NPT NPT 
~~~~~ 5~ fo r NEMA 7 Exploson Proc

- .

~~VL1T.ezAe v’~ ’ ~®

- p
~ 

r.~~~~~ ~~~~~~~~~

S!)~j__~~~~~~ ~® -
~~~~~

“—

• 
-_  _ _ _

c& Q~Jc:sJ . peoA ’r
I.- a -

~~~

- 

FIGURE 9. DRYER (ABSORBANT TYPE) SKETCH
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r
CHART U

NEW MATERIA LS FClt NAEC EVALUATION.

PRESERVA TION AND PACKAGING

MATERIAL NO. TYPE APPL ICA TiON MFG ’R

N -.4(55) Strippable Preservation Thernao Cote Co.
*Thermo_Cote I Strlppable Preservation Tbermo Cote Co.
*Thermo-Cote 149 Strippable Preservation Thermo Cote Co. ’
*Therino-Cote 149A- Strippable Preservation Thermo Cote Co.
11
Protexo-Cote BL Strtppable - Preservation Thermo Cote Co.
Protexo-Cote Y-12 Strlppable Preservation Th.rmo Cote Co.
SC-1074B-1 Strtppable Preservation ~~raylat Corp.
SC-1090 Strippable Preservation Spraylat Corp.
SC-270 Strippable Preservation ~~ay1at Corp.
PC u.8220 Strippable Preservation U.S. Polymeric Co.
PC-8230 Strippable Preservation U.S. Polymeric Co. 

—

1075 StrI ppable Preservatio n Queloor inc.

* Hot dip mat’l - all other s above can be sprayed.

CORROSION CONTROL

MATERIAL NO. TYPE APPLICATION MFG’R

Corrosion Internal
Prob Iniathltor Sur~~oea Carboitne Co.

corrosion InternAl
Quelaqua 

~~~thtt~r Sur~ oes 
Quelcor, Inc.

Corrosion InternalQuelruat 
- Inhibitor ~irfaces 

Quebcoi, Inc.

WD-40 WD-40 Company

190 HB Coating Carboitne Co.

201 Devran Non- Fret ting Devoe and
Sur~ cea Ray~~Ids ~o.

L j

— -—---~~ . - ---

~
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r CHAR T 11 (OONT’D) —I

NEW MATERIALS FOR NAEC EVALUATION

COR ROSION CONTROL

MA TERIA L NO. TYPE APPLICATION MFG’R.

PC-8151 coating Non-Fretting 
~~~. ~~. ~~~~~~~~~~~~~~~~~~ Co.

PC8152 Coating U.S. Polymeric Co.

#81 ating Amezon Co.

#82 Coating Ameron Co.

Carbo Zinc 11 Coating ~~~~~~~~~ Carboitne Co.

Catha -Coat 302 Mild-Fretting Devoe and
Surfaces Raynolds Co.

Dimetcote coating Ameron Co.Surfaces
105 SF Coating Metco Co.

L - 
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r CHAR T LU

RELATIONSHIP OF PA CKAG ING CON TR OL MIL-SPECS.

(7) MIL-STD-794 (j) MIL-Commodity (
~) 

Related MIL-
T Specifications Packaging

Specifies Packaging Specifies: Specifications
Requirements - Specifies -
includes such para- . Particular
meters as: equipment or . Cleaning

part design Materials. Level of Protecti on requirements . Preservative
Material of Part Includi ng Materials
Critical Use packaging . Barrier
Compatibility requirements Materials
Physical Factors • Containers

Size I-T_ etc .
Weight
Fragility

I I

I --S

I I
(2)MIL_P_ 116 I

Specifies:
Methods of;

I

Cleaning
I . Preserving

_ _ _  _ _ _ _ _  - ______ - ______

MIL-STD-726
Specifies Code &
Method of use for:
Packag ing Requi rements

L

________________ -
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S

MIL-STD-726D CHART V - MILITA RY PACKAGING CODE FOR MA T10 January 1972
• TABLE I. Format for standard military ~ackaaina code

.1 • 0 ..  0

• 0 in a., • *i 41 ii •
‘Si C ~~~~ ~~. 

* 41
eq g Depth 

•~~~ 
2 ~~~eq • .. WI 0) 14

0 01 14 41
4) U n ~~~O i J  4* ci

Cube ~ 
~ 

Width

41 01

wgt . .5 Length 

~ 
f ~

Leve1 of Protectjo~~~~~~~~~~~~~~

Intermediate Container
~~
. ~I ~ 0

~~~
. Intermediate Container ~~ ~~~~~~~~~ ~~‘

~~ Quantity • ~~~

Li
WI Unit

Container - 

~
ft_. ~

p., •

0

~ Cushioning Thickness • ~~~

~~~
, 

Cushioning and Dunnage ~
WI0 41 41Wraps 
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41 14

- 0. *1 0

Preservative Material ~~~ ~~~~~-.. ~~~
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_ _ _ _ _ _ _ _ _ _ _  

0 .
~~

_ _ _ _ _ _  ‘ 0 1 4
~~~. Cleaning and drying pro- ~ WI l

• e dur ~ I 01 .0
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~ 
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VII REFERENCES

1. NAEC PACKAGING ADHOC COMMITTEE MEMO (enclosed)
2. NAEC CATAPULT SYSTEM COGNIZANCE SHEET (enclosed)
3. NAEC PACKAGING AUTHORIZATION INSTRUC’rIONS (enclosed)
4. BRASO PACKAGING AUT HO RIZATIO N INSTRUCTIO NS (enclosed)
5. ASO FIELD INSTRU CTION 4030. 1D (enclosed)
6. LIST OF MILITARY SPECIFICATIONS (enclosed)
7. CATAPULT OPERATIONS HANDBOOK NAVAIR 51-1SAAA -.1
8. LIST OF APPLICAB LE NAEC DRAWINGS AND M. P. R. (enclosed)
9. TECHNICAL MANUAL, HIGH PRESSURE, CLASS B/BB AIR COMPRESSO R ,

NAVSHIPS 349-0584
10. TECHNICAL MA NUA L, MODEL 0-5AHP, 3500B, TYPE E HOSE,
COMPR ESSED AIR DEHYDRATO R , NAVSHIPS 338-0347
11. LIST OF APPLICABLE NAVSRIPS DRAWINGS (enclosed)
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Pros: p7-3
To: Dia~~ibstics Liet

Subj, Pacbgiag, Pao~~.ug and Preservation ftDØOC Ca~~itt .. seating
Rmf s (a) Tieb ’bjrset~ asec ~V-31:CDeC:ala of 18 0~t 1968
Fr1s (1) OutlIne of Prográ Objectives, cop., cos~ idsration.s aMo~~~itt.e objactive..

(2) PUnutse of .lut fleet ing .

I • Ia $s~ordasics vita rofar~~c. (a), the secomi meeting is .eb.duied for10 AprU 2969, at 0930 in the large ccuzt•r~~ce room, second floor, building 7
2. The agend, for this meeting sh~U be fo1lovs~

a. Ravtev of alnut.. of last meeting (tnelosuk’e (2))

b. Diipc’aaaion of tan (10) 173’. isriesed b~y 3*çp]y Department for adaqus• of 37 (Pr.. arvation, Packaging and- Packing) data

o • Initial diac~~aicn. concerning a1i.~ aent Qf r.ap on.tbilLtj .. withinIA~~ relativ, to 37 progras element. sit forth in enclosure (1) .
3. Attend... are rsqns.t.d to sos. prepea .d to discuss the ag~~da itema •

• 

• _ H
I J I  XU5IIJI

Diatrt~~tjca List - 
-

BR.*SO .? .  Havszeon, 3-3
0-. L*ó4g, 3-323 - 

•

• Eng . (3! )  W . J .  P.tra~~k~, ~~-52 - -

OS~~~-LJ . Carreras, 3E 52l~~ . -

m d .  Dept. - T. 3111., 31-23 -‘

S~~p]~ Dept. - K. KcD.vttt, *3-7312 -

K. Solomen, *3-83 — 
- -

J. 1~~onagl., A5-8313 _ - 
-

‘~usl. Assurance - 3. Hunter , JIP’-3 4......_ .

- - • C. DeCinqu., 117-31 - -

i’~~~~~ to: • -

fl-i 315
3-32 • NE-5 SE
AL.? NP 83-5J~3-7l NP-i
*5.8 ut- i
A3..32 31-2

- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  RE~ -j

— ~~~~~~~~-~~~~
- -
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A. 00MM OLIECTIVES 
— - - - —___________ - -

• • -
~~ 1. Specify. adequat , clean ing , pre servati on, packaging and packing

• - req uirements for all, material to be transported or stored such tha t sod-
uaers z~~ ejve the matecjal in a usaa bl. condit ion . Involved are KAIC

• procured or manu factur ed/ove rhauled material.

2. Establish method s and procedures that will accomplish the desired
• results with due consideration given to cost effectiveness.

3. ~~~‘C!NTS TO BE C~ ISIDEBED

1. Cleaning and drying  - 

•

2. Method of preservat ion

3. Preservative mater ial

4. Wrap ., cushioning , and dunziage -

‘5. Level of protect ion

6. Udt and intermediate container

• 7. Quantity per unit package

8. o Interraediat. container quantity

9. Allowable mextaim weight and cube

• 10. Shipping container

11. Verification

12. b..ign considerations

IC. ~~~~

- 
1. Under MZL-STD 726 , the following different selections exist:

a. Clean ing - 24 selections
- b. Method of preservation - (procedura l specifications) —

305 selections

c. Wrapping materi al - 40 selections - -

d. Cushioning and dunuaje - 82 selections

- 

Enclosure (1)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

R EF - i  ~~
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• 1 C . SCOPE (continued) 
- - -- ____________

e. Cushioni ng thickn ess - 25 selections

- 

- 

f. Preservativ, material - 60 selections

g. Level of protection - 3 selection. “

• h. Unit and intermediate container - 264 selections -

2. Severa l hundred detailed and/or general specifications exist on
the subject of method s and materials invOlved with preservation packaging ,
and packing. There are 243 raferencei under MIL-STD 726 £tene .

F

D. C~ 13ID~~ATI~ IS

- 1. Cleaning 
-

a. Compatibility of cleaning materials with items being clean ed .

b . Thoroughness of methods employed .

(l) Supplemental requirements to NIL-Specs .

(2) Cleanliness testing.

c. Special equipment required .

• d. Method of cleaning applied

- • 
- 

(1) Surface cleaning , mechanical
• 

- (a) Grinding •

• • (b) Brushing

(c) Abrasive blasting
- - (d) Steam or flame jet cleaning

• (s) Tunbling

• 

- 

- 
(f) Polishing and buffing .

• 
• 

• 
• 

• 
(g) Vibration

- I P a g e 2 o f 7
- 
- 

- - Enclosure (1) 

-

~~~~ 

.

~~~~~~~~~~ 

- 

- 

R E F- i

1iiIi~ - - -~~



u.~~ zc- z~~~ t~ t v •  ~~~~ 
$AEC—ENG—7818
PAGE 63

- -- __- - -  -•-—--  -- - -—•--• - -

- 1). C0NSIDEL~TIONS (continued) a

(2) Surface clianing , chemical

(a) Solvent - soak , spray , d.greasing vapor degred~ in~,
ultrasonic . etc .

(b) Alkaline solutions

(c) Acid baths

- (d) Piékling

(e) Descaling , with sodium byd~ide

(f) Paint str ipping or removal

• (3) Surface cleaning, elect ro chemical

(a) Elect ro polishing

(b) Electrocy t ic alkaline cleaning

- ‘ (c) Electrocytic pickling

2.  Method of Preservation

a. Proper selection from existing standard metho d . with due
- consideration given to :

(I) Storage conditions

t (2) Storage period s

(3) Extreme s of envirormental conditions possible in transit.

(4) Item configu ration (projections and sharp corners)

(5) Level of assembly (protection of internal surfaces)

(6) Compatibi lity of cushioning , dunnage , barrier paper , etc .
• with preservative compound s

b. Need for specialized or modified method;.( (1) Existing specialized methods per NIL-Spec.

• (2) NAEC generated apectaitsed or modified methods.

Pag e S o f l -
Enclosure (1.)

- REF- i  .J.
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-
_ _  -
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JD. C~ ISIDEMTIONS (continued) 
— - _____- - -

3. Preservative material

a. Compatibility of compounds with mate r ial being preserved

b. Ease or r~~~val

c. Possible damage caused by application or removal

d. Adequacy of protection afforded under anticipated condition

e. Areas or items not requiring preservation .

4. Wraps , cushioning , and dunnage

a. Adequacy of protection afford ed under anticipated conditions

b. Special or supplemental requirements.

5. Level of protection

a. •.Shtpping destination

I b . Storage periods

c. Criteria for selection

6. Unit and intermediate containe r

I a. Dessicants

b. Type 
-

• 
(1) lag - burlap, plastic, paper, etc.

(2) Box - Cardboard , wood , crate, etc.

(3) Container - plastic, stiel, wood , etc. (reusable or throw-awa:

- 
- c. Bough handling considerations

4. Enviromasutal protection

• 7. Quantity per unit container
• a. Radistributton at stock points.

• b. Size limitation.

:

• 

- c. Weigh t limitations
- - P a g e 4 o f l

I • Enclosure (1.)

L 
- 
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D. CONSIDERATIONS (continued)

8. Intermediate container qua ntity

a. Number of unit packages to be included in an Lat•rmadi ats contain .

(I) Redistribution at stock points

(2) - Size limitatto na

(3) Weight limitations -

9. Allowable maxiu weight and cub. -

a. National and international regulations

b. -Air shipment limitations and regulations

10. Shipping conta iner

a. Storage periods

b~
- Environm ental condit ions anticipated

c. Storage conditions

4. Size and weight

a. Identification and marking

11. Veri fication

a. Pr.production examination

(1) New supp lier

(2) New or modified methods employed

(3) Range of testing and inspections required - rough handling ,
cyclic exposure, methods, materials , workmanship , etc .

b . Conformance inspection

- 
(1) - Inspections and tests required

(2) Sampling plans

(3) Lot size formation

Page 5 of 7
- 

- 

Enclosure (1.)
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~ D. CONSIDERATION S (continued) 
-

12. Design consideration s

a. Corros~on facig...e - ~~~~i.t • - . - .~~~~~. r r : i i~~~ can redt~ce cne e’~~Ar -
ance limi t of st eels from 5O~ to 90Z rega roj Css of Cotn pos a.cthn , zi eat t r ea t-

- 
ment , or original static or dynamic properties.

- b. Redesign using corrosive resistant mate rials or processe~~zay- reduce overall cost of item due to reducticn of preservation and packaging
req~iirements. -

E. C~ST OBJECTIVES

1. Tang ible obj ective - specify adequate protection ac thimum cost

DOLL~~~~
.

POINT

LEVEL 07 P~tO~ECT ON

- - - 

a. Dollar value of material scrapped and repair costs due to
deterioration.

b. Cost of clean ing , preservation , pa cka gtug, ar id pjck ing .
- 2. Intangible objectives - mini ~~~ equipn!erit dcwn-ttme , no interruptions

of assigned missions and maxinsin safety for operating personnel.

a . Above objectives may incr ease 3-P costs abcve optL~.im point

7. AD HOC CO*fITTEE OLIECTI’IES

1. Assign •lemer~ts under Daragraph B to appropr~ata departments in theform of a proposal.

2. Determine ways and means of measuring cost effectiveness. ,
~~~/ _

1-”- — • -

3. Establish procedures for obtaining corrective action when needed .

Page 6 of 7
- Enclosure (1)

-
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P. AD HOC COeIITTEE OBJECTIVES (continued) 
-___  - -

. 4. Generate an instruction that sets forth policy, general procedures,
and responsibilities. -

- 5. Make recc~~~ndatj ons to top management including proposed program
I operatio n , aasi~~~~nt of reaponsibilities, arid any organizational éhangss

needed .

6. Review depart mental instructio ns based on Itation instructi~ns
I for coverage of ail pertinant dstails.

- Page7 o f 7
Enclosure (1)

L — - - - -~~~~~~~~~~~~ 

- 

R E F - I  ~~~j

_ _  ~~~~~~~~~~~~~~~~~ ~~~~~~



_ _ _  — —~~~~- -~~~~~~~~~~~ *

- - - -

NAEC—ENG-7 8184’.D. ’.etC- 245S(I(V . Z S$) 
PAGE 68P~~ * f $  U,. lUll 

- -
~~~~~~~~

—- -_ _  _ _ _ _ _ _ _ _ _

“in~ates of the 2~ Nov 196~ Neetjng of the Ad ~oc Coiemittee to recom~er.d
. ~~~ipf ~m~~t o.t responaibilitj~~ and 4èettinj of pol.~~7 within ?T~ .C cc4eri~.c~
!~reservnttcn, packing and packaging . 4.?4 ~~~~~~~~ 7 S~~~

/7
~~~~- 

~ C~fr I(~I ~~~~~~~~ .‘~~~P ‘~~~~ “c’. -The follo!’iflg were in attendance: -
.

,~ Miss M .  Mof)evttt, AS—~3l2?~r. °!. Sol~men,~As~83 -

• 

- 

~ 
Mr. JJicOosagle, .A~,-8yl3 

- - 
• 

. - 
-

-
- 

“ Mr. T. Ha’~erson , B-3 ~~~~~~~~~~ ~~~~~ 
-• C. Ludwig, B—323 - - - 

.. 

-

Mr.  ... J. Pbtr anaky, NE-S2 ~, -

Mr • E. ‘J. 9unter, N?-3
)‘r. C. DeCinque, NF-31 - 

.
. Mr. 1’. Ellia, ?~Z-23

Mr. E. T. Carreras,- SE4~i f ZZ  
.

1. The meeting was held to discuss present methods and pi~6cedures of s-~ec

.~3rtAg 3~ ~ reseru-at~jon, ~packthg ~nd packaging) data with the primary ob~ec

being t~ define problem areas and develop recormtendations for ±r~ rovements

the 3P area. 
. a

2. - Di usaton was inItiated by having the Indust~ial Department represent -

- relat~ how his department handles 3? actions . ?ollo~d.ng is a sin~tary of8~the statements presented: - - 

- •

F a. The Industrial Department has primary responsibility for specifyiz
— 

- 
preaer,atjon, packing and packaging requirements within all procurements
initiated by them. Excepti~~s would be equipment syste~ wherein an 1!PIl~

. 
- 

has been prepared as part of the technical dat a requirements and most SATS
I . .  .

-
- -

- .
~~ , -  

- -eevuiprnent that has preservatio n and packing plus rernifrements for special -

• 

- 
shipping containers spec ified by the Engineering Departiterit.

I 
- 

.
• - 

~• 
- 

. 

-
- 

TI3IS PA GE I-S BEST QUALITY p A ~~tCi-tS
~~OM CO~~ ~ Ui-~~i iu DDC ... _— , • -

R E F - I
L.~ 

- - - . 

--4
- — - - .
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b. preservation and asckiiir~ is specified b7 the Industrtal D~part i~~t
- - for in-house manuf actured or over’a~uled items and p-~ ka~thg is specified by

the •~u~~i: flep artment Material Division.

- I c. :ach project manager is responsible for specifying (or r’ta~cing sur e

it 
:is specified) the 3? dath for the materials i~ der his control due

consideration given to destination and anticipated storage time and condi- -

tions.

d. ~tepreserves and repackages all material in Si~ ply Department stock

that requires cyclic preservation. (‘4~~tC. ,#iV.rr iø 30. IC 1 ~~~~~ ~~~~
. 4

e. Material manufactured for BP.ASO is preserved and packed per ~~~~
instructions .

1. ?!‘s and verbal in~uta fra ’i ng theertng are utLli?.ed tc :l~rif~
or defth. i ,.ctftc t.c~nical considerations s*ch as corç/atabi1it~ ~ a

qt “~ pre-..r~~• ~ V ‘t tn  i7*auj ic seals etc .

I. ~~~~ ~~~ ips ~~~~~~~~ ta(~~”~~t tce r. stj ~e t• the )P are. for afl

~~~~~~
,q. _&& ~~~~. ~~~ ‘e • ~~~~~~~ ~~‘ a ~rae~~~~ w ~~~~fsr~~g.1 r~-f ~o.j ..

— ~~~~— - S ~~~~ ~~‘. ~~e. 9~~~• ,_ ~p

- I P •- *~~~U ~~~~~ P -

• p. - .-
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c. ‘~di~tract ~4ri.i~istration Branch is responsive tc inputs frc~ ~re-

- ‘ 

parers of Purchase aequests to ~~ date , - modify and clarify cleaning, pre~
c’~r~~ticn, pac~a~in~ and packin; ~~~~ ..renents .

5. r~~Li~~rt~g D~~artment (-SI) 
- 

.

i. 3~e~rüies ~leaniug and 3P reeuiremer~ts for co~~lete syste~~,. ~ucr.

~ a~~~ 7 kx rest~nç Engine , via ~1?~~ and draw ing notes . -4~ *cre cor~ 2 - ’t~

?~~aoh to 3? reqtirements is con ducted under the S4tTS program i~her•th
F

~‘t eciaUy desip ed , reusable containers plus detailed requirements relative

~.c eantn~, preservation arid packing are specified. In general , no 3?

re~~.frements, outside of SliTS , are delineated for sub-assen~lies arid piece

:~ir’.s. ~Usc1 no g’cup .~r individuals are organizationally set a as 3P

~~~~~~~ ~~~~~ ‘~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~.4 f f t  ~~flfd.ii ~~~~~~~~

~c . Croun d 3’~ çort ~~4o~er%t r’epartr’~ent 
-

a. ?l~j~.s to include in the aepar tment a .3? “type” desk which ~~U
- ‘- ‘-ce ~s all ?‘rcha.~e F.e~ues ts and th-ho~:se manufacturing requests to

- ~.su , ade~ r2t~ ~~~
‘ requt.r~~ent4 are specified.

7 .  .~ a _~?3t 3ne. Dt~is tcn

• ‘~~er-.& ins~eetto~ to aa~ -.~ e that specified 3? r•”.ztr.i~.rt, a .

r ’j t~~, : ~ L. -P~ ~~ ai ~ I t CC~ tTsCt0?! ’ , a n ta.

- 

~i’ — i a  .- : ‘ , •r p.~ c-p tt r..r tha’e— s a’ 3~ r e—utre p e—t .’ .. - ~~~~~~~~-

~~~ • s-~~~ 
- tr t ~ ~ut e~ ‘•- ~~ t i r.e.~~ te - . .~~ v. v~ at ~i •~~~

.

~~~~~~~ ••  .~~ b~~•’ • •~ P

- I • ~~—. -
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• ~~~~~~~~~~~~~~~~~~~ and a.e ~~~~.~trips from.being stored in su~ DIa:- -

- 

r - -a,s alevator ~i~lls wher~ said equ.iprt~~t will deteriorate to the point. ~~~~~~~~~

~‘ccomes ~j~ ij.~~ble.
- - 

c. r~~ ~rt.’~ try 3? •ioowi~enta utilized at ~!A~C are -‘-1i6 , ~etho.is c

~reservation; ~IL-ST~-726, ?ackag inç ~e~utrament Code ; L-:~T1.~-72~, ~~~~~~
f~~ i ’~~:i~~ ond Packth~~of P~~t~ tnd ~~utpment and rfl,—~~J-l63, ‘ te~~

?ro~ucts, Preparation for Shipm~~t and Storage . The above specs also ref~:
F

r r ~; les~~r ~pc~r~z such as barrier p~tper , water proof bags , t~~~s cf t~c::;~- ,

The ~:atcrial ~ivtsion suggested that the coding systeir. under ~iL-T~~-726 t t

untversall;~ enplo:.ed at NAaC for specifying of- packaging re~uirerncnts . ~hi~
s’~C~estion was ta~:en under advisement .

1. ~fts on action item, the Sa~ ply Department Material Division a.’tll

review ~ fl ‘s for a two week period to ascertain that adequate 3P re~uirenen4

~rc being set forth by Industrial Department project managers and DL~.SO

~esults of the review will, be discussed .t the next meeting. 
-

-
- t~ep to:

cci i’r ~~~~~.-.s
I

~~-7l

.,.

‘-.5 -c

-

~~~~~~ - - 

-
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MEI’IORAND( M
Trom~ P11-23 

-

To: NT • 
-

I would like to request a few minor changes in the attached minutes.
- Jnd er paragraph 1.d ., this paragraph has a connotat ion tha t . it might be
tied in with Industria l Department. I think it would read saich better if us
,.id “Supp ly Departmen t represervee and packa get all materials under their
cus tod y that require cycle preservation.” -

F 
Paragraph 4. - Paragraph 4 lists actions accomplished by Supply Department. -

Parag ra ph 4.a . — Indicate s that their Material Section ha. some-thing to say
in our in-hous e manufacturing. This is not quite true. I think this should
read that “Supply Department packages all item s that are shipped via NAEC
to othe r activit ies or destinations. ” In this paragraph we say they also
preserv e all raw materials. I think this is covered under para graph - I d. a~
Paragraph 5.a.  - In the next to last sentence , we indicate that tATS equipm
de linea tes 31’ requirements dam in the sub-asse mbly area . I do not think t~
is quite true . What was mentioned at the conference was that we have generi
preservation and packaging requirements for SATS systems . But ,  this does nc
go darn into the sub-assemb ly and component level. -

Paragraph b a .  - I have no recollection of the .Cround Support. r ep resent a ti ~saying that they would est ablish a 3P type desk . f2round Support procurement
work the same as all other NAEC procurements. Industrial Department is 

-responsible for ascer taining that procurement instructions contain adequate
- -:: preservation , packaging and packing instructions. The gentleman from Grounc

Support noted that he would look into the arsal -and . in the case of systems
- 

- or major ásss.bl Les , they could possibly fol low the NPR route presently in
existence for our other major equipments such as 10( 7 , SATS, et c.

Paragrap h 7.a .  - Th is paragrap h gives the connot ation that we ac t ua lly sent
personnel out to literally inspect all pieces under manufacture and in-houss
Th is is confusing , I th ink. It would be more acc ura t e to say that for our
in-house manufacture . Inspecti on Departmen t insures that preservation is
accompli shed as specified on the manufactur ing orders . For our outside proc
meets our Quality Assurance peopl, check to ascertain that the contractor I
performing within the requirements of hi. specific contra4t.

Par.crapk 7 .b. - $~w’.td also read ‘$as~d on the Qu alit y Assu rance v i s i t s  to
l eoncract.r ’s plaat s t eferma t lon on probl e. areas are loriarded hack to the

req a~rs.emt •r igtn a ier vi• tr i p reportp and .eaos p e in i t e ., ~ .t areas of
~.øurn sod •~~~ e. ed r edles I•r ,ieh

s- t i  I

- 
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Paragrap h 8. d. - I t  was my un der stand ing tha t Mr. PicConagle was to revi ewcertain !F8 ’ s and to provide us wi th hii opinion as to whether or nut t h ep reservation . etc.. t hat W53 specified is adequate. Since there is no setmethod for any one requ irement , we have to recognize the fact that we are- 
really de a Iin ~ with the opini on , only, of th. person review ing the proc ure-

- 
m en t .

- ~~~~~ ,‘1z;
- T . F . ELLIS

I 
I

F
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r 1
INTRODUCTION *

1. PURPOSE OF MANUAL.

This manual contains illustrations and part s lists of replacement component s
used for maintenance, overhaul , and repair of the following catapults:

Type C M a r k 7
-
. Type C Mark 11 Mod 1

This manual is intended as an aid for identification and procurement of all
necessary parts for the catapult .

2. SCOPE OF MANUAL.

This manual is divided into three sections and is arranged as shown in the
table of contents. Each section has an introductory paragraph explaining the con-
tents , purpose , and use of the section.

3. PERSONNEL RESPONSIBILITY.

The catapult crew is responsible for maintenance duties and replacement of
part s when required. All responsible personnel shall read section 1 carefully to
learn how to use this manual. Replacement of parts shall be performed under
direct supervision of the catapult maintenance officer. The maintenance officer
shall have an intimate knowledge of the catapult , this manual , and all applicable
Naval Air Systems Command Catapult Service Bulletins, Service Changes, and
Repai r Procedures. The catapult maintenance officer is responsible for ordering
replacement parts.

3A. COMMAND RESPONSIBILITY.

All items listed in this manual , bridle-arrester manuals NAVAIR 51-5A-502
and NAVAIR 51-5DAA-l , and nose-gear launch manual NAVAIR 51-25-7 are the
responsibility of NAVAIRSYSCOMHQ. Technical cognizance is under the Naval
Air Engineering Center , Philadel phia, Pa. , 19112 to which all communications
shall be directed.

The following items are not listed In this manual and are the responsibility of
NA VSHIPSYSCOMHQ:

a. &eam supply system from the ship boilers up to but not including the
catapult launchi ng valves. (This In clude s fill , blowdown, and drainage sy.~ems.)

b. seam exhaust system from the catapult exhaust tee to the shi p exhaust
terad nal , but not In~ludtng the exhau st valve.
L R E F -
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r 1c. Catapult trough , trough covers, cover support rails, cylinder
foundations, water-brake buttress plate and structure, trough heating, steam
smothering system, bridle-tensioner cylinder supports, and nose-gear-launch
saddle-plate supports,

d. Piping systems for hydraulic fluid , lubricating oil , air , water supply, - -

water cooling, drains and related supports, and tanks and reservoirs not -covered
by NA VA IRSYSCOM. (This includes all flexible lines for water-brake supply,
water-brak e sensing switches, and strip-tensioner lubrication system.

e. Omit per NAEC . 
-

f. Water-brake pumps, feed lines up to the connector on the water-brake
cylinder.

g. Drive-system-cable fairleads, sheave guards, and foundations.

h. Electrical wiring, switches, controllers , etc. not covered by
NAVAIRSYSCOM.

j. Installation and alinement of catapult, bridle arrester, and nose-gear-
launch equipment including suitable access for maintenance.

k. OmIt per NAEC.

- 
- rn. Foundations of retraction engine, bridle arrester , and pump.

Installing and overhaul activities shall refer to NAVSHIPSYSCOM concerning
problems on NAVSH TPSYSCOM equipment which involve major modifications , such
as piping size, material valve types, controls , and addition or deletion of corn-
ponents. When problems are resolved locally, the NAVSHIPSySCOM shall be in-
formed of the solution to permit extension to other ships as applicable. Letter
reports of operating experience and opinion relative to needed improvements are
solicited. Problems, improvement needs, and recommended solutions shall be

L 

reported to:
Commander
Naval Ship Systems Command Headquarters
Attn: Code 664SF
Washington, D. C. 20360
Copies to: Commanding Officer and either: Commander Naval Air Force

NAEC U. S. Atl antic Fleet
Engineering Dept . (SI) Naval Air Station - -

Attn : Code NF-3 Attn: Code 513A
Phila.., Pa. 19112 Norfolk , Virg inia 23511

L (NA VAIR 51-15AAA-3) REF. -~~~~ 

- _ _ _ _ . _ _~_~~~~~~~~_IJ___ __. ____ _ _ __ __ _  —-- - -~~~~ - ~~~~—.-~- 
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NAVAL AIR ENGINE ERING CENTER 1
- PHILADELPH IA , PA. 19112

- NAIC 4030.LD

- 1.6 Nov ~97O

- 
? AEC INST2~CTION 4030.ID 

- .

- - i~roa : Commanding Officer , Nava l Air Engineering Center
To: NAEC Distribution List No. 12

- Subj: Preservation, Packaging, and Packing

• Ret : (a) MIL-STD-726A *

- (b) NAVSUP PUBLICATION 470 *

- (c) NAVSUP Manual , para s. 27055, 27056, 27057 *

(d) MIL-STD- 116E -

(e) MIL-B-197D (,~~~~~44.~~~~ 5_
:

(f) MIL-STD 129E *

1. Purpose. To establish policies for preservation, packaging and
• pecking of materia l at NAEC .

2. Cancellation. NAEC Instruction 4030.1C of 25 Jul 1966.

• 3. Definitions.

a. Marking . Numbers , nomenclature or symbols stamped or painted on
- 

- 
- or Otherwise affixed to items oj container s for identification during
I handling, shi’~~~ tc and st~~~~e.’ The term “Marking” shall not oe consideredto include symbols used for material identification such as color codings

or tepetitive symbol markings on metals.
- 

- b. Preservation and Packag~~g. Application or use of adequate
• 

- protect ive measures to prevent deterioration, including, as applicable ,
- 

- the use of app ropriate preserva t ives , protective wrappings , cushioning
- interior cont~ Lners , and complete indentification marking up to but not *

- including the exterior shipping container.

- c. - Packing. Application or us~ of exterior shipping containers and
• assembling of items or packages therein , together with necessary blocking, =

bracing or cushioning, veatherproofing, exterior strapping and marking
- -of shipping container.

(1) In the boxing of some items, such as pendant and purchase
, - cables , the package containers are designed to serv e also as shipping

containers without requiring additiona l packing . In these cases , the ,
- 

. 
- “packaging” and “packing ” are the same .

-

. - 

- 
d. Storage. The act of storing or the sta te of being stored ; the

- keeping or placing of property in a warehouse , shed , ox open area .
Storage is a continuation of the receiving operation and is preliminary

(t o  the shipping or issuing operations . R E F — 3 1 
———-.-— - —•———— 
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3. ~i:ions. (continued)

e. Lavel~ of Preservation, Packaging, and Packing. Definitions of
these levels are contained in reference (a). Application of proper levels
is prescribed in reference (a).

f. Methods. Applicable definitions are shown in reference (d).

4. Policies.

a. All material manufactured and/or overhauled or in storage at NAEC
w5~ll be preserved , packaged and/or pecked to provide protection against
corrosion, physical damage and other forms of deterioration during handling ,
shipment or storage from time of manufacture or overhaul until material
is put in use.

b. The requirements established in references (a) through (e) will be
followed in determining and accomplishing the amount of preservation,
packaging and/or packing required for individual items.

c. Item identification, handling and shipment markings will fallow
— 

requirements set forth in reference (f).

5. Responsibilities.

a. The Industrial Department will preserve, package and identify all
material manufactured or overhauled at NAEC . In add ition , the Indu st r ial
Department will re-preserve and repackage all. Supp ly Department stock
material needing cyclic preservation. Sandblasting is now being performed
by the Industrial Depa rtment.

b. The Industrial Department will determine type and extent of
preservation and packaging to be applied to manufactured, overhauled,
and Service Change material. - 

- -  -

— - c. ERASO will furnish complete preservation and packaging instructions
for the processing of their material .  Packing and marking will be
accomplished in accordance with references (b), (f) end ICC regulations
by Supply Department (Packing Section).

d. The Quality Assurance Office will perform inspections and
- have such tests performed that may be deemed necessary to assure that

supplies and services conform to prescribed requirements.

e. Supp ly Department will request the Indu strial Department as
necessary, to re -preserve and re-package all items in stock needing cyclic
preservation. -

L 
2 R E F - 3  I 
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NAEC 4030. ID
16 Nov 1970

1’ . R. soonsibi l l t i e s .  (continued )

f . Supply Department will  pack , crate and mark all ma c~ r ial  s~-~i?7ed
- fr~ n NAEC and con st ruct shipping cases as necessary for package rnat e~iaI

received from -the Industria l Department. Items received f rom the
L~dustrial Department in accordance with par.  3.c. wil l  no~ be rapac~ced
bu~ will be stenciled with shipping data , etc. All  st rappin g and

- banding will be accomplished by the Industrial Department prior to
forwarding to the Supply Department.

- 6. Costs. The original preserving, packaging and marking of materials
• 

• inanu~actux ed , overhauled or grouped by the Industrial Department wi~.i becharged to the Job Order and allotment that financed its manufacture ,
overhaul or grouping . All other preservation, etc. will be financed by

• the appropriate allotment.

C . T . FROSCHER

R E F - 3
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DEPARThENT OF ThE NAVY -

NAVY BRAN Q4 AVIATI ON SUPPLY OFFICE
C&TAPULT AND ARRESTING GEAR -

PHIlADELPHIA, PA. 19112

- B2:JJC:jc
- 9830/(8927)

- - 5 OCT~~~From: Officer in Charge , Branch Aviation Supply Office (c~AG)To: Commander (537) , Naval Air Systems Cosmand
- Subj: Type M—2 1 Ar resting Gear Spare Parts for Procurement Action ;

submission of -

Ref : (a) - NAVAIRSYS C~l ltr AIR-5373C:118:HD of 2 Aug 1967
(b) BRASO ltr B2:JJC:br 9830/(8105) of B November 1965

- Cc) BRASO ltr B2:3JC:dh 98301(81486) of 10 August 1966 
- 

.

End : (1) List of Requirements for Subject Arresting Gear as
established during Provisioning Conference.

1. In accordance with reference (a) , a conference was convened
in the Branc h Aviation Supply Office (BRASO) during the period

- 
- - - - 28 through 31 August 1967 , for the purpose of reprovisioning the

Type M—21 Arresting Gear. Conferees included representatives of
— the Naval Ai r System s Comm an d (NAVAIRSYS~~M ) ,  Naval Ai r Engineer—

ing Center (NAVAIRENG CEN) , Naval Air Test Facility (NAVAIRTESTFAC) ,
Ma rine Corps Auxiliary Landing Field (MCALF) , Bogue Field and BRASO.

2. The Branch Aviation Supply Office originally provisioned this
- • equipment during September 1965, under the rationale set forth in

- - 
rcference (b) . at which time the M-21 was planned for utiUzation
as part of a SATS complex only. Reference (a) advised that the
M-.2l is now planned for utilization as an operational arresting
gear. Also , that projected plans call fox subsequent replacement
of other type s of emergency runway arresting gear at Naval Air
Stations. This provisioning was accomplished on that premise.
using the rationale specificed in reference (a) . F

3. Enclosure (1) i~epresents the results of the conference. It
contains the range and depth of shorebased system stocks of spare
parts required to support the program set forth in reference (a).
Requirements submitted in references (b) and (e) are superseded
by the requirements listed in enclosure (1) hereto.

L&. The following informational data supplements enclosure (1)
• - and should be supplied by NA VAI RSYS C~1 during procurement actions :

- 

R E F ~~..4
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• 

- 
- 9830/(8927)

- 
5 OCT~~ S7

a. Items for which Federal Stock Numbers are not listed are in pro-
cess and will be furn ished when available. Contracts negotiated for items
not havings FSN ’s must state that “Federal Stock Numbers and Allocation
Instructions will be furnished by the BRAS O and no iten s are to be shipped
~prior to receipt of this information , without approval of BRASO .”

- - 
- 

b. 
- 
Preservation, packaging and packing for all items are to be in

accordance with Specification MIL— S~D—79k (WP) of 10 March 1965, Method
“Level A. ” -

5. Excluded from the provisioning is the M-21 Drive System, for which ref er{
ence (a) assigns provisioning and supply support responsibility to SPCC,
Mechanicsburg.

6. It is requested BRASO be furnished copies of all cont cts, imendments
thereto , and correspondence relating to procurement of items listed in
enclosur e (1) .

• 
• -

- 
I .  i i .  KOVAR

Copy to: 
-

CO NAVAIREN GCEN (NI-2 1)
• CO SPCC Mechanicsburg (Code 78321) — -

B1 C2) -
- 

-

B2 -

B3
B21 (3)
B22 (3)
BRASO Prov. File
BRASO DF

- R E F - 4
-
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U. B. NAVY ~RA ’1C}~ AV~~7I ON . L ~~?LY OFFI CE _ 

-

~~~~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~ O~~~ ’J~
U. 5. N.~V*L ~~~~ ~~ Z~ Z Th•; .~ ~~~~~~~~~~~~~

~~~~ Lp~-:~~. ~~~ -~ ~~VAs:A ~~V 2
32:J.’C:d~• 9330/(86a3)

- 

Cf f ico~ La ~~~~~~ aac~ Avie~~on Se~~~;y  Office (C~~.O)
To: Co aadc: , nava l Air Sysce. s C~~~~ ad ( . ~-S3 73)

S~~ j: Ty~ s E-Z S Ar;estin~ Ocar ~c~~ ir Parts fc: ?rocurcnar.t Act ion;
s~~~is~ Lon of - -

~ef: (a) NAvA~~sYscc:•~ U21071 No’i ~~~~~~~~~ not tr~ ~ll 
-

End : (1) LL:t of R uirez~ents ~~r su~ j a~ t Ar z~.ing Gaar as 
- 

•.established ~~~~~~ Pr ovisioning Co~:f~ranca

1. In accordance vi rcfc;ence (:) . a aonf ~r :nca was rort ’Joa2d in the
~~~~~~~~~~~~•• ~~ari~~ S..??ly Office (~~t~~0) d.:in~ :ha ~~riod 14 t r o ~~h
1~ ~~~~~~~ 1~f 7 for :h~ ~~~~~ ~f ~~~~~~~~~~ ch~ Typo E-~~ A Cs t _ r ~
~~~~~ Co~ f~~~ cs in~ l~~tad ~~~ _ _ t i i~~~ of ~~~.e ~ -vz 1 Air Sy:~ ars
C : t - ~n~i , ~ava l Air ~~~~~~~~~~ Contar , All A~ :ric~r. EnZin~arir4: Cnzr .ar .y
n.~ ~~nach Aviacto n Su~piy O f £ Lc c. -

2. Encla~urn (I) rc~rcs..n:z the re~u 1t~ of th~ conference. It includc~the r~tn~ c and depth o~ ore-ha~a’d sy~ tcm :toc~~ rcqiireJ to ~uppori. thc
sot f orth in paragraph 3 below .

3. The t~ol1ow i~~ ratioi ~~i~ , con~u~r o&t in )~y ~~~~~~~ w.~c c~t~ loy~ d :

~~à. N~~ ber of Arras:tng Gear ~ait~ prov~sicned (each l nLt
consLsts of ~~o ~-28 engLanz) 6! -

b. t~ mber of fields at whtch tnits will be installed 49
c. Total rcsca:Lcna , all unit s , for cn.~-year period 4500
d. Qeantitte s of icon: liscc-d i~ caclo:u ra (1) are bazcd

on the premise c-~ supporti~~ a , b , and ~ above for a
period of ono year. 

-
• —

4. The followtng i fornational data s p l~n:~cs enclosure (1) and
ohould be applied by ~~val Air Syst ~~; C~ r•-~cad dun n; proeuretont aettons:

a. Fed eral S~o:k j .bers have baen raquc~ ccd for all L:eas La 
-

e~ cIeouna (1). Coo. e c .  otiataf r.~-’~: i~~ .n:a :h:t ~~~ercl Stock
H.a~a:a ar~ a1loca:~ an i :ni~ction.. for t~ t~ e s;n~es will be

• ‘o~ t~ o 3n.~.n:h Av~a;icr. Sz . :i ly  G~2ice , a..~ :h.: t r.: c~~~~i: ~ i1 bc
~~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~~~~~~~~~~~~~ th.~~ ~~~~~~~~~~ ‘-! !~~~t the ‘r ~v:~l of t r o

~.‘ ..‘- h  Avi.::tt.in ~~~~~~~~~ ~)‘. L  •,

~1 

-

• -

- 

• 

- - • —

L__ t • - 
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- 

- - 9S33/(8633)

‘? ~~
‘ 

~~~~~~~

b. Preservation, pac~ .~ci::~~ and packtn~ for :11 Itens i~ to be in
cordeace wtth Spe:tfiaa:toa ~~L-STD-7~4 (i!?) of 10 i’~rch l~ 35. ~ ethod

— s~al1 be “Leve l A. ” - 
-

5. Proc~re ant zccLons should be ±ni:Ln:sd as ~ro~~ :ly as po~~:1b1e in
ondon that spare: becon2 availe~ le in the sepoly systea consi~:aac with

ia. ca:laticn: and operations o f . ;hn  oqai~~ enc . It to raçue:ted that the
2rannh Aviation Supply Office be furnished as~ iez of all contrac ts ,

- a~ca~ naats thereto and correspendeo.ec relating to ~:o:ure ent of the L:ens
li:tcd La enclosure (1) .

6. Attention is invited that enclosure (1) rcp~a:cr.ts rec~ui:erents for
Type ~-2Z Arresting Gear less th~ Retrta ve Sys cea . In accor da nce with

- 
agnce~~nt reached d~~ing the ~rcvioionin; conference , Naval Air Engineer-

— 

: i03 Cante r will ar:an;e ~ ith Ships l’:nss Control Center , c anic:~~r~
- 

for the provisioaLag of the ~.atnievo Lyscea , as depicted in ~- AIL
dr awing’ 6l34Zte-l.

- ,—

I . 
• 

-

- - R. C. 3E.’~STEN
• Copy to: ~~~~

‘ direction

/ C3 WAVAflENGCEN Phila. (NI-23) (NE-7-t) 
-

- 
- :  / CO SPCC l.~c:hcaicsbur g -

—

L 
- R E F . - 4
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DEPM~THEN? o~ n~ !ASOINST 4030. W1
AVIATI ON SUP1’L? Or~IcE SDB2

700 RO).SINS ‘EWIJE 25 July 1972
PH1L4.DELPHL&, PA. 2911)

ASO FIELD IK~T C~IOT~ 4”30 ip 
/1-

F~O~: Co~z~ar.d~r.g Officer , A 4.ation Supply Off ice , Philade lphia 1—
TO: Eistribution List

SUM,: -CYCLIC 1~ S?ECIiO! M~) Pt.ESERVATION OF “R” COGN7.Z NCE MATERIEL~
-~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 

.- - ..-
-- -—- -~~

-
~~~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 

-~~
-

~~-: ~
-
~:-~~ —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ —_~~~-.r — 
_ , — _ —~~~~~~~~ - :—~~~

—
~~ ~~ - EEFe a~ :1~~~~U1’ Pt~~i~ n-4105, Subj-~ —tlRSl~ (List~-of Isa ii’-Requi~ing --

Special Handling)
(b) Bt~SA1~DAINST I~032.3A of 20 Aug 1964 , Subj : Care and

- Preservation of Stocks; policy for
Cc) Section C0004 , NSL of ASO • Master Repair List

• (4) Military Specification MIL-P-ul6E of 1965 . Subj~ Preservation ,
ncthc’ds of

(e) HAVAZF S Pub 15-01-1 and 2 - Preserva t ion , Packag ing and Packing of
Milita ry Supplies and Equipmer.t

(f) 1 AVSUP Publication 2002. WSL of Publications and Forms Cognizance
Synbol I , Section VIII, Part C

(g) Military Standard 12~E of 20 Apr 1970, Subj: Marking for Shipment
and Storage

(h) MP.’.’AIRI~ ST 4030.1 of 29 July 1966 , Subj : Pr*servation , Packaging,
and Packing of Aeronau tical Mater ie l  at Air Stationi Having Class
“A” Maintenance Facili t ies;  responsibilities and funding for

(i) OP1~A VIMS T 4030.1 of 11 Mar 197 1
(j) Military Standard 1O~ , Suhj: Sanpling Procedures and Tables

for lntpection by Attributes

F -  
£~CL: (1) P~cquency cycle and Sci*pling Quantities for Inspection of Preserved

)~~ter~e 1 in Stock

I. P t 0 .~~~ This instruction provideS current procedures and guidelines for the
cyclic inspection end preservation of “F.” cognizance materie l.

2. DIRECTIVE Cl~ CrLED. FASOINST 4030.IC

3, ScopE
• a. App lies to the Supp ly Depcrtmer.ts of CO1~US (Continental United State.) air

stations.

b. App lies to stocks of “R’ coEnizance materiel, except items listed in re fe rence
ta) .

4. ~~.C}~CRO~~D. Guidelines for cyclic inspection , and a fre quency cycle and sampling
table for t he inspectior. of prcserve d materie l in stock are contained in re fe rence (b) .

• 5.1~FINlT10~S

a. çycl~c pra sert’aticir.: The represervetion , repackaging or repacking of materiel
in sto re s on ~.r~ ich prev~ou~ 3 y app lied protect ive measure s have matured or deteriorated
to a point ~hetu ren~~-a l of protection is necessary .

• ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-
~~ 
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b. Cyclic  Inspect ion: The peri~di~ inves tLg.tion (m ired to vitual inspectior.) of
rateriel cofldition to ascertain the stote of preservation.

6. GENERAL GUIDES AZ~D RESTRICTIONS

a. Materiel in stores which is packaged “Level ‘C’” (ce~~~rcially packaged) or}~etho ~i IIL oL~ re ference~~d~) s e c~ sid e~ ed j.o ~~.jefe -f m .diteriora r..ion inden norrnal
atarage canditions Such netcrierwi1~,_ not be subje~tad to pre,er~at~on inspecxto~ .~nd _
subsequent reprtservation — — - ‘- — - — - — 

—

• b. Technical inspec tion or functional testing for proof 01 operational readiness,
prior to shipnent, shall not b~ perfor c~ d unless epecificafly directed by ASO.

i c. Prior to shipment, visual inspection of RFI (Ready for Issue) materlels viii be• conducted as follows:

(1) Unpackaged materiel for assurance of identity, completeness , and freedom
• from damage. Only materiel which can be inspected vithout removal of preservation or

protective wrappings may be consid.red to be in this category.

(2) Packaged material for adequacy of wrappings, containers, and markings con-
sistent vith..ibe need for protection in shipnant.

• 7. ACTION

a. Inspection. AtI pres.~vsd. packaged or packed items listed in reference Cc) .rc
• subject to th. cyclic inspection program and shall be inspected to determine the need

for represerva t ion, repackaging or repacking in the frequency cycle and sampling quan-
tities listed in enclosure (1) for the applicable storage condition.

b. Disposition of materiel

• • (1) All quantities on hand in itt condition shall be retained.

(2) ~1L quantities on hand in wIl (Not Ie.dy for Issue) condition, bu~
economically repairable , viii be repotted to £50 in accordance with existing instructions.

(3) All materiel beyond economic repair wUl be disposed of in accordanc e with
• .• • existing instructions.

a, preservation. packaging, packing and marking

(1) Unpreserved Vt material in store or returned to stor. will be preserved ,
packaged and packed in accordance with ~eferences (ci , (di , (e)~ end/or (f).

• (2) Preservation and packaging metstisls removed from samples for examination
to determine the need for preservation shall be replaced or r.newb4 as necessary on

• • •  

• items determined to be issuable.

• (3) Reprocessing of samples and the lot represented b y the samples ,,j
~~ 

not be
accomplished rarely to bring the preservation and packaging in accor d with current

• 
~equtremants.

(4) $~rkth$ of all containers will be in accordance with the current issue of
reference (g).

R E F - 5
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d. Esteriel not listed in reference (c). When an item under the cognisance of ASO
other than those included in reference (c), is found to be in need of preservation, and/
or packaging to prevent deterioration or damage , a PU~VMl~DA Form 483 (Psckaging/Preser-vitjon Recommendation) viii be submitted to £50. £50 will advise on quav”iUes to be

• retained and detail the preservation and packaging procedures for items so reported.
However , do not reiaort xo i.$o small quantities of unpreserved and inexpensive materie l
for which preservcUon would obviously be uneconomical or which will be consUmed locally

- T~ ghe fors.eab1e~_ future. 
- - 

• — - 
• 

- 
— . - — - -~
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- a. E,:pensei for Cyclic inspection and necessary reapplication of preservation .

packaging and packing resulting from such periodic inspection are chargeable to the
appropriated fund specified in refarences (h) end (i).

b. Supply operating funds will not be used for cyclic perserv.ttoo of stocks • ,

exceeding the guidance indicated in enclosure (1), except when the. inspection records
• and prior experience of the storage act ivity justify deviations to the frequency cycles

and samp ling rates.

9. I~ECORDS. Stocking activities will maintain records of line items inspected , items
founo to be in need of preservation and other pertinent information that will assist in
analyzinz preservation inspection cycles and the effectiveness of vorious types of
storage . The inspection records will be used by the stocking activity to provide a
basis :

a. Par establishing reinspection schedules.

b. For adjusting the frequency of inspection and the ssmpling rates for the various
• storage conditions.

• c. To determine the relative effectiveness of C/I~ (Controlled Mumidity) storcge.

10. FCIU1 CiTED. XAVSAND~. Form 4E3 - Packaging/Pressrvation Recomr~ndation.

Asterisks are not used to indieste
Change s since this is a general revision.

r~lsTr1~uT1o~ LIST ~ • I&/ ~~ J~ ALLS) DUSE

• F~ :ti. fl1STP~1BUTiON 
. Cap sin , SC, U~(

• A t Z~:Tic~TED 
£~ecutive Off icer

• 
_ _

• 
• 

•

• 3 -

R E F - S

• 
- • • •



• • •
• Y ~~~~~~~~~~~~~~~~~~~~~~~~~

• 
! 

~~O.NAEC.*4$$~~fV. ‘
$5) IAEC—ENG-7818

• asses cc. ,s.ss PAGE ~~

r 1
REFERENCE 6

MiLITARY 8PECIFICATIONS

SPEC. NO. TITLE

• MIL-STD-794C Parts and Equipment, Procedures for
- 

Packaging and Packing of

MIL-P-116E Methods of Preservation

MIL-STD-726D Packaging Requirements Code

MIL-STD-129F Marking for Shipment and Storage

MIL-STD-105D Sampling Procedures and Tables for-In-
spection by Attributes

FED. STD. NO. 102b Preservation, Packaging, and Packing
Levels

MIL-HDBK-696 Plastic Coating Compounds, St rippable ,
Hot and Cold Dip

MIL-STD-758A(SHIPS) Packaging Procedures for Submarine Re-
pair Parts Utilizing Transparent ,

• Flexible, Heat Sealable Film

• MIL-STD-647(ORD) Packaging Standards, Preparation and Use
of

MIL-HDBK-721(MR) Corrosion and Corrosion Protection of
Metals

MIL-STD-753A Corrosion-Resistant Steel Parts:
Sampling, Inspection and Testing for
Surface Passivatlon

MIL-HDBK-304 Military Standardization Handbook
Package Cushioning Design

M1L-B-121D Barrier Material , Greaseproofed ,
Waterproofed , Flexible

L
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SPEC. NO. TITLE

Ma-B-islE Barrier Material , Water Vaporproof ,
Flexible, Heat-Beatable

MIL-P-149B Plastic Coating Compound, Strippable
(Hot Dipping)

MIL-P-2845A 
• 

Preservation, Packaging, Packing, and
Marking of Main Propulsion Shafting,

- 
Bearings, Boat and Ship Propellers,
and Associated Repair Parts

MIL-P-3184B Packaging of Machinery: Deck and
Vehicle Mounted with Associated Equip-
ment and Repair Parts

MIL-C-3254B Coating-System, Bridging, Strippable,
Sprayable

M 1L-C-6799E Coatings, Sprayable , Strippable, Pro-
tective, Water Emulsion

MIL-P-9024G(USAF) Packaging, Handling , and Transportability
in System/Equipment Acquisition

MIL-C-10382C Corrosion Preventive, Petrolatum,
• Spraying Application : for Food Handling

• Machinery and Equipment

MIL-B-i 3239 E Barrier Material, Waterproofed , Flexible,
All Temperatures, Heat Sealable

MIL-B-22191 C Barrier Materials, Transparent, Flexible,
Heat Sealable

MIL-P-45021B Plastic Coating Compound , Strippable ,
Cold Dipping, 1200 F (490 C)

MIL-C-83933 Corrosion Preventive Compounds Cold
Application (for Motor Vehicles)

L-P-375C Plastic Film, Flexible, Vinyl Chloride

L-P-378D Plastic Sheet and Strip, Thin Gauge,
Polyolefin

L R E F - 6
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r 1- . SPEC. NO. TITLE

CCC-C-428E Cloth, Duck, Cotton; Fire, Water,
• Weather, and Mildew Resistant

PPP-F-320D Fiberboard; Corrugated and Solid, Sheet
• Stock (Container Grade) , and Cut Shapes

• PPP—B-636G - Boxes, Shipping, Fiberboard

PPP-B-62 1b 
• 

Boxes, Wood, Nailed and Lock-Corner

PPP-B-640d Boxes, Fiberboard, Corrugated, Triple-
Wall

MlL-T-23426A(AS) Tension Bars Aircraft Launching

L R E F - 6
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REFERENCE 8

MATERIAL & PROCESS REQUIREMENT SPECS.

SPEC. NO. TITLE

MPR26 Steel: Forged Bars and Billets , and Rough Forglngs
• (Aircraft Launching & Arresting Systems)

MP~l39 
- 

Wire Rope 1” dia. for Deck Pendants (MIL-W-6015)

MPR4 1 Strand Gap Quality Control of Wire Rope for E14-1
0-1/8” dia. ) Purchase Cable (MIL-W-6015)

MPR42 Quality Control of Wire Rope (M1L-W-60i5A for Purchase
Cables excluding 1” dia. and E14-i Purchase Cables

MPR400 Graphited Phenolic Material , MIL-P-543iA(AS) ; Modifi-
cation of Requirements for Sheets used in Arresting Gear
and Catapult Applications

MPR 1 007 Quality CX~ntrol for Attaching Terminals by Swaging, Cold
Forging and Pressing

MPR.10i9 Installation and Assembly Inst ructions for Installing
Bearing Races in Aluminum Alloy Sheaves

• MPR1O24 Instructions for Attaching Phenolic Spacers to Mark 7
Pairlead Sheaves and Mark 7 EngIne Sheaves

MPR.1028 Quality Control of MK 2 and MK 4 Bridle Arrester Straps

MPR.1 201 Protective Coating Systems

MPR 1 262 Preservation, Despreservation and Lubrication of Roller
Bearings (Over 6” 0. D.) and/or Sheave Sub Assemblies
for Launching and Recovery Equipment

• MPRI 283 Preservation, Packing and Packaging of Mark 2 and Mark 4
Bridle Arrester Straps

MPRI35O Heat Treatment and Stellite Coating of Control Valve Levers ,
Process for

L 
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N~ EC DRAWINGS

DWG. NO. TITLE

53-40112 Spacer Inner and Outer Croeshead and Fixed Sheave

71-40212 Spacer-Inner and Outer Sheave 24 & 28 P. D. CABLE 1-3/8

-29-40707 Cable Assy Purchase Retraction Engine Drive System

C87780 Bearing, Roller

AS 2791 Rope-Wire

31 7434 ClevIs Pin Damper Sheave Cylinder

400790 Socket Eye End 1-3/8 Dia. Cable Terminal

408402 Sleeve Valve Stem Constant Runout Valve

A414240 Nut , Union Unions and Straight Pipe Thread Adapter

501549 Lever Upper Ratio

• 504047 Cap Assembly Cylinder Damper End Damper Sheave
Cylinder

504130 Rod-Piston Cylinder Assembly Cable Anchor Damper

504821 Strap Assembly

509185 Sheave Assembly Cemented Phenolic Spacer 1—3/8 Cable
28PD

509979 Valve, Relief Through Flow “0” Ring Seal Type

• 512513 Track Wide Profile Impact Resisting

515659 1-7/16 Dia. Purchase Cable and Stowage Reel Assembly

613101 Piston Assembly Launching Engine Long Guide

613102 Piston Assembly Launching Engine Long Guide

613380 Strip Cold Drawn Sealing, Launching Cylinder R E F - 2
L
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REFERENCE 11

NAVSHIPS DRAWINGS

DWG . NO. TITLE

S4900H1332052G CVA 62 Arrg’t. of Ships Serv. Compressed Air System,
Main Dk. and above Aft. Fr. 132

513-1683281p CVA 63 Arrangement of Ships Service Comp. Air System
below 4th Deck

513-168382H CVA 63 Arrangement of Ships Service Comp. Air System
4th Deck

513-1683289D CVA 63 Diagram of H. P. & Aviation Service Air Systems-
1st Platf. to Main (Hangar) DL & Material Schedule

513-1683290G CVA 63 Diagram of H. P. & Aviation Service Air Systems-
01 Level to Flight Dk. (04 Leveb & Elevation

513-1683291E CVA 63 Diagram of Ships Service Air System (100 PSI) 01
Level & above & Elevation

F-

L
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APPENDIX INDEX

APPENDIX A REPLY LETTERS FROM GOVERNMENT AGENCIES

APPENDIX B PACKAGING DEVELOPMENT SOURCES AND REPORTS
COMMERCIAL AND MILITARY

APPENDIX C PRESERVATION AND PACKAGING SPECIFICATIONS
TABLES (EXCERPT S)

APPENDIX D SAMPLES OF NEW PACKAGING TECHNIQUES
MILITARY AND COMMERCIAL

APPENDIX E NAEC FIELD REPORTS-SAMPLE FORMS

APPENDIX F NAEC FIELD REPORTS OF DEFECTIVE PARTS AND
BRASO FORM 17 CARDS FOR PACKAGING INSTRUCTIONS
FOR THESE PARTS

APPENDIX G MANUFACTURERS OF PROTECTIVE COATINGS
CONTACTED

APPENDIX H NEW CORROSION CONTROL TECHNIQUES AND
• DATA MILITARY AND COMMER CIAL

APPENDIX J CORROSION CONTROL RESEARCH DATA SOURCES
COMMERCIAL AND MILITARY

APPENDIX K NEW PROTECTIVE COATING DATA
SPECIFICATION SHEETS

APPENDIX L PNEUMATIC EQUIPME NT DATA
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r 1
APPENDIX A

REPLY LETTERS FROM GOVERNMENT AGENCIES

A-i Department of The Army, Headquarters Tobyhanna Army Depot,
Tobyhanna, Pennsylvania 18466

A-2 Department of The Air Force, Headquarters Aif Force Logistics
Command, Wright Patterson Air Force Base, Ohio 45433

A-3 Department of The Army, U.S . Army Natick Laboratories , Natick ,
Massachusetts 01760

F
A-4 Defense Supply Agency, Defense Documentation Center, Cameron

Station, Alexandria, VirgInia 22314

A-5 Joint Military Packaging TrainIng Center, Aberdeen Proving Ground ,
Maryland

A-6 Typical Request Letter

L -~~
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1
DEPARTMENT O~ THE ARM

MEADQUA~ TE~ S TOBYHANNA ARMY O!DOT

\~
• ~ ,. 

) IO9 Y MAP IP4 A . I .4~ S’’.VAMIA i~3ea

~~~~~ ro

~~~~ ~~

~r . A .W. V.1k
N.tt.aai Desigiers, las.

• 
• 7801 Airp.rt Mgb~ay

Feaasaekea , IS 08109

Dear ~r. Yolk:

Ii reap.ese t. y.ur 12 Octeber 1972 letter Itr . Sa v.1 Iellaac.
aay be coatecteg La regard t. aew preserve ties sad packagiag
aatsriais dsvel.p.sat. ~r. Isilasco asy be r.ack.4 by calitag
Area Cod. (717) 894•8301.

Tours traly ,

• 
•

IS.  DaWiS
1r Director

A~C Peckagieg , Storage ,
• sad Co.teiaerizati•a Caster

A P P .  A — I

—~~ 
A~
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DEPA~~~MENT OF THE AIR FORCE 
~

H E A DQ UA R T E R S  A I R  FORCE LOGISTICS COMMAND I 
•

DSP 

WRIG$4T.PATTERSON AIR FORCE •ASC. DM10 4*433

Navy Contract N00156—72-S-0009 (Your Ltr, 12 Oct 1972)

Na tional Des igners , Inc.
ATTN : Mr. A . ti. ‘/olk
7801 Ai rport Highway

• Pennsau ken , New Jersey 08109

1. The Materials Division of the Air Force Packaging Evaluation
Agency has two programs underway which may be of value in your
study of preservation and packaging techniques for catapult com-
ponents. We are now investigating various water vapor barriers
for corrosion protection and are deeply involved in polyurethane
foam-in-place packaging techniques.

2. If you wish to discuss either of these programs in detail ,
please contact Mr. Paul Robbi ns , AFLC/DSPS, Wright—Patterson AFB ,
Ohio 45433, telephone A/C 513-257-4292 or 257 3734.

(r /~/~
- - 

( • —~— e ~~~~ 
-
‘

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • ‘ Cy to: Naval Air Engrg Center
~~~~~~ TBO~PSO~ Philadelphia PA 19112
Deputy~~1r~~~nr cf pgo~~gj~~
OfTlce ofL : Diat r ilutica

A P P ~~. - 2
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~~~~~~~~~~~~~~~~~~~ DEPARTMENT OF THE ARMY

U S ARMY NATICK LABORATORIES

SN N.PLY *!FE~~ TO 

NATICK. MASSACHUSETTS 0)760

2,T.r. A. ~•1 . Volk
• ~at ion~l Desi~ iers , Inc .

7331 Mrport Highway
Pennsauken, New Jersey 08109

Dear I.~r. Volk:

These Laboratories hare had rio experience in t~~ çre3ervatio~ 2”
pack~;ing of catapult cornponents.

One of the latest developments that may be of interest to you
is the foa~ -in-p1ace packaging using polyurethane foan as ablockIng and cushioning med.ia. Si~i1ar inf ormation may be

• received from Mr . Joseph Brugh, Director, Naval Logistics Grou~ .
• • Cheatham Annex, Virginia .

These laboratories have evaluated m~xiy laminates for fie:rible
packages. Information may be received by contacting any of the
following personnel of the General Equipment & Packaging Laboratory:

Mr . Frank J. Rubina.te, Chief , Packaging Division
• 

• Dr. Rauno Lampi , Chief , Systems Development Branch
Dr. Leslie McClaine , Chief , Engineering Sciences Divisior. .

Mr. Guy Scbrag and Mr . Macy of the Clothing & Personel Life
Support Equipment laboratory, also of these Laboratories, are
also possible sources of information on paper, paper products ,
plastics and films respectively.

Sincerely yours

/

~~~~~~~~~~~~~~~~~/;;;:¼

~*I-FEBDThAl~D L. TROISI
/ Packaging Technologist

• 
• Applied Techno1o~~ Branch

• • PackagIng Division• General Eq.uipmerit & Packaging laborat ory

• A P P .~ .-31

— .  _~~~~~• ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-.
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• DEPA RTME NT OF THE A R M Y

U S ARMY NATICK LABORA TORIES

SM MEP~~V stYLI TO 

NATICK , MASSACHUSETTS 01760

A~.r~a~E -GPK
9 • • - . . “-I ’S .’ •

•• S
~~~~~~~

. —

• • 
• .

• 
• 

•

Mr. A. W. Vo]J~: 
~v Q 5~4

• • National Desi~~ers, Incorporated
• 

• 1219 Vine Street ~~O
Phil~de1phia, Pennsylvania ‘

~~~~~~~

Dear Mr. Volk :

The Symposi um referenced in your letter dated 1)4. Anç.ist 1972 ~;i2~. he
devoted to the excbange of ideas, technical infor~~tiori, and
within the Military. Industry participation is not anticipat’~d.

Your interest in the Symposium is appreciated.

• 

- 

Sincerely yours,

• FRANK 3 • RUBThATE
• 

• Chief
• • • Packaging Division

• Genera]. Equ.ipment & P8ckaglng Labor

A F P . A 3I
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DEFENSE SUPPLY AGE NCY 1
OEF~~NSE 0OCUMEMTATI O~9 CENTER

• 
• CAME ROJ’4 STATIO N

~~~~~
, 4 AL EXA NDRIA , V IRGINIA  22314

•~~-. — .•, •~~~
• 

S

- - 

1’}IIS PAGE IS BEsr QUALITY PB Cfl~A~)~L~
~ r~JC-TSR-2 

Fã~O1I copy PUR1’~ISH.~~ ro DD,C ,_ ..—
Case No: 7304.1014.1 30 Oct 72

~‘!r. A. W . yolk
~~~tiona1. Designers , Inc.
lZQ~ Vine Street
Philadel phia , Pennsylvania 19107

Dear Hr . Volk:

Reference is made to our telephone call to your office on 27 Oct 72 re-
garding your letter of 12 Oct 72.

DDC is- authorized to provide its services to organizations engaged in
research and development under a U.S. Goverr~aent contract or gran t and

• registered to receive DoD scientific and technical information. Since
• the reports of interest to you are required in connection with ~4avy con-
I t ract N00156-72—A—0009 , your organization appears to be eligible to reg-

ister. If so , please read carefully and follow the instructions in. the
enclosed DSAM 4185.3.

• • 

Upon receipt of a properly executed DD Form 1540 and DD Form 1541 (requ i
• for  classified service) in DDC, your organization will be registered for

serv ice . At that t ime, you will be sent a kit containing instructions
and form s for use in requesting service.

• 
• 

- Sincerely, -

• •
. 

•

4 End AVI L. V LLI~ )RD
• 1. NTI S Brochure Chief , Reterence

2. DDC Brochure Services Branch
• - 3. DD Forms 1540 & 1541

• 4. DSAM 4185.3

L 
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Nationa l Design ers , Inc . 
— 

Phila.,P

• 
78OlA irport Highway Pennsou ken, N.J. O8~O9 New Jerse

lOOctoberl972
~~~~~~~~~~~~~~~~~~~~~

•
.

•

• 
-

Dept . of The Army
Joint Mil. Pkg. Tng. Center
Aberdeen Proving Gr. • Md. 21005 -•

• Atta : AMXPT-S

Gentlemen:

We are currently maldag a study of preservation and packaging catapult
• 

• components for N.A .E .C.,  U.S. Naval Base, Philadelphia, Pa., under
contract N00156—72—A—0009 .

• In conjunction with the study , we would appreciate receiving six (6) copies
of your latest lasue of your Milita ry Packaging Guide JMPTC BKL T 100 to
use as a reference. Further, if you could advise us of the person within

• your facility who heads up your Packaging and Laboratory group, that we
- could contact in regards to development of new techniques or methods for

preservation and packaging of metallic parts.

• 

- 
Thank you for your cooperation.

Sincerely yours,

- ; 
A.W. Volk

AWV/wj

L 
. A P P I A-6 J
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APPENDIX B

PACKAGING DEVELOPMENT SOURCES AND REPORTS
COMMERCIAL AND MILITARY

B-i Modern Packaging, McGraw-Hill Publishing, 1221 Avenue of America,
New York 10020 (212 897-1221), Modern Packaging Encyclopenia

B-2 Package Development, Scarborough Publishing Company LTD, P.O.
Box 225, Brlarclife Manor New York 10510

B-$ Package Engineering, A • J. Ray Publishing Division, Cahners Publishing,
55 Wabash Avenue, Chicago, IllInois, 60603

B-4 Packaging Design, R. C. Publishing, 19 West 44th Street , New York
10036 (212 682—0830)

B-S Packaging Digest, Penton Publishing Company, Penton Plaza, 1111
Chester Avenue, Cleveland, Ohio 44114

B-6 Packaging & Shipping , Bonnell Publishing 437 East 5th Street, Plain-
field New Jersey

B-? Official Container Directory , Magazine for Industry, 777-3rd Avenue
New York 10017 (212 838—7778)

B-S The Packaging Institute, U. S.A. , 342 Madison Avenue, New York
10017

• B-9 The Engineering Index Annual , Engineering Societies Library
345 E. 47th &. N.Y., N. Y. 10017

B-b Technical Abstract Bulletin, Annual Index Department of Defense
Defense Documentation Center Cameron ~ ation, Alexandria Va. 22314
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APPENDIX B-lA

M ODERN PACKAGING
GENERA L iNDEX AND GUiDE

TYPICAL REPORTS LISTED

• PACKAGING

Coatings, Waxes

1. Comparing coatings
2. More on coatings vs. laminations

Flexible Films, Resins

1. Permeation through plastics
2. Pinhole resistance of flexlbles

Foam, Cushioning Materials, Liners

1. Combinations with foam problem-solving packages
2. New cushioning foams for packaging applications

Cartons

1. Comparing coatings
2. Packager for hardware

Corrugated

1. Foam—in—place system simplifies cushioning job

Shows & Seminars

1. Ecology Is still Topic “A”
2. Ocean-hopping for new ideas

Technical, Engineering, Research, Testing

1. Enter polybutylene fIlm 4. Space efficiency of shapes
2. InhIbiting can rust 5. Testing for akaline reaction
3. Package specification

L -J
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APPENDIX B-2A

PACKAGE DEVE LOPMENT
EDITORIAL INDEX

- 

TYPICAL REPORTS LISTED

PACKAGING

Cushioning

1. Determine product fragi lity before designing the container.
July/Aug p. 14

Design

1. How to develope innovative package design concepts.
July/Aug p.3

Flexible Packaging

I. Tailored packaging properties with new alloying processes.
July/Aug p. 23

2. PredictIng material behavior thru accelerated storage testing.
Jan/Feb p. 13

Testing

1. DetermIne product fragility before designing the container.
- July/Aug p. 14
2. Basic concepts of package testing need re-examination.

May/June p. 5
3. How to use supplier provided engineering and testing services.

May/June p. 31
4. How to pre-determine packaging system adequacy and assure quality control.

Jan/Feb p. 5

• L
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APPENDDC B-3A

PACKAGE ENGINEERING
CUMULATIVE EDfl’ORIAL INDEX

TYPICAL REPORTS LISTED

PACKAGING

Cleaning

1. Cleaning fluid strips unwanted coatings from machine part s

Coatings

1. New nylon coming for coatings, adhesives and co-extrusion
2. Prevents wear on machine parts

Containers

1. New case, interior pieces hold heavy contents Intact but use less material
2. What ’s ahead in thermoforming containers

Costs, Packaging

1. Styrene foam plus corrugated cuts costs, gains space by Anthony
LaMendola

Environment

1. Moon-trip Ideas help cont rol your packaging environment

Films 
-

1. Film protects metal from rust , corrosion
2. Packaging materials in action: the outlook for the 70’s

Functional Packaging

1. Get at crate’s contents without dismantling crate by John D. Kroll

L
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PACKAGE ENGINEERING

CUMULATIVE EDITORIAL INDEX
(Cont’d)

Marking Equipment

1. What ’s ahead in code marking and imprinting. See also: Coding equip-
ment; Imprinting equipment ; Packaging operations/techniques; Printing
equipment

Military Packaging

1. Army packaging research generates know-why for industry

Package Development/EngIneering

1. DIsposability: big, new challenge for packaging management
2. Purchasing/package engineering team wraps up specs in one system by

W. F. Muagrove and James Field
3. What happens to the package in transportation?

Research and Development

1. Rapid method of finding water vapor transmission rates by Morris
W. Kane

Transportation

1. It’s time we pool our efforts to learn what happens to packages during
transportation--so we can specify exact protection

2. 1969 SPHE national symposium

A PP. B - 3A
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APPENDIX B-8A

THE PACKAGING INSTITUTE, USA
TECHNICAL REPORTS

1972 EDITION

• TYPICAL REPORTS LISTED

PACKAGING RESEARCH AND DEVELOPMENT

“Forecast In Packaging”; Dr. E. A. Nebesky and M. S. Peterson; F-1966 #F-6627

“New Concepts in Shrink Film Packaging”; W. A. Foster, Jr.; F-1964 #F-6415

“Industrial Shrink Packaging: Pallet and Bundle Pack”; N. B. Potter; F-1969
#F—6945

“~~ctn Packaging of Industrial and Consumer Products”; H. G. Kraut ; F-1964
#F-6425

“Future of Plastics in Rigid Packaging”; Dr. R. W. Finholt; F-1969 #F6916

“Plastic Packaging Materials”; G. E. Pickering; F-1965 #F-6530

“New Plastics, New Packages: Prospects for the ‘70s”; M. S. Thompson; F-1970
#F-7040

L
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APPENDIX B-9A

- ENGINEERIN G INDEX-1970 VOL. 69 A NNUA L

TYPICAL REPORTS L~ TED

PACKAGiNG

How to cope with military specs; Anon; Modern Packaging v 42 n 9
Sept. 1969 p 103-5; Military packaging, In its broadest scope, includes—
product preservation, packaging in unit wraps, cartons , etc, packing In
shipping containers, marking and Identification and utilization , such as
palletization and/or containerization. Basic literature and Information
sourdes, implementation of package changes from those specified , and
procedures to follow before and after bidding are discussed. 14557

A rmy R&D’a packaging Innovations; K S. PETERSON: For,d Eng
v 41 ii 3 Mar 1969 p 126-8, 130; Notes on progress of packaging pro-
jects at US Arm” Laboratories, Natick, Mass. These lnclude—reftn-
ment of the Natickometer Recorder, which records environmental and
shipping stresses required for container design criteria; improving
the pafletization and containerization of supplies; establishing the
reliablity of flexible packages for thermoprocessed foods ; developing
insulated containers for carring hot food on extended missions, etc.

24605

How to pack the package; S. BERNSTEIN (Quaker Export Pack-
aging Co. Philadelphia, Pa. ) Product Assurance Conference & Tech-
nical Exhibit—Trans, Ilempstead, NY, June 7—8 1968 p 135—6 ; It Is
pointed out that packaging engineering function must be considered from
a theoretical as well as pragmatic point of view, by the contractor and
the customer. There are significant points in the life cycle of a sys-
tem wherein packaging engineering can have an impact on effectiveness
and cost. However, the impact can only become a reality when pack-
aging engineering data and concepts are applied effectively on an over-
all technical and economical aspect of the desired system output.

34930 —
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Packaging for environment; A. SANDLER (General Instrument Corp,

Hickavifle , NY); Produce Assurance Conference & Technical P~hlblt—
Trans, Hempstead, NY, June 7-8 1968 p 141-6; Some of the basic environ-
ments encountered by instruments during both the “shipping” and “use”
periods are identified. Methods of counterIng a number of these environ-
ments are suggested. 41867

Flexible packaging rocks the ‘establishment’; Anon; Mod Packag
•~v 42 n 10 Oct. 1969 p 124-33; ConsideratIons of new materials/machine
concepts which lure management with offers of methods that open up
new profit options, economize on plant, Inventory and shipping space,
and counter inflation by helping solve labor problems. Shrink pallets
concept, its performance and application possibilities. VMe diversity
of shrink casing and wrapping in packaging industry. Overwrapptng with
attention paid to sizing up specilized wrappers. Packaging lines compri-
sing forming, filli ng and aeaiing operations. Economic aspects of recent
development in packaging field. 51803

Point of departure in development of shipping packaging. The develop-
ment of these packagings is influenced by various factors. The most
important ones are protective properties against shipping and storage
strains. Ease of packaging the product with machines, ease of handling
and opening the package, and sales appeal of the package are some

• 
- 

other requirements. The author deals comprehensively with all aspects
in connection with the development of shipping packagings which gains
Increasingly in Importance. 51863

Packaging m~n~gement. No longer a bit part; Anon; Mod Packag
v 43 n 2 Feb 1970 p 82-5; Considerations of new approach to duties and
responsibility of m~n~gers in the packaging industry. Report Is pre-
pared on opinions of many executives from among industrial management.

56167

Costs. See also Packaging Materials—Plastics.

World packaging prices go up; Anon; Mod Packag v 43 n 4 Apr 1970
p 133-6 ; Economic considerations related to the present situation and
development trend on the world’s market with particular attention paid
to influence of war, inflation and labor costs which are felt everywhere.
Statistical figures are presented which show that international flow of
materials and containers grows. Some economic data for the United States
and other countries are tabulated. 56737
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APPENDIX B-1OA

DEFENSE DOCUMENTATION CENTER
TECHNICAL ABSTRACT BULLETIN

- 

ANNUAL INDEX FOR 1970

TYPICAL REPORTS LISTED

PACKAGING

Antitank Ammunition
TOW Container Redesign .

AD-875 470L 70-23 Fid/Op 13/4

Automatic
Process Improvement for 105 mm Automated Propellant Bag Loading.

AD—871 393L 70-16 Fld/Gp 13/8

Bibliographies
Packaging (Ordnance) . Volume III.

AD-508 100 70-10 FId/Gp 13/4

Cargo
Air Transport (Suitability of Equipment for) .

AD-866 647 70-9 Fld/Gp 13/4

Cartridges
Product Improvement Test of Package for Cai~tridge, 81-mm, M301A2
and M301A3.

AD-872 554L 70-19 Fld/Gp 13/4

China
China Packaging Institute--Translation.

AD-863 610L 70-5 Fld/Gp 13/4

Czechoslovakia
Twenty Years of Packaging Research In the Czechoslovak Socialist Republic --
Translation.

AD-861 689L 70-2 Fld/Gp 13/4
Problems of Packaging in Czechoslovakia -- Translation.

AD-871 571L 70-17 Fld/Gp 13/4

L 
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DEFENSE DOCUMENTATION CENTER
TECHNI CAL ABSTRACT BULLETIN

ANNUAL INDEX FOR 1970
(Cont’d)

Food
Engineer Design Test of Flexible Packages for Heat Processed Foods -

• Fruitcake and Date Pudding.
AD-863 888L 70— 5 Fld/Gp 6/8

Engineer Design Test of Flexible Packages for Heat Processed Foods -
Beans, Green; Corn , Whole Kernel; Chicken a la King.

AD-863 889L 70-5 Fld/Gp 6/8

India
The Most Common Hazards, Defects and Damages of Packaging when

• Transported and Stored in India -- Translation.
AD-867 767L 70-11 Fld/Gp 13/4

Machines
Sandbagging Systems.

AD-876 008L 70-24 Fld/Gp 13/4

Management Engineering
- 

- • The Characteristics of a Military Packaging Management Information
System.

• AD-863 950 70-5 Fld/Gp 13/4

Ordnance
Packaging (Ordnance) Volume II.

AD-867 200 70-10 Fld/Gp 13/4

Scientific Research
Research on Packaging -- Translation.

AD-861 199L 70-1 Fld/Gp 13/4

Sealing Compounds
Effect of Semkit Packaging on Sealants: EC5106 B~ and EC5123 B2.

AD-862 448L 70-3 Fld/Gp 13/4

Small Arms Ammunition
Caseless Ammunition Packaging Program.

AD-864 527L 70-6 Fld/Gp 19/1
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DEFENSE DOCUMENTATION CENTER
TECHNICAL ABSTRACT BULLETIN

ANNUAL INDEX FOR 1970

Standardization
— 

‘
- Containerization , Its Necessity and the Possibilities of Developing it - -

Translation.
AD-863 620L 70-5 Fld/Gp 13/4

USSR
Development of a Specialized Packaging Production in the SOVIet Union --
Translation.

AD-862 918L 70-3 Fld/Gp 13/4

PACKING MATERIALS

Environmental Tests
Development and Evaluation of a Packaging System for MK 4 Mod 0 Smoke
Canister.

AD-862 278L 70-3 Fld/Gp 13/4

L 
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APPENDIX C

PRESERVATION AND PACKAGING SPECIFICATIONS
TABLES (EXCERPTS)

• C-i TABLE TI. -Chemical and Physical Characteristics from

-. • 
MIL-STD-794

C-2 TABLE m. Group Descriptions Leading to Basic MIL-P-116
Methods from MIL-STD-794

C-S FIgure 1. Methods of Preservation from MIL-P-116

C-4 Table In. Schedule of Acceptance Test and Visual Inspection Aids
from MU.-P-116

L
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APPENDDC D

SAMPLES OF NEW PACKAGING TECHNIQUES
MILiTARY AND COMMERCIAL

D-1 Foam Packaging of Gas Turbine Compressors

D-2 Yoam Barrier to Protect Cable Assembly

F 

D-3 Film Packaging of Washer Components

D—4 Film Packaging of Carburetors

D-5 Foam Sheet Packaging of Electronic Parts

L 
— 

.• -• - - •• -
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Compressor Packaging Completed
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Shipping Box Cut Open to Show Foam in Place 
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PACKAGiNG OF GAS TIJREINE COMPRESSORS (Sheet 3 of 3) 
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APPENDD~E

NAEC FIELD REPORTS-SAMPLE FORMS

E— 1 NAEC 2104 (Rev 8/69) Arresting Gear Yield T.c~~tca1 Report

- E-2 NAEC 13810/5 (Rev 3/73) ~~esm Catapult Field Technical Report

E-3 • Letter Form - Field Technical Report

E—4 NAE C 13800/4 (Rev 10/72) Fast Action Dlscr.pancy Report (FADR)
I

- •• E-5 NAEC 138 20/3A (Rev 12/67) Reply Card to Initial Report

NAEC 4855/b A (Rev 6/69) Request for Salvage Action

E-7 NAEC 3900/7 (Rev 5/66) Request for Engineering Information

1.
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Arrest ing Goa r ’Fte t d Technica l ftepo rc P.EPO.~T aID .

_____

NAZC 2104 (R,~V 8 /GQ)  DATE
__________

CARRIER AND FIELD
SERVICE UNIT

- From : - NAE C Field Technician__________
To: Fleet Opera :ions Service O f f i c e r , ~AEC

~h tp o r A :t i v i t y  Visi ted :______________________________________• Locati on:_____________________________________________________________

- Dat e A~rived: - Date D -pa r te d: _
Purpose:_______________________________________________________________

- Perso n nel Contacted : A/C Off icer  A/C CPO_______

- - 
- Arresting Gear Type : —

ITEM CO~*1i2~’T

- 
1. 1-iA~~~ EI~CL’TE tINDER AND RAN - 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2. COI~STANT_RTJNOt~T_VALVE_AND_DRIVE_SYSTEM ____________________

3. PIZI?.ACT VALVE AND CONTROLS 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

fr~ 

- -
‘ 

- 

- 4 ACCUNULATO~1/AIR FLASK ASS~ -3LY 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5. COOLEX ASSEI IZ LY 
________________

- 6. DRIVE SYSTEM
- A. Cables

B. Poured Ter minals -

- C. Fataleads and Guides 
____________________

7. - SHEAVE S AND SHEAVE GUARDS -

¶ 8. ELEcTRIcAL SYSTEM - 
-

9. BAR2I CAD! 
_____________________

- - . - A. Sta ni hions -

• B. Powe r Package
C. Cont rols -

tO. WIRE SUPPORTS 
__________________  -

11. SHE AVE_DA!*ERS 
__________________

- . 12. ANCHOR D&~1PERS _________________

13.__CHANGES_ACCOMPLISHED 
___________________L14. MISCELLANECUS A P P. E

- . 
-• 

- - 

- - -
~~~~~~~ - - --~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -• --~~~~~ - -~~~~- - - - -~~~~

- 
~~~~~

—• --- -
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~cea~ ~a cap uit £1.14 Techn.tcal Report REPORI NO. 1I ~~d~~&!C 13810/3 (Rev 3-73) DATE________

• 

• C&RRI~~ £1~ 711W
- 

-

_NAZC PLaid T-~ehnLcjan_____
T-~~ F leet Techni cal Service Officer , NAEC

Ship Visited :_____________________________________________________
Location :_________________________________________________________
Data ArTived: -

— 
Data Departed:

________

Purpos.:__________________________________________________________
Personnel C.ntac?..dj  Air Officer Catapu lt O ff i

- Catapult )taintinanc. Officer Other
________

Staa~ Catapult Nodal/a:
____________________________________________

rr~ --

- - 
- - -

~~ 1. PC’.lTR cr~xND~~.sJ.~zALn~ s rRIplskuriiz
I AND PISTON ASS~~~L?fLU~~ICATI ON SYSTEM 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- 2. WATER 3RA.~ C~~~O?~ NTS 
___________________

- 

- 
3. DECX TENSIONI NG SYSTEM/WiSe GEAR IAUNCL ____________________

4. ELECTRICaL S~SI?~ ____________________

S. CoNS OlE co~~o~~ rrs -
- - 

- 

• 6. B CTI~ON ENGINE ___________________

• A .- Cables 6 Sheaves - 
-

• 3. Equalizers
- - I C Buffers

- • . - - 
- D. Grab
• B. Bydraul ic Control Sy~it~~ __________________

-

- 

- 

-- i - 7. Pu~eSJVI~çF~ RS A)~ LV~~ ~tnes -

•
~ - 

- - 

8. IAU aNG/E~~AIJSVCONTWL vALves 
- ( 9. ~~~vI~~ ~~~ fco~~~ /cO~~~~~ - 

.

• 

- 

- I 10. DE~~ A~C!SSORI!S INCL I BRIDLE ABRESTER 
________________

• 

- 

• 
1l._ STE.’�4 SUPPLY ~~~AUS~ AlC~ PR2-1~EAT PROBL~ 

-

• 

- -- 
I )~ VSRIPS IhTE~~1cE_AREA5 • -

— 

- • . 1 12. STEAM SUPpLy/E~Q~AUST/S1’~M{SM0THZRING ____________________
- 

13, TWA CONTROl. VALV!/PE~~bVEP3 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ 14. CORROSION b’coNraoL~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 
A P P. E - 2

— —. r - 
- —

• _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ _• •~~~_ • 4~~~~ .~ - • -~~~~ ~~_~~~~ _ _ _ ~ _ •~~~~ - •_ ~~~~~~~~~~~ —• 
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Report
USS RAN CERIM K 7

o FI~~D TEC~ {ICAL REPORT
NAVAL AIR ENG~~IEIRING C~~TER

P~ IL~~ !LP~ L~, PA. 19112 26 Ju~a 1972

r:~~~: NAEC Field Technician , C~~~1AVAIRPAC
T3: fl~eet Technical Service Off ice r , NA~C

- S~bj: Preservation and Packaging Nethods of Nk 7 Barricade Webbing Ass~~bli

End : (1) Photos: (-3 views) of ba rricade “as received”
— (2) REI No . 69—6119

- (3) REI No . 69—6162 .

- 
PISCTJSSION AND BA CKGROUND

Recently the V— 2.- Division of USS RANGE (CVA 61) procured a barricade Er
t~- e  su~ p1y syst~~ throug h no rmal supply cnaanels. The physical app eara ce o
ou :side of- the  box se~~ ed norna2. and no d~~age was evide nt . However when th
b~~ was opened it was read~1y apparent that the preservation metho ds used we
are wholly inadequate to protect the b~~-r~ ca~ e. -i cu.s ~.s very c1~~~~.1 ~~~~~~

r . . -  Clj v~.ews one t nroug h three. Needliss to say, the webbing was
- ‘soaked ’ and reeked of mildew.

- • This is not the first~ reported discrepancy dealing with webbing ass~~ b1i
encl osures (2) and (3) call attention to sinilar probl~~ s although not quite

‘ as severe,

- Inform al conversation with shipyard packaging and preservation personnel
- indicated that this probl~~ could b-~~~~lve~ Dy~uCL.L 3.z ing the ~ ethods contorn
to M~~~—P—116E Section lA—B (water/vapor proof bag , sealed). The bag itself ,
vhic~ con.fo s to MIL—B-.l3lE Class -1. and 2, can be made to any size or shape

‘ depending on the need of the user. It is heat sealed to preclude entra nce 0;
wat er or vapor. An additional suggestion would be the use of sufficient bag :

:~~f desiccant to be. packaged with the webbing to - r ~~o.~ any ~~bient mois tur e
in the barricade prior to packaging.

RECC~C~~ IDATI ONS 
- 

-

- - Reco end NAEC and BRASO Quali ty Assurance resolv e this pro bl~~ by purgix
the eyst~~ of cont~~ inated webbing assenblies and ensuri ng that adequate
packaging aid preservation methods are utilized to ensure the quality of this
seldom used but  vital piece of ~~erge n cy equipment. - 

-

/s! Richard M. Scbi.~~an -

- - 
- 

- RICBAPO.D N , SCffl~1AN -

- DISTRIBUT ION :
CC:’.NAVAIRSYSCON (AIR 537) - CO NATTC Lakehurst (Attn. TR.BO)
CC~!NAVSRIPSYSC~( (Code 422V) NN SB&DDCO (Cod e 271) A P P. E - 3
CO AV~ T~ TP~S~~~ C Lakehurst Distribution List No. 2

IISS RAN( rR (rvA Al ’s 
- -

- — -——  -- ~~ - — — — ~~~——- --
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EZA - 6l1~l48-l I~A Barricade
iliSSa (t.(.r. e.)

E.Va~Rdaen - C.R. Dewitt 
- 

FADR Report

9~ ALIT? AS STJRANC PROGRAM 
-

F

- 
1. The foll~~ing in formation was rece ived via Pas t 4ction Discrepa ncy Ei

~- (FA~R) from the USS A.MZRICA CVA-66. - - 
- -

- a. ‘!Webbing assembly Vii water soaked. No damage ~as noted on bc~
water-proof package prior to opending.” - 

- 
- 

-

2. Engineering counts are rseuest.d for transmittal to Fleet Personne l

- - 
- /1/ C. R. Dewitt ABEl IJSN

- 
- • 

- Ext. 3389 / 37 22 -

• I - - :- - - 
- - - 

- 
-

a —

~~‘~~~~~ ‘“ ~~- ~~~~~~~~~ — - - - - -  
•

- ~ :- - - 
- - - - ~~~~~~~~~~ 

.‘ - -~~ 
-
~~

‘~:~~bb1i~ assembly ‘vate r-soakln;”. is nuz-~.aUy due - to the am b L ~ nt : .m~ ietu re at
- 

~b~’ t he webbing --tn t he  t im e  between In i t i a l  prc ’curi~m~nt and t~na l uncrating
rot har mfu l to the webbing beyond a 3 -to 107, loss (naximun) at st rength .

~~st r cng t li , however , is esst- ntaa l ty recuperited once the -ba r ricade - i-s ‘d ry ’ a
re lati ve ly speaking, and not soaked to the touch . : 

- 
- 

- 
• 

- - -
.

•~~~ meth od of removing or ~revrn tiàg th~s moi.ture retcntion prior:tc, pscktr.
• b e -  invest j j~atcd . - 0 

- : 
- 

* 

-

- 
- - A P P .  t -7

• 
-
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APPENDIX P

NAZC FIELD REPORTS OF DEFECTiVE PARTS AND
BRASO FORM 17 CARDS FOR PACKAGING INSTRUCTIONS

FOR THESE PARTS.

F-i Barricade (P/N 614148-i) Report and History Card

F-2 - 
Ten8ion Bars/Release elements (M]L-T-23426)

F-3 Lever (P/ N 501549-7)

7-4 Union Nuts (P/N A414240-1)

7—5 inner Race (P/N C87780-47)

7-6 Sheave Sub-Aas’y

7-7 Spacer (P/N 53—40112-2)

F—8 Cable (P/N 29-40707-775)

F-9 Sleeve (P/N 408402-1)

1—10 Cable (P/N A—92791-27-1750; —13-600)

F-li Track Section (P/N 408084-2; -3)

F—12 Socket Eye E~ d (P/N 400790—1)

7-13 Inner Spacer (P/N 71—40212-2)

F-14 Clevis Pin (P/N 31 7434-1)

7-15 Piston Rod (P/N 504130)

7—16 Cap Assembly (P/N 504047— 1)

7—17 ~~rap Assembly (P/N 504821-1; —3)

7*48 Valve (P/N 5099 79-1)

749 Piston Assembly (P/N 613101—7)

7-20 PIston Assembly (P/N 613101 -13)

L7~2’ Sealing St rip (P/N 613380-2) j

• - —  - - — — — ~~~~~~~~~~~~~~ — — °~~ ~~~ — —- — — -— — — -

- -- - . - 
-- ~~~~~~~~~~~~~~ ~--~~ - ~-~~ •~~~~~~~~~~~~~ —-~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- ~~~~~~~~~~
_ - -

~ __,_ ~~~~~~~~~~~~~~~~~~~~~~~
:-- - -

-- -- -- - — - - -
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Report #157-72 —1
qo USS RAN GER / MK7 B~

I ?~ YIELD TEC~~4ICAL REPORT - 
-

NAVAL AIR ENG INEERING CENTER - -

PHILADELPh IA, PA. 19112 26 June 1972

From: NAE C Field Technician , CaINAVAIRPA C H
~To: Fleet Technical Service Officer , NAEC

~Subj : Preservation and Packaging ?lethods of Mk 7 Barricade Webbing Ass~~b1ie:

Encl : (1) Photos: (3 views ) of barricade “as received”
(2) REI No . 69—6119 —

- 
- - 

(3) R.EI No . 69—6162 
-

DISCUSS ION AND BACK~ROtTND

Recently the V—2 Division of USS RANGER (CVA 61) procured a barricade f ro~the supply syst~~ through normal supply channels. The physical appearanc e of
outside of the box se~~ed normal and no damage was evident . However when the
box was opened it was readily apparent tha t the preservation methods used vera
are wholly inadequate to protect the barricade. - it~is ~.s very ~lc.i-t-y d e .~T~
~~—~..~ iusure ~4 va.ews one throug h three. Need liss to say, the webbing was
‘soaked ’ and reeked of mildew.

- This is not the first reported discrepancy dealing with webbing ass~~b1ie~enclosures (2) and (3) call attention to similar probl~~s although not qui te
as severe. -

Informal conversation with shipyard packaging and preservation personnel
indicated that this probl~~ could b s~lvea~~y u t ~Iizing the methods contor~~ r-
to MIL— P—ll6E Section 1A—8 (water/vapor proof bag , sealed) , The bag itself ,

- which conform s to )IIL—B—l 3lE Class 1 and 2, can be made to any size or shape -

* 
- - - 

- depending on the need of the user. It is heat sealed to preclude entrance of
water or vapor. An additional suggestion would be the use of sufficient bags

‘of desiccant to be packaged -with the webbing to r~~n~~ any ambient moistur e

• ~in the barricade prior to packaging. -

RECC~~ ENDATI~~1 - 
-

Reco~~ end NAEC and BRASO Quality Assurance resolv e this probl~~ by purging
;the systam of contam inated webbing assambuies and ensuring that adequate

- !pa ckaglng art! preservation methods are utilized to ensure the quality of this
seldom used but vital piece of ~~ergency equipment. - -

/ s/ Richard N. Sch~~an
- 

- 
- R ICHARD N . SCHUMAN

~ISTRIB~.rrtoN:- 
- ~X11NAVAIRSYSCCM (A IR 537) CO NATTC Lakehurst (Attn. TRBO)

~~ 1NAVSH IPSYSC~ ,1 (Cod. 422V) NN SB&DDCO (Code 271)
~O HAV1.T2~r~S~~LC Lakehurst - Distribution List No . 2
~ O USS RANGER (CVA 61) 

_ j
~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ 

~~— — - - - - - 
-

— - -  ..- — -- - U ~__ - - — - - --_ - -
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APP. 7-2
- 

FIELD TECHNICAL REPORT Report ~
1~iC~o$s’I1 I NAVAL AiR ENGINEERING CEN TER 19 June 1972

- 
PHILADE LPIIIA, PA 19112

j r om : NAE C Field Technician , COMFAI R~L~D
~o; Fleet Technical Services O f f i c e r , NAE C

~u b j :  Launching Accessories (Tension Bars); Issue control of

~tef: (a)- ASO ltr ser SCW4—lO3:~-IP;ftc Serial 10290 of 15 Nay 1972

~~cl: (1) Copy of DD Forn 1348-1, DOD Single Line Item Release/Receip t Doctm~i
(2 )  Pic ture  of packing container of F—8 Tension Bars as init ially opent
(3) CLose—up view of enclosure (2)
(4) & (5) Close—up view of rejected Tension Bars in subject shipment

- aeference (a) is a recent letter governing the issue control of Tension Ba-
t specifies , among other things, that :

(a) All Tension Bars are to be issued in complete lots .
(b ) No -lots are to be spl i t .
(c) Current packagi ng and marking ins t ruct ions  for  the cont rac tor .

It  is noted that there is no specif ic  prohibition governing the repackagin~
~rid or combining of whole lot quanti ties into larger shipments . It is further

• hated that no intermediate quality control inspection is cited in the event it
necessary to repackage/comb ine lots into larger consignment s .

- ~~~ . Enclosure (1), although predating reference (a) by some considerable time ,
~..s an indicator of the need for additional and more specific instructions in thi~rca. This shipment , f rom NAS Jacksonville , Florida was in response to a requ.
~tion fo r 200 P—8 type Tension Bars FSN IR 1720—866—7019 for US S FRAN KLIN D. Rot

• Kcv~ 42) .  The shipment , opened in the write rs presence , was as show-n by enclot
• k2) and (3). Detailed inspection of the bars resulted in approximately 30% re~ -

for excessive corrosion and pitting as shown by enclosures (4) and (5).

4. It is considered that the condition of these Tension Bars was the result o.
~evera 1 factors :

• (a) Age
(b) One or more instances of repackaging
(c) Less than ideal storage environment

—~1
5. It ~.s re commended that NAE C ins t i tu te  proceeding to insure :

(a) ASO reissue re ference (a) as a Notice or Instruction to insure wide at
better controlled distribution .

- (b) Amend the contents of reference (a) when rewritten as an Instructiot~ ‘
- - 

Notice to include ; - - 
- -

I (1) Detailed pa~ckaging/repackaging requirements for all intermediate
activities .

L 
.

- ----—-- —- ~~~~~~-~~~~~~-- - - — -  -- -
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r f~~~~.•%V5( Z REPORT # 148-72
i~ 

June 1972
Subj : La*.~ chtng Accessories (Tension Bars) ; Issue con trol of

(2) Stowage requirements.- - 
- 

- (3) Pe riodic or preissue quality inspection of the contents and -

package at issue control points. - 

~~0~~

6. I c - shouL d  be noted tha t  packaging and issue control requirements are equ.impo rtan t for other laun ching accessories (such as bridles and pendants)  asas Tension Bars .

- 

- ~
j i__ _

~~

1sf C. C. Roy
C. C. ROY

DiSTRI B UTION :
NAVAIRSYSCOM (CODE AIR-537)
NAVSH IPSYSCOM (CODE 422V)
USS PRANXLIN D. ROOSEVELT (CVA 42)
NATC PAN RI VE R FLIGHT TEST DIV.
GO , NATF (SI) LAKEHURS T REJ issued #72-5052
COMFA IRWESTpAC (CODE 712) -

NEWPORT NEWS SHIPBUILDING & DRY DO CK COMPANY (CODE 271)
NAT1C LAKEHURS T (ATTN : TRBO)
DI$T RIBUTI~~ LIST #1 - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _
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r~oM: N.A. E. C. , LA (INCHEB SHIPBOARD DIVISION ( N T  S

- 1T0: ALL CONCERNED (ESSD, ASO, BRASO, SPEC. COGNIZANT DESK ,

WA SH. D. C., ETC. )
- 

- StJBJ : Military Specification MU.-T-23426A(A S) dated 13 Nov. 1967 ; Amendment I

- dated 19 Sept. 1972 , Prooosed uodatlnz •

ENCL. -+ (1) N . A . E . C .  Field Report 148-72 dated 19 June 1972 , Tension bars , Issu

- control

(2) Excerpt from MIL-T-23426A (AS) paragraph 5. Prepa ration For Deliv€

(3) Excerpt from MIL-STD-794, 8 Dec 1972 paragraph 30.1. 2. Cri tical

group Items -

• (4) A. 8.0. Packaging instructions #12152 (dated 4 Oct 196 8)

(5) Fed. $td. No. 102 dated Z9 Jan . 1963)

- - ~~ (6) MIL—T—23426A(A S) Amendment I dated 19 Sept 1972

- - 

- 
. ~~ (7) MIL-T-23426A (A S) Proposed Amendment 2

Reference (a) Contract N00 156-72—A —0009 Task Order #0058 Preservation and Pack

- 
- - • 

- aging of Catapult Components and Corrosion Control of Pneumatic

Systems In Marine Environment.

- -  - - As part of a study program prompted by reference (a) an investigation Into the Ca’

- - 

- for the situation revealed In enclosure (1) was pursued.

- 
- - 

- 

It was determined that the original packaging procedure , enclosure (2), could in—

- 
advertently allow shipment of the subject tension bars to the ultimate user (catapult

- . 

- . - 

- 
personnel) at a level C protection rather than a level A and would not adequately prote

- 

- the bars from corrosion. 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-- . 
_____
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A subsequent request for Improved packaging level of the tension bars (ver crit ic

ite :ns,enclosure (3), requIring rigid Inspection and testing upon fabrication) was effect

by the release of enclosure (4) . requiring level A,enclosure (5),packagtng only.

A fur ther  release -of amendment 1, enclosure (6)1retntroduces level C protecti on

:0 be used in shipment from supply source to shipping point. This current procedure

now allows for the possibility of tension bars to Inadvertently be ing shipped to user

- ~catapu1t personnel) at the Jevel C protection.

Therefore , It Is the intent of enclosure (7) to eliminate any possible misunder stanc

ing and package the tension bars at level A ~~~~ from Initial ~upply source to ult imate

~~~ in catapult area.

— I

—~~~~~~~~ 
—

~~~~ - 

— -
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;Page i2 i:’- ‘‘
Parapaph 5.1. ~ Delete and aubnitute3

- 

“3.1. Cleanin*. end pra ~etwation — The bobb y portion of the Type I
- ter~ion bar •hali be c1eans~ to accordanc e vi th proc c~s C—i of MIL—P—fl6
s..~d coated wi th either Type P—i or P— 19 pr eeerv~tLvs in accorda nce with
r .cthod I of flI L—P— 116 . No pres.rvattv. co~pouod shall be per ittcd C- ’

- the painted ~~rf ac a of the Type I t.ns ioa bars. Type II bars do cot - -

- rfluirs • preservative coepound .” 
- - 

-
. - -

- - Pas’a~~aph S.2.lp bou t. sod substit ut s i ~~~~~ 
, 
‘:: 

- - 

- 
~~

- -

- - ~ ‘‘-“3.2.i Ls-v.l A— 4.nsioo bar . shall be packaged by lot~~c .~~pi.~~~ --
A lot of tension bar s , sachined fran a sin~la length of bu.lIi stock(s~~roxi~atsly 60 bar.), shall be unit P@cka:Cd Method III of UII.—P—1l~— U5ifl~ two fiberboard bozes, not exceeding thirt~ (30) bar, per c.~~tsiner.

3 Pi -3rbo~r4 beau .hall confora t o PPP—B—636 , Type cr or ST . Cl.a~s ~~~~~st~ ç~trs:~o 273 (as a atn inun). Jhan corrugated fiberboard container3 a e

~‘~rt ~ty rJ is required. Tension bar s sha ll be secure 4 ar4 cu:hi oned - -

- ‘ i t t ~~~lo i ach container by using half slotted , crie~ cr o’s (.~; cell typf’) -

c~~ru3at.d ftb.rboard ssparaeors, desi gned to hold •a~h bar .eu~ly cn~ Ln .
an upright position. - A singi. corrugst.d fiberb os~rd pad shall be used -

- u~~ er and ovsr (top and bottas) of the load to reinf o~ee th. contaioc~.’-
Corr~~atsd fiberboard pads shall confora to PPP—F—320 , Clses—Don stic. - -I - When .~.aIlsr quantities of bara conpris . a lot , no nore than one lot

• 
- shall be packaged to a unit coctatha r and to eoz-e than two lots to ~~~~~~~. : - 

-iutar~.diats containsi.” - -~~~~~~~~-
-• 

- :- 
~~~
.

- 
. 

-

• 
— - ~~~• - - -- :  - -~~~~~. - 

• . - -

Add cbs fo lloviog new psra gr ~pb~ ~~~

. . 
• ~ ~

•
‘

~- r-

- “3.2.1.1 Int .rr~e~ i.t. psekaetna — Two ~mtt pscka es with no nor-c -

zh~~ thirty (30) bars7 1n eøch , un it pac~agod as spect fXtd in 3. .1, eh~~2be p~ckaaod with in an int.rncdiat. container COnfor-mi1~3 to r?P—B—64 ), I
- -

- Clas s  2 for coiitaeta over 100 pound. or a container confora tog to P2! —~—i~~
4

Class ~.J.atba-r Raaist*n t , Grad. V3 (a. * o.in4- ’ .~~) f02 ~~ tan ts up to 1~) - -
po~~da I

,’

• - - . .  
- 

-

_ _  -
. 

. 

p..-.

_ _ _ _ _ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Para graph 5.2.2: Delete sod sob.tituts i~ ~~*; - .t ’:  
- 

-

- -
‘ “5.2.2 Lavel C — Tension ba r s shall be pre sà.e~3 anc~

•hlp~~ nt in a aannsr that Viii prevent deterio r at ion or physical dana~~
La packaged condition during transit frae the suprly source to t~e .hlt-
pins point, The pack gust , as a •iniaua , cawply with rules and reg la:~ -~~:
applicab le to the co~~odity and ~~d. of trsn.e ortatia-n utilisad .” - 

- -

Pa~ag~apb .S.3o1i. Di1.t1 and è~*bsti tutsr - • — i .
~ ~~

• C - 

-

“5.3.1. ~~vela A and S — Intern .diate packa prepared as specified i.t
3.2.~ .l shall be preparsd for sbipn.ot by pslleti:in3 or unitizLr~j  on -

oxp-endabl• wood pelle ts capabli of bearing lands up to 2401 pound.. A -

nnit or psll.tir.d load shall not exceed 2400 pounds gross w*tg~:. Th~
preparation of the palletizdd load shall be in accor-d3nce with e~~~~-~
fl2L—L.3507$ or M1L—STD—147. Insofar as practic able , palletized i.c:ds
shell cootlin itens of one part nunber , identical quentittea and u~~ tr~-
fora -oizs end style pellet.. A psll.tieed load shall contain cc~~letc
lots of tension bars only. ” 

- -~ 

-

r arsgr.ph S.4.ii -Dsi~ te end’ a ti b ctitutst ~~~~~~~~~~~ 
- 

• 
- 

-

- “ 3.4.1 Mdit1onal t ,iarktj~~ — Ths follovir~ •i-~cc1el. earkioZs r~ttll ~~~-‘
applied en tb. unit and int.readints packages an well ce on tbc l~ct~:~~2~an4. - 

• -

4 ’ -
- 

-•

- , ‘ (a) Lot nunb.r and e.r ial- nueber* on utit packag es; .
- :  

-
- lot nu~b.ra only on intereediate Ccv~aLrtcr and -

- the palletized load. The n~:~±o~ an the -
- -

- - 
pallati:ed lan d shall proni ~~ntly dtc~ lay tha

- 

- 
- . - lot nunbera containa d ther con. - 

-

., 
(b) Mark unit contai ners as follows : - 

- - -

“TO? — OP EN TU13 SIP S ONLY ” - • • 

- - 

- -

- 
- -  Serial nunb.rs on bars .hal~ fare the top of - - - 

-
- 

- 
- 
.
~~

.

•

. 

- 
the conta iner for quick tncpecticn . -

- 

- 
-

• (c) Mark on unit and int .r medisto co~tnir ~ers cc fol! r~n:

- - — 
- 

“L’OTIC3 — ISSVES SHALL SE )1A~~ IN TOTAL LOT . -

- 
- 

.

- ~UA~IITI!S~ DO I~OT EREAX WTS” - -

- - 
. 

. - • ;
_

_ -

I 
- 

.~ Pro je ct No. 1720 ~~2
- I - 

- 
-.

- 
-

-
- - - -. - 

,- S - 

-- - ~~~~~~~~~~~~~~~~~ ~~~ .. - - - ~~~~_ 
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PROPOSED AMENDMENT 2 TO MILiTARY

SPE C
~~~

ICATION MIL-T 23436A (AS) OF 13 NOV. 1967

- 1 . (Essential) 5. 2. 1 Level A — Third sentence , delete “Class Domesti c , Grade 2fl

(As A Minimum)” and substitute “Class Weather Resistant , Grade V3 (As A
F

Minimum)”.

Justification — Unit container becomes storage container when user (catapult pers

I nel) removes one from intermediate container in catapult storage area aboard shi’

This area is a salty atmosphere environment and also subject water wash; unit

container may stay In storage there days or weeks depending on frequency of use

and consequently , subj ect contents (tension bars) to corrosion due to inadequate

protection.

- 

- 
2 . (Essential) 5.2. 2 Level C — Delete all reference to “Level C” and substitute

“Level A” for packaging from supply aource to ultimate user (catapult personnel).

Justi fication — To assure packaging will not inadvertently be shipped to user (eata -

pult personnel) in a Level C pack. Field reports indicate this has occurred in the

• past with subsequent corrosion damage to these critical parts (tension bars) .

- :3. (Essential) 5.4.1 AdditIonal Marldng —Add the following paragraph —

- - ! (d) “Critical item , if opened for inspection , represerve and repackage

at Level A,Only .”

Justification — Technical instructions insist on the safe physical condition (abs~ flc.

- - - of corrosion or damage) of this Item until actually used on catapult. 
-

I ~
, -

L 
-

- _ _  -- - - - - - r~~ i
--

~

--—
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- PRES ERVATION-PACKAGIZ’G ,~ HALL BE LEVEL “A” AS FOLLOWS : CLEA N IN ACCORDANCE -

PROCESS_______ OF SPEC ~‘iIL-P-1l6t . PR~~ERVE WITH CORROSION P Vfl~TIVE C0 ’:
- SPEC. )~IL-C—16 173D . GRADE ~~ . PACKAGE INDIViDUALLY IN ACCORDANCE WITH

- . RE HOD/A~-~~f OF SPEC MIL-P-116E. IT~~1S PR~~~ERVED-PACKAG~~ AS ABOVE SHALL
PACK~~ LEVEL “B” FOR DOMESTIC SHIP~~NTS AND LEVEL “A” FOR OV ERSEAS SH PME~ T
FOLLOWS: PACK IN A NAIL ED ~~OD BOX , SPEC FED PPP— B-62 1 CLASS I OR CLASS 2 - 

—

~~~~~~~~~~~~~~~ 
GROU P 1 ~~OD , ~~~~~~~~~~~ WITH SKIDS ON THE BOTTOM AND BATTENS ON TOP ,

- ‘ AND BATTENS TO RUN IRE FULL WIDTH OF THE BOX AND RAVE ENDS SQUARED. BOX CO
TION TO PROVIDE FOR A COMPACT NON-SHIFTING LOAD. ~~~~ PAR T NUMB~~ , FEDERAL
NTJ~~~~ At~) CONTRACT NUMBER TO BE PRINTED ON IRE UNIT PACKAGE .

9~__~~~J ~2j,7~’..p2/,>r/ ~~~~~~~~~ ‘~~ -‘~~~~~~~ - ‘ ~~~~~~~~~‘ ‘ “
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SOS U. ~ C T I V I I y  
— 

r , y  05 f l I Y I S I O W  IC OII III*C S Os $C IICOULC ~~~MSCi  Ps ~ NUk(t s

Field Quality & fr ech. Aero Co.
______ 

NABC 
________ ~na1yiis Br. NF-33 N00156-69-C-1744 70-6053 -

D S C / P & I 1  k O .  IFFECICP NOah UCLISUIC LCY A ILI IAL N O., ) )  ~
‘

~~~k t L

_____ — 
A414240-1 Union Nut 4730—901 -6287 6 Ray 197

•05 1W $ L t  I I I ,1CC1O~~~%~~~~~~~
Of

~~
T • E15Ok (Ref.r.ncr) ~4E CY 1 OF -

O.’I.YI

ocen R. Sinclair BRASO non-confo~~i~ g~ s~ teria l
~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ u ~c c s ~~s t ~ 

—

— - FIELD QUALITY ASSURANCE !RO~~AM

• we~-e inspected to Rev. C at .YAX .
• were fou nd not acceptable for the fol1~iing reasons:

- - - - at and intermediate stages of rust on all piece s due to no preservation .

Piece Attached)

a. Tech Aero Inc. has gone bankrupt. The RSA represents 500 union iwts ,
P/N 414240-1, shipped to JAX . 

-

b . 119O~ ea. we re shipped to RAEC. These were rejected and returned to
tractor, then reahipped to NAIC. - 

-

NOTE S : 1. “Hold , Do Not I ssue” tag #17 date d 4130
- was placed on sia teriel.

CD ICTIf’ SO ~~ ( V ( K T  - .c c u . . r v c f ,  2. This materi al is located in Bldg. ~l71. -
- 3. Unit price of part is $2.20

,~~.. ,~ ~~~~~~ ~~~~~~~~~~~~~~~~ 
4. Contract warranty is not in e f fec t .

- - - 
/s! R. Sinclair Ext. 3389/3722 

- -
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~, ~~~~~~~~~~~ 
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P A C k I N G  £ P C L S C O V A T I O N  D A T A

I PRESERVA TION-PACKAGING SHALL BE LEVEL ‘A’ AS FOLLOWS : CLEAN fiJ X~~öRDANCE
- 

- 
PROCESS C- / OF SPEC MIL-P-116E. PR ESERVE WITH CORROSION PREV~~TIVE Co

- - - -  SPEC. HIL—C-16173D . GRADE 2 . PACKAGE INDIVIDUALLY I-N ACCORDANCE WIT
METhOD /44k OF SPEC MIL-P-116E. ITEMS PRESERVED-PACKAGED AS ABOVE SHA L
PACKED LEVEI~ “B” FOR DOMESTIC SHIPMENTS AND LEV EL “A” FOR OV ERS EAS SHI P>IE N

- 
FOLLOWS : PACK IN A NAILED ~~OD BOX, SPEC FED PPP-B-621 CLASS 1 OR CLASS 2

- UIRED, GROUP 1 ~~)OD, DESIGNED WITH SKIDS ON THE BOTTOM AND BATTENS ON TOP .
I AND BATTEN S TO RUN THE FULL WIDTH OF THE BOX AND HAVE ENDS SQUARED. BOX C’

TION TO PROVIDE POR A COMPACT NON-SHIFTING LOAD. ~~~~~ PAR T NUMB ER, FED ERA
N UMB ER A1~D CONTRACT NUMB ER TO BE PRINT ED ON TH E UNIT PACKAGE.
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Field Quality & Brutons
C 

___________ _______ 

Analysis Branch 156-68-C-2006 70-60fl

apults  
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ LOT a ~~~~~~~~~~~~~~~~

cii 29-43707- 775 Cable 1720-592-1989 S/i 8/ ~~
,II..~~t LtC iN,I P~~~tj Ij ~ 

~ ~ ‘ .- ‘4 UCASIIN (cP t .I,?W,) - S-’L~.l
ANROS~~P j . . , èwiar ] -

3. Yankus J Inadequate_preservation
rTTYI1-.- ~~ - c T~~~~~7~j ~~~~~~~~~~~~~~~ ~~~~ 

——

- FIELD QUALITY ASSUR ANCE PROCRAI I

reels  were inspected to Rev. “C” at  Oakland.
reels were found not acceptable for the folloiwng reasons: -

- - - 
- There is a def ini te  lack of prese rvation present on the wire rope. Due to

$ inadequacy, the material  is in the f i r s t  stage of rust.

~E: 1. “Hold , Do No t Issue ” tag-#23 dated 5/13/70 was p laced on utater ia l .
2. This mater ia l  is located in Bldg. #724 .
3. Uni t  Price of part is $201.00.
4. Contract  warr anty  is not in e f fec t .

— 
- isi 3, Senkarik

3. Yankus , ext 3389
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2~±~24~~Z7~~ ~~~~~ ~~~~~~~~~
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~~~~~~~~~~‘ ~~~~~~~~~~~

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - — —
E’,er: Mea — — —

i—5 Z15 -5 ~-t-l.A
DtIpCTGOIISI by C~~-3 L~-2l F..-2’3 ~27 -5-1 — — -

~~~/C!~~~~- T ~~~~~~.P Z~~ C. - -  
-

C.D. & ices. Scr . B-il’- - - - -— - — - --~~~~~~~~- ~-u —

C.D.G. & Acc.S~~~C~a. 9~ L~~~&’ ~~~~~ ~~~~~ ‘ ,‘.- s~ o ~~ ~ T~- 
~~~~~~~~~

C.D.G. & Ace .Des.C~ig. 
- 

- lOt. Qty. p~~ Equi p/Vessel/FLD. 
_______

- 
Qty. per s~ii ,fr1d . So~aee Cole

- Serv.Cbg. - - C~ty. Per Assy. _~~~~~~~~~~ ~~it~~~ic~~j

P 
- 

- 

— 
Qty per Cat . ~ - 

‘-J R ps.irebl.

Dcs Ci-.g. Qty. ~~~ An- . Gear - ~~elf Life

- WC~g~t ‘~3*~
’ case ,t�w /1 Et090 Acttc~s

P~R - - DATE ~“ ~ote~ : 
‘
~~~ /1 ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~

Of - ~~~~~~~~~~i~~~~~~~~~~~~4’/t~ 
4, .-~‘9 ~~

~~~/ 3a’ 4~ ~~~~ - ,~~
( / i ~Li~ ~~

. ~~d~- ~~~~~
‘ ~~~-t/~~ 2_ 

~~~~~~~~~~ ~~~~~~~~~~~~ ~-v ~~~~~~~~~~~

(

~~~~~~~~~ ~~~~~~~ -~ 9-c~ ~~~~~~~~~ J7... /,~~~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~ZP’~2i�2.1± 
f~~~~~~~’~dfl/.-~”f ~~~~~ -

~~~~~~~~~~ 

~4tA i~~~ i.r~~ Ct~D BRASO TO~~ 17/(RIY. B_7l ) 46r~e ’l7 4~~~flAi V-~3Q2 
- 
(S. . C,,

- PAC~E~ & F VATI0J~ DATA

~vatton-,pack~~ifig shall be Level “A” as follows: Clean cable fitti~,g_ in 8CC

~?rocess C-I of Spec. ~aL-P-ll6E. Preserve f i t t ing  with corrosion preventive

!~ L-C-l6173D, Grade -2 and wrap with grease proo f barrier paper , Spec. )UL B
A , ~Iype 2 , Cla ss 2 , securely artacb ed wi th  pressure sensit ive tape . Freser

1 of Spec. MIL-C-16173D. Items preserved-packaged as above shall  be packed
vs: Pack one each cable on a consiercial type reel ~-tith cable fi t t i ng reeled

Cover o’iter periphery of wire rope with grease proof barrier material , Spe
A , Type 2 , Class 2. Cover outside diameter of each reel with solid, blocked
Item Id en t i f i ca t ion;  Federal Stock Number to be added to item ident~~icati~

- ~~iUed out on Note #1 of Drawing .

~~~~~~~~~~~~~ ,</ p,’,%~~
~~~~~~~~ ~~ -~c-;/ij~
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.______ a- I_.._I__ . __________ S .—
to. ON A C T I V I t Y  D L ’ T  CI C I V IS I O N  ~~ o W i R a C ,  0* ICI, CVL (  ~SIv$Ie •~~~ Nus pild

Field Quality & m ack Equip~~at
!~~C . Abal1sis Br., IIF-33 JW156—41035 

____ 
69-6146

~~~~~~~~~~ 
... ~~~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~Io d l J - Ij  408402-1 Sleeve 

_____ 
I L7 -B96~~~3 ~3_Sepj~j~

~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ .-~~~ ~oc
C’~L V I  J 1, ~eL fus  - £

.sen _[ 3. Yankus Non-confc~~inj material _____ 

- 
- —— —_ — —_ _ _  —_ _ _

- 
— - YIELD QUALITY ASSURANCE PROGRAM

a. were inspected to Rev. C at Yokosuka. 
- 

. .

a. were found not acceptable for the following reasons :
- 

- - The 3.750~~~ inside diamater is chroma plated and the condition of the -

:f ng is considered poor . -

All sur faces not plated are ia-the second degree of rust due to absence
ireaerva t ion.

This mater ial  is in the same condition as previou sly reported on NAEC RSA
-3246.
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- - .- -— - PA~~~ING • PR ESERVAT iON DA T A -

V~ ic~an in accordans~e with Proc,ess C-I of Spec. i~IL-P—1 16D. Pr.

~~corfosion preventive compoun d, Spec. MIL-C-16173B, gr. 2. In
“~~~~p Lu ~~~~~~~ pi-ouf b~~~.L-i~ i rn~~~~c1al ,~~~~~ c. I~IL-~ --l2l~~ grad
Class 2, secufely attached ~‘dth pre~as~ re sensiti ye tap2. P:~~

- in a fiberboard container, Spec. Fed. PPP-B-63b , Type II, Cia
; -F--.T .C. ~The box 3hall be ~~~~~~~~~~~ 

-~ec LLL ed by t~~~e ~~ui~~~~ii~il~~~
P?P—T— 60. Type 2 Class 2~~ Pack 10 each in a nailed ~-:ood box
PPP—P-62 1, Class 1, group one woo~~ designed and constructed

--for a -compact r1on-z1i~fbi~g ioad. ~~~te~ id~ nt 1fi-cat i~~~ t~~-b-e n
with Method “A” of BRASO Memo. S8~7(65 6) ~~ of 1~ Jan
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000 AC T IV I TY SEPT CS DI V I S I O N  ]C.UTSACI OR $CWCSUI ( NU ala

Fie ld Quality & I -

Rope 
______________ ~aalysts Br . I~F-33 j 156-46677 - 68-604 6

- 

— 

~~~ ,C4’5ASY .c
5ic,ccrro NONIN C LAT V I L 1 1 ?  S h u R L  CD III ~~~I’T L

A-9279 1-27-
1750-0 wire rope 4010-993-1782 30 April 1~
SNI PECTOS ~IiAtC OWL - ~~~~~~~~~~~ ~~~~~~~~~~ 

54CtT 1 OF 1 -
- ONLY ) .-

- sen - F. B el fus  ____________________________________________ ___________

5 CT SI.- . -CO.’ POsW4 ’ ,Ct  - ( A T T A C S  • S A 5 f 5 ~ If S(Cf t la , , )

1 pc. inspected to Rev. 36 at NORVA .
1 Pcs. not acceptable fox- the fo1lo~ing reasons:

a. Outer periphery of reel doc s not have any greaseproof
barrier material applied~

b. Outside of reel has half the lagging v~issing.

c. The wire rope is in the f i r s t  stages of rust  and appears
etche d by the rust  in ind ividual wires.

NOTES:
1. “h old , Do Not Issue ” tag ~3 dated 4/30/68 was p laced on m a t e r i a l .
2. This mate r ia l  is located in Bldg.  ~~ 23.

3. Unit Price — $2 ,170. 00
- 

4. Contract  Warranty:  No
A C T I C U TO r * ( V f s Y  •EC(jS*( C(. 

-

1sf  FRED BELFUS EXT . 3722/3389
4 IN P R I C E  I L P E C I P Y )

- TIl t III II a f f u o p t o  C O S T S $ C T O U  £ C a ( ( $  10 PA C EACE Ost COWIIA C TO I IUP.L,(D ICP.000CTION O? Tst  a P P 0 O .’t t ~ -
SAC S PI EC E COV ER E D DY TM? SR I  £1 TU E t IME 0? SWIPI lCIl t

SI G URTUSE ør COW PIWY O F F I C I a L

~.I • ( C n . ’ w t s D a T I O w,  -

ga ssatUst Or DCII SIP.

IN I I I ING C05N1WT
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--A92791-27-1750-O . ,~ -:: ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ (.

i
_ P PCflCH~5~ CA3L’~ • ~4• Cii-) 5.7 C-I) C.13-I cZl.3 j~~~~i~~~~
~F~~1 

~~~~~~~~~~~~~~~~~~~~ .• —

I !~~~~~~~ 
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Su~ ers.ded b y 
—

i~’.- ~~~~~ 5o7~52-; - - - -

A r r e s t i n g  Gear Repa ir Proc T ~ 
-
~~~ -~~ ~~~~~~ v~-7 iiT i:r T~j r~~ 

— -

_______________________________ ~~~~~ ucis.i ~ O D 2  ~ OD~~ M £ 14-i
Cat  Repa i r  Procedure -

Cat Dccv Gear 6 A c ~ Sep Bull 

- 

—

~Csi Ceclc Ge ar A Ace Sup Chg 
— 

- — ___

Ca t Deck Gear A S.CC DCI 
~~9 

- 
Quan t i t y per As s eu ab iy 1 Source Code

- 
Barvice Bulleti n Quan t i t )? per Citep ult 

- 
Unit Price

I~
ServiCe Chan ge 1< 7 A.G. ~~O5 Quantit y per Arrestisg Gea r R.pa rab le

- - - W ei ght j - ç  
~~~~~~~ 

Shelf Lit. -

IDeti gn Cha r ge  — Cube - f -(
~~ 

P.A.M.O.S. Action

- - -  ilote, * Add-F.EF’D AS ID1~ TICAL TO 14O5ll2_~ 3
~~I R  - - 

(,
~~ 

SE~~ 507952-3 FOR l-~~-1 P~OCUB~ —~~T FOB E~B?~
Co ..por iert of for

- .~~~~
- ~c~~-r ’- a~~it f:~~i-”~, c-rr !~, ~~~I ’.- ts.i

for 
~~

_L
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _

for
- 

—
- - -

Engr . Data Record Card BRASO For. 17 (~~
ev 3—65) For merl y tI~D-4)AMC—63O2 - (Se

~-i~re ro’~ shall be x rot-ected f:’o--- corrosion durlr.R shit~-~nt and ~tc~~
vi~ c~ r~in~ vith corrosion prevsntiv~ ~onnound, SPEC. 1-aL-C-L ,~~~~~~ Grade 1.

~~~~~~~~ -:~-I-,~ )~ 1 1~-’. p ’---.115)L~ f~~T~~~ l- •h.-. ~~Hi—’ ‘~~1± (~~ f~~ r~~~~~ ~~~~~~~~ t~ ~~~~~~~

e~~~ r r.ll eXT ~oS?d ~:ire surfrtces ~r4 renetrate the crcvi~es bet~~en

~~~~~~~~~~~~~ W-i~-~ ‘--.-n~ ~ --~fl b’~ ~-~c~md on suhst!tnt~nl ccr-n~rical t’n~ T~?eis. C~-’~
~~~~~~~~~~ of rcel vlth p~r~ase ~:oof barrier ~ate ria1, SPEC. I-~IL-3—l21, Gra~c
±~~~~O ~f ee~ h~~~e1 shr~ll be enclosed vith solid blocked woo .~ sheatI:1r.~~

~4’ ~he~thir~ e.ndJor )a~ zin~ shall be eoua). or greater than that of the o~its~
flcn~e~ hut not thjc~er -th~.t r cnir-al 2” lt~’iber and shall be ~cs~ tioncd so t~
.nr~ci /or ~~in~ toncn ,. e~~~~~..eatnin~ ano1or 

~~~~~~~~~~~~~~~~~~~~ J’*~der~l S~nck ~~~~~~~
to 1t~~, j dentj fj ca~ion recui rer~cr.ts of dru~iing. b:~ ~~~~~~~
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~7St (eCv _~~~gij ___________________________________________________________________________

IC IS A C T IV I T Y  h EFT •* 01111)0W r .NT.*CT II SCWLOUI.I CV05517 IlA RuMlea

Field Quality & I
MPEX Ana lycis Br. ~~~~~~~~~~~~~ N156—43541 68- 6026

OSGIPAIT NQ. UV(CT(& O.CNCLATURC LOT I SIUSOL 00.131 ~~~~~~
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- - - FIELD QUItLITY ASSURANCE PROGRAM

eces inspected to Rev. 36 at Long Beach , Calif .  -

eces riot acceptable for the following reason:

a. There is rust on wires in strand . Rust appears on strand s toward s
de cf wire rope. When rust is wire brushed for reuoval , a visua l
~inat ion reveals wires and strand s to be etched or pit ted because of rus t .

:S: 1. “Mold , Do Not Issue ” tag #4 , dated 1-31-68 , was p J.aced on mater i c i .
2. This material is located in Bldg. 55.
3. L’nit  Price - $316.
4 .. No contract  war r anty  in e f fect .  ,

/s ! FRED BELFUS - Ext. 3722
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1sf  JOHN BRANCU - Ext. 3722
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- QUALITY ASSURANCE PROGRAM

168 pieces in spected to Revision “C” at BREM .

85 pieces not acceptable as follows;

a. Zinc chro~ate prime r is peeling off and pieces are rust ing.

NOTE: 1. “Hold , Do Not Issue ” tag #3 , dated 3-31-66 , was placed on mat er i a

I 2. Unit Price — $16.50

3. Material  is wi th in  contractual warranty.

: Is! J. Yankus - Ext .  3722

~F - ó Re f :  29l5 1~ Z of 29 1-jar 1966
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QUAL I TY ASSURANCE PROCRAH

10 pieces inspected at Revision “E” .~t Phila . av;i l - I S - .

9 pieces not acceptable  as fol lows:

P iece 1/I

.1. 3-1/4-6 ~~S-2 l e f t  hand th rcads and adjoining surfaces contain ~ hee~deposit of rust ;  also contains a 1/8” inspection hole on the 30 ° i~n~~su rface.

Pieces i~2 to ~8

a. Contain a 1/ 8” insp ection hole on the 30 0 angle surface.  Uole i~ n ot
shown on drawing.

Piece t~9

a. ~onta~ ns a 1/8” inspection hóle as above but with a broken dr i l l .
- NOTE; 1. “Mol d , Do Not Issue ” tag #9 , was attached to ~~ tcria1 -p - - . 2. ~at er La 1 is current ly  iccated in bldg. 83. It was off-loaded Ira

uss SHAt~ Ri-ij~ (cvA- 38).
3. Unit  Price - $45. - -

1sf  V. COL.U LLA - Ext. 3240

& t b G I R L f a , , .G CO~atUT

WaLL b~ 
? ( C

~~~1.\t ~.. IF L- ’  ~~
• ‘ .

. \ /  . T - ~~~~ 
¼ l\ I L

øw~~~~. S ~ ~) VJ . - . t. — A -‘ - 
, ~ 

.

- 
%c. %‘ I -  - ,  - ..~~~~.

a , i , • ‘ , . - 
~~

- 
i ~ — ~~.

—
V

_ _

-- -- -



~
-

~
-- --

~~~~~~~~ 1~ *SI~~~V . 2.4$ ) )4AEC—ENG-7818

p~.ca a.. l I t eR  APP P42 
PAGE F-39

r~~~~~~oO.7y~
2-/e’ ~IM~ H-i~! ._

)
~ 

S 7. L > ’~~~-,b’e~J ~r 
— ~~~~~~~~~~~~~~~~~~~~~ - —-  —

,~~~~~~~~/ J 5~3/ c C,~~ ~~~: I~0T ~~~~~~~~~~ 77 ~~~~~~~~~~,

$U P C*$ t D 1 e  DY 

-

- 
- 

I CAT. circa óI~T1  ICC. SIR. lULL. — _____ _____ _____ — — 
-

- CAT.  01CR G E A R  a ACC. I C R .  C~.G 
- 

= ______ ______ ______ - 
______

- - N St. 
-

~~~~~~~~~~ 
-

V E T Y I C E  S U L L I T I p  - - : — _ .—.-- .------ __ ~~ SO u C C I  C O O L
I 

— - - 
O U A N 1 I T Y  PE R A S ~~E M 6 L Y  T 

I C c
- S E R V I C E  CNA w G tp 4 ,~~;# .~-~~ — Q U A N T I T Y  PER  C A T A P U L T  

— 

~~~

- ______________

a — _ _ _
~~~~~ 

_ _ 
_____ I E P A I R a S L~

- DI $I 6:~ C N A N G L  - 
QUA PI T I T Y PE, A R R L S T I N G  ;~~;; 

- 

I~ NEIr L I F E
- W E I G H T  - I - ______

R E P A I R  PROC EDURE — __ 
/ .Z.o P a .M.Q.~ ~c

- 
CUlL

S I R  
I1UTE&

~~~~~~~~~~~,~~~~~~~~~~~~~~~~~~~
TO ,  I-.

~~~~~~~~~~~~ 

~~~~~~~~~~~ 
_ _ _ _ _ _ _ _

CJc- . ~s ;  (
~~~

‘
~~~ 5’7 Q]jj ? C~i~i c~’ ~~~~.

FOR — -— _____________________ ______

• 

EhGR 

~~~~1 0 i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~
02
~~ 

--- TI1~~- I - P A C K I N G  I P R E S E R V A T I O N  D A T A

blean .3.3. unpiated c~~Zcces in oocordance with Proeesz C— 1 of S?F~C. NL-P—3 1

~ 3.3. unpiated aurfnce8 with cprrosion preventive co~pou’d Spec. l-I L-C—163.73C ,
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~ndividua1~y wrap in grease proof bar±le? ~oterio1 Snec . t-IIL—B--12 1, Grede “A

~1ass 2. PGCk in a nailed vood box , ~~~ Spec. FED. P?F—B—621~~~~css 1., (Yc!-
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KAEL (SI) #66-6021 16 Peb 1966—1 —. UKE~ D Cl_I

—— 
71—4 0212-2 Spacer , Inner (Steel) FSN 4RML7IO-316-0033 

-

QUALITY ASSURANCE PROGRAM

:es inspected to Revision ‘G” at San Francisco Nava l Shipyard .

:es not accpetable as follows : -

- 20 pieces are rusty due to irnproper packaging and preservative.

. 20 pieces are in first stages of rusting.

- The 20 pieces are rusted on face areas .

1~ “Hold , Do Not I ssue ” tag #13 , dated 7 Feb 1966 , was placed on ~ar e ri~ 1.
2. This  ta terial  is currentl y located at Isl ia s Creek , Bldg . 427 , of f

load of USS CORAL SEA (CVA-43).

3. Unit  Price - $6.

4 . Rev i s ion  of drawing to which ~ate r ia1 was ~~nufactured is unknowr~.

/sf John Brancu - Ext. 3722

• !f: 261S42Z of 26 Jan 1966 
- -

E C U  INC CO~~~t*, T

No 7 / ~CC~~PT,198~~ 0,11-ESS Xf,~iS7 ‘.S R ’ O VE-
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c~~mac.,-s ~~~*i ~ 
CTI

-156—41105 I
i~USTOL DYNAMICS NAEL (SI) #66-6014 L27 ~
51. — 

~~~ MlIPIRI~IIaT *. £IN$PD CCI -

317434-1 CIevis Pin FSN 5306-805-3394

QUALITY ASSURANCE PROGRAM

2/ pieces inspec ted to Revision “C” .- -~~ \ .

2 7 pieces -not acceptable as f o l l o w s :  -

a. 27 pieces not preserved.

b. 27 pieces rusty over ent ire part.

~O’EE: 1. “Hold , Do Not Issue ” tag #7 , dated 18 Jan 1966 , was placed on sa te
I 

2. Unit  Price - $6.40 
-

3. Recoi~send cleaning rust from pieces and preserve as per spec.
4 . Warranty has expired.

Is! 0. DI DO~~NICO - Ext .  37 22 - 
-

- /sf 3. BRANCU - Ext. 3722

~F-6 Ref :  0521483 of 5 Jan 1966

I -

1. C N C I N C ’ R I N G  CO~~~C NY -

CONCUR W ITH PECOM~~~N~~~T(O t~&.
6PP11?tl

S I 
•

--

~~ ~Lo11* (~ rit~) ~i~~i” 1 ~~~~~~~~~~~~~~~~~~ • .
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- I
~EL-~BIRNINGHAM 

- -  ____ 
NAE L (SI) #65-6093 J~ 

1 r~c
1. N~~I14/NST N. USEC?tJ 

- Tl~.J
7 504047-1 Cap Assembly FSN 1710-771-1284

- 

QUALITY ASSURANCE PROGRAM

feces Inspected to Revision “K” at OAK . 
-

fece s not accep table as follows :

~~ ece #l

a. 7-7/8” diameter x 1/32 deep c ’bore has not been incorporated.
b. Surface finish~in 9.502 bore appears to have been reworked by hand . Tb

result is an uneven surface.
c. 2 .5OO~:88~ d iameter bore is 2.505.
d. 63 - f inish on spotface around all ports is painted .
e. .~3’sur face fin ishes on 5” diame~er bosses are painted.
f. 6” diameter square x 1/2” deep boss has not been incorporated. NOTE :

bo6s were to be incorporated , the depth of the 1-5/8-8 holes wi l l  be
undersize.)

g. Sur face f in ish on extreme end of cap is approximately 125 to 159~-in 1i’~i
63’required. This sur face is also painted. -

- 
- Piece 4~2 

- 

-

a. 7-7/8” diameter x 1/32” deep c ’bo re has not been incorporated .
b. Sixteen 3/4-10 tapped holes will no t accept “go” gage to required depth

- 
c. Deep scratche s in 9.502 diame ter bore .

- - d 63. finish on spotface around all ports In painted.
e. 63 f in ish  on 5 diameter bosses is extremely ru sty .
f .  2.500+:002 diameter bore is 2 .507. 

-

- g. 6” diame ter square x 1/2 deep bos s has not been incorporated.

- 
C N G I W ~~~ IINI co.I~c NT

- 

c- L_ . 
-.: . 

~~~~~~~~~ 
~ -..‘ ~~~~~~~~~ c... ~~~~~~ \ -\ .
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~~~ R~EL (SI) #65-6093 
Sheet 2 of  2 She,

h.  1-3/8-.q-3B boles (2 places) have uo~ been incorporated .1. Ruse arid pain t in 3.503 diameter c ’bore .j. S~riace fin ish art extreme end of cap is approximately 125 to 150 toThis au~face is alao painted .

Pieces have been identified as #1 and 1~2.2. “Hold, Do Not Issue” tag #25, dated 11-10-65, was~ attached to ~at3. Unit Price - $693.
4. ?laterja~ returned to BRASO atQck from USS TLCONDEROCA off-loaded sj

F

/ s /  E. SCHARNAGL - Ext. 3722
/s/ F. BELFUS - Ext. 3722

~‘-6 Ref: 2 2Ø54z of 27 Oct 1965
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~ E~~V I C E  B U L L E T I N  . Lo~.~
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.Lv.Lemoranaum DATE : 
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FROM : ~~ &~5Q (CliAG) B32

T0 AS...724

SUBJECT PRESERVATION AND PAQCAG ING INsrnucr~oNs , REVISIONS TO V

tSIEN CONIRAI~r. iS N~~ OTIATW ON BRASO P.R. 201/69, PART NUMBERS
613380—2 AND ó13380—3, THE POL1.OJING QIANGES SHOULD BE IN tZ~ O RATED ON T~1I PR~~ERVAr~0~ ~ND PA~~~~IN0 I~S~~1~~IONS IN1~1~~ ~~ ~~~ APPLICABLE ~~~~~~AS POLLOWS:

3.. NOTE 9, II, PARA. (2); CHANGE PR ES~~TLY SPECIFIED (X)NFO~zf I~ IUV MZL-B.u121, TYPE II, ~~ADE A TO HIL-B—131, CLASS 3., WITH 1Y~,’EX LA(~~1NC.

2. NOTE 9, XI, PARk. (3); CHANGE SPEC. NIL—C—17106, TYPE 3 TO CC(
14281 TYPE 1.
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MANUFACTURERS OF PROTECTIVE COATINGS CONTACTED

G-1 Aeron-iarjne Technology, Inc.
Box 1396
Tustin , CA. 92680

G-2 Ameron, Corrosion Control Div.
201 N. Berry St.
Brea , Calif. 92621

G-3 Carboline Co. V
328 Hanley Industrial Court
St. Louis , Mo. 63144

G-4 Devcon Corporation
Danvers , Mass. 01923

V 

G-5 Devoe and Reynolds Co.
414 Wilson Ave .
Newark , N. J. 07105

0-6 Harco Corporation
4600 East 71st Street
Cleveland, Ohio 44125

V 0-7 Metco In c.
1101 Prospect Ave.
Weetbury, L. I., N. Y. 11590

0-8 Newage Indust ries Inc.
815-6 Greenwood Ave.
Jenkintown, Pa. 19046

0-9 Palmer Products Inc.
Worcester, Pa. 19490

0-10 Phila. Resin Corp.
P.O. Box 454
20 Commerce Drive
Montgomeryville, Pa. 18936
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APPENDIX G (Cont’d)
V MA NU FACTURER S OF PROTECTIVE COATINGS CONTACTED

G— 11 Quelcor Inc.
Paper Mill Road and Bal timore Pike — P. O. Box 33
Media , Pa. 19063

G-12 Spraylat Corporation
- One Park Ave .

New York , N. Y. 10016

G-13 Thermo Cote Inc.
798 21st Ave .
Patterson , N. J. 07513

G-14 Tretolite Div.
Petrolite Corp. 

V

369 Marshall Ave .
St. Louis, Mo. 63119

G-15 U. S. Polymeric
700 E. Dyer Rd. 

VSanta Ana , Calif. 92707

G-1 6 WD-40 Company
.‘

~ V V
~: , 5390 Napa Street V

San Diego, Calif. 92110

V G-17 Wisconsin Protective Coating Corp.
Green Bay , Wisc. 54305
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V r 1APPENDIX H

NEW CORROSION CONTROL TECHNIQUES AND
DATA MILITARY AND COMMERCIAL

H-i “Keeping Corrosion Under Control” Machine Design, Magazine
(9—71)

“179 Years In Sea Water” Materials Protection and Performance ,
V Publication, Vol. 1 (1-73) No. One

H-3 “Effect of Metallic Coatings and Zinc Rich Primers on Performance
of Finishing Systems for Steel” Materials Protection and Performance,
Publication, Vol. ii (8—72) No. Eight

H-4 Marine Corrosion, Materials Protection and Performance, Vol. 12
V (1-73) No. One

H-5 Corrosion Rates of Metals, Machine Design Magazine (11-73); V

Application Technique for Aluminum Coatings, Claremont
Polychentical Corp.
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V 
ANY coNsUM~~ seeing the 1t-ravaged cars on
Northern streets ar the rusted air-conditioner bous-

.1 . togs on coastal cottages finds it hard to cheer

4 industry’s sidli at combating corrosion. But pro. V

V .l ~~~ V In day-to-day living, Industrial laboratories have
V 

. 
_____ ~~~ ~~~~~~~~~~~~~~~~ hljght so obvious

V V been spurred to find better m l~ods to stop 
~~~~~~ V 

V

P UnholY alliance of ozygep and metal.
V C erosion, to be sure, is far from being under con-V 

- V V V - troL EsPeciallY ~~ metals ~~~~ied t~ V 
V

- V ments, protective measures are costly and not totallyKeeping V

V

: 

V

V

V V
V VV V~~~~~~~ V

V - V

orrosion Under
- 

effective. Also, the dangerous and insidious form
a 

J of deterioration called stress corrosion still plagues V

V V missiles, air~~aft , nuclear reactors, and other high-
V 

V V 
V is(t~ogth stj uctures. Yet the persistent and niggrng !

V 
V forms of workaday corrosion that afflict common

V I steels, aluminums, and other commercial metals
are now being contained much more sucoe~~ully ;

V than in the past
Almost every corrosion

V problem can be solved V W k r  w.C st Csemfs V

by a generous applica- V 

Nobody In the fiercely competitive automotivetion of money. But in and appliance Industnes throws money around ,V workaday industry, needlessly, so some clues to the best measures
V V 

the trick is to meet for controlling corrosion under Intensely cost-sensi- VV 
. V V V tive conditions can be to~md in approaches used

V 
- 

service requirements In autos and appliances. . 
V

with the most economical The salt air of coastal regions and the aulphur-
V materials possible. . dioxide laden .alr of industrial V5y~~~~~~ have alwe~s

V V - caused corrosion on automobiles. But what brougl~tthe problem to a head Is the heavy use of salt
V RONALD ‘KHOL . o~ winter roads, particularly In the Great Lakes

Associate Editor ~~~~~~~ - 

~~~ 

-- V

V 
V A~ztoxnobfle designers apply a variety of coat-

V togs each tailored to the seveity of corrosion
V 

V encountered at various locations an a car. Ordin&.-y
V sheet steel not particularly prone to rust is simply

V f treated with a zinc-iron phosphate conversi~~coating, and then sprayed or dipped with pri~-
V V and finish coats of p~j~~ Primary purpose of -‘the

phosphat e p etrea~ ncnt Is to provide a surface
V that the paint can adhere to, and to prevent cor- .

V iosion from spreading if ft should find its way~
V through an opening In the paint. V V V j

V 

~~~~~~~~~~~~Vj V V V V V 
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V 

V

~Where slightly more prot~~_on ii needed and N.us.wife’s Corr.sI... T.st
V where weld-through ch recterls’dcs are not re-a

quired, zinc-chromate primer, are ~as d. Zinc-rich Th. most corrosion-prone born. appliance is the
paints *re used V w1~~e still greater protection 1~ 1a utomadc washer. “With the repeated exposure

V , n..d.d. The metallic zinc In these paints, If ft J~o water, humidity, and detergents, the washer
V constitutes at least about $5% of the pigment, makes a pretty good corrosion-teat cabinet,” says V

sets up an electrolytic sa~ iflclal action that Pro- lone engineer. The only thing missing ,ja-salt and
V tects the base steel by a m~~ anIsn ’ similar to the ~outdoor exposure, but these Ingredients show up

one that protects galvanized or zinc-coated steel. in the environment of window air condit3oners
Finally, Vga1v~~~~~~~~ed steel Is used where utu~Ost operating near the ocean. So in washers and airV action Is needed. Each step provides greater conditioners, appliance builders run most of the
protection, but at pTogreu*vely greater cost. - gamut of corrosive effects.

One company, Chrysler Corp., also uses sacrificIal Much to their credit, appliance designers haveV 

.~~des rather than a casting, to prolong the life pretty well come to grips with the problem. in
V V ‘of leaf springs. Thin strip, of zinc, placed between tact, th. major trouble identified by a corrosion

V 
V V the leaves, set up a saaiticlal electrolytic action expert at one company Is far from earth-shaking.

V 
- that ret*rds corrosion. - 

V It is simple edge corrosion that creeps inward
~~i~aust systems present a different challenge from the edges of trimm ed sheet metal. It is un.

because of high heat and acids that form from desirable only because it mars appearance.
combustion byproducts. Here, galvanized steel The cause of edge corrosion is inabiLity to getprovides only about a 20% Improvem~nt In serviCe complete paint coverage on trim med metal. One V

life over bare steel, so aluminized Steels are used. solution is to borrow a leaf from the automaker’sThese steels more than double the average service book and use electrodeposition. Edge protection V

life of bare steel. And to provide even greater 
~~~ ~~ process is dspeclally good because the Vprotection on the “cold” side of the muffler, current density — and thus paint deposition — are

V cbromlz.d steels are used. highest at edges.
- -One problem not completely resolved concerns Another major problem recently solved by wash-the corrosion induced by stainless steel trim in mg-machine producers concerns cor?~ ion causedV V 

- 

diacent steel sheet metal (which sacrifices to the by water and detergents in zinc die-cast pumpV - 
~~~~~~, noble stainless). Backing the tr im with non- housings. Several companies overcame the prob-V V 

V onductive plastic fasteners or with a sacrificial lam by switching to injection-molded glass-filledaye of aluminum Is a solution being tried to plastic housings.
V wotsct the adj acent body’ ~~~~ Some engineers expect an increase in the use
V 

- Plastics also are used on some cars as corrosion- of plastics to control corrosion In functional parts.Ighthg fender liners. But high - colt and manu- However, they recommend caution In substituting
- 

V acturing probl ems keep most producers oriented plastics for metal since plastics have their own
V toward steel In this application. p~~culu drawbacks.- .  

• ‘ The most important emerging development, So I~~’ .~~~ conditioners can hold up under the
V ~owever, Is the electrodepositlon of Paint, some- general effects of outdoor exposure, housings are

V 
- lines called paint plating, In this process, parts usually made of galvanized steel. Electrodeposi-

- 
V~ - ire submerged In a paint bath, and electric current tion of paint, however, Is now opening the possi-

V 1s then applied to paint and workpiece so V that blilty of substituting ordinazy painted steel for the
~ialnt solids V are deposited or “plated” onto the more costly galvanized material.

- - part. electrolytically. The corrosive conditions for clothes dryers, re.
V The main advantage of this techni que Is the frigerators, and ranges are not as severe as those

bomp iete and thorough coverage It provides. As for washers and dishwashers, so manufacturers
V burfaces are covered , they become insulators and take advantage of th is fa ct to save money on the

~tt rac t less paint, while areas wi th little or no finishing treatu~ents. A dryer or a range , for ex-
coverage con tinue to at tract the charg ed solids 1ample, might get an ordinary Iron or zinc phos-V 
~.intU they too are covered. The coverage—and V phat . pretreatment, while the washer and dish-

V 
~esultIng corrosion protection—are ‘so good. In washer usually get a more costly microcrystalline
fact, that electrodeposi tlon may place painted steel zlnc.calclum.phosphate treatment.
~n many applications now dominated by galvanized At least two major tr eatments are used for the

‘not only to strong detergents and hot water, butEeL 
Inside tubs of dishwasher,, which are subjected

V also to a high-temperature bake-oft. Some man~,j V

- - 
- _ V : V V V 

V
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ft~~ zoó,

r - ~~~~~~~~~~~~ s~~~s no. _____ ~~~~~~~~ ~~~nmarm~lJy i~odgsd and 3b~~ s tar-i s~-r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .
~ , 15OO~ io~j rs In ~~ft spray, whi!e other S~t~f.

p-s. ano&zad and ~saa)ed V rerna.ns clesr. 4 ~~ :t.,
~~~~~~~ I ~~ -, ~~~~ a I u Concone

y i~~~~ . ~~~ ~~~~~~~~~~~~~ ~.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ t~~ 4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-
~~~~

Will
V •~~~~~~~~~ V ~~~~~~~~~ V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~_ - _ 

~~~~~~~~~ - _ V  
~~~~~~~~~~~~~~~~Diflusar for bsrnn~ highly corrosr ~’e gases ~astsd only. -;

~
--:
~ ~~~~~~~~~~~~~~~~~~ ~j~gPy~ corrosion prot.cbonis ~

~three months when built frwn Type 446-.sb~nles, aT.-~~~ --
~~~

--- - jeqwred ~biit where -the ~n sh 1Twst be
Swttrh ln a pvopñeth ry grade vf stainless wahiinpmoved~~~~ ;~~ ~~~~~~~~

‘bi~~.ttr~~tiv., ,xiná-phosphate coa~nib~gn-temperstcr. oxidation resistan ce flOT• than doubled V - - has been combined with a resin ~mulsicn

V 

facturers feel that plastic-coated steel is satis. 
~acturers of air conditioners generally sby awayfactory here, while others elect to use porcelain 
~fro m epoxies for parts exposed to sunlight because

enameled steel. ultraviolet radiation causes chaildng and a powdery
~ook in epoxies. Although the chalking adheres

V PieIci.g • rsnis h ~tightly and actually provides superior corrosion
V 

resistance~ homeowners don ’t care for the ap-
V The paints applied to appliances are also tailored pearance. As a result , the acrylics and alkyds are

V to the end-use. Interior componen ts not visible to norm ally used. Some designers, however-, are think-
the casual viewer simply receive a primer. An -In g of switching to epoxies anyway—and then
epoxy primer, for example, is commonly used. implementing an “educational campaign? ’ to assure
Some epoxies and urethanes, however, tend to the buyer he is getting a good finish.
yeliow, so many companies do not specify them - 

Many times, a minor amount of corrosion car.
for f~rish coats or exterior surfaces where color Vbe tolerated . In refrigerators, for example , mast
retention Is important. 

V Thus acrylics, which are of the functional parts are hidden fro m view. Since
- 
more expensive, often are used for the finish the corrosive environment is not severe and the

V - exterior coat . resulting oxidation Is usually only superficial , the
Air conditioners are unique among home ap- finishing specifications can be quite loose. In short , V

pliances in that they must withstand direct ex- if the rust doesn ’t bother anyone , don ’t worry
posw-e to sunlight in addition to rain, snow, and V about it.
.occasional industrial or salt atmospheres. Manu- The same is true in automotive parts. Aluminu

j  
V
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~die ca.stirigs used under the hood, for example , 1!~ FinaUy. Types 316 and 3lTwith 18% chromium V
- left unprotected acquire rather unsightly—but and 12% nickel, are the costliest (at prices of

V functionally harmless—splotchy white corrosion around $1 00 to $1.50 per’ pound) and most cor-
products. I! the part Is high In the compar~nent rosion resistant. These grades commonly are used
where ft is seen every time the hood Is opened, in sea water and Vin certain acid environments.
it generally is finished with a conversion coating. j Stainless steel generally has good corrosion re-

V 
If it sits low in the compartment and is not gen- lsistance In oxidizing environments because an oxide
er-ally on view, It probably receives no surface JfIlm . on the metal provides resistance to further

Itreatm ent at all. The exceptions are zinc die cast- 
~~~~~~~~~~~~~~~ V ‘t ~~~~~~~~~ings, which usually are at lea st conversion-coated. / ‘

~ 

V

I V 

- -
- - 5 -  -.

Stainless and Not S. Sta rd.ss _____ 
- 

V ‘ -

V When conversion coatings, paint, zinc coatings, - 

-. 

V 
- 

-

- 
- V or aluminum coatings don’t fill the bill, for protect- ~~~~~~~~ V - _______ -

ing steel, the logical next step Is to Investigate - 
_____ V 

—

stainless steels. There are more than 60 grades of - - _____ I ~~stainless steel availabl , in a wide range of prices. - - 
V

The expensivi ones provlde~ excellent corrosion
resistance, while the lower--cost varieties aren’t V _____ 

• ..,•

quite so “stainless.” - . ~~~~~~ - . ‘
~

-
~; 

‘

~
,, -The factor that indicates the corrosion resistance • V~~~~~~~~~~~~~~~~ ~~~~~~ V~~~ 

~~~~~~~~ 
V

of a stainless steel essentially is Its chro mium - - - . ....‘~~~; -

con tent; the more chromium, the more corrosion ~~~~ 
- 

- 
.. .

~~~~~~~~~ 
-

resistance. The grades generally considered to have 
- 

. 
— 

- , •
.

high corrosibb resistance contain from about 11% — _______ - -
.

to 30% chromium. Grades near the low end of this V 
_____ - 

-

range cost the least and usually are chosen merely ___________ -

for their lustrous appearance. Grades near the
V high end provide maximum resistance to corrosion Electrodepc,si tion pi-oduces a vast amprov,m.rn in t

V 
~ 

- ~~~~~ V V - V - 
-
~~~ corrosion resis tance of painted surfaces. These V

V 
~, ~ r ic Co s are ng painterot years, c 1owest ~~ * e WaS ,~.e by .lictrodsposition at th e Gen I Electric Gen 

V

410, wIth 12% chromium end which sells- for- about 
~~~~~~~~~~~~~ ~~~~~~~~~~~~ 

V

53 cents per pound. This grade lsV wldely used 
- 

~~~ V V 
~~~~~~~~~~~~~ ~~~ V V _ V  V

for machine parts, chute liners, fasteners, slides, t~~ ~~~~~~~~~~~~~~~~~ 
V

- - 
and other such parts requiring a bit: more corro- ~ 

___ ~~~~~~~~~ 

V~

sio~ resistance than ordinary steels ~-~5 ~~~~~~~ 
.
~ 
‘~~ ~~i

Recently, “inuff1er~’ grades wlth -S% to 11% ‘~~~~~~ ~~~~ 
-
~~
,  e~

V chromium have been- Introducad at prIces ~f. about ~~~ ~ 
V

32 cents - per pounL ASV thC name Implies, these V ~~~~~~ ~~ L.5~~~ t~i ~ 1~ ~~~~~~~~~~~ 

-

V low~ grad., are used chiefly for exhaust compo- 
~~~~~~~ ~~ 

V ~ 
~~

‘ 
~~ ~~nests on automobiles. They are not well suited - 

- K~ 11 ~ N V ~~~ 

-
~~~

‘

~~~~ ~~~~~~ 
V

to~~deC~~1tlveVuses V.beCause V theY. V ten4V to Vjook Vi i t t]  ~~~~~~~~~~~~~~~~~~~streaky, especially If polished, and In salt air- they ~~ 
. ~~~~~~~~take oo a light rust, - ~ ~~ J~~i~~4 ,4  l~~~~ ~~~~~~

After Type 410, the next maj or jump In- cost ~ 
- 

V~~~~~~~~~~~
V 

~~~~~~~ 

~ ~~ j  ~V
end performance ISVVtO the- famous 18-8 serIes, In- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ sj .j  ~~~~~~~~V cIudAng Typ~~ 302 an~ 304, with 18% ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ t~-i~4 ~L ‘S~t.~and 8% nickel These provide significant corro- 

~~~~~~~~~~ 
-
. 

- ..

sion resistance and are widely used in food and ~~~~~~~~~~ V~~~~~ 
V~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~ j j
V 

beverage - processing machinery, pl tomtical Every other lea f in this disa ssembled automob i~~ V

processing equipment, medical equipment, some V 
SOf~~~~ is a zinc-alloy inter leave that Inhib its  corrosion.

V V - Vhous~~old appliances, and in irthitectllT$1 ~~~~~~~~~ in the steel main lisves. Aft er 99,573 mites ofI~~~~~ the cost, at about V 60 C~~~~ p~’ pOund, 1* t~~ting by thø Chrysler Corp.. th. corroded ends of V

roughly twice that of the lowest grad.s. - the interleaves reveal sacri ficial action.

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V V

— V.-. ~~~~~~~~~~~~~~~ 
V~ V. VV -. ~~~~~~~~~~~~~ ~V.V_V.~
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No firm solution is yet in sight, but two
- proaches are to find better materials or to regulate
deterioration. Stainless generally resists nitric acid, operating conditions so that they do not promote
‘for exa.mple, but hydrochloric acids stack it, and ; corrosion so readily 

V

chlorides pit it It can withstand either extremely~ The problem is further compounded by the fact
dilute or extremely concentr ated sulphuric acid, that turning to stainless steel probably won’t otier
but middle-range dilutions attack it. a solution because chlorides cause stress-corrosio i

Stainless steels With less than 16% chromium cracking in these alloys. Even more expensive
acquire some rust in sea water , bui the initial nickel alloys would probably do the trick, but then

:stsj~~~g doesn’t progress much, and the metal there is the question of whether the high~~ost could
maintains its corrosion resistance. However. ~~~~~~. be justified. V

-rine organisms cannot be. allowed to grow on the- Another avenue being investigated is the use of
metal because they induce pits which break down : scrubbe r-s to remove harmful agents after they
the corrosio n protection., leave the boiler . But the sulphur dioxide and chin-

Ii stainless steel does not provide enough cor-1 rides in the gases make the water in the riers V

)‘OSiOfl protection , the next choice is usually a j ver~r acidic. These acid.s attack virtually all corn-
V - high nickel or a. cobalt-base alloy. This puts you monly used metals. As a result, plastics are being

~in a cost range of about $2.00 per pound and up~ Investigated. They hold up fairly well so long as
Or perhaps titanium might be called for-. Titanium,: they do not overheat. And so it goes, each
in fact , is one or the best of the common metals1 proposed solution bringIng its own set of draw-
for resisting salt-water corrosion. Or maybe some’ backs and potential failings, until hopefully some
other corrosion-resista n t materials such as silicon- ideal material or mix of materials will be found.
irons , graphite , and zirconium m a y  be suitable. Other corrosion problems lurk undetect ed for

Finally, at the top of the order—-as far as re- years, only to surface later when remedies are dif-
s~stance to acid corrosion is concerned—is tantalum, ficult. Some of the earliest nuclear reactors, with
the workhorse of the chemical industry for coping 10 years or so service behind them, are beginning

~with acid environments. Although practically a to age a bit. And some of the stainless steel piping
semiprecious metal, it is widely used and has ~ 

in these reactors is developing stress-corrosion
V V resi stance to acid rivaling that of glass. In fact , cracks—a long-term corrosion problem not fore-

~the biggest competitors with tantalum in the seen when the reactors were built.

~chem~cal field are glass and two plasti cs, po ly—iAn Elusa v. Optimum
- 

V ;vinylchj oride and Teflon. Tantalum , however, is
V not universally corrosion resistan t becai~se it i~I Even when virtually compl ete control of ccr-

attzcked by strong alkalies. But alkaline materials~T0Si0n is possible , finding the most economic-al
provide no particular problem in corrosion engineer~mea1~ 

of control often is difficult. if You Went
ing because they can be handled quite well by 00~~,long-Iasting bright trim on a product, should you
mon grades of ~~~ 

‘use plated steel or stainless steel? If you want
V 

corrosion-resistance on some machine part, should
The Cast Crunch in Action you use electroless plathtg, or should you flame-

spray it? The answer hinges not only on the per-
V 

“~~~~~~~ r-h most—corrosion problems are orinance and costs of each, but on whether the
combated simply by trying one material after an- ; appropriate equipment is ava ilab le.
other until the right combination of cost and ~~~~~~~ 

Some manufacturers admit, for example , they
rosion resistance is found. Thus , some of the ’~’0tuld rather use galvanized steel rather than ccii-
most difficult design jobs involve trying to provide ntiort al conversion coatings and paint, but they

V the proper cost-effectiveness on the f irs t go-around. are locked into a system by their investment in
V A case in ~~~nt involves pollution-control work, :plant fa cilities. By the same token, some would

V and specifical ly the design of waste-heat boilers , prefer to use electrodeposition instead of more
The objective with these boilers Is to’burn garbage V costly galvanized steel, but again are committed to
and ~ ‘ied sewage to produce steam which , in ~~~~~~ specific approach because they don ’t have the

~woutd then be used to generate electric power . equipment recuired for a change
“T”e corrosion problems involved in the opera- Thus, the battle of the pocketboo k goes even

ti~ n of these boilers can be quite severe,” accord- beyond mere engineering data and tabulationS of
V V ing to a researcher at Ba t te lle Columbus La bors- V 

finishing costs. Through it all, knowledgeable out-

ror~ s, where studies are underway to find a siders give industry high marks for its work
so jtion. The waste materials to be burn ed 00~.~against corrosion. A scientist at an indepen dent
tai r i many types of salts and chemicals, which research laboratory sums it up this way: “Engi-

4 are carri ed by the flue gas to the boiler tubes neers in industrY try very h ard to control corrosion.

~~~ re they cause accelerated corrosion. In fa ct, it ’s surprising how hard they try,”

V 
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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179 Years in Sea Water?
- CAR AOl,. M. WAKEMAN, JOHN W. STORER . and ORVA L E. LI~~DELL ”

Convanr ional methods of in-placa ce~roiien protection are w ~~~, ~~~~~~~~~~~ ~~~~~~~~~ 
1

both cumb. ’wn ’. and ap.nai ~e. and many a,. nor jpp!.. -~~ - - 
~~~~ ~

, ~~~
-‘
~~~~~~: ~~~~~~~~~~~~~~~ ,.~ 

, I
cab/I to the p,or.c rion of in-place pu m p. An invlsrsgar.on ,

~~~ - ~~~
- 

~
. ‘:‘j  ~ ~~~ 3 - , ~‘j/ -

- cov.nsg m~ v~ than 25 vu.s ha. thOww’ that w.fh a nov.! ~~ ‘- . ., .,, j~ 
- 

- -

p atented m,rhod of p.-o t,ctinp sri.! p 1/as in plac., a “-a - ,~~~~~ •~~ J ~ ~~~~
, 4 ,~ ~ V

m,n,n’um .“v~c. lifa øf at lest 25 yas’, wit!, li t?!a or no ~~~~
. - 

,
‘...~:‘ 

,~~ ~ j  ~~~~~~~~~ ~ 

-

m.rn r,n~~~. c.n be .apacted . ‘
~ 

- 
~~

. --

1~ THERE a maintenance procedure whi ch wi ll guarantee “ .~‘Z IIt ~~a life of 179 years forthin wsH (O.04&inth} steel tubing in ’ -
, 

- - - ‘s;. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~

protected by 30-md wrappers of polyv myl thlo~de had a ~~~ 
-

corrosion ~~~, of a0002 inch/ye ar (i py). The success of ‘L~~ ’~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
field and laboratory tests provides a definite potenti al to ~ ~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~ ~ :
th. economic protection of steel piles against mrrosion — 

j~~~~~~~i1~~~~~z 2 ~~ ~9
V . V Wrspping Proesdur. ___ - 

- ‘ 

~~~~~~~~~~~ ~~.

Briefly, the Pile.Gardt method is to encircle the piles 
_____ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~‘‘~ 

- 
V

I,. I - I hi ~4. 1P1~~ r •‘ ff ~ 
- _ _ i ,  

______‘

~~~~

-

~~ 

‘~~~ -‘-‘ ‘-“ - -~~~
‘ -~~——~~~~~ -~~~ -“

V - wit p0 yviny on w appers i Sn y rigi ,. 
~~~~~~

longitudinal pole p~.ces, The pole pieces are mated and~ -p. .~~~ ~~ ~~~~~~~~~~~~~~~~ 
~~~~~ ~~~~~~~~~~~~~ ~~~

‘ rolled up by means of a ratchet wrench to provide a tight ~~~~~~ ~~~~~~~~~~L t ~~~~~~~~~ x 2~~
fi ttrng smooth wrrnkls free encasement that creates a ~ ~~

- 
~~

‘ 

~ I~~~? ~~~~~~~~~~~ ~~~~~~~ 
-

~~

‘ hermetic sisi around the pile. The wrappers are provided 
- 

— 

- 

-

‘with watertight seels at the top end bottom of the module~ ~~~~:~~~‘-~~ 
-

- - - ,. - ... —, S . - . ~~~~~ .~~~ - ~~~~~~~ , - ‘ 
- - - -1

arid further s.~j rsd to the pile with metal bands. This is the’ - ~ V ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~--~~~ -~~~

same proven process that has bean usid commercially for
V inc successful protection of wood piles against attack b yj V

mari ne borers since 1967. The method enables one or two Figure 1 — PVC .r,cep,.aIancn pra?ec~~ wood p’iM Ira,,, am
man,,. borsq s.

1 men to attach a modu l ar wrap, up to 18 ft long, either
V above or below water, in a matter of minutes (Figures 1 and -

~2). 
-

V - Initi al studies of wraoped wood pilu showed that it
was easy to create positive seals wh ich would preve nt either
oxygen or water fr om reaching the subs trate. This develop-

V ment lid’Wihe same wra pping procedure for the corrosion

(~,~~tection of steel members in an aqueous environment. 
- APP. H—2 J

V~~~~~~~~ ~~~~~~~~~~ — V~~ ~~~~~~~~~~~~ ~~~_~~~~~~~_ V

__ __
~ V V V V V~~_~ ~~~~~~~~~~~~~~~~~~~~~~ V V~ V_ 

~~~~~~
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V _ _

- TABLE 1 — Results of Quanti tative Corrosion Tests economical . The most important app licat ions would b
encasement of steel piles under wharfs and off shore dr

~~~~~~ ,M~~ ) w. ni,I LOS id rigs, especially where conventional protectiv e meth o
tne inte rtidal and splash zones give uncerta in results

3 3.27 596 20V076Q 
- 199194 01575 very high cost4 355~ 458 150040 151996 0 1015 -

5 3.30.54* 175336 I75~33 01003
V 5 3 13 . 49 5  I50i~~ 14 9564 °-‘~“ Conclqisions

- 
V Steel pi les will not corrode in a marine envi nonm i

When the wra ps wer e removed, the steel pi pe under- they are wrapped with PVC in the manner presci- ibed is
neatri was silver briçht with no visible signs of corrosion , article; a minimum serv ice life of at least 25 years c~
Sancing marks were as evident as the y were prior to the , expected with little or no maintenance .
test. The coupons were rerneasured and reweighed . Corro- Wrapp~rig in-place piles costs much less than
sion rates computed from the data shown in Table 1 were ventional coatings because (1) materials and labor cos
as follows: Coupon 3, 0.0001 ipy; Coupon 4, 0.0003 ipy; I somewhat lower than with the usual coatings, (2)

V 
- - C~~pon 5, D.0003 ipy; and Coupon 6, 0.0002 ipy. Coupon1 superficial cleaning of the piles to remov e sharp projec

3 had been atone under the lower wrap which had trapped a is necessary, (3) a modular wrap can be applied to a IE
smaller amount of water and less oxygen. in-place pile (in the air or under water) in from 20 1

I The smaller amount of corrosion indicated by these low~ minutes , arid (4) the surface of the piles do not have
rat es was believed to be due to a very small leakage of water dry in order to apply the protective wra7.
through the plastic wrinkles beneath the end seal bands, it
being difficult to-provide hermetic seals on 3-inch test pipe. ‘T~
It is very un likel y that wr ink ies would develop on larger 

~~
.• 

~~~ 
V 

V

diameter piles. Llblig’ reports the corrosion rate of pickled 
•C ste~i ~ u~ i

steel in sea water at Cape May. N. J., to be 0.0038 ipy for Role-up pole pu ce

continuously immersed steel. / 
lid, IIflS 

41 j  ~vc wrap V

When these test results are interpreted from a pract ical ~~~~~ t,~?’~~~ ~~~~ ‘~~~~~~ -‘ V

-\ standpoint , it may be seen that the average life expectancy 
-

~f a PVC protected pipe, of the thick ness given in these -

tests, would be about 179 years—providing the PVC packet r — S~~tioii A-A
- 

V WOU ld remain intact that long. From past experien ce, the A 
— 

A 
V

~nticipated service life of a PVC membrane should be well ~~~~~~~~~~~~~~ bends Foam seals

over 35 years. No tests to date have limited the life of PVC. - 
~~“ “ COupOfl 6

- 

..‘..PVC wra p
V Coupon 5

- - The ends of the test pipe were not wrapped. This was — -..~~ Aluminum bend.
to compare the corrosion tat e of bare steel with that no ~~
protected by PVC in exactly the same environment. ~~, - Coupon 4

The bare end of one of these PipeS was cut in two after 
~~~Atun’ii num bends 

V

its 1-year exposure. The corrosion rate of the bare steel was — Foam stals
0.016 ipy, with a predicted lift of Z8 years.. This compares
with a rate 0.0002 ipy on steel protected with a PVC

V wrap-predicted life-.-179 years V j~~.PVC WrSP

The very low corrosion rate of the unprotected steel Coupon 3

was somewhat of a surprise as it turned out to be only ‘ Aluminum band
about 1/3 of the rate reported by others for similar 

- 
- 

V 
no seal

locations. Evidently, the marine fouling animals (prolific in t~~’ : Bo nom line
the clear water off Catalina ) had offered a measure of /

V ~~~~~~~~~ 
- - - - V

Based on the extremely su~~ ssful results of long term V

service testing -*~~~. detailed examination ,ef commercial Figu re 3 — Tart a~~~,ubl y ~op pua n?isau,. m.a.ur.mant~
’ V

in~tallat iofls , the PVC wrap ping of submerged metallic oj corrosion I~~~~~~~ PVC W,~~
structures has proven to be completely feasible and

L 
V

______ - -

V V  ~~~~~~~~~~~~~~~~ 
~~~~~~ V . :
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Effect of Metallic Coatin gs and
Zinc Rich Primers on Perfo rm gnce

-
. of Finishin g Systems for Steel

M. H. SANDLER, ti £ Army Aberdeen Research and Development Center,
V Aberdeen IPo ving Ground. Md.

J II LITARY VE~HICLES are exposed to a wide variety o tkel d site ii approximately 1/2 mile inland tror V 
V

corrosive clImatic environments. Among the more sever~ breakwater and is subject primarily to rain and sur
exposures are salt atmospheres such e.s sea coalt sites ’

~ndj rain forest site is appro xun ately 4 miles inland i

~tumsd tropical y1eather conditions. In November, 1965, the 1 tropical evergreen forest composed basically of 3 ti
Coaung and Chemical Laboratory was requested by the U~ tr ee growth ranging fro m 20 to 125 ft in height
S. Army Tank-Automotive CommAd (TACOM) to conduct~ exposure here is primari ly humidity m d  rain. V

an exposure proarxsn to determine the effect of j~~taUi~
cp$ed steels and zinc rich orim ers on the corz-osionj Test Specimens
behavior of fini shing systems for automotive steels exposed~ All test specimens were 4 x 12 inch panels c V

to severe climatic conditions. followin g metals :- 
The Vitonical sites selected were a breakwater marine~ I - Cold rolled steel, Na. 20 gage (Federal Specifi.

with very high atmos pheric salt content, an open field , and ’ Q(~ S~~98) V

a rain forest located at Fort Sherman , Pa nama Canal Zone. 2. Hot dip galvan ized cold rolled steel , 20
For temperate zone expo sure , the test fence at Aberde en commercia l qualit y, 1. 25 oz/sq ft (0.5-1.0 mu zinc/sid
Prov ing Ground, Md. was used. Pan ama is consider ed 3. Electrolytic zinc coated cold roiled steel wit V
representative of most tropical environments, having con mu zinc plate /side. Minimum coating weight 0.10 oz
sisten tly high but not extr eme temperatures , high humidity, 4. Aluminized steel , Type 1, 20 gage , hot dip c
and abundant rainfalL The Fort Sherman ar ea averages on both sides with aluminum silicon alloy. Approx .
approx imately 130 inches of rainfall a year with monthly coati ng weight per side 05 oz/sq ft (0.001 inch alum
means lii the rainy season (May to December ) from 12 to side).

(22 Inches and in the dry season (January to April ) from 1.4 V

I to 4 inches, The monthl y mean temperatures range from 80 Surface Prepa ra tion and Painting
ito 82 F with a daily ran ge of 8 to 11 P. The monthly mean Surface prep aration included solvent cleanin g,
relative humidity ranges fro m 77 to 86%. Althou gh the primer (MIL-P- l 5328), and chromate convers ion Co
percent age of cloudin ess is high, there are few days without for the plated steels and zinc phosphate (TT-C-490 ,
some sunsh ine. Christobal, just across the bay from Fort h ) ,  wash pnmer , and sandblast for the cold roUed
Sherman , aver ages 6.3 hz-s/day with monthly totals raflging ’Panels with each surface prepara tion were primed
fro m about S hz-s/day in June , July, and November to about specifi ca tion alkyd-p henolic (MI L-P-85 85) , vinyl V

8hz-s/day in March . I P- 15930), and epo xy (MI L -P-52 192 , MI L .P-2337 7) pi
The breakwater site is situated at the junct ion Ot~and topcoa ted with specification semi-gloss olive drab

Lim on Bay and the Car ibbean Sea. The specimens at th islena rn el (TT.E-529) and vinyl lacquat (MI L- L-l ’
site ar e exposed to constant spray of salt water with a salt result ing in a total of 8 primer-topcoat systems (oi
tall for I year being calculated as 4514 lb/acre. 1 The open~surface preparation. In addition , a group of1 sandb

steel pa nels were prime d with a spee ificati on br $ani
?4nte : Th5s afflcl. Is a r,vlston of a paper of the same till, presented rich pr imer (MI L -P -46105) and a propriet a ry inorgafliI ~ ‘s” ~97l MACE ~~js q n R.-~lon Confcr~nc.. Copies of the
•~“nnaI p594! a?, available foe $4.00 from i%ia,e, is o:echon and ~~~hI primer for comparison to the plated steels. Iii

I P*’~ ’h15558’WI. NI% CE . Z400 West Loop South , Housto n. r.*,s lpri med panels were coated with the two previouslyI 770 7. 
~1ioned topcoats and vinyl-alkyd enamel (M1L-E-12L  -- A,~ P~~H-~ --

• _ _  V V -

-— ~~~~~~~~~~~~~~~~~~~~~~~~ V~~ -- ~~~~~~~~~~~~~~ 
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APP. H-3
I TABLE 1 — Surface Preparation and Finishes 1Surface condition ratings were based on ASTM D

for corro sion alone and for colT aon accompan ied
blistering and on ASTM Method D 714.56 for blisteSO~WI’II d~~n 1:1 W volume shohetic nsøufla STT-N-95I -

V .thvf me Wvcol mm.~oIIfuyl lUll’ ITT-E.7511

I S,nd ~~.,i SSPCV 5P~~52T . ~~~~~~ ~~~
I In general , ratings of S and 4 are considered to pro
~atisfac tor y protection. Panel evaluation cannot al wa v

MiL•P 15325 Pr mi, f v i ~’) pr.trsiumsnt FoiThuf, 17 (Or ITIPIIISI clear ly defined by numerica l rating, cspeciali y when
cond ition of the specimen falls at the border of V

V M1LC 554 Ch.m,csI l.Ia~ m d  cMfn.caI luim m.tl’ei, for 5ium ,nuIT~•na.u um .ys.Troe II . Gr. dCCIa. , 2. Jpossible ratin gs; thu s, the number assignee is left to

~~~~~ ~~~~~~~~~~~~~ ~~~~~~~ ~~ ~~~~~~~~ ! d ~~
mdt

~ 
of the evaluator. For this reason the rating

V specimen was not Vconsid ered complete uiif ~itt rec eivet
fl-C-490 IT,øs II CIssnn m,ti1o~~ CAd pretrea t ment of (er rout .eu rf acm same numerical ratrng for 2 consecutive rating periods.

*01 Or~~ VIuC ~~~~~~ is of particular concern in ratings of 4 and 3 sinci
- 
prim.,, V former is considered satisfactory and the lat ter un
uit. .P-esas Pr~m.r ~~i(ifl5, low moistu re wlSitsv’ty. factory. Therefore , until two consecut ive ratings wer

V same or lower , the specimen was considered to havtI MIL-P-15930 Priffist. vun~i SiflC oliromsi, type
higher rating.

M L  P52192 
- Pri,ne, .o.tinLomsy Reproducibilit y among replicate specimens was c

lent in most cases. Although there are occasiona l excep
soivint rsSiIwtt to be found in the data , the scope of the progran~

M L-P-23377 Pr,mst cost ins. .poxy pQIrem,d., ~P,!m.CsJ and

considered sufficiently broad to show general trends a
MiL-P-45105 Pnmst cost ing. wefd-thrOugh. zinc rich provide a meanin gful guide for the selection of sui
lnc’pen.c iinc ricfi Propnsrary . finishing systems As expected from previou s exp

studies ,2 ’3 the breakwater is by far the severest site
the major cause of failure being corrosion and/or blist
at the score. This is shown in Table 2 which list

UIL L-14416 Lacoust.vunyt resin . aem.-çloss. percent of systems with ratings less than 4 for each c V

MIL- E 1Z15 j ’u.m~ . ,,nyi .lky t ,unWgou rating elements.
Test results indi cate that hot dip zalvanized

properly finished will offer the most effective con
resistant system for severe envi r onments such a~

‘he alk yd and vinyl alkyd coated panel s were prepared atmosphere and sea coast site. This is followed in ~~
pith and without a tie coat of wash primer . Surface ing order by aluminized steel , zinc rich pr imar on
reparation and finishing systems used are listed in Table 1. rolled steel , elect rol ytic zinc , and cold rolled steel

The test panels were given the applicable pretreat differences between the metalli c coated steels are mu
~ent s, and the coatings were spray applied usin g an pronounced under less severe exposure with the ga1v~
utomatic spray apparatus to assure film uniformity. Wash steel , alu minized steel , and zinc rich primed cold
miner , MI L C-l5328 , was applied to a dry film thickness steel being generally comparable followed by the ci V

ietween 0.3 and 0.5 mll ; zinc rich primers between 2.0 and lytic zinc and cold rolled steel.
L5 mils; and all topcoats 0.9 to 1.1 mU except when Wit h regard to metal pretreatm ent prior to psi
ippl ied over the proprietary zinc rich primer which wash primer was more effective with the hot dip galv~

required two coats or a thickness of 2,0 mils to obtain a steel than the chromate conversion coating under
uniform app earance. exposure of the sea coast , whereas comparable perfor

was noted at the other sites. The reverse of this was tr
V EXP OSUTf the alu minum coated steel , i.e., M IL C-S5 4lchr oma l V

V V I In July , 1966 , the specimens were placed on exterior was more effective than wash primer at the sea coa~1exposure -at the four test sites. The racks at the breakwater
face north in the direction of the prevailing trade winds; TABLE 2 — Failure Mod. After 40 M onths’ Expos
those in the ope n field and rain forest face south , All were (Percent of 106 Systems Rat edlmounted at an angle of 30 degrees. The racks at Aberdeen
~~~~~~ Ground face south at an angle of 45 degrees. ________________________________________________

AMedson
Smekvoist ~am P., t Opsul P4dd ‘Cisu

Evaluation
tOtp OAiy 55 20 32 30At approximately 6 month interva ls for up to ~~~~~~~~~~~~

months and yearly thereafter , the panels were examined ~~~~~~~~~ S 5 2
corrosion and /or blistering at the score and for ~~~~~~~~~~~~~~~~~ es 30 41 44
sur face condition and were given a rating from 0 to S with

~0 being the worst rati ng. Score ratings were based on none~[
~ 

1 /4 inch corrosion and /or blislering from the score .I
V V V

V ;~~V: ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~
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V - - - 
V V_

~~~i_ V -
V Ho wever , as ind icated earl ier , the hot dio ~~lv~n in d

substr ate provided the most effectiye performance with S
systems still rated 4 or bette r at all sites after 40 months _
exposure vs 2 system s utilizi ng alumin i zed steel (Table 3).
Truck Body Exper iment

V O n the basi s of the data obtained after 13 months ’
exposure , TACO M contracted for the exper imental f.ibri ~a-
lion of th ree truck bodies (ca b and bed) with conventional

V cold rolled , alumini zed , and hot dip galv3nized steels . They
were finished with a primer topcoat system consisting of

V MIL-P-8 585 zinc chromate primer and TT-E-529 semi-gloss
-‘ 

- 
ename l. Metal pretreatment included zinc phosphate

- TT-C-490 for th e cold rolled steel , chemical convers ion
coati ng M!L C-554l for aluminized steel , and wash pr imer
M IL -P- 15328 for the hot dip ga lvanized. -

I The vehicl es were sent to the Canal Zone and placed in
. operation in January, 1967. They were used daily in every

- day transportation of men and materials and were rotated
monthly between users. In this manner , the vehicle was
used for I month on the Atlantic coast of the isthmus
where rainfall averages 130 inches/year and the atmosphere
is salt laden; for another month on the Pacific side where
annual rainfall averages 70 inches ; the third month the

I 
vehicle was used by a crew of a special project with the

V V vehicle being driven on both sides of the isthmus. The
V vehicles were used on both improved and unimproved roads

and exposed to jun gle conditions as well as those of a
moderately Indust rialized , urban area. They were washed
weekly with cold water only.

After completion of one year of service , the vehicles
V 

V~ V were Inspected , and the following observations made:
I. The gal va nized steel showed some rusti ng at welded

f- . . - 
- - V 

areas where the galvanize had been burned away during
V 

V~ V 
- - weld ing, The truck bed was in excellent condition with no

• signs of rust even when the paint film had been damaged.
2. The aluminized steel also showed some rusting at

V - the welded areas. The truck bed was beginning to show
- some signs of rust where the paint film had been damaged.

V - - I 3. On the cold rolled steel , the welded areas were
• rustin g the same as the other two vehicles. However , where

V 
- - paint was damaged on the truck bed and other areas ,

V V . . V  rust ing was quite evident. The sill of the V dr iver~s door ,
- 

- 

- 

- where the paint had been worn away, also showed
not iceable rust ing. This was not the case with the other

- 
- 

- 
, bodies.

V The same trends were also noted at the 2-year
- V 

Inspect ion period ,
TABLE 3 — Systems Rated 4 or Better at .11 Sites ,

40 Months ’ Exp osure -

I~M* Di G~ vsni.d ~~~Prst,.tmsnl Primes ?s,.sst

F MIL.P.1132S MIL.P.Isas
MIi..P.11321 MiL’P4$a5 MiL.%,.14415

- MllPII3IS M i L i  42152 1 T-1439 V

- 
MIL.P.1132$ UiL’P42152 M1L.L.la4aS

is .snwnioit MiL.P-52193 ‘ n-ISa
AIu.mbii,sd ~~~I M1L.C-154 1 NIL.P.I5S$ MiL.L.14451

MIL.P.11321 MIL#-11130 MiI,.L.144U 
-

- -  S
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T - Lennox on Marine Corros ion ~
- The following is an exclusive MP&P interview with T. J. lenno x, Jr .. a

resear ch chemist in the Marine Corrosior. Section . Physical Metal lurgy
Branch , U. S. Naval Research Laboratory , Washi ngton , D. C. Lennox holds a
BS from Wagner College . State n Island , N~. \‘ , arid is accredited as an NACE
Corrosion Specialist.

Q. Whor are the primary corrosion per-nickel alloys , or super alloys may
mechanisms which occur in the marine be used.
eni~iPonment ? These mate ri als other than per-
A. The marine environment shows no haps some of the super alloys may

corrosion corrode in several differ ent ways. Gal-
- 

• that majib e encountered. Depending vanic corrosion can occur between
on the metal or alloy being used , the many of the alloys. Pitt ing and crevice
design of the structure , and the spe- corrosion will occur on many of the
cific local conditions , one may en- alu minum alloys. Some of the higher
counter the following types of corro- strengt h aluminum alloys may exfoli-

V siori : crevice corr~~on, exfoliation , ate in the marine environment. Bein g
dea~~~ ng, pitt ing, galvani c cort~~~on , amp hot enc , alu minum alloys may also

V e r o~~~~~orro tion, stress corrosion cathod icaliy corrode from an excessive
crac king, corrosion_fatigue , s~~ysj~r - amount of cathodic protection or
rent_corrosii~ii ind anaerobic bacterial stray current. The commo~i grades of

V corrosion. Generally speaking, the stainless steel are very susceptible to
most serious corrosion in the marin e crev ice corrosion and pitting under

V environment is of a localized nature. relatively quiescent conditions in sea
F water. Some of the precipitation hard-

V 
j Q. What alloy: are commonly used ening stainJ ess steels may also be sus-

V 
V offshore? What are their specific lirni- ceptibl e to hydrogen crack ing. The life

V :etions7 V V of galvan ized -steel and aluminized - -
- 

- A. When one considers auxiliary equip- steel is limited by the zinc or alumi-
meri t in addition to the offshore struc- num coating thickness. Many of the

I ture , many meta l alloys are used. Of copper alloys will dealloy in the
course , the prima ry metal is structural marine environment. High strength

V 

- 
I steel. Auxiliary equipment may be steels , aluminum, and titanium alloys

constructed from aluminum alloys, may also be susceptible to stress corro-
stainless steels, galvanized steel , a lum i- sion crack ing.

F nized steel , copper alloys, and in some
instances where high performance ~ Q. What new materials and/or design
the unprotected condition is require d , concept: ore being used in the con-
upgraded stainless steels, specific cop- strucrion of offshore p latforms’

V A. There are many instances especial-
V 

‘f l it views expressed in this intelview are ly on auxiliar y equipmen t where thenot to be constru ed as being the ofticial -
V Op inion or the Nav al Research Laboratory matena l selected may not be a new

V _ . the Department of the Navy, material, as such , but it may be new

V 6

APP . H-4 ,j
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- V 
V 

for the application , Unfortunatel y, One of the major problem areas in V

the re are very few meta ls or alloys the marine enviro nment 1~~olvcs the
whi~~ire corrosion resistant undi~ all unwisrchoice o~~~iitjials for many• .—.---- •,- • ~~~~~~~ Vco~~tt ,ons inih e manne env ironme nt ap~~~~tions. Under re latively quies- -

V -
. without some typ e of prote ction . cent sea water conditions, the corn-

V 
V Mii~l’iiis t hat are resistant genëiillY mon grades of stainless steel will

have drvt. backs such as high init ial severely crevice corrode or pit. The old
cost an~ fitcuity in fabri cation , concept of avoiding crevices as a V

The ava ilab ility of sound methods ~~~~~ to thir ~ r oblem as without
V ‘ - of apply in g cathodic protection from ~~~~ Generally it is not practicat to 

V

galvani c anodes of magnesium , zinc , design a crevice free structure. Even if
V - and aluminum or impr essed current o~~

’attem pts to eliminate crevices in a
syste ms in conjunction with protective structure , new crevices may be form~d

V coatings has been and will continue to by the sea~ in or shield material , in
be the basis for providing cor rosion addition , crevices ciñ be formed by
cont rol to most offshore structur es the casua l attachment of a mate rial

- that require a long life span. The w i th  a shielding capabili ty such as 
Vdesign concept of installin g a galvanic marine fouling.

anode cathodic protection system
F using massive size anodes for long life

certainly appear s to be a well thou ght
out and useLul procedure.

• Q, What are the most important fac-
to’s to consider In m aterials selection

- -: - • for offshore structure:?
V -: V~ V - • Ufe desired.

S Stren gt h requirements.
S Fat igu e and atress corrosion

- characteristics.
S Inherent corr osion resistance to •

V - • the many types of corro sion possible.
V 

• S Protect ive cost ing req uirements.
- V 

- 
S Cathodic protection requ ire-

- ments. V

— 
V V • Velocity conditj on s. 

-

- 
- V • Erosion-corrosion effects.

- • Possible ice damage to protec-
tive coatings and cathodic protect ion -

- 

V system,
• Storm damage.

- j • Initial cost.
• Mai ntenance costs.

V - V
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Corrosion Test Results After 12-Year Exposur e V

New data are In on continuing longer a metal Is exposed to the
ferrou s-metal corrosion tests atmosphere. For iron castings,
conducted by American Society the 12th-year rate is only about
for Testing Materials. ‘4 that of the first year.

- 
In 1958, specimens (324) • Ductile irons appear to exhib-

were set out at five differen t it insignificantly lower cprrosion V

test sites, which Inclu4ed rural , rates than either ferritic or
indust rial, and marine atmos- pearlitic malleable iron.
pheres. E,tposure reports were • Pearlitic matrices tend to have
made after 1, 3, and 7 years. some 60 to 75% of the corro-
For the 12-year report, sets of sion rates of comparable ferritie
triplicate samples were removed materials.
from the test sites for evalua . • Surface appearance is not a

- tion. sound basis for evaluating the
Caution is expressed by ASTM extent of corrosive attack.

concer ning the applicati on of • Machined ferri tic and pearlitic
any atmospheric corrosion test malleable irons suffer 12 to 25%

• result s. Nevertheless, the fol - higher corrosion rate than the -

lowing general conclusions were corresponding unmachined irons.
drawn: • An addition of 0.5% copper
• Corrosion ra tes diminish the to malleable iron improves its V

corrosion resistance by about
20% . The benefits of alloying -

V appear to increase with time.
• One-year exposures are not

V sufficien t to predict trends, be-
cause the rates of corrosion

• V - change over long time exposures
V 

V for various metals.
• Hig)~ier alloy additions, as In

V - V -the Cu-Cr-Ni (Corte rt ) mild
V steels, reduce the rates of at- I

tack suffered by conventional
unalloyed mild steel to below
the levels of a malleable iron
alloyed with 03% copper.

V . AU materials are attacked V

V most severely at the ocean site.
• Twelve of the 15 ferrous al- V

V - loys tested were cast as %.in.-
thick plates. Two of the alloys
were ductil e iron , 5 were fer- 

V

V - r itic and 5 were pearl itic malle-
able iron.

V - ALUMINUM PIGMENT PA STES are formulated to hav, high
metallic pigment content toe use in electrostatic spray coatings
without shorting the equip ment Claremont Polych.inical Cosp.,
39 Powerhouse Rd. , Roslyn His., N.Y. 11577.

V 
APP . H-5 J
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CORROSION CONTROL RE8EARCH DATA SOURCES

COMMERCIAL AND MILITARY

J- 1 Nationa l Society Corrosion Engineers
V - - 2400 West Loop South

V 

Houston, Texas 77027

J-2 Corrosion Science V

Perganun Press
V 

Maxwell House , Fairview Park V

Elmsford, N. Y. 10523

J-3 Materials Protection and Performance
2400 W. Loop South
Houston , Texas 77027

J-4 U. S. Naval Research Labo ratory V
Marine Corrosion Section
Washin gton , D. C. V

J-5 U. S. Army Aberdeen Research
and Development Center
Aberdeen Proving Ground , Md .

J — 6 Departmen t of the Army
Army Mat erials and Mechanics Research Center
Watertown, Mass. 02172

V J-7 Defense Supply Agency
Defense Documentation Center
Cameron ~ atIon Alexandria, Va. 22314

J —8 The Engineering Index Annual
Engineering Societies Library
345 E. 47th St . N. Y. , N. Y. 10017

L J
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APPENDIX J- 1A

NATIONAL ASSOCIATION OF CORROSION ENGINEERS 
V

TYPICAL REPORTS OR PERIODICALS LISTED

1. Cor rosion Course Reports

Principles of Corrosion
Industria l Methods of Combatin g Cor rosion

V Coating Specification , Application

2. Basic and Applied Corrosion Research Office of Naval Research

3. Problem Solving with Plastics. Twenty-one pap ers cover the use of plastics
in process industries. Included are descriptions of major corrosion pro- V

blems and discussions of how plastics can be used to solve them.

4. Coatings and Linings for Immersion Service. Prepared by NAEC Unit
Cowimittee T-6A on Coatings and Lining Material s for Immer sion Service ,

V the book gives comprehensi ve information on topics such as safety , surf ace
preparation , inspection, curing, and others.

~~ V V V~~V 5. Corrosion Abstract s Covering World Wide Corrosion Control Literature

L 
V 

J V
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APPENDIX J—7A

DEFENSE DOUMENTATIO~ CENTER

ANNUAL ABSTRACTS INDEX V

TYPICA L REPORTS LISTED V

1. Proble m s with Anti—Corrosive Paints and Coating Systems AD877189

2. CorrosIon Studies of Rust- Inhibited Hydr auli c Fluid AD863478

3. Recent Development , Corrosion and Compatibility-Coatings AD869538

4. Sea Water Corr osion Protection of Metals AD877290

5. PRESERVA TION-Investiga tion of Corrosion Preve ntion Behavior of
Preservati ves AD871681 V

6. Corrosi on Bibliographies —la st of Publications AD863915

7. Reports and Docimients Relating to Corrosion .AD8727 79 V

L
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APPENDIX J-SA

ENGINEERING INDEX - 1970 VOL. 69 ANNUAL

TYPICAL REPORTS LISTED

- CORROSION CONTROL V

1. Metals to Resist Corrosion
B. J. &inter , Australia 09439

2. Evaluation of Coatings
W, A. Hut chlnson 19572

3. Reaction between SO2 and Wet Metal Surfaces 
-

N. G . Vannerbe rg Sweden 27853 V

4. Symposium on Basic and Applied Corrosion Research V

38380 
V~ V

5. Rust preventives . Selection and use; G. G. Levy; ASTME Eng Conference - t V ,

Eng Matis Finishing & Coating-Collected Papers v 69 Book 8 May 5-9 V

1969 paper FG69- 113 , 14 p; It is very important that parts be clean V

and dry prior to being coated with rust preventive compounds. ~ iould
V residues of chlorinated or sulfur containing cutt ing oils or metallic

chips be left on the parts prio r to ruatproo fing, the result s can be
disastrous , in that the rustprooflng material will not sti ck , or cor- V

rosion can occur under the film of rust pr eventi ve.
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APPENDIX K

NEW PROTECTIVE COATING DATA
SPECIFICATION SHEET S

MATERIAL NO. MANUFACTU RER *

K-i - 
- No. 81 & No. 82 Amer on Co. V

K-2 Prob - Carboline Co.

K-3 Carbo Zinc II Carbolin e Co.

K-4 19011B Carboline Co.

K-5 201 Devran Devoe and Raynolds Co. 
V

K-6 Cat ha-Coat 302 Devoe and Reynolds Co.

K-7 105SF Met co Co. 
V

K-S Quelaqua Quelcor Inc.

K-9 1075 Quelcor Inc.

K-b SC-1074B-1 - Spraylat Corp.

K-il SC-1090 Spraylat Corp.

K-12 SC-270 Spraylat Corp. 
V

K-13 N-4 (55) Thermo Cote Inc.

K-i4 Thermo-Cot e I Thermo Cot e Inc.
Thermo-Cote 149 V

Thermo -Cote 149A-i1

K-15 Protexo-Cote V-i2 Thermo Cot e Inc.

K-16 Protexo-Cote BL Thermo Cote Inc.

K-i? PC-815 i ; PC-8 152 U. S. Polymeric

L
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r 1
NEW PROTEC TIVE COATING DATA

SPECIFICATION SHEETS
(Cont ’d)

MATERIAL NO. MANUFA CTURER * V

K-iS PC -8220 U. S. Polymeric 
V

K49 PC -8230 U.S.  Polymeric

K-20 WD-40 WD-40 Co. V

* Addresses Listed in Appendix G.

L I

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V _~~~~~ V~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~ - —--



_________ — - 

-

4ND.NA1C .Z453(N~V . ~~••) 
- KAEC — E$G— 7818

“S C.. SIPS I  APP. K—i 
PAGE K-3

AMERON

Corrosion Control Division
- 

- 

SUBMARINES I Bread California 92621

ME~~A~~N J £)F COAS~S J 
- 

— 

flLM~~MICK• APPLICAT ION Mfl HOD

EXTERIOR . -

KEEL TO WATERLINE 
- 

/ V

I No. $3 Primer’ V Polyamide-Cured Epoxy 2 Airless or Conventional Spray; Br
I No. 84’ 

- 

V Polyanide Ciared Epoxy 6 Airless or Conventional Sprey; ErL

__  

I.2~~~~~~~~~~ v,d 
V V~~~~ 

- -

TOPSIDES V 
- 

V 
V 

V V V

I 1 J No. 83 Primer5 - 

Polyamide-Cured Epoxy 2 Airless or Conventional Spray; Br
~ 

No. 84’ Polyamide-Cured Epoxy S Airless or Conventiona l Spray : 6;

INTERIOR 
-

: 
V 

- 
/

TANKS . BALLAST -

I 1 No.81 Primer’ Polyamide-Cured Epcky 2 Airle ss or Con-.enhiorsa~ Spra y, Sr
I No. 82’ V PolyamideCured Epoxy 6 Air less or Conventional Spray, Br’

II 1
0, 

No.78’ - Coal Tar EPoxy 8 Airless or Conventional Spray: Br
V 

- I Nc.Y9’ V Coal Tar Epoxy 8 Airless or Conventional Spray; Br

VINYL FOAM OR ASBESTOS INSULATION

I 
- 

2 No. 1768’ Water-Based Flexible Vinyl f 6 Conventiona l Spr~y; Brush; Roller

Abra;ivs-b lasting of steel sartaces Is advised as propei surface preparation for all Amereoat Marine Coating recomme ndatisas.

- V

—~

- V

I Contomis to U.S. Navy Specification lu lL-P. 3 Conforms to U.S. Navy Chapter 9190 as a over post-cvrçd inorRanic zinc ap~iV 
23236 ships . Type I, Class 2—Coal Tar V self-cwing inorganic zinc SIIICVJI* coating ap- MJt.P.23236.
Epoxy. Also acceptable for use on U.S. Coast proved for application to hulls above water . $ Conforms to U.S. Navy Specuf.
~ a d  vessels. kne, decIs arh~ SuPerstnlctures of U.S. Navy 23236 (Ships), Type I. Class I—I

-  
v~ss~k ~~ s. ..j t,.._ ,..- ~...&a_ 
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APP. K-2 PAGE K-4
- I -Specia lty Products I V

D I V I S I O N

SELECTION DATA V

ENERIC TYPE: Corrosion resistant complex of rust inhibitors .

~~~V~ERAL PURPOSE: Protect sharp ed ges of bolt and nut t hr e a d s  where  r u st i
will pr event disassembl y. A brush coat of PROB forms a corros ion resis

V barr ier  compo sed of a unique rust  inhibiting binder and thousands of over -  V

lapping aluminum platelets. PROB prevents seizure and corrosion causec
V high humidity and mild chemical fumes.  PROB is a perma.nent]y soft f i lm

which can easil y be r en-ioved with solvent s when desired . I

EC OMMEND ED USES: Protection of pipe threads , bolt and nut threads.  Em’
gency repair of damaged protective coating f i lm s.  As a sealant in cr evic~
to prevent rus t  str eaking. Protect  pump f r a m e s , bases ;  all types cf bol t E
down equi pment bases .

‘TOT RECOMMEND ED FOR: Exposure to solvents, immersion applications.

HEM1CAL RESISTANCE: TEMPERATURE RESISTANC
Exposure Fumes Continuous 200°F
Acids Good Non-continuous 250°F
Alkal ies  Good
Solvents Fair V

Salts Excellent
Water Excellent

FLEXIBILITY: WEATHERING: ABRASION RESISTANC
• Excellent Good Poor

SURFA C ES: Clean or pr eviously rusted meta l su r faces.  V

S U R F A C E  PR EPARATION: For optimum per formance , wi pe with rag  to rem
loose dirt f rom surface.

PR !MER REQUIR ED: TOPCOA T REQU IR ED :
None None

coMPATIBILITy WITH OTHER COATINGS: Will adhere  to epoxy e st e r s , ~ l
viny ls , acry lics, cata lyzed epoxies, phenolics , oil based and o 1ecresinc~
coatings . 

V

V 

: 
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~R OB Page #2

SPECIFICATION DATA 
V

OLIDS CONTENT : * THEORETICAL YIELD :- 

By Wt. 82% ± 2% 1232 mu IL /ga l.
By Vol. 77% ±. 1%

*THEQRETICAL COVERAGE PEF
ILM THICKNESS PER COAT : GALLON: 176 sq. ft. /~ 7 rnils d 

V

9 mils (wet) V __________

7 rnils (dr y) NOTE: *Materia l losses during app li
- cation will vary and must be take n in

V 

- 0L0R5: Aluminum only. consideration when estima ting job re V

quir ements .

APPLICATI ON DATA

kETHOD OF APP LICATION: Brush (In pint units a brush is supp lied in the tc
of the can).

II XING RATIO: 1 pa ckage system. -DR YING TIM E BETWE EN COA ’
V Normall y only 1 coat requi r ed , V

VINA L DRYING TIM E: Coat ing r emains desirable may be topcoated irrirr
permanentl y soft -- may be easily re - diatel y or any time ther eafter.

V moved at any time with Carbo line SHELF LIFE: 1 year minimum .
- 

- 
- Cleaner #2 or xylol.

HINNER USED : None required . 
-

V - - ORDERING INFORMATION

L OST: l’ s Pints
- PR OB 

, •$38. O0 /Ca se of 4 $39. 00/Case of

V 
V HIPPING WEIGHT : FLASH POINT: (Cleveland Open

V V 4 gallon Unit 38 lbs. PROB 102°F
• V Case of 12 Pint s 14 lbs.

Tb. t.cbnicsl data ~~ ni.h.d to stu. and accurM to hi b u t  of our knowledge. However, no guerentee of accuracy
~o g  art Ued. W. gua~,antis our producti to COUIOrm tO Carbolin. qu.llty control. We assu~. no respoo.ibi1i~~J

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -—
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SELE CTION DATA SURFACE PREPARATION: Remove oil and grease di
I . - - - - sit s . Commercial blasting is satisfacto ry for non-immertENERIC TYPE: Self curing, zinc-filled inorganic coating , service , White blasted steel is required for immersion set
he coating oons’sts of a basic zinc silicate complex. (Fur’
shed in two parts, Base and Zinc Filler , which are mixed other than solvents. Pickled steel may be used. S
st before usc.) pickling processes vary ‘obtain specific Carboline rec

mendation.
ENERAL PURPOSE: A virtually permanent patented TOPCOAT: (Optional) — Can be topc oated with epc

V organic zinc base coat that protects steel galvan ically, epoxy -coal tar , v inyl , acryli c, silicone , modified phen
- im inating sub-film corrosion. Has outstanding appl ication and chlorinated rubber types. Consult with Carbol ine

ope rt ies. - 
specific recommendations.

ECOMMENDED USES: Carbo Zinc 11 is used as a single
at protection of steel structures in weathering and marine
posures and as a base coat for organic and inorganic top- TEMPERATURE AND HUMIDITY: (During applicat V

ats in more severe serv ices. Excellent for the interiors and and drying.) Temperature 00 F to 2000 F. Ral . humidii

~teriors of storage tanks contain ing fuels and organ ic sol- as high as 95%. Can be applied over sl ightly damp surfa

~rits. Has many, - uses as a maintenance primer , with or SUGGESTED CURING TIME: At 50% relative humid
~it hout top coa ts, depend ing on exposure. Used widely in (Prior to placi ng in immersion service or before appI~emica l plants , paper mills , refineries and coastal or salt topc oats) .

V mospheres including offshor , structures. Carbo Zinc 1l 85° F or higher - • — 6 — 8 hours
nfor ms to Los Angeles Rule 66 and Bay Area Regulation 60° F to 85° F 8 — 12 bows

40° F to 60° F 12 — 16 hours
OT RECOMMENDED FOR: Immersion or in direc t cx - 0° F to 40° F 16 — 24 hours

- V )sure to acids or alkalies. V For solvent immers ion service allow 48 hours at 750

V EMPERATURE RESISTANCE: higher. V -

aximum — Continuous 750° F NUMBER OF COATS: Norma lly one.
axim um — Non-continuous 800° F METHOD OF APPLICATION: Spray. May be brushec
inimum — Below minus 600 F to uchup .

V SHELF LIFE: 9 months minimum.
V ~1PACT RESISTANCE: Very Good COLORS: POT LIFE:

~LEXIBlLlTY: WEATHERING: Gray arid Green 8 hours @75 ° F
V 

air Excel lent THINNER USED: Carboline Thinner #33 (up to I c
V 

~BRASlON RESISTANCE: Excellent. The abrasion resis- P~ gallon.)
ance of Carbo Zinc 11 increases as the coating ages . ORDERING INFORMATION
~URFACES: Steel , cast iron , galvanized stee l, stainl COST PER GALLON: FOB Xenia, Ohio — Net 30
ted , alum inum. S’s l’s
~OMPATIBI LITY WITH OTHER COATINGS: Use over Carbo Zinc 11 Gray or

- 
V 

~nco ated surfaces , Carbo Z inc 11, Carbo We ld 11 and other Green (Kit) $12.80 Net $14.20 Net
- ~inc coatings as recommended. Carboline Thinner #33 2.65 Net 3.20 Net

V 
V _  SP ECIFICATION DATA—-- — - — - —- -THEORETICAL VCOSTV PER $OUAREFOOT — BA

;oL IDS CONTEI~f~
’ Bywt . 80% t 2% , 

ON VOLUME OF DRY FILM: 3.84~ (3 mils)

il OLUMEOFDR YF ILM — THEORETICAL: l000 mil ft . THEOR ETICA L COST PER MIL FOOT: 1 .28c ,
per gal. kit. FLASH POINT: (Cleveland Open Cup)

• - • I. Carbo Zinc 11 Base Gray or Green 7
f
ILM THICKNESS PER COAT: 3 mils Carboline Thinner 

V 

14
~OVERAGE ’PER GAL .KlT — VOLUME OF DRY FlLM Carbo Zinc 11, mixed and thinned, ready V

V ITHEORETICAL): 333 sq. ft. @ 3 mi ls. As measured by to spra y B
V 

~~~dardized Mikroter or Elcometer. 
, 

- 
,~ , 

SHIPPING WEIGHT: 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ 
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CARBO Z IN C 11 R ESISTAN CE TABLE V

CLASSA CLASS B CLASS C

CONTINUOUS HEAVY FUMES OUTSIDEEXPOSURE IMMERSION LITTLE , OR WEATHER ING
NO SPLASH . ANDMILD 

V 
V

OR SPILLAGE FUMES V

ALTS Without Topcoat Fair Excellent Excel l ent V

- 
V With Recommended Excellent Excellent Excellent

To pcoat

Without Topcoat Exce l lent Excel lent Excel lent
O L V E N T S With Recommended Excel lent Excellent Excel lent V

- - Topcoat

RESH AND Without Topc oat Good Excel lent Ex ce f l en t
ALT With RecommendedlATER - Topcoat Excel lent Excel lent  Excel lent

Without Topcoat Not Recom - Not Recom -  I
.CIDS mended mended Good

With Recommended Not Recom-
Topcoat mended Very Good Excellent

Without Topcoat Not Recom - Not Recom-
• mended mended Fair

.L K AL IE S  ________________________ _____________ _______________ _____________

With Recommended Not Recom-
Topcoat mended Very Good 

- 
Excel lent

- Class A Class B Class CV 

:ECOMMENDED
OPCOATS OV ER Carboline 188 H B , All of Class A. Poly clad 935 Tie All of Class A
:ARBO ZINC 11 190 HB , 190 HBW , Pheno line 305, Coat plus top- and B.

- - 
191 , 3912, Polyclad 936-1 , coats of Carbo line Versiko t e 53
Carbomastic #14 2 c. Carboline 3630. 1294 or Polyc lad 

- Carbo line 33d
V V , 

- 936-1 4631 , 4674 , 4

OUTSTANDING PROPERTIES OF CARBO ZINC 11
er insoluble 20 minutes after ap~ lication. 7. In chemic a l and co astal areas has longe r life expect a~:

V 
than heavy galvanizing.V 

V i be placed in immersion service within 6 hours.
- ,lication can be made at 00 F and on surfaces as hot 8• Unnecessary to neutralize , wash or scrub surface prio

V 
V 

I000 F. opcoat g.
9. Carbo Zinc 11 Gray does not contain lead or lead c- curing solutions are required.

V pounds. -
ients sub-film corrosion. Protects galvanically.

V 10. Carbo Zinc 11 Gray arid Carbo Zinc 11 Food Grade a
V - be applied at Thicknesse s up to 6 mi ls per coat non-toxic end can be used in food plants ~or immer ~hout danger of “ rnudcrackin g” or loss of adhesion. end non ’immersion service.

- - 
ION: Tank linings may be cleined with steam. wate r or mild detergent solutions. Do not use acids or alkalies .

be technical date furnished is U~ue and sccur te to the beet of our knowledge. However , no guarantee of accuracy i$ give n or impl ied. We guaiaMee our products to conform to Carboline quslity control. We essum e no respo ns ib il ity
- 

~~~
overue, performance or injuries resu lting from use. Liability, if any, is limited to replacement of producte. I

- eV~A . ,a# ,ia~. aKfi,Wn .,a .uMa.f En e.kansa withn,.t flns’ “n~ .na

a — - _ _ V  V V p _ V

htiiir.a ~ 
__.,__ __— __ 

~
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~~~~~~~~~~ — --V _V- . V_V.~~ . V V~~~~~~~~~~’ 

V~~V~~~~~~~V V _$ 
~~~~~~V~~~~~V •V V~~~~~~~~~~~~~~ V _ V  - ~ _ ~~~~~~~~~ - V



—~~~~~~

4. .’~uAc. C .24SSl ~~ V. 2 -b a ) Nh~E
’C ’EN G 7818

p l a i t  a.. • s ~~s PAGE K — 8 V 

- -

___ APP. K-4
- 

~~~~ ~~~~~~~~~~ ~ 
~~~~~~~~~~~~~~ 1 ‘

~~~~~-‘ N ~-q~~L~ I- .~~
- —

~~
- • - “

! 3~~ ... M—f _ -~ r’~~n~~ni i~ ie i nn
I - a.~~~4 ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~ui.in~ i~ u H

V ~~~~~ i~~~~~~~~~~

• v~~~~~ -1I ~~~~~~~~~~~~~~~ - - -- ‘.1-

I 
- ‘~I~~~~~~~,t~’~~~) 

‘
~~~~

‘ 
~~~~~~

SEL ECTION DATA SPECIFICATION DATA

V EN ERIC TYPE: Epoxy-poiyamide. Catalyst (curing- SOLIDS CONTENT: By Weight By Vok
fen:) added prior to application. Carboline 190 HB 76% ±.2% 58% Li

~NERAL PROPERTIES: A high build coating having FILM THICKNESS PER COAT: 4 — 6 rnils
kelie nt resi tanc o-salts~--watec -aIkaliee and weathering~ 

— V _ _ __ _  _ V — V _V - _ V _  - — - - —

very good resistance to mild fumes of acids and sol- THEORETI CA L YIELD: 930 mil ft /gal. of mix
‘ 

~~~~~~ 
The cured film is tough and abras ion resistant. Can

~ applied at thicknes ses of 4 — 6 mils in one coat. App lica-r n properties are excellent. Has a low cost per mil foot. THEORETICAL COVERAGE
V PER GALLON OF MIX:

!COMMENOED USES: Carbo line 190 HB is used 233 sq. ft. — 4  mils V

d&y as a top coat directl y over Carbo Zinc 11 for ex~ 155 sq. ft. — 6 mils
sures to salt, alkalies , wate r and weathering. Also used

~er hot dipp e& galvanizing and other inorg anic zinc NOTE Material losses during mixing and app lica
latings as recommended . Specific uses include offshore will vary and must be taken into consideration when

~iIl ing structures above and below waterline , ship and mating job requirements.
Irge exteriors, coastal installations. Also for protectio n of V

V uctural steel and equipment in chemica l plants , pulp SURFACE PREPARATION: Surface must be clean

• i l ls , water and sewage plants , refineries and many other dry . No pre-treatment of hot dipped galvanizing is nscesj
V 

V dustries. except f or removal of oil , grease, dirt, and other con tam
4 V tion. V

V OT RECOMMENDED FOR: Strong acid exposures.
V COLORS: Stocked standard colo rs are White , Gray ~,

V 

~‘IEMICA L RESISTANCE GUIDE: 724 and Yellow 627. Other colors available on spe

I Splash and Mild order and are not returnable. If a light color , particu l
posure Heavy Fumes Fumes white , is to be used over dark coating s , including f i

V V ~cids Fair Very Good Carbo Zinc 11. more than one coat may be requirec
Ilkalies Excellent Excellent obtain uniform hiding. -

V bivents Good Very Good
alts Excel lent Excellent GLOSS: Flat.

V later Excellent Exce llent

V EMPERATUR E R ESISTANC E:
ont inuo us 200°F APPLICATION DATA

V lon ’continuous 275°F
METHOD OF APPLICA TION: Airless and conv entic

LEXIBI LIlY: WEATHERING: spray. Brushing may be used for small work , or touch
Good Good

GUNS: Fluid Tip Air CaVp
V 

~BRAS$ON RESISTANCE: Very Good Conventional Spray
Binks #18 or #19 - 66 66 PE

.JR FACES: Carbo Zinc 11, hot dipped galva nizing, or DeVilbiu P-MBC,
V ther suitably primed surfaces . 0’ JGA - - E 704

V OPCOAT REQUIRED: None. May be topcoatecl w ith Airless Spray V

~rbo Iin• 1294 to upgrade weathering resistance , or for Graco .021” orifice and
gher gloss. - 2200 psi. V

V ~MPATIBlUTY WITH OTHER COATINGS: May bi MIXING RATIO: (By volume ):
~~~~~ ~~. ns.. n., ~~~~ ~~~~ ~~ ~~~~~~ ~~~~~~~~ ~ Carbotine 190 HB Cnmnnn*nt A I nallnn _J V

- 
V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

V ~~~~~~~~V V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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DRYING TIME BETWEEN COATS: THEORETICAL COST PER MIL FOOT:
18 hours @75°F . or 0.88E (Bladc )

- 

10 hours @90°F - • 0.95w (Gray)

FINAL DRYING TIME: 2 days 075°F

HELF LIFE: POT LIFE: THEORETICAL COST PER SQ. FT.:

V 
- - 

- 
18 months 8 hours 075°F Carboline 190 HB Black 3.52~ 5.~

V THINNER USED: Carbo line Thinner #15. For hot and/or Carboline 190 HB Gray 38~~,,,,. 5 7~
windy conditions , use Ca,boline Thinner #33. (Up to 1

~uart per gallon. ) V

V SHIPPING WEIGHT: V

ORDERING INFORMATION 2
- Carboline 190 HB 27 lbs. 132

• OST PER GALLON: FOB Xenia, Ohio Net 30 days Cai ohne Thinner 
9 lbs. (l’ s) 45 lbs.

- 
. 

- 
- 

V 12~ V Carbolins Thinner
arbolun. 190 HB #33 9 lbs (l’ s) 45 lbs

Black $9.30 Net $8.20 Net
- arbol ine l90HB

Whit .. Gray 720,
Gray 724 9.95 Net 8.85 Net FLASH POINT: (Cleveland Open Cup)

arboline 190 HB Carboline 190 HB
Yellow 627 V~ 10.55 Net 9.45 Net Component A 170°F

arboline Thinner Carboline 190 HB
#15 2.90 Net (l’s) 2.35 Net (5’s) Component B 130°F

V arboline Thinne r Carboline Thinner #15 93°F
- #33 3.20 Net (l’ s) 2.65 Net (5’s) Carboline Thinner #33 140°F

- The t.chnlcal data furnished Is true and accurat, to the best of our knowledge. However , no guarante. of eccur
- 

Is given or Implied. We guaranteE our producta to conform to Cerboitne quality control. We assuae no respo nsibI
for cov. rage, puformanc. or Injuries resulting from use. Liability , if any, is limited to replacement of prodix

V pri and cost data shown are subject to change without prior not ice.

~o Q’fl119 WA~~AN-r Y 09 puA~ AN TCC OF ANY K JMO S p~AOC ~v sgL L E~ E XPR E S $  99 !MPj ,.~~D, $‘rA ru’r ~V 
~~~~~ 1*. a. Pa~ u~~~ lM cLUnIN~~ U kM~~A~~ILI~FV  $l$n FI+NFc.~ r61 A PACTI~~ LJ LA ~~ p1I~~

~~~~JiIT -~~~~~~~~~~~~
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V Fil. T.b

- P.s. P 201
0.~.

~~d t  Data Sheet FORMULA 201 DEVRAN
B.for. us, ng t hi s product . r.od Ii. GEN ERAL
INSTRUCTIONS FOR DEVRAI4~ COATINGS end EX TERIOR PRIMER
,h. ap propr iet . DEVRA~~ SYSTEM BULLETIN.

TYPE Solution Epoxy

~ ACK AG IP1 G Two components supplied as a kit;
Available in 5-gal. or 1-gal. kits

V 
~O MP ON E NT RATIOS BASE to CONVERTORV 

Fi eld Mixi,~ 4-1/2 gal. 1/2 gal.
01 9/10 gal.  1/10 gal.

rRE.Mlx TIME None

V 

~‘OT LIFE 24 Hours at 77 ’F.

kIRY . TO - RECOAT TINE 2 houls minimum at 680F (200C) under good conditions

• ~LASH POINT Over 80 F. Tag Open Cup

~0 LVE P4T MD-1931 DEVRAN0 All Purpose Thinner

;Loss Flat

RY FILM THICKNESS 2.0 mi ls

BUFF LT. GREEN GRAY WH ITE DAICOLORS :
MD-1936 MD-1936 MD-1936 MD-2786 MD-Bes. Cetu log N.. Cream Cream Cream White Cre.Color

MO-1938 MD-1937 MD-1939 MD2787 MD-I Coi~v.rt.r C.te l.g No. 
-Color Red Green Gray White Bla’

SPREADING RATE (si ..,. sq. ft /gel.) 361 361 361 359 361

WET FILM THICKNESS (In mI ls) 4.3 4.3 4.3 4•3 • 4•3

~Q. FT. PER GAL. ~ I NIL DRY FILM 
7~ 723 723 718 723

WET WEIGHT PER GALLON (in lbs .) 11.0 11.1 11.0 11.0 10.9

~IVT PER SQ. FT. ~ 1 NIL DRY FILUCIIs) .010 .010 .010 .010 .0K
L 

. - - - - --  - V

- .  _V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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. ~oduct Data Sheet OATHA COAT FORMULA 302
V 

~~~ ~~
j
~g thi s product , r.od the GENERAL

TRUCTIONS FOR DEVRAN COATINGS end
- 

- uppre priot. DEVRAN SYSTEM BULLETIN.

TYPE Modified inorganic zinc self curing,
V - plus excellent recoatability

PACKAGING In I-gal, piggy-back kits (with zinc
powder in paste form, merely stir in
Reducer or mix on mechanical shaker)

COMPONENT RATI OS PAS TE to R E D U C E R
Field MixIng 4/5 gal. 1/5 gal.

PRE-MIX TIME None

POT LIFE 24 hours at 770 F.
V DRY TO TOUCH 1/2 hour mm . at 68°F (20°C) under good condition

V
V 

V 

- 
- DRY TO RECOAT TIME 4 hours m m .  at 680F (200C) under good conditions

- 

- FL ASH POINT Over 800 F. Pensky-Martens Closed Cup
V - 

- V 
SOL V ENT MD-1931 DEVRAN All Purpose Thinner

- 
- 

G LOSS Flat -

• 

- 

WET FILM THICKNESS (in mi ls) 7-8

- DRY FILM THICKNESS 3.0 (minimum)
- COLORS 

- 
GREEN BR O~VN DARK GRAY

- Pest.: Catal og No. ‘ V M03062 MD 2860 MD 2855
- 

- 

- Color ‘ Green Brown DARK GRAY
V R.duc .r: Cet o log No. MD 3063 MD~3063 MD 3063

V -

. 

V 

Color Clear Clear Clear
V - 

SPREADING RATE (Eat. Proc. Sq. Ft./GoI.) 200 200 200

L

L _ ____________ - 
__ ~ _ ,~ _ _ • _ ~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~ - - ~~~~~~~~~~~
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V CATHA-COAT FORMULA 302 V

MODIFIED IN ORGANIC Z IN C — SELF CUR ING — PLUS EXCELLENT RE COATABILITY ! V

TYPE

~atha -Coat Formul a 302 is a modified inorganic zinc coatin g, self curin g, which is extreme ly~
V effective in preventing corrosion attack on ferrous meta l surfaces. Due to its high zinc content ,~

atha-Coat Formula 302 provide s effective cathodic protection to the steel surface to which it is 1 V

appl ied , a i d  at the same time contains excellent . recoating properties not found with self cur ing ~ 
V

V 100% inorganic zincs. One of the special features of Catha-Coat~ 302 is that it can be overcoated ,I
without using a primer, with a high performance top coat such as DEVRAN~ 209 or 219. Ic may l V

V - - alco be overcoated with itsel f or wi th DEVRAN ® Primers (20 1, 202, 208, etc.) Overcoatin g with~
Conventional Paints can be accomplished by the use of an intermediate coat of either Zinc Seal:

V (MD2953) for nikyd or oil based paints or Wash Primer (MD88 1) for vinyls or vinyl-a lkyd based
paints.

CO L O R S

BROWN GREEN GRAY

V PA C K A G I N G  
V

One gallon piggy-back cans. Zinc is re ady-mixed in paste form , merely thin ~1own by mixing in’
• reducer which is in small can on top.

USES
- For use in a single application or with top coats on offshore oil structures , steel hulls , decks

V 

- barges or similar surfaces offering :
V 1. True Cathodic protection

- 2. Ease of applic ation (similar to good organic coatings )
• - . 3. Mostly inorganic binder 

I

SURFACE PREPARATION -

- All surface s to be coated shall receive a Near W hite Blast Cleaning. This shall be at least I
equivalent to SSPC-SP 10-63T Near White Blast Cleaning (as defined by the Steel Structures

V Painting Council , 4400 Fifth Avenue , Pittsburg h , Pennsy lvania).

V APPLICATION
Catha-Coat 302 can be appl ied with all types of application equipment from roller to airles~V spra y. For spray application , be sure tha t equipment is set up so that both fluid pr essurq

- atomization air pressure can be inde pendentl y re gulated. A valuable point to remember is i.ha
the fluid pressure requirement for Catha -Coat 302 is lower than for other produ cts. Exce ssivel~- high fluid pressu r e will cause pock marks and/or pin holes in the film. 1 V

(over ) 
I

L 
/ 

D E V D E & R A Y N D LD E~~~~~..I.J
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• Dot. JuIy ’
~~~

ILM THICK NESS

minimum dry film thickness of 3.0 mits should be applied .
‘he ease of application of Cacha.Cosr~ 302 combined with its excellent hiding capa bilities tend

to cause the appli cator to apply a film of less than the required ta il thickn ess. In order to achiev t
the proper dry film thicknes s, Catha-Co at 302 must be app lied at a wet film th ickness of 7—8 ta ils
r his can be readily accomplished by providing the applicators with a “Wet Film Gauge ”. simila
~o the one man ufactured by the Nor deon Company.
wh en applied at V3_4 mite dry Cath a-Coat 302 exceeds the requirements for zinc coated metal pe

V 

~merc ian Society Testing Materials (A.S.T.M .) Specification A93—59T.

LPREAD ING RAT E

he practical spreading rate allowin g for normal losses is approximately 200 equate feet per
allon which will yield a minimum dry f i lm  thi ckne ss of 3.0 mile.

EDUCTION & MIXING
~egardl ess of the method of app licat ion , Catha .Coat®302 should be mixed in the exact propo rtion ir
(~hich the compon ents are supplied (1/5 gallon ofCa cha -Co at~ Reducer to 4/5 gallons of Past e).
pare should be~ taken to be sure material is thoroughly mixed. Mixtu re should be “bo xed” froir 

Vne container to another. An agitated spray pot is helpful. DEVRA N ’~ Thinner should be usec
r clean Ing up equip ment. Equi pment should be cleaned within one hour after app lication

as stoppe d.

IPORTANT
o not thin mixed material. The solution may appear heavy but application is not affected. It

V also very important that the mixture of Catha-Coa t’l) Formula 302 Paste and Reducer be thor -
~1ghly stirred before application is resumed. In a reduced state , this material has a tendency to
~tt le. Please consul t the Cath a-Coa t® 302 Product Data Sheet for additional in formation.

V 

AR HING

,atha-Coat~3O2 is not toxic in the ordinary sense of the word, but precaution s have to be taken
~ handling. This product contains alkali silicate s which are irritating to eyes and skin. Avoid
plashing into eyes or contact with skin. In case of such contact , flood eyes repeatedly with
rate r and call physician immediatel y. Wash thoroughly after handling and before smoking and
ating . Do not take inte rnally . Product is combustible. Keep away fro m heat and open flam e.
lose container afte r each use. Keep out of reach of children.

OTICE V

he fact s stated and the recomme ndations made about. these pro ducts are based on our re search
rid the research of others and are believed to be accurate. No guaran tee of their accuracy is mad e ,
~wever , and the products discussed are distributed without warranty, expressed or implied , and

V Son condition that recipients shall make their own tests to dete rmine the suitabi litjr of such
- • • oducts for their particular purpose.

L - 

-

~~~~~~~~~~~~~ V

-- - 
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of s&aeted grades of carbide produces very high •1

~eposit efficiencies. Hardness of the matrix in such
~oatings Is RC 6246 while the carbide Is the equiva.
fent of RC 75 V TYPE AISALYSIS O~ . M ETCO FLAME spa*y POWD

-~~ i_ ~~~~ ~~~~~ c__ t~~~ ~~ :: -=
frhese powders are recommended for - application — — — —pvhere abrasion conditions are severe. 

— —

I 130 — 25 Sd 10. IS 2.0 2 S
4 04(-14V & Sd 04 4 T~i- V Oxidation resistant alloys IK ’Vli Sd ~IT~~ T- T Ti-

3k”” IT ~~~ ~~~~~ Ti- T T~~
~ hese alloys were developed primarily on the basis ______ i~ ~Ti~~ T 1i- T -_

SIC I~ 20 44 TiT T iT Ti-
of their oxidation resistance and then processed to V ~ w TI 11 —Ti-- i- Ti-
meet the requirements of tha ThermoSpray process. 3UV34~ P W 25 33 • T T T~ 

— 
V— — — — — — — — —

IThey are not self-fluxing and are always used in the - 
Sfl~~~~~N

‘as-sprayed” state. In many cases they are used as _______ - - It - - - - -

~
3 .  ~~~~ 11 ~~~ i s ii- i~ -

bondin g or barrier coatings where a ceramic will 4~O’ :i: ~~i- V

‘Sit  - -iii- —IF - ir iT - -subsequently be applied. — — — — — — — — —
—~~ V

V 
-

V Ceramics 41C — Sd 12 I? .3 3. — — 2’

The high thermal efficiency of the TherTnoSpray gun d 2 91 T
4S~ 43CMS  -

makes it possible to apply refractory materials at ~~~~~ ~~
14 -speeds which are economically feasible. Many special — 

~~
— - —  — —  -:— —

pu rpose refractory and cermet coatings may be W-NS

sprayed, but alumina and zirconia are the materials ~~iis
most widely us~ i. 7k-NI

71 41 S.l I — — 1 ... — — — —
It- NI ii- ~~~ 

-

ThermoSpray Powder 101, a grey alumina containing s~ ~s — — w — — — — — V

titania and traces of other oxides which tend to — — —

_______ TYPE ANALYSIS OF METCO CERAMIC POWDER“toughen” the grain. This material is used for wear- -
~~~~~~ 

_r  
~~~c__i . ~~~~~ ~~~~~ i•.~~ c.’.~~

wear and abrasion are also present. 001-IS :::~~ - ~~~~~ 
—

-
resistant coatings and for heat resistance where ~~~~~~~~ ~~~~~~_. ‘.‘

~~~~ I S d .

302 - -
~~~ 

300 4$ 525• - - -ThermoSnray Powder 105 — a high purity white ios-ss - ...~~ ...... 
- -

alumina having lower emissivity and lower thermal to - 00 - ________
201. I-IS IS ~~~ ~~~~~~ 

—:—-———• 1T .

V conductivity than No. 101. Preferred for its thermal sic —c-—
211 — Sal — II. —V properties in heat barriers, particularly where blast ,,~, —

erosion is a factor. Also used as a high temperature ~~~ _______
III’ 7ØV. Ø5ffC0 101-30% MEItO 404

dielectric although sealing is required if dielectric .n. 30% USItO 101-10% M(TCO 4O*_______

V strength is to remain constant. SS% METCO 301-30% ~~ ICO 404
403’ 35% dElCO 20I—45% MflCO 404

~~~ P 4 .~V - ThermoSpray Powder 201 — lime-stabilized zirconia ‘I~~~s. a l 4~ $47 fl,. c_ 4a_i
ItISC c_.W % U 0 P.s. ~~ . 0 $ 041

used for heat insulation. Melting point approx. 4650 V

F. Color — light yellow. Abrasion resistance fair,
V thou ,~ i lower than that of TherinoSpray 101 or 105.

V typica l appli cations V

The ThermoSpray process has found wide application are also highly resistant to abrasion encoui
wherever service conditions are severe as, for exam- such service. The plungers range in size fr’ V

V pie, in equipment for the petroleum and chemical inches in diameter~ 10 to 30 inches in lengt
V industries. In the former It has been used with ThermoSpray Powder 15C or 16C is gener

V notable success on pump-plungers used in oil well on this type of part.
pu mping unit s and in pumps used in “water-flooding”
which injec ts water into partially depleted oil pools

V V to force out the remaining oil. Both the crude oil
and salt water used in secondary recovery projects Dry “Fluid” Drive ‘ 

V

contain highly corrosive chemicals which would ruin Dodge Manufacturin g Company produces
ordinary metals in a short time. The ThermoSpray dry “fluid” drive called Flexidyne. Instea

ich VV 

- 

~~~ lrogs not only are highly corro$iofl ~ist~tant , but usual fl u id this device uses steel shot, wh

I
- V V V V -

V

~ 

V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ V V —~~ 
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V 
V QUELAQUA

QU E LAQUA raises water off wet metal to coat the entire metal surface with an economical ,
V V 

- 
long—lasting film.

- PHYSICAL PROPERTIES

Flash Point 100°F. SpecIfic Gravity 0. 85
Neat Resistance up to 400°F. Weight/gal 6. 9 lbs. 

VFilm Thickness 0. 0003” 30 days @ 100% Rel . h umidity , no change

QUELAQUA meets Specifications - MIL C-16173C, GR 3, and
-

- 
. . MIL C—1420 1A , Gr 2

For Use on Wet Metal:
QUELAQUA is a polar type water displacing product available in bulk or in 16— ounce
aerosol package . QUELAQUA takes advantage of low surface tension to preferentially
wet the metal surface and creep as a continuous film under the mositure layer.
QUELAQUA can be used with many combinations of ferrous and non-ferrous metals.

Economical:
Because of great capillary action , a small amount of QUELAQUA spreads out and
covers a large surface area. As much as 5, 000 square feet will be covered by one
gallon,

Protectiou is Long Lasting:
QUELAQUA contains an a.ntj -o,cjdant additive and will not break down and cause metal
corrosion.

Oil Soluble:
QUELAQIJA does not have to be removed before lubricating inasmuch as it is compatibli
with mineral lubricants. If necessary , it can be removed with solvents or degreaser.

• - 

~pplication:
QU ELAQUA may be applied by spray, dip or brush. It may be easily removed by
petroleum solvent, vapor degreaser or alkaline cleaners. Available In bulk and one-

V pound handy aerosol cans.

Where to use: V

- 
V

V 
V~ V Maintenance V 3~anufact.~~jng V V - Communications V

V Motors & Generators Pre-assembly Storage Telephone
Controls & Switches Protection During Shipment Radio & Television 

V

V Batteries , Chargers Temporary Protection Over- Sound Components
Relays night Assembly Line Marine & Airborne R~dio~V 

Refrigerati on *

Printed Circuitry 
• Displaces water on wet surfaces

- • Excellent coverage per gal l on
V QUELAQUA V 

• No dam age to bimetallic systems
Bullet in 39-869 • V • LOng lasting film

• Miscible with lubricants
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- . - - V COMPOUND~ 
SPRAYLAT

SPRA”ILAT SC—].074B-l is a sprayable, strippable - TYPE •
coating formulated for the following uses : wate Dis~

1. Protection of al]. surfaces (plastic , metal, 
COI.~R•

- 
porcelain, paint V~~~ both enamel and. lacquer) . Black V 

V

Z. Mask against paint overspray on all 
-

V surfaces . V NON-VOLATI
3. Protection of equipment in storage and 

~~ 44Ytransportation used alone or with Spraylat - 0 
V

V - . SC-1090 as a top coat. Meets Military DENSITY 
-

V Preservation Coating Specification 
- ~~ 6 lbs

M I L—C—6799E , Type I I ,  Class 1.

APPL ICATION : Using standard good atomizing spray
equipment (e.g. DeVilbiss MDC gun. FF nozzle and V 

V

*765 air -cap) with pressure feed, a 4 mil ( .004”) TENS ILE STfilm can be applied to a vertical surface in one 
~ ~~~~~ lbs

coat. Atomization pressure of 75 pounds per square
inch and sufficient pot pressure (5 pounds per V

V 
- square inch ) to obtain proper fluid delivery is 

- 200V
recom mended. Airless spray can also be used such V~

as a Graco #205—904 with a 163—618 insert and a
- FL~~~4ABILI

• V V 28:1 ratio pump . Use water only for cleaning spray Non-fla.mmaV equipment.

Drying can be accelerated by circulation of warm
air or infra—red lamps . sq. ft. pe V

• per 4 mil
SPECIAL INSTRUCTIONS

When spraying over freshly lacquered or enameled
V surfaces , allow 24 hours for lacquer to dry and s~e Preser

V 

allow full enamel cure before using Spraylat Manual fo
SC—1074B-1. Be sure to apply full film thickness detailed

~of 4 mu g . On equ ipment to be stored for many ~ instructi
V months exposed to rain , sun and snow, we recommend ~

~that an 8 mu ( .008”) film of Spraylat SC—1074B— 1 ‘

be applied in two coats , drying one hour between
coats . After  the film has dried enough to lose its V

gloss, it should then be overcoated with Spraylat
V - sc—1090 to a thickness of 2 inils ( . 0 0 2 ” ) .

~NOTE: This is a water base compound and should be 
V

protected from freezing. Recommended storage

L temperature is 55° to 90°F. V

__ - _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ V V~~~~~~~ V V~~~~~~



V V V I 4 _ 0 . 4V V V ~~~~~ V~~~~~ V~~~V~~~~~~V V V ~V V V V V V V V V *~~~ V V V~~~V~~~~~~~~~~~~~~~~~~ V ~~ V.. V * VV V V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
V V~~~~~V V 

V

- ~~~~~. V ! V V -- ~~~~~~~ - V - 
V -

C-2455(RfV . 2.CS) 
NAEC—ENG-7818

~ ... ••~ 
V PAGE K—19

APP. K-li 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

__.
~~
-.

~
-_- -- ~~~~~~~~~~~~ :~V 

V • .
: • V~~~~ V ’ 

- 
-

V 

V 

V 
— 

~~~ - 
- - 

. - ‘h: -

~ COMPOUND SPRAYLAT

Js PRA~LAT Sc-1090 is a water-based ~~~~p  c_oati~~ 
V 

COLOR:
designed to be used in conjunction with Spray].at White
SC—lO74B-l to form a perservation system for
shipment andV storage~~ It meets IL~ C~ 6799E , V ---SOLES : V

Type II. Class 5. 48 + 1%

Spray lat SC—1090 reduces the elapsed time required - DENSITY:
in applying the preservation system. Spraylat 9.3 lbs . V

Sc—1076—l (caulking) and Spraylat SC—1074B-l (black
base coat) ar e applied in the usual fashion . After VISCOSI TY
applying the second coat of SC—l0743-l, the SC—l090 60 KU
can immediately be applied over the wet SC—l074B-l.
The sc—1090 has the ability to dry rapidly to a DRYING TI
rain resistant coating and, at the same time , allow At 50% Re
the SC-l074B—l to dry beneath it. Humidity

SC— 1090 o
Under conditions of 50% Relative Humidity and 70°F, V SC-1074B-
about two hours drying time provides a rain resistant 2 hours tV
coating. In direct sunlight or with high air resistant
circulation and warm temperatures the drying time is V

even less. In conditions of high relative humidity, COVEPAGE:
the time required for the top coat to dry is, of 200 sq. f
course, longer. Items, such as aircraft, may be 

- 
gallon fo

dried outdoors as long as there is no direct rain on film.
the preserved item and temperatures are above 32°F. 

-

V FLAMMAB IL
APPLICATION: Temperatures at time of appl icat ion 

V 
Non-flamxn V

land drying should be over 35° to 400F. The SC—1090 V

should be applied in two separate coats, using air V 

TOUCH-UP
or airless equipment. Equipment recommended is 

- 
Pinholes

Graco President or Bulldog Model Pump with 205-591 V should be
1Gun and standard tip with orifice of between .011 using Sc-
land .021 and angle between 400 and 60°.

V (Tip *163—617 recommended). The first coat should 
V

be a dry coat applied with a wide fan and the gun
held about 18” from the surface. This

V discontinuous dry coat should barely cover the black
SC-lO74B—l and will minimize bubbles in the film .
The second coat should be a normal spray - 

-

lapplication to build to the required 2 to 3 mils f
dry film  

. 
j ( ~
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COVER LAC SC

~COVERLA C SC 270 is a specially form ulated spray-on COLOR: Grey
-
. 

- strip-off coating for the outdoor
protection of aluminum stainless steel and steel. A~~~~~

_ 
SOUDS: 27%

slightly modified formul a designated COVER LAC SC 270A - - . -

is used for copper alloys. V VISCOSITY:
ZO seconds

These plastic coatings will protect these surfaces from (#4 Ford Cup)
oxidation, scratches, paint and attack by mortar or V 

•~ V~ - 
V

cement. They are being used in the construction DENSLTY~ V~~~~~• ~~~

industry for protection during shipment and erection of V V - ~~~~~~~~ - 
V

curtain walls, doors , window f rames, spandrels and V V
p~~unds pe-r ga

paneling. They are also being used to protect ~are steel - V 

V V

surfaces such as stamping dies in outdoor storage . TENStLE - 
V

V STRENGTH: V

The compoundv are easily applied and are unique in their - 1300 PSI - 
V

‘xcelleri t outdoor aging characteristics. Films of V 
-

COVERLkC SC 270 applied to 5 rnils thickness have E LONGATION•been outdoors for periods up to two years and were still -

1.e xible and easily peelable from the surface . 150% 
-

~PPUCATZON: COVERLAC SC 270 and SC 270A are DRYING TIME:
V easily applied using pressure type Tack Free -

spray equipment . An example of such equipment is a 10 ~~~ 
-

)e Vilbiss MBC gun, FX fluid nozzle and No. 765 air V 
V V

cap. Atomization pressure of 75 to 90 PSI and sufficient Full Hardness
pot pressure to get a proper spray pattez-n should be used. 12 Hrs0 V

V 

A smooth dense coating of 5± 1 mils ~~. 004” - . 006”) can ADHESION 
--

~e applied in one box coat. The first pass should be a V 
V

shin continuous coat and the second pass (30 second inter- Aluminum - o. V :

-vat) should deposit sufficient compound for the pounds per m ci: V

r ecommended film thickness. - 

: 
-
.

V I  COMBU STIBIL.~
The compounds should be stirred before using and sprayed Film is non- -

•

V ~s received, combustible

~‘or cleaning equipment , use COVERLA C THINNER SC 211 COVERAGE:

6O sq. ft. per V

gallon for 5 znil
V film .

-~~
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V 

- 

THERI4O-COTE N-4 (55)

- NEW PLATING MASK COMPOUND

-‘ For Clean Sharp Distinct “Stop-O f f ”  Lines

Manufacturer ’s Cer t i f ica t ion  of Equal Produc t

0 COTE N-4 (55), compound wax electroplating stop-off  mater ia l .

Material:
Compound furnished is 1007~ solids hot melt coating , based on Cel lulose Acetate
Butyrate , and comb ined with various plasticizers and stabilizers. The compound
is designed for masking parts to be plated and is suitable for  uce in chromium ,

~~~~~ V
V copper , bright nickel , cadmium , - and the other commo n acid and alkaline plating

- solutions , without causing solution contamination.

Odor :
V 

- A characteristic butyric odor. -

Stability :
The compound has an indefinite storage life. At 350° F. the compound has a

V - V minimum useful life of 300 hours.

V Physical Requiremants: V
- 

- The compound conforms to the following physical properties; Fire point -

- Cleveland open cup - 430° F. m m .  Tensile strength - 1400 # per square inch
- 

min imum.

Toxicity :
V TheV~compound contains no ingredients which may be injurious to persons us ing it

Corrosion :
- 

- The compound will not produce corrosive e f f e c t s  on metal s  as brass , Itaci , s t~ c 1
and zinc .

T ime for set:
A sample of the compound heated to 350 F. wi l l  set to a consistency suitabic

- . for use after cooling in 78° F. air for five (5) Minutes.

- Color :
V 

The compound after being applied to parts and af ter  cooling wi l l  be transparer i~

L J
L —- 

~~
. - V~~~~~~ ~~~~~~~~~~~~ ~~~• V~~~~~~~~ 
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~1
Operating Temperature:
Operating Temperature ii 3500 F. plus or minin ,am 25° F .

V Re-use :

V The used compound after rinsing in an alka line solution, rinsing in clear w,
V and finally drying , will, be suitable for re-use without danger of containina

of the plating solutions.

V Adhesion:
V The compound will adhere to clean metal so that after the masked part is tr.

back no solution will seep or run under the trisued edge. The compound af t~cutting with a knife will be easily removed by stripping or peeling.

V Recommendations for Use

THER1~ COTE N-4 (55) should be used in a molten state at 350° F. A thermo-
tically controlled melt tank is recommended .

The object to be masked should be clean and ready for plating. It is then
ped momentarily into TRERNO COTE N-4 (55). The resultant coating will dry wit i
seconds. The coating can then be cut to the “Stop-Off” line or lines desired .
sharp knife or razor edge is the most satisfactory.)

V - The object is now ready to be plated.

After the plating operation is completed , the coating is removed by simply
h a g  it , or pulling it off like a glove.

TRER)~ COTE N-4 (55) is 1007. r e-usable. Used coatings need simply to be n c
and dried and can then be re-melted.

I THERNO COTE N-4 (55) is suited for all types of common plating solutions , ii
~ding : Chromium, Nickel , Cadmium, and Copper.

ETE TODAY: For assistance in your particular masking operations. You are assw
of our promp t attention.

_  

L _
___ -

— - ~~ ~~ ~~~~~~~~~~~~~~~~~~ 

~
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V BRIEF DESCRIPTION or THERNO-COTE COMPOUNDS AND CLIDERITE

ERNO-COTE D The basic low-cost protective coating . Very inexpec
Use at 340° - 3500 F. light-transparent color . Practica lly no funes nor c

V ‘V during use .

ERNO-COTE I / ~~ Meets Specification Jan-C-l49 , Type I. Light amber
Use at 350° - 375° F. color and similar to Thermo-Cote D.

RNO-COTE 149 “ ~~ Meets Specification Jan-C-l49 (MIL-C-l49) Type II.
Use at 320° - 340° F. Water-white, transparent. Excellent stability on he

V•~ 
This is the compound widely used in the a i rcraf t  m d
and in Goverumant installations.

ERMO-COTE 149A-ll Meets Specification MI L-P -149A , Type II. Light , tra
V Use at 320° - 340° F. parent coating, oil exuding. Gives maximum protecti

within a temp erature range of 650 below zero to 1000
above zero , Parenheit , at 1007. relative humidity.

ERIIO-COTE N-4 A quality , water-clear compound that does not develo
V Use at 350° F. oily surface. Of special interest as a masking comp

for plating and other applications requiring no oil
V exudation.

ERNO-COTE N-4 ~55) Identical material to N-4 with the exception of its
V V - having a pink , transparent dye which facilitates cut

V 
V or stop-off lines in masking and plating . V

LIDERITE A thermoplastic potting compound that sets into a ha
Use at 3500 F. tough material, offers excellent electrical insulati

properties and moisture and shock protection to the
enclosed parts.

kO’rExO-COT E V-li A vinyl base , solvent type liquid. For brush , spray
Use at room temp . cold dip ap plication to metal , glass , ceramics , etc .

Ready to use from can , or may be thiL-taed with V-l2
solvent blend thinner.

~PECIAL FORMULATIONS can be made by our engineering department to meet your
V requirements.

Send full details 

I

V V -- - ~~~~. V
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TYPICAL SPECIFICATIONS FOR THERMO- COTE PRODUCTS
V 

SPECIFICATION TYPE TYPE TYPES TYPES
TEST D I II&IIA N-4&N-55 CLIDERI1

Solid 
- - V

Clarity Clear Clear Clear Clear Opaque
Foreign Matter1 1-2 Specs 1-2 Specs 1-2 Specs 1-2 Specs None**

. Oil Film Slight Slight Slight None None
V Color No.* #8 max . #10 max. #5 max . #3 max . Off-whi

N-4
initial Melt

Clarity V Clear Clear Clear Clear Clear
Foreign Matter2 1-2 Specs 1-2 Specs 1-2 Specs 1-2 Specs 1-2 Spe

Initial Film
Clarity Clear Clear Clear Clear Opaque

• Foreign Matter3 1. Spec 1 Spec 1 Spec 1 Spec 1 Spec
Oil Film Slight Slight Slight None None

- V 

Thickness” O.100+.005 0.1001.005 0.85+.010 0.lOO+.OlO 0.090+.

Exudation 
- .

ZLoss, 24hrs./160°F 2.0 tam . 1.0 m m .  2.0 m m .  0.57. max . 0.57.
5.0 max . 5.0 max . 4.0 sax .

Plasticity 
-

V Thickness”/compress O.lOOt.OlO 0.lOOt .OlO 0.35t.05 0.40t0.05 (no t

Aged Melt
- 

Clarity Clear Clear Clear Clear (not d~
HOISO . V V~~~ JO Sep. - -No Sep. - No Sep. No Sep. (not d

V Color #15 max . #18 max . #8 max . #5 max. (not dc V

Aged Film V

Strip, Easily Easily Easily S1.Difficult (no t d~V 

Flex . no crack no crack no crack no crack (not dj

iper block 3” x 5” x
2per 50 cc melt * Helhige Color comparator
3per film 2” x 311 x o•~ , 

** On surface

L J
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- PROTEXO- COTE V- 1.2

. STRIPPABLE PROTECTIVE COATING 
V

- 
(Brush or Spray or Cold Dip Application)

‘EXO-COTE V-12 is a vinyl base - solvent type liquid , designed for easily appli
interim protection of all types of metal , ceramic , glass , and other surfaces.

- 
. . This tough Protexo-Cote V-12 coating protect s the surface from such hazards as

V 
V scratches, rust , abrasion, dirt , corrosion , and yet is is easily stripped off

when the clean surface is needed .

Protexo-Cote V-12 brings the advantages of interim surface protection to
large or unusually shaped objects that cannot be protected by our Thermo-Cote
hot melt protective coatings, which imist be applied by dipping the object.
Since Protexo-Cote V-12 is applied by brush or spray , it can be used on large
sheets , big equipment , long objects , or any other surface it ’s possible to
reach with a paint brush.

This tough , flexible Protexo-Cote film is easily removed when the need for
V protection is over , by merely lifting one corner of the film and peeling the

film off the object. Because of its strength and elasticity, the film usually
V 

V 
is stripped off in one sheet.

- - : SUGGESTED USES FOR PROT~~O-COTE V-l2 
V

* Protectio n of polished metal sheets and shapes during fabrication , shipping V

- - storage or installation. V

-

. 

V * Protection of machinery and equipment. V 
-

- V 
- - V * Protection of metal door and window fra mes dur ing installation and

- construction.

V V * Protection for glass blocks, mirrors, ceramic surfaces , etc. during con-
V - - 

struction *nd painting .
V 

-
V 

V * Temporary protection of ~inished hardware during fabrication , installation
- and construction.

V * Protection of moldings and trim during installation.

- - . * Protection for bathtubs , shower stalls , plumbing fixtures during instaftati~

- * Masking for protection during painting or other finishing operations.

* Any other applications requiring surface protection dur ing shipping , storage~
- i fabrication , inter-p lant movement.

L__ V~~~~~~ VV • V
VV 

V

- 

V r
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~\PPLICATION

;p ro texo-cote V-12 is applied by ordinary paint methods such as brush ) spr ay or
roller coat, or by cold dippi ng at room temperatures. It dries to a tough ,

t f l exj b ] e  film within ten minutes . Protexo-Cote V-l2 comes ready to use direct V
from the can or may be further thinned by using the special solvent blend
available below. Lacquer thinner may be used for cleaning spray equipment,
brushes , etc.

~~~~ 
brush coat usually provides enough f i lm thickness (approximately 4 inils)

,~~or protection from average hazards. Where unusual conditions are to be en-
counter~d , multiple coats can be applied for additional protection.

V 

In order to spray PROTEXO-COTE V-12 at the viscosity at which it is shipped to
you , a consnercial type, pressure pot or spray cup and spray gun are necessary.
Tha spray gun should have a solution adjusting screw for controlling the amoun

V of solution passing throug h the spray nozzle ; a spreader adjustment valve for
V controlling the wid th of the spray fan ; an air cap for adjustment o.f a horizon
V tal or vertical spray pattern and a fluid spray nozzle having a diameter of
V 

.07- .001 inch.

To obtain a good film , it is recomeended that a 15 psi pressure be maintained
at the pressure pot and a #66 Binks Spray Nozzle on the spray gun. This com-
bination should give you a fi lm of approximately 5 mils on one pass.

taFICATIONS 
V

• Protexo-Cote V-l2 comes in 1. gallon friction top cans, 5 gallon containers and
55 gallon drums , and is ready to use. Stirring before use is suggested with t
pigmented types.

It is available in clear, aluminum, and red (transparent), as standard colors
and in almost any other color , at slight extra cost. Where complete trans-
parency is not of importance, the colored types are suggested, as it is easier
to tell the thickness of film by the degree of color. -

Although called an interim or temporary coating , Protexo-Cot e V-].2 vil]. actual
give long lasting protection. Tests indicate a useful life of at least one ye
and more under outside conditions and an indefinite, long, protective life ins

Average coverage (one coat ) 300 to 40~ sq. f t .  per gallon.

Gallon Cans 5 GaLlon Pails 55 Gallon Drums

V Protexo-Cote V-12 $4 .95 per gal. $4 .75 per ga] . $3 .95 per gal.

V-l2  Solvent Blend i~hinner - $1.80 per gallon .

All pr i:es are F.O .B.  Paterson , N.J .

V • WRITE for evaluation sample and quant ity pr ices~~

rust , abrasion , corrosion protection on smaller , precision machiaed tools and
ts , investigate our Thermo-Cote hot melt , protective , strippable coatings .

~~ly applied by dipping . These coatings offer the ultimate in protection.

_ _ _ _ _ _  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

V
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V PROTEXO-COTE BL

- 
- 

STRIPPABLE PROTECTIVE cOATING
V 

- 
(Brush or Spray or Cold Dip Application)

• ~ROTEXO -COTE BL - is a water dispersed plas tic in a liquid form ,
designed for easily applied interim protection of all types

- of metal , ceramic , glas s, and other surfaces. This tough
V Protexo-Cote BL coating protects the surface from such hazards

V - 

- •
V as scratches , rus t , abrasion , dirt , corrosion , and y~ t is

easily stripped off when the clean surface is needed.

Protexo-Cote BL brings the advantages of interim surface
V protection to large or unusually shaped objects that canno t

be protected by our Thermo-Cote hot melt pro tective coatings ,
which .mus t be applied by dipp ing the objec t. Since Protexo-
Cote ~L is app lied by brush or spray , it can be used on large
sheets, bi g equipmen t , long objects , or any other surface it ’ E V

possible to reach with a paint brush.
- This tough , flexible Protexo-Cote film i~ easily removed

- when the need for protection is over , by merely lif ting one
corner of the film and peeling the film off the object. Becat

V V of its strength and elasticity , the f i lm usually is stripped
V 

- in one sheet. -

• 

• 

SOME SUC~GESTED USES FOR PROTEXO~COTE EL
• 

V - * Protection of polished metal sheets and shapes during fab r~
• - 

- cation , shipping , storage or installation.
V * Protection of machinery and equi pment .

• * Protection o~ me tal door and window frames during installa
V 

tion and co~~ truc tion .

• - * Protection for glass blocks , mirrors , ceramic surfaces , et~ 
V

- V during construction and painting .

* Temporary protection of finished hardware during fabricati
ins tallation and construction .

V * Protection of moldings and trim during installation .
• 

- 
A Protection for bathtub s , shower stalls , plumbing fix tures

- 
V 

• during installation .

* Masking for protec tion during painting or other finishing
V L operations .

• • -~~~~~~~~~~~ V r
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* Any other applications requiring surface protection during
shipping, storage , fabrication , inter-plant movement.

EASY APPL ICATION

Protexo-Cote BL is applied by ordinary paint methods such as
brush , spray or roller coat , or by cold dipping at room tempera
tures. It . dries to a tough, flexible film within one hour.
Protexo-Cote BL comes ready to use direct fro.m the can or may
further thinned by us ing water. V

One brush coa t usually provides enough film thickness (approxi-
V 

- matel. y 4 mils) for protection from average hazards. Where
unusual -conditions are to be encountered, multiple coats can b~applied for additional protection . 

V

SPECI FICATIONS
I 

PVrotexo-Cote BL comes in 1 gallon friction top cans, 5 gallon
con tainers and 55 gallon drums , and is ready to use. Stirring
b efore  use is suggested with the pigmented types.

Although called an interim or temporary coating , Pro texo Cote I
will actually give long lasting protection . Tests indicate a
useful  l i f e  of at least one year and more under outside condit~

Vi and an indefinite , long , protective life inside.
V - 

Average coverage (one coa t) 300 to 400 sq. ft. per gallon.

PRICES Gallon Cans 5 Gallon Pails 55 Gallon

V 
V Protexo -Cote BL $4.95 per gal. $4.75 per gal. $3.95 per

• All  prices are F .O . B .  Paterson , N .  J .

WRiTE for evaluation sample and quantity prices!~!

For rust, abrasion, corrosion protection on smaller, precision
machined tools and parts , investigate our Thermo-Cote hot melt ,
protective , strippable coatings . Quickly applied by dipping.
~These coatings offer the ultimate in protection . 

V

DIP IT’S ON STRIP IT’S OFF

L V

LV V - --- -- V

~~~~~~~~~~~~~~~
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AN ARMCO COMPANY I - Protect~

PC-8151 Black IPC-8152 Primer
APR IL 1972 Low Permeability Coating for Tank LiningV 

—

DESCR!PTION V

PC-8151 coating is a two-component , sprayable butyl rubber V The bulyl coating should be applied at the rate of two g~~i
V coating compound specifically designed for low vapor per- minimum per 100 square-teel. This should be done in

meability, resistance to ultra-violet rays, acid and alkali resis- coats with approximately two hours between COats. One
tance. It is also available ins light tan version PC-Si 50. Ion of PC-8151 applied to 100 square-feet should yi

V - 
- approximately 7.5 mils depending upon the spraying te

V 
‘ SUGGESTED APPLICATIONS nique, amount of overspray. and surface condilion.

These materials are designed as protective coatings for metal Spray equipment should be cleaned with Toluene by r~tanks and containers. Tanks coated with PC-8151 are pro- cling through the syslem for ten minutes followed by t lusf~tected from attack by acids, bases and long term outdoor and the addition of Clean solvent This Solvent shouldj
exposure. This product is especially suitable for the protection allowed to remain in the lines during the time the equipM
of concrete buildings, foundations, reservoirs and canals from is being stored. Care must be exercised to avoid fire haz~damage by acidic and alkaline Solulions or by weathering, and to avoid prolonged skin contactV Organic vapor cart ri

respirators must be worn when spraying the coatingUNIQUE APPLICATIONS cleaning the equipment.
As compared with,other sprayable butyl rubber coating corn- PC-8151 may be applied to a surface with a temperaV pounds the PC-8151 material has the unique characteristics range of 40’F. to 120~F. The A and B components shoof shorter lack-life , higher tensile strength , better elongation be maintained at a temperature of 50 F. - 90~F TheV and faster Cure. perature of the componer’ts should not be permitted to reJ
METHOD OF APPLICATION more than 110F~ at any time -

V PC-81 51 mate.riat is available in two-components of 1:1 volume
ratio. They can easily be sprayed by an airless two-component

V V spray gun. For evaluation purposes, the two components can PC.8151 Señes 
V

be easily mixed together by a stirring mixer , then applied with PHYSICAL PROPERTIES 
V

brush or wiper bars.
The following are representative physical properties

Experience has shown that optimum properties may be the PC-8151 series: 
V

obtained using a 1:1 ratio Graco President Hydra-Cat airless
Lb/Gal 817

- - - 
V unit. This system utilizes a 207-618 Grsco Gun , 208-056 mIx

V - tube m d  tip variations from a 163-625 (60 fan — .025” on- Solids by volume. percent 
V

flee) to a 163-64 3 (6O~ fan — ,043” orifice). Il ls further sup- Brooktueld Viscosity, cps
V gested that the Static mix lube be used in conjunction with a Component A

pvc- and post-orifice. #5 Spindle Speed at 4 rpm 7,500

Tip Size Pre-Orifice Post-Orifice 10 rpm 3,400 
V 

V

20 rpm 2.000 V.025” 034” • .032”V .029” .034” .032” Component B I

~~33” V V . V _~~~36 - —  -— - - - —  -- .034” VV V ~~~~~~~~~ V #5 Spindle Speed at 4 rpm 8.800
.037” .041” .039” 10 rpm 4 ,200

20 rpm 2,300 V

.043” 049” 047”
Shore A Hardness 65 V

V Selection of tip and orifice sizes should be based upon pre-
Tensile Strength, psi 410 -

vaiIing factors such as wind, operator technique. surface con- Idillon, and operating line pressure. Elongation , percent 220

For coating of clean and dry concrete, brick or other masonry Water Vapor Transmission
Surfaces it is recommended that a wash Coat of PC-8152 ASTM-E95-56 Method E 004 i

(20mil) PermsPrimer be applied by airless spray at a nominal dry film thick-
• 

ness of ½ mit. In coaling mild steel a sand blest to white Time to touch. hr . 2
V 

metal is recommended to be followed immediately by the Color Black
applicatiOn of ½ mil nominal PC-Si 52 Primer. For application Weather-C-meter 2 ,000 hrs . No DegradaI’o~to other surfaces consult U. S. Polymeric.

L
I

:~~~~~~~~~x:~~~~~.:~:~~~~~: ~~~~~ V . 
-

~~~
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~HEMICAL RESISTANCE
~h. chemical resistance of PC-8151 is obtained in an accel- of tensil , strength and elongation after soaking th• cast
irated aging cond ition by determining the percent retention in various chemical Solutions at 150 F.

Percent Retention Percent Retention
After One Week After One Month

- Tensile Elongation . Tensile Elongation

10% sulharic acid - 
V — V 100- -- - 100 94 -

25% acetic acid 98 100 86 100
10% nitri c acid (1) 89 100 - 83 100
chromic acid (1) 89 92 91 92

-‘ haylage 100 100 86 97
silage 89 100 82 92
10% sodium hydroxide 100 100 100 100 V
1-0% time - 100 100 100 100
10% ammonium hydroxide 92 100 62 99
sea water 100 100 100 100
ethyl acetate 100 100 100 100
brake fluid 100 100 97 V

vegetable Oil 82 95 69 95
Skydrol 500B 85 100 72
Chiorox ,., 100 100 100 100
MEK 100 100 95 100
DMF 77 86 62 83

This product is not recommended for service in contact with hydrocarbons.

We suggest that you contact your local USP technical representative to discuss your specific requirements.
NOTE (1) - Although the retention of physical properties is good, the surface of film shows signs of being oxidized.
NOTE: All data given are typical and do not provide an adequate statistical basis for specification purposes. Representat
made are believed to be valid; however, seller makes no warranty of any kind concerning the use of this product.

WARNING: Fiammab is Solution
Keep away from heat and open flame. -

Keep container closed .
Use with adequate ventilation. V
Avoid prolonged breathing of vapor.
Avoid prolonged or repeated contact with skin.

- 1

i
V .

~- V ~~~~~~~~~~~~~~ ~~~~~ -- ~ V_~~~ ~~~~~~~ -—
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a M l T C O  c o mp a n y  ‘1

V 
PC—8220 V

V V 

. PROTECTIVE COATING ~ND ~~~~~~~~~

DESCRIPTION 
.

P0-8220 is a synthetic elastomer and hand strippable protective
- coating which t~ón~äInsa sup~Fge1 structur~~Ii~terwoven into ~he~

V latti~~ of the polymer system that not only produces rapid filmformation , without runs or sags, but also has excellent chemical
resistance to caustics, acids and salt air environment. This
coat ing system may be hand peeled and can also be solvent or
perchiorethylene vapor stripped to reduce time and labor . The
solvent system used in this formulation conforms to Rule 66 of
the Los Angeles Air Pollution Control District.

SUGGESTED APPLICATION

This coatj~~~ system is designed as a strippable protective coati~
for use on metal parts and Structures a require protection
against chemical and~~salt air enviromne~ t corrosion or dam age

~~- - -~~--~~~~~~~ -during storage or handling . Large surfaces may be quickly and
economically hot airless sprayed , dipped or flowcoated . To
achieve maximum protection and vapor strippabi lity . a 275 °F cure

- is recommended .

- 

- 

- METHOD OF APPLICATION
- 1. Por hot airless a~ Dlicat ipn, 170 ± 10 ° F , use as—is without

thinning. Mackant drum should be provided with mechanical
- • V V  agitation to prevent phasing or separation of chemical

components . V

V a . Apply one medium pass, allow solvent to flash off, then
apply final full pass to achieve B — 14 mils dry film .

b. Heat cure a minimum of one hour at 275°F after 16 hdurs
V - air cure if parts are to be vapor str ipped in trichioro —

- . , , ethylene , 1,1, 1, tric hloroet hane, or perchioroethylene
(cold solvent stri pping may also be employed) . I V

L j

-V ~~~~~~~~~~~—— -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-
--- - -
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I 2. 7or cold ai~~].ess applica tion , thin approximately 10% by
- volume with ~â special Rule 66 solvent availab le from

U. S. Polymeric .

3. For dip application, use as—is. Apply two or more dips.

V 

V Dry until tack—free between coats . Cure as above . V

GENE~ AL PROPERTIES ~~V~~~~ V V V - - V  - - .  ~~~~ 
V V

Type Synthetic elasto iner V

Color - Translucent , amber
Brookfie ld Viscosity .

- - (Spindle #2 at 20 rpm) V 600 — 800 cps V

Solids V 25 ± 1%, by weight
Coverage 400 sq ft/mi]./gallon
Stability 6 — 7 months minimum in

closed containers @ 80F

FILM PROPERTIES 
V -

V (Hot airless sprayed, air dried 16 hours) 
V

V Appearance Smooth , slight sheen ~“ VV Adhesion -
Clad Al 1.0 — l.5#/l in . inch

- 
. Bare Al 1.0 — 2.. O#/lin . inch

Titanium — 6 AL. 4V,
- 

sandblasted 3.0 — 5.O#/lin. inch
V Tensile 1400 psi min imum

- Elongation 650%

SUGGESTED EQUIPMENT

1. Graco President (28:1) or Bulldog (30:1) hot airless spray
V unit or equivalent .

- 
- 

- 
2. Graco air activated reflux gun , #206—717, Series A.

3. For large parts , use Graco tips #205—614 and 719, Reverse—A -
Clean nozzle to facilitate cle4n ing clogged tips or #l63’r B24
fine finish tip. -

- - . Medium parts, #16~—62O or 618 fine finish tipV 

Small parts, #163—420 or 418 fine finish tip

- 

--
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Two Graco #206—565 (115V) or two %206—5$0 (240V) heaters V

adapted with 690—688 insert rods for maintaining temperatur.
at ± 10’P. - 

- 
- . -

~~. Graco filter #167—053, 60 mesh stainlqss steel scrim.

- . __
?RESSURES AND TEMPERAT~URES 

V V 
- 

- - - — ---  V — --

L. Temperature 170 ± 10°?

2. Back Pressure 1600 to 2100 psi

3.. Line Pressure 
V V 80 to 120 psi V

Apply as follows:

a. Hold spray gun approxima tely 10 — 12 inches from the pa
b. ~Spray 1/2 box coat, that is one vertical pass , overlap

75 — 80% for tack coat .
c. Spray one box coat, that is one vertical pass and one

V horizontal pass, overlap 50%. 
V 

-

V 
V_~~~~~~~~~~~~~~~~~~~~ V - -

The application of P0-8220 should be per formed in well ventilati
areas with positive air flow for the spray operators. ThreshoL’
limit values of component solvents formulated within the coat in’
are standard and well within recommended limits. Comply with a
local safety precautions.

4

NOTE: This Product Data Bulletin is subject to change and
customer will, be notified. .

NOTE: All data given are typical and do not provide an adequat.
stat istical basi , for specificat ion purposes. Representations V

made are believed to be valid; however, seller makes no warrant :
of any kind concerning the us. of th is produc t .

— ~~~~~~~~~~~~~~~~~~~

. 

. 

. 

I 
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PC—8230

V 
V PROTEbTIVE COATING AND MASKANT

DESCRIPTION -

PC— 8230 is a synthetic elastomer and a hand peelable protective
--~~~~~~~~coating formulated to exhibit excellent resistan~~ to acids,

caustics, salt air environment and ultra-violet radiation. This
coating system has outitanding toughness and -sufficient ~~~~sion
f or complet~ protection , but can be easily hand peeled when
desired . - .

SUGGESTED APPLICATION S

~~~~~~ is d~~~~gned as a stripp~ ble protective coating for use
on metal par ts and ~tructures that require ~rotectiq~ against
chemical corrosion or damage ~~~4r1~ storage or handling . It can
be ~ppl ied by brush , dip or spray methods.

METHOD APPLICATION V

V 1. Stir the material, then apply 2 — 4 coats . Allow 5 — 30
minutes solvent flash between coats depending~~~~~~ tiiTà~~of
applicition and air temperature.

2. For hot airless spraying with Graco equipment use as—is , no
further thinning is required. Set heaters to 170 ± 2° F. V

Apply the f i rs t  pass or tack coat wet but not very heavy .
V 

For spraying small parts , a 5 — 10 minute flash time may be
necessary . For large parts, additional coats may be applied
immediately. Apply a heavy uniform fi lm with 50% overlap . V

Properly and uniformly applied f i lm will be smooth and almos
free of air bubbles.

3. For cold airless application, thin approximately 10% by
volume with special Los Angeles A .P.C.D. Rule 66 thinner V

available from U. S. Polymeric. 
V

L
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4. For dio , flowcoat or brush application, use as-is without
thir~~~ng.~~~~ro~~ r non~~~~~~~ lent mixing should ~~~~used in
the tank . Use 2 — 4 coats dependir~g on desired f i lm
thicknes~~ For solvent replenishment, use Special Rule 66

V 
t~~~ nner .

V - 
. V 

-.~ 
V

GENERAL PROPERTIES

Type Synthetic polymer
Appearance Translucent white

V 
V - 

Solids V 25% by weight minim um
- 

Erookfiel d Viscosity
(spindle %2 at 20 rpm) 400 — 700 cps

Density 7 .2  ± 0 .3 lbs/gal
Tack Free Time 5 minutes minimum

V Storage Life 6 months in closed
-
~~ original container

FILM PROPERTIES 
V

Appearance Smooth , satin sheen V

Tensile Strength 2000 psi minimum
Elongation 400% minimum

SAFETY PRECAUT ION S

WARNING - FLAMMABLE

Keep away from heat and open f lame.  Keep container closed when
not in use . Use with adequate venti lat ion.  Avoid prolonged or

- repeated breathing of vapors. Comply with all local safety
precautions .

NOTE : All data g iven are typical and do not provide an adequat
statistical basis for specification purposes . Representations
made are believed to be valid; however , seller makes no warrant
of any kind concerning the use of this product.

L -
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- V ? V V
~~~~~~ .4O TECHNICAL DATA and SPECIFICATIONS 

-. :1
~O.4O is a specially compounded, silicon, tree, organic material which displaces moisture, prevents corrosion. penetrates and serves as a
prevent corrosion on aU metals exposed to a variety of corrosive conditions, while at th. same time $uboicating a multitude of bearing surt~Ind free fasteners, hinges, bolta~ stc.. which are frozen with rust and corrosion.

~~ ~~~~
~~~~~~~~~~~~~~~~~ ~~~- ‘ - ~~~~~~~~~~ . . - 

- 
- -

V 
I

APPLICATION PROCEDURES: WD-40 may bp applie d by : EFFECT ON VARIOUS MATERIALS
- Spray (aerosol or cont.ntional spray quipmeflt) Rubber No viSible effect* on surfa

~2. S-nab or brus h - , rubbar Spray ed wit? WO-40.
3- DiP . w i l l  swvl ,,~ieicn prolonged ii

V Høte Wet er wet parts. may b.tteated WIllIS wet as. WD-40 iCt~ immediately. In some

cases when w et parts are dipped da.CUV isi ~~~~~~~ witilo~ ~~~~~~~ ~~ sp aced pain te d Surfaces Many t rans of pu nt On vatmoisture will build up en th e bath and form an emuls ion ru th th e WD-40 . Thi s in no 
~~~ ~ ~~~~ ~~~ no u

V ‘ way affect s the eff ic iency of the WD-40 until tIe, amount of water present esceeds certain was co at ings may 0150% 04 5CC tota l. subject to pr olonged espOaui

PHYSICAL CHARACTERISTICS Plastics Tb, fo llow ing plastics were
V - APPSASANCI Clear or slightly cloudy 16$ hours With AG visible .14

COLOR Ught snub,, V

ODOR - Very slight characteristic pUIssant odor Formic.

SPECIFIC CRAYITY .eoo ±.O2O at n• c. Acrylic Sheet

VISCOSITY 27.5 ± 1.0 sec. laNe 51 at 72’ F. Polyester—fiber less
FLASII POINT (MINIMUM) 110’ F. open cup Epox y—f iber g lass t an’
PERCENT NON-VOLATILE (MINIMUM) 22% sy we ight Vinyl Sheet
PIRC(NT VOLATILI (MAXIMUM) 78% by weight allptia t ic petroleum disti l late
POU R POINT Less than —100’ F. - Fabrics The foll owing fabr ics were e

~ LOW TEMPE RATU RE STAVIILITT Exce l lent ef fect , ex cept sli ght sta ,n ,n
(Sampl e cooled to —t00’F ard warmed to ambient moved w ith naphth a or dry

t~m~bratu re four time s wit h no resulta nt change ) liyln n
COV ERAGE 600 to lOGO sq. ft. par gal lon Ori on

~BolLl NC POINT (INITIA l.) 300’ F. (minimum) Woo l

I PHYSICAL PROPERTIES, applied coating Applic~tian If Pu SS The adhes io n of some pain
V V I WEiGHT 3.4 z 10— ’ lbs/iq. ft. Ovar WD-40 impaired when applied Gi rec

ThICKNESS .0001 to .0003 inch s urfac e . Simple solve nt cIt
T E MPE RAT U RE RANG E Effective from —.100’ F. to 300i ~

. mineral spirut~ o vapor deE
iDYNAMIC COEFFICIENT OF FRICTION 14851 treated 4340 *teel with norTh~l blue ox- W0-40 treated surf ac, for paV Ide film against its e lf lub ric2fed w ith WD-40.

Nigh strength Stee ls Cert ified SAFE accordin g to
V BEARING PRESSURE COEFFICIENT Ifor hydr oge n embrl ttf,man t) Cf fss io n Test (l.awrlnc. Em

100 psi 0.112 1223 & 1224 . 7 May £ 964, Ce
1000 ps i 0.114
2000 psi 0.129
3000 psi 0.138 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
4000 ps 0.145 V V V V 

-

WD-40 CDMPContact ResIst ance (usIa~ flee sl iver Measured at 10 amps and 32 volts DC be~
contacts In a modified AIIM I 182 fore and aft er malme and break cycling with 5390 Nape Streetapparatus and pr.ced ur.} a contact pressure of 100 gram. and 23

amps , 114 volt AC load. San Diego , California 921 iC
treated Contact Sca la- - Telephone 297-4938 (Area C

contacts Care Contacts lanc, If fIlm 
- 

V 
- V . V V ‘3

before cycling 0.OOI3 oIum 0.0066 0.0017 ohm - .~ 
..: - WAREHOUSES I

after 5 cyru s 0.0085 ohm 0.0067 0.0018 Ohm San Diego. Californ ia • Los AngeliV after 100 cyCles 0.0086 ohm 0.0069 0.001? ohm
after 1000 cyc les 0.0015 Ohm 0.0074 0.0011 ohm 

- 
Houston, Texas • Edgertor i , Wi

NH.’ 20000 cycle, 0.0098 OlinI 0.0063 0.0016 ohm 
FRANCHISED DISTRIBL.V Breakdown v o ltage ASTN 0477.

7 (Dl t~ 1$’ F. ~ i’ F. 12.0000. per 0.100 in. Australia - England V Europ ~
LENGTH OF CORROSION PROTECTION: (on freshly sanded mild steel panels) Japan and South Afr i

Expos ure Resu lts V V .. - ,

Humidity (JA N-14-1921 No rust alter 1000 hours
V 

- $alt Spray (FED 510 (SE) No rust alter 50 boss-a
Salt Spray (FEO 510 151) Rust beginning after 100 hou rs DISTRiBUTED BY:

Under actual co ndition s the duration of protection obtained using WD-40 will va ry
with The type of material bein5 pro tected end tile condition, of ex posure . Generally,
on mild steel th e protection under various ton dit loes will be upprosimately as
follows: -

1. Covered or Indoor stor e~e 1 year or longer
exterI o r et or age S months to 1 year

3. NOrmal exteri or esposure ~ to ~ days 
_.4•_. ‘—A.,-.. it ,. Sn A~~

- 

V i

__  V
_~~~~-V_ V~~~~ —S-.
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PNEUMATIC EQUIPME NT DATA

PNEUMATIC EQUIPMENT MANUFACTIJRERS CONTACTED

L-1 Aerospace Components Corp.
.11650 W. Olympic Blvd.
Los Angeles, Calif. 90064

L-2 Anderson thee
1935 W. 69th St.
Cleveland, Ohio 44102

L- 3 R. P . Adams Co.
209 E. Park Drive
Buffalo, N.Y. 14240

L—4 Deltech Engineering Inc.
Century Park , New Castle, Del. 19720

L-5 Gas Drying Inc.
Box D
Wharton, N.J. 07885

L- 6 General Air Drying Div.
V Zurn Industries Inc.

V 
Erie, Pa. 16512

L-7 Rankison Corp.
V College and Pike Rds.

Canonsburg, Pa. 15317

L-8 Ingersoll-Rand
Air Power Compressor Div.
Corning , N.Y. 14830

L-9 Kahn & Co. Inc. V

V 885 Wells Rd.
Wethersfteld, Conn. 06109

L-10 C. M. Kemp Mfg . Co. V

Glenburflie, Md. 21061

L

—
~~~~~~~~~~~~ -~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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PNEUMATIC EQUIPMENT DATA V

(Cont’d)

L-11 McGraw-Edison Co.
Lectro Dryer Div.
Pittsburgh, Pa. 15205

L—12 Pall Trinity Micro Corp.
V Route 281

Cortland , N.Y. 13045

L-13 Racor Industries, Inc.
1215 8th St.
Modesto, Calif. 95354

L-14 Rix Industries
6448 Bay St.
Emeryville, Calif. 94608

L-15 Serfilco Div.
Service Filtration Corp .
7435 N. Harlem Ave.
Chicago, Ill. 60648

V .  V

V L-16 Van-Air Inc.
Erie Pa. 16505

L-17 Wilkerson Corp. V

1200 W. Mansfield
Englewood, Colorado 80110

PNEUMATIC EQUIPMENT-REFERENCE DESIGN DATA-

L-18 Excerpt from Plant Eng’g. Handbook
2nd Edition (McGraw- Hill)
“Water in Compressed Air”

L-19 Excerpt from Plant Eng’g. Handbook
2nd Edition (McGraw-Hill)
“Designing for Corrosion Resistance”

L

V_ ~ _ V__~ V~~~ ~~~ — ~~~~~ ~ 
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r
PNEUMATIC EQUIPMENT-REFERENCE DESIGN DATA

(Cont’d)

V L-20 Excerpt from Tool Eng’g. Handbook
2nd Edition (McGraw-Hill)
“Maintenance & Trouble Shooting of Air Circuits and Piping. ”

L-2 1 -Excerpt from Compressed Air V
Magazine (Sept . ‘70) “Dry Air”

L-22 Excerpt from Hydraulics and Pneumatics
Magazine (Apr. ‘71)

V “How Compressed Air is Dried”

L-23 Data Sheets for Kahn Co.
Regenerative Air Dryer (3000 PSI)

L-24 Data Sheets for Hankison Co.
Refrigeration Air Dryer (3000 PSI)

L
- I  

~~~~~~~~~
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V 
FUN D %MENTALS OF CORROSION 5—2~

‘
~3i ~~~~~~ ‘~ In all cases, except where oxidation foUow~• $ rectilinear function , tbe oxide him formed on

the surf aces of the metal becom es more pro..
tecuve as it forms. It wee originally believed
that oxidation proceeded and was controlled

V ~~I)  Moislura as us. ow con- by the diffussious of oxygen inward, through the
I d.VIaM 055 iTielel oxide film. It is now known thaD metal ions

\ ~l~’ 
- - 

~~~~~~~~~~~~~~~~ also move outward through the oxide film and —
- V become o~.idized at the surface. Actually

V both mechanisms probably occur during oxi-
V Fio. 5-7. Cori’ossoa of metal. us dation. This is illustrated by Fig. 5-9.

humid atmnepb.r,. Corrosion by.ntnioepheric gases and vapors
is best control1e~ OL-prevented either by the

use of more corrosion.reeistixs~~ tnatezbjs or by the application of protect ive eoating~.Corrosion by Fluids. Corroeioa by fluida is of primary importance to the process
V industry and is aecond only to atmospheric corrosion in total wastage of metals. This

type of corroelon is almost entirely electrochemical, iuince alt metals in contact with
an elect rically conducting fluid have a tendency, known as the ii soiut ion potential ,”

Air V

___________________  0 As- conlocbnq lurrna 
V

/
V -

.
• .

V I ~5f~~ _ r~ bosc 
~~~~~ . ~~~

bene~Ih ox ide I.um

~ 
Asymptot e

V Fm. S-R. Modo, of metal oxidation. Fie. S-ti . O~idati on of ferrous metals.

to go into solution in the form of ions. When this occurs another metal or hydro gen
must be displaced from solution. The ability of one metal to displace another from
solution and the p robab ility of corrosion are dependent upo n Usc eolution potentials
of the metals, which is indicated by their relative position in the electromotive series V
show-n an Table 5-1. Every metal in the electromotive series has a greeter solution

V V - potential then the metal, below it end will displace them from solution. In this series
I tiv ’ t r. es ’ - ’ i lw.llawn like a metal, and all common metals except copper, silver, and gold V

V 

~~itt ,ls-.pJ:ue’ hydrogen from eolution_
- 1rlIi~-:Il s’f the corrosion of metals by fluids is that of east iron or steel. ~Vhcn steel

~ ~~~~~~~~ in an nqueou. so lution , iron enter s the solutions by disp lacing hydrogen ,
V .._ ull,a-t r9 lCll by Fig. 5-10. The surface where iron ente rs the solution is known ~~ V

~~ “:ii,,’slt ” asuid the area where hydrogen is displaced from solution is known as the
V 

~.-8tll5M l5. An long as there are hydrogen j o lts in the solution the corrosion process
rMi ,- ,euliluelC . However, as corrosion proceeds the hydrogen formed at the cathode

PdoCI SGlu$Os’i 
~‘~~

°
~r 
r~ teoCI %oIu*io~

V Ferrous mIMI

V - Anodic reoclion F~ 
— FS”- + 2.

CatP,od’c reocrosn 2M +Ze—ue2
Fe+2l4 t~~.Fe’ 4Pii

I PIG. 3-10. Corrosion of metal , by øuida.

L .

~~~~~~~~~~~~~~~~~~ 
V 
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the South equal the top fi gure of 87. but
only one, Lake Charles, La., exceeds tt .

V Moisture in the form of vatior does no V
harm in compressed air ~~~~tcnn~~~~~ T

vapor cond~nses . it corrodes the -

insides ~~~~~~~ caussn~ lcak~ige; it .slso -

was hes lubricant from the machines and
tools being operated. Moisture has long
been recognized as a thiTei of~neumatic
efficiency , but until fairly recently, only

V lii s id  effort was exerted to combat it,
- 

save where the air was used to operate
delicate control instruments or for such -

purpos es as food proce ss ing or spray
painting. These limited efforts u tihiz_ize in-

_______________________________________ tercoo lers , aft ercoo lers , air rece ivers , and

percent of saturation , it is evident that
- this squeezing will condense a great deal

of the vapor. Research shows that ordi-
nary intercoohing and altercooling wi Ili~-mo~~ about 6~ perceriL or 12.25 gallons

Su.pt~. uandesr. is .atnact.d by r.Ing.cared of the water. The remaining 5 T5V gilT~~r -
driw. ~~~ at ash. before compesased ac ‘a eiøsd will enter the piping system. The propor-
into foundry. tion of it that will condense there depends V

V 
- V~~~~~ on how much furth~~ air is ~~~~~ In V

Dry air is a relative term. All atmo- most distributio’~~y tems, the percentage
spheric air contains some moisture in the is considerable. V

form of water vapor, t he amount depend- i~~~~~ nt~~ears, su lemenitarv equip-
ing upon the relative humidity, which is meni ~~T een ~~~ to tract from -

high at Jacksonville. U .S. Department compressed air, prior to distr ibuting it ,
Of Commerce figures list the yearly mean enough moisture ~~~revent any t roub le
average there at M percent by day and 81 One such i~~ipce ~~~~~ on what is I
percent at night , A few other localities in ~~I1cd the thermal mass pnnctple of cool-

Ii ~~~~ mechanical re1risenitj~~ 
V

combined ~~~~ a granular aluminum ~~~~mal mass . This~~~~~n is used in In-
gersol l-Rand Com~~~ ’s dn~~s with ca-
p-Jcity for handling from 5 to I 7OO~cf~s of
free air under compression.

L
_ 

V~~~~~~~~~~~~~~~~
V V
~~~~:VV1: V~~..
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V ~ 

,;/ -
~~~ is dried

, — :~ ~Vhen air is- compressed, its and proceeds through the second ,

- 
. temperature rises. As it leaves the while the air to be cooled enters

V . compressor, the air begins to cool. the second stage and leaves from

~Vater will not condense in the the first , again utilizing maximum
air lines, however, until the air temperature difference.

E”~” OP tI IIJcI A IAELS?A U S temperature drops below its de’v V The temperature to which an~I’ 
~ ~ 

I I-wI~~~~~~m I~ I ~ point. aftercoo~er cai~ cool air emerg ing
w1~y diy compressed air? For the Now let’s see how the equip- f rom the compressor depends on
best reason of a’l: ~ro s~v~ ~to~’t~i. 

tilent mentioned earlier helps the temperature of the cooling’
If the air in your system isn’t )OW& th~ dew point of your corn- medium. Air.coo1ed aftercoo1ers~

dry you can loose money through: pressed air. generally coo’ compressed air to
- 

within 20-30 F of atmospheric
• produchon )?ssu 

£5 temperature; water-coo ’ed types~• excessive ntamtei,anee costs ~~it ci@,~rs 
~~~~~~ ~~~~~~~~~~~ ~~ temperature of the’

excessive opersting ~~~ The shell-and-tube aftercooler is compressed air to within 10-15 F’
C I most common in industrial plants. above that of the cooling wat er.

The money you save by drying As the name implies, it consists It is importan t to remember that
your compressed air can offset the of a shell containing a bundle of an aftercooler is only as good a~
c.~st of installing and maintaining tubes. Cooling air or water circu- its cooling medium. Although 70-
the equipment to do the job. lates though the shell, while the SO F is a reasonable average tern-

-
~~ 

- What equipment is required? A hot air flows through the tubes. perature for cooling watp r acailJ
V complete drying system includes Shell-and-tube aftercoolers are able in industrial installationsj

V V an aftercooler between the corn- usually piped for counterfiow (air many plants obtain their cooling
pressor and the receiver, separators and water Bow in opposite direc- water from water towers where’
an d drain traps at critical points tions) for maximum temperature temperatures may rise to 110F.~in the line, and either a chemical differences. In two-stage after- To illustrate how much water-
r . a refrigerant dryer. coolers, water enters the first stage an afte rcooler can-- remove from~An important point to remember V 

-

is that you may not need this
elaborate a system. To under stand ~ ~ LIS GAUGE

why, it’s necessary to know where V
the moisture in compressed air V

V comes fi’om in the flrst place.
V Wafer, Water , Ev.rywh a r .

There really is water every- ~~ 

— — 

e,olsTLsr 
~~~~~~ r ~~~*t~~~~~ 

V

where, in the form of moisture ,e -     
—

in the atmosphere. All air has . 
—  L V

particles of water suspende tj in I
V it as~~t-ater vapor—t he amoun t of ~~~ ., , ~ -

- -.~~~- er-~sapor ia-the -is-expressed~--4~- V ~~ - ___ V V i  V - V

as the i-elativc hun udfty of the air . ~~ 
—

V When relative humidity reaches ~~~~ 
- 

—V 

~ 00~, the air is saiuraf cd, t hat j~ ~~ 

-s 
- 

V V

it can hold no mor e water in sus-  —

pension at its present temperature g~ ~~
‘ —.

~~~~_ — 
V

V and pressure. -
~~ 

V

The amount of water air can —- -

hold “aries tvit}i temperature; the -
~~ 

‘ V -

capacity of air to carr y water V - - ~~~~~~~~~~~~~~~~~~ 
-

- , ~~~~~~ with every 20-F rise . _________________

When water-saturated air cools, 0 30 40 40 SO ISO DV I~O 140 LID im 220 340 240 340 510 323
V waler begins to condense; the

temper ature to which air can be Moisture chart gives weight of moislure per 1000 cv. f t .  of s-of ,src:rd I
cooled before its moisture con- f r ee air at at nios-plieric p ress-nr c for  any le,nperoturc and u ot-kin .’ ~,

i~~rses 
Is its dew pp int. pressure.

-- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V~~~~~~~~~~~~~~~ T ~~V V V •~~~V V

VV
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;;npreu.d air, consider a system - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘I.—)

vhere tbe .tr leaves the COm’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
ressor at 120 F, pressurized to : :~: :L : :

r
: ± ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ftnn:1
e
~~~

ha
~ 

0 

~f r ~~~~~~~~~~~~4 K I .~~
-
~~

-’

sounds of moisture.  - - 
T •-~~~ ~~~~

— , I ‘

Assuming that the air passes 
~ .T . ~~~~~ ::~:r—through a water-cooled aftercooler -I 

- 

~~~~~~~ .-~~
.‘ 

using 75-F water, when it leaves ~ : - :   - 
-~“-‘~‘~~ ~~~

the aftercooler the air will - have ~ - : :   I — - - —  - - . .L.~~ - 
-

a- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
4 . .    -— - . - . - -

this temperature, each 1000 cu ft ~ 
-   ‘~-1-~ ~ 

----- 

~
— — :“ V

,f , , ~zz wiU contain02pounds of ~~ :~~
n-oisture, a differential of 0.38 , - ~~~~.  — -, -
pounds per 1000 Cu ft. The after- ÷ - 

+ ~J4~ - - 
- 
- - - 4 

cooler removed 64.5% of the mois- .- 
- ± - —r- -4—r +

ture from the air. Remember that ± - —h ‘ - - -
~ 
- — -H I - —I- - - -‘ -

this is true cal for an aftercooler • - _J-.  - - - .J_ L L.  .~~L

operating at 100% efficiency. Lower 
- ‘ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

efficiencies will mean that pro - Air with on atrn osphenc dew point of —J ~0 F has a p ressure dewpo int
portionately less moisture is 

- 
re- of 35 F at 100 pslg. Courtesy Van Air, Inc. -

moved.
l.parat ers am4 Orates

The moisture that condenses in will remove all oil, leaving some from air by adsorbing it on the
be aftercooler is usually removed water in the container, surface of a solid desiccant, usually

a soparetor, which may be Separators and drains placed in silica gel or activated alumina.
lang.-maiuetsd directly to th. the air hoes at low points and lust The desiccant does not react

- uputreem of th. air’s point at use chesnicallv with the water so it

G’enlv p..Wm, bees their wlU help trap additional condensed need no~ be replenished. But It
en the diIIvsncs an moistur e must be perladacallv dried or

innssty b.s..... ~~ sod water. regenerated

~~
, w~~tb eve- •a~~a ~~ t Srpais The ~,mpl.,t typ, of desiccant

• ~~~~ he-,-. t~~~ _V~~ U~i t~~~ A ~~~ 
~~‘v’~ iaq wlsi that d conlp!.sa. .l

•.w~. ,4 s-f i Greusi ’ —v—-~--j ’ ~~~~~~~~~~~~~~~~~~~~~ :4 ‘he . 
I~. ibei ~~ wiul. th. used

~~. ..~~~~. .~ ~~w 
sus. ~ ‘ . so . - —  s’.- t,.od, ~~~ •~ t r i ~~ed sod ~~~~~ I

w- . . .51’ - - -

I ~ø’-44~ — — I- - - -
.~~so _,__~~~~~~~~‘ us -. •- H ~~~~~~~ 

~~
‘~5• ~~~ ~ , - -.

• •~ •~~~ ~~ •_~~V 3 4  ~~~ V~~~ - - —
~~- S —~ V •  -. __

o e i~i 
p V __ 

— V~~~~ ~~
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in these dryers usually lasts it has been dried, either with a (ermine what die minimum dew point
V 

everal hours, equally divided Into beating element or by passing the will be at your system pre ssure.
heating and cooling time. cooled air back through tubes in • ~~~uired dew point vanes with

Desiccant dryers can produce contact with the hot, Incoming au’. the application . If you are mainly
atmospheric dew points as low as Refrigerant dryers must not be concerned with preventing conc lensa--
—100 F. The type of desiccant used where the ambient tempera- tion in coxnpresced air lines, the year-~V used has a definite effect on the ture is less than 35 F because round ambient temperature in your 1
Snal dew point. For example, for - lower temperatures will freeze the plant will be the controlling factor
an equal amount of desiccant, the condensate, blocking air passages. ~~~~ne may be Luctuations of 35 F-

Or more from summer to winter). lf , iweight of activated alumina is however, you are concerned with pro-
120% that of silica gel. Since ‘

~
“

~~~ Choasing an Air Dryer 
V viding dry air to pneumatic tools o4 Ving is a function of desiccant instrumentation, dew point require -

V 

- weight, activated alumina may The most important aiteiion in ments will be more severe, possibly
make it possible to use a smaller choosing an air dryer is the dew as low as .—40 F at abnosphe~ c-

• dryer than needed with silica gel, point. Keep these factors in mind: pr~~~ime.
V , o Low rat e and duty cycle of the

Refr igera nt Dryers V • dew point varies with pressure. System.
For example, referring to the dew V 

• location of the dryer—will it
Refrigerant dryers condense point conversion thart ~ an abnos- be accessible for maintenance?

moisture from compressed air by pheric dew point of —10 F is equiv- • consequences of a power failure
rooling the air irs tubes chilled alent to a dew point of 35 F at 100 if the dryer uses electrical controls
by refrigerants such as freon gas. psig. Be sure you know whether a or equipment.
These dryers will produce dew manufacturer is specifying the dew • relative humidity, pressure , and

point his dryer can attain at atmos- temperature of the compressed airpoints of about 35 F at system pher,c pressure or at a typical system Just prior to entering the dryer. Vperating pressure. pressure, such as 100 psig. If he • initial cost of the dryer and the
Many refrigerant dryers reheat specifies at aU~~upheric pr~~~re, y~~ cost of maintaIning and operating the V

is. oc npreued air slightly af ter can use die conversion chart to de- dryer and its associated equipment
I hrns~ghcut this report , we have included produ ct information to highlight recent designs. Th~iuduc ts can help you modernize existing systems and design new production equipment. For a corn-
‘ide  rude to product manufacturers and specs fications, refer to your January Issue: H & P’s

Di CVU f
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K A H N  & COMPANY INC.

V 

- 

February 23, 1973

National Designers, Inc.
1219 Vine Street _ __ V~~ ~~~~~~~ V V

Philadelphia , PA 19107

V Attention : Mr. A. W. Volk

Subject: Kahn Quote 6050
- Regenerative Air Dryer

1 Gentlemen:
Per your design requirements as shown on your sketch, have att
our quotation covering our Model HPS—60, Regenerative Air Dryer ,
conforming to your specifications as applicable to our product.
complete system is designed to provide backup for the primary de
tor already installed .

The HPS—60 Heaterless Air Dryer is a fully automatic unit wh i ch
:~~~

-. ates on the principleof vapor pressure differential for reactivat
A repressurizing circuit is provided to equalize the pressures in
tower prior to swi tch—over which will prevent line surges and pro
desiccant life. The only utility requirement is a nomina l 110 Co
vol tag..

The Pref il ter Ii designed to r movs 99.9% of all entrained ll qui .
nd sol i ds to a l ower l eve l of five microns. The unit is provid

w i t h  a drain. The Pr.f llt .r is recciov,*nded to prevent contanina
of the deslccwit •s the lryer is  designed only to rsnove ‘he water
‘~~. *‘‘.‘fllter Vs off.c.d to give f ir~ I protection of downstre~’- t ~~ ,Jsjnti 9r ouSt nd -‘~~.‘ p S 4 t $ c I e s  r~~~~$n$r.q r a l !  ~ ‘r~~~-
4~~’ i p ’~~~$ V 5 ~~~. .

~~~~
- ‘ $øt I f’W IClt~~~ .5” !“, L~~~-’. ~ ‘ø I$u ’ C .• .‘

~~~~~~~~~~ ‘VS ~~~~~~ ~~ei• ~~~~~~~~~~~~~~~~~~~ ‘ ~~~

• ,.~~~~• •~~ - .~~~~•‘ •~~ ~~~~~~~ r • V~~~~~~~ 4~~~~~~~~ O ~5

V •~~ ~~~~~~~~~~ , ~ ~ .~~ a .•~~ C’.

_ _  - .~~~~~~~~~~~~~~
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C & PNEUMATIC TEST E QUIPMENT — COMPRESSED AIR DRYERS — DYNAMOMETERS

DATE: V February 23, 1973 V KC Quote Number 6050- 1
- TO: National Des igners , Inc. Your lnqusrY Doted~

1 219 Vi ne Street Your Referenc.:

Phi ladeiphia , PA 19107 This Quotation Is As Checked Below
Original Quotation
Confirmation of Telephone Quote of ________

I4TION: Mr. 
- 
A. W. Vol k This Quotation Supersedes Our Quote No. _

.1 MEN:

V 1k osed to quote you as follows :

(1) Automatic HPS—30 Heaterless Dryer rated at 30 SCF:-lat 3000 —

~~, 105 F. inlet saturated and 0.12 GR H29/lb. effluent. Power
iirements 115/1 /60, 250 watts, NEMA I.

Price of Dryer only ......ee......$3,1140.O0

RECOMMENDED ACCESSO RIES INSTALLED: V

One Oil Prefilter ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ $ 2 0.00 
V

One 5 Micron Aft erf l l ter ........................... $ 200.00 ~~~V

One Colo r Change Oewpol nt Indicator ................ S 10 0 . 0 0

‘Al P I C E  V OUP N ( T .

e -

V 5

—. — ~~

V V V V~~~~~~~~~~~~~~~~~ V V V V V • _ ~~~~~~~~~~~~~~~~~~~• V
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NIGH PRES SURE HEATERL ESS

fl COMPUSSID AIR AND GAS

~ HPS SERIES DRYERS

FOR PRESSUR ES FROM 3000 PSI G to 10,000 PSI G

V Model HPS-30 - -~ HPS-30 with Oil Vapor Filter
V (Front V .w) (Rear View)

~~~~~~~~~~~~~~

4
S 

‘

I . S

. 

.- i~ ~~~~~~~~~~~~~~~~~ 

-

.

H

DUG RiP? 1014

K.~~~ NFl ••rt.. H..$.vt.IS Drye rs a r e ...I ~.qd 
ye dry a i r  •r ot h. r gas.. ’ at I n l e t  pr..suPsS 

V

•. ~~~~~ P*)G •.d si t~ se,p.e5i~~v .S .4 8 0Y  . 110°f . Th .s pv.vid • ~t . . p.- n r .  at aIrnD.p~Irs (roen

• 
V~~~ 

~~~•, d~~~p . 4 g 8. l Si, e S*i .a.4 , . . ‘ i.. S id  ç’ f g .  flo.

•~~~V~_ •~ ••. ~~ ••Sl•4 ~., 5 ••  ~ •~~‘ lb. e- s y •  ‘~~~av .4 f . • ~~~ ~. • - . .  p.r - - - . . -

.-‘.• • a ~~~S~~~S~~~I • •~~~~ -~~~~ ~~~~~~~~ ~~ Fl~~ P..~’ •‘ • - .- . .- .  t i • v •

- _ _ _ _
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- 

MA N UF A C T U R E R I R E P R E S E N T A T I V E S  709 BETHLEHEM PIKE

— December 22 , 1972 
-

~Jationa1 Designers,Inc.
3209 Vine Street

V Pbi l.adelphia, ?ai
- 

_~~~~QD £-,Ofr~ wro-7R~QP~Attention: 4-ar . A. ~-o1k, Staff £ngineer t~~ 2o.o~7 —  8 £~iX5. DEL ’/.~
V Dear }~lr. Volk : 

-

I spoke -with you the other day in regards to your app].ic~tion for a Ha nkison
refrigera tion air dryer. With the in.format~on you have given me thus far- V
(3000 P~I — 1 to ~ SCFII) I would suggest an E—10 Stainless Steel Dryer.

- I have enclosed some literature on the E—lO dryer. After you have , reviewed
• this infor~r.ation, 3. -will be in touch wi th you .

Thank you for your inquiry and if I can be of any further assistance to you ,
please do not hesita te to contact me. V

- - Best regards, - 

V

A~lr.,wI~T,~ j~~~~,

‘4 P R4rcP ç ~1Dc PENN-D~1 I1STRU1~~N 1~ SALES,11C.
Q s... ~.s.i. J IIIwS P” 

_~2, ..~)‘.( ~.-~~
LiJ4 ~A~’

~a:ne H I-.il].er
3.2 73 C.srPcrq

•V r L ~~.

8.~ V 
- -
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