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MILITARY SPECIFICATION

CO~ION PREVENTIVE, ZINC, AND PLUGS, ZINC ANODE RETAINING; DESIGN OF

AND ~STALLATION IN SHIPBOARD CONDENSERS AND EEAT EXCHANGERS

1.1 scope. - This specification establishes basic
design criteria covering application of zinc corrosion
preventive anodes to shipboard condensers and heat
exchangers. It also covers fittings to he used as sup-
port plugs for types ZRN and ZDM zinc anodes con-
forming to Specification MIL-A-18001. These support
plugs are intended for shiphoard service on heat
exchangers (see 6. 1).

1.2 Classification. - The su~rt plugs for heat
exchanger zinc anodes shall he of the following types
and classes as specified (see 6. 2):

TYPS I (for use with ZRN anodes).
TYpe II (for use with ZDM anodes).

Class A - Straight thread O-ring seal.
Class B - Tapred pipe thread.

2. Applicable DOCUMEN’IW

2.1 The following speciEcations and standar~ of
the Sssue in effect on date of invitation for bids, form
a part of this specification to the extent specified
herein:

SPECIFICATIONS

MHJTARY
MfL-R-196 - Repair Parts for Internal

Combstion Engines, Pack-
@’43 of.

MIL-B-857 - B&s, Nuts, and studs.
MIL-C-15726 - Copper-Nickle Alloy Bars,

Plates, Rods, Shests and
strips.

kffL-A-16001 - Anodes, Corrosion Pre-
ventive, Zinc: Plate, Sla~
Discand Rodshaped.

srANDARD

MIIJTARY
MIL-STD-105 - sampling Procedures and

Tables for Inspection by
Attrlkutes.

(Copies of specifications, stadards, drawings,
ad guhlications required by contractors fn connec-
tion with spectilc procurement functions should be

obfned from the procwing activity or as directed
by the contracting. offfcer. )

2.2 Other puhlfcations. - The following documents
form a @ of thisspecification to the extent spec-
if ied herefn. Unless otherwise Lndicated, the issue
in effect on date of invM.tion for bids shall apply.

NATIONAL BUREAU OF WANDARDS PUBLI-
CATION
BandhookE28 - Screw Thread Standards for

Federal Services.

(Appikation for copiesshould b addressed to the
Superintendent of Xbcurnenti, Government printing
Office, Washington 25, D. C. )

OFFICIAL C~CATXON COMMf’M’EE .
Uniform Freight Claesifkation Rules.

(Ai@fcatlon for copies should be addressed to the
Officta.1 Classification Committee, 1 Park Avenue at
33rd Street, Nsw York 16, N. Y. )

AMERICAN SOCIETY FOR TESTfNG hfATEEIAXSi

B21-58 - Naval Brass, ~ Ru and Shapes.
B61-52 - Steam or Valve Bronze Castings.
B122-55T - Copper-Nickel-Ztnc Alloy (Nkkel

Silver) and Copper-NickeI Alloy
Plate, she* Strtp, and Rolled
Bar.

B143-52 -Tfn Bronze and Leaded Ttn Bronze .
sand castings.

B146-52 -Mumtnum Bronze sandcastings.
B150- 58 -Aluminum Bronze R@ Ba.raQd

shapes.
B164-58T - Nickel Copper Alloy Rod and ~.

(Applications for copies should ?x akiressed to
the American Society forTesttmz Materials, 1916
Race Street, PhiladilptQ1%.)-

3. REQuf.REMEm%

3.1 Design. - The design of the coolfng water
side of condensers and heat excbngers Wended for
use with saltwater as a coolant shall pruvtde for
zinc corrosion preventive andss as a safeguard
against g’dvanfc corrosion. The anodes shall be
installed insuchawayas topermft ready ~w
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from the unit for examination, cleaning or replacement
without removalofthe waterbox, or, unless specif-
ica~y approved by the Bureau of Ships, removal of
connected piping. Where more than one anode is re-
quired in a compartment, they shall be well distrib-
uted around it, if possible. Anodes shall be arranged
so as to create a minimum of turbulence in the water
flow. ‘

3.1.1 Surface, and weight. - Anodes for each water
‘@x compartment shall be provided in accordance
wi.~ both of the following formulae:

1.
Zinc surface for a water box compartment

24. 078(0. 751# + 6Nd2)

Z = z@c surface needed, Square inch
D = diameter of a circle of areal equal

to exposed. face of tube sheet Inch
N = number of tube ends exposed in the

cornf@rnent
‘ d = inside diameter of the tubes, Inch

I Zinc weight for a water box compartment

W = 0.046Z

I W = weight of zinc needed, Pounds
Z = zinc surface needed,

(a.. computed above) Square inch

I 1 This area shall be calculated as though the sheet
had not been drilled for tubes.

3. 1.2 Cored slab anodes. - Where space permits,
the anodes shall be in the form of slabs conforming to
type ZEP of Specification MIL-A-18001; sizes shall
be aq spec~ied therein. Slake shall be mounted on
removable covers where water boxes are not fitted
with a manhole. Where a manhole isprovided,the
manholecoverandotheraccessopeningcoversshall
kefittedwithzincstotheextentnecessarytofulfill
requirements,;wheresuch covers are unable to carry
the required amount of. zinc, the remainder may be
mounted on the interior of the compartment. Slabs’
shall be mounted on a boss (or bosses) and secured
by a 1/2 inch diameter stud (or studs) and two
semifinished regular jam nuts per stud conforming
to Specification MIL-B-857: The stacking of more
than one anode on a support is not acceptable. For
illustrations of typical slabs, see figure 1.

3.1.2.1 Computing slab surface. - In computing
zincslabsurfacejtheback faceofthe zinc(adjacent
tothe surface of the water box) shall not be counted.
The surface of the ,edges of the plate may be counted
in designs where the zinc is not recessed to obtain a
fair,ed surface along the inside of the compartment.
That ~ of the outer face of the zinc which is cov-
ered by the nut shall & disregarded.

2

3. 1.3 Pencil anodes. - On intermediate and small
size units where space will not permit the use of slab
anodes or where it is necessary to. supplement the
surface which carI be provided by this type, pencil
anodes conforming to types ZRN or ZDM of Specifi-
cation MIL-A-18001 may b used. These pencil
anode subassemblies should be inserted through
tapped bosses in the wall of the water box.

3. 1.3.1 Pencil anode applications for intermediate
size units. -

3.1.3.1.1 For submarine applications, the su~rt
plugs for pencil anodes shall be 1-5/16-inch thread
diameter class A ( O-ring) plugs, type I or II.

3.1.3.1.2. For all other applications,the suP-
portplugsfor pencilanodesshall be the l-inch
class B ( iron pipesize ( i. p.s. )) plugs, type1or II.
(Figure2a showsthe class B typeI plugwiththe
correspondinganode.)

3.1.3.1.’3 Solid pencils shall be made from 0.840 -
inch diameter zinc rod, and shall have a 1/2-inch
ta@r pipe thread on one end for assembling to the
plug. (For an illustration of this solid pencil anode
see figure 2a. ) Multiple disc pencils shall. use the
1. 050-inch diameter type ZDM segmented disc zinc
as specified in Specification MIL-A- 18001. The
number of discs per pencil shall be suited to the
installation.

3. 1.3.2 Pencil anode applications for small
units. - For units having less than 50 square feet of
surface per tube bundle, use of a smaller size
pencil anode assembly is permitted.

3. 1.3.2.1 For submarine applications, the sup-
port plugs for pencil anodes shall be l-1/16-inch
thread diameter class A (O-ring) plugs, type I or II.
(Figure 2b shows the class A type II plug with the
corresponding anode. )

3. 1.3.2.2 For all other applications, the sup-
ports for pencil anodes shall be the 3/4-inch class B
(i. p.s. ) plugs, type I or II.

3. 1.3.2.3 Solid p&cils shall be made from
O. 675-inch diameter zinc rod, and shall have a 3/8-
inch taper pipe thread on one end for assembling to
the plug. Multiple disc pencils shalI.use the 0.825-
inch diameter type ZDM segmented disc zincs as
specified inSpecificationMIL-A-18001. The numtwr
of discs perpencil shall be suited to the installation.
(For an illustration of this multiple disc anode see
figure 2b. )

3. 1.3.3 Length and thread form of solid anodes. -
Lengths of all solid pencils shall be multiples of 1/2
inch. Solid pencil anode threads shall be American
National taper pipe thread form in accordance with
Handbook H28.

,j
..
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Ffgure1- TypicaltypeZEP heat

3. L S. 4 CompuUng pencil surface. - .3.2 Design requirements for zfnc ~rtplugs. -

3.1.3.4.1 3oUd pencils. - ‘I’be ends of solid 9.2.1 Materfals. -
peacils shall be disregarded. Tbe cylfmirfcal sur-
face of a solid pencil for a distance of 1/2 inch 3.2.1.1 Materials for class A zinc support plogs
from the threaded end shall be disregarded.

#
shall be in accordance with table I. . . .

3.1.3.4.2 Se&IBXented disc pencils. - In comput- 3.2.1.2
* ~ce ofW segmented disc pencils, only the plugs Sbau
cyffndrical surface shall be used.

Materials for class B ainc support
be in accopiaoce titb table II.
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/-- + I.P. S. THREAD

.. ‘. .

/--- o.~” DIA. ZINC PENCIL

a.TYPE ZRN ANODE WITH TYPE

I

/-
--12 UN-2116

CLASS 8 PLUG

t: -“-~“1~-..-—--.—--——-,---,------~\___L-. %--
— - --- ---- ----

INTERLOCKING CORE

‘u”- \ 0.825” DIA. ZINC DISCS

b.TYPE ZDM ANODE WITH TYPE II, CLASS A PLUG

SH 5229

F@re 2- Typical pencil anode ~semblies..

Table I - Class A material.
—

Material Specification

Table II - Class B material.

Materi~ Specification

Copper-nickel alloy, alloy 5 ASTM B122-55T
(70-30);

Copper-nickel alloy, composi- MIL-C-15726
tion 90-30;

Gun metal, alloy lB; ASTM B143-52
Valve bronze; ASTM B61-52
Aluminum bronze, wrought, ASTM B150-58

alloy 3, stress relieved;
Aluminum bronze, cast, alloy ASTM B148-52

9C; or
Naval brass, wrought ASTM B21-58

Copper-nickel alloy, alloy 5 ASTM B122-55T
(70-30):.,

Nickel-copper alloy; or AkTM B164-56T
Aluminum bronze, wrought,

alloy 3, stress relieved ASTM B150-58

3.2.2 Sizes, dimensions and tolerances, - Plugs
shall conform to the sizes, dimensions, and toler -
antes epecified hereinafter and as shown in figures
3.; 4, 5> and 6.

4

I
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&x45” cWWFElJ
\bi

12
[

1.

& MIN. DRILL TWO ~NERS
~.. .- -------- —. As SHOWN

AMERICAN NATIONAL
\

4-x 45” CHAMFER
12-flm THRams ~

1. ALL FRACTIONAL Q’MENS’ONS TO HAVE A TOLERANCE OF&.

2. DIMENSIONS ARE ‘N ‘NCHES.

94 S230

Figure 3- Class A, type I support plug for ZRN anode.

3.2.3 rereads. - 9.2. S. 3 The internal threads SW be counter-
sunk at the end a distance of not less than one-half

3. 2.3.1 Plugs shall be threaded in accordance thepitch of thethread andatanangle ofabout45
with Handbook E38. degrees with & axis of tbe thread. For class B

3.2.3.2 ‘I’bethrea& ofal,lpIWssMbe _
plugs tbe @eroal thread shall also be Cbamferd a
like amount for the purpose of easier entrance in

and ciean and shall be concentric with the axis of tbe making these joints and for the protectionof the
fittiug. threads.
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1

I
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7 15 I“i! ~I 1’ ~

‘t6 ‘G k 16 % 8

L050
,,5
~,-12W-2

g g ~ I ,? ~
“IS ‘16 ‘16 “z’ 8 8

1. ALL FRACTIONAL OIMENSIQNS TO HAVE A lt)LERANCE OF *&.

2. DIMENSIONS ARE IN INCHES.

.%-l5231.

Figure 4- Class A, type. II support plug. for ZDM anode. ,.,
,,. .

3.3 Detail if heads. - The tops, of all: plugs shall 3.4 Hydrostatic. - The plugs shall show no evi-
be flat, and chs@ered. The angle of chamfer with the dence of leaktng water or sweat at any part of the
top surface sliall be 30 degrees and the diameter of surface when tested as specified in 4.4. -
the top circle shall be the max@mrn width across flats, I

within a tolerance of minus 15 percent. 3.5 Marking. - The size(externalthread)and the
manufacturer’sname or trademark shallbe cast,

3.3.1 CIXS A plugs shallhave provisionforpos-. stamped or engraved on the top surface of the head.
itive locking by wiring.

6
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MAXIMUM WIDTH ACROSS
FLATs OF tiEXAGON

K22/- E

1-
WAL

NOMINAL ACTUAL DIA. OF
PIPE SEE A B ZINC ANODE

I I
z

3 ~
5

I 1-

1

1. AI-L FRACTIONAL DIMENStONS TO HAVE A TOLERANCE OF +1
-G4”

2 DIMENSIONS ARE IN INCHES.

SHIolec ‘

Figure 5- Class B, type I support plug for ZRN anode.

3.6 Workmanship .- The plugs shall be sound,
true to form, uniform in texture, and free frqm po-

?. rosity, or any other dsfect which might affect their
serviceability. They shall be thoroughly cleaned
Mb inside and outside. All burrs and roughness
shall be remove&

~
4. QUALI’I’Y ASSURANCE PROVISIONS

4.1 The supplier is resqxmsible for the perform-
ance of all inspedion requirements as specified

herein. Except as othenvise specified, the supplier
may utiltie his own or any other inspection facilities
and services acceptable to the Government. Inspec-
tion records of the examhab “on and tests shall be
kept complete and avaUabIe to the Government as
specified in the contract or order. The Government
reserves the right to perform any of the hspections
set forth in the specification where sub inspections
are deemed necessary to assure supplies and services
conform to prescribed reqniremerlts.
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MAX IMUM WIDTH ACROSS
FLATS OF HEXAGON

Lc ! 125

A - AMERICAN NATIONAL
TAPER PIPE THREAD J

\“
TAP 12-28 NF-2B~

NOMINAL
A c’ D E

ACTUAL DIA. OF
PIPE SIZE &3 ZINC ANODE

i I
~ I ~

‘2 T ‘8
1.315 1.050

b

1. ALL FRACTIONAL

2. DIMENSIONS ARE IN

S+l3047 B

DIMENSIONS TO HAVE A TOLERANCE OF ~+.

INCHES.

Figure 6- Class B, type If support plug for ZDM anode.

4.2

4.2.

Sampling for acceptance inspection: - III. The Acceptable Quality Level shall be 1.5 per-
cent defective. Each sample plug shall be examined

1 &&- All plugs of the same type and size in accordance with 4.3.1.
offered for delivery at one time shall be considered
a lotfor purposes ~ acceptance inspection. 4.2.3 %.mplfng for dimensional examination and

hydrostatic tests. - A random sample of plugs shsll ,
4.2.2 stipiing for visual examination. - A ran- be selected from each lot of material offered for

dom sample of plugs shall be selected from each lot dimensional examination and test in accordance with
of material offered for visusl examination in accord- Standard MIL-STD- 105 at inspection level I. The
ante with standard NIfL-STD-105 at inspection level Acceptable Quality Level shall be 1.5 percent

8
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defective. Each sample plug shall be inspected in
accordance with 4. 3.2 and 4.4.

4.3 Visual and dimensional examination. -

4.3.1 Visualexamination.- Eachof the sample
plugs selected in accordancewith4.2.2 shall be vis-
ually examinedto verify compliancewiththe re-
quirements of this specification not involving test.
Any plug in the sample containing one or more vis-
ual defects shall be rejected, and if the number of
defective plugs in any sample exceeds the acceptance
number for that sample, the lot represented by the
sample shall be reject~

4.3.2 Dimensional examination. - Each of the
sample plugs selected in accordance with 4.2.3 shall
be dimensionally examined to verify conformance
with dimensional requirements of this specification.
Any sample plug which does not meet the dimensional
requirements shall be rejected, and if the number of
nonconforming plugs in any sample exceeds the accept-
ance number for that sample, the lot represented by
the sample shall be rejected.

4.4 Hydrostatic test. - Each of the sample plugs
selected in accordance with 4.2.3 shall be tested as
specified in 4.4.1 and 4.4.2. Any sample plug which
does not pass the required hydrostatic test shall be
rejected, and if the number of nonconforming plugs
in any sample exceeds the acceptance number for that
sample, the lot represented by the sample shalI be
reject ed.

4.4.1 Class A support plugs shall be subjected to
a hydrostatic pressure of 1,500 pounds per square inch
gage (p.s. i. g. ). This pressure should be held long
enough to determine that no leakage occurs.

4.4.2 class B support plugs shall be subjected to
a hydrostatic pressure of 750 p.s. i. g. This pressure
should be held long enough to determine that no leak-
age occurs.

5. PREPARATION FOR DE LTVERY

5.1 Domestic shipment and early material instal-
lation and for storage of shfpboard repair parts. -

5.1.1 Plugs. -

5. 1.1.1 Presenvitfon and packag~ .- Presema-
tion and packaging shall be sufficient to afford ade-
quate protection against corrosion, deterioration and
physical darnage during shipment from the supply
source to the using activity and until early installation.

5,1.1.2 PacMng.- Packing shall be accomplished
in a manner which will insure acceptance by common
carrier and will afford protection against physical or
mechanical damage &ring direct shipment from the
supply source to the using activity for early installa-

tion. The shipping containers or method of packing
shall conform to the Uniform Freight Classification
Rules and Refutations or other carrier regulations
as applicable to the mode of transportation.

5.1.1.3 Marx. - Shipment marking informa-
tion shallbe provided on fnterior packages and ex-
terior shipping containers in accordance with the
contractor’s commercial practice. The information
shaU include nomenclature, Federal stock number
or manufacturer’s part number, contract or order
number, contractor’s name and destination.

5.1.2 Shi pboard repair parts. - Plugs shall be
preserved and packaged Level A, packed Level C
and marked Levels A and C respectively, in accord-
ance with the requirements of Specification
MIL-R-196.

5.2 Domestic shipment and storag e or overseas
sh5pment. - The requirements and levels of preser-
vation, packaging, packtng and marking for shipment
shall be specified by the procuring activity (see 6. 2).

(5. 2.1 The following provides vartous levels of
protection during domestic shipment and storage or
overseas shipment, which may be required when
procurement is made by a Government activi* (see
6. 2).

5.2. 1.1 Preservation, packagif, P ck@ and
!?!@@K. - Plugs shall be preserved an: packaged
LevelA-orC as specifted (see 6.2) and marked in
accordance with the requirements of Specification
MIL-R-196. )

6. NOTES

6.1 Intended use. - These plugs in combination
with the appropriate zinc anode are intended for use
in corrosion protection (cathodic protection) of heat .
exchangers and other equipmentemployingsea
water.

6.2 Ordering data.. - Procurement documents
should specify the following:

(a)TMe, number,anddateof this specifics-

(b) $%: required(see 1.2).
(c) Classes required (see 1. 2).
(d) Sizes required (see 3.2. 3).
(e) Material required, if vendor is not to be

permitted to choose among materials
authorized for the respective classes.

(f) Preservation, packaging, packing or
marking requirements other than those
required by 5.1 (see 5. 2).

6.3 Cross reference. - The classification of sup-
port plugs given in this specification which are equiv-
alent to those given tn Specification MIL-P - 19415
are as follows:

9
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“F
This specification

Type I,
class B 1

MIL-P-19415

me I

Notice. - When Government drawings, speci-
fications, or other data are used for any purpose
other than in connection with a definitely related

Government procurement operation, the United
States Government thereby incurs no responsibility
nor any obligation whatsoever; and the fact that the
Government may have formulated, furnished, or in
any way supplied the said drawings, specifications,
or other’data is not to be regarded by implication
or otherwise as in any manner licensing the holder
or any other person or corporation, or conveying
any rights or permission to manufacture, use, or
sell any patented invention that may in any way be
related thereto.

Preparing activity:
Navy-Bureau of Ships
(Project 5340 -N040Sh)

.
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