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SUPERSEDING
MfL-u-18033E(SffIP6)
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hffLfTARY SPECIFICATION

UNDERWATER LOG EQUfPhfENT,

f%LffCTROhL4GNE2YC TYPE

1. SCOPE

1.1 ThisspecificationcoverselectromagneticunderwaterlogequipmentforuseonNavafships.This
equipmentprovidesa meansofmeasuring,indicating,andtransmittingships’spe~ anddistancerefative
tothewater.

2. APPLICABLE DCX.XMENTS

2.1 Tbe following documentsoftheissuefneffectondateofinvitationforbidsforma partoftbfs
spectiicationtotheextentspecifiedherebx .

SPECIFICATIONS

FEDERAL
QQ-N-X6 - Nickel-Copper-Al.mbmm Alfoy, Wrought (K-bfonel).

MfLITARY
ML-I-983

MfL-C-3655/2
ML-Q-9858
MfL-B-16033
MIL-I- 16923
MfL-E-17555

h41L-S-20706
hffL-E-22S43

STANDARDS

hffLITARY
MfL-sTD-271
bffL-STD-378
MIL-STD-71O
M8 3102

-InteriorCommunfcatiOnEquipment,NavaJshipboard;Basic’DesignRe-
quirementsfor.

- Connector,Plug, Electrical, Series Twin, Type UC-422-U.
- Qua2ity Control System Requirement.
- Bronze, Abmfinum; Cast fngS.
- insulation Compouti, Electrical, Embedding.
- Electronic and Electrica2 Equipment and Associated Repafr Rwts, Prep-

aration for Delivery of.
- Synchros, 60 and 400 Cycle, Generaf specification.
- Equipment, fmw Noise Level (Navaf shipboard Use).

o

- Nondestructive Testfng Requirements forMeM6.
- Weldfng and Allied Processes for MacMnery for ships of the U.S. Navy.
- Syncbms, 60 and 400 Cycle.
- Comector, Receptacle, Electric, Box MOuntt!Ig.

DRAWINGS

BUREAU OF SfffPS
9000-S65S4- 73687 - Dial hfarfdngs for Interfor Conmmnicatfon Telew@ ad fndicatfmg

Systems.
3,304,063 - Underwater Log Equipment (Electromagnetic Type)- Sea Vafve and Pack-

, Ing Assembly.
3,315,217 - Underwater Log Equipment (Electromagnetic Type)-’ Rmlmeter Assembly.

(Copies of specifications, standards, drawings, and publications required by contractors in connection
with specific procurement functions should be obtained from the procuring activity or as dfrect@d by the
contracting officer. )

FSC 6320, 6605,

●
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. .

2.2 Other publications .- The following documents form a part of this specification to the extent speci-
fied herein. Unfesq othermise indicated, the issue in effect on date of invitationfor bids Shalf apply. o

AMJL’RICANS~IETY FOR TESTfNG MATERfALS (ASTM)
B148-Specification for Aluminum Bronze Sand Ca.9ting8.

OFtiCIAL CLASSfFICATION COMMfTTEE
Uniform Freight Classification Rules

(Application for copies should be addressed to Official Classification Committee, i Park Avenue at
33rd Street, New York 16, New York. )

3. REQUIREMENTS

3.1 Preproduction sample. - Prior to production, one preproduction sample and three additional
rod meters shalf be tested as specified in 4.3 and 4.3. i.

3.2 Description .-

3.2.1 General description .- ~is equipment shall provide a means of measuring the speed of a ship
with respect towater,byapplicationoftheelectromagneticprinciple,andahaikindicateandtransmit,by
synchrotransmission,speed information to remote stations. The equipment shall be a full scale speed of
40 knots, and shall be capabie of measuring and indicating up to and ticluding this 8peed, unleea other-
wise specified in the contract or order. fn addition, this equipment shall convert the @peed 8ignal to dis-
tance and indicate and transmit, by synchro transmission, distance information to remote stations. Unless
otherwise specified (see 6.1) one complete system shall consist of the following componentiu

(a) ‘flvo r.dmeters (one for replacement purposes).
(b) one indicator-transmitter (includes amplifier).
(c) One sea valve assembiy.
(d) One set onboard repair parts.
(e) ‘Twomanufacturer’smanuals.
(f)Oneremotedummy logspeedcontrolunit.

3.2.2 Description of principle .- The electromagnetic underwater log consiste essentially of a rod-
meter and indicator-transmitter. The rodmeter protrudes bel~ the huU of W vessel app?oxfmately 31J
inches and contains the sensing element. This BenSing element consists of an electromagnet, imbadded in
insufattng compound, which sets up a magnetic field in the water mrmunding the rmlmeter. This coif is
energized by ship’s 60-cycle power. As the ship moves forward, the water passes the rodmeter and cuts
the lknes of magnetic fiux, thus generating a voltage in the water. ‘IWOelectrixles, flush with the surface
of the rcdmeter, pick up this voltage which is applied to the input of the amplifier. A component ofthis
voltage is directly proportional to speed, except for siigbt nonlinear effects caused by turbulent water flow
around the rodmeter. Circuits sha~ be incorporated in the ~plifier to filter out ali voltages except those
of the proper phase relationship which represent tituaf speed signals.

3.3 Generaf features .- The equipment shall be in accordance with the following paragraph of MfL-
1-9S2 in addition to the requirements specified herein: (Whenever a requirement of ML-I-983 conflicts
with a requirement of this specification, the requirement of this specification, shall govern. )

General requirements
Materials, general
fibstitutfon of (atpml or mperior) materials
Fungus-inert materials
Unacceptable materials
Flammable materfals
Arc - resistant materiafs
Toxic materials
Wood

2
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Metals
Aluminum
Magnesium
bon and steel
zinc
Springs (material)
Giber metals
Plastics
Mechanical parts
Lubricants and luhricaticm
Painting
Protection against corrosion
Solts, machine screws, studs and nut.
Gaskets
Dials and pointers
Dia2 sizes
Locking devices
Washers
BafI bearings
Parts - electrical - general
Requirements for semiconductor devices
Electron tube or capacitor sockets
Capacitors
Variable resistors
Transformers
Relays
Synchros
Electrical tapes
Batteries
Dial fflumim%ticm lamps

Switches
Indicator lights and Iamphcdders
b@aUic rectifiers
Printed wir2ng and circuits
Enclosures - general
Enclosure - accessibility
Enclosure - degree of
Enclosure mounttng
Wffening grooves
Minimum sheet metzd thickness
Through bolting
Cable entrance
VentflatiOn
Size (for submarines)
Threaded devices
fiounded corners and edges
Internaf subassembly protection
Drilled and tapped boles
Weld2ng
Temperature and humidity (rcnlmeter SW be tested to + 20” ,F. )
Accelerated life
Depth charge
Smck, v2bration and 2ncfinaticm (see 3.9.5)
Prtmary power supply circuits
Rnver supply tcderames (mrmd power supply 115 volts, 60 cycles, singfe phase, a. c. ) (see 9.3.2)
Personnel protection
Shielding and radio frequency noise reduction
Gr.mnd potentfaf and grgmdhg

? ,,
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WIderihg
Electrical parts mounting
Internal subassembly connection
Terminal boards, co~ectors and terminals
Synchro connections and markings
Wiring
Dielectric strength and Insulatim resistance clearances
Airborne noise (see 3.3. 1)
Structure Imrne noise (see,3. 3. 1)
Drawings- general
Drawings - preliminary
Drawings - working
Scb=ematic diagrams’
Wiring diagram
Drawing list
Assembly drawings
Drawfngs - manufacturing
Bill of materials
Interchangeability and standardization
IWu@s (type I)
Reports
Workmanship and general examination

,..

3.3.1 Airborne and structureborne mise. - Equipment sbalf conform to grade C of MfL-E-22843.

3.3.2 Power supplies .- The equipment shafl be designed such that it can operate solely from normal
power supply (see 3. 3).

3.3.3 The performance of tbe equipment shall be independent of changes in resistivity Of titer a“d
shall, without adjustments, satisfactorily meet the accuracy requirements specified herein, when tested in
water bavi”g a resistivity of from 20 to 200 ohms per cubic centimeter ...

3.3.4 Underwater elements, or elements of the equipment subject to hydraulic pressure, sbdl be de-
signed to withstand 750 pounds per square inch (p.s. i. ) hydrostatic working pressure for 1 how without.
leakage, deformation, or operatioml faflure. Also, these elements shall withstand a test pressure of 1500
p.s. i. for 10 minutes, and the depth charge test specjfied in hffL-1-983.fnaddition,eachelmmmtshall
withstanda longtimeloadingof200p.s.i.for48hourscontinuouslywithoutleaking,deforming,orother-
wisebecoming inoperative.

3.3.5 Shock and vibration .- The equipment sbalf be class HI shockproof in accordance with MIL-I-983,
~d shall meet tbe vibration requirements for vital equipment witbout the use of shock or vibratkm numnts.
Vibration isolators may be used to motmt tbe electronic chassis in the ampUfier “nit.

3.3.6 Detail manufacturing drawings sbafl include all dimensions and tolerances and sbalf completely
identify stock items and include the source of supply. The center of gravity and accurate weight of equip-
ment shall be shown on the installation drawing. Alf drawings shall be suitable for microfilming.

3.4 Performance tolerances. -

3.4.1 TM system shall measure and indicate simultaneously the true water speed and true water
distance traveled and position the correspmding transmitting syncbros within the follow!ng tolerances,
when tested fn a calibration towing tank satisfactory to tbe bureau or agency concerned.

3.4.1.1Speed indication .- The speed indication accuracy sbafl be within 0.05 knot of true speed
from zero to full Scale. Oscillation of tbe O to 1 knot speed pointer due to ?-hunting, - of speed servo shall
not exceed plus or minus 0.005 knot.

I
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3.4.1.2 Speed indication response rate. - With fulf scafe signal applted to the ampfffier and tlwspeed
indicator initiafI y at o, fuff scale indication shaIf be obtained in 60 + 10 seconds when the speed servo ts
mmdng at normal rate, ad 5 + 1/2 minutes when runnfng at slow rate.

9.4.1.3 Dfstance indication .- The error of conversion from speed to dfstance from 0.5 knot to fuff
scale shafl not exceed 1 percent of the distance traveled.

3.4. 1.4 Distanceindication response rate. - The ,dfstanceindication’witbtnthetolerancesspecffiedfn
3.4.1.3shaflnotlagthespeedindicationbymore that10seconds.

3.5 Detailrequirements.-

3.5.1Rodmeters.- RodmeterssbaUbeofthetypesdesignated fn the folfowing form, as specified
(see 6.1~ —

IC

~ignatorforele&-

72

[
1

~*parator 6

1

ym.ica.onm.
magnetic type

Length of major
* of mdmeter

f3asic designator
for interior

cross-section tn
Cverfdf length inches

communication of rodmeter
equipment tn inches

Standard Ientis for rodmeters shalf be 72 and 100 inches. ‘rim contour of the r~eter .qbaff LMin strict
accordance with that shown on Drawing 3,315,217. Herringbone on the Senstig element sbaff be effmfnated.
The top portion shall consist of a detachable watertight terminaf box not over 5 fnches tn dfameter, which
wffl accommodate the two cable connectors for the cable from the mdmeter to the indicator-transmitter.
The cover of this bux shafl be of sufficient strength toact as a @sitive stop agafnst a bearfng mu’face

●
secured to the structure of the ship to prevent the rodmeter fmm betng forced out of tAe eeav’alve extension.
Thts box shafl be removable such that the mdmeter can be ejected outboard f@m the shfp, tf necessary.
The imx shalf be rotatable through 180 degrees bI either direction, and sbaff ha equipped with two 90-degree
twtnax connectors facing upward through which connections to the pickup plates and electmmaget shalf be
made. The matn body of the rodmeter shalf be constructed of nickel-copper alloy, class A, fn accordance
with QQ-N-286 and provide a working strength of at least 65,000 p.s .i. in the outer fibers. The
to 13 inches of the rodmeter which contafns the sensing element, shalf be fabricated from a tE;.;ic
embeddtng compound in accordance with hffL-I- 16923. The shelf of this plastic sectton shaff be reinforced
with a suitable glass fabric or glass rovings. The rodmeter shalf be designed so as to reduce to a mfn-
fmum, the tendency to foul from seaweed and martne growth, and the necessity for withdrawal for repairs
or cleanfng. The rcdmeter shall not bend or twist, when in maxfmum extended po.eition, when used at the
maximum speed and depth for whfch the equipment is designed. The embedded sensfng element sbalf con-.
sist of an electroma~et havfng an fmpaface such that 750 i 5 percent mtfliampres flow throu@ the colf
when energfzed at 50 volts at 60 c. p.s. Under these operating conditions the mifmeter speed signal sen-
sitivity, when measured at the pick-up buttons, shall be 925 i 5 pmcent microvolt per knot. Quadrature
or transformer voltage shalf not exceed 50 microvolt. The pick-up pfates in the sensing element of the
mdmeter shaff be constructed of materlaf identicaf to that& themainbcdyoftherodmeter,andshalfhe
aPPm~telY 3/8 inch in diameter. Throughout the speed range of Oto 40 knots, the mdmeter shall not
cavitate when operating tn water at a depth of 3 feet.

3.5.2 Indicator-transmitter .- The indicator-transmitter sbaU be of dripproof construction designed
for tntfkbead mountinc, and sbaff have overalf and mounting dimensions and cable connections abown on
Figure 1. The indica&-transmitter sbafl be desi@d m t-~t the fnternaf unfts can be removed from the
case or bfnged to permit maintenance without disturbing the ship’s wtrfng. Component subassemblies such
as ma~etic amplifiers sbafl be repairable and shall not be @ted. &lid state devices shall be protected
against transients of 3 mffliseconds duration and 7 ttmes their rated voltages. Adequate heat transfer pr-
evisions sbalf be made to permit full operation tn ambient temperatures up through 149” F. Speed sbalf @
indicated on a dkif fn accordance with figure 39 of Drawtng 9000 -S6504-73887, except that the dial dbuneter
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shafl be 6-3/4 inches. Distance slralf be indicated by means of a six-digit counter from 0000.00 to 9999.99
nauticaf mfles; the ffrst four numerals shafl be white on dulf black background; tie last two numerals
(tenth and hundredths) shall be bfack on duff white background. Digitsonthedistancecountershallbeat
least1/4inchId@. Theseindicationsshaflbevisiblethroughwindowsintbecoveroftheunit.Thein-
dfcator-transmittershaflbedesignatedtypeIT-Candshallcomprise

(a)

(b)

(c)

(d)

(e)
(f)

A potentiometer feedback type servo system which shall convert the mdmeter speed voltage
signal to vimaf indications of speed, and which shafl position one type .91TX6 to operate
syncbro repeaters at 40 knots per revolution, one @@ 18CX6 to transmit a speed signal of
100 knots per revolution, and three type 18CX4 synchros to “transmit speed signals of 10,
40, and 100 knots per revolution to control transformers III navi@ion and fire control
systems. The potentiometer shalf be a dry, long life, precision type. The speed servo shalf
incorporate a device to permit changing the output res~nse time from zero to fuU scafe in
1 mfnute + 10 seconde to zero to fulf scale tn 6 mtnutes + 30 seconds and vice versa. Also,
the speed servu shail incorporate a hand crank to permit hand positioning the speed servo to
any speed throughout the range O to 40 knots.

A mechanical integrator and a servo system which wifl convert the above speed indications to
visual Indications of distance traveled in nauticaf miles (0076.10 feet/mfle), and rotate a
type 31Tx6 synchm at the rate of 960 revolutions per nautical mile. The distance transmitting
Byncbra shalf not be driven directly from the. rolier and disc mecbaniam,

Devices that can be adjusted to correct for errors, botb constant and variable with speed,
which may be cawed by flow characteristics in the region of the mdmeter sensing element.
This shall consist of nine devices whfch wfll compensate ‘plus or minus 0.40 knot at 4., 6.,
12., 16., 20., 24., 26., 32., and .S6knot scale fmsitions independently and without in-
teraction with each other. fn addition, a device shalf be provided to compensate plus or
minus 1 knot for error indications at zero speed and. a scale factor adjustment which can
adjust the scale factor plus or minus 4 knots. Accuracy between dial calibration and cor-
rection entered shalf be i 1.0 percent.

A dummy signaf circuit which can supply speed signals in Ifeu of the mdmeter to check system
operation continuously fmm Oto 40 knots. Provision shall be made whereby thedummy
eignafcircuit can be remotely operated. The remote dummy log speed control untt shaff be
enclosed, and shalf contafn lamps to indicate when the unft is comected to control the spsed
indicated .

An ampfifier unit as specified in 3.5.3.
All synchro transmitters and control transformers sbaff be fn accordance with MIL-S-20706

and ftffIAiTD-710.

6
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Fig-we1-Mountingdimensions and cable connections

No unit Specification Pinconnections Key

Cablefrom3ndi- Syncbro leads S&D
dicator-trans- R1 R2 S1 S2 S3 servo RCU CoiI Plates I@sition
mitter to:

1 Rodmeter MIL-C-3655/2 12 x

2 Rodmeter MIL-C-3655/2 13 Y

MS2 102
3 l%wer 60 cycles R12S-3P AB Normal

MS2102
4 P3wer 400 cy R12S-3P AB w

Speed (400 CY)
10wrev. ABC

5 40K/rev. MS3102 DEF
100/rev. R16-lS GHI Normal

Speed (6o CY)
40K/rev. ABC

6 100tirev. MS3102 DEF
Distance RIS-lS GHI w

Remote MS3102 AM2
7 Control Unit R16S-lS DEF Normal

Notes :
1/- S& Ddenotes speed and distance servo; RCUdenotes remote controlu it.
~/- Mounting boleasball beacceisible witbout removbIg cover. r

I 7
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3.5.3 Amplifier. - The amplifier shalf be contained fn the fndicator-transmitter enclosure. This unit
shall comprise

(a) A circuit “which will diacrfmfnate and separate that jxmtfon of the signal voltage whfch is Pro-
portional to velocity from quadrahme and other stray voltages not associated with velocity.
Output speed indication shaIf be less than 0.1 knot when 335 microvolt quadmlure (with re-
spt @ speed) sipal is appffed at tie mdmeter tmttona.

(b) A sped ermi s@af voltage amplifier which shall be transistorized. Unpotted repirable plug-
in circuit card or mcddes shall be utflfzed in the design of the amplifier. Tbe power supply
section half be sufficientlyshfelded, electrically, from the remainder of the unit to insure
that extraneous voltages are not transmitted to the low level si~ circuits.

3:5.4 Seavalve assembly. - The seavalve assembly shall consist of a valve, a rmlmeter packing or
sealing gland, and a hull fitting or flange in accordance with Drawing S, 304,063. me mafn body of the
seavalves “shall be cast of aluminum bronze in accordance with class 4 (beat treated) of hffL-B- 16023 or
PublicationASrM B148, AUoY 9D. w~r of castfw S~ ~ ~ accord~ce with MfL-STD-276. me @P
cover piece for the rcdmeter packing gfand shaU have a 9-inch cup-welf designed to hold the rodmeter Ln
alignment for passing into the packfng gland, and to permit a small “akrm” stream of water to squirt up
tf a broken mdmeter “should be withdrawn beyond the packing gland when the valve gate is still open. The
hulfffttingorflangeSW besfmflartothehuff bearfng speciffed herein, havfng a “cutlass” type b6aring
to cushion the rodmeter at tbe bulf line. For submarine application, an additional fittfng, a bull bearing
(see 6. 1), shaff be furnished. l’hfs bearfng shall be of the “cutlass” bearfng type, and shall be generally
fn accordance with Drawfng 3,304,063. The seavalve, both opened and closed, shalf withstand for 1 hour
without leakage, deforrnatbm, or operational failure, an hydraulic pressure of 750 p.s. i. When both opened
and closed the valve shall withstand a test pressure of 1500 p.s. i. In addition, the valve shall withstand the
simulated depth charge test outltned in MIL-I-983. The sea valve shall be designated type W-C. Each
mlve fncluding the hull fittfng shall be radiographer in accordance with MIL-STD-271. The valve shaff
have a by-@ss feature to bleed pressure around the gate permitting unaided openfng at f!df test pressure.

3.5.5. Onboafi’repair parts .-
furnished as onboard repafr parts

Name—

Bearings

The followtng items, if incorporated fn the equipment, shall be

Quantity

For critical bearings only, one of each type and. . . . . .size, excepr where marmgs are repmcea m
sets. Under such circumstances, one set of
each type and size shall be supplied.

Seavalve packing for rodmeter One set.
Cable connectors One of each type and size.
Rodmeter ejector adapter TWO
Electroniccircuitplug-tn units One complete set.
Precision and speciaf resistors One of each type and size.

4. QUALfTY ASSURANCE PROVfSIONS

4.1 Unfeas otherwise specified ti the contract or purchase order, the supplier is responsible for the
performance of zdf Inspection requirements as spectfied herein. The Government reserves the right to per-
form any of the inspections set forth fn the specification where such fnsp.eqtions are deemed necessary to
assure supplies and services conform to prescribed requirements.

4.2 Quality control system .- The contractor shall provide and maintafn a quafity control system ac-
ceptable to the Oavernmentforsuppliescovered by’ this specificaticm.l%esystemof qualft y control shalf
be tn accordance with MIL-Q-9656.

4.3 Preprcduction inspection .- A preproductfon or first production unit of the equipment shalf be sub-
jected to the followtng prepmxiuction inspection. Teats shafl be performed tn the order listed.

s

(’

i

1i
,
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inspection

Generalexamination
Accuracy
Speed of response
SUPPIYline voltage and frequency variation
Radiofrequencynoiseinterference
Airbornenoise
Structureborne noise
Temperature and humidity
inclination
Accelerated life
Dielectric strength
insulation resistance
Enclosure
Vibration
Shock
Depth charge
Hydrostatic pressure

Requirement
paragraph

3.3
3.4
3.4 and 3.5.2(a)
3.3
3.3and3.3.l
3.3a”d3.3.l
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3and 3.3.5
3.3and 3.3.5
3.3
3.3.4 a”d 3.5.4

Test
paragraph

4.6.1
4.6.2.1
4.6.1
MIL-I-9S3
MIL-I-963
MfL-I-963
MIL-I-983
MIL-I-9S3
MfL-I-983
MIL-I-983 and 4.6.3
MIL-I-983
MIL:l-983
MIL-I-9S3
MIL-I-983
MIL-I-9S3
MIL-I-983
4.6.1

4.3.1 fnadditicm, four sample rodmeters shtilbe tested atawater chamelor twingbasinfactii@
satisfactory totiebureau ora@ncy concerned todetermine cotiormancewitb 3.5..1.

4.4 Quality conformance inspection.- The number of equipments specified in4.4.l.1, 4.4.1.2, ”’arul
4.4.1.3 shall be subjected to the following groupA and group Bexamimtion andte8ts and, when required,
thegroup C tests. Tests shallbeperforme dtig?nert ititheorderlisted.

SnspectiOn Requirement
paragraph

Group A

Accuracy 3.4
Speed of reqxmse 3.4and 3.5.2(a)
Generaf examination 3.3
Dielectric strength 3.3
Insulation resistance 3.3
Working hydrostatic pressure (750 p.sii. and 3.3.4

1500 p.s. i.)(vaives and r.odmeters only)
.Wuctureimrnenoise 3.3
Radiograph seavalves 3.5.4

Group B

Hydrostatic pressure (200 p.s. i. for4S hours)
(valves and rodmeters) 3.3.4

Group C

Radio frequency noise interference
Enclosure
Airborne noise
Tempera@.me and humidity
inclination
Accelerated lffe
Vibration
Shock

3.3
3.3
3.3and3.3.l
3.3
3:3
3.3
3.3
3.3

Test
paragraph

4.5.2.2
4.6.1
4.6.1
ML-I-983
MfL-I-9S3
4.6.1

h4fL-1-983
MfL-STD-271

4.6.)

ML-I-983
MIL-I-983
MfL-I-983
MJ.L-I-983
MfL-I-983
MIL-I-983 and 4.6.3
MIL-I-983
bffL-I-962

,9
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Inspection Requirement Test
paragraph paragraph

Group C (Cent’d)

Depth charge (vafves and rcdmeter onfy) 3.3 MIL-I-983
SIppIy line frequent y variation 3.3 MIL-I-983
Supply line voltage 3.3 MIL-I-983

4.4.1 8ampling for quality c0nf0rm8nce inspection .-

4.4.1.1 Group A examination on tests .- Each equipment shall be subjected to each group A ex-
amination and tests listed in 4.4 with acceptance based on 4.4.1.4.

4.4.1.2 Group B tests, - All equipments OSthe same design and manufactured at approximately the
same time shall be considered a lot. From each lot a SWple of equipments shall be eelected tn accordance
with table 1. Each of the equipments so 8elected Sbafl be subjected to afl of the group B tests specified i“
4.4. If any equipment fafls in any group B teat, all equipments in the lotshallbembjected to the tests and
corrected as necessary td pass the tests.

Table I - .%mpling for group B tests.

*“
4.4.1.3 8amplblgf0r group C tests .- Group C tests shall be performed when the basic design .of the

equipment or the materfal of a vital part has been changed or when specified (see 6. 1). One complete equip-
ment shalI be subjected to each of the group C testsspecifiedin4.4, with acceptance based on 4.4.1.5.

4.4.1.4 Acceptance .- grOUP A examination and tests. - The results of each examination and test shafl
be compared with specification requirements. Failure to conform to the specification retirements for any
test shafl be counted as a defect, and the equipment sbafl not be submitted for delivery.

4.4.1.5 Acceptance - group C tests .- The results of each test shall be compared with specification re-
quirements. In the event of fatlure to conform to this specification for any group C test, the contractor shall
correct the cause of faifure. fn all equipments produced on tbe contract or order.

4.5 The attention of the manufachmer is invited to the applicable paragraphs of MIL-I- 983 for informa-
tion concerning the tests.

4.6 Test procedures .-

4.6.1 General examination .- The general examination shall be conducted in accordance with MIL-l-
983. The operating test shaff consist oc

(a) Amplifier and tndicator-transmitter. - fXmmy sigmals from an appropriate power supply shall
be injected into the circuit in such a manner that these units can be checked for mrmal opera-
tion from O to full scale at 4-kmt intervals. The pwwer supply for the dummy signals shalf be
such that the signal from the power supply will appear identical to the amplifier aa that re-
ceived from the rcdmeter during normaf operation. The equipment shall be operated at each
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ofthesesw?ds foratleast10minutes. fluring this test the equipment shaU be checked for

conformance with 3.4. 1.2 and3.4.1.4,speed of response, and other specification require-
ments specified in 3.5.2. Accuracy of distance conversion shafl be checked by running at 5,
15, and 35 knots for 15 minutes each.

,, (b) Rodmeter. - Each rodmeter shall be operated at least 30 minutes as specified in 4.6.2.2.1.
Each rcdmeter shalf be static pressure tested to determine compliance with 3.3.4. The 200-
p.s. i., 48-hour pressure test sw be applied to preproduction a“d group B samples only.

(c) Seavafve. - Each seavafve shall be static pressure tested to determine compliance with 3.5.4.
The ZOO-P.s. i., 48-hour pressure test shall be applied to preproduction and group B samples
only.

4.6.2 Accuracy .-

4.6.2.1 Accuracy test (reproduction inspection) .- The accuracy test shaIl consist of checking tbe
equipment for conformance with 3.4 by means of calibration towing tests at a basin satisfactory to the bureau
or agency concerned.

4.6.2.2 Accuracy test (quality conformance inspection) .-

4.6.2.2.1 Rodmeter. - Each rodmeter shall be checked in a circulating water channel or in a water
tank furnished by the contractor at a speed between 5 Wd 10 knots to insm-e conformance with 3.5.1.

4.6.2 .2.2 -- Each entire system shall be checked for conformance with performance tolerances
specified in 3.4 by means of calibrated dwnmy speed signals.

4.6.3 Accelerated life .- The accelerated life test shafl be conducted in accordance w itb MIL-1-963 with
speeds of operation as follows:

Hours Speed

0- 100 1/4 fufl scale.
100-200 1/2 fuff scafe.
200-300 3/4 full scafe.
300-500 Varying from O to fufl scafe

and back to Oat the rate of
l/4knot.per second.

5. PREPARATION FOR DELF7ERY

5.1 Domestic shipment and early equipment installation and for storage of onboard repair parts .-

5.1.1 Undenvater log equipment.-

5.1. 1.1 Preservation and packaging. - Preservation and packaging shaff be sufficient to afford adequate
protection against corrosion, deterioration and physical damage during shipment from the supply source to
the using activity and until early installation and may conform to the suppliers commercial practice when
such meets these requirements,

5.1.1.2 Pam-- Packing sbafl be accomplished in a manner which wifl insure acceptance by common
carrier and will afford protection against physicaf and’ mecbanicaf damage during direct shipment from the
SUPPIYsOurce to the us~g Utivity for early fnstaIlatiOn. The shipping containers or metlmd of packing shaff
conform to the Unffrom Freight Cfassffication Rules and Re@ations or other carrier regulations as appli-
cable to the mode oftransportationand may conform to tbe supplier ,s commercial practice when euch meets
these requirements.

●

5.1.1.3 Marking. - Shipment marking b@mation shafl be provided on interior packages and exterior
ship fji”g containers in accordance with the contractor’s commercial practice. The information shall include
nomenclature, contract or order number, contractor’s name and de stinat ion.

5.1.2 Dnkmard repair parts .- Onboard repair parts shall be preserved and packaged level A; packed
level C and marked levels A and C, respectively, in accordance +?ith hffL-E - 17555.
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5.2 Domestic shipment and stora S? or overseas shipment .- The requirements and levels of preserva-
tion and packaging, ~ctingand mmktigfor shipment shtilhe spec#ied bytheprocurtig activity (see 6.l).

(5.2.1 ~efollwtig provides various levels forprotection durtigdomeetic shipment md storage or
overseas shipment which may be required when promrement ia made (see 6. 1).

(5.2.1.1 Preservation, packagin g, packing and marking.- Tbeequipment and accessories, repair
parts andtecbnicai publication shtibepreserved a"d~chged levels Aor C;pcked levels Aor Bas
specfiied (see 6.1) and marked inaccordance with MfL.E- 11555.)

6. NOTES

6.1 Ordering data.- Procurement documents should specffy tbefollowfng

(a) Title, number, anddate oftbis specification.
(b) Components ofsystem ifother thanasspecified (see 3.2.l).
(c) Quantity .ofonbmrd repair parts (see 3.3).
(d) lnve”tory co”trol pofntfor repair parts (see 3.3).
(e) Quantity ofmanuaIs required (see 3.3.7).
(f) Type ofrodmeter rquired(see 3.5.1).
(g) Wbether hulIbearing isrequired (see 3.5.4).
(h) Quantity of items required.
(i) Type andq.antity ofdrawingsre@red,
(i) ~etber group C tests are required (see 4.4. 1.3).
(k) Preservation and packaging, packing, and marking. requirements if other than specified in 5. i

(see 5.2).

.6.2 Preproduction.. invitations for bids should provide that the Government. reserves the right to
waive the requirement for preproduction samples as to those bidders offering a prcduct which has been
previously procured or tested by the Government, and that bidders offering such prwlucts, who wish to
rely on such production or test, must furnish evidence with the bid that prior C-3vernment approvai is
presently appropriate for the pending procurement.

Notice .- When Government drawings, specifications, or other data are used for any purpose other than
in connection with a definitely related Government procurement operation, tbe United States ~vernment
thereby incurs no responsibility y 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 bolder or any other person or corpora-
tion, or conveying any rights or permission to manufacture, use, or selJ any patented invention that may tn
anyway be related thereto.

Preparing activity:
Navy - Ships
(Project 6320 -N021Sb)
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