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10 Jaouary 1960
SUPERSEDING
MIL-T-160U4Y9B(SKEIPY)
25 July 1463

(Sce Section b))

MILITARY SPECIFICATION
TACHUMETERS: ELECTRICAL; SELF-GENERATING; MECHANICAL,
FIXED MOUNTING AND hHAND HELD; AND VIBRATING RERD

This specification is approved for usc by all Departments
and Agencics of the Department of Defensc.

1. SCuPE
1.1 Scope. This specificaticn covers single ronge

mechanical and e€lectric selt-generating tachometers of the typces
specified hereinafter for general use.

1.2 sificati . Ta~chomcters shall be of the
following typcs, as specified (see b.1.1):
Type ZC/APB - Chronomctric, portabic, single rznge
(0 to 10,000 rcvolutions per minute
(r/min))

Type 1C/BFE - Centrifugal, fixcd (flexiblc drivce)
singlc range
Type 1C/EPB - Centrifugal, portable, single range:
1C/BPB-1: 50 to SCO r/min
1Cs/BPB-2: «00 to »,000 r/min
1C/BPE 3: 1,000 to 10,000 r/win
1C/EPE-4: 5,000 to 50,000 r/min
Type 1C/CFB - Hesonant, tixed, single rangc:
1C/CFB-A: 400 to 1,200 r/min
1C/CFb-B: 900 to 1,500 r/min
1C/CFE-C: 1,200 to 1,800 r/min
1C/CFB-D: 1,425 to 2,175 r/min
1C/CFB-E: 1,625 to 2,375 r/min
1C/CFB-F: 2,115 to 2,8/5% r/min
1C/CFB-G: 2,250 to 3,750 r/min

beneficial comments (recommcndations, additions, deletions)

and any pertinent data which may be of usc in improving this
document should be addressed to: Commandcr, Naval Sca systems
Command, SEA 3112, Dcpartmecnt of the Navy, Washington, DC 20:02
by using the sclf-nddressed Standardization Document Improvcment
Proposal (DD Form 1426) appearing at the end of this documcnt
or by lctter.
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1C/CFB-H:
1C/CFB:1:
IC/CFB-J:
1C/CFB-K:
1C/CFB-L:
1C/CFB-M:
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2,050 tc 4,-%0 r/ain
3,250 to 4,750 r/min

L 280 to 5,750 r/min
5,250 to b,750 r/min
5,500 to 8,500 r/min
6,500 to 9,500 r/min
y,000 to 12,000 r/min
6,000 to 15,000 r/min
12,000 to 16,000 r/min
16,000 to 21,000 r/min
186,000 to 24,000 r/min

Resonant, portable, single range:

900 to 1,200 r/min

900 to 1,500 r/min
1,200 to 1,000 Fr/min
1,425 to 2,175 r/min
1,625 “o0 2,575 r/min
2,175 to 2,875 r/min
2,250 to -,750 r/min
2.850 to 4,<50 r/min
5,250 to 4,750 r/min
4,250 to 5,750 r/min
5,250 te t,{%0 r/min
5,500 to 4,500 r/min
L,500 to 9,500 r/min
9,000 to 12,000 r/min
9,000 to 15,0008 r/min
12,000 to 18,000 r/min
15,000 to 21,000 r/min
16,000 to 24,000 r/min
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IC/EPC-2A: 100 to 1,000 r/min
1C/EPC-1A: 200 to 2,000 r/min
1C/EPC-1B: 703 to 5,000 r/min
1C/7EPC-1C: 1,000 to 10,000 r/min

Type 1C/EPD - Electrical (magneto-veltmecter) portable,
single range (0 te 10,000 r/minj

Type 1C/PeC - Photo-clcctric, single rangce:
1C/PEC-1: 0 to 1,000 r/min
IC/PEC-2: 0 to ~,0C0 r/min
IC/PEC-=-: 0 to 10,00C r/min
1C/PeC-u4: 0 to 20,000 r/min
Tvne 1C/TDC - Tachameter Aigital mrantant ¢ 0 to 20 000
Tvype 1C/TDC Tachometer, digital contact: 0 to 20,000
r/min
2. APPLICABLE DOCUMENTS

2.1 lssyes of documcnts. The following documents, of the
issue in effcct on dnate of invitation for bids or request for
proposal, form a part of this spccification to the extent
spceifieg herein

aercin.

SPECIFICATIONS
EDERAL
FF-B-171 - Bearings, Ball, Annular; (General
Purpose).

PPP-C-1d42 - Cushioning Material, Plastic, Open
ffat1d { € nn Domleo e d o Ao 1 d om0 & omemo )
V€11 107 ra@CKERLINKE AppLITALIONS ).

MILITARY
MIL-P-116 - Preservation-Packaging, Methods of.
MI1L-B-117 - BPags, Slecves and Tubing - lnterior
Packaging.

Shock Tests, H.I. (High-Impact);
Shipboard Machinery, Equipment and
Systems, Rcquircments for.

Ml1L-1-983 - lnterior Communication Equipment,

Naval Shipboard; Basic Design
Requirements for.

MIL-5-901

MiL-R-6130 - Rubber, Cellular, Chemically Blown.

M1L-M-10304 - Meters, Elecctrical-lndicating, Panel
Type, Ruggedized, General
Specification for

MIL-M-16034 - Meters, Electrical-Indicating
(Switchboard and Portable Types).

MIL-E-17555 - Electronic and Electrical Equipment,
Accessories, and Repair Parts;
Packaging and Packing of.

MIL-I-45208 - lnspection System Requirements.

MiL-B-¢1705 - Barrier Materials, Flexible,

Electrostatic-Free, Heat Sealable.
MIL-P-81997 - Pouches, Cushioned, Flexible,
Electrostatic-Free, Reclosable,

Transparent
iransparcent.
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STANDARDS

MILITARY

M1L-8TL-120 - Marking for Shipment and Storage.

MIL-STD-401 - Electromagnetic Interference
Characteristics Requircments for
Equipment.

MiL-STD-462 - Electromagneotic Interference
Charascteristics, Measurement of.

MIL-STD-1=10 - Shipboard Bonding, Grounding, and
Other Technigues for
Electromagnetic Compatibility

and Safety.
MS9U 363 - Box, Fiberboard, with Cushioning for
Special Minimum Cube Storage and

Limited Hcuse AppxlCﬂLanb.

DRAW1NG
NAVAL SEA SYSTEMS COMMAND
NAVSHIPS Q000-S56505-736%7 - Standard Dial Markings

t
for 1IC Orders and
indicating Systems.

PUBLICATION

NAVAL SEA SYSTEMS COMMAND

OD 46463 -~ Requirements for the Electrostatic
Discharge Protection of Electronic
Components and Assemblies.l/

(Copies of specifications, standards, drawings, and
publications required by contractors in conneation with specific
acquisition functions should be obtained from the contracting
activity or as dirccted by the contracting officer.)

3. REQUIREMENTS

O Qualificatjon. The tachometers furnished under this

specification shall be products which are qualificd for listing
on the applicable qualified products list at the time set for

opening of b a s ,
opening of bids (sce 4.2 and 6.2).

3.2 pescription. A tachometer is an instrument capable

of generating, transmitting, and indicating information or signal
that can be converted into a function of rotational specd. For
the purpose of this spccification, the system =znd parts
comprising the system nrc spccifiecd undcr thr anpplicablce typces.
Y/copies may be obtaincd from Naval Occen Systems Center,

N d e AT Q o NS oo Fol¥ ) QP21cCc o

LOUC Ui, odn viego, vA YL ioc.
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5.% General fcatures. Tachomcters shall be in accordance
with the following peragraphs of MI1L-1-9b3, in addition to the
requirements specified herein. {whenever a regquirement of
MiL-l-49¢3y conflicts with 2 recuirement of this spccification, the
requirement of this specification shall govern.)

Uencral requircments

Definitions

Materials, gencral (see :.3.1)

Substitution of (equal or superior) materials or parts

Fungus-incrt materials

Flammable materials

Arc-resistant materials

Toxic materials

Wcod

Metals
Aluminum
Magncsium
Ferrous alloys

s mat

Nenferrou
wOonNic Ccu

Zine
Sprinps (material)
Cthcr mctals)

: orial
Mallriea

impregnating, embedding, and cncapsulating compounds

n = - 1..;-.--;;-_ { == 2 I 2 )
nts and lubrication (sec do%. >

Bolts. machinc screws, studs, and nuts
Parts - mechanical

Gaskets

bials and pointers

Dial sizes

bULKL!lg dgevices

Washers

ball bearings (sce 21.4.3%)

Parts, electrical - general (see 3.3.2)
Usc of nonstandard parts

Requirements for scmiconductor devices
Capacitors

Variablec resistors

Transf

Electrical tapes

Dial 1llumination lamps
Switches
‘lnridnarnn 13ieht
lndicat light
Fuses
Fuseholdecrs and fuse clips
Metallic rectifiers
Printed wiring

a R Vel
S and
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Enclosures - general

£nclesure accossibility

Enclosurec - dcgrce of (see 3.5.2, 4.5.4, <.8.5,
and {.5.7)

tnclosure - mounting

Minimum shecet metal thicknce
Cablec entrance

Lable entrance plates
Vrnt*lat)on

(4]
-
m

T = o 3

- A e
i )Il"lul ucTy i

§
Roundcd corners and edges
eQ

[ad

U)

Internal subassecmbly protection
Oriiled and tapped holes
Structural leClnu,

Temperature and humidityl/

Accelcrated life (secc -.4.%)
Salt sora y—
Shceh (see 4.¢), vibration {nonvital) and

4
1poljnationl/
Features - electrical

°erimary power supply circuits
Puwer Suppiy tolcrances
Safety (personncl hazard)
Solacring

Electrical part mounting

Terminal boards, clcctrical connectors,
Wiring

Color coding

Dial 4llumination

[l TP S XL s YAt d o

LitcCLur 1&.::; lAndSulacvaivn

tielcctric strength and insulation resistance

/
clcaranccsi’

Structurcborne noise (iypc ) for submarines
s
Supply linec veltage and frequency var;ationa’

nLorchangenbllxty and standardization
€
crkmanship

/531t spray and inclination test required for
control or accesscry package for types 1C/RFB,
1C/EFA, 1C/EFBE, 1C/EFC, 1C/EFD, and IC/TDC.
inclination test only applies to IC/TCD.

e

&'fpplies to types 1C/EFA, 1C/EFB, I1C/EFC, 1C/EFT,

1c/EPC, 1C/EPD, IC/PEC, and IC/TDC.

coovered moaterials, Un

[

e nth
€S o

4]

all oquipnent, materxal. and articles incorporeted
ts ceovered by this specification shall be new and shall

ruise speceified

in

-

(watertight enclosure)

signatior and marking (scrial numbers arc required)

be fabricatea using materials produced frcm recovered materials

to Lhe wmaximum extenti practicable without jecpardizing the
intenasd use. The term “recovered materials" means materials
wiicl, nave been coliccted or recovered from solid waste anc
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reprocessed to become a source of raw materials,

virgin raw materials. None of the above shall be interprcted
2llowed under

to mean tnat the use of used or rebuilt
mean tnat Ln¢ usege ©1 usel COr rgcdul it

nraoducts
grecucts

ia

as opposed to

this specification unless otherwise specifically specified.

5.35.2 Parts deratipng. Electrical and electronic

partis

3hall not be stressed greater than S0 percent of rzting at the
maximum operating ambient temperature specificd for the
rachometer. Stress calculstions shall be available for review

by the command or agency concernecd.

5.4 Design features.

=

3.

SCzat. aeans hall be incor re

the ar1v1ng part oOn
in the mechanism

.1 The tachomcters (excnpt for types IC/APER and 1C/TCD)
instantaneously and continuously indicate information or
”al that can be converted into a function of the specd of
ion in r/min of the rotating part to which it is connected.
The tachometers snall :ndicatc, without change or adjustment
regardiess of the direction of rotation of
tthe same scale Means shall be incorporated

atedl

so that compensation for errors to a minimum of 5 percent may
be made without re-marking the scale. The internal mechanism
shall be capable of ecasy removal for repair or adjustment.

3.4.2 Magnetizing. The materials employed in the

construction of the tachometcrs shall be of such
that no error, either temporary or permancnt in

______ PRy &b o
i

Crroers pLI IIIJ.LLQ‘.'U unut.l

L
_______ 1
Lested as speciried in 4,

3.4.3 Lubrication. Facilities for
provided that do nct reguire complote di
tachomcter mechanism Where sealed-
accordance with FF-B-171) are used,

required.

1
2

L34 dbLul"dCy r‘equxremenba 8
be introduced when the ta
Y,

=¥
o 0
=
n -
o b
m
"

S A

ubrication shall

nehnﬂh'lv
asesen

{4

Ll

{
for-1life type bearings
no lubrication features are

the

3.4.4 [io] windows. The dial and poznter assemblies

all types (except 1C/APB and 1C/TDC (see 3.5,
be protected by & window of high quality glass,

nmd AAloant oo PIPE SO B T Y -
¢ilu ULl cTcleuLo, wiicCn uoTs llUL Caud e pﬂIﬂLLdl Crrvr .

characteristics
excess of

the

€ o
107

is

be

(in

for

and 3.5.12)) shall
free of f1

aws

3.4.5 Agcelerated life. The tachometers shall be capable
of withstanding, without damage, the accelerated life test

specified in 4. 4.4,

3.4.6 Shock. Types IC/EFA, iC/EFB,

exclusive of associated indicators, and all parts of type IC/BFB,
shall conform to the shock requirements of type A

f Y P L T U s S U Y - a7 ¢ Oona
L 100 J4ipgnvwlilgnti equipment 01 MIL-S- A

grade

1C/EFC, I1C/EFD,
, class 1,
All other types
od 213 of

be capable of withstanding the shock test of meth

MIL-STD~-202. Separately mounted magnetos,

generators, or

supply units shall conform to thc high shock requirements

type i, class I, grade B for lightweight equipment of

7

MIL-

voltage
of
$-G01.
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4, Crprrving case Portable tachometers

all
furnished in a carrying cage. arranged to contain the
and all attendant accessories, and shall be fitted with a2 lock

or latch. The case shall contain # durable instruction cerd,
pcrmanently sccured therein, which shall include all neressary

instructions and information for proper operation.

5.4.8 Iransformers. Powcr supply transformers for
indicator lamps and instrument illuminationm shall conform to
the reguirements specified in MIL-1-98%.

<.4.9 Groupding and bonding. The provisions for grounding
anc¢ bonding shall be in accordance with MIL-3TD-1310.

s.4.10 Electromagnetic interferenceg (types 1C/EFA, 1C/EFD,

IC/EEC, LC/EEFD, 1C/EPC, 1C/EPD, 1C/PEC, znd 1C/IDC).

Electromagnctic interference shall conform to MIL-STD-461.

s.4.011 Batteries. Batteries shall not be supplied with
battery-operated equipment.

3.5 Snecial features for each tvpe,

5.4.1 1lype 1C/APB chronometric tachcmeters. Type IC/APB
tachometers shall contain in a single hand-held porteble metal
enclosure, the mechanism necessary to convert, by means of a
chronometric feature, continuous rotary motion into angular
displacement. The tachometers shall run free when the spindle
is applied to a rotating shaft until a starting lever or button
is actuated to start the timing element. The speed indication
shall be retained on thc dial after the spindle is disengaged
from the driveshaft, and until the pointers are recturned to zero
by operztiing a reset button or lever, which may be the same as

the starting lever or button The tachometer mechanism shall
be such that separate readings may be obtained at intervals of
10 seconds without damage to the mechanism and within the
accuracy requirements specified in 3.5.1.3.

3.5.%.1 Range. Tachometers shall be of the single range
type and shall be capable of indicating over the range of 0 to
10,000 r/min.

5.5.1.2 Digsls, sceles, ang pointers. Dilals, scsle
markings, numerals, and pointer cssemblies §nall be of such

design and color as to facilitate quick and ac
The scale shall be linear, and the minimum sca

"unit" r/min scale shall be not less than 5-1/4 inches =as
measured on the outer periphery of the scale unit markings.

For the indication of r/min, dials, scales, and pointers
(concentricity not requirad) shail be provided. One scale shall
be graduated in units of "1,000" from O tc the maximum tachomcter
range. The unit scale shall be graﬁuated in units of not greater
than 10 r/min from 0 to 1,000. ith distinctive markings feor

each 10, 50 and 100 r/win and with designating numerals for cach

<]
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100-r/min increment. when the spindlc is fitted with the rubtber-
tired whcel (sec 3.5.1.5), readings of linear velocity in feet
per minute (ft/min) shall be readilv obtained from the r/min
indicator by the application of a simple conversion factor which
shall be indicated on the dial.

3.5.1.3 Acgcuracy. The allowuable error of the type I1IC/APHE
tachometer shall be not greater than 1.0 percent of scale reading
over the range of 500 to 1,000 r/min, and not greater than 0.5
percent over thce¢ ranre of 1,000 r/min to maximum scale rcacding,
when in normal operating positionsg, vertical ard horizontal over
an ambient temperature range of 40°F to 149°F.

3.5.17.4 pDimensions 2pd weight. Dimensions and weight
shall not excced the following:

Diameter, exclusive of operating

buttons, levers and spindle . . . . 3 inches
Depth e e e e e e e e e e e e 1-1/2 1inches
veight, exclusive of accessories
and carryisg case . . . . . . . . . 1 pound
3.5.1.5 Accessories. Each type IC/APB tachometer shall

be provided with the following accessories:

One triangular steel tip (may be the drive spindle
itself)

One conical rubber tip, metal mounted

One rubber-lined metal cone tip

OCne rubber-tired wheel tip (suitable for taking
measurements of linear velocity)

One extension rod, spproximately 4 inches long

3.5.2 lvype 1C/BFB centrifugal tachometers. The 1C/RFR
tachometers shall contain in a splashproof metal enclosure the
mechanism necessary to convert, by means of a centrifugal
governor, continuous rotary motion into angular displacement.
The tachometer shall indicate continuous values of instantaneous
of shaft speed. The enclosure shall be for panel or bulkhead
mounting as specified (see 6.1.1).

3.5.2.1 Drive mechanism. Tachometers shall be driven by
a flexible driveshaft. The transmission distance of the flexibl
driveshaft shall not exceed 25 feet. Unless otherwise specified
(see 6.1.1), tachometers shall be considered to include the
necessary drive equlpment such as flexible driveshaft take off

gear.

e

3.5.2.2 Flexible shaft asscmbly. The flexible criveshaft
assembly shall consist of a flexivle outer casing and a flexinle
inner core (driveshaft). The outer casing shall be equipped
with ferruies and nuts for zttaching the assemdbly tco bcth the
sensin

\ + A thn
ument and the spesd-sen t.

o uni
ng uti

9



Downloaded from http://www.everyspec.com

MIL-T-16049C

>.9.2.3 BRange. The type IC/BFb tachometer shall have a
single range as specified (see 6.1.1).

- oo PN I
[

5.5.2.4 'Qj,g"l, -S‘i_i‘llﬁ g[g colnter. The full scalc sh
be linear and shall be 3 inches minimum for a nominal 8-1

scale, or 12 inches minimum for a nominal 12-inch scale as

£

2

11
id
ch

3

measured on the periphery of scale markings. A stop shall be
provided to prevent the indicating pointer from going past fulli
acale reading. The dial shall be of metal with a dull white

finish and with scale markings, numerals, and pointer painted
with a dull black paint.
- 5 2 5 AAnniyma s Tl.. all ~
o . . DS W S8y - o
shall be not greater than 2 percent of full scale readi
any ambient temperature over the range of 40OF to 149OF ror any
position of operation within 60 degrecs of the vertical position

- ey A s mem b b mas om R, ~ T P S N Py
aliyu L EIRISE) uaraven LIIIUUBU 1LS Owil U!LVL‘ wmeliianlomnm.,.
~.5%.2.6 liamping. With the tachometer driveshaft
accelerating at one-half of the full scale range, the indicating
pointer shall steady within the accuracy limits specified in
$.5.2.5, within 2 scconds after the driveshaft assumes a constant
speed, and at any ambient temperature of U4OOF to 149°F.
3.5.2.7 Dimensions 2pnd weight. Type IC/BFB tachometers
ahz211l not exceed the dimensiong 2nd weight shown in table 1
TABLE 1. Dimensions and weight (type IC/BFB).
Diameter
Nominal scale Depth Wweightl/
length max max
min Rooal Radv
min Bezel Body
max max
lnches Inches Inches Inches | Pounds
o] I 2 1“2 n 190/2 2 172
Q - 3-1/7¢c - 4 £~ Vvi ¢
12 6 5-1/2 U-1/2 6

1l/Exclusive of carrying case.

4.5, « Tuvune IC/EPRB pentrifuecal
] Rl b B M Nededbdebe B e odb i e ®

iC/BPB tachomcters shsll contain in a hand-held portable metal

enclosure, the mechanism necessary to convert, by means of a

centrifugal governor, continuous rotary motion into angular

‘he tvne
the type

displacement. The tachometcr shall continuously ingdicste
instantancous values of speed during the period the spindle is
cengaged with the driveshaft. Provisien shall be made for
rctention of thec pointer indication, at the operator's option, or
for the retention of a secondary hand which shall be equivalent
to pointer indication upon disengaging the spindle from the

driveshaft.

—
o
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4.5.3.1 Type 1C/kFE tachomecters shall conform to one of
the following single ranges:

c/sabR + o~

Type 1C/BPE-L1: 50 to 500 r/min
Type 1C/BPE-2: <00 to 5,000 r/min
Type 1C/BPB-3: 1,000 to 10,000 r/min

type 1C/BPb- 4: 5,000 to 50,000 r/min

4.9.:.2 Dials, scales, and pointers. The dial and pointer
assembly shall consist of 2 single dial and a2 single pointer.
Dials shall be whitc with black markinge for r/min. Pointers
shall be black. Scalic markings, divisions, and numerals shall
he such as to facilitate guick and accurate readings. The scale

shall be substantially linear and the diameter of the scalc,
measured to the outcr pcriphery of the unit markings, shall be
not less than 2-3/4 inches. When the spindle is fitted with the
proper accessory (sec 3.5.3.6) readings of linear velocity in
ft/min shall be resdily obtained from the r/min indications by
the application c¢f a simple conversion factor which shall be
indicated on the dial.

3.95.3.% Accuracyvy. The allowable error of the tachowmeters
shall be not greater than 1 percent of the full scale reading
at any ambient temperature betwecen 40°F and 149°F when in a

normal (horizontal or vertical) operating position.

2.5.3.4 pamping. The tachometer pointer shall be steady
within the accuracy limits specified in 3.5.3.3 within = seconds
after the spindle, starting from reset, is engaged with a
driveshatt rotating azt a constant specd approximately equal to
the fuil scale reading of the tachometer, and at &ny temperaturc
from 40°9F to 44yOF.

$.5.3%3.5 pDimepnsjons ang weight. Dimensions and weight
[o]

t exceed the following:

_________ g

Length (exclusive of operating

spindie; . . . . . . . . . . . . 0 .. 5 inches
width . . . . . . . . L .. ... e .. i-1/¢ inches
Depth . . . . . . 2-1/2 inchcs

Weight (exclusive of carrying case and
accessories) . . . . . . . .+ . . .

-
t

~
N

o
[«]
c
o
C
v

5.5.3.6 Accessorijcs. Each type IC/BPB tachometer shall
be provided with the following accessories:

Une triangular stcel tip (which may be the drive
spindlec itself)

Onc conical rubbcr tip, mctal mountca

One rubber-lined metal cone tip

One rubber-tired wheel tip (suitable for taking
maaceurament e cf linmear velonoeitvu)

measurements 1aN€ar veloCliIly.,

Ure extension rod, approximately 4 inches long
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5.5.4 Types 1C/CFE and 1C/CPE rcsonspt tachemeters. Tre
tzchomecters shall be of the vibrating rced resonant type and

shall irndicatc¢ continuously instantancous values of r/min

ind:cations

instanta.y
ine

adJusting
tacnometcr enclcsure shall be of

to conform to cnanges of sgpcad.

commercizl brass or cast

aluminum zlloy, &and shall be of splashproof construction. The
cxtcrior surfacc shall bec of a durablc grcy or black finish.

The amplitude cof motion of a reed tip when vibrating in resonance
shall be nct less than 1/4 inch, and not morc than inch its
total cxcursion. Means shzll be incorporated in the mecharnisam

to prevent

damage to the recd

assembly resulting from violent

vibration of the instrument. Type 1C/CPE tachometer shall be
2 pertable type for hand usc. Type 1C/CFB tachometer shall be

of the fixcd or permancnt

mounting cs specified (sce 6.1.1).

mounting type for panel or bracket

R.5.4.01 Range. The types 1C/CFB and 1C/CPB tachometers
shall conform to the applicablc ranges ond normal rced intervals
shown in table 11.

TABLE 11. Ranges and nermal rced intervals for types

i1C/CFR end 1C/CPE.
o — — |

Nominal Normal

Ty pe Ty pe operating Scalc range intcrval

IC/CFB 1C/CPB speed (r/min) between

{(r/min) reeds

(r/min)
1C/CFB-¢ 1C/CPBR-A 1,000 900 - 1,200 10
IC/CFE-] 1C-CpPB-B 1,200 900 - 1,500 20
1C/CFB-C 1c/cpe-C 1,500 1,200 - 1,800 20
IC/CFB-D 1C/CPB-D 1,800 1,425 - 2,115 25
1C/CFB-E IC/CPB-E 2,000 1,625 - 2,375 25
I1C/CFb-F IC/CPB-F 2,500 2,175 - 2,875 25
1C/CrFB-G 1C/CPB-G 3,000 2.250 - 3,750 50
IC/CFE-H IC/CPB-H 1,600 2,850 - U4,350 50
IC/CKB-1 1C/CPB-1 4,000 3,250 - 4,750 50
IC/CFB-J 1C/sCPB-J 5,000 4,250 - 5,750 50
IC/CFB-K 1C/CPB-K 6,000 5,250 - 6,750 50
IC/CFE-L 1C/CPB-L 7,000 5,500 - 8,500 100
IC/CFB-M 1C/CPB-M 8,000 5,500 - 9,500 100
IC/CFB-N 1C/CPB-N 10,000 9,000 - 12,000 100
I1C/CFB-0 IC/CPBE-0 12,000 9,000 - 15,000 200
IC/CFB-P 1C/CFB-P 15,000 12,000 - 16,000 200
1C/CFB-Q 1C/CPB-Q 18,000 16,000 - 21,000 200
1C/CFB-X IC/CFB-R 20,000 15,000 - 24,000 c00

(VR TIF

1 wmau

wowau
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.5.4.2 Accuracy.

tat

1.5.4.2.1 Recd freguency. The peak resonant frequency
for each reed shall not vary in excess of the following:

Plus or minus 0.5 percent from the frequency indicated
on the scale at an ambient temperature of 75°F, and
for the applicable position of operation specified

Awmad

hercinafter.
Plus or minus 1.0 percent from the frequency indicated
on the scale for any ambicnt tempcrature over the
range of U4OOF to 149°F, for the applicable position

P T S B P - - - e
of operation as speuxfi\.d hereinafter:

(a) Type 1C/CFEB - Within 60 degrees of the normal
operating position

rron =

AY "t es = o~ = s - - & m
) Typec 1C/CPB - Any positiom of operation

w

!
{D

3.5.4.2.2 PReed freguenpcy jinterval. At an ambient

temperature of 75°F, the actuzsl interval between adjacent reeds

shall not exceed the normal interval betwcen reeds (see 3.5.4.1),
plus 0.5 percent of the scale indicated value of either reed. As

the speed is varied, reeds shall vibrate in proper sequence over
an ambient temperature range of 40°F to 149°F.

2 £ n 2 Nimamad cone amd sad skt - an

3.5.4.3 Dimepsions and wecilght. Dimensio
shall not exceed the following:

ns and weight

Ivpe 1C/CFB Iype IC/CRE

Length . . . . . . . . . . 9 inches Y inches
width . . . . . . . . .. 6 inches 3 inches
Depth e e e e e e e e e 5 inches S inches
Weight (excluding carrying

CASE) + v w e e e e 5 pounds 3 pounds

3.5.5 TIType 1C/EFA. The type IC/EFA shall be an

a.c. voltage responsive tachometer 2and shall consist of a
permanent magnet type a.c. generator, a rectifier-control or
accessory component and an indicator of the d.c. permanent-

magnet, moving coil type with current sensitivity and resistance,
to provide continuous instantaneous indications of shaft speed.
This system shall be for fixed mounted type of inmstallations
where speeds from 500 to 5,000 r/min are encountered. The
indicator shall be for panel or bulkhead mounting (see 6.1.1).
The generator and indicator shall be of watertight construction.

3.5.5.1‘ Generator. The genrr’:fnr ah

a
type and shall be of commercial design. The type of drive
mechanism for driving the generator shall be as specified (see
1), The generator shall consist of 2 spin-tested permanent-
magnet rotor and a stator incorpcrating a pickup coil or coils
which can be mounted to or incorporated in thc stationary frame
of the tachometer generator. The number of poles of the rotor

11 be an a.c. vn]tagg

1R
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4nd stator and the size of thec rotcr may be varied to suilt the
3pecific speed requirements. The method of mountiing or adapting
“he stator may be varied to suit the machincry details.
bearingless gsenerators may be used.

53.5.9.2 lndicator. The i1indicator shall be a d.c.
prrmanent-magnet, moving coil type with a current sensitivity
ind resistance. The scale of this instrument shall be
v3sentially linear, &nd shall be 8 inches minimum for a nominal
“-.nch scalc length or 12 inches minimum for 2 nominal 12-inch
sca.e length as measured on the periphery of scale markings.
The scale range shall bc made to suit the application allowing
neasurement cf speeds approximately 10 percent above the maximum
nf service. Dial and pointers assembly shall be of commercial
Jesign. The dial markings shall be in accordance with Drawing
2000-56505-75687 with pointer extending to inner edge of
vraduvations. The indicator shall have sclf-contained red

llumination. The indicator meter movement shall be a &4-1/2-inch
long scale) 250-degree or more high shock switchboard type in
accordance with MIL-M-16034 or 2-1/2 to 4-1/2 inches diameter
.1 accordance with MIL-M-10304. The rectifier-control or
. ccessory component shall be mounted in the indicator enclosure
.nd shall be of the full wavc bridge type. The bridge shall
b¢ completed by resistors Lo decrease temperature effects and
shall provide protection to rectifiers in the event of opcn
¢ircuit of tne load.

2.5.5.3 Accuracy. The accuracy of the tachometer shall
he not less than 2-1/2 percent of full scale reading at any
ambient temperature between U40°F and 149°F at any part of the
scale when driven through its cwn c¢rive mechanism under
conditicons specified in 4.4,

<.b.5.4 Damping. The accuracy requirements of 3.5.5.3
shall be met within 2 seconds after the driveshaft operating
the tachometer assumes a constant rate of speed, approximately
cqual to the full scale reading of the tachometer and a. cnv
Lempcrature between 409F and 149°F.

3.5.5.5 Dimensions and weight.

©.5.5.5.1 Gecncrator. LDimensions and weight of the
fenerater shall be as shewn in table 111.

TARLE 11I. Dipepsions anpd weight (geperators).
Dismeter Depth Weight

max max max
inches lnches Cunces

Roter 1-1/4 ) y

L Stator 3 1-17/2 5

14

Ry A

-
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5.5.5.5.2 lngicuator. bimensions znd weight of the
indicator shall be as shown in table 1V.

TABLE IV. Dimersions angd weight (inclcotors’.

———

Hominal scale

length Height width Depth weight
minimum max max max max
-—I;;;;;__.——- lnches- 1;;;;3 lnc;j: Poungg——--
3 5-1/2 5-1/2 6 b
1¢ 9 9 T 14
4.5.6 Jype 1C/EFB. Thec type 1C/EFE tachometer shall

employ the magneto generator-voltmeter principle and shall
indicate continuously instantancous valucs of speed instantly
adjusting indications to conform to changes of shaft speed.

The tachometer shall be of the fixed-mounted type, consisting

of a magneto transmitter with a drive mechanism and a voltmeter
indicator. The magneto generator shall be of commercial design.
The type of drive mechanism for driving the magneto transmitter
shall be as spccified (see H6.1.1). The voltmeter indicater shnall
be for panel or bulkhead mounting as specificd (see 6.1.1).

The transmitter and indicator shall be of watertight

PR SO S
LCUNSLI UL uLvivun .

3.5.6.1 lpndicator. The indicator shall be a d.c.
permanent-magnet, moving-coil type with suitable current
sensitivity and resistance. Thc scsle shall be essentially
linear, and shall be t inches minimum for a nominal d-inch scale
length, or 12 inches minimum for 2 nominal 12-inch scalc length
as measured on the periphery of scale markings. The scale range
shall be mwade to suit the application allowing measurement of
speeds approximately 10 percent above the maximum of the service.
The dial and pointer assembly shall be of commercial design.

The dial markings shall be in accordance with Drawing
9000-S6505-73667 with pointer extending to the inner edge of
graduation. When specified (see 0.1.7) the indicator shall have
self-contained red illumination. The indicator voltmeter
movement shall be a2 4-1/2 inch (long scale) 250-degrec or more,
high shock switchboard type element in accordance with
MIL-M-16034 or 2-1/2 to 4-1/2 inches in diameter conforming to
MIL-M-10304, Scale lengths shall be as specified in 3.5.6.4.
Magneto generator maximum armaturc speed shall be in the range

0 to 4,000 r/min, but gcar reductions may bec used to operate

Cormm himhan ahmafe armnande +oa smmmim i+ Abthaw analan manmsoa Th a~
¢ FO0 AiFGS87 Snaiv SpeedsS Lo peralil iner S5Call rranges. in <

indicators shall be for pancl or bulkhead mounting as specified
(see 6.1.1).
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~.5.6.2 fgeuracy. The zccuracy of the t=achomcter chell
be not lrss thnn 2 percent of full scz2le rcadineg at any pert
of Lthe scale, at any ambicnt temprr=ture over the range of
43Pt to 149Y9F and for cny position cf opcration within L0 deafrces
of the vertical operating positiaon.

~.5.t.~ Dampine. The acrurzcy regquirements spccificd
in 3.%.0.2 shall be mct within 2 seconds after the driveshaft
opcrating the tochecmeter rcaches constant rate of speed, und at
ony ambient temperature cver the range of LOOF to 1UGOF.

«.5.b6.4 Dimensicons 2pnpd weight. Indicators
le

hall not
cxcced the dimonsinns and weight shown 1n tab .

S
v

TABLE V. Dimensions and weight.

licight, inches Width, inches pepth, inches Wright, pounds
Saale max max max max
length,
min
inches | 1llumi- [Nonillu- jillumi-|Nonillu- {l1liumi-{Nonillu- |11lumi-|Nonillu-
nated minated | nated | minated| nated | minerted| nated | minated

0 1 5-1/¢ | 1 5.-1/¢ i-1/2 6 1 8
12 9.3/4 0 9-“/4 Y 4] f 10 14

~.5%.7 1ypec .C/EFC. The typc JC/EFC shall be a» frequency
rcsponsive tachomcter and shall consist of a permanent mrgnet
type 2.c. generator, control bex te precduce d.c. output
propertiornal tec gencrator frequency plus an indicator cf the
d.c. permanent-magnet, movineg-coil type with current sensitivity

and rcsistance, to provide continuous instantancous indicnations

of shoeft speed. This tachometer shall be for fixed mounted type
of installations where direct drive range from 500 to 100,000
r/min are encountered. The indicator shall be designed for panel

or bulkhead mounting (sec t.1.1). Unless otherwise spccified
(sce 6.1.1), the generator, control box, and indicator chall
be of dripproof construction.

050700 Gcperator. ihe @enarntor shall consist of a
spin-tested pcrmanent-magnet rotor for mounting on integrnl shaft
¢nd which is zround to centers, plus a stator incorporating
pickup coil or coils which can be mounted to or incorporated

in the stationary frame of the machinery. The numbecr of poles
of the rotor and stator, anc the sizc of the rotor may be variced
to suit the specific specd requirements. The method of mounting

or adazpting the stator may be varied to suit thec machinery
details.
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1.5.7.2 GControl box. The control box shall be bulkhead
mounted and =2hall include a saturable corc transformer,
adjustable resistance, and full wave bridge type rectifier.
I'he rectifier bridge cshall be completec by resistors to decrcase
temperature effects and provide prctection to rectifiers in the

event of open circuit cf the load.

$.5.7.% 1ndic¢ator. The indicator shall be a d.c.

permanent-magnet, moving-coil type with current sensitivity and

resistance. The scale shall be essenta2illy linear, and shall
be 12 inches minimum in length as measured on the periphery of
scale markings. The scale range shall be made to suit the

application allowing measurcment of speeds approximately 10
percent above the maximum of thec scrvice. Dial and pointer
assembly shall be of commercial desisn. The dial markings shall
be in accordance with Drawing 9000-5S¢505-756t7 with pointer
extending to inner edge of grzduastions. The indicator shall
have Sself-contained red illumination. The indicsator voltmeter
movement shall be a U-1/2-inch (long scale) 250-degree or more,
high shock switchboard type clement in accordance with
MIL-M-10304. Thec indicators shell be for panel or bulkhead
mounting as sprecified (see 6.1.1).

3.5.(.4 Accuracy. The accuracy of the tachometer shall
be not less than 2 percent of full scale reading at any part
of the scale when driven through its own drive mechanism at any
ambient temperature between UY40PF and 149°F and shall conform
to the magnetizing requirement of 3.4.2 and the z2ccelerated life

requirement of s.4.5,

3.5.7.5 Damping. The accuracy requirements of 3.5.7.4
shall be met within 2 seconds after the driveshaft operating
the tachometer reaches a constant rate of speed and 2t any
temperature between U0OF and 149°F,
3.5.1.6 PDimepsjions and weight. Components shall not
excecd the dimensions and weight shown in tablec V1.
ThBLE VI. Dimepsions and weight of tvype IC/EFC.
7
Diameter or
height wiath Depth Weight
max max max max
Inches Inches Inches
Generator, rotor 1-1/4 (diameter) --- 1 4 ounces
Generator, stator | 3 (diamecter) .- i-1/2 5 pounds
Control box 7 (height) 4 5 10 pounds
Indicator 9 (height) 9 7 14 pounds
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3.5.0 '11[2;“ ;_Q/;;EQ.

5.59.8.1 i¥pe lU/e¥P-4. Type 1C/7eFU-A shall consist of
three c¢lemcents: a magrncotic reiluciance packun, a4 transduccr to
cenvert pulse reoccived from 2 magnctic roluctance pickup tc
a properticon=l dg.~. cutnut, ~nd an irdicatine d.c. instrument
“c show sfeed of rotation. o or tve adcditionsi individual
infiecators shrll be furnisncd when cpecificd (s:¢ 7.5, 8.6 ond
65.1.1). The pickup chall consint of o magnetizecd central corc,
around which is wound & coil of wire. The projeciing end shall

be pisced quitc clesc to the rotatine shaft to be senscd. At
the pickup point, the sheft will focilitatec shallow holes spaced
equal distaznces apart. When operatineg, the rcluctance of the
magnetic path formed by the shaft and pickup and varicd as a2
héie in the snaft sh-11 bc.movcd under the pickup, and a voltage
pulse sha2ll be induccd in t
puls¢ shall be genernted as thec solid part of the shaft again
rasses under the pickup hecad. Thesc pulses shall be amplified,
rquajxirc, and demodulzted in the ccecsscry unit, producing

he 2eil of wire tnothor reverse

a
direct current which is proportionsl teo the freguency of these
pulses and hence proportional *c the spced of the =haft. )

measure of the dircect current shall be 5 measurc of the speed
of the shaft.

.5.¢.2 lype JIC/EFD-B. Type IC/EFD-B =hnll be similar
to the type 1C/EFD-A but shall consisl of two elcments: a
magnetic reluctance pick-up and a single unit housing both the
transducer and indicator. One or two additional individual
indicators shall be furnished when specified (see 3.%.5.6 and
1.1).

all be 0 tc 10,000 r/pms
S 2.0 ] a2Ngo. HARS AR SR G & SR VAR & [IRSETR TR S VA ]

The tachometer (innluding =1l aAansocijated 2omponents)
calibrated to rcceive a specific number cf pulses per
corresponding to full s=scale deflection of the indicator.

“.5.8.4 Hangc. The rense =h
s

3.5.8.4 Magnetic pick-up. The magnetic
have a2 magnetized corc and surrounding coil,
of being bulkhead mounted frem 0.310 to 0.0%0 inch
the rotating shaft, and shall g p S €
proportional to the shaft speed (sce 6.1.1). The n
be selected from recadily available commercxal stock, the
characteristics of which shal) bﬂsu sult the intended equipment
operational environment (see 6.1.1), and of such design that
cperation will not be 1nf‘]npnnpr1 by stray mugnetic fields,

3.£.¢.5 Iransducer. The transducer shall convert the
voltarce puls s from the mapnetic pieck-up into a d.c. output

proportional to tne pulsc frequency. The transducer shall be
packagea 25 a selil-contoined unit consistine of transducer &snd
indicator for the type 1C/EVL-PF or saparate or buikhecad mourting

for the type 1C/EFL-4A.
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5.5.¢.6 lpgicater. .he ind:cstor shall be class H.1.
shock direct current gpermarncnt-wmapnet moving ceocil type in

accordance with MIL-#M- J-04 - nd N1L-M- 16034, The meter shall
nave 2 z&Jd-deorre errie nro chotl ne oo W-1/2 ineh sizc. The
indicator shaell be phecesred as - self-contained unit consisting

of the transducer snd indiacntor for type 1C/EFL-E or scparate
for flangc or panel mounting as spscified (see 0.1.1) for type
1C/EFD-A, One or twe az2dc:iticnal indicators for fl?nz
3

i 1ngicalors f ¢ or panel
mounting shall be furnished when specitfied (see b. ).
RPN S Agguracy. The a22curcecy of the tachomeier system

sh#il Le not less than 1-1/4 percent of full scale reading at
ary pcint on the scale at any ambiont temperzture between
40°F znd 14Y°F .

3.5.¢.8 DPamping. The accuracy reguirements of 3.5.58.7
shall be met within 2.5 seconds after the driveshaft operating
the tachometer reacres 2 constant rate of specd
3.5.8.9 Dimensions znd wgight. Components shall not
exceed the dimensions and weight snown in table V11,
TAELE Vi.i. Dimensions and weight of tvpec EFD.
Components Height Width Depth Weight
max max max max
Inches Inches lnches
Magnetic pickup 5/4 -——— 1-1/4 1 ounce
IC/EFD-A:
Transducer c- 574 T-i/z iy 3 pounds
lndicator 4-1/2 B «-1/106 1-1/¢ pounds
1C/EFD-B:
Self-contained
transducer
and indicator | M-1/2 b-v/2 5-1/2 4 pounds
3.5.% Jype IC/EPC tochomeier. Tne type IC/EPC tachometer
shall be of the hand-held portable tvpe, employing the clectrical
reactance principle, to continuously indicate instantaneous
values ¢of r/min instantly azdjusting indications to conform to
changes of speed. The tachometer shall consist of two
components, the head componcent, which shall be placed in contact
with the moving objcct, and the indicating component. The two

components shall be connected by a flexible electrical cable.
The head component shall consist of a rotating shaft which
operates 2 set of centacts thrcurh & positive cam mechanism.
aner s =ist of a reactance circuit,
flasklight orl‘ battery power supply. The

nte shaell con

19
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ingdicating component shall also contain = knob for sclecting
spcéu ronees and a knob for checkine tne battery and compenscting
for reduced bettery veltape.,

RIS I, Rapec~, r/oip. Thy dypr JU/EPC tachomoters shel.
indicate cver the nermal cpeecd ranmcs shewn in table VIIT. Whon
fitted with the applicable ad2pter, (sce .5.u.6) thc tachometer
shall indicatec over the low or high spcrd range shcown in

- [ T 4
Ltabdl & Vvidd.

TAELE V3I1l. Speed rgores (type IC/EPC).

—_——— —r- _———— -
Type Norm=1l speed kith lew spced with hiegh zneed
adapter adepter
B r/min—-—‘ -_;7;jn r/;;;-
L1C/7EPC=- A 20 - 200 2 - 20 200 - 2,000
1C/sEPC-3b 50 - 500 5 - 59 500 - £,030
1C/EPC-2A 100 - 1,000 10 - 100 1,000 - 10,000
IC/ERPC-TA 200 - 2,000 20 - 2006 ¢,000 - 20,000
IC/EFC-1B 500 - 5,000 50 - &097 5,0C0 - 50,000
iC/EPC-1C 1,000 - 10,C00 100 - 1,000 10,000 - 100,000

3.5.9.2 Range,., linezr velocitv. The tazchometers. wvhen
fitted with the applicable adapter (see 3.5.9.6) shall provide
readings of linear velocity in ft/min indications by the
application of a simple conversion from r/min factor whieh shall
be indicated on the instruction card and on the speed changing
adapter.

s.h. 8.0 pgcyracy. The error of the tacnometer shall be
not areater than 1 percent of fuvll srczle readineg for any ambient

temperature over the range 40OF to 14YyCF,

3.5.9.4 Damping.- The accuracy requirements specified
in 2.5.G.5 shall be met within 2 svcconds after the driveshaft
operating the tachomctcr rcachcs ¢ constant rate of speed, =2nd
at any ambient temperature over the range of UOOF to 149CF,

P 1< 3 [ NimanmneaelnAnna oA Lre i ah> Th *unn I/
3.5.9.% Dimengions and wegight., The type 1C/EPC
tachometers shall not exceed the following dimensions and weight:
Length . . . . . . « . . « . < 9 inches
L A b L <~ /h S Al
wiluuvi . . . . . . - . . . . . . bl B A J PURYRCRIR & |
Depth . . . . . . . . . . . . . 2-5/8 1inches
weight (excludine accessories
and cerrving case) Ce e e * pounds
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1.5.9.6 Accessories. Each tachometer shall be provided
with the following accessories:

Two - External cone tips for shaft centers

Une - Internal cone tip for live centers and small shafts

One - 1 foot circumfercnce rubber-tired roller

One - 0.1 foot circumference rubber-tired roller

Cne - txtension rod for reaching inaccessible rotating

member.
Adapters - Cne each fcr low and high speed (r/min) znd one

ecach for measuring linear velocity in ft/min
in the following ranges (as zpplicable):

Low speed High spced
Iype —r/min —_r/oin
1C/EPC- 3A 2 to 20 200 to 2,000
1C/EPC-3B 5 to 5¢C 500 to 5,000
1C/EPC-2a 1¢C to 100 1,000 to 10,000
IC/EPC-14A 20 to 200 2,000 to 20,000
IC/EPC-1B 50 to 500 5,000 to 50,000
1C/EPC-1C 100 to 1,000 10,000 to 100,000

3.5.70 1Iype IC/EPD tachometer. The type IC/EPD
tachometer shall be of the hand-held portable type, employing

the magneto generator-voltmeter principle and shall indicate
continuously instantaneous values of r/min instantly adjusting
indications to conform to changes in speed. The tachometer shall
consist of two components, the head component, which shall be
placed in contact with the moving object, and the indicating
component. The two components shall be connected by a flexible
electric cable 5 feet long. The head component shall consist

of a magneto gencrator. The indicating compcnent shall consist
of a3 voltmeter and a switch for selecting speed ranges from 0

to 10,000 r/min.

3.5.10.1 Range, gisl, and poipter assembly. The full
scale shall be linear and shall be not less than 2-7/16 inches
in length as measured on thc periphery of the scale markings.
The scale range shall be &s spccificd (sece 6.1.1). The dinl
merkings shall bc in =2ccordance with MIL-1-95%. The voltmeter
movement shall be in general sccordance with MIL-M-16034,.

3.5.10.2 Accuracy. The accuracy of the tachometer shall
be not less than 1 percent of full scale reading at any part
of the scale, at any ambient temperature range of ULOCF to 149°F
and for any position, and when energized through its own magneto
generator.

3.5.10.% Dapping. The accuracy requirements specified
in 3.5.10.2 shall be met within 2 seconds after the magneto

generator reaches a constant rate of speed, and at any ambient
temperature over the range of 40° to 149OF.

21
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3:5.10.4 Dimensions apd weight. The tacnometer shail

not cxcced the dimensions and¢ weimbt shown in table 1XK.

TAELE 1X. Limensjions ang weignt of Iype iv/kED.
Hcight Width Depth Diamecter Length Wweight
max me x me X mex max max
—— Inches ~?;Zhrs irches Inchrs Inches Qunces
Indicator 4-34/4 =1/2 o-1/72 - - .- 22
Generatcer -———— - - 1-/4 e /L iC
e e e e [P R —— d e e e e s e e s ke — -

5.5.11 TIype 1C/PEC photo-clegtric cell. The type 1C/PEC
tachometer shall be & portable, self-contained unit which is
capable of indicating the r/min of 3 rotating objcct without
mechanical or wire connections to the object. The instrument
cshall cmploy a cadmium sulphidc photo-rlcetric cell {or egual
which shall be activated by pressing & pushbutton switch and
aiming the unit at a markcr placed in the obiect whose r/min
is being connectcd. The cell shall respond to the slight light
changes caused by the machine on the rotating objecct transmitting
a signal to a pulsc triggcrcd computcr which counis the 1light

change rate, computes the r/min, then prejects the figures on
the direct reading meter.

5.5.11.1 PRange. The tachometers shall conform to the
memlimaabhla momoas obhaieom d:m Fabla ¥
appiLilacuvic Lalixc QHUWE Pt vauvdtT n

Type Scale range
- —
r/min
I1C/PEC-1 0 - 1,000
IC/PEC-2 0 - 2,000
IC/PEC-7 0 - 10,000
IC/PEC-4 0 - 0,000

2.656.11.2 Photo-electric cell. The cell shall be cadmium
sulphide (or equal) and =shall be capable of responding to the
slight light change causecd by a contrasting marker placed on

z rotating or reciprocating

object.
-<.5.11.3 Computer and elcetropnic componept. The computer
shall be designecd to rccecive the cienal froem the photo-electric

crll, count the light change ratc, compute the r/min and prcject
this rcading in the indicator.
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+.5.11.4 indicator. The incicAator =hall be 2 dircct
rcadcr ruggedized meter conforming to MlL-M-10304. The meter
shall have a ¢50-degrcc scale and deflection.

3.5.11.% fAccuracy. Accuracy of the system shall be not
less than plus or minus 2 percent of the full scalc rcading at
any point on the s3cale atl any ambient temperature between
40°F and 14G°F

.8.011.¢8 Cemplrg. The accurcly reqguiremerts specified
in *.5.11.5 shall be mect within ¢ seconds a2fter the object whose
speed {s being measured, 2 constant rate of speed a2t any
temperaturc between 40°F and 14G°F.

3.5.11.7 Dimensions. Overall dimensions of the unit shsll
not exceed & inches by 3 inches by 4 inches,.

s.5.12 iype 1C/IDC, digital copntact. The type 1IC/TDC

tachometer shall contain in & single hand-neld portable plastic
or metal case, the mechanism to convert continuous rotary motion
into informeztion for digital display. Thc tachometer shall run

free when the spindlc is applied to a rotating shaft until a

button is depressed and maintained to activate the counting
mechani=m. The speeac indication shall not be seen on the display
after the button has been released but it shall have a memory

ecall the last speed reading. The tachometer
hall be such that separate readings may be obtained
s

of 10 seconds without damage to the mechanism and
N

mantae nf 2 5 12 <«
v CI 5.05.7Z2.5.

mechanism

at interva
uifh{n +ho

wWaiviiali vl

b
button to r
s
1

».5.12.1 Renge. The type 1C/TDC shall be capable of
indicating over the follcwing ranges:

0 to 26,000 r/min

0 to 2,000 ft/min (with rubber-tired wheel (see
1.5.012.7))

¥.5.12.2 Displav. The display shall have five LCD cdigits.
The digits shall be of size and color as to facilitate quick
and accurate readings. The display shall give the r/min read
directly and when the spindle is fitted with a rubber-tired
(see 3.5.12.7) readings of linear velocity in ft/min shall

S S.2.:2.0 ., TE2C0L0FS 01 210087 eilQcCci

readily obtained from the r/min indicator by the application
of a simple conversion factor, which shall be indicated on the
dial.

ing
R
ficeed
e

o £

3.5.12.5 Accuracy. The zllowable error of the IC/TCD

tachometer shall be not greater than plus or minus 1 r/min for
the entire range of the tachometer when in a vertical or
horizontal position at any ambient temperature between

LOOF and 1449F. The display shall update any fluctuations

in speed cnce every second.
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S.H.12.4 pamping. The accuracy requirement specified
in -.5.12.% shall be met within 2 seccends aftcr the objccet whose
specd is being measurcd reaches a sonstant rate of spccd at any

..... e P, 3O
temperature bociweon 4u¥F and 14508,

5~.5.12.% pDimcnsions and weight. The dimensions and weight
of the 1C/TCD tnchometer shall not c¢xcced the following:

Length (from base to tip) - 10-1/U4 inches
Wwidth - 4 inches
Dcpth - < inches

Shaft diameter - (¢.2/5 inch
weight (inzludineg batteries but exluding carrying

case and cthcr zccessorics) - 24 ounces
~.5.12.0 Power source. The type 1C/1CD tachometers shall
be powered by four AA 1.5-volt batterics. A "low battcries"
indicator shalli also be provided
3.5.12.7 Accegsorjcs. Bach type IC/TCD tachometor shsll
be provided with the following nccescsories:

(a) One trianglc steel tip (may be the drive spindle
4o~ c‘\
- o w4
(b) One conlcal rubber tip, metal-mounted
One rubber-lined metal cone tip
(d) One rubber-tired wheel tip (for obtaining
measurcements of lineor velocity)
(e) OGne extension rod anproximately U4 inches long
5.0 lcehnical data. The contractor =hall prcpare
technincal data in accordance with the data ordering JOCUmED
specified (see 6.1.2).

4, QUALITY ASSURANCE PROVISIONS

4.1 HResponsibility for ipspectiop. Unless otherwisc
specified in the contract, the contractor is recsponsible for
the performance of ail inspcction recquirements as specified
herein. Except as othcrwise specified in the contract, tne
contractor may use his own or any other facilities suitable for
the performance of the inspection requirements specified herein,
unless disapproved by the Government. The Covernment rescrves

the right to perform any of the incspections set forth in the

specification where such inspections arc deemed necessary to

assurc supplies and services conform to prescribed requirements
4.1 inspection system. The contractor shell provide

apd maintiairn an insprction syvtem scceptablc to the Government

for supplies ang services covered by this specification. The

inspection system shzll be in accordance with MIL-I-U45208 (sce

H.1.2).
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4.2 gualification inspection. Cualification inspcction
shz1ll be conducted at a2 laboratory satisfactory o
Sea Systems Command (NAVSEA). Onc sample tzchometer shall be
subjected to the cxamination and tests specified in table al
TABLE XI cptd inspection

Examination and Requirement Test
test paragraph paragraph
General examination EIE] MIL-1-94d3
Accuracy iinitial) 5.5.1.5, 3.5.2.5, 3.5.%.5, 4.4
2.5.4.2, 3.5.5.3, 3.5.6.2,
“.5.7.4, 3.5.8.7, 35.5.9.%,
3.5.10.2, 3.5.11.5, and
4+.5.12.5%
Damping 3.8.2.6, 3.5.3.4, 3.5.5.4, L4,z
4.5.6.3, 3.5.7.5, 2.5.8.¢&,
3.5.9.4, 5.5.10.3,
3.5.11.6, and 3.5.12.4
Supply line voltage 2.3 MIL-I-90%
and frequency
variationl/
Electromagnetic 3.48.10 §.4.0
interferenced/
Airborne noisel/ 3.3 M1L-1-983
Magnetizing 3.4.2 4.4.3%
Structureborne noise 3.3 MIL-1-903
for submarine
equipment
Temperature and 3.3 MIL-1-93%
humidity
lnclinationg/ 3.3 MIL-1-933
Accelerated life 3.3 and 3.4.5 L.4.4
Dielectric strength 3.3 Mi1L-1-903
and insulation
resistancel’
Enclosure 3.9.2, 3.5.4, 3.5.5, 3.5.6, MIL-1-983
o and 3.5.7
Salt sprays’/ 3.4 MIL-1-953
Vibration (nonvital) 3.3 MIL-1-963
Shock 3.4.6 4.4.5
Accuracy (final) 3.5.1.3, <.%.2.5, 3.5.%.3, .41
“«,5.4,2, 3.5.5.3, 3.5.6.2,
3.5.7.4, 3.5.8.7, 3.5.9.3,
3.5.10.2, 3.5.11.5, and
2.5.12.14
5
See footnotes at top of next page
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~
x>

pplies to types IC/ErA, 1C/EFbB, 1C/eFC, 1C/EFD, 1C/EPC,
1C/7EPD, and 1C/PEC.
£/Irelinatior and salt spray teste reoquired fer controli or
Fcceroery pnoxage fer tvpes 10/ Fek, TO/BEFA, IC/EfE, 1C/2bFC,
ana C/EFLD lnclination test required for 1C/TCo.
4.2.1 Extensicr of qualification zoprovsl (tvyncs 1C/BpR,

1C/CFE, 1C/CPE, 1C/EPC, and 1C/PEC). If a manufacturcr Jceirces
qualification approval for & comp'etlc r-ngr of tachometers urder
the types 1C/kPE, 1C/CFB, IC/CPE, 1C/EPC, 2né 1C/PEC, the
fellowing s2mples will be reouired:

(2) Iypes iC/BPP
cf the lowe
range.

(b) Iypes 1C/CFE 2nd IC/CPE. Cne =sample of the
lcwecst rcocrnge, one mid rangce and onc of the
'1shest range.

AC/EPC, 2nd AC/PEC. Onec samplc

.
st range snd one ¢f the highest

[e]

s

when the samples hazve been tested and spproved, qualificaticn
approval will be extended tc cover the complete range for the
¢pplicable type.

k.5 Quality conformance jinspectiop. Quality conformance
inspection shall consist of thc group A inspection of 4.3.1 and
the group B inspection of 4.3.2.

8

ecti . Each tachometer shall be
inspection showr in table X11. The

ation and test shall be ~ompared to the
specificaticon, if any tncheometer fails in
in any test, it sbhall btc recjected.
Quality copformance inspection.
Test
kxamination and test Requirement paragraph paragraph
Group A
General examination .- MIL-1-963
Accuracy (initial) 5.5.1.%, 4.5.2.5, VLB d., 1.5.4.2, 4.4.1 (75%
4.5.5.5, 5.5.€.2, 3.5.0.4, 3.5.b6.7, (ambient))
3.5.8.5, 3.5.10.2, 1.5.11.5, and
3.5.12.%
bamping 3.5.2.6, 2.5.3.4, =.5.5.4, 3.5.0.3, L.4.2 (715°F
5.5.7.5, 3.5.0.8, “.5.9.4, {ambient )
<.5.10.7, =.5%.11.6. and $.5.12.4
Diclentria strength and L Mil-1-9¢x
insulation rrsistancal/

9
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TABLE X11. gQualjty copformance jnspection. - Continued

Test
Examination and test Requirement paragraph paragraph
uroup B
Supply line voltage and .5 MIL-1-6Gd«
frequency variationl’/
Structureborne noise for | <.* fiL-1-96%
submarine eguipment
Airtorne noisel/ 5.2 M1L-1-983
Electromagnetic 3. 4.10 4.4.¢
interferencel/
Accuracy (initial) 1.5.1.3, 5.5.2.5, .5.5.5, 1.5.bh.2, o
2.5.5.3, 3.5.0.2, 3.5.7.4, 5.5.8.7,
3.56.9.4, 3.5.10.2, :.5.11.5, and
v.5.12.¢
Temperature =2nd humidity | =.: M1L-I-9E%
Inclination&’ 3.3 MIL-T-983
Accelerated life “.4.5 .U u
Enclosure 25,2, 3.5.4, 3.5.5, 3.5.0, and MiL-1-Yc3
3.5.7
S21t spray?’/ 5.3 MIL-I-963
Vibration (nonvital) 3.3 MIL-1-983
Damping 3.5.2.b, 3.5.3.4, $.5.5.4, 7.5.6.3, §.u4,2
3.5.7.5, 2.5.8.8, 3.5.9.4,
5.5.10.5, 3.5.11.6, and 5.5.12.4
Magnetizing 3.4.2 4.4.%
Shock 3.4.6 4.4.5
Accuracy (final) 5.5.1.3, 5.5.2.5, 3.5.5.%, 3.5.4.2, ¢ 4.4
3.5.5.3, 3.5.6.2, 3.5.7.4, 3.5.b.7,
$.5.9.35, 5.5.10.2, 3.5.11.5, and
2.5.12.2

Thrpplies to types IC/EFA, 1C/EFB, 1C/EFC, 1C/EFD, 1C/EPC, 1C/EPD, and IC/PEC.

2/inclination and salt spray tests required for control or accessory package for
types IC/EFB, 1C/EFA, IC/EFB, IC/EFC, and 1C/EFD. Ilnclination test required
for IC/TDC.

¥.3.2 Group B inspecction. Group B inspection shall be

conducted when the basic desigen of the tachometer or material
of a vital part has been changed. One complete tachometer sh
be selected and subjected to the sroup B tests shown in

table X11.

-1
ia i 4
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4.9 Frcurzcy Lestco.

IR Y B iypes iy /hbE, sbeopbk, IC/ErE, L1o/gbp, ig/pté,
IL/BFC, LC/EFED  1C/7bPC 1es7ebn, 107PEC, ang LI/IDC. hocurzcy
tests shsll be conducted utilizine test equipment cap=able of
maintaining exzct driveshaft specge. Tne speecd of the driveshaft
shall be coverned by a synchrcrous mctor operating on 2 power
source with 2 frecgucncy controlles to onc part in 20,000 or by
cquivalent mrfans. Scewd chenaling &€sr's or ciher equivalent means

shall provide driveshaft speecds (in both clockwise nnd
counterclcrkwise Civections) over the range of the tachometer
to 1,000 r/min, 1,000 to 06,000 r/min, and 30,00
to 50,000 r/min. For the typc 1C/BPE tachomecter, steps of 100
r/min over thc range of the tachometer shall be provided. The
tachomecters shall meet the accuracy requirements for the
applicable type. Accuracy of type IC/EFD may be determined and
verified by use of an oscillator signal device of 0.1 percent
acuracy, provided, proc!i that ithe cempi€le tachometer wiil
function accurately from signzls derived from a mechanical signel

oI A
courca.

in etrnne ~f 100N
10 SLOCPS O LIV,

h.4.v.2 Typecs 1C/CEP and iC/CPB. Accuracy tests shall
be conducted on the types 1C/CFbB and 1U/CPH tachometers utilizing
ict

A ward ok A Fmmooe oo ~m i) m mm A ) ek o m o e P
a vair i1awi frcyucirtCy LvSClld AR altd Ti1i=CLro~muaknertl1<¢ adrilve 10r

excitation ¢f the tachometer. A second variable fregucncy
oscillator shall be accurately calibrated for use as a2 standard
of measurement. A cathode ray oscilloscope with one set of

plates connected to the cxcitation oscillator and the other set
of plates connected tc the calibrated oscillator, shall be used
tec maeintain an accurate fixsd rat.o between the ocutputs of the
os~illators using Lissajou's figures. The tachometers shall
meet the accuracy requircments of <.5.4.2.

4.4.1.3 TJTemperature. Accuracy tests shall be conducted
at 40°F, 75°F, and 149°F. The 2ccuracy shall be checked at a
minimum of five egqually spazced operating speeds over the range
of the tachometer. The tachometecr shall conform to the
arplicable requirement (sce table XJI11).

o
143
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TeEELE XI11. lempersoture/nccuragcy and dampirg.

hccuracy and
Type temperature Damping
e ——— D S - et - et e —— e e o  —

IC/APE L5010 - — e
1C/BFB 1.%.2.5 .5.2.0
1C/BPB 5.95.53.3 2.5.3.4
IC/CFE and 1C/CPB y.5.4.2 | meeeee-
1C/EFA ~.5.5.3 4$.5.5.4
1C/EFB 1.5.0.2 3.5.6.%
1C/EFC “~.5.7.4 3.5.7.5
IC/EFD $.5.8.¢( 2.5.0.8
1ICrsEPC 1.9.9.¢ 3.5.9.4
IC/EPD £.5.10.2 7.5.10.53
1C/PEC NI B Y 2.5.11.0
1c/10C 2.5.12.3 3.5.12.4

4.4.2 DpDamping tcsts. Damping tests shall be conducted
on the foilowing types to determine conformance with the
applicable requirements (sce table XIJII).

4.4.5 Magnetizing. While operating at a constant speed
of approximately 50 percent of full scale range, the tachometer
shall be placed in varying positions in 2 unidirectional magnetic
field having a flux density in free air of approximately 5
gausses. The error of tachometers shall be within the
requirements specified in 3.4.2.

4.4.4 Accelcrated life. Tachometers shall be operated
at a constant speed a2pproximately equal to the midpoint of their
range for four periods. The periods for the different types
shall be as follows:

(a) Typecs 1C/APB, 1C/PEC, and 1C/IDC - 1 hour

(b) Types 1C/BPB, 1C/BFB, 1C/CPB, 1C/CFB, 1C/EPC,
iC/EPD, 1C/EFA, IC/EFB, 1C/EFC, and
I1C/EFD - 25 hours each

The first and fourth period tests shall be conducted at room
tcmperature (nominal 75°F). The second period tests shall be
conducted at 409F and tnc third period at 14G°F with relative
humidity vaerying during both pecricds between approximately 5C
and G0 percent in alternate hour periods. All tachometers shall
operate satisfactorily during these tests within their required
accuracy. Type 1C/APB, IC/BPB, and 1C/EFB tachometers shall

be lubricated at 2-nhour intervals during accelerated 1life tests.



wTvCuLLAvo 4

Downloaded from http://www.everyspec.com

MIL-T-16044C

4.4.5 Shock. Types IC/EFA, iL/eFB, IC/EFC and 1C/EFD,
exclusive of associated indicators, 21l components of type 1C/BFB
and separately mountcd mrgnetos, gcnerators, controls and voltagc
Suppiy units shail bl subjected Lo the tLype A, &Ere&ac b, <class i,
lichtweight ecquipment test of wrmiL->-v01. All cther typcs =shall
be subjccted to the shock test of mcthod 21, tcst condition |
of MIL-sYD-202. Types 1C/APB 2nd IC/PEC shall bc shock tested
while in the carrying casc.

4.4,8 Electromugpetric jntorference (typoas 1C/EFA, 1C/EFER.
LC/EEC, 1C/EFD, L1C/EPC, JC/EPD, IC/PEC, and Lk/l&Q)- The
tachcmeters be subjected te the clectromagnetic
nt

sh 1
erference test of MIL-STD-u62,

.
2ll
€s

3

4.5 lpspecticn of peckaging. Sample packages and packs
and the inspection of ithe preservation-packaging, packing, and
marking for shipment and storagc shall be in accordance witn
the requircments of section 5 oanc¢ the documents specificed
therein.

&, PLC

w")

3ING

(The packaging requirements specified herecin 2pply only

for direct Government acquisitions. For the extent of
annlirzahility af the nacksrcineg reavirementaea of referecnced
applicability of the packesging requirements of refercnced
documents listed in section 2, see H.4.)
5.1 Prescrvetion-packa , packing, and merking. The
snuinmont anroecanrioa mannno l e anAd daras ehall he
equipment, zccessories, manuals 2nd data shal be
preserved-packaged level A or C, packed level A, B, or C o=
specified (sec 6.1.1) ard marked in accordance with MIL-E~17555.
5.2 S¢nsitive electropjic item protegtion. ltems such

2s, but not limited to, diodecs, trsnsistors, integrated circuits,
and equipments incorporating such items which are susceptibdble

to damage from clectrostatic electromagnetic, magnetic or
maAd Ao atrd oA £33 YA FAawmnzsea r\\r\a h o At At oA Aamrainet e~k d

1
ratifaliuiivVe (140 107rCES 300 14 O0€ Provciel aKgainstr oula

as follows:

v
1 ama a
FY amaegc

N

5.2.1 General requirements.

(a) Lead and terminal protcction. Leads or terminals
configuration shall be maintained as manufactured
without causing loads or stresses capable of
causing damag&e to t
be by means of a car

PO ==

item. Frotection shall
ier, container design, or
corrosive

orting materials.

ain item position and

uration shzll nermit

TS LValn S a pEILaV

b
without damage to the

i
inserts of suitable no
electrostatic-free sup
Materials used to main
f

lead pr torminal onn tem
+Cal OF Lermainaas Coni vell

4
removal and replacemen
item.

(*Ja [adh e lie]

(Y WAl L LUHHNTLLAVLO VU LOL v e v st n asim v e s - e
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(1) Carrjcr. C=rriers, vhen uced for
additional protecticn of mininture
elamtmania it om chatl ke
AP B I S P PO tts EERRICE I -~
ot sufticient = creth te vithesond
vibrztion 2ke cxpeected in the

K
handline &nd ¢t spertetion crnvironment

r
without introducing damneane
resonanccs, shocks, and eiegctrostatic
chargecs to thec sensitive itemls
bdnenoring cr securane of the iteom,
lrads cr torminni it ¥ carricr

5 withiae t©
by mezns cf ta2pe or ~dhesive
prenibited. “"he zazrricr shal
phycsical scparation and ma Y
configuration of tn 1
terminals during p

t

t

maintain
factured

he 225 or
ackaging, nendling,

[ c/stowsrro ond
rier

i

trﬂn<port=tion, s
for testine oper=

sraii permit safe anc LA,
inspcetion, and itea r ; and
shall have no sherp cdpol Wwhnlicoh could
Azmn9c the item zrd prozging

reterinl/mfthod.
(b) Wraps and cushionine. wrnps and cushioning,;
when requirea for additicral protection, =hall
be noncorrosive aznd in compliarce with the
rcquirecments of HiL-P-110, and snall neét
crumblc, flake, nowder or shed. Wrcps or
curhioning irn direct contact with elcctrostatic

sensitive item(s) sh2il conform to the

citoirest=iis roiotiien regaoiroemorte egeviiind
S oL ol
neroein

b.2.¢ S cific requirements.

5.2.2.%1 Electrostetic protection. ltem{s) adversecly
affectecd by electrostatic field fcrces shall be provided an
initial wrap of material conformirg t¢ type 1I of MIL-B-EY735
or cushioned in material conforming to type 111, style A or E,
of PPP-C-1042, and unit packased in heat-seslird bzgs conforaming

to type 1, class F, style I of MIL-E-117%. Alternatively,
reclosablec cushioned pouches confecrming to type 1 or 11 of
11L-P-814G67 may be uscd in licu of the iritial wrap or
cushioning. Noncorrcsive conductive material(s) shanll be applied
to all cxposcd leczds and conncctor pins te mzintain a commen
potential and to protect the item(s) from electrostatic charge(s)
that may be encountercd during handling. Packaging mrteriesls
currentl]y coverecd by title, scopec, or interded use under
Goverrmernt specificnticon(s), but rodiflcd zs rlrctreootatic-fred
materiael{(s), O newiy Geveloped €. vcelrosgtatic-free packasing
material{s) not covcrcc by 2 Government pARckaging material
specification(s) ar¢ encouraged for use. Usec cf such modificd

OF NEWLly GEVELlOopCed ¢1€CirosSiatic-{rce palkaming maverici{s) will
be permitted subject to the contracting officer's determination

-1
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that (a) the physical propertics of such material.s) are egual
tc or bettrr than similazr consirucicd material(s) ccvered under
a rcquired Governmcnt packagine meicrial specification and,

(b) that such materials satisfy the elecitrostatic propcrties
(dccey rate) requirecment of MlL-E-01/05. 1The mztcrial
manufacturer or ccntractor shelil furnish to the Government
irspector, for rcvicw, documcnted proof of conformance to the
roquirements specificed hercin, certificd by nn zcoeptablc testing
laboratcry. Upcn sutmission for acceptence, copics of the
rontracter's deoumerc:? sreef sh-ll e forwerdcd to Lrne
contractinpg officer packaping activity. The decisien of the
contracting officer shell be finzl o&s thc acceptability or
non>~ceptability of the packaging materiml and that decisicn
sha.l not be subjecct to review under the disputes clause of the
contract. Wher such matcrials are acceptable, unit peckaging
shall be in accordernce with the nrocedures for clectrostatic

protection.

EL.2.2.¢ leoirompgnetdc protestiich. Lnlicss otherwise
specified (sce 6£.1.1), item(s} subject to domage by
electromagnetic forces =shall bte urit peeckaged in heat-scaled,
barrier bags conforming to type I or 12, class E, style 1 or
type 1, class F, satylc 1 of MIL-E-117. Wwhen type 1 or 11, class
E; stylec 1 bags of MIL-B-11; arc sclczted and used, the barrier

material shall also contain a laminate of elumirum foil as well
as mecting the requirements of MIuL-B-117.

5.2.2.3 Electromagnetic and electrostatic protection.
When the item(s) requircs both elcctromagnetic and electrostatic
protection, unit packaging shall bc as specified under
“"Electrostatic protection".

5.2.2.4 Masgpetic protcction. Protection awgeinst magnetic
fields (as opposed to clectrostaticz or electromagnetic forces)

shall be accomplished by completely enclosing the item(s) in

Chnmmmise moabamial ~e £ R e ~ ~e i b d r i i i
ferrous matcerial or ferritic compositicns ¢f sufficicnt thickness

to prevent item degradation.

5.2.2.5 Ragiogectivity protecticn. Protection aguinst
O T I PR a PO I | e mmnammnldiaoabad e Aamnlabtaley analAacine ¢ o
ld\JLUd\-bLV.LLJ Sula d i T avLVvinpd Loy oy VViilp i T LeT 4y Tl A Ve 4 m LT -
item in lead or lcad filled compositions of sufficient thickness
to prevent item degradation.

5.2.2.b Marking. 1ln addition, to the markings requirecd
by M1L-STD-129 and the contract, the MIL-STD-129 markings for
sensitive electronic items shall =spply except 2s follows: The
sensitive electronic device caution label £ inches bv 2 inches,
or less, specifiea for intermediate packagces shall be used for
unit packages in lieu of the device symbol. In addition, special
caution markings shall be placed on 3ll urnit and intermediate
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{interior) pacxazes and shippinf containers Elezctreostatic
sensitive item caution markings may be placcd adjacent to the
MIL-STD-12¢ sens1t1:e clectronic device caution label. Caution

markings shall be as follows:

"CAUTION--ELECTROSTATIC SENSITIVE DEVICE: Remove
electrostatic protection at usc or in protected area.
Reuse packaging materials for the unservicezble item.
See NAVSEA UOD 454035 for protective handline or testing

meacsurce for th
1o 19

- Tt am "

5. Cushioping, gushioping-meterials, and dunnage The
requirements for cushioning, cushioning-materials, and dunnage
(loocse-fill) shall bec as specified in MIL-R-19% and shall alsc
apply to 5.1.

5.4 Tale¢e/telcum. Talec/talcum used in the packeging
process of item(s) shall bec free of asbestos and asbcstiform
like materials.

6. NOTES

6.1 QOrdering data.

6.1.1% Acguisition regujremenpts. Acquisition documents
should specify the following:

(a) Title, number, and date of this specification.

(b) Type required (see 1.2).

(¢} Whether psznel or bulkhead mounting is rcoguired
(see 3.5.2 3.5.5 ¥.5.6, 3.5.6.1 3.5.7,

“.5.7.5, and *.5.5.6).

(d) 1f drive equipment is not required for type 1C/BFB
(see 3.5.2.1).

c) Range required for

Type of drive mccha

and 3.5.6).

(g) When sclf-contsined red illumination is requir
(see 3.5.6.1).

(h) Whether generator, control box, and indicator
should be other than dripproof construction (see

(se

:!tr*

(]

(S)
—_
o
—_

(1) Levels of preservation-packaging and packing
requircd (sce 5.1).
Unit packagineg other than specified {(see 5.2.2.2).

—
B
~
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b.1.1.1 Provisioning. Provisionine technicel
documentation and provisioning parts should be furnished as
specified in the contract.

b.1.2 Dota reguirecments. when this specificuticn is used
in a contract which invokes the prcvision of the "Reguirements
for Data" of the Dcfense Acguisition Kewgulation (DAR), the data
identified below, which are reguired tc be decveloped by the
contractecr, as specified on an approved Deste ltem Decscription
(DO Form 16064), and which are reguired to be delivered to the
Government, should be selected and spccified on the approved

Contract r\ntn Reguirement List (DD Form 1U')'\'\ and incornorated

~¥/avda NT UL TiuT LV A~ \ W LWwiowm i (=S RV ALV PV W v e
in the contract. When the provisions of the "Rcquirements for
pata" of the DAR are not invoked in s contract, the data required
to be developed by the contractor and required to be delivered
to the Government should be selected from the list below and
specified in the contract.

Paragrasph Detz2 requiremeni s Applicable DID Option
2.0 Drawings DI1-E-7021 Level 3
3.6 Operating and main-

tenance data UDl-M-23461
4.1.1 Inspection system plan DI-R-4803
4.3.3 Quality conformance

inspection report UDI~-T-257TU41
5.2.1 Packaging and trans-

portation support

datz UDl-P-23506

(Copies of data item descriptions required by the

contractors in connection with specific acquisition functions
should be obtained from &he contrecting activity or as directed
by the contracting officer. Unless otherwise indicated, the

issue in effect on date of invitaticn for bids or request for
proposal shall apply.)

6.1.2.1 The data requ

ui ments of 6.1.2 and any task in
section 3, 4, or S5 of the spe

€
cification requ1red to be performed

to meet a data reguirement may be waived by the contracting/
acquisition activity upon certification by the offeror that
identical data were submitted by the offeror and zccepted by

the Government under a previous contract for identical item
acquired to this speccification. This does not z2pply to specific
data which may be required for each contract regardless of
whether an identical jtem has been supplied previcusly (for
example, test reports)

6.2 With respect to products requiring qualification,
awards will be madc only for products which a2re at the time set

for opening of bids, qualified for inclusion in the applicable

Qualified Products List QPL 1604Y whether or not such products
have actually been so listed by that date. The attention of
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Lfne coniractors ig salicd to these requirements, and

manufacturers are urgcd to arrangc to have the products *that

tney prcpose tc offer to the Federal vovernnment tested for

qual:fin~ation in order that Lhey mry be eiiwivle Lo bec awardceo
[€

A

. [ Y
CQuUCcLs (UVE'[?‘U vy Ll

jo'g

IO - 2ts or ordcers for the pr

specification. lhe zetivity responsible feor the (ualificd
rreducts List is Nevs)l Sea Systems Command, Department of the
Navy, Washington, DC 20:62, and information pertnining tc
gualiification of procductis may be obtained from that zactivity.
Application for Cunrlificzticn tests shall be mrode ir accordanne

w.lh "Provisions Governing Qualification, SD-6" (see 6.2.1).

6H.2.1 Copics of "Provisions Govecrning Cualificaticen, SD-6"
be obtained upon zpplication to Commanding Officer, Navel
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia,
PR 1CG120.
6.3 Chonges from provious jssue. Astcrisks are not used

in this r-vision to identify chunges with recpcct te the previcus
issue, due to the extensiveness of the changes.

b.u ;_‘,.’_Q-?n".t":‘"‘"’i materisl iﬁ.’i narts, Tha packnging
requrirements of referenced documents li°tod in scctiorn 2 dec not
fpply when materiz! and parte zrc a2ctguired by tho contractor
tor incorpcration into the ecquipment and lose their separzate
identity when the equipment is shipped.

6.5 Superseding data. The multiple range tachometers
of MIL-T-1604GE have been replaced by single range units as
follows:

ihis hecitjizati MIL-T-160Q4GE
IC/abPe IC/APA
1C/BPE IC/EPA
IC/EPC 1C/EPA
1C/EPD IC/EPB
Custodians: Preparing activity:
Navy - SH Navy - SH
Air Force - 93¢ (Project 6680-C181)

\J

P aumke o



Downloaded from http://www.everyspec.com

R ana o v
o~ s 2m e P Y P Yy

N DOCUMENT iMPROVEMENT PROPOSAL

INSTRUCTIONS. This form s provided to solicit beneficial comments which may improve this document and
enhance its use. Dol) contraciors, government activities, manufacturers, vendors, or other prospective users of
ed to submit comments to the government. Fold on lines on reverse side, staple in corner,
and send to preparing activity. Attach any pertinent data which may be of use in improving this document. If
there are additiona!l papers, attach to form and place both in an envelope addressed to preparing activity. A
response wiil be provided to the submitter, when name and address is provided, within 30 days indicating that
the 1426 was received and when any appropriate action on it will be compieted.

NOTE: This form shall not be used to submlt requests for waivers, deviations or clarification of specification
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization

tn waive any nnriian af tho rafaranre dasrumaentic)l Ar tn amand santrantuial ranuivamantc
to waive any portion of the referenced document(s) or to amend contractua! requirements.
DOCUMENT IDENTIEIER N eshor: ANIY TITHE
DOCUMENT IDENTIFIER (Numher) AND TITLE
MIL-T-1$04L90
L-T-10u59C
NAME OF ORGANIZATION AND ADDRESS OF SUBMITTER

M vennore MM ugena M uanuEarTBRED

i VENDOR J USER LJ MANUFACTURER

1 [ mac any ’;6—7 ne -::t-_nnr-nu:m? FREATEN PONEE EatC NA BENUIIRAEN INTEQPRETATION IN PROCILIREMENT
' L MAS ANY PART OF THE DOCUMENT CREATED PROCLEMS CR REQUIRED INTERPRETATION IR PROLUREME
USE? B IS ANY PART OF IT TOO RIGID, RESTRICTIVE, LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELOW

A GIVF PARAGRAPH NUMBER AND WORDING

8. RECOMMENDED WORDING CHANGE

€. REASON FOR RECOMMENDED CHANGE(S)

2. REMARKS

SUBMITTED BY (Printed or t»ned nome and oddress — Optional) ELEPHONE NO.
DATE
D 1426 EDITION OF 1 JAN 72 WiLL BE USED UNTIL EXHAUSTED.
OC' r"

TS DOVERNMENT PRINTING OFFICE: 1980—6N03 121/5827
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