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MILITARY SPECIFICATION

-

AT -
GALLDS, rroLOoOoOURL,

for use by all Departments
Defense.

This specification is approved
and khgencies of the Department of

1. SCOPE
1.1 Scope. This specification covers 12 flange-mounted
engine and utility aircraft pressure gages.
1.2 Classification. The gages shall be furnished in the
part numbers listed in column 1 of Table I, as specified (see 6.2).
TABLE I. Gage details.
o —
1 J 2 ! 3 4 5
——— - .- e e R _..4{
f Single f Case Type Dial Pointer
MS Part No. | or bual {(see 3.2.8) Figure Marks
, ! N
MS280€1-1 ; Single ; AT la
[ MS528061-2 } Single i RT b
¢ MS2BOE1I-Z : Single ! AT lc i
. MS28061-4 E Sirgle 5 AT j le !
| MS280€1-5 : Single | RT * 1f
¢ ME28061-€ j Single : RT ' 1cd
' MS280€1-7 ! cingle RT j g ‘
MS2B0C3-1 Single RT . i ;
MS280¢3-2 Singie RT ! iq i
I MSIBOEI-3 ' Single RT ; 1z : !
© MS280€3-4 | Single | RT | 1€ ‘
i MS28064-3 : Dual ; RT | la i 1, 2
| MS28064-4 | Dual J RT | la 3 3, 4
. Ms28064-% ,  Dual | RT ! TS 1, z
;. MS2B064-€ | Dual ; RT | 1p | 3, 4
‘ MS28084-7 Dual ; RT | 12 ! 1, 2
i ms28064-8 | pual § RT oo 1, 2
! MS28064-¢ ! Dual : RT i if l 3, 4
{ MS2B064-10 | Dual ‘ RT | i3 | i, 0z i
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2. APPLICABLE DOCUMENTS

21

date of invitation for b

SPECIFICATIONS
Federal
PPP-B-601
PPP-B-621
PPP-B-636

Mi14t
Milit

MIL-P-116
MIL-D-1000

WTIT _r_ER/.1
fill—\L=Jo%1

MIL-S-7742

FED-STD-595
Military

MIL-STD-129
MIL-STD-130

MIL-STD-794

MIL-STD-810

h b d [ Qaon
MiIL=-D>1LU—007

MIL-STD-1188

ng documents, of the issue in effect on

£
ids, form a part of this specification.

Boxes, Wood, Cleated Plywood
Box, Wood, Nailed and Lock Corner

Box, Shipping, Fiberboard

Preservation-Packaging, Methods of

Drawings, Engineering and Associated Lists

Screw Threads, Standard, Optimum Selected
Series; General Specification for

Aw o~ A C~nat i I Al
ATIOCG Loatings, 10r aAaumintnum an Aluminum
Allo

m

s

[ B,

Luminescent Material, Fluorescent

Colors

Marking for Shipment and Storage

ldentification Marking of U.S5. Military Property

Parts and Equipment, Procedures for Packaging
and Packing of

Environmental Test Methods
“i‘

cmdmd T ae Masalx
vissSiumiiarl nectais

Commercial Packaging of Supplies and Equipment

S’
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STANDARDS (Continued)

Military (Continued)

MS28061 Gages, Pressure, Engine and Utility, 2 Inch,
Flange-Mounted, Back Ports
MS28063 Gages, Pressure, Fngine and Ut ility, 2 Inch,
Flange or Port-Mounte ed, Bottom Port
MS28064 . Gages, Pressure, Engine and Utility, 3 Inch,
Flange Mounted, Back Port
MS28105 Window, Dial-Aircrafe Instrument Cover, Glass
MS33558 Numerals and Letters, Aircraft, Instrument
Dial, Standard Form of
MS33585 Pointers, Dial, Standard Design of Aircraft Instrument

(Copies of specifications, standards, drawings, and publications
vired by contractors in comnection with specific pPrecurement functions
should be obtained from the procuring aCtivity or as directed by the
contrace

acting officer.)

REQUIREMENTS

2
>

[

. Qualification. The gage furnished e
a be a product which hae been tested and has passed the qualification
$is specified herein, and has been listed on or approved for listing
! the applicable Ouallfled Products List.
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11l conform tc applicable
in. When materials are
hev shall be entirely

specifications and shall be as spe
used which are not specificall v designated,
suitable for the ourpose 1n:enaed.

3.2 Materials., Mate
ec

3.2.1 Recycled materials. Recycled materials mayv be used
provided thev mee: the reguirements of this specification and dec not
adverselv affect the performance of the gages,

3.2.2 Metals. Metals shall he of corresion-resistant
tvpes unless suita blv protected teo resist corresion during storage and
NUTMR.L service life.

3.2.3 Dissimilar metais. Dissimilar metals, as defined by
MIL-STD-889 chall not be used in intimate contact with each other unless
suitably protected against electrolytic COrrosion by means of protective
coatings.

honm@gnetir wetals. Nonmagnetic metals 1
the gage, except where magnetic materials ar
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3.2.5 Fungus-proof material. Materials which are nutrients
for fungi shall not be used where it is practicable to avoid them.
External materials which are nutrients for fungi shall be treated with a
fungicidal agent, as approved by the procuring activity.

3.2.6 Luminescent materials. Luminescent material shall
conform to MIL-1-25142, tvpe 1 or 111, as applicable
3.2.7 Protective treatment. When materials are used in

the construction of the gages that are subject tc corrosion in salt air
or other atmospheric condirionq likely to occur during service usage,
1 1 .

theyv sn

O
¥}
Y]
Som

b v for the execution of this specification, shall
ected in accordance with procedures established by the procuring
activity except as provided herein. Standard parts (MS or AN) shall be
used wherever they are suitatble for the purpose, and shall be identified
on the drawings bv their part numbers. Commercial utility parts such as

screws, beclts, nuts, cotter pins, etc., mav be used, provided thev
possess suitable properties and are repiaceable bv the standard parts

(MS or AN) without alteration and provided the corresponding standard
part numbers are referenced in the parts list and. if practicable, on the
contractor's drawings. In the event there is no suitable corresponding

standard part in effect on date of invitation for bids, commercial parts

mav be used provided thev conform to all requirements of this specification.

Lo
.
La)

Design and construction.
3.3.1 Single or dual. Each gage shall be single or dual

as specified in columm 2 of Table I.

3.5.2 Design. The design of each gage shall be reasonably
simple tc permit overhaul cr repair without requiring numerous peéial
toois and fixtures. The gapes shall be sc constructed as to withstand
the normal strains, jars, vibrations, and such other conditions as are
incident to shipping, storage, installation, and service, wit hout failure.
The mechanism including the dial of each dual gage shall be mounted on a

metal plate which forms the back of the instrument case and which is
secured to it by at least four screws. The mechanism shall be remcvable
from the rear of the case as a unit. Such construction is optional for
single gages.
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.3 Operating mechanism. The operating mechanism shall
t ing

[

3.3.4 Mechanism adjustment. Each gage shall be provided
with means to adjust or correct each indication in case this becomes
necessary during the service life of the instrument. The means of
adjustment shall be reasonably simpie but need not be external to th

ic
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4 £
removal of the pointers.

3.3.5 Isolation of fuel. Each gage which is identified as
a fuel pressure gage shall be so designed that the fluid applied to the
pressure connection of the gage cannot touch any part of the gage other
than the pressure connections, the pressure sensor(s), the inside of the
case of the gage, and any necessary connecting tubing, etc.

3.3.6 Independent sensors in dual fuel pressure gages. Each
dual gapge which is identified as a fuel pressure gage shall contain two
differential pressure sensing devices operated bv a total of four different

pressures.

s e s i

3.3.7.1 Overpressure stop. An overpressure stop shall be
provided for each pointer, shall be so designed as to restrain the

,) mechanism rather than the pointer, and shall allow pointer travel bevond
full scale. The setting of the overpressure stop shall be as indicated
in Table 1l.

TABLE I1. OQOverpressure stop setting,

Range Setting
(psi unless otherwise¢ shown)
O to 10 inches of mercury 10.3 + 0.1
0 to 20 22+ 1
0 to 25 27+ 1
0 to 35 37+ 1
0 te 200 210 +5
0 to 300 316+ 5
0 to 2,000 2,200 + 50
0 te £,000 5,300 + 100

S = J

When extreme overpressure occurs, the stop shall not allow the pointer
to move bevond the bottom center of the dial.

N
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3.3.7.2 Zero pressure stop. A pressure stop shall be provided
for each pointer, designed to restrain the mechanism rather than the
pointer, to protect the gage from sudden loss of pressure.

3.3.8 Case. The case of each gage shall conform to the
standard for the part number of the gage. The case of each gage designated
by "AT" in column 3 of Table I shall be airtight. The case of each gage

designated by "RT" in column 3 of Table I shall be raintight except for
a small vent hole in the bottom.

The case shall be made either of nonferrous

3.3.8.1 Body.
low-density metal or of synthetic material,

shall be uniform in texture,

and have a smooth surface.

The case shall be finished with a lusterless,

black material, cclor No. 37038 of FED-STD-595, of a durable type to
withstand usage encountcred in service. Synthetic material shall be of
the thermosetting tvpe, composed of a2 suitable filler and phenol condensation
product binder.

3.3.8.2 Bosses. Flats shall be provided on the sides of the

boss for a2 minimum distance cof 1/4 inch to enable use of & wrench when
tightening the mating fittings.

3.3.8.3 Inserts. Unless otherwise specified, all inserts

for the tubing connections shall be straight threads conforming to MIL-
- S=7742.

3.3.8.4 Identificatrion of ports. The pressure and vent
ports for each differential pressure sensor shall be located and marked
"P" and "V'", respectivelv, as shown on MS28061 or MS28064, as applicable.
The port(s) for the pressure sensor which operates each pointer of each
dual gage shall be locaLed and marked "To No. ...... (1, 2, 3, or 4, as
applicable) Engine" as shown on MS28064.

3.3.8.5 Cover glass. The cover glass shall be clear, flat
and free from flaws which interfere with normal reading of the gage, and
shall conform to MS28103.

3.3.8.6 Bezel ring. The bezel ring, if used, shall be made

of aluminum alloy or a synthetic material, and shall have a durable
black finish. Frovision shall be made for the replacement of the cover
glass by removal of the bezel ring.

7. .3.8.7

[ P N

ver~olass distance. The distance between
tic

able and shall

v a
the dial and the cover glass shall be as small as pract
not exceed 0.125 inch.
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3.3.8.8 Mounting nuts. When attached imsert nuts specified,
each mounting lug as indicated on the applicable drawing shall be fitted
with a No. 6-32 NC-2 self-locking-type insert nut so attached as to
prevent loesening under an axial load of 25 pounds and to prevent turning
more than a fraction of a turn under a torque of 10 pound-inches, applied
separatelyv.

3.3.9 Dial. The dial of each gage shall conform to Tigure
i for the style under Figure ! specified in column 4 of Table I. ‘The
form of all letters and numerals on the dial shall conform to MS33558.

All markings shall be durabie to
and shall conform to Table Il1.
graduation to which each applies.

If practicable,

withstand usage encountered in service
Numerals shall distinctly indicate the
each numeral shall be

so placed that the center of mass of the numeral is on the radial line
joining the appropriate graduation and the center of the dial.

TABLE 1I1 Dial markings.
Numerals Major graduations Minor graduations Lettering
All single gages All gages

A1l 0.240 inch high A1l 3/1€ inch A1) 1/8 inch A1l 0.125 inch
and 0.03]1 inch wide, long and 0.031 long and (.C16 high and 0.020

except on Part Nos. +0.005 inch wide. +0.005 inch wide. inch wide,
MS28061-6, T6é and except '"X1000",
MSZR063-1, T1 which "psi', and "in.
U, " arec

188 inch high.

are C.

411 dual gages.

All 0.140C inch high
and 0.020 inch wide.
On Par: Nos. MS28064-3.
T2 and MS28064-4, T4

[N aN 3] "y AN
v y P y

-0
S5
‘<
rt -

nlv nd
20" Nos.
M§“8064
MSZSObu— , Té only "50",
"100", and ''150", are
marked in luminescent
material.

:qd on Par

TS and

Oog which are

0.063 inch high
and 0.01C inch
wide.

"¥1000" shall be
marked in durable

UL I IR PPN
aulld DLiadlhk.
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3.3.9.1 Diameter of scale circle. The diameter across the
outer ends of the graduations of the scale of each gage shall be at
least equal to the minimum diameter of the aperture required by the
standard for the case of the gage 1/16 inch, and shall be not greater
than the diameter of the aperture.

3.3.9.2 Dial finish. The background of the dlal of each
gage shall be finished with lusterless, black material, color No. 37038

of FED-STD-595. All markings on the dial shall be flnlSHEG in fluorescent-
luminescent material or lusterless, white material, color Nec. 37875 of
FED-STD-595, as specified by the procuring activity. (See 6.2).

3.3.5.3 Marking. The MS part number of the gage shall be
marked on the face of the dial in durable dull black lerters and numbers
1/16 inch hich No other identificaticn number shall appear on the
dial.

3.4 Pointers. Each single gage shall include one pointer

which shall conform to MS33585. Each dual gage shall include twe pointers

which shall conform to MS33585 for the types under MS33585 bearing the
identifving numbers specified in column 5 of Table 1 The nearer pointer
to the dizl shall bear the smaller of the two numbers. The nearer
peinter to the cover glasc shall be the larger of the twc numbers.

Pointers shall be light and suffi c1entlv rigid to prevent oscillation
under vibration. Pointers shall be firmly attached to the mechanism.

All parts of each pointer which are shown as shaded in MS33585 shall be
firnished in fluorescent-luminescent material.

3.5 Interchanpeabilitv. All parts having the same
manufacturer's rt number shall be directlv ancé completelv interchangeable

with cach thev wx:b respect to imnstallation and performance. Changes
ir. manufacturer's part numbers shall be governed by the drawing requirements
of MIL-D-1000, or as otherwise specifiec by the procuring activity.

i e

J5.0

j.6e.l Aluminum-allov parts. Aluminum-allov parts shall be
covered with an anodic len‘COnformlng te MIT.-A-8625, except as follows.

3.6.° Dials. Dials, small heles, ané case inserts neced

not be anodized.

5.0.2 tluminum allove which de net anodize satisfactorily
shall be coaced with a chemical film in accordance with MIL-C-5541.
3.6.4 where the primary purpose of the treatment is to

afford a suitable paint base, chemical treatments in accordance with
MIL-C-5541 may be used in lieu of anodizing.
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3.6.5 Castings containing non-aluminum-alloy integral
inserts may be treated with a chemical film in accordance with MIL-C-
5541 in ldieu of ancdizing. -

3.6.6 When abrasion resistance is a factor, chemical films

in accordance with MIL-C-5541 shall not be used in lieu of anodizing.

3.7 Screw threads. Screw threads shall conform to MIL-
§-7742.
3.8 Weight. The weight of each gage shall not exceed

0.5 pounds for single gages and 0.8 pounds for dual gages.

3.9 Performance. The gages shall operate satisfactorily
under the following conditions:

a. Scale error at room

temperature (4.6.2)
b. Friction (4.6.3)
~ Cace loalas- VAN
o wdol litdrdgc A\ e Uy

d. Position error (4.6.5)
e. Differential pressure error (4.6.6)
i. Low-temperature scale error (4.6.7)
g. High-temperature scale error (4.6.8)
h. Seasoning (4.€6.9)
i. Vibration (4.6.10)
i Suction or overpressure (4.6.11)
K. Examination of dials (4.6.12)

1. High altitude - low-

Lemperature exposure (&6.€.12)
m. High-temperature exposure (£.6.14)
n. Endurance (4.6.15)
o. Humidity (4.6.16)
p. Fungus (4.6.17)
q. Salt spray (4.6.18)

r. Case tests (4.6.19)

A
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3.10 ldentification of product. Egquipment, assemblies,
and parts shall be marked in accordance with MIL-STD-130. The nameplate
shall include the following additional information:

Gage, {(Imnsert name of specific gage)
Specification MIL-G-7734C

MS Part No. ({lInsert proper dash number)
Stock No,

Manufacturer's Part No.

Manufacturer's Serial No.

Contract or Order No.

Manufacturer's Name or Trademark

us

3.10.1 Use of MS designations. MS designations shall not
be applied to a product, except for qualification test samples, nor
referred te in correqpondence until notice of approval has been received
from the activity responsible for qualification.

3.11 Installation instructions. For Navyv procurement
onlv, the contractor shall furnish with each instrument one printed copy
of instructions, with illustrations and diagrams, if necessaryv, covering
the installation of the instrument. Prior to printing, twe copies shall

be furnished to the Government for approval. thnever possible, the
instructions shall be arranged to require only one sheet of paper,

kY Y co <. oL
] either &1/2 x !l inches or 11 x 1/ inches.
7
3.1 Enveleope. An envelope furnished by the contracrer
shall be packaged with each gage. The envelope shall contain the installaticn
instructions. Each envelope shall be marked with the following information:
IMPORTANT
~rTY oo TEATIYIIYTEY AT T araS N oW & § Kol
210 BEBNVLLOFD CUNMIAINOD
INCTRIICTTINON
ERA RGN AN A TR AR A T
.12 Workmanship. The gagce shall be constructed and

.1115hed in a thoroughlv workmanlike manner. Particular attention shall
be giver to neatness and thoroughness of soldering, marking of parts and

assemblies, plating, painting, riveting, machine screw assembly, welding,
brazing, and freedom of parts from burrs, sharp edges, and rough surfaces
301201 Dimensions. DIimensions and tolerances not specified

hall be as close as is consistent with best chop practices. Where
d mensions and tolerances affect the interchangeabilitv, operation, or
performance of the gage, thev shall be held or limited accordingly.

3.12.2 Riveting. Riveting operations shall be carefully
performed to insure that the rivets are tight and satisfactorily headed.

g
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De d L I VDLULICW goOotTillUvilCO . ADSOTUIV LY DLICwWwDS allld vl Ld Dbdilald
be right. The word "tight" means the screw of bolt cannct be appreciahly
tightened further without damage or injury to the screw or bolt threads.

3.12.4 Gears. Gear assemblies shall be properlyv aligned and
meshed and shall operate without interference, tight spots, or other
irregularities. Where reguired for accuracy adjustment, gear assemblies
W~ 11 W o £ F e has~Alr1l ok
Suiad i vc LigCco L1 Ul vaCinlaolie

3.12.5 Cleaning. The gage shall be thoroughly cleaned of

loose, spattered or excess solder, metal chips, or other foreign material
after assembly. Burrs and sharp edges as well as resin flash which
might crumble shall be removecd.

4.1 Responsibilitv for inspection. Unless otherwise
specified in the contract, the contracter is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise
specified in the contract, the contractor may use his own or anyv other
facilities suitable for the performance of tlie inspection requirements
specified herein, unlesc dicapproved by the Government. The Government
reserves the ght te perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure
supplies and services conform teo prescribed requirements.

I3 o Y ;o m o~ R — PO M & moem - -~ - o~

8. cZ Liddbblil1CdL a0 OlL LES LS. ine Lispecilion dnd LEL L L )&
of gages shall be classified as follows

a- Qualification tests (see 4.3)
t. Acceptance tests (see 4.4)

/. 2 s TP T I o a - —a -

4.3 yualiiiication testis.

4.3.1 Samplirg instructions. The qualification test
samples shall consist of four complete gages of each MS part number upcn
wnich qualification is desirec. Samples shall be identified as required

and forwarded to the activity responsible for qualification, designated
in the letter of authorization ‘rom that activity (see 6.3).

4.3.2 Tests. The qualification tests of gages shall
consist of all the tests of this specification, as described under 4.6.
The tests shall be conducted in the order listed and in the following
sequence:

AN
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Group 1 (one group of two samples shall be subjected
to the following tests):

a. Individual tests (4.4.1)

b. Sampling tests (4.4.2)

Group I1 (second group of remaining two samples
shall be subjected to the following tests):

N

a High =lrdernde — Tt
a . l]l%ll adlilliluuc AUW

temperature exposure (4.6.13)
b. High-temperature

exposure (4.6.14)
c Endurance {(4.6.15)
d Humidity (4.6.16)
e. Fungus (4.6.17)
f. Salt spray (4.6.18)
o Cace tocrc (4 6,19)
g. Case tests (4.6,19)

L4 Acceptance tests. The acceptance tests shall

consist of indlvidual tests and sampling tests.

.1 Individual tests.
R PO e Asemmrtilrsd seemAn
LESNLY, as aues>oc il 1oy uniuce
Scale error at
temperature

o

b. Friction

~
~
¢ VI
n
s )

.42 Sampling tests.

everv 10C instruments or {ewer of each

L KA
S0 U

TOOm

Eack gage shall be subjected to

(4.6.2)

(4.6.3)

(4.6.0)

(me gage shall be selected from
lot which has passed the required

individual tests and shall be subjected to the tests listed below,
described under 4,6 of this specification :

P S

-~ £ =
or tne s
t

trument a
or orde

ins s
same contrac
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a. Position error (4.6.5)
b. Differential pressure
error (4.6.6)
c. Low~temperature scale
error (4.6.7)
a. High-temperature scale
error (4.6.8)
e. Seasoning (4.6.9)
f. Vibraticn (4.6.10)
g. Suction or overpressure (4.6.11)
n. Pressure loss test (4.6.21)
i. Examination cof dials (4.6.12)
/Y ] DAadmamts Arm mrmeA s+ e Ay Tyt yivennrmt $adline A
- e Mt J l\CJ:\..\_-tULA QAliw P T LT O w e nu_) AdiOLC i UiNC il .A.G.L_AAhlb [ -
meet the requirements of individual tests shall be rejected. When any
representative sample fails to meet the requirements of the sampling

tests, the lot represented shall be rejected. Instruments which have

been rejected mav be replaced cor repaired to correct the defects and

resubmitted for acceptance. When this has been accomplished, all specificed

tests shall be repeated Before resubmitting. full particulars concerning
ejectio

37
m

mvouvinue rodecti an tinan rakaen ta rcoarrect the aricinal defects

previcus rejection an e action taken to correct the original defects

snall be furnished tne inspector Units rejected after retest shall not
i i

ific aprproval of the procuring activicy.

4.5 Test conditions.

/. [ hl A e N S U I A YT el Y S |

“4.0. 1 1LU)\)bJ.)HEIlL Conditions. vilitess Otilierwlidse Specilliled,
A1) taocte vannira”r hv +*htia enordifirarian ehall hoe made ar aAar armacnhordc
ad i LTCD O AL\.:U.LLL\J l‘\ [ I SR PR O e e e (=R S S ) L DI R VR LR [ R N R
nressure of approximately 2¢.97 inches of mercury and at z temperature
. 0 - : . o . : ; .
of 23°C. When tests are made with atmospheric pressure and temperature
substantialliv different from the above values, proper allowance shall be
made for the difference from specifiec conditions.

4,5.2 Vibration stand. Whenever a vibration stand is
qnan“ Fsnr i+ chall ~AAncdictr Af a AdAovirs which will vikhrate at anv degired
~*J(L‘.Ll LCU’ AL DI 4 4 LUILIO A OG vl (=3 L L 0 S W wi wWilA bl WA AL VavaeGOew &~ Ceasy R e A e
frequency between 300 and 3,000 cpm.

4.5.3 Tapping. Unless otherwise specified, the gage shall

be tested in the normal operating position with its dial in a vertical
plane and shall be tapped lightly betore a test reading is taken (see
6.4).

—~
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4.6 Test methods.
/. <A D o R [ A N N o Tamnl Aanas LAl W Aae~f..7T7..
Y4.0.14 D)’sdlllLlldLLU 1 Ul }JLUUULL - acll EGEC Dliadild pc cairLcli u.LJ»y
examined to determine conformance with the reguirements of this gpecifica
not covered by tests.
4.6.2 Scale error at room temperature. The instrument

shall be tested for scale error at the pressures listed in Tahle IV.
The tests shall be made by subjecting the instrument to the pressures
specified to produce these rcadings, first with the pressures increasing,
then with the pressures decreasing. With the pressures increasing, the
pressure shall be brought up to but shall not exceed the pressure specified
to give the desired reading; and with the pressure decreasing, the
pressurc shall be brought down to but shall not fall below the pressure
specified tc give the desired reading. The scale erreors shall not
exceec the tolerances specified in Table IV.
Friction. The instrument shall be tested for friction
at ch aiternate test point indicated in Table IV, beginning with the
second test peint. The pressure shall be so increased as to bring the
ointer approximatelvy to the desired reading, anc then neld constant
while twe recadings arc taken, the first before the instrument is tapped,

O‘\
.‘w

the second after the instrument is tapped. The difference of anyv two
such readings is the friction error and shall not exceed a tolerance of
+ 2 percent of full scale reading.

L.6.4 Case leakage. This test is recquired onlv on gages
witl external vent connections. A suction sufficient tc produce an
ndicatior. of 10 pei shall be applied to each of the vent connections

i o

except that a pressure sufficient to produce an indicaticn of 10 inches
0f mercury ghall he anplied to the vent of the suczlon oage): The
connecting tuting shall thnen be pinched off or otherwise completelvw
sezled at & point within I inches of the pressure cennection. During &
perioc¢ oI ! minute. the pointer shall not change its position more than
1 percent of full scale reading.

4.6.° Position error. With sufficient pressurc aprlicable
tc eobtair & reading at approximately the midpeoint of the scale, readings
shall be taken while the instrument is being tapped lightly in each of
several cdifferent positions. The change in pointer indication with
change in instrument position from nermal position (dial im & vertical
plane! snall not exceed & tolerance of 1 percent of full scale reading
at the given test pressure.

4.6.6 Differential pressure error. This test applies only
to fuel pressure gages. The instrument shall be tested for scale errors

in accordance with Table IV, with a pressure of 15 psi applied to the
vent connection. The test shall bc made by subjecting the instrument to
the pressures specified in Table V to produce the gage readings shown.
The scale errors shall not exceed + 3 percent of full scale reading.
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TABLE IV. Test points and tolerances.

—
Tolerance !
—
Seasoning (4.6.9) !
Vibration failure (4.6.10.2)
Suction or overpressure (4.6.11)
Test Room High-temperature scale error (4.6.8)
Range pressure tempera- Low-temperature scale error {(4.6.7)
ture Endurance (4.6.15)
(4.6.2) Humidity (4.6.16)
Salt spray (4.6.18)
psi psi psi
0 to 25 psi 0 +0.2 +0.3
and 4 0.3 0.4
0 to 20 psi 8 0.4 0.5
12 0.4 0.6
16 0.5 0.6
20 0.5 0.8
25 0.5 C.8
0 to 200 psi 0 +3.0 +4.0
and 50 3.0 6.0 ;
0 to 300 psi 100 5.0 6.0
150 5.0 8.0 !
200 5.0 8.0 !
250 6.0 10.0 !
300 6.0 10.0
1
C to 0 +30 +40 ;
2,000 psi 400 40 40
800 ; 50 60 |
1,200 ’ 50 60 |
1,600 50 8C |
2,000 50 80 f
1
¢ to 0 +75 +10C !
5,000 psi 1,000 100 100
2,000 125 150
3,000 125 150
4,000 ! 128 2006
! 5,000 125 200
Test
suction
In. Hg. In. Hg. In. Hg
_ e e
0 to 10 0 +0.1 0,2
inches of 2 0.2 0.4
mercury 4 0.2 0.4
(in. Hg.) 6 c.? 0.4
8 0.2 C.6 :
10 G.2 U.b |
U

A\ \ W 1 & 77
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TABLE V. Differential pressure test points.

Test pressure {(psi) Gage indication
Vent Pressure
connection connection (psi)
15 15 0
15 20 5
15 25 10
15 30 15
15 35 20
] 15 40 25
Low—temperature scale error The instrument shall
errors, except that the instrument shall be at a
and shall have been subjected to this temperature
od of & hours prior te testing. The gage shall then
be subject»d tc and shall mect tne reguirements of the scale error at

room temperaturce test. The scale error shall not exceed the tclerances
specifiec in Table IV.

h~temperature scale errar. The Instrument shall
cale ors, except that the instrument shall be at a
temperature of 70 C and shall have been subjected to this temperature
for a period of 4 hours pricr to testing. The gage shall then be subjected
to anc shall meet the recuirements of the scale error at room temperature

L.ob. 8

be tested for s

test. The scale error shalli not exceed the tolerances specifiec in
Tablie IV
G.e.¢ Seasoning. The instrument shall be subjected to

10,000 aprlications of a differential pressure which produces an indication
from O to 8C percent 5 percent of the range of the gape at a rate not

tc exceed 6C cpm. The aprlication and release of pressure shall be as
smooth as practicable, so as not to subject the instrument mechanism to
excessive accelerations. Not less than 1 hour following this test, the
instrument shall be tested for scale errors. The errors shall not
exceed the tolerances specified in Table TV.

4.6.10 Vibration.

S.oe. 1000 Vihrarion errcr The instrument shall be mou d on
the vibration stand in its normal operating position (gage dial im a
vertical plane). The instrument shall have sufficient pressure applied
to give a midscale reading, and shall then be subjected to vibration

long each of 3 mutually perpendlcular axes with an amplitude of 0.18 to
0.02O inch at frequencies of from 300 to 3,000 cpm. The maximum total
spread of pointer oscillation shall not exceed the tolerances specified
in Table VI. The mean reading during pointer oscillation shall not
differ at any time, by more than the tolerances specified in Tabl
from the reading obtained when the instrument is at rest.

o

0

-
i,
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TABLE VI. Vibration telerances.
Range Tolerance

0 20 psi

0 25 psi + 1.5 percent of full scale

0 200 psi

G 300 psi

0 2,000 psi

0 5,000 psi + 1.0 percent of full scale

0 1¢ in. Hg.

4,.6.10.2 Vibration failure. The imstrument shall have a

suff{icient pressure applied to give a midscale reading; and hall then
be subjected to vibration along each of 3 mutually perpendicu ular axes
with an amplitude of 0.18 te 0.020 inch for a 3-hour period. The
frequency shall be varied uniformlv from 300 te 3,000 cpm and
returned once each hour during this test. After the 3-hour vibration
period, the instrument shall be tested for scale errors in accordance
with 4.6.2. The scale errors shall not exceed the tolerances specified
in Tabkle TV. In addition, the instrument shall be subjected tn and shall
meet the requirements of 4.6.3 and 4.6.4, respectivelv. No loovsenecs

ir. the mechanism nor damage to anv part of the instrument shall result
from the vibration.

4.6.11 Suction or overpressure. The instrument shall be
suhiected ro the test specified in 4.6.2 and the actual readings tabulate
The instrument shall then be subjected tc the pressure specified in Table
VII for & period of 10 minutes. Not less than ! hour following the
application of the specified suction or overpressure, the instrument shal
again be tested for scale errors in accordance with Table IV. The readin
cbtained fellowing this test shall not differ from the reacdings obtained
immediatelv preceding the cverpressure by mcre than a tolerance of + 2 p
of the full scale readings.

TABLE VI1. (Qverpressures and suction.
B , .
| Range Overpressure Suction
l ¢ to 20 and 0 to 25 psi 40 psi Not reguired
I |
¢ to 200 ané C te 30C psi | 600 »psi } Not required
: | ; ‘ ;

0 to 2,000 psi 3,000 psi Not required

0 to 5,000 psi 6,000 psi Not required

0 to 10 in. Hg. Not required 14 in. Hg.

AIDOILIMIAGLIVLL AU LWI L2720 1IT1AX I = 51 1 M ODODYrnomsonrT
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L.6.12 Examination of dials. Following the sampling tests
as specified in 4.4.2, the dial of each representative sample shall be
observed under a standard fluorescent light. The dial markings shall be
uniform and comparable in color and intensity to markings on dials which

have not been subjected tc the sampling tests.

4.6.13 Hioh altitude - low-temnerature exposure. The gage
M . E fv"u“'“ bt — - oo~

shall be tested for scale errors in accordance th 4.6.2 and shall meet
the Lolerance requirements as spec1f1ed thereln. The gage shall then be
subjected te a temperature of -65° C for_a period of 48 hours. The

temperature shall then be raised to —55 + 2°C for a period of 24 hours.
During the last hours of the Z4-hour perlod, the pressure of the test
chamber shall be lowered to 3.44 + 0.08 inches of mercury {egquivalent to
50,000 feet altitude), and the gage shall be maintained at this pressure
and temperature for the 4-hour period. While at this temperature and

pressure, the gage shall be subjected tc and meet the requirements of

the test specified in 4.6.7. After the gage has returned to room temperature

for anﬁrnrimateiy & hours, the test specified in 4.6.2 shall be conducted.

The ale errore shall not exceed the tolerance for room temperature.
Thefc sha 1 be nc damage which would adversely affect subsequent operation
4.6.14 High-temperature exposure. The gage shall be subjected

to a temperature of 700 + 20C for a period of 24 hours, after which time
and while at this temperature, the gage shall be subjected to and shall
meet the requirements of the test specified in 4.6.8. Arter the gage
has been returned to room tfemperature for approxj © 4 nhours

o

..... SR “ LA A 7 ahel) he ~andus
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tCést specis iec

i
the tolerances for room temperature. There sh
woulcd adverselv affect subsequent operation.

4.6.15 Endurance. The following test method shall apply to
all gages except 0-5.000 psi gages. The gage shall be subjected to
100, 00C applications of a pressure which produces an indication from 0
to RO percent + 5 percent o0f the range of the gage at a rate not to
exceed 60 cnm. The application and release of the pressure shall be as

smooth as practicable, so as not to subject the instrument mechanism to
excessive accelerations. The gage shall be tested for scale errors in
accordance with the test specified in 4.6.2 not less than 1 hour after

the pressure cvcling. The errors shall not exceed the tolerances specified
in Tatle IV. Anv pressure gage subjected to the endurance test and the
test specified in £.6.8 chall he examinec to determine if the moving

parts have been worn to the extent that premature failure may occur
during actual service conditions. Replacement of worn or defective
parts shall be accomplished by the contractor prior to acceptance of any

gage.

4,.6.15.1 0-5,000 psi gages shall be tested in accordance with
4.6.15, except that the number of applications shall be 25,000 in lieu
of 100,000, and the rate shall be 30 + 5 cpm in lieu of 60 cpm.
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4.6.16 Humidity. The gage shall be subjected to the humidity
tests, Procedure I, of MIL-STD-810, except that the test pericd shall be
for 5 cycles (120 hrs). Within 1 hour after the completion of the 5
cycles, the gage shall be subjected to the test specified in 4.6.2.

4.6.17 Fungus. The gage shall be subjected tco the fungus

resistant tests, Procedure I of MIL-STD-810, except that the test period
shall be for a minimum of 14 da s. At th
or qualification, o]
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4,6.18 Salt spray. The gage shall be subjected to the salt
spray tests, Procedure I, of MIL-STD-810, for a period of 50 hours.
External connections shall be made to the equipment to simulate installed
conditions. At the end of the 50 hour period, the instrument shall be

£

subjected to the tests specified in 4.6.2 and 4.6.3. The scale errors
shall not exceed the tolerances specified in Table IV. The friction
error shall not exceed a tolerance of + 3 percent of the full scale
reading.

4.6.18 Case tests.

4.6.19.1 Mounting nuts. Each attached mounting nut, If
furnished, shall have an axial load of 25 pounds applied to the nut in
such manner as to tend to pull the nut out of the lug toward the rear of
the case. A torque of 10 pound-inches shall be applied about the axis
c¢? the threads. There shall be no locsening. The nut shall not turn
more than one—eighth turm under the specified torque.

4.6.19.2 Mounting lugs. The case shall be mounted face
downward on the moveahle head of a suitable testing machine with the
face of the case in a horizontal plane in order that the mounting lugs
receive no added suppert. A suitable pin shall be inserted through the

hole in the mounting lug and attached to & pull strap in thc stationary
head of the machine. A load of 175 pounds shall be applied to each lug
for a period of ] minute in a direction toward the front cf the case.

z ~ MNaal, omtemm memaAd emm ot o Lo 0 PN R S T | Aot O e
L,C. LU YaCKaE]TIh dIiid pdUR1ily . ife LRSPELLOUL b Mail asceritain
that preparation for deliverv conforms tc the requirements of Section 5.
4.€.21 Pressure loss test. The instrument shall be subjected

to the test specified in 4.6.2 and the actual reacdings tabulated. The
instrument shall then be subjected to a pressure sufficient to produce
full scale pointer deflection. The pressure shall then be suddenly
released. Not less than one hour following the instantaneous release of

pressure, the instrument shall again be tested for scale errors in
accordance with 4.6.2. The readings ocobtained shall nct differ from the
readings obtained immediately preceding the pressure release by more
than a tolerance of + 2 percent of the full scale readings.
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S. PACKAGING

5.1 Preservation and packaging. Gages shall be preserved
and packaged level A, B, or Commercial, as specified (see 6.2).
5.1.1 Level A. Gages shall be preserved and packaged in

accordance with Method 1A of MIL-P-116, and cushioned to prevent movement
within the box. Unit containers shall conform to PPP-B-€36, class
weather resistant.

5.1.2 Level B. Gages shall be preserved and packaged as
for level A, except that PPP-B-£36, class domestic may be used.
5.1.3 Commercial. Gages shall be preserved and packaged

in accordance with MIL-STD-1188.

5.2 Packing. Gages preserved and packaged In accordance
with 5.1 shall be packed level A, B, or Commercial, as specified (see
6.2).

5.2.1 lLevel A. Gages shall be packed in snug-fitting
boxes conforming to PPP-B-601 or PPP-BE-6Z1. The contents shall be blocked
and braced to prevent movement wlchiﬁ the container. Intermediate
containers conforming to PPP-B-636 shall be utilized as required.

5.2.2 Level B. Gages shall be packed as for level A,

except that boxes conforming to PPP-B-636, class weather resistant may
be used.

5.2.3 Commercial. Gages shall be packed in accordance
with MIL-STD-1188.
5.3 Marking. In addition to any special requirements of

the contract or delivery order, items shall be marked in accordance with
MIL-STD-125 or MIL-STD-1188, as specified (see 6.2).

6. NOTES

6.1 Intended use. The back port pressure gages covered
bv this specification are intended to be mounted bv means of their
mounting flanges in instrument panels in aircraft. The bottom port
pressure gages covered by this specification are intended tc be mounted

either bv means of their mounting flanges in instrument panels or by
means of their pressure ports on the fittings to which their pressure
ports are connected in aircraft,

6.1.1 MS28061-1, T1 Single fuel pressure gages are intended

for use in single engine aircraft to indicate the fuel pressure.

N
-t
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6.1.2 MS28064-3, T3 Dual fuel pressure gages are intended
for use in two and four engine aircraft to indicate the fuel pressures
of the Nos. 1 and 2 engines.

6.1.3 M528064-4, T4 Dual fuel pressure gages are intended
for use in four engine aircraft to indicate the fuel pressures of the
Nos. 3 and 4 engines.

6.1.4 MS28061-2, T2 (200 psi, back port), MS28061-5, T5
(300 psi back port), MS28063-3, T3 (200 psi, bottom port), and MS28063-
4, T4 (300 psi, bottom port) single cil pressure gages are intended for
use in single engine aircraft to indicate the engine oil pressure and
for use in single and multiengine aircraft to indicate the pressure of
the automatic pilot servo system and other hydraulic system pressures.

6.1.5 MS28064~5, TS (200 psi) and MS28064-8, T8 (300 psi)
Dual cil pressure gages are intended for use in two and four engine

aircraft to indicate the oil pressure of the Nos. 1 and 2 engines.

6.1.6 MS28064-6, T6 (200 psi) and MS28064-9, T9 (300 psi)
Dual oil pressure gages are intended for use in four engine aircraft to
indicate the o0il pressures of the Nos. 2 and 4 engines.

6.1.7 MS28061-3, T3 Single de-icing pressure gapes are
intended for use in single and multiengine aircraft to indicate the
pressure of the de-icing system.

6.1.8 MS28061~4, T4 Single suction gages are intended for
use in single and multiengine aircraft te indicate the vacuum which
operates vacuum-cperated gvroscopic instruments.

6.1.9 MS28061-6, TE€ (2,000 psi, back port), MS28061-7, T7
(5,000 psi, back pert), MS28063-1, Tl (2,000 psi, bottom port), and
MS28063-2, T2 (5,000 psi, bottom port) single general high pressure
gages are intended for use in single anc multiengine aircraft to indicate
the pressure of the hvdraulic svstem, the pressure ir the landing gear
hvdraulic pressure lines, and the air pressure in hydraulic accumulators.

6.1.10 MS28064-7, T7 (2,000 psi) and MS28064-1C, TI0 (5,000
psi) Dual general high pressure gages are intended for use in single and
multiengine aircraft tc indicate the pressure of the Nos. ! and ? hydraulic

svstems.

6.2 Ordering data. Procurement documents should specifv
the following:

a. Title, number and date of this specification.
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b. Part number of the gage desired, the quantity,
whether mounting screws and mounting nuts or removable spring nuts are
desired, and the type of material to be used for dial markings (see
applicable MS standard).

c. Selection of applicable levels of preservation,
narkacing and packine (gsee 5.1)
packaging, and packing (see 5.1).
6.3 Qualification. With respect to products requiring

qualification, awards will be made only for such products as have, prior
to the time set for opening of bids, been tested and approved for inclusion
in the applicablie Qualified Products List whether
o listed by that date. The

requirement, and manufacturers are ureed tc arrang
have the products that they propose to offer to the Federal Govcrnme t,
tested for qualification, in order that thev mayv be eligible to be
awarded contracts or orders for the products covered bv this specification.
The activity responsible for the Qualified Products L is the Naval

to
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Air Svstems Command, Department of the Navy, Washing
information pertaining to qualification of products may be obtained from
that activity.

6.4 Definition,

6.4.1 Tapped lightly. The phrase ''tapped lightly" is
defined as mcaning the applicaticn of a light vibration sufficient to
overcome that small amount of residual friction normally associated with
good quality aircraft instruments,

Custodians Preparing Activity
Armv - AV Navy - AS
Navv - AS (Proiect No. 6685-0671)
Air Force - 99
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS This form 1s provided to solicit beneficial comments which may improve this document and
enhance 1ts use Do contractors, government activities, manuiacturers, vendors, or other proépeciive usets of
the document are invited to submit comments to the government  Fold on lines on reverse side. staple in corner,
8nd send to preparing activity Attach any pertinent data which may be of use in improving this document. If
there are additional papers, attach to form and piace both in an envelope addressed to preparing activity. A
response will be provided io ihe submiiier, 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 submit requests {or waivers, deviations or clarification of specification
requirements on current contracts. Comments submitted on this form do not constitute or impiy authorization

to waive any portion of the referenced document(s) or Lo amend contractual requirements.
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