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MILITARY SPECIFICATION

RECEIVING SET, RADIO AN/APN-70B

f radio receiver designated Receiving Set,

P PRPY Ty PR Y S PN b ..v:

irnish navigation informati
i

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for bids, or

request for proposal form a part of this specification to the extent specified herein.

SPECIFICATIONS

MIL-C-3098

LYY _I? _RAl\l\
VAL T LT ISV

MIL-T-5422
MIL-E-5556
MIL-P-7788

MIL-S~-19500/118

MIL-C-39012

Cases; Bases, Mounting; and Mounts, Vibration (For Use With Elec-
tronic Equipment In Aircraft)

Crystal Units, Quariz, General Specification for

Electronic Equipment, Aircraft, General Specification for

Testing, Environmental, Aircraft Electronic Equipment

Enamel, Camouflage, Quick Drying

Panels, Information, Integrally Illuminated

Semiconductor Device, Diodes, Silicon, Types 1N483B, 1N485B,
and 1N486B

Connectors, Coaxial, Radio Frequency, General Specification for

Electron Tubes; Selection and Use of
Test Points and Test Facilities for Ele ic Systems and As-

sociated Equipment Design Standard for

Equipment
Maintainability Demonstration
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MIL-STD-781 Reliability Tests Exponential Distribution

MS91403 Cases, Large-Size (For Use with Electronic Equipment in Aircraft)
DRAWINGS
59D12660 Mounting MT-810/U Outline Dimensions of

(Copies of specifications, standards, drawings, and publications required by suppliers
in connection with specific procurement functions should be obtained from the pro-
curing activity or as directed by the contracting officer.)

3. REQUIREMENTS

3.1 Preproduction. This specification makes provisions for preproduction testing.

3.2 Component parts., The radio receiving set shall consist of the following:

1 Receiver, Radio R-277C/APN-70

1 Indicator, LORAN IP-58A/APN-70

1 Mounting MT-810/U (Receiver)
1 Mounting MT-811A/U (Indicator)

3.3 General specification, The requirements of MIL~E~5400 for class 1 equipment
apply as requirements of this specification with the exceptions and additions called
out herein. When the two specifications conflict, this specification shall govern.

1 < W1
.3.1 Separable compone

shall be located in the equipment and attached thereto so that they are readily acces-
sible and can be replaced without the use of any special tools, All separable compo-
nent parts shall be so designed that they can be inserted in the equipment in but one
position, that position being the one for optimum operation and performance.

nt parts, Component parts such as tubes and subassemblies

3.,3.2 Circuits, All circuits shall be so designed that no damage occurs when the
equipment is operated with any combination of operating controls and service adjust-
ments set to any possible combination of settings.

3.3.3 Motors. Motors used for ventilating fans or for other purposes shall be brush-
less types.

3.3.4 Fuse. Fuses shall not be included in the equipment, Fusing shall be provided

3.3.5 Convenience. The design of the major subassemblies shall be such that they
may be removed from the chassis proper, without unsoldering any connections, After
being removed, it shall be possible to interconnect them with the chassis to form a
complete working unit for test purposes.
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3.3.6 Maintenance provisions

3.3.6.1 Adjustments. Each maintenance adjustment shall be marked to permit its
ready identification. Each maintenance adjustment shall be of the screwdriver ad-
justment type with a grounded metal shaft. No maintenance adjustments shall be
located on the front panel of the receiver. The equipment shall require no mainte~
nance adjustments under flight conditions.

3.3,6.2 Service bench operation. When the Receiver, Radio R-277C/APN-70 is
removed from its housing, it shall be possible to place it on any side except front
and rear on a smooth surface without causing damage to any components. It shall be
possible to operate it when it is removed from its housing, but the detailed perfor-
mance specified herein need not be provided while the housing is removed. It shall
also be possible to service and align the receiver subassembly when removed from
the main unit without objectionable interference upon any r-f channel.

3.3.6.3 Provision for field maintenance. Circuit test facilities shall be provided
in accordance with MIL-STD-415. The location of the test points shall be determined
by the component layout and the circuitry involved.

3.3.7 LKlectron tubes. Electron tubes shall be selected in accordance with MIL-
STD-200.

3.3.8 Diodes. Diodes shall be selected in accordance with MIL~S-~19500/118.

3.3.9 Interference. Interference control requirements shall be an accordance with
MIL-STD-461.

3.4 Design. The radio receiving set, when installed in an aircraft with a suitable
primary power source and connected to an antenna system supplied with signals from
Loran ground transmitters, shall constitute a complete and operative navigational
system,

3.4.1 Size and weight. The dimensions of Receiver, Radio R-277C/APN=-70 shall be
in accordance with MS91403~B1D1. The weight of Receiver, Radio R-277C/APN-70
shall not exceed 50 pounds. The dimensions of Indicator, LORAN IP-58A/APN=-70 shall
not exceed 6-1/4 inches wide, 6-3/4 inches high, 20 inches deep. The weight of
Indicator, LORAN IP-58A/APN-70 shall not exceed 15 pounds.

3.4.2 _Housing. Receiver, Radio R-277C/APN-70 and Indicator, LORAN
IP-58A/APN-70 shall comprise 2 metal cabinets. The housings shall be of sufficient
rigidity and strength to withstand rough handling, The parts within each housing shall
be assembled in a single unit which can be easily removed from the housing. The
entire set shall permit easy removal from the shock mountings.

3.4.2.1 Handle. The housing of Receiver, Radio R-277C/APN-70 shall have suitable
carrying handles attached for ease of handling.

KLU FIVEORK . RAMLLJILZ NI 70\ I NN
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3.4.2.2 Enclosure and ventilation. Adequate provision shall be made to prevent
leakage into the interior of the equipment of water, sand, oil, or the like, that may fall
or collect on top of the unit. The equxpment shall be as waterprooi and dustprooi as
pracucame. anu t.nerexore. me use OI ventuatmg wuvers shall be resiricied as much

as mAasal i e e ‘J“mnnb

3.4.3.1 Visor for CRT. A visor designed to enhance readability in the presence of
sunlight shall be mounted in front of the indicator tube. The visor shall be of material
sufficiently flexible that personnel accidentally hitting it are not likely to be injured or
o damage the indicator. It shali be easy to insiail or remove withoui the use of special

The front panel shall be in accordance with MIL.~-P-7788, type II.
3.4.4.1 Dimensions. The plastic lighting plate shall be between 1/32 and 1/16 inch

smaller in length and width dimensions than the control panel mounting plate.

3.4.4.2 Li@ t source. Specific approvai oif the procuring activity shalli "e biai'ned

as to the type of light source and assembly to be used with the plastic lighting pla

Q4412 Mnauntine nlnfn 11 ~oamnn
VAsAm prAmw ~ Y

U R XU AVAL/ WAL

y. fastenings except those extending all the
way thmuvh the plate, suc ch

the front surface of the mounting I late.

3.4.4.4 Lamp power circuit. The power circuit to the illuminating lamps shall be
controlled by the on-off power switch for the equipment,

3.4.4.,5 Finish, The edges of the mountiing plaie shail be

reflecting enamel conforming to MIL-E-5556.
3.4.4.6 Markings. All operating controls shall be located on the front panei. Gain

control knobs and control knobs navmg fixed detent posmons shalil inciude a position
tn $Thrvminata tha

marxmg on the knob which shaii be ililuminated from the iamps used to illuminate the
panel lettering. Knobs having fixed detent positions shall also have an indication for

aach ?ncitinn marlked on the nlnni'tn lichﬂna nlnfn

3.4.4.7 Veeder-root type counters. Illumination shall be provided for the time dif-
ference counters which sball permit readings under all lighting conditions, but shall
not interfere with the operator’s vision at night. The numerical read out from the
veeder-root counters shall be entirely compatible with existing Loran charis on ail

modes of operation, including LORAN A, LORAN C and LORAN CS. No interpolation or
cross references charts shall be required.

3.4.5 _Interconnecting receptacles. Radio Frequency Plug UG- -88C/U in accordance
with MIL-C-39012 shall be suitable for mating with receptacles located on the front

[N
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or rear panels of the equipment. Either Part Number M39012/16-0001, solder type,
or Part Number M39012/16-0004, crimp type, shall be provided as specified by the
procuring activity (see 6.2).

3.4.6 Warning notice, The statement ‘‘WARNING - HIGH VOLTAGE - TURN OFF
POWER BEFORE REPAIR OR ADJUSTMENT WITHIN UNIT” or equivalent shall be
displayed conspicuously on the units. A durable form of lettering or engraving, or a

nameplate shall be used.

8.4.7 Primary power source. The receiving set shall be designated as a category B
utilization equipment in accordance with MIL-STD-704 with exceptions and additions
specified herein. The primary power for the equipment shall be a single-phase, 380 to
420 Hz source. One side of the power input circuit may be grounded.

3.4.7.1 _Power consumption. The maximum power consumption shall not exceed
410 voltamperes at nominal line voltage (115 volts root-mean~square).

3.4.8 Reliability. Reliability of the Receiving Set, LORAN AN/APN-70B shall be
determined in accordance with MIL-STD-781. The equipment shall provide a minimum
acceptable time~between-failure (MTBF) (91) of not less than 250 hours at a confidence
level of 90 percent.

3.4.9 Longevity, The equipment shall have a longevity of not less than 2000 hours
before wearout failures occur or the equipment consistently fails to meet the speci-
fied MTBF index.

3.4.10 Maintainability, Maintainability requirements shail be in accordance with
MIL-STD-471.

3.5 Performance

3.6.1 Delay controls. Two speeds of delay control shall be provided by the same
control knob. The two speeds shall be obtained by axial movement of the control knob,
When the control knob is pushed in, a coarse delay control covering approximately
1000 microseconds per revolution of the control knob shall be provided. When the

control knoh is pnnna out, a fine de‘ny control novarine nmmﬁmnfn]v 100 micro~

WEE W WE WV Y WA Lo o il LR A

seconds per revolution of tha control knob shall be provided. The maximum torque
for course delay control rotation at room temperature or above shall be 75 ounce-
inches to start and 50 ounce-inches to run, The electro-mechanical stops at the end
of the delay crank rotation shall not loosen when the end of the range is reachad.
Suitable detent action shall be provided in both positions of the delay control knob.
These controis shail actuate both the execu‘omc uemy neitwork and their i"éspecuve
veeder-root type counter, Two sets of these controls shall be provided. One of these
controls shall be designated W DELAY and the other shall be designated Y DELAY,
It shall be possible to rotate the delay controls in both fine and coarse positions from
minimum to maximum delay and from maximum to minimum delay without any discon-
tinuities in the presentation. Electro-mechanical stops shallbe provided in the vicinity
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of the minimum and maximum delay settings so that it is not possible to obtain an
erroneous delay reading. The setting of the delay control knobs shall not be affected
by vibration or shock conditions encountered in normal operation, The electro-
mechanical stops shall be of the type that cause a lock whenever power is removed
from the equipment no matter what the position of the control knobs happens to be at

the time. The stops shall permit a range of adjustment of the delay readings from
0 -9ag Ann,‘_‘e or wider,

VY snA &

3.5.2 Delay reading range. The minimum range of delay readings obtainable shall be
0 to L./2 minus 3100 microseconds on LORAN A operation and shall be 9500 to L minus
3100 microseconds on LORAN C operation. (Repetition rate is defined in 6.3.14.)

3.5.2.1 Indicator presentation. Indicator presentation shall provide suitable means
for matching one pari of pulses such as is normally used in standard LORAN operation
(1700 kHz to 2000 kHz).

sweep slave traces shall

PV viaAw VA L2~ L iy ST Daallas

3.5.3 Spurious pedestals.

appear on the cathode ray tu h delay reading exceeds L/2 minus 1625 micro-
seconds while in the LORAN A mode of operation, or when a delay reading exceeds
L minus 1625 microseconds while operating on the LORAN C or LORAN CS mode.
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3.5.4 Self-checking function. Self-contained facilities shall be provided so that the
timer operation of the pulse repetition rates and the delay marker systems can be
checked. With input signals up to one volt peak, interference from radio frequency
signals or noise shall not appear on the oscilloscope traces with the function switch

—— PR, eemtes Lo ~al el on e Bma e mmmnn oy o

in a posulon used GXCIUSIVBL)’ 10r SBD“LHEbKLug purposes.

3.5.5 Pedestal vertical amplitude, The vertical amplitude of all pedestals shall be
5/16 inch, plus or minus 1/8 inch,

3.5.6 Drift control. The combination of fine and coarse drift controls shall provide
a means of chanrlng the pulse repetition rate (PRR) a minimum of plus and minus
200 parts per m!llion without discontinuity. The fine drift control alone shall be

capable of changing the PRR a minimum of plus and minus 125 parts per million and
4 maximum of n'lnc and minug 250 nartq per million when the coarse drift control is

v AlAGdRriisceiis Va Addaanmas i 112121141 Wiltll it LUal ot Uui

properly adjuqted The fine, ma.nual. drift control shall be located on the front panel
of the unit. The coarse drift control shall be a screwdriver adjustment and be acces~
sible for maintenance purposes only. The fine drift control shall have a pointer or
marker set to indicate to the operator the approximate position at which the exact
PRR is obtained when the course drift control is properly set. In no case shall the
operation of the drift controls enable synchronization with any LORAN PRR except the
one to which the pulse repetition rate switch is set. The coarse and fine drift controls
shall have stops to limit their rotation to less than 360 degrees. The limits on the
fine drift control are to be met only at normal ambient conditions. Under extreme
ambient conditions the pulse shall drift left when the fine drift control is turned full
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counterclockwise. Under extreme ambient conditions, a pulse which has been locked
in place by turning on the automatic drift control switch must remain locked when
the drift control pot is turned throughout its entire range.

3.5.7 Left-right control. A 3-position control with spring return to center position
shall be provided to change any pulse repetition period between plus and minus 75 and
plus and minus 150 microseconds with the function switch set to position one, and
between plus and minus 11 and plus and minus 14 microseconds with the function

switch set to any other position.

3.5.8 Indicator presentation. The oscilloscope pattern presented on the cathode ray
tube shall be such that LORAN pulses can be readily matched.

8.5.8.1

Vedea -

positions of the function switch of LORAN A operation shall be as follows:

erent

unction switch positions {LORAN A), The oscilloscope sweep for di

Asse A I A A e 2223

a. Function switch position 1: Two linear traces of L/2 duration, one positioned
above the other. The top trace shall have one raised X or master pedestal. The
bottom trace shall have one raised slave pedestal. The slave pedestal shall be either
W or Y, and shall be chosen by the W-Y HF delay switch. Each pedestal shall be
1200 240 microseconds wide. Refer to figure 1 for additional characteristics.
Cathode ray tube sweep speed shall be increased by a factor of between 15 to 1 and
18 to 1 during the time occupied by each pedestal. After each pedestal, the sweep
speed shall slow down exponentially to a constant sweep commensurate with the screen
width and the rep rate. This return to normal speed shall be complete between 1500 and

2000 microseconds after each pedestal.

b. Function switch position 2: Two traces referred to as X and W or Y vertically
spaced. Each trace shall be 1200 240 microseconds duration. These traces shall
correspond to the tops of the pedestals mentioned for function switch 1 above. Refer

to figure 2 for additional characteristics.

c. Function switch position 3: Two linear traces, superimposed. Each trace shall
be 400 80 microseconds duration. These traces shall correspond to approximately
the first one-third portion of the traces in function switch position 2. Refer to figure 3
for additional characteristics.

d. Function switch position 4: Identical to functionswitch position2, except for trace
separation. The trace separation shall be from 1/4 to 1/2 inch.

e. Function switch position 5: Identical to function switch position 3, except for the
addition of self-checking calibration markers to check timer operation of the delay
marker systems. Refer to figure 4 for additional characteristics,
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1200 *240 4 SEC
oo iul

DIMENSIONS IN INCHES

Function Switch Position 1 Indicator Presentation (Mode A Only)
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FIGURE 2. Function Switch Position 2 Single Presentation (Mode A Only)
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FIGURE 3.
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3.5.8.2 Function switch positions (LORAN C). The oscilloscope sweep for different
positions of the function switch on LORAN C operation shall be as follows:

a, Function switch position 1, one linear trace of L duration. Near the beginning or
ieft hand edge of the trace shall be a raised master pedesial. Along the remainder of
the trace, but not sooner than 11,000 microseconds from the beginning of the trace,

there ghall appear a raiged glave pedestal, The slave pedestal shall be either W or Y

T A AW WA T W W AAWR Vease —ata v e Saseeaa e wmawra YV

and shall be chosen by the W-Y, HF Delay Switch. Each pedestal shall be 1400
+240 microseconds wide. Refer to figure 5a for additional characteristics,

b Function switch position 2, two linear traces referred to as X and W, or Y ver-

Ao e T 17 L. 94NN AN e s o e o hf -

tically spaced. Each trace shall be 1400 +240 microseconds aurauon. ul sé traces

all nf\«wnnamnrl Q-A Hnn tnneo nf ﬂ\n mdnafn‘l rlimnneinnn -an innatinn auritnh
UM&L WA A Hv lu' "w uuv WANSLAA WP VYV S wu

ahove. Refer to fimre 5b for additional characteristics.

c. Function switch position 3, two traces superimposed. Each trace shall be 400
+80 microseconds duration. These traces shall correspond up to approximately the
first one-third portion of the traces in funciion swiich position 2. Refer to figure 5c¢

far adAitinnel nha ntariatine
AV A QLAWY L‘-Ull“l \Jllal “\l Wrd AD VAV D,

d. Function switch position 4 identical to function switch position 2, except for trace
separation. The trace separation shall be 1/4 to 1/2 inch,

e. Function switch position 5 identical to function swiich position 3, except for the
addition of self-checking calibration markers tocheck timer operation of delay marker
systems Refer to ﬁm:re 4 for additional characteristics,

Q2 84Q w-Y HF Aalav guritnh The “].V HEF

VeVew LA ALY T VY A WNSELe

vating either the W gain and delay controls o

v switch ghall nrnvidp means of acti-

u‘y oYY e v ~a

dela
r the Y gain and delay controis.

2,510 Time charine cain controls, Three senarate aain contrgols shall he nrovided
. 1me g gain con ee sepa ga prov

L.2,.4Y SDalil 10eC,

each of which shall be capable of controllmg the gain of the receiver from minimum
to maximum gain on certain specified portions of the traces when the function switch
is in position one, and those portions of these traces used with the function switch
in positions 2, 3 and 4.

2810 1 Y7 maatarn annantrnl In the T.ORAN A mods of oneration the YA mactor

Cowen Ve LB hd  AAMBIVIA  SLLVL Ve BBl WAV A\JAMIIN fL MAUVUU Vi UPWA GrAVIlg WiAw 4ad
gain control shall control the gain of the traces on function switch position 1 from
electrical zero to L/2 (the master or upper trace). In the LORAN C and LORAN CS
modes of operation, the XZ master gain control shall control the gain of the trace on
function switch position 1 from electrical zero (reset) to 11,000 microseconds.

3.5.10.2 W _and Y gain control. The W or Y gain control in the LORAN A mode of

nnaratinn chall nnntrnl tha aain nf tha tranco fram 1./9 to 1, lﬂ-\n clave nr lowar trana)

WA A Le Al WESWALA WWAAVA WA wWaW AL WA WAL WA MWW AL WALE Ad/ & WA T W Wi AVIV WA WAV

In the LORAN C or CS modes of operation, W or Y gain control shall control the gain

11
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FIGURE 5a. LORAN C and CS Indicator Displays
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MASTER o MASTER — 7 ™\
PULSE uo,x\‘/\ PULSE No.?‘/ \
/ \ -/ \
SLAVE ——a SLAVE —o
ux.ss NO.1 PULSE qu/ \

FUNCTION NO.2 DISPLAYS TOPS OF PEDESTALS
(FIRST TWO PULSES OF EACH TRAIN ARE ViSiBLE)

FIGURE 5b. LORAN C and CS Indicator Displays (Contd)
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FUNCTION NO. 3 (AFTER MATCHING )

FIGURE 5c. LORAN C and CS Indicator Displays (Contd)
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of the traces from 12,800 microseconds to L (the right hand portion of the trace in
function 1), The choice of use of W or Y gain control shall be provided by the W-Y

HF uemy uwu.c,n

3.5.11 PRR_ - station selector. A 24-position switch shall be calibrated clockwise
S0 through S7, then LO through L7 and finally HO through H7, eight positions each.
When the pulse repetition rate switch is set at a given position, the time shall generate

the proper L /2 mneriod, or 1. neriod, as the case mav he in the followine chart

g adj o Pra A Ay PP ansnay et WRTT 22iS  TT sii SesT aviaaU VW ey wesma v

Bulse
Repetition L Period
Rate L/2 Period (LORAN A) L Period (LORAN C) (LORAN CS)
SO 25,000 microseconds 50,000 microseconds 150,000 microseconds
S1 24,950 i 49,900 " 99,900 i
S2 24,900 " 49,800 " 99,800 "
24,850 " 49,700 " 99,700 "
S4 24,800 " 48,600 " 89,800 "
S5 24,750 ¥ 49,500 " 99,500 "
S6 24,700 " 49,400 " 99,400 "
s7 24,650 " 49 300 " 99,300 "
i0 20,000 " 40,000 " 80,000 "
L1 19,950 " 39,900 " 79,900 "
L2 19,900 " 39,800 " 79,800 "
L3 19,850 " 39,700 " 79,700 "
14 19,800 " 39,600 " 79,600 "
L5 19,750 " 39,500 " 79,500 "
L6 19,700 " 39,400 " 79,400 "
L7 19,650 " 39,300 " 79,300 "
HO 15,000 " 30,000 " 60,000 "
H1 14,950 " 29,900 " 59,900 "
H2 14,900 " 29,800 " 59,800 "
H3 14,850 " 29,700 " 59,700 "
Hé 14,800 " 29,600 i 59,600
H5 14,750 " 29,500 " 59,500 "
Hé 14.700 " 29.400 " 59.400 n
7 14 cl:e " an ann " 2a onn "
e » U &V, OVV UT,,QUvV
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3.5.12 Power ON-OFF switch, The power ON-OFF switch shall be combined with
the XZ gain control so that only one knob is required for both controls. The OFF
position shall be such that the gain control is turned to the extreme counter clock-
wise position,

3,5.13 R-~F channel switch. A suitable 5-position switch shall be incorporated in
the receiver to allow the selection of one of 5 r-f channels. These channels shall be
numbered in a clockwise direction as follows: 1, 2, 3, 4, and 7. The first four are to
be bracketed with the nomenclature HF and the number 7 is to have the nomenclature
LF suitably inscribed in its immediate vicinity.

3.5.14 R-F channel frequencies. The frequency coverage of different r-f channels
shall be as shown in table L Channel No. 1 shall always be set to the highest frequency
channel, Crystals of appropriate frequencies shall be used in the oscillator circuit of
the receiver to provide proper heterodyne action with the received signal.

TABLE 1
Peak Set Frequency
Maximum
Variation From
Room Temperature
Frequency During
Frequency | Nominal Room Temp.| Environmental
Channel | Range Frequency | Frequency | Tolerance Tests
Number | Kilohertz | Kilohertz Kilohertz Kilohertz Kilohertz
-— —
1 1700-2000 1950 1950 5 £15
2 1700-2000 1850 1850 +5 =156
3 1700-2000 1900 1900 £5 %15
4 1700~-2000 1750 1750 x5 =15
7 90~-110 100
Y
1/ Due to the double hump response of the receiver bandpass on channel 7, Peak Set

Then A ue
Frequency does not apply.

3.5.15 Heterodyne oscillator, The receiver heterodyne oscillator shall bhe crystal

controlled on all channels.

iNn

ne O0SCi

lowest practical value.

LWadnen o

N ec 121 -
3.5.15.1 Heterody
the

shall be kept to

ator radiation, Radiation from the heterodyne oscillator

16



Downloaded from http://www.everyspec.com

MIL-R-7276C(USAYF)

3.5.15.2 Heterodyne oscillator stability. The maximum frequency deviaticn of the
crystal controlled heterodyne oscillator shall not exceed the frequency stability re-
quirements imposed on the crystal units themselves by the applicable crystal speci~
fication,

3.5.16 Automatic drift control, The automatic drift control (ADC) shall provide

suitable means of holding the received master and slave pulses on their respective

pedestals, The ADC shall be capable of locking and holding the master and slave
pulses so that the leading edges of the pulses are a.pproximately 100 microseconds
from the left edge of their respective pedestals, The ADC shall be capable of holding

noise~free received pulses whose vertical amplitude on the cathode ray tube trace is

<
2

three-eighths inch and whose puise repetition rate differs from that of the receiver by
as much as plus or minus 150 parts per million. In the presence of noise, where the

peak signal-plus-noise to noise ratio is a maximum of 2

synchronization for at least a 1-minute period with the manual drift control centered.
The noise source for this condition shall be that of the receiver itself,

8
=

3.5.16.1 ADC ON=-OFF switch, The ADC ON-OFF switch shall be incorporated with
dlamn deaifs ~nsedenl sreddbls memler A Arenl Annmbmal An fha Funant mnanal
LG UI'lil CULLIVL Wil VILLY VLTS Uudl GULIWLUL VL Wi Vi pauvs,

3,5.16.2 ADC direction of drift. The direction of pulse drift when not positioned
on the pedestal, as viewed on the cathode ray tube traces, and with the ADC ON-OFF
switch on the ON position, shall be from left to right for the maximum clockwise
position of the fine drift control, and from right to left for the maximum counter-
clockwise position of the fine drift control.

3.5.17 Indicator focus control. A suitable screwdriver type of focusing control
ghall be accessible from the front of Indicator, LORAN IP-58A/APN-70.

3.5.18 Indicator brilliance control. A suitable screwdriver type of brilliance control
11 be accessible from the front panel of Indicator, LORAN IP-58A/APN=70.

.
1
na

m»

3.5.19 Quartz crystal units. Nontemperature controlled standard aquartz crystal
units shall be chosen from MIL-C-3098.

3.5.20 Residual hum, With the receiver input terminal g'rounded, hum ampiitude
modulation shall not show on the oscilloscope screen when the receiver gain controls
are varied through their entire range. Hum intensity modulation shall not interfere

with operation with the brilliance control adjusted to normal brilliance.

3.5.21 Receiver overload. There shall be no evidence of receiver overload with
standard signal input to one volt peak,

Q£ o smmndesman deaenaw -~ as amaa i mamand b PN - nlhawmemals ~

3.5.22 Receiver input. The input circuits of all r=f channels of the receiver shall be
designed to operate with an external antenna coupling unit, Connection between the
antenna coupling unit and Receiver, Radi 77C/APN-70 shall be by means of up
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avice to he located in an auxiliary antenna ¢

3.5.24 B-plus power for external antenna coupler unit, A direct current voltage
shall be connected to a pin on the power input receptacle for furnishing approximately
120 volts at 10 miliiamperes curreni., This voiiage shaili be used as the B-pius supply
for an external antenna coupler unit to be used with this equipment.

3.5.25 Selectivity. The overall selectivity of the receiver shall be as indicated
in table II with the following qualifications:

3,5.25,1 Symmetrical bandwidth shall be the condition where not less than 40 percent
of the total bandwidth exists on either side of the r-f channel peak set frequency for
channels 1, 2, 3, and 4 and on either side of the r-{ channel nominal frequency for

PR YN nemmal fanminmaer —Ane th QA2 Ansrm

channeil 7. At no time shall the nominal r-{f channel frequency be more than § dB acwn
from the actual center frequency.

TABLE [I
Channel | dB Down |dB Down| Symmetrical | Room Temp. | Max Variation
Number | From Set | From Bandwidth Tolerance From Room Temp.
Freguency | Nominal In Kilohertz In Kilchertz Cond, As A Result
Freq. LORAN LORAN Of Environmental
A C A C Tests in Kilohertz
LORAN
A C
1,2,3,4,7 6 6 50 23 =10 +3 +15 +4.5
l=2=3;4.=7 60 60 240ma.x 60 - hadaded - e -
1,2,3,4,7 100 100 600max | 200 | ~-- -—- -— ——-

Refer to figure 6 for additional characteristics on the response of channel 1, 2, 3, and
4, Refer to figure 7 for additional characteristics of response on channel 7,

= Fad xXriA 1 i [a ) %8 L =Y
3.5.26 Video selectivity. The overall video response between the input to the first

video stage and the cathode ray tube output shall be flat within plus or minus 3 dB
between 30 hertz to 30 kilohertz.

3,5.26,1 Video amplification. With the receiver input terminal shunted by a 50-ohm
noninductive resistor, it shall be possible to obtain at least one-quarter inch of grass
on the cathode ray tube traces on sweep speed one, When v1ewmg a single pulse on
the face of the cathode ray tube, ciipping of the {op of the puisc shall not occur untll
the pulse amplitude is at least 2 inches, or until it extends beyond the tube face,

whinhaver nocuire f! rot
VVAMVIIVY VTVvvd WWWV WA W 284 WV,
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fo +5 kH2

-6 dB BELOW

L PEAK

NOMINAL 50 %10 kH

Bandpass for Channels No. 1, 2, 3 and 4
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3.56.27 _Sensitivity., Using the dummy receiver input load, signal source and output
indicator specified below, the sensitivity of the receiver over the entire frequency
range shall be such that 5 microvolts input shall provide not less than standard
output.

Q 71 Nummu ranaivar innut lnad Tha dummvu ranaivar innnit 1na
WSyl T A At VALLAALL Y b WIS LV WD ‘?!“. AN Ay -~ AR \‘MJ - WIS T WA w‘lﬂ T

of a 50-ohm noninductive resistance,

3.5,27.2 Standard signal source, The standard signal source shall be obtained from

an approved type signal generator, The signal shall be unmodulated continuous wave.

3.5.27.3 Gain control. The gain control shall be set as required.

3.5.27.4 Standard output. An output level of one volt root-mean-square combined
signal and noise shall be reierred to as siandard ouipui. The signal output shail be
measured by replacing the second detector with a vacuum tube voltmeter, the input
impedance which shall be equal to the parallel connection of the following circuit

elements:

10 micromicrofarads (maximum)
33,000 ochms (noninductive).

3.5,28 Signal-to-noise ratio. With the gain control adjusted so that the input speci-

fied under 2,527 provideg standard outmut, the root-mean-smare value of the noise

shall in no case exceed 0.2 voltsonall channels when the r-f input voltage is removed.

3.5.29 _Spurious responses. The ratio of the input required to produce standard
output at the spurious response frequency to the standard signal input at resonant
frequency with the gain control adjusted for standard output at this frequency shall
exceed the values tabulated below for all channels:

Intermediate frequency 3,000 to 1
Image frequencies 20,000 to 1
Other frequencies 100,000 to 1

The frequencies classified under other frequencies shall not include harmonics or
subharmonics of the signal generator frequency at circuit resonance nor frequencies
within the 100 db pass band of the receiver as specified in 3.5.25.

The term “‘intermediate frequency’’ shall include all frequencies within the inter-
mediate frequency pass band of the receiver. The term ‘‘image frequency’’ shall
mean the frequency near the nominal image frequency at which spurious response is
maximum. The frequencies classified under ‘“other frequencies’ shall not include
harmonics or subharmonics of the signal generator frequency at circuit resonance,
frequencies within the 100 dB pass band of the receiver as specified in 3.5.25.1, nor

frequencies within the 100 dB pass band at the intermediate and image frequencies.

21
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3.5.30 lnterconnectmg cable. The equipment shall be so designed thata cable length

om 2 to 25 fe mav be used to interconnect Raceiver-Radio R~277C /ADN-7ﬂ with

nf fr
C4 Gt o 25 feet mnay LIreoNNeCT [neCivel=nRnallll "%

Indicator, LORAN !P-58A/APN-70.

3.5.31 Mode switch, The mode switch shall be a 3-position rotary switch with
lighted pointer. It will be part of the basic modification of the original APN-70, It
should be mounted on the timer chassis near the lower edge of the front panel. The
three positions shall be labeled A, C, and CS, This switch shall select a proper group
of repetition rate timing signals from the rep rate switch and alter the display se-
quence and pattern in a matter appropriate for each mode of operation as follows:

a8, “A” position Selects a proper group of repetition rate timing signals for a L/2
period r ranging from 14,650 microseconds to 25,000 microseconds in 24 step positions.
Four frequencies are utilized in this mode, 1750, 1850, 1900, and 1950 kHz.

b. “C?” position: Selects a proper group of repetition bite timing signals for repetition
periods ranging from 39,000 microseconds to 50,000 microseconds (S and L) in
16 step positions utilizing 100 kHz,

c. *“CS» position: Selects aproper group of repetition rate timing signal for repetition
periods ranging from 59,300 microseconds to 100,000 microseconds (SH, SL and SS)
in 24 step positions 1 fﬂizina 100 kHz

ep positions utilizing «Hz
3.5.32 Coherent detector switch., This switch shall have no effect on the operation

when in the UP position. When moved to the DOWN position it shall cause the receiver
gain to be down graded by 30 dB at all times except during the pedestals. The purpose
of this switch is to prevent intermittent noise pulses and strong stations which occur
outside the pedestal periods from over loading the receiver to the extent that re-
covery would amount to a substantial proportion of the repetition rate time.

3.6 Mouniing MT-810/U (Receiver). The mounting shall be constructed in accor-
mnoe with Drawing 59D12660 except that automatic locking devices shall be used in

mhl

17
LiRSE Y o

ieu of olamn acce
\leu ¢ clamp asse

3.7 _Mouniing MT-811A/U (Indicator). The mounting shall be so designed and con-
structed that the detail requirements set forth herein shall be met when the indicator
is subjected to service condition tests as stated in section 4. Provision shall be af-
forded so that the mounting may be inverted and the indicator suspended therefrom as

well as the condition wherein the indicator is instalied superlor io the muunung. The

normal horizoutal axis of the indicator unit when installed in an aircraft may vary a

maximum wlai of plus or minus 30 degrees from the true horizontal. Provision shall

be included s0 ihat the horizontal axis of the indicator unit when viewed from the front,
may be tilted 10 degrees upward when the indicator unit is installed superior to the
mountmg, or id degrees downward when the mounting is installed superior to the
indicator unit. The mounting shall comply with MIL-C~172.
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3.8 Visual performance., When supplied with suitable signals from any Loran pair
of a LORAN chain (either a LORAN A cham or LORAN C chain depending upon wmch

=aa S S e em o mem b b L e sermsen bl T Al

e
£
g
E

degree that n nfusioa ma sult therefrom.
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3.9 Government loaned property. When specified in the contract, the Government
will loan the following to the contractor upon hie request.

Item No. Item Description Quantity
1 Receiver, Radio R-277C/APN~70 1
2 Indicator, LORAN IP-58A/APN-70 1
3 Mounting MT-810/U (Receiver) 1
4 Mounting MT-811A/U (Indicator) 1
4., QUALITY ASSURANCE PROVISIONS
4.1 Responsibility for inspection. Unless otherwise specified in the contract or

purchase order, “the supplier is respoasible for the performance of all inspection
requirements as specified herein. Except as otherwise specified, the supplier may
utilize his own facilities or any commercial laboratory acoeptable to the Government.

The Government reserves the right to perform any of the inspections set forth in
S NP o 2 L2 a8 assle ~ aem emle mmbd meren newma Aossmead manaoce wr ure supplies

wie speciiicaudn wnsre suco inspections are deemed necessary o assu
and services conform to pm:crimd me

4.2 The quality assurance provisions of MIL-E-5400 and the requirements specified
herein shall be applicable to this specification, When the two documents conflict, this
specification shall govern.

4.2.1 Classification of tests. The inspection and testing oi the Radio Receiving
Set AN/APN-70B shall be classified as fellows

a. Preproductiontests ............ ..... v .oo.. . See 4.3

b. Quality conformance inspectiontests ... ......... See 4.4

sv) wwamas = - ~ e e W @ e s o3 o8 s s o8 s NUT Ss

4.3 Standard test conditions. Unless otherwise specified or indicated, the following

conditions shall exist during tests and performance measurements on all components.

a. Ambieni temperature: Room ambient (between the limits of plus15°C and plus 35°C.
IENOYTY .1 ALOTWY
99 £ and 99 r)j.
b. Humidity: Prevailing ambient, up tc 95 percent,
N
&I
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Atmospheric pressure: Normal.
. Vibration: None.

c
d
e. Interconnecting cable: Interconnecting cable between units may be any length from
3 to 25 feet.
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11
hertz, measured across

(92185 S

h. Number of tests: Tests to determine compiiance with eachof the performance re-
********** ied herein shall be made on not less than one representative fre-

quirements speci than
quency in each r-f frequency channel, unless it is perfectly obvious from the particular
performance requirement or from the results of other measurements that a smaller
number of tests will serve to demonstrate full compliance with the requirements or,
on the other hand, that a larger number of tests are necessary to demonstrate full

compliance with the requirements.
Vacuum tubes: The tubes used shall be chosen at random from representative

i,
groups of the selected types, all tubes in each group having been tested and found to
comply with the requirements of the applicable tube specification.

Fhl-b

s
<-

4.4 Preproduction testing

4.4.1 Preproduction test samples. The preproduction tests samples shall consist
of models representative of the production equipment They shalil be tested under the

PSS P Y

test conditions specified herein and at the point designated by the contract.

4 { Sampling instructions. The contractor shall conduct tests on 11 prepro-
duction sample equipments to determine that the design of the equipments meet the

i SQizipe

equirements specified herein. The contractor’s test shall be conducted in accordance
with the test procedures specified herein,

4.4.1.1.1 Testing schedule. The 11 sample equipments shallbe processed as follows:

a. Sample No. 1. Sample No. 1 shall be subjected to the following tests:

Tests Applicable Paragraph
Exam.ination of product 4.6.1
Operational tests 4.6.2
Environmental te as follows 4.6.3

Shock 4.6.3,4
Explosion 4,6.3.6

24
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b. Sample No. 2. Sample No. 2 shall be subjected to the following tests:

Tests Applicable Paragraph
Examination of product 4.6.1
Electrical tests 4.6.2.1
Environmental tests as follows:

Temperature-altitude 4.6.3.3

Humidity 4,6.3.5

Vibration 4.6.3.4
Equipment stability 4.6.4

c. Sample No. 3, Sample No, 3 shall be subjected to the following tests:

Tests Applicable Paragraph
Examination of product 4.6.1
Electrical tests 4.6.2.1
Power teslis 4,6.2.2
Power source transient 4,6.2.4

d. Seven equipmsants shall be subjected to the reliability demonstration test specified
in 4.6.5. Two of the seven equipments shall be continually tested for longevity as
specified in 4.6.6.

e. One equipment shall be subjected to the maintainability demonstration test spec-
ified in 4.6.7. The equipment shall be subjected to examination of product, 4.6.1, and
electrical tests, 4.6.2.1, prior to, and after, the maintainability demonstration test.

4.4,2 Preproduction tests. Preproduction tests shall consist of the tests specified
under 4.6, subjected to the test conditions specified herein.

4.5 Quality conformance inspection tests. Quality conformance inspection tests
shall consist of individual test and sampling plans and tests,

4.5.1 Individual tests. Each Receiving Set, Radio, AN/APN-70B shall be subjected
to the following tests:

Tests Applicable Paragraph
Examination of product 4.6.1
Electrical tests 4.6.2.1
Power tests 4.6.2.2

25
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4.5.2 Sampling plans and tests

4.5.2.1 Sampling plan A. Production reliability acceptance tests shall be conducted
in accordance with the requirements of test level E of IL-STD-781. The test pro-
A

gram shall be in accordance with table

TABLE III, Production Reliability Test Program

_
Quantity ordered per Number of Reiiability test Total test programs per
year per contractor programs per increment* No. ordered per year
i to 100 1 1
101 to 200 1 2
Over 200 One from each additional Variable
100 or fraction thereof on
order
*A reliability test program shall consist of a quantity of at least 4 and not more than
7 units to be tested. The actual number shall be inat which is most economical.

4,5.2.1.1 Accept-reject criteria. Accept-reject criteria shall be in accordance with
test plan 1 of MIL-STD-781.

b o)

5.2.2 Sampling plan B. Quantities of Receiving Set, Radio AN/APN-70B shall be
lected at random in accordance with table IV and subjected to the sampling tests

S

TABLE 1V, Sampling Plan B

‘| Quantity of Consecutively Pro- Number tested per Total tested per number
\ duced items on order by Groups Increment ordered per year
! Per Contractor
T 1to 25 1 1

26 to 50 i 2

51 tc 78 1 3

76 to 125 1 4

126 to 200 1 5

201 to 300 1 6

Over 300 One from each addi- Variable

tional 100 or frac-

1 tion thereof on order

[\}]
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Tests Applicable Paragraph

Environmental tests as follows: 4,6.3

Tem peramre-amcuae 4.6.3.3

L § £ TS AL 2QA

Vi uuuu Ee VU, T

Humidity 4,635

4.5.2,2.2 Rejection and retest. When one equipment from a production run fails to

meet the specification, no equipmente still on hand or produced later shall be accepted
until the extent and cause of failure are determined and corrected.

A9 Nantinnatinn Af tants T Aanamatinnal macaanna individnal taste mav ha
TE NS d D VU“““L‘E‘« WIAL Vi VPR Vo, A VL P G h AVAVIIGL 4 CVARDVIAD) ML VAWML VWioW m, L4
continued pending the investigation of a sampling test failure, Final acceptance of

equipments on hand or nroduced later shall not be made until it is determmed that
equipments meet all the requirements of the specxﬁcation.

4,53 ects in equlpments already accepted. The investigation of a test failure
could indicate that defecis may exisi i ccepted » the con-

§
3
t

i in equipments already accepted. if
tractor chall f"l'lv advige the pmc_lr ng antivitu nf all dafnnfﬂ 1 valy to

- A wa ¥ avy

.6.1 - Examination of produci, The Receiving Set. Radio AN/APN-70B shall be
mrsntler Jamrramndnd wemnwmifer thaand thn domn amd AnmadrmmminatiAan nasasananwer
awl’ LUAD YT OU w \A-2 S u..y WAL uwWc lmwl luB' uculsu Gl VUVLID W UV WVl BovoDDaL y

mechanical measurements, mnﬂdna and worlkmanghin nnmn]v with the requirements
of this specification.

4.6.2 Operational tests

4.6,2.1 Eijecirical tests, The procedures and application of elecirical tesis to de-
tarmina nranar nawfAarmanna nA Anmanlianna nyiﬂs f‘h ramiiramante Af thie onanifi-
W d Alddidw PJUFGL yw&‘v&w n-uu uuw ACANS ‘U\‘“l&vlllv“VD Wi WAL wyvvtu

cation shall be prepare:d hyv the contractor and Ruhip ct to approval by the procuring

activity. The electrical tests shall be performed prior to the “other speciﬁcauon and
is ready to proceed with the other tests. Unless otherwise specified, the tests shall be
conducted on the complete equipment.

a ~rAan [ o P L W e s M _a em . mr. ANY A WNAY AT L WY Lo Lt ¥ s
4.0.4,.4 rOower BLS. in necei Ilg OeL, Ka4dl0 AN/AFYN-=(UD Sinall 2 ecuwea
toote that il AarmAanatmata Aanmanlian writh tha nowar annnly woasmii marmm tes Af thi
VD VD ARG & Wikl MV LMUWVIID Vi G VD leuyllﬂl\lv YWiIkk WA W i D\lyps] A UWWULIL DL

specification, These teata shall include testa ag outlined in 4,621, with the now

e e - e Sa= ——— = =

sources adjusted to extreme limits of specified voltages and freauency

4.6.2.2.1 Primary power. Compliance with power ratings shall be ascertained con-
currently with the power factor test of 4.6.2.2.1.1,
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4.6.2.2,1.1 Power factor test. Compliance with the equipment power factor re-
quirements of MIL-STD-704 shall be ascertained using the following instruments,
or approved equal:

Wattmeter: Weston model 310, form 3
Voltmeter: Weston model 341

ers

Ammeter: Weston model 370

The sign of the power factor shall be determined by connecting suitable capacitors
across the power input while the equipment is in operation, and measuring its effect
on the resultant power factor.

4,6,2,4 Power source transient response The equipment shall be tested for transient

response in accordance with ngures 8 and §.

4.6,3 Environmental tests. Environmental testing shall be in accordance with
class 1 requirements of MIL-T-5422 with the following additions or exceptions. When
the two documents conflict, this specification shall govern.

4 &
4.6.3.1 Salt spray, sand and dust, and fungus resistance t

specifically designated for critical units. The explosion test
pressure-sealed units,

4.6.3.2 Supplemental procedures, The contractor’s test procedures, when approved,
shall form a part of this specification.

4.6.3.3 Temperature and aititude tests. Units installed only in pressurized crew
compartments shall be tes*wu‘"' tc a minimum pressure of 8.9 inches of mercury
(30,000 feet altztude) for required performance, and nonoperating to 3.4 inches of

4 6341 Vibration isolated eguinment with i

PRGN Y P TAVAINA A MMAPS2LAFIEY VY b VA

olators removed. When equipment is

& NS - TraaalS sl iiielie 4

S
vibrated with external isolators removed, it shallbe nonoperating during the 10-minute
periods at each resonant frequency.

4.6,3.5 Humidity test

4.6.3.56.1 Test installation. The equipment shall be placed in a vented test chamber
in a manner simulating installed conditions whenever possibie. The equipment shall be
placed on an inert, interposing material such as loosely woven glass c‘"*‘* to prevent

the development of corrosion due to contact of dissimilar metals. Th
be protected against dripping of condensed moisture by an antidrip device that will not
impair the ﬂow of air throuzh the test compartment, An example of this antidrip device

is, though not limited to, a gabled or sloped roof.

28
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The power source rating in kva should be considerably greater
than the load kva in order to avoid difficulty in the determi-
nation of the effective voltage during the transient. Each of

the four tramsients shall be repeated at least three times. The
interval between ;:_n sients shall not be less than 30 seconds.
1

Tolerances shall be * 2% on voltages and ¥ 10% on time intervals.
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4.6.3.5.2 Test procedure, Commercial distilied water or tap water shall be used

a iy SRR By - mmmme L2304 ) § ¥, NPQUEPTIY TP I PR Tern TS e Y AR, S Ry
w opiain u ne LeBB&l‘y auInivily. wnel wel anu Uiy vuil uelimoinclors a4l usou w
Antarrmina nalatieva hinvmmids ﬂv\A mainim niv- un‘nhil‘n ovar fl\n nraf hn“-\ nl\n‘“ Iv\n
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900 feet per nute. The temperature within the test chamber ghall be raised fmm

p evailing room temperature. '20°C to 38°C (68°F to 100.4°F) to 50°C (122°F), during

2-hour period and shall be maintained for 6 successive hours, At the conclusion of
this 6-hour period, the temperature shall be returned to prevailing room temperature,
at as uniform a rate as is possibie. over a 16- to 17-hour period 'T“nis constitutes one

u-:xnpex auu‘e byblc. lll.c fUlH.I.lVU uunuux Ly suau Uﬁ UD :0 PGI‘L‘UUL uu'uugnuut eubn U-l l-lw

")A_hnnv Qnmwol-“ﬂn nunlas awvaent anl'- a twmanaitAarny minimimsm walatioa h“m(ﬂlﬁy Af
VyVaEo)y CavTpv & WwWalssllly aillladilil 1Siavive nuilliuivy

85 percent shall be nermitted durmg the down cycle of temperature. The temperature
c-_ycle shall be repeated 10 consecutive times.,

4.6.3.5.3 Comparison test. At the conclusion of the low stage of each temperature
cycle and after removal of excess moisture by inverting or tilting the equipment and
wiping it with a soft, clean cloth, the equipment shall be operated for a period not to
exceed 1 hour and checked against the initial performance record. Unless the pre-
liminary checks indicate that the equipment will be endangered by further iesting, the

mrmsivieen mend Al a1l b meshhlaadand ba dlha Alanbdeiand bamba Aamanifiad (o A 2 01 TE 4hhn mameion_
equipIiient Siails 0 SusjeCleld W uwi€ €18CwiCal eS8 gpeCilied in 4.0.4.1, 11 wi€ Squip=
ment iz found to be on the verce of failure and if fnchna- will endanger the equipment,
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it shall be dried in a drying oven capable of mamt,axmnz a4 lemperature of 37 7°C

(100°F) for a maximum period of 4 hours. Check shall be made during this drying
period to determine the recovery trends of the equipment. At the conclusion of the
drying period, 4 hours of any cycle. the equipment shall be operated and checked
against me initial penormance record. ii the equipment does not coniorm 0 specifi-

s vy s ey oo maihlo a"l\ﬂﬂﬂc-v@‘ AantamniAanatad ¢ ahall hn Py .
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T&,
s having failed to pass the humidity tests
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4.6.3.¢ Explosion test. Explosion tests shall be in accordance with MIL-T-5422,

mountings in nlace. After the equipment has opera init 30-mim
period, it shall be adjusted for optimum performance The equxpment shall be cperated
continuously for a period of 50 hours. Changes in performance that occur during the
S50-how: test shall be noted in order to determine compliance with the stability re-

quirements of section 3.

4 88 RNaoaliahi lity dnmr\nahaﬂf\n tast Tha raliahilitv dermonstration test nhn'" ‘hoa
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conducted in accordance with test level E of MII.-STD-781, Accept-reiect critaria

shall be in accordance with test plan I of MIL-STD-781 for prenroduction tests -and
plan Il for quality conformance inspection tests.

4.6.6 Longevity test. An accumulable longevity test shall be conducted in accordance
with the requirements of 4.6.5.
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4.6,7 Maintainability. Maintainability tests and demonstration shallbe in accordance
with MIL-STD-741, The guantitative requirements shall be demonstrated to a confi-

dence level of 90 percent.

4.7 Design data and material

4,7.1 Preproduction test report. The contractor shall prepare a preproduction test
nanmant in annardanno with WT,-QTD-Bgl.

ACHPHUVAL 11l AUUVAVRIAWY TV as dvadad  » &

5.1 The Receiving Set, Radio AN/APN-70B shail be prepared b
dance with the instructions of the procuring activity.

- A2
I uci

5.2 Reinspection markings. Reinspection marking shall be as specified by the
procuring activity.

6. NOTES

6.1 Intended use. The Receiving Set, AN/APN-70B covered by this specification is
a navigation aid intended for use in aircraft.

6.2 Ordering data. Procurement documents should specify the following:

a,

-3

itle, number, and date of this specification
b. Stock number

c. Freproduction samples and test

(1) Number of preproduction samples

(2) Point of inspection

(3) Requirement for concurrent delivery of each sample and its test data, The pro-
curing activity should be given at least 10 days prior notice when the preproduction
tests are to be conducted so that they may be supervised or witnessed, if desired,
by a Government representative.

d. Solder type plug or crimp type plug (3.4.5)

e. Selection of applicable levels of preservation and packaging, and packing.

[
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6.3 Definitions

6.3.1 LORAN C. LORAN C is a long range precision LORAN system employing
automatic envelope and r-f cycle comparison techniques. It operates in the frequency
band 90 to 110 kHz with a carrier frequency of 100 kHz. It utilizes group pulsing
(eight pul ses/group at each slave station and nine pulses/group at the master station)
techmques in lieu of single pulse transmission in order to raise the average trans-
mitted power. The pulses of the group arephase-coded (carrier frequency cycle phase
relationship with respect to envelope is changed from pulse to pulse in a group in
accordance with a prescribed code) The use of synchronous detection and post-
detection narrow banding reduces the efiect of noise and interference and in conjunc-
tion with the use of phase coding virtually eliminates the effect of skywave contam-
ination. In addition, phase-coding provides signal identification required for automatic
search. A LORAN C chain, consisting of one master and two or more slaves, operates

on a single specific repetition rate.

NOTE: The AN/APN-70-B LORAN A/C receiver operates in the LORAN C environ-
ment to a lesser degree of accuracy than Standard LORAN C receivers by utilizing
only a manual envelope comparison technique.

6.3.2 Pulse shape. The LORAN C pulse shape is presently an unsymmetrical pulse
having a fast rising (essentially cosine function) leading edge together with a relative
slow decay of the trailing edge. It has a total rise time from 0 to 100 a.mphtude of
approximately 70 microseconds. its total width at 10 percent amplitude is approxi-
mately 200 microseconds.

6.3.3 Basic_ repetition rate, The basic repetition rate is the approximate rate at
which a LORAN transmitter is group pulsed. There are five basic rates, as follows:

a. SS: 10 pulses per second

b. SL: 12-1/2 pulses per second

P

SH: 16-2/3 pulses per second
d. S: 20 pulses per second

- 5 ¥ -4
€. L. &9

6.3.4 Specific repetition rate. The specific repetition rate is the precise rate at
which a LORAN C transmztter is group pulsed Speciﬁc rates are identified by a
Tadbnmnafm)l Laltlmeernad biee o cecconemena Yndbawf =) < IS "N T n wmaveadd mensd dlua
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numeral indicates the number of hundred of microseconds that the specific period is

[
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less than the basic period. Eight specific rates numbered 0 to 7, inclusive, are

specific rates are tabulated below:

nmirs A

8S SL. SH S L
0 100,000 80,000 60,000 50,000 40,000
1 99,900 79,900 59,900 49,900 39,900
2 99,800 79,800 59,800 49,800 39,800
3 99,700 79,700 59,700 49,700 39,700
4 99,600 79,600 59,600 49,600 35,600
5 99,500 79,500 59,500 49,500 39,500
6 99,400 79,400 59,400 49,400 35,400
7 85,360 79,300 59,300 45,300 39,300

6.3.5 LORAN C master station (M). A LORAN C master station is one of the group
of LORAN C transmitting stations comprising a single LORAN C rate, I: has the burden
of precisely maintaining its assigned repetition rate and carrier frequency, and of

monitoring the synchronization, accuracy and stability of its paired slave stations.

8.3.6 LORAN C slave station (X, Y, Z). A LORAN C slave station is the LORAN C
transmitting station whose transmissions paired with that of its master station com-
prise a LORAN C pair. It has the burden of maintaining an accurate fixed delay be-
tween the reception of master and transmission of its own signal, and of monitoring

the time difference of the other signals on the same rate.

6.3.7 Time difference. Time difference is a measure of the relative times of
reception of master and slave signals. It is measured as the time in microseconds
between the reception of the master signal and reception of the slave signal.

6.3.8 LORAN C pulse group. A LORAN C pulse group consists of eight (or nine at
a master station) phase-coded pulses transmitted by any one LORAN C station. These
eight pulses are separated by 1,000 microseconds within the group. The ninth pulse
at a master station is separate from the eight by 2,000 microseconds.

6.3.9 LORAN C GRR. The LORAN C group repetition rates correspond to the
specific repetition rates under 6,3.4.

34
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6.3.10 Phase coding. Phase codmg is a method of changing phase of the r~f cycle

relative 1o the envelope of each pulse of the LORAN C pulse group. The phase re-

lationship varies from pulse to pulse in accordance with a code below:

Master Pulses

Period 1 2 3 4 5 6 7 8 9
1 0° 0° 180° 180° @° 180° 0° 180° 0°
2 0° 180° 180° ©° 0° 0° 0° 0° 180°
3 0° 0° 180° 180° 0° 180° 0° 180° 0°
4 0° 180° 180° 0° 0° 0° 0° 0° 180°

Period 1 2 3 4 5 6 7 8
1 0° 0 0° 0° 0° 180° 180 0°
2 0 180°¢ 0° 180° Q¢ 0 180° 130°
3 0° 0° 0° 0° 0° 180° 180° 0°
4 0° 180° 0° 180° 0° 0° 180° 180°

6.3.11 Signal-to-interference ratio. Signal-to-interference ratio is defined as the
square root of the ratioof the power of a pure cw signal having the same peak-to-peak
amplitude as that of the r-f cycle of the LORAN C pulse at the standard sampling
point, to the power of interfering signal.

6.3.12 Slave station blink transmission. All slave stations shall have a common
blink procedure. The blink shall consist of the first two of the eight pulses blinking on
and off with nc shift in position. The duration of the ‘‘on’’ pcrtion shall be between
0.2 and 0.35 second and shall repeat every 4 seconds. The remaining six of the eight
pulses shall be continuously ‘‘on’’ with their normal phase code. Blink transmission
will indicate a malfunction in system timing accuracy of the transmitter.

6.3.13 LORAN A LORAN A is a long range system comp r.se of a master station
and two or more slave stations. A master and slave station is called a pair and have

a common r-f carrier frequency and repetition rate. A second pair is needed to obtain
a fix and operates on a different repetition rate than the first pair. Separate measure-
ments must be made on each rate of transmission from the 1inee-o!-p091tion (LOP).

The LORAN A system of navigation may be used at ranges from 700 to 500 NM d\u'mg
the day and up to 1400 NM at night. The system utilizes both ground wave and sky
wave signals of which the former gives the greater accuracy. Shipboard or airhorne

receivers operating in the LORAN A environment use a visual envelope matching
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~ AAAT /DN AAmour.snn



PN

Downloaded from http://www.everyspec.com

MIL-R-7276C(USAF)

technique to obtain time differences for two different station pairs. These time-
difference readings are plotted on a LORAN A navigational map to obtain a receiver
position fix.

6.3.14 Repetition rate, ‘L’ is defined as the time required for one compiete cycie
of a LORAN pulse repetition rate. For example, on pulse repetition rates ‘‘S0’’ and
¢81**, “L* will be 50,000 microseconds and 49,000 microseconds, respectively, on
both LORAN A and LORAN C operation modes. In the third mode of operation
(LORAN CS), “L” will be 100,000 microseconds and 99,900 microseconds for pulse

repetition rates ¢“SS0’’ and ¢‘SS1’’, respectively.

6.3.15 Frequencies. The LORAN A frequency band is 1700 to 2000 kHz., Nominal
frequencies are 1750, 1850, 1900, and 1950 kHz,

Custodian: Preparing activity:
Air Force -11 : Air Force - 11
Review activities: Project 5826-F034

Air Force - 84, 85
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