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STANDARD OPERATING PROCEDURE
FOR SYSTEM POPEY
DATA COLLECTION
I-- INTRODUCTION
A. GENERAL

1. The purpose of this operation is to receive and record certain
emissions from U.S. earth satellite vehicles. It has been assigned the
name System POPPY, and is carried on at a number of field stations around
the world. The production of useful results from this operation is governed
in general by three factors: (1) Clear, concise directives and how to'per-
form each function; (2) Adequate equipment for the job; and (3) An operator
with ability to intelligently interpret and follow instructions and to
correctly operate the equipment. This Standard Operating Procedure (SOP)
for System POPPY .has been developed to provide the instructions necéssary
for performing all intercept operations involved in this project. It in-
cludes the schedule to be followed for each orbit, the method  for locating
the satellites, adjustment procedures for the equipment, details of functions
to be performed during the period of actual intercept, and instruc¢tions for
handling and forwarding all collected material and associated reports. -

2. The radio receiving equipment installed in the huts .has been chosen,
~designed, and adjusted prior to shipment-to provide the maximum of relia-
bility, simplicity, and ease of operation compatiblé with the job to be done.
But, in common with all such equipment, it is not, and cannot be made, fool-
proof; it will require a certain amount of intelligence and understanding

on the part of the operators and technicians in order to obtain the maximum
effectiveness of the project, and in some cases even to preclude failure.

3. The operation has been designed ‘around the use of two operators
in each of two huts; one to handle the CHANNEL A receiving system and
manipulate the antenna, and the other to oversee the DATA CHANNEL receiving
system and tape recorder. In addition, the services of one Electronics
Technician will be required to make gain control adjustments, perform the
sensitivity check, and correct equipment failures as they may occur. '
Operators and technicians involved in this project must thoroughly under-
stand their respective portions of this SOP and must be able to carry them
out without hesitation. Practice in reading the polar map, developing
charts, and operating the equipment is mandatory.

REMEMBER: NO MATTER HOW COMPLETE AND DETAILED THE INSTRUCTIONS ARE,
OR HOW WELL THE EQUIPMENT HAS BEEN DESIGNED AND FABRICATED,
THERE ‘IS NO SUBSTITUTE FOR HUMAN INTELLIGENCE IN PERFORMING
EACH FUNCTION.

I-1 B
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B. INTERCEPT SYSTEM DESCRIPTION

1. GENERAL: The intercept system consists of two huts, both of which
are equipped with an Antenna System, four Radio Receivers, and a Tape Re-

‘corder. This permits simultaneous tracking and data reception from two

satellites. Intermediate frequency receiver signals are passed between
the huts. by the Line Driver Detectors, to allow signals to be recorded
remotely. An OSCILLOSCOPE is provided in each hut for setting system
levels and as a maintenance aid. A Signal Panel, Patch Panel, Converter
Control Panel, Entry Termination Panel, and two Local Audio Panels are
used to achieve flexibility in interconnecting the components in each of
the two huts. One of the two huts contains a TIME CODE GENERATOR and the
other a Remote Time Readout. As a matter of nomenclature, the hut con-
taining the TIME CODE GENERATOR is herein designated the "PRIMARY HUT",
and the hut containing the Remote Time Readout, the "SECONDARY HUT".

2. ANTENNA SYSTEM: ZFach Antenna System includes two sets of yagi
antenna arrays mounted on a rotatable mast; one set is intended for use
with CHANNEL A, and the other, for employment with the DATA CHANNELS.

A vertical whip is provided to be used in conjunction with the CHANNEL D -
receiver to synchronize the TIME CODE GENERATOR with observatory time.

a. YAGI ANTENNAS: The two sets of yagi antennas used for this
operation have been specifically designed to provide a maximum of gain
compatible with the required antenna beam pattern. The CHANNEL A antenna
is a two bay, 1l0-element Yagi, vertically polarized, and has a gain of s
14 db and a l/2-power beamwidth of(23)degrees in azimuth and 50 degrees'zg
in elevation. The DATA CHANNEL antenna is a four-bay, 1lO-element Yagi;
vertically polarized, and has a gain ofélg:gb and a 1/2-power beamidth /6db
of 22 degrees in azimuth and 50 degrees in elevation. Due to the problems
that will be encountered in staying on the DATA CHANNEL signals; extreme
care will have to be taken when moving the antennas to keep the satellite
in the center of the antenna beam patterns. FEasy movement of the antennas
is accomplished through the use of a planetary gear system, with a mechanical
advantage of 6 to 1, connected to the antenna mast.

b. TIME ANTENNA: The TIME ANTENNA is a whip antenna, i.e:, a
vertical monopole, designed for reception in the 5-25 Mc frequency spec-
trum. It is a three-section stainless steel tubular member self«supported
on an insulator which in turn is supported on a steel footing in the form
of a cross. The antenna system is provided with a counterpoise which con-
sists of sixteen radially arranged copper conductors approximately thirty-
five feet long. In addition, a matching network is provided, mounted in a
water-tight box at the base of the antenna. This matching network allows

I-2
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k“/ " the antenna to be matched to a 50-ohm transmission line at 10, 15 and
20 megacycles. The switch at the base of the antenna must be sef to
rorrespond with the frequency of the observatory time signals to be re-
ceived. The antenna height is approximately thirty-five feet above
ground level, and is designed to withstand a one—hundredimilefper—hOur ;7
wind load. A fifty-foot transmission line is provided for connection to
the SECONDARY HUT. The connection to the hut is accomplished through 4 «
Type N connector mounted in the wall of the hut just above the power
receptacle. :

3. RECEIVING SYSTEM
a. CHANNEL A AND DATA CHARNEL SYSTEMS

(1) The receiving equipment comprising the CHANNEL A and DATA
CHANNEL systems consists of three R390A receivers and four amplifier-con=
wverters in each hut, The receivers are designated CHANNEL A, CHANNEL B,
and CHANNEL C. One converter is associated with the CHANNEL A réceiver,
one is used with the CHANNEL B and C yeceivers, and the remaining two are
ready to be substituted for the "active" converters at a moments notice
by means of a switching arrangement on the Convertor Control Panel.

(2) While the R390A receivers are tunable from 0.5 Mes to 32 Mcs,
only a small part of one frequency band will bngsed for this project. In
this system, the R390A recegzgf%x?perate as the*intermediate and audio
frequency sections of aAsuperheterodyne receiving system, and thé converters
“act as the preampllfler and converter stages, o£ the, gystem. The converters
are pre-tuned permanently to the two bands, on whlch rteception will be re-
quired. Therefore, changes to jhe R390A rece ‘ver freauency are actually
only a ''vernier" tuning of thé:;ntérmediate frequency of the system. Each-
system, with controls properly adjusted, has a sensitivity of approximately
~120 dbm. bwaméﬂ« 7% .

(3) Any of several receiving frequencies may be employ~d, de-
pending on the satellite to be monitored. _.Associated with each satellite
are three distinct frequenc1es de51gnated CHANNEL A, CHANNEL B, and
CHANNEL C. The CHANNEL A frequency ish moiwiated by angﬁlftlng series of ftones,
and will be relatively easy to follow through frequency changes caused by
Doppler effect. The CHANNEL B and CHANNEL C signals, however,:are inter-
mittent bursts, sounding somewhat like keyed CW, and will be more difficult
to follow during Doppler shift. Consequently, in order to ensure the
highest order of system stability and resetability, both the’. converters and
the satellite transmitter are crystal controlled, Although the R390A re=
ceivers are not crystal controlled in the strictest sense, their stability is |
of the same order of magnitude. Frecuency accuracy in the R390A receiveﬁs can !
' be:improved through the use of the built in 100 KC crystal calibrator. The
frequency settings for the R3%90A receivers will be proqugated separately for
each satellite o be received. -

- I-3 ORIGINAL
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&_/ (4) Additional technical specifications and details on the
function of all controls can be obtained from the equipment instruction

manuals.
b. CHANNEL D SYSTEM

(1) The receiving equipment of the CHANNEL D system consists of
one R39OA radio receiver in the PRIMARY HUT and one R33%A radio receiver in -
the SECONDARY HUT. The purpose of these receivers is to receive Radio Time
Signals transmitted by the Observatories. Since the trdnsm1351ons of inter-
est-are all in the HF spectrum, no VHF converters are required, and none -
are prov1ded with this system

L. RECORDING SYSTEM: Each hut is equipped with a GR-2800 seven
channel tape recorder. Each 1nstallat10n will be-equipped with two’
recorders, with one acting as a "pack-up" for the other on.any given
orbit. Normally, only one recorder is to be employed for each orbit.
The hut containing the active recorder is herein designated the LOCAL
hut; the hut with the inactive, or "back-up" recorder is designated the
REMOTE hut. These designations are, of course, arbitrary, and the two
recorders should in fact be used interchangeable to prolong equipment
life and to insure the readiness of either to operate- whenever required.
In the event that two satellite orbits should overlap in time, and require
more recording time than can be provided by one recorder, the recorder
in the REMOTE hut will be started one mlnute before tape run-out occurs
.in the LOCAL hut. .

a. DATA-TAPE GR-2800 RECORTER: ‘The GR-2800 recorder is a
precis1on recorder capable of recording seven tracks and reproducing
seven tracks simultaneously. Three of the seven tracks record infor=
mation in analogue form, and four- of the tracks.record information in
M form. There are three analogue and four FM reproduce amplifiers
which allow the reproduction of all tracks simultaneously. Allof the
™ record and reproduce amplifiers are identical and can be interchanged
with any other record or reproduce ampllfler In addition,- one each
spare record and reproduce M amplifier-has been provided with the
equipment. All of the analogue record and reproduce amplifiers are
identical except the record unit used in TRACK 6. The TRACK 6 unit
multiplexes a 50 KC Time Reference Signal and Time Code onto one track
of the recorder.  This multiplexing system is built into the TRACK 6
record ampllfler. It is possible to plug another analogue amplifier |
in TRACK 6 of the recorder, but the 50 KC Time Reference Signal will be
lost. Therefore, a spare unit should be used in this track only in case
of emergency. - A1l other analogue record and reproduce amplifiers may be
interchanged. One each spare analogue record and reproduce amplifier
has also been provided with the equipment.

I-k
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(1) The channel assignment of the GR-2800 recorder is as

follows:

TRACK. NUMBER TYPE RECORDING INFORMATION TO BE RECORDED
1 ™ CHANNEL B ' LOCAL
2 Analog. 50 KC
3 M CHANNEL C LOCAL
4 Analog Mike or attenuated TCG
5 ™ CHANNEL B REMOTE
6 Analog Time Code and 50 KC
T ™M CHANNEL C . REMOTE

Changes and additions to the above will be made separately by message.

(2) Tape Speed: The GR-2800 recorder is capable of operating
at various tape speeds between 1 7/8 IPS and 60 IPS. All orbits will be
operated at a tape speed of 30 IPS. The 30 IPS speed is obtained by
operating the machine with the belt combination that was installed when
the machine was received at the site and with the TAPE SPEED:Tﬁ'fhe LOW
mode .

(3) Record level adjustments: The record level adjustments.
are an integral part of the entire system level adjustments. The pro-
cedure for properly setting the levels of the recorder are covered in
detail in APPENDIX B, "Receiving and Recording System Ievel Adjustments"
It is mandatory that the detailed procedure described in this appendix
be followed for the initial set up and whenever there is.a change in the
system that would affect the adjustment of the record levels-

(4) Head cleaning: The GR-2800 recorder is susceptible to
malfunctioning if the recording heads are dirty. It is essential that
the record heads be cleaned prior to each mission.

5. TIMING SYSTEM: An ASTRODATA TIME CODE GENERATOR is installed
in the PRIMARY HUT, and develops & binary time of day code in the -forn
of 2000CPS carrier which is pulse width modulated by the binary time
information.  This information is sequentially sampled at 25 PPS,
and the output is recorded simultaneously with the DATA CHANNEIS to
provide time correlation. In the event the ASTRODATA TIME CODE GENERA-
TOR fails, voice annotations of time will be substituted for the time
code in channel 4. (See APPENDIX D). Instructions are contained in
APPENDIX I outlining in further detail the manner in which the TIME
CODE GENERATOR is to be used. . Since the information gathered

I-5
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. by this eystem‘is valuable only insofar as it is directly related to time,

it behooves both operator and maintenance personnel to adhere strictly to
the procedures described therein. Detailed descriptions of the TIME CODE

GENERATOR may be found in the respective equipment instruction manual.

6. LOCAL. AUDIO PANELS: FEach operating position is equipped with a
LOCAL AUDIO PANEL. The audio outputs from each receiver are terminated
on the panels, and an individual GAIN control is provided for each output.
In normal operations, the LOCAL GAIN controls of the CHANNELS A, B, C,
and D receivers should be operated in the full gain- (10) p081tiOn with
the GAIN control of the LOCAL AUDIO panel adjusted for a comfortable,
headphone level by the operator. The LOCAL AUDIO panel prov1des parallel
outputs for all receivers. This allows an operator using split headphones
to monitor receiver audio outputs in an essentially single headphone mode,

or gives him the option of monitoring two different receiver outputs in. a
 split headphone mode. : :

7. SIGNAL PANEL: . The Slgnal Panel groups the microphone input for o
the DATATAPE recorder, the Time Receiver output, one pulse per second
from the ASTRODATA:  TIME CODE GENERATOR, and the DATATAPE recorder re-
cord and reproduce channels. These 31gna1s are made avallable at the'

'Slgnal Panel for monltorlng on the OSCILLOSCOPE.

8. PATCH PANEL:= The ‘Patch Panel facilitates the routing of signals
about the hut. On it appear seven recorder inputs; the outputs of all
the receivers (current and planned for) in both huts; the LOCAL and REMOTE
50 KC Time Reference Signals; the microphone output from the Signal Panel;
one pulse per second, one pulse per minute, and time code from the ASTRODATA
TIME CODE GENERATOR . : :

9. CONVERTER CONTROL PANEL: " The Converter Control Panel supplies.
power to the converters, distributes the converter input and outputs, and
allows for the rapid changeover of converters in the event of a malfunction.

" It also contains the 70 'db directional couplers used in the SYSTEM SEN-

SITIVITY CHECK (APPENDIX K)

10. ENTRY TERMINATION PANEL: The Entry Termlnatlon Panel setrves to

" terminate the cables which pass 51gnals between the two huts

I-6
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11. LINE DRIVER DETECTOR: The Line Detector unit ampllfles the

3455 KC I. F, signals from the receivers. prior to passing them to theé-

REMOTE hut. The incoming 455 KC signals are detected and fed to thé
Patch Panel. The unit also contains a broad band amplifier to offset
line losses 1n the 50 KC Tlme Reference Signals.

12. The TEKTRONIX RM-561 OSCILLOSCOPE is. provided with a four—
channel vertical amplifier unit, and is to be used primarily .as.a
tuning aid for the CHANNEL B and C receivers. It is also used to
monitor the reproduce channels of the recorder to 1nsure that the

~data is being recorded properly

13. An AZIMUTH DEVIATION UNIT referred to as ADU has been in-
stalled at each installation. The function of the ADU is to provide
antenna steering information on a C-W signal.. It does this by slewing v
the beam of the antenna back and forth by a-small:amount and comparing
the phase/amplltude of the resulting modulation of the received signal .
with a reference derived from the slewing signal. The antenna system
consists of two identical antennas connected together through a RF .

'Ldbing Switch. . The RF Lobing Switch connects its output alternately

to inputs one and two in response to the switch control signals from
the ADU. The Indicator Meter is a center zero type and deflects to :
either side to indicate the ‘direction of the steering error. Complete -
operation ahd installation instructions for the ADU are contalned in
PRELIMINARY INSTALLATION, OPERATION AND MAINTENANCE FOR THE ANTENNA

- STEERING SYSTEM,- promulgated to all collection activities by NRL.
_.In event of ADU failure, 'a description of. the situation shall be

entered in Block 14 of the OPERATOR'S LOG (APPENDIX G)

lh. RECEIVER MODIFICATIONS All R- 39OA receivers have been
modified to provide a maximum of 27 KC bandwidth. Channel Bravo
and- Charlie data will always be intercepted with receivers in the
27 KC position. Should a receiver malfunction occur at the 27 KC
position it will be switched to the 16 KC position and a complete
explanation shall be entered in Block 14 -of the OPERATOR'S LOG -
(APPENDIX G). The modification minimizes the necessity for continual
tuning adjustments due tordoppler shift as set forth.in CHAPTER V.
Tuning adjustments at 4-5 minute intervals even when doppler shift’
is maximum (SATELLITE PASSES OVERHEAD) should be sufficient to obtain
the de31red intercept. When an intercept is made with the receiver .
in other than the 27 KC position, the procedures outllned in CHAPTER

V apply.

C. TECHNICAL MANUAIS: Technical Manuals have been provided for all
major items of equipment installed in: the hut. Operators and mainte-
nance men are encouraged to study applicable portions of the manuals
in order to gain the best possible understanding of the equipment
and its operation. , o,

I-7
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D. SATELLITE DESIGNATIONf Satellites associated wifh System POPPY are
assigned a four digif-phonetic letter mission number. The first tio
digits will always be 71 and identify the satellite with System POPPY.-

‘The last two digits 31gn1fy the launch number and are numbered oné-up

commencing with number Ol. Each satellite within a launch is assigned
a. phonetic letter, commencing with ALFA, as well as the four digit
mission number. For example, a launch containing two satellites will
be designated mission 7T101A and 7101B. For referencing purposes in-
messages and correspondence, these mission numbers will be abbreviated
by omitting the first three digits, e.g., 1A and 1B. However, for
magnetic tape voice annotations, intercept log entries and tape 1labels
ing, the ‘complete mission number of each satellite concerned will be
used.

E. SECURITY: ”Projebt EARPOP" is a security clearance which allows
personnel access to substantive information concerning various operés
tional systems. "System POPPY" is a covername for one of the operas

" tional syetems contained with "Project EARPOP". Both "Project EARPOP"
and "System POPPY" are classified a minimum of CONFIDENTIAL - HANDLE -
" VIA THE BYEMAN CONTROL SYSTEM. All substantive information concerning

System POPPY will be handled via the .BYEMAN Control System. Exceptions
to this will be the electrical forwarding of (a) the Alert Message, :
and (b) the Alert Report Message. These two messages will be transe
mitted electrically outside of the BYEMAN Control System .and flagged
"This is a Alert Message" and "This is a lert
Report Message" respectively. Upon receipt, these nessages will be
handled and stored in accordance with security procedures established
for the handling and storage of BYEMAN material. Additional instrucs
tions for the handling of non-substantive information related to '
System POPPYhave been provided separately from this SOP.
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N~ © " 'II - PRE-INTERCEPT EQUIPMENT ADJUSTMENTS -

A. The adjustments specified in this chapter must be performed by qual-
ified maintenance personnel who are thoroughly familiar with the instri-
mentation of the System POPPY huts. The successful execution of thé
missions is directly dependent upon the 'skill and care with which the
technician performs the required adjustments.

B. INSTRUCTION MANUALS: Instruction Manuals which contain detailed
information have been provided for the major items of equipment fri«
stalled in each hut.  Maintenance personnel should study the manualg in
order. to become familiar with the equipment to be maintained.

C. RECEIVING SYSTEM.SENSITIVITY CHECK:

1. When required:“Receiving System Sensitivity Checks are réequited
on the following occasions: '

a. During the initial set up of the System POPPY equipment.

b.. Whenever repairs have been made which could affect the gens
sitivity of the receiving system: (change of r-f, i-f or oscillatét tubés
or other components). - ;

c. Immediately prior to the commencement of a series of ALERTS.
d. Whenevef.the system fails the RAPID SENSITIVITY CHECK. '

e. Once each week if the station is operating at the rate df one
or more orbits per week : -

f. At intervals as required to insure the system is capable of
operation within two hours after.the receipt. of an ALERT message,  when
there is a period of more than one week between orbits.

2. Sensitivity Check Procedure: Detailed instructions fortthé pet-
formance of the Receiving System Sensitivity Checks are contained if
APPENDIX K, "Rece1v1ng System Sensitivity. Check”

D. RAPID SENSITIVITY CHECK: A Raptd Sensitivity Check of all. receiving
systems is to be made once every twenty-four hours if the station i§
operating at the rate ‘of one or moreorbits. per day. ThlS check may

be made. at any ‘time  during the twenty-four hour period that’ is mo&t con-
venient  for the station. It is suggested that the RAPID SENSITLVITY
CHECK, the daily synchronization of the TIME CODE.GENERATOR , the setting

1I-1
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'&w' of the wall clocks, and the ROTATING ANTENNA CHECK be accomplished, in
sequence at approximately the same time each day. A log is to be main-
tained on the RAPID SENSITIVITY CHECKS which will serve as a record of
system performance.

E. TIME CODE GENERATOR: The ability to correlate the data transmitted
by the satellite with real time is extremely important in the reduction
of the data. Therefore, it is essential that the TIME CODE GENERATOR

be accurately synchronized with an Obserbatory Time Broadcast. The
procedure for synchronizing the TIME CODE GENERATOR with an Obsetvatory.
Time Broadcast is described in APPENDIX L, "Timing System Adjustments'.

1. Periodic synchronization: The TIME CODE GENERATOR ig to be’
synchronized with an Observatory Time Broadcast at least once evety
twenty- four hours if the station is ‘operating at the rate of one or more
orbits per day, and as often as is considered neécessary to insure the
capability to operate the system within two hours after the receipt of
an ALERT message, when there is a period of more than twenty-four hours
between orbits. In view of experience. accrued during past operations;
“each station should know the time of day, Observatory Time Broadéast
station, and frequency on which a suitable Observatory Time Broadcast.
can be received at the operating site. The daily synchronization of the
TIME CODE GENERATOR  should be accomplished at a convenient time consis-
tent with this information. The synchronization of the TIME CODE GENERATOR
should be accomplished at approximately the same time each day, -usifig the
sarie Ob servat01y Tlme Broadcast if possible.

2. TIME CODE'GENERATOR LOG: A record is to be maintained on the
TIME CODE GENERATOR which will provide history on the instrument and
which wil?! provide the 1nformat10n necessary to the operator for . entty
in Block 9 of his ‘log.. Details on the TIME CODE GENERATOR log are
contained in APPENDIX L, "Timing System Adjustments'.

F. WALL CLOCKS:  Set the hut wall clock every twenty-four hours- when
TIME CODE GENERATOR is synchronlzed

G. SYSTEM LEVEL ADJUSTMENTS " System level adjustments are required at
the time of initial set up of the equipment, whenever a repair or adjust-
ment had been made which may affect the system levels, or whenevet a
control has been manipulated which would upset the system level adjust«
ments. Detailed instructions for the adjustment of system levels are
contained in APPENDIX B, "Receiving and Recording System Level Adjust~.

. ments'. .

H., ROTATING ANTENNA CHECK: Once each day, during daylight hours, a
quick check of both rotating antenna systems is to be made. This check

II-2
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St is made by rotating the antennas in a wide arc and noting the rise and
fall of the noise level. A rise and fall of from three to five VU as
indicated by the LINE LEVEL meter of an R390A receiver is indicative
.of a properly operating antenna system. The R390A FUNCTION switch must
" be on MGC during this check. : . B C
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III - PRE-INTERCEPT OPERATIONS

A. Pre-intercept operations will begin with the receipt of an ALERT
message., The format of this message is shown in APPENDIX A, '"Aletrt
Message Format". Upon receipt of the ALERT message, proceed as follows:

1. DETERMINE PREDICTED TIME OF SIGNAL ACQUISITION:
a. NORMAL CASE:

(1) Using th~ polar map provided separately, rotate the
plastic disk until Point A, the point at which the orbit of the satellite
in question enters the Northern Hemisphere, hereinafter referred to as
the point of equatorial crossing, is aligned with the longitude indicated
in the Ephemeral Data Message (APPENDIX M) for the satellite and orbit
tasked.

(2) Count the number of minute intervals between the point of
equatorial crossing and the first point of intersection between the orbit
track and the station circle of intercept ‘probability (Point "B'" in
Figure III-1). '

POLAR MAP ILLUSTRATION FOR
NORMAL CASE
Figure III - 1

III-1 . ‘
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- (3) Add the number of minutes obtained in paragraph A~1*é-(?)
above to "Time of Equatorial Crossing' given in the Ephemeral Data Message .
for the satellite and orbit tasked. This will be the predicted timeé of

‘signal acquisition.

(4) The time for commencement of search for the signals
will be four (4) minutes prior to the predicted time of signal a¢quisition
(Point "C'" in Figure TTI-1). Subtract four minutes from the predicted
time of signal acquisition to obtain the time for commencement of search.

(5) Determine the time for commencement 6£—search and cor-
responding azimuth for each satellite mentioned in the ALERT message.
When more than one satellite is to be tasked, the LOCAL hut will be

assigned to the first of these satellites to enter the station circle

of intercept probability. Enter the respective time and azimuth data
derived above in BLOCK 4 of the Operator's log for that particular
satellite and orbit.

POINT “C" §

POLAR MAP ILLUSTRATION
FOR MARGINAL CASE
Figure III-2

I1I-2
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(*“ b. MARGINAL CASE:

(1) In certain special cases, an orbit track will not cross
the station circle of intercept probability but intercept may still be
possible. To determine the predi¢ted time of signal acquisition in this
case, proceed as follows. Using the polar map, visually estimate the
point at which the orbit track is nearest to the station. circle of
intercept probability (Point "B'" in Figure III-2, Page III-2).

(2) Count the number of minute intervals between the point
of equatorial crossing and the point at which the orbit track is nearest
to the station circle of intercept probability.

(3) Add the number of minutes obtained in paragraph A-1-b-(2)
above to the '"Time of Equatorial Crossing' given in the Ephemeral Da.a
Message for the satellite and orbit tasked. This will be the predicted
time of signal acquisition. '

(4) The time for commencement of search for signals .in this
special case will be six (6) minutes prior to the predicted time of
signal acquisition (Point "C" in Figure III-2). Subtract six minutes
from the predicted time of signal acquisition to obtain the time for
commencement of search.

(5) Determine the time for commencement of search and
corresponding azimuth for each satellite mentioned in the ALERT message.
"When more than one satellite is to be tasked, the LOCAL hut shall be
assigned to the first of these satellites to approach the station
circle of intercept probability. Enter the respective time and azimuth
data derived above in BLOCK 4 Jf the Operator s log for that particular
satellite and orbit.

2. DEVELOP A TIME VERSUS AZIMUTH CHART: Using the minute marks
drawn on the orbit track, determine the bearing at each mark, and
develop a time versus azimuth chart for the orbit. Figure III-3 is a

sample Time Versus Azimuth Chart. Develop a Time Versus A21muth Chart
for each satellite and orbit mentioned in the ALERT message.

: 1711 - 245° 1716 - 2319 1722 - 138°
1712 - 244° 1717 - 223° . 1723 - 120°
1713 - 242° 1718 - 215° 1724 - 110° _
1714 - 240° 1719 - 197° 1725 - 103°  Figure III-3
1715 - 235° 1720 - 180° 1726 - 99°
1721 - 157° 1727 - 950
ITI-3
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VA 3. PREPARE FOR OPERATION: Approximately % hour prior to the
(- Predicted Time of Signal Acquisition, the operators will enter the
huts and make preparations for the operation. The following steps

are accomplished at this time:

: a. CHECK EQUIPMENT: A sight check of equipment, paying
particular attention to equipment control settings, will be made.
Ensure that all controls are set in accordance with the settings
provided in Figure ITI-L. Set the CHANNEL A, B, and C receivers to
the specified frequencies. Monitor receiver noise levels to confirm
that the receivers appear to be operating properly. Tune in an
Observatory Time Broadcast station on the CHANNEL D receiver: Be
certain that the switch on the base of the whip antenna corresponds
with the frequency to which the CHANNEL D receiver is tuned. Verify
that the Patch Panel and Signal Panel are patched in accordance with
APPENDIX B, "Receiving and Recording Sygtem Level Ad justments".

b. CLEAN THE RECORDER HEADS: Carefully clean the heads of
both recorders by swabbing them with a piece of cotton wrapped around
a toothpick or other small piece of soft wood which has been moistened
with an approved cleaning fluid. After cleaning, watch the heads to
be certain that all of the cleaning solvent has evaporated before
putting tape on the machines.

c. CHECK THE TIME CODE GENERATOR: Observe the display of
the TIME CODE GENERATOR and compare it with the Observatory Tine
Broadcast on the CHANNEIL, D Receiver to determine if it is correct.

. If it is obviously in.-error, and circumstances are such that it
cannot be resynchronized with an accurate time standard, voice
annotations of time will be made in accordance with APPENDIX D,
"Voice Annotating the Tape"”, and a full account of the circumstances
made in Block 14 of the Operator's Log. Every effort should be
made to synchronize the TIME CODE GENERATCR accurately, as it is in
all respects preferable to use time code rather than voice annotatiohs.

d. POSITION THE ANTENNA ARRAY: Position each rotatable antenna
array in accordance with the TIME VERSUS AZIMUTH CHARTS developed in
paragraph A-2 above. Rotate each array through the arc that it will
swing during the orbit to insure that it can be rotated through this
arc without. striking the stops.

e. MAKE A THIRTY (30) SECOND TEST RECORDING: Load both tape
recorders with fresh reels of tape. With all equipment controls set
as for the operation of an orbit, make a thirty second test recording
on the LOCAL recorder. The outputs of the receivers will be. normal
receiver noise providing there is no interfering statien on the frequency.

ITI-b ,
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The pre-intercept service as specified in APPENDIX D, "Voice .Annotating
the Tape", is to be made on the LOCAL recorder during this thirty secéond
test recording period. Monitor the reproduce output of each channel of
the recorder during this period to ensure each is. functioning properly.
The GR-2800 recorder is monitored by patching the Oscilloscope succes-
sively to the various RECORDER PLAYBACK outputs at the Signal Panel.
Care must be taken to ensure that the Analog channels are patched to
the analog reproduce amplifiers and the M channels are patched to the
M reproduce amplifiers. One Oscilloscope trace should be connected
to the Analog reproduce amplifier, and the other to the MM reproduce
amplifier. (It should be noted that the reproduce equalization is
affected by plugging headphones into the RECORIFR PLAYBACK outputs;

and as a result, the display of a pulse on the Oscilloscope under these
conditions will be distorted. ) At the end of the thirty second test

A recording, stop the recorder.

f. PREPARE THE LOG: Fill our the log heading. The log
format and instructions for the completion of the log are contained
in APPENDIX G, "Instructions for maintaining the Operator's Log".
Log forms are to be reproduced locally as required. Separate logs
are to be filled out for each satellite and orbit tasked.-

g. Stand by to commence search at the time established for

:commencement of search.

ITI-5
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CHANNEL A

CHANNEL B

CHANNEL C

Sensiti- . Gain
{or Control tivity Check Control  Tracking Recording Recording
(A1l Sys- Ad just-
tems ) ments
RECEIVERS : _ _
Line- Meter Switch|T.RB.A. T.R.A, -10 «10 0
Line Level Meter |T.3.A,3 T.B3.4,.° -10% -10% -10%
Line Gain TeBALT T.B.A.# Pre-Set* Pre=Set* Pre-Set
Ant Trim T.B.AL T.B. A% | Pre=Set* Pre=Set* Pre-Set
AGC - Fas Fast Fast Fast Fast
Limiter off Off off Off Off
{Carrier level . : . .
Meter i Variable Variable | Variable Variable | Variable
Randwidth 2] ke 27 ke 2-16 ke 27 ke 27 ke
BFQ Pitch N.U, Nollo Variable N.U, N.U,
Audio Response Wide Wide . Wide - Wide vide
|Break~in Off Off Off Off Off
Function MGC MGC AGC MGC MGC
BFO off Off- On Off off
Dial Lock N.U, N.U, N.U, NLU. NL.U.
zZero Adij. T.B.AH N.U, NJU. N.U.’ N.Us
Local Gain 10 10 . 10 10 10
RF Gain T.B.A*® T.B.A.% | Pre-3et* Pre=Sat Pre-Set.
MC Change AF, A.F, ALF. AF. AF,
KC Change A.F, A.F. A.F, AP, AF,
LOCAL AUDIQ PANEL: _ : »
Gain_ ~ [C.L, C.L., 1C.L. [ C.T. T C.L.
ILINE DRIVER DETECTOR: | . .
Gain Controls {N.U. . T.BsA., | Pre-8ets | Pre=Set* | Pre=Sets
Qutput Amplitude iN.U. T.B.A. | Pre-Sets

R

*NOTE:

TO BE ADJUSTED
RECORDIKG SYSTEM LEVEL

| Pre=Set* | Pre-Set

IN ACCCRDANCE WITH APPENDIX B,"RECEIVING AND
ADJUSTMENTS, BY MATERIEL PERSOINEL

CNLY.

Figure III-4

ITI-6
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 SYSTEMS CONTROL ADJUSTMENT CHART (Cont'd)
Meter;<Switch Gain .CHANNEL: A CHANNEL, B CHANNEﬁ C
or Control Control . Tracklng Recording Rec¢ording
Adjust- ‘
ments
GR-2800 RECORDER
Amplifier Power Supply .
Function Switch Ext Ext Ext Ext *x*%
Tine Light OFff OFfF OFF Off .
Power Light On On On On_
Burning Light Off Of f off off .
Control Panel
Power On On On On
Low-High Low Low Low Low L
Ready Light - On¥* On¥** On¥* On**
Record On On On On
Tape Transport
Follower Arms Run Run Run Run.
- 50 KC OQutput Level Pre-set Pre-set Pre-set . - Pre<set .
Transport PWR On On On .On o
Tape Speed CW 60-30 60-30 60-30 60430,
Electronics Drawer . '
Record INT'L'K T.B.A. Norm. Norm. . Norm. .
Bias SW T.B.A. On On .On. . ..
"Gain Controls T.B.A. Pre-set Pre-set Pre=set
**NOTE: Ready light will extinguish when recorder is put in Record mode :
*¥*¥NOTE; The 60 cycle output from the precision frequency divider unit
located in the primary hut will be connected to the external
frequency input jack (J7) of the recorders in the primary and
secondary huts. When the precision 60 cycle frequency divider
unit is functioning properly the warning lamp located on front
panel is extinguished. WARNING. Illumination of this warning
lamp is an indication of loss of 60 cycle output and the ampli-
fier power supply function switch must be placed in the preci- i
sion frequency position.
1egend - Figure III-4 '
T.B.A. To be adjusted C.L. Convenient level
N.U. Not used N/C No change ‘
(b‘ A.F. Assigned frequency C.R. Channel to be recorded
=d
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IV - DURING SEARCH ACQUISITION

_A. GENERAL: As was mentioned in the introduction, every effort has

been made to assemble a highly stable receiving system.  However, thé
operators must keep in mind several facts which bear on receiving the
signal properly:

1. Crystals in a circuit do not assure absolute frequency accuracy.
The crystal accuracy will vary considerably because of temperature changes,
associated circuit capacitance changes, tube variations, and grinding
tolerances, :

2. The accuracy of receiver dial settings is no better than the ad-
justment of the circuitry behind them. Mechanical linkage misadjustmeénts
or slippage, oscillator drift, calibrator shift, etc., can all cause er-
roneous readings.

3. Reception can be assured only when the entire system, i.e., trangs
mitter, receiver, and the space in between, is attuned. The follow1ng pos-
sible sources of failure in reception should be kept in mind:

a. The satellite transmitter may have drifted or changed frequency.
b. - The converter frequency may have drifted or changed.

c. The receiver setting may not really indicate the frequenty to
which the receiver is tuned, even though the calibrator seems to confirm
the setting.

d. There will be a Doppler shift in the transmitted frequency
enroute to the receiving point. Doppler shift is a change in frequency "
from that actually transmitted which occurs in space as a result of the
relative velocity with which the transmitting and/or receiving stations are
moving away from or toward each other. Refer to Figure IV-1, IV-2 and ‘

IV-3 for a review of relative Doppler shift to be expected on DATA CHANNEL
during representative orbits. The magnitude of the shift on CHANNEL A.
will not be as great, but the shift will take place in the same manne%.

4. The most important point to remember is that the ultimate goal
of the operation is to effect reception and record a usable signal re-

gardless of any variation of d1a1 settings or stated figures that are
involved. :

Iv-1
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Figure IV - 1
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B. DESCRIPTION OF SIGNALS:

1. .The CHANNEL A signal is an amplitude modulated telemetry
signal which is normally "ON" all of the time. Therefore, the CHANNEL
"A" signal serves the dual purpose of (1) providing a convenient
reference for the tracking of the satellite and (2) conveys the
"housekeeping" information on the internal condition of the satellite.

2. The DATA CHANNEL signals convey the data from the satellite.
These signals consist of groups of pulses, and are "ON" only inter-
mittently.

C. OBJECTIVE OF THE MISSION: The objective of the operation of System
POPPY is to receive and record DATA CHANNEL emissions from the System
POPPY satellites. CHANNEL A is normally not to be recorded. The BFO

of the CHANNEL A receiver is to be left "ON" to enable the operator

to supply tuning information to the DATA CHANNEL operator. 1 mil

mylar tape is to be used as the recording medium. The use of 1 mil-
mylar is essential to ensure adequate recording time; 1 % mil tape

may be used only if 1 mil tape is not-available. Recordings will be
classified SECRET - HANDLE VIA THE BYEMAN CONTROL SYSTEM - PROJECT EARPOP.

D. SEARCH PROCEDURES:

‘1. CHANNEL A SEARCH: Begin searching for the signal four minutes

.prior to the PREDICTED TIME OF SIGNAL ACQUISITION if the orbit falls in

the NORMAL CASE and six minutes prior to the PREDICTED TIME OF SIGNAL
ACQUISITION if the orbit falls in the MARGINAL CASE, as determined in
paragraph A of Chapter IIL. With the BFO "ON" and the BFO PITCH set
at "0" slowly tune the CHANNEL A receiver back and forth within +5 and
-2 KCS of the dial setting specified, at a rate of not more than 0.5
KC/SEC until the CHANNEL A signal is heard. 1In order to increase the
system sensitivity the operator may reduce the receiver bandwidth from
16 KCS to as narrow as 2 KCS until the signal ‘is acquired. Upon acqui-
sition of the CHANNEL A signal, rotate the antenna array until maximum
signal is being received as indicated by a center reading on the
AZIMUTH DEVIATION UNIT or peak reading on CARRIER ILEVEL METER if ADU
is inoperable. Temporarily steady the antenna and adjust the KILOCYCLE
CHANGE until the CARRIER LEVEL meter is peaked. AdJjust the BFO PITCH
control for a zero beat. Do not change the BFO PITCH control after
this zero beat setting is obtained. Note and log the receiver diail
reading to the nearest 100 cycles. (The 1 KC counter has a vernier

on the right side which is marked in 200 cycle increments.)

2. DATA CHANNEL SEARCH: While the operator on the CHANNEL A

receiver is looking for the satellite-signal, the operator on the
DATA CHANNEL receiver should be following the same tuning procedure with the

Iv-3 .
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receiver BFO's turned OFF. There may be occasions when a DATA CHANNEL
signal is acquired before the CHANNEL A signal. Under certain circumst=
ances, the DATA CHANNEL signal may not be heard until well after the
CHANNEL A signal is heard. When this happens, the DATA CHANNEL operator

should continue to search until a DATA CHANNEL signal is acquired. The -

headphones should be used in the "split" mode to monitor both CHANNEL B
and CHANNEL C, and.the receivers tuned one at a time until a signal 'is

‘heard. When a signal is intercepted, tune the receiver for the maximum

amplitude displayed on the OSCILLOSCOPE, maximum reading on the CARRIER
IEVEL meter, maximum audible signal, or a combination of the foregoing.
All conditions will occur simultaneously. In the event that more than
one DATA CHANNEL is to be active, continue to search with ‘the remaining
receiver until a signal is heard and tune for maximum as before. Note
and log the receiver dial readings to the nearest 100 cycles. (Thé 1 KC
counter. has a vernier on the right side which is marked in 200 cycle in-
crements. )

E.  STARTING THE TAPE RECORDERS:

1. As soon as either DATA CHANNEL signal is acquired, start-the
LOCAL tape recorder, meking certain that the recorder has been placed
in the RECORD mode. Note that to place the GR-2800 recorder in the
RECORD mode, it is necessary to press the RUN and RECORD buttons simul-
taneously. The RECORD mode on the GR-2800 is indicated .only by the
lighting of the RECORD button. Insure that the data is being recorded -
by monitoring each of the Recorder Playback outputs with the oscillo-
scope as was done in the case of the thirty second test recording
(SECTION III). 4

IV-4
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V - DURING INTERCEPT

A. ANTENNA TRACKING: The antenna arrays used in System POPPY are

highly .directive. For this reason it is necessary that the antenna

array be rotated to follow.the movementi of the satellite as it pro-
gresses in orbit. The CHANNEL A operator, in addition to keeping the
CHANNEL A receiver tuned to follow the doppler shift of the signal, is
tasked with the rotation of the antenna, as required, to track the
satellite. The antenna is most easily directed for best reception by
slowly swinging the antenna back and forth in a short arc (t 10 degrees )
while keeping a sharp eye on the ADU and/br CARRIER IEVEL meter. The theter will
start "dipping" when the antenna is too far to either side of the best
direction. The antenna should always be pointed in the direction

that indicates a center reading on the ADU meter. The TIME

VERSUS AZIMUTH chart is to be used as a guide in the proper orientation
of the antenna. Slight deviations from the TIME VERSUS AZTMUTH chart

may be necessary to overcome local interference and to optimize signal
_strength. The operator should make every effort to keep the main beam

of the antenna pointed directly at the satellite and to make certain that
the signal is always retained once it has been acquired and the recorder
started.

B. LOG KEEPING: Enter pertinent information in the log. Continue to
enter any changes or other relevant information in the log as occurring
and as time allows. Remember that a good recording is the primary require-
ment and that a complete log, although important, is a secondary require=

- ment.

C. TUNING TO COMPENSATE FOR DOPPLER SHIFT: The CHANNEL A signal is an
amplitude modulated telemetry emission which will be relatively easy to
follow as it shifts frequency as a result of Doppler effect. The DATA
CHANNEL signals, however, consist of short, intermittent bursts which
may be difficult to follow during Doppler shift. Therefore, the
CHANNEL A signal is to be used tc provide a reference for the proper
tuning of the DATA CHANNEL receivers.

D. TUNING PRCCEDURE
1. CHANNEL "A' OPERATOR
a. Upon acquisition of the CHANNEL A signal, the antenna was
rotated until a "Q"center reading was obtained on the ADU meter,the KC CHANGE
control was adjusted until the CARRIER LEVEL meter was peaked, the
BFO PITCH was adjusted for a zero beat, the BANDWIDTH switch was set at

| | V-1
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(nm 16 KC, and the receiver dial setting was noted.

b. As the orbit progresses, watch the CARRIER IEVEL meter.
Follow the movement of the satellite with the antenna array by con-
tinuously positioning the antennas for a center reading on the ADU
meter and/or a maximum reading on- the CARRIER LEVEL METER. - The TIME
VERSUS AZIMUTH chart is used as a guide for the rough positioning of
the array, and the ADU meter and/or CARRIER IFVEL METERS are used for
fine positioning. . . :

c. It is also necessary to follow the Doppler Shift as the
orbit progresses.This is done by observing thé CARRIER IEVEL meter and
readjusting the KILOCYCLE CHANGE control when the meter reading starts
to decrease so that the CARRIER LEVEL meter is re-peaked. Changes in
the frequency of the CHANNEL A réceiver .should always be made in
increments of less than 0.5 KCS. The frequency will always decrease
as a result of the Doppler shift. ' ‘

d. Approximately each two (2) minutes throughout the pass;
tuning information for the DATA CHANNEL operator will be given. To
do this, tune the KILOCYCLE CHANGE. control until -a zero beat is ob-
tained. Do not adjust the BFO PITCH control. Note and log the
frequency dial reading to the nearest 100 cycles (the 1 KC counter .
has a vernier on the right side which is marked in 200 cycle
1ncrements) Subtract the dial setting obtained in thls zero beat
operation from the dial setting obtained 'in the previous zero beat
operation. Advise the "DATA CHANNEL" Operator of the difference.

e. Repeat paragraph D-1-b, D-l-c and D-1-4 until the signals
fade out. ‘

f. Note that the LOCAL AUDIO panel has jacks that make the
audio from the CHANNEL B and C receivers available to the CHANNEL A
operator. The CHANNEL "A" operator should use split headphones, if
available, to monitor DATA CHANNEL receiver audio as well as the
CHANNEL A signal durlng the orbit to ensure that the antenna is
always properly oriented for the reception of the DATA CHANNEL signals.
It is important to note that the DATA CHANNEL signals are the signals '
of highest priority. ALl adjustments should be made to optimize the
DATA CHANNEL signals. A slight misalignment of the antenna system
could cause a condition in which the CHANNEL A signal will be received
but the DATA CHANNEL signals will not be because they are outside the '
beam of the DATA CHANNEL antenna This condition' should not be allowed
te occur. '

2. DATA CHANNEL OPERATCR:

a. Upon acquisition of the DATA CHANNEL signals, the operater
tuned his receivers for maximum amplitude displayed on the oscilloscope
and maximum audible signal, and noted and logged the receiver dlal
settings. .

V-2 CHANGE 1
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b. Continue to tune the DATA CHANNEL receivers in direct respdnse
to tuning information received from the CHANNEL A operator ir order to
maintain signal amplitude at a maximum. Tuning information passged to
the DATA CHANNEL operator will be in the form of the difference in dial
reading from the previous check to the current check and should be pro+.
vided approximately every two (2) minutes. The DATA CHANNEL operator
will multiply this difference in dial”reading by a factor of 1.1 and check

to ensure that the DATA CHANNEL receivers have been changed in frequency by

this amount in the course of tuning for maximum signal. The DOPPLER SHIFT
NOMOGRAPH, Figure V-1, may be used to assist in obtaining the new dial
setting at the two minute check point.

DATA CHANNEL

CHANNEL A Change

Difference Required

(Cycles) (Cycles) .
100 110
200 220
300 330
400 440
500 550
600 660
700 770
800 _ 880
900 990
1000 ' 1100

DOPPLER SHIFT NOMOGRAPH
Figure V-1

If it is found that a receiver has not been changed in frequency by the
amount determined to be required by this computation, tune the KILOCYCLE
CHANGE control until the receiver is adjusted to the computed new dial
reading. Note and log this receiver dial reading. Insure that in making
this correction to the receiver dial reading that the amplitude of the
DATA CHANNEL signal does not decrease. This tuning procedure is employed
to give the DATA CHANNEL operator a rough reference point for proper
tuning. The operator should always fine tune the receivers for maximum
amplitude of the DATA CHANNEL signals.

d. Reépeat paragraphs D-2-b, and D-2-c until the signals fade
out.

3. SPECIAL CASE IN WHICH A SATELLITE PASSES OVERHEAD: 1In some cases
a satellite may pass directly, or nearly so, over the intercept dite.

V-3
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If this condition occurs, a very rapid fade, a loss of signal for up to
two minutes, and then a rapid return of the signal will be observed during
the middle of the intercept. This loss of signal is occasioned by a
vertical gap in the antenna coverage pattern directly over the site.

(See Figure V-2) )

«38/N2*6D8

VERTICAL COVERAGE FOR TRACKING
Figure V-2 :

E. TAPE RUNOUT:

1. 1In the event that the intercept operation should require more

recording time than can be provided by one tape recorder, the recorder

" in the REMOTE hut will be started one minute before tape runout occurs
in the LOCAL hut. The total time required for the intercept operation,
from the predicted time of signal acquisition of the first satellite to
the exit of the last satellite from the station circle of intercept
probability, will be used to asess ' the required recording time. If this
interval approaches the available recording time to within one minute,
the REMOTE recorder shall be started one minute before LOCAL recorder
runout; and the LOCAL recorder allowed to complete the recording in a

V-4
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C
normal manner. In any case, the REMOTE recorder should be loaded
with tape, properly patched, and in all respects ready to record
should the LOCAL recorder become inoperable.
(" V-5 :
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VI - AFTER INTERCEPT

A. STOPPING RECORDER: Stop the recorder when the last satellite has
travelled beyond the station circle of intercept and faded out. Be
certain that the satellite is beyond the circle of intercept probability
and that the fade is not a temporary one occasiened by a change in the
attitude of the satellite with respect to the earth or. due to small nulls
in the intercept antenna patterm.

B. VOICE SERVICE: Make the final voice service on the tape as specified
in APPENDIX D, 'Voice Annotating the Tape'. Do not remove the tape from
the machine prior to making this service. Do not erase any tape, or re-
record over previously recorded tape for the purpose of making the final

voice service.

/ C. CHECKING THE TAPE: Rewind approximately ome minute of playing time
of the tape on the DATATAPE recotrder. Put the recorder in the REPRODUCE
mode and monitor the reproduce outputs of the seven tvacks of recorded
information. The reproduce outputs of the recorder are to be monitotred
in the same manner as was done when monitoring the pre-pass thirty second
test recording. In the event that the DATA CHANNEL opevator in the LOCAL
hut was able to visually monitor reproduce signals during the operation,
as directed in the section above, it will be unnecessary to make this check.

*D. REMOVE THE TAPE FROM THE RECORDER: After the tape is complete with
the final voice service and has been checked, remove the tape from the
machine, This is done by putting the machine in the REPRODUCE mode and
running the tape onto the take-up reel. Do not operate the recorder in
the FAST FORWARD mode for this purpose. DO NOT REWIND THE TAPE, When
all tape is wound on the take-up reel, remove the tape from the machine.
Complete the tape identification labels as described in APPENDIX H,
"Labeling the Tape".

E. COMPLETE THE LOG: Enter any remarks or amplifying informatien in
the log and sign it off.

F. SECURING THE HUTS: Due to increased daily routine tasking and the
anticipation of non-routine tasking at any time, all equipment in the
huts will be left TURNED ON at all times. The R-390A receiver FUNCTION
SELECTOR switch will be placed in the AGC .or MGC position, not on
standby. The TIME CODE GENERATCR should be kept on all times in order
to maintain the stability of the instruments. When not in use, the
ASTRODATA TIME CODE GENERATCOR should be placed in standby.

VI-1
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G. FINAL CHECK OF THE OPERATOR: Upon completion of the operation,
the site Evaluation Officer and/or the Officer in Charge should

‘review the tapes and logs to ensure accuracy and completeness. The

tape used in POPPY operations. Each station is responsible for

final winding of the tape, after the review, should be done with
the recorder in the REPRODUCE mode to ensure constant tension. The
tapes should be shipped with a good tape pack to prevent damage in
shipment.

H., REPORT RESULTS: Unless otherwise directed, forward combined
results from assigned tasking electrically at the end of each ZULU
day, using format prescribed in APPENDIX JULIET, "Alert Report
Message Format'.

TO: DIRNAVSECGRU

INFO: DIRNSA

I. FORWARD MATERIAL: Forward logs and tape recordings (unrewound),
via the BYEMAN CONTROL SYSTEM, with the first available courier to:

Director, National Security Agency ' -SHIPPING.MEANS
Fort George G. Meade, Maryland

ARFCOS

J. MAGNETIC TAPE SUPPLY: NSA supplies all stations with magnetic

maintaining an onboard supply for 90 days. Advise DIRNSA
and DIRNAVSECGRU (G54), when this low level limit is reached.

K. COMMENTS AND RECOMMENDATIONS: Submit comments and recommendations
to DIRNAVSECGRU by message or speedletter, depending on urgency.
Comments and recommendations will be classified on the basis of the
degree of information concerning the system that has been divulged,
and will be a minimum of CONFIDENTIAL. Messages and speedletters
containing substantive information related to System POPPY operations
must be forwarded via the BYEMAN Control System.
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VII - MAINTENANCE

A. In order to ensure maximum performance of the equipment, strict
_adherence to standard maintenance perocedures as outlined in the equip=
. ment instruction manuals and.the installation manual is mandatory. All

malfunctions should be repaired immediately so that equ1pment will be

ready for the next ALERT,

B. Each malfunetion and the action to repair it shall be reported on an
'as-occurring' basis. Electronic Failure Report:forms (DD Form 787) should
be used’ (see APPENDIX I). Forward these reports direct to:

"CODE 5435A -
U.S. Naval Research Laboratory.
Washington 25, D, C.

Enter "NRL HUT" in block 20. Ensure that only UNCLASSIFIED information is
submitted with these failure reports,:and that no reference is made to
operational details of System POPPY, :

C. Aﬁy difficulties encountered with the equipment which cannot be handled
by station forces should be reported in detall immediately to DIRNAVSECGRU

.by message.

- D. FEquipment being returned to NRL from POPPY field stations will
be marked "RETURN OF NRL EQUIPMENT" and shlpped tos

Naval Research Taboratory
Code 5435
Washington, D. C.

‘ VII-1
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ALERT MESSAGE FORMAT
(SEE NOTE 3)

PRECEDENCE

DATE/TIME GROUP

™ DIRNAVSECGRU/( DIRNSA SEE NOTE 4)

TO

INFO

CIASSIFICATION/NOFORN/HANDLE VIA COMINT CHANNELS ONLY
THIS IS A | | AIERT MESSAGE (NOTE 1)

1. READ SIX/SEVEN COLUMNS

ONE TWO THREE FOUR FIVE SIX . SEVEN

(PHONETIC (SATELLITE ORBIT TO BE INTERCEPTED) (CHANNELS (CHANNELS
IETTER OF ACTIVE  ACTIVE
SATELLITE - , NOTE 3)  NOTE 3)
TASKED) -

- NOTE 2

2. REMARKS (REMARKS PERTINENT TO OPERATION) (NOTE 1)

NOTE 1: The abbreviated mission number (ZERO THREE or ZERO FOUR)
will appear to indicate which satellite (s) is/are to be tasked.
AIERT messages are to be so worded that no reference or inference
is being made to satellite operations. In order to make reference
to a specific satellite and corresponding orbit in the remarks
section of this message, the term "TASK" will be used followed by
the abbreviated satellite mission number and corresponding orbit
number. e.g. "TASK OlA1234". :

NOTE 2: The phonetic letter for the appropriate satellite will
appear to indicate which satellite is being tasked. For simultaneous
operation with two satellites the phenetic letter for each will appear.

. NOTE 3: : The channels active on each satellite to be intercepted are

stuttered for reliability through redundancy. Column six refers to
the channels to be active on the first satellite; column seven refers
to the channels to be active on the second satellite. For single
satellite tasking, column seven will not appear.

CHANGE 1
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NOTE k: Tésking will normally be promulgated by DIRNAVSECGRU; however,
under certain special circumstances tasking will be promulgated by
prESA| || |

ﬂ | when occurring during periods other thaJ
those where the POPPY satellites have been tasked by DIRNAVSECGRU on
a routine basis. At times, special tasking promulgated by DIRNSA may
modify existing routine tasking promulgated by DIRNAVSECGRU. Upon
receipt of a[:::::::::]ALERT tasking message originated by DIRNSA,
deviation from previously assigned tasking by DIRNAVSECGRU is
authorized.

EXAMPIE:
CIASSTFICATION/NOFORN / HANDLE VIA COMINT CHANNELS ONLY
THIS IS A ZERO ONE|  |AIERT MESSAGE

1. READ SEVEN COLUMNS:

ONE ' T™WO .  THREE FOUR  FIVE SIX SEVEN
ALFA/BRAVO ONE ZERO ZERO ©  TWO- BBB/CCC BBB/CCC
ALFA ONE ZERO ZERO THREE BBB/CCC BLANK
!
i
A-2 l
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RECEIVING: AND RECORDING SYSTEM LEVEL ADJUSTMENTS

A. RECORDER CHANNEL ASSIGNMENT

1. The DATA TAPE recorder channel assignmeht is as follows:

Track Number Type Recording

Information to be Recorded

™M
Analog
™M
Analog
™M
Analog
™ .

~N O\ WO

B. SIGNAL PATCHING ARRANGEMENT

1. Patch Panel - LOCAL HUT:

Channel B Local

50 KC

Channel C Local

Mike or Attentuated TCG*
Channel B Remote

Time Code and 50 KC
Channel C Remote

Recorder Inputs Patch From
Channel 1 Rec B Local
Channel 2 CHAN 6A-"T"
- Channel 3 Rec C Local
Channel 4 Mike or Attentuated TCG¥
Channel 5 Rec B Remote
Channel 6 Time Code
Channel 7 Rec C Remote
Channel 6A-"T" 50 KC
2. Patch Panel - REMOTE HUT
Recorder Inputs Patch From

Channel 1
Channel 2
Channel 3
Channel 4
Channel 5
Channel 6

" Channel 7

Channel 6A-"T"

Rec B Remote

CHAN 6A-"T"

Rec C Remote

Mike or Attentuated TCG*
Rec B Local

Time Code

Rec C Local

50 KC Remote

¥ During the pre-intercept service and at the end-of-intercept service,
voice annotations will be made with attentuated TCG signal removed.
Microphone will not be patched during recording of attentuated TCG on

Channel k.

B-1
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3. Signal Panel - LOCAL HUT

Oscilloscope Trace Patch From

Recorder Input Channel 1
Recorder Input Channel 3
Recorder Playback*
Recorder Playback¥

W

*The lower oscilloscope traces are used in the LOCAL HUT to monitor the
RECORDER PIAYBACK outputs- during the mission. In monitoring the GR-2800,
the oscilloscope traces are patched successively to the various RECORDER
PIAYBACK outputs at the Signal Panel.

L. Signal Panel - REMOTE HUT

Oscilloscope Trace Patch From

1 Recorder Input Channel 5
2 Recorder Input Channel 7
3 Not used
L Not used

C. PRELIMINARY CONTROL SETTINGS

1.Receivers: The DATA CHANNEL Receivers in both huts are to be set

up in accordance with Paragraph Bl of Appendix K, "Receiving System Sensi-

tivity Check". Steps C, D, S, K and L.

" 2. Line Driver Detectors: Set all controls on the Line Driver De-
tectors in both huts to the clockwise stop.

3. TIME CODE GENERATOR: Set the output level controls of the

" TIME CODE GENERATCR to the clockwise stop.

4. GR-2800 RECCRDER: Set up the GR-2800 recorders as follows:

a. Amplifijer Power Supply

Function Switch EXT

b. Control Panel

Power On
Low-High Low

B-2 CHANGE 1
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c. Tape Transport

Follower Arms ' Run
Transport Power . On

Tape Speed Switch 10 % reel 60-30

d. Electronics Drawer

Record Interlock Normal
Bias On

e. The GR-2800 Recorders are now ready for gain control
adjustments.

D. LINE DRIVER DETECTOR ADJUSTMENT:

1. With the DATA CHANNEL receivers set in accordance with para-
graph Bl of APPENDIX K, connect the Patch Panel as follows:

Recorder Inputs Patch From

Channel 1 Rec B Local
Channel 3 . Rec C Local
Channel 5 Rec B Remote
Channel 7 Rec C Remote

2. Connect the Signal Panel as follows:

Oscilloscope Trace Patch From

1 Recorder Input Channel 1
2 - Recorder Input Channel 3
3 Recorder Input Channel 5
L4 Recorder Input Channel 7

3. Place the TRIG IEVEL control of the oscilloscope on AUTO and
set all VOLTS/CM controls to the same calibrated sensitivity. Noise
should appear on all four traces of the oscilloscope.

L. Adjust the CHANNEL B detector gain control on the front of
the Line Driver Detector unit to give the same deflection on the third
trace as is observed on the first trace. Similarly, adjust the CHANNEL
C detector gain to give the same deflection on the fourth trace as is
observed on the second trace. This operation enables repatching of

" the hut without resetting levels.

5. Disconnect the oscilloscope from the Recorder Inputs at the
Signal Panel, and connect TRACE 1 of the oscilloscope to CHANNEL 2
Recorder Input. At the Patch Panel, connect the CHANNEL 2 input jack
and the 50 KC jack to a tee connection at the CHANNEL OA input.

B-3
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6. Note the amplitude of the 50 XC oscillator as displayed on the
oscilloscope in the local hut.
T. Adjust the 50 KC gain control located on top of ‘the chassis of
the line driver detector in the local hut so that the amplitude of the
50 KC signal observed on the oscilloscope in the remote hut is equal to

the amplitude noted in the local hut.

8. This completes the Line Driver Detector adjustment. Disconnect
the oscilloscope from CHANNEL 2 Recorder Input.

E. GR-2800 RECORDER LEVEL ADJUSTMENTS:

1. Lower the hinged cover on the front of the electronics drawer
to obtain access to the controls.

2. Load the recorder with tape.

3. Connect the oecilloscbpe as follows:

e

Trace Number ' , . Patch From L }

Recorder Playback CHANNEL 1
Recorder Playback CHANNEL 3
Recorder Playback CHANNEL 5
Recorder Playback CHANNEL 7

W

Adjust the VOLTS/CM controls to give a calibrated deflection sensitivity
of one volt per centimeter. Place the TRIG IEVEL control on AUTO.

4. Place the recorder on the RECORD mode, and monitor the reproduced
signals on the oscilloscope.

5. Adjust the SENSITIVITY control (R1) on the Record Amplifiers for
CHANNELS 1, 3, 5 and 7 to give a one volt (one centimeter) peak-to-peak
signal on the oscilloscope.

6. Reconnect the oscilloscope as follows:

Track Number Patch From
1 : 4 " Recorder Playback CHANNEL 2
2 Recorder Playback CHANNEL 6

7. Adjust the Record Gain Control (RL) on the Record Amplifier for
CHANNEL 2 and the % MOD Control (R10) on the Record Amplifier for CHANNEL

B-4 CHANGE 1
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6 to give a three volt (three centimeter) peak-to-peak signal on the
oscilloscope.

8. Disconnect all cables from the CHANNEL 6A Recorder Input at
the Patch Panel, and connect the TIME CODE output to CHANNEL 6 Recorder
Input.

9. 1Increase the oscilloscope TRACE 2 deflection sensitivity to
0.1 volt per centimeter and adjust the Record Gain Control (R1)
on the Record Amplifier for CHANNEL 6 to give an 0.3 volt (three
centimeter) peak-to-peak signal on the oscilloscope.

10. This completes the GR-2800 Recorder level adjustments.
Stop the recorder. When the instructions in SECTION D and E of this
APPENDIX have been carried out.in beth huts, the Rece1v1ng and
Recording System ILevel AdJjustments are complete.

CAUTION: ANY CHANGE IN THE SETTINGS OF THE CONTROLS AFFECTING THESE
ADJUSTMENTS WILL REQUIRE THAT SYSTEM LEVELS BE READJUSTED. UNDER NO

-CIRCUMSTANCES ARE SUCH CONTROLS TO BE ADJUSTED BY PERSONS OTHER -THAN

THOSE QUALIFIED TO DO 30.
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v APPENDIX C
RAPID SENSITIVITY CHECK

A. Upon completion of anorbit the control settings of the receivers
should not be changed. Providing there has been no change in the receiver
control settings, the following method of rapid sensitivity check may

be used.

1. Connect the Signal Generator at the TEST INPUT jack of the con-
verter of the system to be checked in the case of Systems A, B and C and
to the receiver antenna input cable at jack 1A on the ENTRY TERMINATION
PANEL in the case of System D,

2. Rotate the antenna array so that it points in a southerly
direction.

3. The RF GAIN control and LINE GAIN control settings have been
previously established. The LINE LEVEL meter should read -10 VU from
system noise. If the LINE LEVEL meter does not read -10 VU, it must be
assumed that the setting of the RF GAIN control or the LINE GAIN control
have been changed, or that trouble has developed in the system. Therefore,
if the LINE LEVEL meter does not read -10 VU, it will be necessaty to

. reset the levels of the system in accordance with the instructions in
: APPENDIX B, "Receiving and Recording System Level Adjustments', prior
- to using the Rapid Sensitivity Check procedures.

4, Adjust the Signal Generator FREQUENCY to the operating frequéncy
of the system,

. 5. Adjust the Signal Generator OUTPUT until the LINE LEVEL meter
of the Receiver reads 0 VU.

6. Determine the "S" value of the system. The "S" value for Channels
A, B and C is the SIGNAL GENERATOR output in dbm added to -70 db te
compensate for the loss of the directional coupler. The "S" value for the
CHANNEL D system is the output level of the SIGNAL GENERATOR in dbm,
There is no directional coupler in the CHANNEL D system. If the "S" wvalue.
shows a system sensitivity of -105 dbm or better, the system can be ¢on-
sidered to be operating satisfactorily.

7. Disconnect the Signal Generator.

8. Repeat the above procedure for each converter and each receiver
of the CHANNELS A, B and C Systems and for the CHANNEL D System.

c-1
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9. Reconnect the CHANNEL D Receiver antenna 1nput to jack 1A on
the Entry Termination Panel.
C-2 ‘ ORIGINAL
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APPENDIX D
VOICE ANNOTATING THE TAPE

A. GENERAL: Voice annotations are to be recorded at the beginning and
at the end -of each intercept operation. It is important that no informa-
tion other than that specified in this Appendix be annotated on the tape,
lest the security classification of "the tape be unnecessarily upgraded.
B: PRE-INTERCEPT SERVICE: At the beginning of the thirty second test

recordingi, make the follow1ng voice announcement on CHANNEL 4 of the
LOCAL tape recorder :

The classification of this tape is SECRET '-.. HANDLE VIA THE

BYEMAN CONTROL SYSTEM Project EARPOP. Recorded at .US (number of inter¢-
cept unit) from task (complete satellite mission number) during pass

(indicate corresponding satellite orbit). . .(for simultaneous operations
from two satellites, list the satellite mission number and corresponding
orbit number for 'the second satellite).

‘FR EXAMPLE. (voice annotation for two satellite ‘operation)
. The classification of this tape is SECRET - THE

BYEMAN CONTROL SYSTEM Project EARPOP. Recorded at ‘from task
T101B during pass 1234 and task 7102A during pass 0023.

.C. END OF INTERCEPT SERVICE:

1. If the REMOTE recorder is not used in the latter part of the intercept
operation, a short announcement shall be made at the termination of intercept
on CHANNEL 4 of the LOCAL Recorder:

"End of interceot. The information on this tape 1is clagsified
SECRET HANDLE VIA THE BYEMAN CONTROL SYSTEM Project EARPOP."

2. If circumstances are such that the intercept operation cannot be
recorded in its entirety on the LOCAL recorder, the END OF INTERCEPT
SERVICE will be made  on the REMOTE recorder at the termination of intercept.
No annotation will: be required at the end of the LOCAL recording, nor will
a PRE-INTERCEPT SERVICE be made on the REMOTE recording.:

D. VOICE ANNOTATIONS OF TIME:. If the TIME CODE GENERATOR should become
inoperative, an accurate time standard (WWV, WWVH, or JJY if Available)
and voice annotations of time will be substituted on CHANNEL L4 of the
recording. The annotations are to be as accurate as possible, and
should be derived from the most precise time source available. At

)
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five minute intervals, make the following announcement:
"On the mark, the ZULU time will be
Mark.,"
. Continue to make tlmlng announcements untll the end of the intercept
operation.
D-2
C ' CHANCE 1

+

Approved for Release: 2021/04/20 C05025331



C05025331
Approved for Release 2021/04/20 C05025331

EARPOP ...

APPENDIX E

L’ TIME CHECK OBSERVATORY DESIGNATION LIST

A. The following list is provided only as a guide line, and does
not preclude the use of any station listed in APPENDIX F 1f the
suggested stations do not provide adequate signals:

' | B-1
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MISCELLANEOUS

INFORMATION

940. TECHNICAL RADIO BROADCAST SERVICES,
RADIO STATIONS WWV AND WWVH

3

A RADIO STATION WWY

The technical radio services broadcast continuously by the
National Bureau of Standards Boulder Laboratory, include a
total of six radio frequencies, 2.5, 5, 10, 15, 20, and 25 mc.,
which are on the air at all times, day and night. This insures
reliable coverage of the United States and extensive coverage
of other parts of the world.

The services are: (1) standard radio frequencies, (2) time
announcements, (3) standard time intervals, (4) standard audio
frequencies, including the standard musical pitch, 440 cycles

per second, corresponding to A above middle C; (5) radio
propagation disturbance warning notices. All of the frequencies
are useful for field intensity recording by persons interested
in studies of radio propagation. The two highest frequencies
are broadcast particularly for this purpose. Vertical non-
directional antennae are used.

The Bureau welcomes reports on reception, methods of use,
or special applications of the service, particularly with refer-
ence to the higher frequencies which have -been recently added.
Correspondence should be addressed to National Bureau of
Standards, Boulder Laboratories, Boulder, Colo.

Lat. 38°59' 33"N., Long. 76°50°52"W.

Megacyclea Broadcast (l:(ow“.'fr Modulation, ¢/s
D TP Continuously, night and day - - - - - = -« ~-------- 1.0 <1, 440, 600.
I I R B do----------a-o R 8.0 1, 440, 600
10 ----cememem e o edo s et 9.0 1, 440, 600.
15 - ----vcemmee e e e o do----cmeme i s e e 9.0 1, 440, 600.
L I B do--ccmm i m e e 1.0 1, 440, 600.
P B LY B [+ L R i I .1 1, 440, 600.
WWVH
Lat. 20°46'02"N., Long. 156°27' 42"
L L Contmuously,mght and day --------------- - - 2.0 ) i, 440, 600.
I il B L R 2.0 1; 440, 600.
B I RN B do----meiiiei e 2.0 1, 440, 600.

ﬁegul‘ar interruptions explained under sec. B.

941. Standard llud.io Frequency

The national standard of frequency is of value in radio,
electronic, acoustic, and other measurements requiring an
accurate frequency. Any desired radio frequency, including
microwave frequencies, may be accurately measured in terms
of the standard frequencies. This may be done precisely by
the aid of one or more auxiliary oscillators, harmonic gener-
ators, and radio receivers. The accuracy of each of the radio
carrier frequencies, as transmitted, is better than a part in
100,000,000. However, if received accuracies of this order
are required it is necessary to make measurements over a long
interval or apply corrections for errors introduced by trans-
mission effects in the medium (Doppler effect, etc.).

942 Time Announcements

The audio frequencies are interrupted at precisely 2 minutes
hefore each hour. They are resumed precisely on the hour and
each 5 minutes thereafter.

-

The beginnings of the periods, when the audio frequencies
are resumed, are in agreement with the basic time service of
the United States Naval Observatory so that they mark accu-
rately the hour and the successive 5-minute periods.

Universal time (Greenwich civil time or Greenwich mean
time) is announced in telegraphic code each b minutes. This
provides a quick reference to correct time where a timepiece
may be in error by a few minutes. The zero- to 24-hour system
is used starting with 0000 at midnight. The fitst two figures
give the hour and the last two figures give the number of min-
utes past the hour when the tone returns. For example, at 1655
UT, or 11:55 a.m. eastern standard time, four figures (1, 6, 5,
and. 5) are broadcast in code. The time announcement refers to
the end of an announcement interval ie.., when the audio fre-
quencies are resumed. .

A voice announcement of eastern standard time is given
following each telegraphic code announcement. For example,
at 9:10 eastern standard time the voice announcement in English

: ““This is radio station WWV; when the tone returns it will be
9 10 a.m. eastern standard time; 9:10 a.m.

ORIGINAL
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STRUCTURE OF TIME SIGNALS
STATIONS WWV AND WWVH
THE HOUR ILLUSTRATED IS 1600 TO 1700 IN 24 'HOUR TIME.
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-8

A VOICE ANNOUNCEMENT OF EASTERN STANDARD TIME
IS GIVEN EACH FIVE MINUTES FROM STATION WWV

943. Standard Time Intervals

There is a pulse on each carrier frequency of 0.005-second
duration which occurs at intervals of precisely 1 second. The
pulse consists of five cycles, each of 0.001-second duration,
and is heard as a faint tick when listening to the broadcast;
it provides a useful standard time interval, for purposes of
physical measurements, and for quick and accurate measure-
ment or calibration of timing devices or very low frequency
oscillators. It may be used as an accurate time signal. The
pulse is omitted at the beginning of the last second of every
minute. The 1-minute, 4-minute, and 5-minute intervals, sychro-
nized with the second pulses, are marked by the beginning or
ending of the periods when the audio frequencies are off. '

A time interval of 1 second marked by the pulse is accurate,
a3 transmitted, to one microsecond (0.000001) second). A 1-
minute or longer interval is accurate to a part in 50,000,000.

944. Standard Audio Frequencies. and Musical Pitch

Two standard audio frequencies, 440 cycles per second and
600 cycles per second, are broadcast on all radio carrier fre-
quencies. The audio frequencies are given alternately, starting
with 600 cycles on the hour for 3 minutes, interrupted 2 minutes,
followed by 440 cycles for 3 minutes, and interrupted 2 minutes.
Each 10-minute period is the same.

The two standard audio frequencies are useful for accurate
measurement or calibration of instruments operating in the audio
or supersonic regions of the frequency spectrum. They may also
be used for accurate measurement of short time intervals. The
440 cycles per second is the standard musical pitch. A above.
middle C, the standard in the music industry of the United
States since 1925.

The accuracy of the audio frequencies, as transmitted is
better than a part in 100,000,000. Transmission effects in the
medium (Doppler effect, etc.) may result at times in slight fluc-
tuations in the audio frequencies as received; the average fre-
quency received is, however, of the same order of accuracy as

P2

that transmitted.

945. Radio Propagation Disturbance Warning Notice

The National Bureau of Standards will broadcast short wave
radio disturbance forecasts via the NBS standard frequency
broadcasting stations WWV and WWVH. The broadcasts will tell
users or radio transmission paths over the North Atlantic the
condition of the ionosphere at the time of the announcement and
also how good or bad communication conditions are expected to
be for the next 12 hours.

The NBS radio disturbance forecasts, prepared four times
daily, will be transmitted in Morse code twice each hour-19%
and 49% minutes past the hour-on WWV standard frequencies of
2.5, 5, 10, 15, 20, and 25 megacycles. Notices include a letter
indicating present radio reception conditions and a digit in-
dicating the expected quality of future reception. The letters
used will be **N,”” “*U,"” and *“W," signifying that radio propa-
gation conditions are normal; unsettled, or disturbed, respect-
ively. The digit will be the forecast of expected quality of
transmitting conditions on the NBS-CRPL sdale of 1 (im-
possible) to 9 (excellent).

If, for example, propagation conditions at the time the fore-
cast is 'made are normal but are expected to be only ‘‘fair to
poor’” within. the next 12 hours, the forecast statement would be
broadcast as N4 in Morse code, repeated five times, i.e., *'N4,
N4, N4, N4, N4.”

The NBS forecasts are based on information obtained from a
world-wide network of geophysical and solar observatories.
Data on the development of sunspots, solar eruptions, and other
activities of the sun are funnelled into the NBS Central Radio
Propagation Laboratory in Washington, D.C. Radio soundings
of the upper atmosphere, short wave reception data, and similar
information are also readily available. Trained forecasters
digest the information and formulate the predictions. The fore-
casts are issued by NBS regularly each day at 0500, 1200, 1700
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and 2300 G.M.T. Each forecast statement will be broadcast by
WWV for a period of about 6 hours—until the next forecast is
issued. Thus the forecast prepared at 1700 G.M.T. will be
first broadcast at 1719% and then at half-hourly intervals through
2249%. The broadcast at 2319 will then carry the next dis-
turbance forecast issued at 2300 G.M.T.

The letter portion of the forecast statement, describing the
quality of radio propagation conditions, is valid only for the
North Atlantic transmission path at the time the forecast is
issued from NBS. The digit portion is a forecast of the average
quality of communication conditions along these paths in the
12-hour period beginning at 0000, 0800, 1200, or 1800 G.M.T.-
about an hour after the time at which the letter describes the
condition. For example, a forecast statement of “‘W5 issued
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at 0500 G.M.T. means that at 0500 the conditions across the
North Atlantic path were disturbed and that in the period 0600-
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1800 the average of conditions is expected to imptove to quality
5 (fair). )
The NBS radio disturbance forécasts refet only to North

"Atlantic paths, such as Washington to Loiidon or New York to

Berlin. The forecasters assumeé that the most suitable radio
frequencies for communications are available and in use along
these paths. Because of this assumption, theit notices must
be interpreted on a relative scale in terms of expetience on
each radio circuit in use: It is impossible t¢ tate conditions
on an sbsolute scale because the varied effetts of transmitter
power, type of communications traffic. and procedure, antennas,
and receivers prevent an evaluation that will be valid for all
systems and all circuits. One purpose of broadcasting both a
description and a forecast is to show more clearly whether
propagation conditions are expected to deteriorate or imptove
in the 12-hour period.

Digit (forecast) Propagation condition Letter (current)
b R I I Impossible --------------------------------- B W
P e I Very poor- - - - - - - v oo e vt i i W
L R I I POOr- = - - e e e e e i e W
R L T Poortofair- - - -« coc e i i a i P s W
- Y . 4]
I Fairtogood - - - -~ - ccm-cmnmaomm i N
R L Good - - - - - i i eia it N
Boevormemrom e Very good - - - v s wm oot e e e e e e N
I T Excellent- - - - - - - - - oo imm i s N

946. Distance Range of Reception

Of the standard radio frequencies (2.5, 5, 10, 15, 20, and 25
me.), the lowest provide service to short distances, and the
highest to great distances. Reliable reception is in general

possible at all times throughout the United States and the North .

Atlantic and Pacific Oceans and reception at times throughout
the world. One should select the frequency that gives best
reception at any particular place and time. This can be done
by two methods:

(a) By tuning to the different frequencies and selecting the
one most suitable at that time. For nighttime conditions over
the propagation path, lower frequencies than those used during
the day are usually necessary because of skip. Received inten-
sities on usable frequencies are much greater for nighttime than
for daytime conditions. :

(b) By making use of techniques of prediction of usable fre-
quencies. Although there are a great number of variables affect-
ing radio wave propagation -and distance range, techniques
exist for the prediction of usable frequencies over any specific
path during any future month. By means of such techriques and
the Central Radio Propagation Laboratory’s prediction service,
it is possible for a user to prepare a graph or table for his
locality showing the best frequency for any period of the day

_in any month, three months in advance. National Bureau of

Standards publications useful for this purpose ére the reports
of the CRPL-D series, **Basic Radio Propagation Predictions,”
which are issued monthly 3 months in advance of the month of
prediction, and Circular 465 of the Natiofial Bureau of Stand-
ards, ‘‘Instructions for the Use of Basi¢ Radio Propagation
Predictions.’* Thesé two publications may be obtaitied from the.
Superintendent of Documents, U.S. Government Prinﬁng Office,
Washington 25, D.C., price in United States $1 per year (12
1ssues( and 30 cents per copy, respectively (foreign $1.25 and
40 cents). '

For continuous 24-hour reception without a break; the use of
more than one receiver and antenna is necessary. With skilled
operators to anticipate times for frequency shifting and with
schedules prepared as in () above as a guide; it may in some
cases be possible to operate.continuously with two receivers.
For maximum certainty of reception it is necessary to employ
as many receivers as there are satisfactorily receivable WWV
frequencies at the location, leaving them all in operation con-
tinuously and combining their outputs. A separate and directive
antenna for each radio receiver is desirable.
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B. RADIO STATION WWVH (HAWAII)

Radio station WWVH, established by the National Bureau
of Standards on the island of Maui, Hawaii, broadcasts on
5, 10, and 15 megacycles. Station WWVH extends to the
Pacific area the following technical services: standard radio
frequencies, time announcements, standard time intervals,
standard audio frequencies, and standard musical pitch. Omni-
directional antennas radiate approximately 2,000 watts of power
at each carrier frequency.

The program of broadcasts of WWVH, on its three frequencies,
5, 10, and 15 mec., is the same as that of station WWV for
standard time intervals, time announcements in code, standard
audio frequencies, and accuracy. Reports received indicate
that station WWVH may be usefully received at many locations
not served by station WWV and that simultaneous reception of
WWV and WWVH does not interfere with ordinary use of the
standard frequencies and time. signals.

The WWVH broadcast is interrupted for 4 minutes following
each hour and half hour and for periods of 34 minutes each day
beginning at 1900 G.M.T. In using time interval markers for
high precision work it is necessary to remember that step
adjustment of precisely + 20 milliseconds ‘may be made at the
transmitter on Wednesday at 1900 UT; this is explained under
Sec. 942, Time Announcements. The second pulses from WWVH
are adjusted if necessary each day during the interval 1900 to
1935 UT so as to commence simultaneously with those from
WWV. .

950. TECHNICAL RADIO BROADCAST SERVICES,

RADIO STATION JJY

Technical radio services from the Standard Frequency Station,
Koganei, Tokyo (JJY) are broadcast continuously, except for
the period from 29 to 39 minutes past each hour, and include
the following:

(1) Standard radio frequencies.

(2) Time announcements.

(3) Radio propagation disturbance warning notices.

IMES: FREQ.: MODULATION:

0659-2259%- - 2,500 Kc., A1, A2, A3---mn-

0000-2400*- - 5,500, 10,000, 15,000 Kc.,A1, | 1000 c/s.
A2, A3.

*Continuous, except for the period from 29 to 39 minutes
past each hour.

).

- H.0.PUB.NO. 117B
RADIO NAVIGATIONAL AIDS

951. Standard Radio Frequency

The standard frequencies as broadcast have an acciracy of 2
parts in 100,000,000. (For uses of standard frequencies, gee
sec. 941.) The modulation tone commences on the exact-minute
of each hour and continues for a period of four minutes. This is
repeated every five minutes during transmission, i.e. at 05,
10, 15, 20, 25, 40, 45, 50, and 55 minutes past each hour.

952.

Throughout the hour, both audio and carrier frequencies are
interrupted for 0.02 second at each second and 0.2 second at
each whole minute. The exact time is marked by the _resumption
of transmission following these interruptions.

The audio and carrier (A2) frequencies are interrupted at
precisely one minute before each hour and the fifth minute of
each five minute period thereafter, i.e. from 59-00, 04-05, 09-
10, 14-15, 19-20, 24-25, 39-40, 44-45, 49-50, and 54- 56 minutes
past each hour, when the call sign, time code, and radio propa-
gation forecast will be transmitted in the following otder:

1. Identification signals (modulation—1000 c/s).
(8) Call sign (JJY) (emnamcm sommuun wiowmm)
2 times.
(b) Time code (expressed in 24 hour time, Japanese Stand-
ard Time) 1 time.
(c) Propagation forecast codes:

Time Announcements—Radio Proplgl!.ion Forecasts

N (=me) Normal
W {(eamem ) Warning 5 times.
U (cocm) Uncertain

2. Voice announcements.
(a) Call sign (JJY) 2 times.
(b) Time----in Japanese and Enlish and the lettéts J.S.T.
(Japanese Standard Time).
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TIME SIGNALS

Chapter 3
RADIO TIME SIGNALS

300. GENERAL

Under the radio stations listed as sending radio time signals;
the time shown is the Greenwich civil time of the beginning and
ending of the transmission of the time signal proper.

ACCURACY OF SIGNALS: The majority of radio time signals
are transmitted automatically, being controlled by the standard
clock of an astronomical observatory. Absolute reliance may he
had in these signals, and they should he correct to 0.05 second.
Some stations transmit by a combination of  hand and automatic?
signals, and care should he exercised to differentiate between:
the two at the time of acwual comparison of the chronometer. ”

Other radio stations, however, have no automatic transmission
system installed, and the signals are given by hand. In this
instance the operator is guided by the standard clock at-the
station. The clock is checked by either astronomical obser-
vations or by reliable time signals. The hand transmission
should be correct to 0.25 second.

STATIONS TO AVOID INTERFERENCE: During the trans-
mission of time signals, stations are prohibited from making any
transmissions which might interfere with the -eception of these
signals by other stations.

301, RADIO TIME SIGNAL SYSTEMS

At the present time there is a lack of uniformity in the sys-
tems employed for the broadcast of radio time signals. The
systems most frequently used and more likely to be heard in
most parts of the world are as follows:

. The United States system.

The International (ONOGOQ) system.

The New International (modified ONOGQ) system.
The rhythmic (coincidence) system.

U.S.8.R. ordinary lime signals.

The Japanese ordinary system.

The Japanese ‘‘NDB’’ system.

The English system ordinary time signals.

Specml systems not related to the above mentioned categories
are described in detail under their respective stations.

EF’.'”?’.UOF’?’

301A. The United States System

The transmission of signals begins at 55 minutes 0 seconds
of some hour, and continues for 5 minutes. Signals are trans-

“above.
R\xnutes 60 seconds helow) is much longer than the others (i.e.

mitted on every second during that time, except that there is no
signal on the 29th second of any minute, nor on certain seconds
at the ends of the minutes, as shown in the diagram below.

The dashes in the diagram below indicate seconds on which
signals are transmitted. The seconds marked *‘60’’ are the zero
seconds of the following minutes. All seconds_from 0 to 50,
inclusive, are transmitted except the 29th second, as explained
The dash on the hogmnmg of the hour (shown as 59

seconds.
In &1 cases the beyinnings of the dashes indicate the be-
dznnmgs of the seconds, and the ends of the dashes are without
significance.

It will be noted that the number of dashes sounded in the
group at the-end of any minute indicates the number of minutes
of the signal yet to be sent.

REPETITIONS: In the event of a failure or an error occurring
in any of the time signals another time signal will be trans-
mitted one hour later on the same frequency.

HIGH PRECISION: For ordinary navigational purposes no
special precautions need be observed in receiving the signals
other than to avoid those signals which are marked in the
station schedule as unsatisfactory for navigational purposes.

However, in work which requires a knowledge of time to the
hundredth of a second certain precautions must be ohserved in
receiving the signals.

When tuning in the radio time signals, especially when auto-
matic recorders are used, great care must be exercised to in-
sure reception at the beginning of the signal on each second.
Apparently the 121.95 kilocycle Annapolis signals build up in
strength each time the circuit is keyed, the process requiring
several hundredths of a second. If the signals are faintly re-
ceived, the recorder may operate with considerable delay. The
obvious remedy is to increase the amplification, so as to insure
operation at the beginning of each signal.

In the case of the high-frequency or short-wave signals. a
different difficulty exists. -Although the signals on each second
begin full strength, there is evidently a stight shift of frequency
taking place each time the circuit is keyed. A sharply tuned
received may appear to receive the signals perfectly, when, as
a matter of fact, it is out of tunc with the beginning of all the
signals, and conconuentl\ _operating with a delay of several
hundredths of a second.

The United States System

M
Minute Second
50 51 52 53 54 55 56 57 58 59 60
55 - - - - — : -
56 — - — - — -
87 - - - - - -
58 - - - - - -
59 nad —
e
w
-/ ORIGINAL
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301B. The International (ONOGO) System - .

This system was adopted at the Conference Internationale de The particular signal of this series, that is accepted as the
I'Heure, 1912. It is better known as the ONOGO system because time signal, varies. In some cases the end of the final dash in
of the sequence of the Morse letters used in the time code. The the letter O (wmemom), representing an even minute, is used;
transmission of the actual time signals lasts for three minutes. while another country specifically mentions the dot of the

As transmitted by the majority of stations, the signals proper letters N (@me) and G ( mmwme). As the exactitude of the
are preceded by the preparatory signals as shown under the re- signals O, N, G, can be depended upon, either method can be
spective stations. safely employed. .

The signal proper lasts three minutes and is sent as follows: The international system is used in Turkey, India, Ceylon,

In the transmission of the signals ONOGO, each dash (me)=1 West Australia, and South Australia.
second, and each dot (e ) =0.25 second.

Signal Times Diagram
m. S m. s
Series of X's sent every 5 seconds = - = - - -- - - - 57 00 to 5T 49 m v o oo == 0 o =— ete.
Letter O -<-ccecveonmenaenaaanannaon -1 87 55 to 58 00|55 56 57 58 59 60
Letter N == e s ccmameeeeeeeaa e 58 08 to 58 10|08 _________ 09 10
Letter N == = e emocaoa e 58 18 to 58 20|l 19 20
Letter N = o e e ccccmcmammcieicaaca o 58 28 w 58 3028 _______ 20 30
Letter N = v s s mscccoccmecananacancna- 58 88 to 58 40|85 39 40
Letter N =« <« ecccecmemnunncneeann. 58 48 to 58 50 |4E_____ 49 5O
Letter O ~= m=ecmemcmcemcaaceaaoannn 58 55 to 59 00|55 56 57 56 59 0
Letter G == ~=====-sceacacccenannnon- 59 06 to 59 10|06 07 08 ___ 09 10
Letter G == === seveceeccancnacacanaaaa59 16 to 59 20|18 1718 19 20
Letter G == == e---ceermacmcemeceoanan 59 26 to 59 30{%_______ 27 28 29 30
Lettet G == == c=ecmammmcoacaocncnean-= 59 36 to 59 40|36 37 38 39 40 -
Letter G == -2 ccomimamcmcaeaneoenanan 59 46 to 59 5048 47 48 19 50
Letter Q -« - - ccmcecacnomncaoaaacanas 59 55 to 00 00| 5% 56 57 58 59 60
301C. The New International (Modified ONOGO) System

The International Time Commission, July 1925, recommended seconds of the last 3 minutes, and which constitute the time
that the International (Onogo) System of radio time signals be signals. :
amended, by the substitution of 6 dots (o) sent at the fifty- The New International System of radio time signals has now
fifth, fifty-sixth, fifty-seventh, fifty-eighth, fifty-ninth, and six- been adopted by (Germany. France, South Africa, China. Java,
tieth, seconds of each minute, instead of the 3 one-second dashes Australia, and New Zealand.
that commence at the fifty-fifth, fifty-seventh, and fifty-ninth The signal proper is as lollows:

Signal Times Diagram
Series of X’s sent every 5 seconds - « - = - - - - - - 57 00 to 57 50| o ¢ ——= —— o e cte.
55 56 57 58 59 60
A dot each second (time signals) e+« «=-=---- 57 55 58 00 * . . . . .
8 9 10
Letter N (time signal) - - « =« ccevmuee oo 58 08 to 58 10 —— .
18 19 20
Letter N (time signal) « « «« c v = ccvemeune oo 58 18 to 58 20| cvmmeeee .
28 29 30
Letter N (time signal) === == = --c-ceceoeonn 58 28 to 58 30| .
38 39 40
Letter N (time signal) =« «« ccemananaanon. 58 38 o 58 40 | —_—r .
48 49 50
Letter N (time signal) ~ =« =« - v cccavacon-- 58 48 58 50| e .
55 56 57 58 54 60
A dot each second (time signals).- - -+ - -==---- 58 55 59 00| « . . . . .
. 6 7 8 9 10
Letter G (time signal) < < - - =« =« = s e e oo n s 59 06 59 10 .
16 17 18 19 20
Letter G (time signal) =« <« = v e v o memmcmn oo 59 16 to 59 20 .
26 27 uR 20 30
Letter G (time signal) = - - < - o v cc memmnaeae 59 26 to 59 30 .
36 37 48 19 40
Letter G (time signal) -~ - - ---vvecmnonn 59 36 o 59 40 .
16 1748 49 50
Letter G (time signal) = < -« - - - e 0 oo oiacnns 59 46 to 59 50 .
55 56 57 58 59 60
A dot each second (time signals)------- - --- 59 55 o 00 00 . . . . . .
B - Tl /
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301D. The Rhythmic (Coincidence) System

The International Time Commission of 1925 adopted the New
International System of rhythmic wireless time signals, which
is described herein. This system has been adopted by Aus-
tralia, Brazil, France, Germany, Japan, U.S.S.R. and other
countries.

The rhythmic system consists of 306 signals transmitted in
the space of 300 seconds or 5 minutes of mean time. The sig-
nals falling exactly on the minute are short dashes (w=) of
0:4 second duration. Between the dashes 60 dots (e) of 0.1
second each are transmitted. Each minute therefore is divided
into 81 intervals. This vernier arrangement permits coincidence
to be ohtained between the chronometer beat (tick) and the radio

signal. Chronometers beating half seconds will afford two
coincidences each minute, while those beating only on the
second will give on coincidence each minute. Due to the ver-
nier arrangement, these signals permit chronometer compar-
isons of accuracy approaching 0.01 second.

PROCEDURE: To permit adjustment of the receiving appa-
ratus, the Signal proper is preceded by a preparatory signal or
by 80 or 45 seconds of dots. As some stations neither begin
nor end their signals on the hour, the minutes given ‘in the
following table are relative only, the 0 minute representing the
time that the signal starts and the 5 minute representing the
time that it ends. .

00 m. 00s. —first signal, a dash (em) followed:by 60 dots (ees etc.). )

01 m. 00s.—sixty-second signal, a dash (em) followed by 60 dots (eoeetc.).

02 m. 00s.—one hundred and twenty-third signal, a dash (=n) followed by 60 dots (eesetc.).
03 m. 00s.—one hundred and eighty-fourth signal, a dash (m) followed by 60 dots (eee etc.).
04 m. 00s.—two hundred and forty-fifty signal,-a dash (=) followed by 60 dots (eee elc. ).

05 m. 00s.—three hundred and sixth signal, a dash (e=).

The beginnins of the dots and dashes must be used, not their endings.

FOR ORDINARY NAVIGATING: As the beginning of each
short dash is exacfly at the beginning of the minute, the chro-
nometer may be compared as in any other system without at-
tention to the dots transmitted. This is normally accurate
enough for ordinary navigational purposes. If the signals are
used in this manner, five comparisons may be obtained.

FOR HIGH PRECISION: If greater accuracy is required, the
error to the nearest second is obtained from the heginning of the
dash that marks the exact minute and the fractions of the second

are obtained by counting the dots from this dash to the dot
which exactly coincides with some chronometer bedt, and
entering the appended table. With a chronometer beating to the
half second, ten coincidences may be obtained, and the errors
of these coincidences as given in the table should be averaged
to reduce ohservational errors. When the greatest possible
accuracy is desired, the above results should be corrected
for the error in'the time signal itselfl as published in correction
sheets, notices to mariners, or similar papers.’ )

Rhythmic correction table

Number of radio Chronometer Number of radio Chronometer Number of radio Chronometer
signal faster signal faster signal slower
Second Second Second

0.016 [[21---cecomamnmmnnann 0.344 [|41-cccvccanaaaaanans 0.328
R 033 [122--ceccecemeannn 361 |1d42- - eeii e .312
B c e eeeea e 049 |28 - ccm e ;0 & O T 295
4o cmeemee e 066 [[24-ccecoa o 393 |[4d--cmceai i .279
Boomoocnnan- e 082 |25 ---mme e 410 |[45- - v oo .262
G-crececaee e 098 [[26---v-commmmnaaa 426 ([ 46----- e 246
Tommememeac e 15 |27 v e 443 14T - oo 1 .230
Beacamomm e 31 {128 e e 459 [[48-c-ceai it EECIEE
R e 48 (20 -meeammaeaoaa K Y I 1 L1907
10 ccmmmmcde s 164 {[80- - e 492 |[50--c i .180
D I 180 [ B1e e ia it 492 [[Ble-cmcann i .164
12 s memmmeme et 9T 82 e e cc e L £:3 | -1 148
S . 213 |[88cc e 459 [[58- ey 131
1 R A LI R 230 {|34¢---emmmee e 443 1)1 5d- - - - e e 115
15 cmcmmmmmmem e 246 |[B5- v e a 426 |[B5- - ce e .098
16 - c-c-mmmecemaae 262 [36------c-ccenann 410 | 56----e-mmmas ey .082
D A 279 BT e oo 393 || 67 e .066
18 cvmmmmmmeenans s 295 ([ B38ccacccae i BTT {58 cmm e am e .049
19 - ec-cmmemmcea et S A I I 361 [159--c-cee e 033
I R 328 || 40- - emee e a s .3~}4J60----------,:.----- .016

NOTE.~—Care should be taken to identify the precise moment of coincidence as accurately as possible. The limits within
which erroneous readings arc probable are considerable (several seconds on either side); a coincidence recorded too early
tends to give alow value for the corrected time, and vice versa (approximately one-sixtieth second for each unit of displace-

ment). A F’?

ORIGINAL
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RADIO S H.O. PUB. NO. 117A
i RADIO NAVIGATIONAL AIDS o
TIME SIGNALS , BY£«3997-62

301E. The U.S.S. R. Ordinary System

These signals are used by certain stations in the Union of
Soviet Socialist Republics.

For the majority of stations, the preparatory signals and the
signal proper take five minutes to transmit. The preparatory

signals for the majority of the stations consist of the call
signal of the station and.a series of dashes as shown under
the stations concerned. The signal proper is as follows:

Signal Times . Diagram

m. s mn S- 155 56 57 58 59 60

A dot each second (time signal) - ---««------ 57 55 to 58 00| o . D ) . 6.
Series of M's == c--cncecacaaaaa it 58 14 to 58 46 | = ——— — = = ElC.

55 56 57 58 59 60

A dot each second (time signal) - - = -~ ------- 58 55 to 59 00 . . . . .
Series of O's = - - --cc-smeiiin i 59 14 to 59 46| e - - = — ——— elC.

) 55 56 57 58 59 60

A dot each second (time signal) - -« - -«-c---- 53 55 to 00 00| « . . . . .

301F. The Japanese “NDB” System

The time signal proper occupies 3 minutes, each exact minute
being marked by the beginning of a one-second dash. A con-
tinuous dash is transmitted from the 5th to the 15th second of
the first minute. From the 30th to the 55th second of each
minute a Morse letter is transmitted; **N’’ in the first minute,
“D" in the -second minute, and ‘‘B’’ in the third minute, as
shown in the following diagram.

As some stations do not commence the time signal on the
hour, the minutes shown in the diagram are relative only.

301G. The Japanese Ordinary Syster

The time signal consists of 60 pulses per minute. Time is
indicated by short interruption of the radio wave; 0.0 second
for each whole minute.

The exact time is indicated by the resumption of trahamission
after these brief interruptions.

The Japanese NDB’ System

. SECOND
0 -5 10 15 20 25 30 35 40 45 50 55 60
OO%B pso =i o ome cse Mmoo oye =4
td
—
201.. m oo =W 0o mnl 060 tm oo wmol ¢ mm ou
=
02“ —?..nooonooo—ooo - e e o

301H. The English System Ordinary Time Signals

The transmission of time signals commences at 55 minutes
00 seconds before the scheduled hour and continues for a period
of 5 minutes with a 0.1 second dot at each second, 1 through

59, and a 0.4 second dash at the exact minute. The begdinning
of each dot or dash is the time reference point.

MINUTE SECOND
' 1 2 3 4 5 6 (7thu54) 55 56 57 58 59 60
55 . . ° . o o . . . . . . ™
56 . ° . . ° ° ° ° ° . . . -
57 ' . . o, o ° . . . ° ° ° . ]
58 3 ° . L) ° ° L4 o ° P ° - -
59 . e e © e o e . ° . . ° . -
&5 ORI GINAL
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BYE=3997-62
CANADA—Atlantic Coast
3020. Ottaws, Ont. (CHU)
HOURS OF TRANSMISSION: ’ . FREQ.:
Continuous. - 3330, 7335, 14670 ke, A2,

CHARACTERISTIC SIGNAL: A dot for every second with the exception of the followmg seconds, 29, 51 to 59 inclusive, which are
omitted during each minute. At the exact hour a one second dash is seat, the beginning of the dash indicating the Time Signal.Be.
tween 50 and 60 seconds. of each minute a voice announcement ‘““Dominion Observatory, Canada, Eastern Standard Time ---- hours
--- minutes'' and at the exact hour *‘---- hours exactly’’ is made followed by the time of the next beat, In addition, during the
first half minute of each hour, the identifying signal CHU CANADA CHU is transmitted once in Morse Code.

REMARKS: Source is the Dominion Observatory, Ottawa, Ontario.

UNITED STATES—Atiantic Coast

303. The United States Naval Observatory at Washington, D.C., is the origin of all Government time signals broadcast in the Un;ted
States and its possessions. See section 301A for description ot‘ the United States system of time signal transmission. See section
940 for Time Announcements of Stations WWV and WWVH. For the Great Lakes see WWV, Sec. 940, and Station No. 8020 Ottawa, Ont.

3030. Washington, D. C. (NSS). .
HOURS OF TRANSMISSION: ’ FREQ.:
0155-0200 « - « - - - - - D R L R R TP
05550600 « - « - e e - s m e e e et
07550800 « -« - 5w - m et eeaeeiaieieiaae

1I55-1200 - - - - e m e R R EERR 121.95*, 5870, 9425, 13575,

13551400 » » - - v oo 17050.4, 23650 ke:, AL
1755=1800 < - e v o v mae e a S L T TR

23552400 - < -2 - e s et et i oot ecere e cc e o
REMARKS: Average error less than 0.01 second.
. NOTE: 121.95* kc. replaced by 162 kc. at 1800 on Tuesdays, Wednesdays, and Thursdays.

MEXICO

304. Stations use the U.S. System, except the 28th second signsl is also omitted. (See sec. 301A.) Prebaratory sighal from the 54th
to 55th minute is *'VVVYV de - - - - (stations call sign) - - - - . Source is Tacubaya Observatory.

3040. Chapultepec (XDD) (XDP). :
HOURS OF TRANSMISSION: FREQ.:
0155-0200 - -« -v-ccmecemreecececm e e et m s e .
1555-1600 - - - - - - - - - e s e sttt i a et e e i c e m e s . 4800 kc., 13043 ke., Al
LT L e R L
NOTE: On Sundays and public holidays only the 1755 signal is sent.

3041. Tacubayo (XBA).

HOURS OF TRANSMISSION: FREQ.:
1550200 = = - - = = = = = === s = e e e s e eaeeeaaeeeaeaeaaaans . .
155521600 - « - <« v = s m e e e e 6977, 13953.5 ke., Al.
17551800 « =« -« = - = = cm s m et eie e -

NOTE: On Sundays and public holidays only the 1755 signal is sent.
BRAZIL

305. - Stations use the Rhythmic (Coincidence) Systems, (Sse sec. 301D.) and English System (See Sec. 301H). Station 3050 (PPR)
is preceded by the Preparatory Signal VVV de PPR local time signal. (Repeated several times) commencing at 20 minutes past the
hour. Station 3080 (PPE) is preceded by the Preparatory Slgnal CQ DE PPE SHRJ (repeated several times) commencing at 24 minutes
past the hour.

3050. Rio de Janeiro (PPR).

HOURS OF TRANSMISSION: FREQ.:
D125-0130 « =« c v vmommmmnnamonaccacaeaaa e aacaea e
18251430 - - -« e = mmmmmmm s e 300, 4244, 6421, 8634, 17194 kc.,A2.
21252130 « « < - o« = m e a e e e et

NOTE: English System (See sec. 301H) commences on the above times, followed by the Rhythmic System (System (See sec. 301D).

Including N.M. 52/63
Dec. 28, 1963
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TIME SIGNALS H.O. PUB. NO. 117A : )
RADIO NAVIGATIONAL AIDS "BYE=3997-62
3060. Rio de Janciro (National Obsorvatory) (PPE).

3065.

3070.

3080.

3081,

30%0.

HOURS OF TRANSMISSION: ' ' :
00250030 - « = » v = v v neemmmemenaaaas e eeans FREQ-
1325-1330 - <o oo e i, st eeetanaenan 8721 ke., Al
2025-2030 - =« w e e et aiiaaaaiieeacenaaaaan '

NOTE: English (See sec. 301H) commences on the above times, followed by the Rhythmic System (See sec. 301D).

Radic Relogio Federal (ZYZ) :
HOURS OF TRANSMISSION: FREQ.:

0000-2200 v v eneemnnnn ERRREE LT s Ceeeeenan ) 4905 ke., A3,
23002400 -~ - v v e m e i 590 ke., A3,

REMARK§: Time signal consists of 57 dots followed by 3 déshes, the exact minute coincides with the beginning of the third dash.
NOTE: Signalis retransmitted from National Observatory, Rio de Janeiro. ’

URUGUAY
Montevideo (CX6) (CXA6).
HOURS OF TRANSMISSION: : ' FREQ.:
1500 - - - - - e S .
2000 o e e e, I RN } 650 ke., 9620 ke.; A3.

CHARACTERISTIC SIGNAL: Consists of a 10-second dash and a 5-second silent period followed by 6 dots. The sixth dot marks the
exact hour. ' ' :

ARGENTINA

Buenos Aires (Central de Communicaciones) (LOL).

HOURS OF TRANSMISSION: ] FREQ.:
00550100 - =« = v e mm e el iiiaiaaaa. 195, 2162.5, 4856, 8030
1255-0300 - o e e m e il . 13,101, 17,180, 22,840 ke.,
20552100 - - - e s e e ettt i e e, Al

REMARKS: Preparatory signal consists of a dot for each second from 54 min. 30 sec.to 54 min.50 sec., followed by an 8-second dash.
The time signal is a modification of the United Stales System (See sec. 301A), whereby all signals are dots, except the beginning
of each whole minute is indicated by 2 0.5-second dash, An 8-second dash indicates the conclusion of the time signal transmis-
sion. Error is normally less than 0.03 second. : K

Buenos Aires (Radio Nccional)l { LRA).

. FREQ.: 710, 870 kc., A3.

1070, €120, 9660, 15290 kc., A3. _
HOURS OF TRANSMISSION: On each hour and haif hour from 0700-2400 (zone time). .
TIME SIGNAL: From 59m.00s. to 59m.59s. a series of 5 dots representing each second, followed by a dash for time signal. From 29m.
58s. to 29m.59s. two dots representing each second, followed by a dash for time signal. From 20h.29m.45s. to 20h.29m.55s. thére
are eleven additional dots one on each second, in addition to regular time signal above. Error normally less than 0.03 second.

Monte Grande (LQC) (LQB).

HOURS OF TRANSMISSION: FREQ.:
O il (L06) 17,850 ke, A2
238522350 <o e - st eeecaeateaieieeeeiiiti it (LQB) 8650 kc., A2.

REMARKS: Preparatory signalisCQ CQ CQ de LQC LQC LQC or LQB LQB LQB followed by along continuous dash which terminates
at 1000, 1145, and 2345. Ordinary Time Signais (See sec. 301H) are transmitted at 1000 with the dot omitted at the 59th second of
each minute, At 1145 and 2345 a modified Rhythmic Time Signal (See sec, 301D) is transmitted wiik signal nos. 1, 62, 123, 94,
and 245 being omitted, while a 5-second dash is the 306th signal.

SWEDEN

310. The following Swedish stations commence Time Signal transmissions at 11h 57m 553 daily as follows:

3100.

TIME SIGNAL:
m. S. M S. :
57 55~ 857 B -t ittt ie e e e e e } Five dots (one at each second).
B8 00 «--ceve o ittt et e e ca e A 0.6-second dash,

In the 58th and 59th minutes a dot is sent every second except at the 51st, 52nd, 53¢d and 54th seconds. At the 60th second of
each minute a 0.6-second dash is sent, the commencement of which is the Time Signal.

Goteborg Broadcasting Statien (SBB).

FREQ.: 980 k., A3. POWER: 10 kifowatts.
Including N.M. 52/63
‘ Dec. 28, 1963
{Chg 3) ¢
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3120.
- 3130,
3140.

3150.

3160.

3170.

3200.

3250.

Approved for Release: 2021/04/20 C05025331

H.O. PUB. NO. 117A

RADIO NAVIGATIONAL AIDS

Horby Broadcasting Station (SBH).
FREQ.: 1178, 9620, 11880 kc., A3.

Mo?ulo Broadcasting Station (SBG)
FREQ.: 191, 7270 ke., A3.

Stockholm Broadcasting Station (SBX).
FREQ.: 773 ke., A3.

Sundsvail Broadcasting Station (SBD).
FREQ.: 893 ke., A3.

Ostersund Broadcasting Station (SBF).
FREQ.:- 719 kc., A3.

. Lulec Broadcasting Station (SBS).

FREQ.: 182 kc., A3.

Falun Broadcasting Station (SBV).
FREQ.: 1223 ke., A3,

U.S.8.R.

Moscow (RES) (RWM) (ROR).
HOURS OF TRANSMISSION:
“A" .‘B"

D200-0206 « = ==~ - == m s s e e e r e i e ettt et et
0400—-0406 - « = -« - e m e mce e et ec e ittt e
06000606 - = === v o mmcmmmme et e a ittt i e
0800~0806 - -~ -« -vceccmaniiai i L R
1000-1006 - -----ccccvoenns B A R A
1200=3206 « - - = - - oo m s e sttt ettt e sttt et s
1400-2406 - - - -« - s cc e me ittt R R R
1600-1606 - - ~---cecmmmcc e c ettt e ittt s
1800-1806-- - - - R R I
2000-2006 - - - =« v s e cmmm e e ettt et sttt
22002206 v~ +-eemsececearacma e o re ettt
28000006 - -~ -« -~ - - e s me e ittt ettt e et
REMARKS: (A) The English Ordinary System (see sec. 301H); (B) the Rhythmic System (see sec. 301D).

POWER:
POWER:
" POWER:

POWER:

POWER;

POWER:

POWER:

- BYE=3997-62
RADIO
TIME SIGNALS

100 kilowatts,

200 kilowatts,

§5 kilowatts,

15:0 kilow atts,

10 kilowatis.

10 kilowatts,

100 kilowatts.

FREQ.:

100, 10000 kc.
25, 100, 10000 ke.

100, 20000 kc.

25, 100, 15000 kc.

100, 15000 ke.

25, 100, 15000 ke.

100, 10000 kc.

25, 100, 10000 k.

100, 5000 kc.

25, 100, 5000 kc.

.100, 5000 ke.

25, 100, 5000 kc.

Time signals commence 5

on one or several of the fisted frequencies and commence five minutes befote the scheduled times. They dre preceded by a prepara-
tory signal consisting of the station call sign followed by a warning signal of a series of dashes.

NOTE: On the 5th, 15th, and 25th of each month, 25 kc.

each month all other frequencies omit 0600-1400 broadcasts.

is used only at 0400, 2000 and 2400. On the first and third Wednesdays of

. POLAND
Poland Broadcasting System. :
STATION: FREQ.: Weekdays: 04060-1000, 12001900,
2200 (No 1700-1900, 2200 broadcast
Warszawa | -------c-cieaaaannn 227 ke, A3.- e eaeme R q on Saturdays).
Sundays: 0500, 1000, 1400, 1600,
1900, 2000, 2100, 2300. .

Bialystok- - -~---c--aacia o 1367 ke, A3 - - s e memm e e e
Gdansk «-~-- - v ccieniiaaians 1304 ke, A3 - -~ e vceie i i W
Katowice-----co--mmmmeronennnn 1079 ke, A3 - e remmiemncnceaas
KIakow - ===« --cvemommmceena 1502 ke, A3.m v mevemme e
Logz- - -vvcemmim oo 1367 ke, Adiw e vemmmme e Weekdays: 0600, 1200, 1400, 1500,
Lubin e ---evemeecaccmat i 1367 ke, A3.---vmmmcmemia e 1600, 1800, 2000, 2300. (No 2300
Poznan - = - = - - - s e e 737 kc., L R R REEEEEEE ¢ broadcast on Saturday)
RZESZOW = - - v v o mmsem e s 1502 ke., A3.----smmm e Sundays and holidays: 0500, 1000,
Szezecin - - - ----imemaa i 1304 ke, A3.-eeemm i eeee el 1400, 1600, 1900, 2000, 2100, 2300.
Torun - =vvmmmmmmrea e 1304 kc., A3 --------------------
Warszawa | - - - --ac-mmeonno Bl ke, A3 - me v e
Wroclaw- - - - - R I I 1259 ke., A3 -------------------
Zielona Gora = -~ ------ S 1289 ke, A oo s r e L

NOTE: Buring Summes, bioadcasts are one houi earlier.

TIME SIGNAL: 6 pips transmitted oy the ovarty cystal cloch

REMARKS: Eror does not exceed 0.1 second,

Including N.M. 52/62
Dec. 28, 1963
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RADIO NAVIGATIONAL AIDS BYE=3997-62
GERMANY
3300. Kiel (DAO). :
HOURS OF TRANSMISSION: FREQ.: : POWER:
1157-1200 - - e e e ceceenceccennnn 2775 ke, AL e emeeeaiiiiiia. R R R 500 watts.

3310.

3320.

3330.

REMARKS: The New International System (see sec. 301C). Station relays the time signal of Norddeich (3310).

Norddeich (DAN) (DAM).

HOURS OF TRANSMISSION: FREQ.:
0000 - - = - - =+ mm et e ecaeeaeaiea e 2614, 6475.5, 12763.5.
Mareh 2110 Sept. 20 1pgy e e 2614, 8638.5, 16980.
0000 - - = = oo m e e e e m e eaaaann 2614, 4265, 8638.5.
Sept. 21 to March 20 1oy i, 2614, 8638.5, 16980.

REMARKS: The New .Intemational System (see sec. 301C) commences 5 minutes before scheduled time, followed by a10-second
dash at 10 seconds past the hour. The English System (see sec. 301H) (not on 2614 kc.) is transmitted from 30 seconds to 6
minutes past the hour. Signals are transmitted automatically from German Hydrographic Institute, Hamburg.

Mainflingen (DCF77).
FREQ.: 77.5 kc., Al.
HOURS OF TRANSMISSION:

0000-0010 1930- 1340
0100-0110 20002010

0200-0210 21002110 ] ar--0ct.
0600-0810 2200-2210

1100-1110 2300-2310 ] Weekdays.
1900-1910

REMARKS: Rhythmic Time Signal. (See sec. 301D.)
NOTE: All other times daily. ’

North German ond West German Broadcasting System,
Osterloog, from German Hydrographic Institute, Hamburg.

HOURS OF TRANSMISSION: . FREQ.:
(s) 0400-0300, 1100, 1300, 1500, 1600, 1800, 2100, 2900, 2000 - ===~ | g0y, 970, 1570, 1986 ke, A,
(a) 0400-0800, 1300, 1500, 1600, 1800, 2100, 2300, 2400 - - - - - - - - cc oo ceevn e §075
(c) 10h.54m.30s. to 13h.00m.00s.~ - ----------cc---ceaii o .

REMARKS:

(a) Dot at 50, 55, 58, 59 and 60th second. .
(b) Dot at 30-40, 45, 50, 55, 58, 59 and 60th second.
{c) English System.

GREAT BRITAIN

Rugby (GBR). .
TlMEyS: ‘ FREQ.:
02550300 - - - - - - - e e e s e S msmsm s
0855-0900 - - - --- - - R I I I I il } 16 kec., Al
1455-1500 - - c - == msececc e emmia e aeesans ettt ce s an e
2055-2100.- « - - - - s s e et seocme s N
PREPARATORY SIGNAL: From 54 m. 00 s. to 55 m. 00 s., GBR TIME repeated 4 times (24 seconds), siient (6 seconds), cafiier (24
seconds), silent (6 seconds). 7 .
TIME SIGNAL: From 55 m.00 s.to 60 m.00 s., minute mackers of 500 milliseconds are followed by second markers of 100 milliseconds.
The hour is marked by the beginning of the final minute marker. From 60 m. 00s. to 00 m. 30 s, silent (5 seconds), carrier (20

~ seconds), sitent (5 seconds).
REMARKS: English System Ordinary Time Signals transmitted. (See sec. 301H.)

'NOTE: Time signal is also transmitted in general at the following supplementary frequencies and times:

FREQ. (kc., A1)

\ Sept. 1-0ct. 31. Nov. 1-Feb. 28 Mar. 1-Apr. 30 May 1-Aug. 31

0900 (GIC 37) 17685 17685

(GPB 308) 10331.5 10331.5 10331.5

(GIC 27) 7397.5

(GIC 33) 13555 13555
2100 (GIC 33) 13555 13555

(GPB 308) 10331.5 10331.5 10331.5

(GIC 27) 7397.5 7397.5 7397.5

©oF-l2 Including N.M. 52/63
Dec. 28. 1963
{Chg 3)
b9 ORI GINAL
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H.O. PUB. NO. 117A ~AUI0
RADIO NAVIGATIONAL AIDS ‘ TIME SIGNALS

3410. B.B.C. Time Signals (Home Service and Light Program).
NATURE OF BROADCAST: The B.B.C. time signal consists of an automatic transmission by the standard clock at the Greenwich Qb-
servatory of 6 dots, one for each second from the 55th to the 60th inclusive. The final dot is the time signal.
ERROR: Normally accurate to 0.1 second,

8.B.C. Home Service. 8.8.C. Light Program.

HOURS OF TRANSMISSION: FREQ.: HOURS OF TRANSMISSION: FREQ.:
0700 (except Sunday) - - - - - - - 0645 - - - ---- et 200 ke., A3,
0800 (except Sunday) - - - - - -- 0900 -~ ----vcveaa s
0900 ----r-m-emeaaeee s 1000 (except Sunday) - - - - - - -
1100 (except Sunday)- - - - - - - e ;;glésllogg,g #1200 - - - - cm e e e
1300 - - ==+ - - e e e s 692 k. A3 *1400 (except Sunday) - - - - - - - 1214, 200 ke., A3.

., A3, . X )

1800 - - - - - - e eiiaim s 1500 (except Sunday) - - - - - - - 89100, 90000 kc.. F3

2300 - - - - e el s - 793500, 94400 kc., F3. 1900 (except Sunday) - - - - - - -
. 1930 (Sundays only) - - - - - - - -
2030 (except Sunday) - - - - - - -

*Not on Saturdays; liable to be cancelled other days.

3420. B.B.C. Time Signals. (Overseas Service).

TIMES: FREQ.:

0000 6,195+, 7,110, 7,230, 9,510t , 9,580, 9,690, 9,825, 11,750, 11,820, 12,040.

0200 6,195t, 7,110, 7,230, 9,510t , 9,580, 9,690, 11,750, 12,040.

0300 6,195t , 7,230, 9,510, 9,580, 12,040. '

0400 6,150*, 7,185*, 9,410*, 9,580*, 12,095*.

0500 6,110%, 6,150*, 7,185*, 9,410*, 9,510*, 9,580*, 11,820*, 12,095*, 15,140*.

0600 6,110%, 7,120, 7,185, 9,410*, 9,510*%, 9,580*, 11,750, 11,820*, 12,095*, 15,070*, 15,140*, 17,790*, 17,810%.
0700 6,110*, 7,120, 7,185%, 9,410*, 9,510%, 11,750, 11,820%, 11,955, 12,095*, 15,070*, 15,140*, 17,790*,

17,810*, 21,470, 21,710*.

© 0800 . 9,510, 11,750, 11,955.
1000 " 21,630%, 25,720%.
1100 15,070, 15,310, 15,435, 17,790%, 21,470%, 21,530, 21,550, 21,615*%, 21,710*, 25,670*, 25,720*, 25,840.
1200 21,530, 25,840. _
1300 11,780*, 15,070*, 15,230*, 17,790*, 21,470*, 21,530*, 21,550, 21,710*, 25,720*.
1400 15,070%, 17,695%, 17,790*, 21,470*, 21,550, 21,710*, 25,720*.
1500 . 15,110, 18,080, 21,530*. . : .
1530 15,110, 18,080, 21,530*.
1600 12,095*, 15,070%, 15,310+, 15,435, 17,695*, 17,790, 17,810, 21,470*, 21,550, 21,585*, 21,710*.
1700 . 15,310t , 17,8101 .
1800 11,820%, 11,860*%, 12,095*, 15,070*, 15,300%, 17,790, 21,470*.

2000 7,185%, 7,230, 9,410%, 11,820*, 11,860, 12,095*, 15,070*%, 15,260, 17,740, 17,870, 21,470*.

12200 (not Sun.) 7,150*, 7,185*, 9,410*, 9,580+, 11,750*, 11,780t , 11,820%, 12,095t , 15,070*, 15,260%, 15,375t, 17,740%,

17,870*.

2200 (Sun. only) 15,310.

2200 (Tues. only) 9,750.

. 2200 (Sun. & Tues. only) 11,945.

2300 7,110, 7,230, 9,510t 9,580, 9,825¢, 11,750, 11,780t 11,820, 12,040, 15,070, 15,260.

* Directed to Africa. tDirected to North America.

NOTE: Above frequencies vary throughout year.

FRANCE
3500. Pontoise (FTH 42) (FTK 77) (FTN 87), St. Andre-de-Corcy (FTA 91). .
HOURS OF TRANSMISSION: FREQ.:
(2) 0800 - - - s oo aee s it ctaaea e 91.15, 10775 kc., Al
0930 < - -emeeeneaa St 91.15, 13873 k., Al.
D 1
2100 2 2 = = = = =22 e e e e } 91.15, 7428 kc., Al.
1111 91.15, 10775 kc., AL,
1
2230 oo e } 91.15, 13873 kc., Al,
TIME SIGNAL:

(a) 55 (or 25y m. 00 s.-00m. 00 s.: English System. (See sec. 301H.)
00 (or 30) m. 15 S.-00 m. 45 s.: Long dash.
) 01 (or 31) m. 00 5.-06 m. 00 s.: English System. .
. 06 (or 36) m. 15 s.-06 m. 45 s.: Long dash.
N’ (b) During the 56 (or 26) m. the dots are replaced by a long dash from the 25th second to the 30th second.
REMARKS: Signal commences 5 minutes before the above times. The signals are transmitted automatically from the Paris Observatory.

Including N. M. 21/64
May 23, 1964 (Chg 4)
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ITALY \—)

3600. Roma (IMB).

HOURS OF TRANSMISSION: _ FREQ.:
02560300 « = = -+ <= v s s s 3172.5, 5881.5 kc., Al
1756=1800 - - - <+ = w e s m s s m e 5887.5, 11453 k., Al

PREPARATORY SIGNAL:
56M055-57M00% : *‘IMB IMB SEGNALE ORARIO IMB IMB."”

CHARACTERISTIC SIGNAL: m. s. m. S
N( =0 }5times----------- R R 57 05 57 50
B d0tS ( 000088 )= - s e e mmsae o e 57 85 58 00
D( wmwoe )5tiMeS -----crmmme e e - 58 05 58 50
6 dotS ( 000000 )= - - - - o e cme ot e oo 58 55 59 00
B( @080 )5 LiMeS ~-vccnroncuronaaeea e 59 05 59 50
6 dots.( eeeeeo )The final dot is the time signal. - - - ----«------ . 59 55 60 00
3610. Radiotelevisione Italiana.
STATION FREQ.: POWER
Firenze - - =~ --c---e-memmm et 656 kc., A3 80 kilowatts.
Milang - -« = == == e e Ces 899 ke A3 10 kilowatts,  eoo D00 200, 1400,
Roma « -------cmmremmm e 845 kc., A3 150 kilowatts. A ! ;
TIME SIGNAL: From 59m. 54s. to 59m. 58s. a dot representing each second. Silent at 59m. 59s. At 60m. 00s. a dot representing
time signal.
TURKEY
3700.  Istanbul. .
HOURS OF TRANSMISSION: FREQ.:
0835-0845 (except Sunday) - - - = - - v o e s m e e et et e ot
1335 1345 (eXCePt SAL, 3NG SUN) - « - = = = = = =~~~ = <@ e e L7615 ke

REMARKS: English Modified System. Automatic transmission from Kandilli Observatory, Istanbul, Preparatory Signal consists of TA03
(= o= smeommm eeemmmm)iepeated six times. Time Signal consists of a 0.15 dot every second; the 59th second omitted. Er-
ror not over 0.045, Time announced in Turkish before each minute.

REPUBLIC OF SOUTH AFRICA

3800. Capetown (ZCS). .
HOURS OF TRANSHISSION: FREG.:
0755~0800 - - < - e cmeme e e } 500, 17165.6 kc., A2.
16551700 « v << == n e - - e

500 kc , A2.
REMARKS: English System. (See sec. 301H) Automatic transmission from Cape Qbservatory. :

Including N. M. 21 64
May 23, 1964

ORIGINAL

(Ch

F_—'_v

4

F0

[

Approved for Release: 2021/04/20 C05025331



C05025331
Approved for Release: 2021/04/20 C05025331

BYE=3997=62
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CHILE

302. Where information to the contrary is not given under station details the following system is in effect:

A dot is transmitted every second for 5 minutes except that the 29th, the last 5 seconds in the first four minutes and the last 10 sec-
onds in the last minute are omitted. The time signal concludes with a one-second dash, the beginning of which marks the exact hour,

In case of irregularity or error, the signal ‘‘Senal Nula'® will be transmitted 3 times one minute after the end of the time signal.

802B. Certain Chilean broadcasting stations offer 3-minute time signals in which a dot is transmitted each second. Whole minutes
are indicated by a 1-second dash, and the even hour is marked by the beginning of a 3-second dash which ends the time signal.

3020. Punta Arenas Broadcasting Station (CE 113).

HOURS OF TRANSMISSION: : FREQ.:
AS57=1600 - - - - - o e e 1130 kc., A3.
3030. Puerto Montt Broadcasting Station (CE 101). . : .
HOURS OF TRANSMISSION: : : FREQ.:
1557~1600 - - - - - - - - e - - - e e s R I 1010 ke., A3.
3040. Valdivia Broadcasting Station (CE 59). -
. HOURS OF TRANSMISSION: ) FREQ.:
1657-1600 - - - - - - - ----- e mm e R I I I BN I R 590 kc., A3.
3050. Temuco Broadcasting Station (CE 125).
HOURS OF TRANSMISSION: FREQ.:
Y B (I R e +--- 1250 ke., A3.
3040. Concepcion Broadcasting Station (CC 141).
. HOURS OF TRANSMISSION: ) _ FREQ.:
LG 1T 2 U [ R e I I I i 1410 ke., A3.
3070. Santiago de Chili Station (CB 73, CB 76, CD 970, CB 154).
HOURS OF TRAN SMISSION: . . FREQ.:
1657~1600 - - - - - - - - - -m s e R i e I I I R 730 kc., 760
1540 ke.,
9699 kc., A3.
3080. Valparaiso-Las Salinas (CCV).
HOURS OF TRANSMISSION: _ FREQ.:
0055=0100 - - -« -« s s mm s e mm e e et ees e ccscacnasss it n s 139.5 ke.,
1355-1400 - - - - - - - - - e n e R R R R 8205 ke., A2,

REMARKS: United States Systems (See Sec. 301A.).

PERU

310. Peruvian Time Signals originate at the Transmitter Clock at the Naval School of Peru, controlled by observation of Washington
time signals. . )

3110. Callao (OBE).

HOURS OF TRAN SMISSION: ' : ~ FREQ.:
0085=0100 - - - - - - v oo v e r T 7771 490 k., 8360Kkc.,
15551600 - - - = - - - -~ - - - e 12307 ke Al
IBES =100 - « - < -« = << <o <o m et » AL

REMARKS: Time signal consists of a dot for each second except that during the first four minutes from the 56th to 59th seconds and
for the fifth minute from the 51st to 58th seconds the dots are omitted. The last signal begins at the 59th second of the 5th minute
(1asting 1 second) and its end indicates the.exact time.

Including N. M. 34/64 F-1% ORIGINAL
Aug. 22, 1964 . : (Chg 5)
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PANAMA CANAL ZONE

3120. Balboa (NBA). . ,
HOURS OF TRANSMISSION: ’ FREQ.:

00002400 (except for maintenance period 1300-1900 each Wednesday)- - - - - == - - ---c-vemennnsn 18 ke, Al, A2,
Dma e T I I I e, sk,
; 11080, 17697.5
(11T [ R I I ke, Al
22552300 - - - - e v aee oo R R oA

REMARKS: Station uses United States system. (see sec. 301A). Rebroadcast of Washington time signal by automatic relay;, errof nor-
mally less than 0.5 second.

UNITED STATES—Pacific Coast

3130. San Francisco, Cal. (NPG).

HOURS OF TRAN SMISSION: . FREQ.:
0555=0600 - -« - - v v R R R LR 114.98, 4010, 6428.5,
11551200 - - - - - - - me e e e e R R " 9277.5, 12966,
1755-1800 - - - - - - - - - - - - - - R R R R EEERE 17055.2,
23552400 - - - - - s s et e R R 22635 ke., AL

. REMARKS: Second-order time signals; normally correct to less than 0.5 second, having generally a constant lag.

REPUBLIC OF SOUTH AFRICA

3300. Johannesburg (ZUO).
HOURS OF TRANSMISSION: FREQ.:
H+ every 15 min. (except 0630-0700) - - - - - - - -« - v omomee et 5,000, 10,000 kc.,
A2.
REMARKS: A .005 sec. puise transmitted every second. The first second of each minute is .5 sec. pulse. Time announcemént is made in
Morse code between 14-15, 29-30, 44-45 and 59-60 minutes in the following form: GMT (atnext minute) ZUO ZUO ZUO 1415.
Source: Union Observatory, Johannesburg.

MOZAMBIQUE
3350. Lourenco Marques (CRO) (CRL).
(a) HOURS OF TRANSMISSION: FREQ.:
1000---------nmmnnnn- R R e (CRO) 7,350, 14,700, 3975., Al
CHARACTERISTIC SIGNAL: A dot for each second from 59™555 to 59 ™60 S(a total of 6 dots). The last dot is the time signal.
(b) HOURS OF TRANSMISSION: FREQ.:
07570800 - - - - - v e m o e e - (CRO) 7,350, 14,700 kc., AL
(CRL) 500 kc., A2, 8698 kc., Al.
18571900 - <= = - === - - s reee e (CRL) 500 kc., A2, 8698 kc., Al

REMARKS: New Interational (MOD. ONOGO) System. (See sec. 301C.) Transmitted automatically from Campos Rodriques Observatory;
erfor never more than a few hundredths of a second. Occasionally the observatory will transmit other time signals, which must not be
confused with the above signals. These other signals are similar to the rhythmic signals and consist of several long series of dots.

INDIA

3400. Poona (YWR).
HOURS OF TRANSMISSION: FREQ.:
0837~0840 - - - - - - - - - - - R 6590 ke., Al.
REMARKS: Intemational (ONOGO) System. (See sec. 3018.) .

3410: Calcutta (YWC)
HOURS OF TRANSMISSION: FREQ.:
0827-0830 - - - - -« v c st e e ie
1627 = 1630 - = = = = = - = = @ e e e e e e } 153ke., AL
REMARKS: Interational (ONOGO) System. (See sec. 301B). Preparatory signals transmitted by hand as follows: 25700 5-27™005'CQ
- CQ CQ DE VWC VWC VWC Ordinary Time Signals, Wait ( o=meee )."” in the event the signal fails, a series of eight or more dots,
““Erase’, is followed by *‘signal failed."

ORIGINAL
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CEYLON
3450. Colombo (4PB). ‘
HOURS OF TRANSMISSION: FREQ.:
0555-0600 - - - - - - - oo m ool oo ee e DA } 500 ke., AZ; 8744 ke, AL

R T & L R L I
REMARKS: English system (see sec. 301H), transmitted automatically from Colombo Obsesvatory. Preparatory signal of CQ DE APB
TIME SIGNALS followed by wait signal (eemeoo ) is sent 02 minutes prior to commencement of the time signal proper.

HONG KONG

3500. Tai Long Head (Hong Kong) (VPS). . o
"HOURS OF TRANSMISSION: - FREQ.:
0200 - - - - - mmm e } 521.5, 8,566 kc., Al

1000 - - -« - - e e e i
PREPARATORY SIGNALS: For 2 minutes before the tlme signal proper. CQ DE VPS HK TIME WAIT is sent from 53 ™~005 to 54™-00%

and from 54 ™-00° to-55™-005 station remains silent.

" CHARACTERISTIC SIGNAL: A dotis sent on every second omitting the 28th, 29th, and 56th to 59th seconds, in¢lusive.

REMARKS: Source is Royal Observatory, Hong Kong.
NOTE: Ship stations within range are required to maintain snlence during the time of signal transmission.

3550. Hong Kong Broadcasting Station (KT) (ZBW) (ZEK).

HOURS OF TRANSMISSION: FREQ.
0015 t0 2345, at H+15 and HH45 - < -« cc e vtmeee e e e e a e e aaas (KT) 338 ke., AD, A2, A3,
221510 1745, at HH15and H445 < <« <o e o e oe oo e e e et 8905 kc., AD, A2, A3.
1815 to 2145, at H+15and HH45 « « -« oo oo eemmae o ie e 5574 ke., AD, A2, A3,

“00, """ Tt rETanmmeoeees oo 'FWinler ------- (ZBW) 860 kc., A3,

050
0515)Sundays and holidays - = - ==« == ce cemmn cm ool
110
130

A SRR bSummer - - - - - - (ZBW) 860 ke., A3.

1315)8undays and holidays = =~ --cee-memeemecerannanan.
20008

2200 _

2300; )
0400 - << a e e P S |

oWinter - -- - - - -
2300 < --cceveen e e ’ L(ZEK) 640 kc. 3940 k., A3,

\Summer - - - - - - |

Including N. M. 34/64 »217 ORIGINAL
Aug. 22, 1964 _ . (Chg 5)
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3570. Shang-hai (XSG). .
570 e URS OF TRANSMISSION: © FREQ.:
Q300 -« - = = === n s e m e m e e e et _
00 - I } 458 k., AL, A2; 8,502 ke, AL

REMARKS: New international (modified ONOGO) system (see sec. 301C) commences at 03 minutes before the scheduled hours. Supple-
mentary signals consisting of 21 dots are sent from 00105 to 00™30% and a long dash from 00M35S to 00™55S past the scheduled
hours. Rhythmic system (see sec.301D) follows, commencing at 01 minute and a supplementary signal, a long dash, is sent from
06™105 to 06™30S.

NOTE: Rebroadcast from Zikawei Observatory. Signals mav aiso be transmitted in the 6 and 12 mc. bands.
3575. T'ien-ching (BPY).
HOURS OF TRANSMISSION: FREQ.:
B B [ R R P R .-

. } 9368 ke.
1500 :

PREPARATORY SIGNALS: 52M005-55™005, BPV (cmoco ewmmme eooam)elc., before the scheduled hours.
REMARKS: The English ordinar

rx sgstem (see sec. 301H) commences 5 minutes before scheduled hours. A supplementary signal, long
dash is sent from 00M105-00M305 past the hour. Rhythmic system (see sec.301D) commences at 01™00S past the hour, A supplemen-
tary signal, long dash, is sent from 06™105-06M30% past the hour. .

NOTE: Rebroadcast from Zikawei Observatory.

JAPAN

361. Time signals controlled from Tokyo Astronomical Observatory are transmitted by means of the Rhythmic System (see sec. 301D)
and the Japanese ‘‘NDB’’ System. (See sec. 301F). :

Time signals originating at R. R. C. Standard Frequency Station, Koganei, Tokyo, are transmitted by means of the Japanese Ordinary
System (see sects. 301G and 950).

3610. Tokyo (Koganei) (JJY).
HOURS OF TRANSMISSION: FREQ.:
0659~2259 -- Continuous, except 29 to 39 minutes of each hour- - - - - -------. - 2,500 kc., Al, A2, A3.
0000-2400 -- Continuous, except 29 to 39 minutes of each hour

5,000, 10,000, 15,000 kc., A1, A2, A3,
REMARKS: Carrier wave is modulated to 1,000 c/s and the time signals are indicated by an interruption of the carriér wave for 0.2 sec -

ond before each second and for .2 second before each minute. The end of each interruption is the time reference point.
NOTE: See sec. 950 for standard frequency, time announcements, and radio propagation disturbance warings for Radio Station (JJY).
3620. Tokyo (JAS).
HOURS OF TRANSMISSION: : FREQ.:
12251230 - - - - - o v o m ool

16,170 kc., A 1.
REMARKS: Preparatory Signal consisting of ‘“JAS22"" sent slowly from 12M20™00S to l2"25"'005, English ordinary system (see sec.
301H).

PHILIPPINES
3630. Manila (DUW)
HOURS OF TRANSMISSION: . FREQ.:
0955
1455 Weekdays (Philippine Standard Time). - - - - -« - ---c-c ot
1955 13650 kc.
0955 Sundays and Holidays (Philippine Standard Time). - - - - - -----------
3635. Manila (DUM).
HOURS OF TRANSMISSION: FREQ.:
0455
1055 W T i _ .
1655 eekdays (Philippine Standard Time.) - - - - - - -« -« - -cmann
22558 '5880 kc., Al, 8920 kc., Al, 15832.5 kc., Al.
1055 Sunday and Holidays (Philippine Standard Time).- - - - - ------------

N4
g IGINAL
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3640. Djakarta (PKI) (PLC).
HOURS OF TRANSMISSION:
00570100

PREPARATORY SIGNALS: 55M005 to 56M50%
56M555 to 57MpoS

Approved for Release: 2021/04/2>0 C05025331
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INDONESIA

FREQ.:
8542, 11440 kc., Al.
Dot (.) every second.

Dash (—).

REMARKS: The New International (moedified ONOGQ) System. (See sec. 301C.)

3650.

AUSTRALIA

Radio Australia (Overseas Service of Australian Broadcasting Commission).

NATURE OF BROADCAST: The time signal consists of a transmission of 6 dots, one for each second from the 55th to the 60th inclu-
sive. The final dot is the time signal. A waming signal consisting of a single dot is transmitted 5 seconds before the first of the
series of 6 dots (at 10 seconds before the hour).

ERROR: Accurate to & 0.05 second.
HOURS OF TRANSMISSION:

|

FREQUENCY: PROGRAM: DIRECTED TO:
25,735, 21,540, ¥5,210 - - -~ - - English - -~ - ---coooonn S.E. Asia
21680 - - -------- e m o French - -------nvnnnnn S. Pacific
17,840, 15,330 << - = - oo == - French - ----veeno-- S.E. Asia
25,735, 21,540, 17,840~ - - - - - - English - -« - - e oo S.E. Asia .
17,715, 15,180 - - -« - -~ - - - - - Freach ----------uon-- Mid Pacific
25,735, 21,540, 17,840~ - - - - - - English - -« - moennnns S.E. Asia
25,735, 21,600, 21,540, 17,840 -  English - - - - - - - - - -~ - - - “S.E. Asia
25,735, 21,600, 21,540, 17,840 - English - - - - - - - - - - - - - - - Mi¢ Pacific
25,735, 21,600, 21, 540 17,840 - English - -----voevennnn S.E: Asia
21,680 -------- oo English - -« - - - oo v mooot Africa

21600 ---------eeean - Englishh - - -« - omeemoon Mid Pacitic
21,680 - - -comiaae e English « -« o cmamcmennn Africa

25,735, 21,600, 15, 180 ------ English - -« - - -vvevnennn S.E. Asia
21,540, 17,840 - - - - - -- - - - - - Indonesian - - - - - <. ... S.E. Asia
11,710 (from 26.3.1961) - -.- - - - English - - - -« - - -vommnnn Europe, S. Pacific’
21,600 - - English - - - -« - oemcnnn Mid Pacific
25,735, 21,540, 15,180- - - - - - - English - -« ---nvnnnnn-- S.E. Asia
11810 ------»2--------- English - - - - - - s v vvaonn East Asia
AL R English - - - - - omemnn Mi¢ Pacific
A L R English - - - - - cvmvnnnnn Europe, S. Pacific
11,740, 7,220- - - - - - - - - - - - - Indonesian - - - - - - -~ ----- S.E. Asia
25,735, 15,180, 9,570 - - - - - - - English - ----covmennnn S.E. Asia
11,810, 9,580- - - - - -------- Japanese - ------------- E. Asia

R R S English - -« ---vnrmenn- Mid Pacific
11,740, 7,220 - - - -- - Chinese - -~~~ ---ccoooo-- S.E. Asia
25,735, 15,180, 9,570 - - - - - - - English - - - - - - omemmeest S.E: Asia
9,580, 11,810 ------------- English - - - - ----vovonnn S.E. Asia
TA90 < - - m e English - - - -« «cnevonnn- Mid Pacific
25,735, 15,180, 11,740- - - - -- - Eoglish - - - -vovemmon s S.E. Asia
9,570, 7,220 - - --smmnnnn English - - - - - - - - - - onn- S.E. Asia
9,580 - --- - ie o English - - - - e eevmaans E. Asia
1,710 - - - - - - - - - e e e - s English - - - - - -veemmnno Noith America
11,760, 7,220 - - - - -« - - - - - - Thai < - e vmmmee e e S.E: Asia
11,740, 9,570 - - - - - - - - o= - - English - - - - - - - cmmeenn S.E. Asia
9,580 - -------- e English - - - - - v -ceeennnn S. Asia
11,760, 11,740, 9,570- - - - - - - - English -~ -----------:- § & S.E. Asia
7,220 - - - - - o - - e e English - - - - v m e ot S. & S.E. Asia
11,760, 9,570, 7,220 - - - - - - - - English - == -c-mevennnne S. & S.E. Asia
710 - - = - s e mem e - English - - -« - -vvevonnn North America
11,760, 9,570, 7, 220 < -cee-e- English - - - - --evvvvnnn- S. & S.E. Asia
15316 - - - - me e - - CEnglish - - - - oeeoae s Mid Pacific
11,840 ---------------- - English -« «--venenononn S. Pacific
15315 - - - - - e m v mme - s English -~ «-----nvvonn Mid Pacific
11,840 - - -----vrmmeee - English - - - --wvememonnn S. Pacific
15,240 - - - - - - - - e e e m e s English - - - - -« vvveeo--o E. Asia
25,735, 21,540, 15,210- - - - - - - English - - - - - - -mveon ot S.E. Asia
15,240 - - - - - oo - e e English - - - - - - vmi o E. Asia
17,840, 15,330- - - - - - - --- - - Indonesian - - - - - -------- S.E. Asia

REMARKS: At 0000 Sunday (English), 0100 weekdays (English) and 0100 daily (French), the time signal is broadcast faintly in the back-

ground without mterlupllng the. program.

|nc|udmsN M. 34764
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3655. Sydney (VIS).

HOURS OF TRANSMISSION: FREQ.:
(147 A I I I e R
ST 2 e e e e e e e } 500 ke., A2,
CHARACTERISTIC SIGNAL:
First minute: Seconds
Series X (mmoomm) every 10 seconds->-----ccecermmtnn o iii it i 50
Y1 ] R I R R .- 5
Series dashes (esax») every SECONd - -~ = - ---a-cccvereroono ettt et 5
Second minute: :
Series N (emo) every 10 seconds- -« -~ ---cvceceveeennatmnteana e 50
N1 S e R 5
Series dashes (@==m) every SBCORG - - - - - - -~ ecmecceeemomm et e s 5
-Third minute:
Series G (=@ mmo ) every 10 seconds- - -~ -----c-cermmmmiai e 50
Y1} R I e I 5
Series dashes (e=wm) @VEry SECOMG - ~ - - = -~ < - - - o commmmao et 5

REMARKS: The beginning of the final dash following the third minute is the time signal.
3660. Sydney (VIX). )
NOTE: Canberra (Belconnen) (VHP) (3665) and Sydney (ViX) share the same frequencies. (VIX) transmits from 0001 to 0200, (VHP)
from 0200 to 0400 and simitarly for each ensuing 4 hours,

'3665. Canberra.(Belconnen) (VHP).

HOURS OF TRANSMISSION: FREQ.: _
0025-0030 - - - <= - - -+ R LR PR PPN 44°,6428.5, 8479, 12907.5, 172568, 22485 ke., AL,
o 44,4286, 6428.5, 8478, 12907.5; 17256.8,
0755-0800 -« - - < === - m s s eeea e 29485 be.. AL, i
135521400 < - 2 = e mmm e e e

198522000 o oo oI } 44,4286, 6428.5, 8478, 12907.5, 17256.8 ke., Al

* Not on Tuesdays and Thursdays.

REMARKS: United States System (see sec. 301A). Source is Commonwealth Obsesvatory, Mt. Stromlo. Most closeély controlled signals
are on 8478 kc, Signals transmitted oh other frequencies tend to have systematic differences of about one mnlllsecund except for the
signals on 44 ke, which will begin about 15 milliseconds late.

NOTE: Canberra (Belconnen)(VHP) and Sydney (VIX) share the above frequencies. (VIX) transmits from 0001 to 0200, (VHP) from 0200
to 0400 and simitarly for each ensuing 4 hours,

3670. Melboume (VIM).
HOURS OF TRANSMISSION: ) . FREQ.:
01570200 - - - - - - - - v e s e
13571400  ~ - - = <« = = = e e e e e } 500 ke., A2.
REMA RKS: New International System. (See sec. 3010 )

3680. Adelaide (VIA).
HOURS OF TRANSMISSION: FREQ.:
0027-0030 - - - - - - - - - em i R
1227_1230 ______________________ R I I IR P } 500 kc'l Az'
REMARKS: International System. (See sec. 301B.) Except that the first minute consists of a series of the letter X (escb ) commen-
cing at the 5th and finishing at the 50th second, followed by O ( = emem ) each dash commencing at the 55th, 57th, and 59th sec-
onds. Automatic transmission; source is Adelaide Observatory.

3690. Perth (VIP).
HOURS OF TRANSMISSION: - FREQ.:

BO57=0100 - - - = - = <= ==+ m e mm e
VDRI 1300 « - oI } 500 ke, A2.

REMARKS: international System. (See sec. 3018B.). Source is Perth Observatory.

-/
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NEW ZEALAND
3700. Wellington (ZLW) (ZMO).
HOURS GF TRANSMISSION: FREQ.:
2255=2300 - - - - - - - e e e 417.5 kc., A2 after preliminary call on 500 kc:

REMARKS: English System. (See sec. 301H.). Automatic transmission from standard clock of the New Zealand Time Service, Welling-
ton (ZMO). A preparatory signal of ‘“*Attention’’ (=memmesa ) transmitled at 2254 and ZMO{mmmmees emmm omaem ) epeated four
times, transmitted from 2Zh. 54m. 10s. to 22h. 54m. 40s., precedes the time signal. Error does not exceed 0.05 seconds.

3710. Wellington Broadcasting Station (ZLYA) (ZLYZ).
HOURS OF TRANSMISSION: FREQ.:

1 e i
1000 -~ - - - T

T : 570 kc.. A3,

2300 - - - e e e
REMARKS: Each time signal consists of 6 dots, separated by 1 secondintervals, with the last dot representing the exact minute. Error

rarély exceeds .1 second.
GUAM ISLAND

3800. Guam (NPN).

HOURS OF TRANSMISSION: FREQ.:
05550600 « « - - =~ <o cs-cncesee oo e
LT 484 ke., 4955 kc., 8150 ke.,
17551800 = - - - = - = w s oo m e 13530 ke., 17530 k., 21760 ke., A1
235522400 - - < - e e e e

REMARKS: Station uses United States System. (See sec. 301A.) -Rebroadcast of Washington time signal by automatic relay; errof nor-
mally less than 0.5 second.

HAWAIIAN ISLANDS

3900. Honoluly, Ochu (NPM).

HOURS OF TRANSMISSION: FREQ.:
05550600 - - - - - < < e e e e e
1551200 - - - == w e m e 131.05, 4525, 9050, 13655.
17551800 - - - - - = = - =< e e e 17122.4, 22593 kes., AL
235522800 - < < - - - < s e e m e o

REMARKS: Second-order time signals; normally correct to less than 0.5 second, having generally a constant lag.

‘Inctuding N. M. 21/64 a1
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ej Block 2 - SITE. Enter the U. S. site number (Example:
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APPENDIX G
INSTRUCTIONS FOR MAINTAING THE OPERATOR'S LOG

A. GENERAL: It is important that an accurate log be maintained for each
satellite and pass tasked by the ALERT message. Detailed below are in-
structions for keeping the operator's log. h

B. PREPARATION AND DISPOSITION OF LOGS: Logs will be completed in dup-
licate. The orginal logs will be forwarded with the tape recording of
the satellites and orbits te which they pertain. The copy will be re=
tained on file at the operations site for a period of one year. If the
site has not received instructions to the contrary, the duplicate copies
may be destroyed at the end of the one year period. The logs may be
destroyed in accordance with normal security procedures, and no report
of destruction will be required. .

C.. LOG ENTRIES: The log shall be completed as follows:
1. Block 1 - SECURITY CLASSIFICATION. Stamp with a security clas-

sification of SECRET HANDLE VIA THE BYEMAN CONTROL SYSTEM Project
EARPOP. , ,

etc.),

3. Block-3 - DATE. Enter the date that the first signal (from the
satellite to which the log pertalns) is acquired.

4. Block 4 - PREDICTED SIGNAL ACQUISITION. Enter the time and
azimuth at which it is predicted that the satellite will be acqulred
as computed in- accordance with Sectlon IIT of this SOP.

5. Block 5 - DTG of ALERT MSG. Enter the date/time group of the
message activating the- part1c1pat10n of the 51te in the operation of
this satellite orbit.

6. Block 6 - SOURCE. Enter the satellite mission number and cor-=
responding orbit number. ’ - :

7. Block 7 - HUT. Enter the referenee-designation (PRIMARY or
SECONDARY) of the hut in which the intercept operation against this
satelliteorbit is carried out. (Determined by Officer-in-Charge).

8. Block '8 - RECORDER. Enter the recording function (LOCAL or
REMOTE) of the hut in which the intercept operation against this
satelliteorbit is carried out. (Determined by Officer-in-Charge).

G-1
ORIGINAL
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9. Block 9 - TIME CODE GENERATOR SYCHRONIZATION. Enter information
on the latest synchronization of the TIME CODE GENERATOR used in the
intercept operation. ‘Enter the date and time the generator was synchronized,
the call sign and frequency of the Observatory Time Broadcast used in the
synchronization, and the rate and direction of drift. (Obtained from the
TIME CODE GENERATOR LOG see APPENDIX M)-. :

~ 10. Columns 10 through 13 - TIME, FREQ, BEAR, REMARKS., 1In these columns,
a chronological history of the pass shall be maintained. List the GMT -
(from the TIME CODE GENERATOR Display) of each change or observation in
Column 10. List the frequencies .(in kilocycles) to which the various receivers
are tuned in Column 11. State the bearing from which the strongest signal
is obtained in Column 12. Enter .remarks on frequency and bearing drift,
changes in signal strength or characteristics, control setting changes,
and any other information that might assist analysis personnel in processing
the data in Column 13. Note particularly any unusual DATA CHANNEL signals
in this column.

11. Block 14 - COMMENTS. Enter the following information in Biock 14
of the OPERATORS LOG:

a. All non-operative equipment associated with System POPPY and
the number of days each has been inoperative.

b. All deviations from the normal recorder channel assignment as

outlined in APPENDIX B,

c. Other information pertaining to the intercept operation a8 a
whole which might assist analysis personnel in processing the data. Opérators
are encouraged to use this block freely in recording their observations.

12. Block 15 - APPROVED. The Project foicer of the intercept operation
shall sign his name in this block, thereby certifying as to the completness

and correctness of the log.

13. 1Insure that all of the logs associated with the intercept operatlon
contain the. same information in Blocks 1, 2, 3, 5, 9, and 14,

D. LOG FORM SAMPLE: A log form sample will be found on the next page. Log
forms are to be reproduced locally as required.

ORIGINAL
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&§/ CONFIDENTIAL - RECLASSIFY WHEN FILLED IN

1., Security Classification 2. Site : 3. Date

4, Predicted Signal Acquisition 5. DIG of ALERT MSG 6. SOURCE

7. Hut 8 Recorder 9. Time Code Generator Synchronizafion

/ Z | at Kcs Per hour

10. Time 11. Freq 12, Bear 13. Remarks .

14, Comments

15. Approved 1. Security Classification
. G-3
o : ORIGINAL
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TABELING THE TAPE
A. GENERAL: Tape labels are to be filled out in accordance with the
instructions given below and attached to all tape reels. Tapes submit-
ted for processing are to be in an unrewound condition, and the label
shall be attached in such a manner as to allow playback of the tape
without removing the label. A sample tape label form will be found
at the end of this Appendlx, and is to be reproduced lccally as re-
quired.

B. LABEL ENTRIES: The tape label shall be_filled out as follows:

1. SITE: Enter the U. S. site number (Example:
etc.).

2. SOURCE: Enter the complete satellite mission number and orbit
applicable to each satellite intercepted (obtained from AIERT message).

3. TIME UP: TFEnter the ZULU Time that each satellite was first
1ntercepted on a DATA CHANNEL bpeside the appropriate entry in column
(Obtained from CPERATOR'S LOG).

4. TIME DOWN: Enter the ZULU Time that each satellite was last
heard on a DATA CHANNEL beside the appropriate entry in column 2
(Obtained from OPERATOR'S LOG).

. 5. CHANNEL ASSIGNMENT: If the recorder channel assignment is

as specified in APPENDIX B, the word NORMAL shall be entered in this
space. If the recorder channel assignment deviates from that specified
in APPENDIX B, the word ABNORMAL shall be entered, and a full descrip-
t%on of the situation given in Block 14 of the OPERATOR'S LOG (APPENDIX
G).

6. REEL NUMBER: Enter the number of the reel and the total
number of reels, e.g. 1 of 1, 1 of 2, etc.

7. CLASSIFICATION: ZEnter the Classification DECRAT/HANDLE VIA
THE BYEMAN CONTROL SYSTEM/PROJECT EARPOP.

C. LABELING THE TAPE BOX: Write the complete satellite mission number
and corresponding orbit for each satellite recorded in the intercept
operation on the exposed portion of the inner folder of the tape box,
in such a manner that it will be readily visible on one end of the box.

H-1
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Classfication

JCONFIDENTIAL - RECIASSIFTY WHEN FILLED IN

7. 1.

BYE-3997-62

Site

2.

Source

3. Time Up

4‘. Time Down

5.

Channel Assignment

6.

Reel No.
OF

7. Classification

Approved for Release: 2021/04/20 C05025331
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REPQRT NO. 2,

REPORTING ACTIVITY

3.

REPAIRED OR REPORTED BY (NAME)

4. DATE OF FAILURE

S.

EQUIPMENT INSTALLED IN (TYPE AND NO.)

6.

TIME METER READING OR 7.

INSTALLATION LOG TIME

WAS MiSSION ABORTED?| 8.

!VES

OPERATIONAL CONDITION

o

9. MODEL DESIGNATION AND MOD. NO. 10. SERIAL NO. 11, CONTRACTOR 12. CONTRACT OR ORDER NO.
EQUIPMENT
13, MODEL DESIGNATION AND MOD. NO. 14, SERIAL NO. 15. CONTRACTOR 18. CONTRACT OR ORDER NO.
COMPONENT .
(MAJOR UNIT)
17. ASSEMALY AND MOD. NO. 18. SERIAL NO. 19. MANUFACTURER 20. {LEAVE BLANK)
ASSEMBLY OR
SUBASSEMBLY '
21. PART NAME OR TUBE TYPE | 22, STOCK NO. (FAILED |TEM} 23, PART REF. DES1G. (V-101.R-10%. €TC.)| 24. REPAIR TIME (MAN-HOURS
PART
DATA 25. HOURS IN SERVICE 26. MANUFACTURER OF FAILED PART 27. SER1AL NO. 28. WAS REPLACEMENT PART AVAILABLE
LOCALLY
. [vss I NO
29. FIRST INDICATION OF 30. CHECK TYPE(S) OF TUBE OR PART FAILURE 31. CAUSE OF FAILURE
TRQUBLE — —
1 INOPERATIVE 007 ARCING 001 GASSY 790 OUT OF ADJUST. 2 FAULTY PACKAGING
2 INTERM) TTENT 710 BEARING FAILURE 300 GROUNDED 006 SHORTED 5 M1SHANDL I NG
— — —— ]
3 LOW PERFORMANCE 760 BENT 380 LEAKAGE 770 SLIP RING OR 6 INSPECTION OR TEST
F— F— — COMMUTATOR -
4 NOISY 040 BINDING 730 LOOSE . FAILURE ' NORMAL OPERATION
— — — }—o
s OFF FREQUENCY 070 BROKEN 004 LOW GM OR EMISSION ol l:] TESTED Ok 3 STORAGE
— [ 1 DID NOT WORK _— ) .
6 QUT OF ADJUSTMENT 720 BRUSH FA)LURE 750 MiSSING 7 ASSOCIATED FAILURE-EXPLAIN
— — — —
7 OVERHEATING 080 BURNED OUT ooe NOISY 020 D WORN EXCESS- 4 OTHER
’ IVELY 32, WAS TH R
A 130 CHANGED VALUE 450 OFEN . E PART REPLACED DURING
] UNSTABLE SEE INSIDE FLAP PREVENTIVE MAINTENANCE?
i F— - FOR ADDITIONAL
9 OTHER 170 CORRODED 099 OTHER CODES YES NO
33. REMARKS (Continue on reverse side if necessary)

DD (1 auc s4) 787

C

ELECTRONIC FAILURE REPORT

ELECTRONIC FAILURE REPORT FORMS (DD Form 787)

'APPENDIX I

J Approved for Release: 2021/04/20 C05025331
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ALERT REPORT MESSAGE FORMAT
(SEE NOTE 1)

PRECEDENCE (PRIORITY) .
DATE/TIME GROUP

™

TO - DIRNAVSECGRU

A

CLASSIFICATION/NOFORN /HANDLE VIA COMINT CHANNELS ONLY

THTS IS A|  AIERT REPORT MESSAGE (NOTE 1)

ALFA: (Abbreviated satellite designation/s and orbit number/s as
in AILERT message. .

BRAVO: (Tasked CHANNELS not heard. If any, identify satellite and
CHANNEL/s; if none, omit this item)

CHARLIE: (CHANNELS not iasked but heard. If any, identify satellite
and CHANNEL/s; if none, omit this item)

DELTA: (Equipment failures or repairs effected since last AIERT report
message, and any resulting requirement (e.g., spare parts, technical
assistance) - if none, omit this item.

ECHO: (Remarks - if none,omit this item).

NOTE 1: Ensure ALERT Report Messages are worded such that no reference
or inference is made to satellite operations. To identify
a specific satellite and corresponding orbit, use the term-
"task" followed by the abbreviated satellite mission number
and corresponding orbit number. e.g. "task 1A1234." Alert

Report messages will be forwarded outsi f BYEMAN
Control System and flagged "This is Alert Report
Message."

$~f’_ o J-1 CHANGE 1

'EARPOP
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EXAMPLE :

. PRIORITY/ROUTINE
0123457 JUL 6k

™

TO DIRNAVSECGRU

INFO DIRNSA

SECRET - NOFORN - HANDLE VIA COMINT CHANNELS ONLY

THIS IS A ALERT REPORT

ALFA: 3A/B 2525B/C, 3B/C 2526B

BRAVO: 3B 2525C, 3C 25268
CHARLIE: 3C 2526C
DELTA: REQ following parts ASAP:; ONE FACH POWER TRANSFORMER, ETC.

ECHO: IN RECEIPT YOUR DIG'S OLOLOLZ JUN.

g2 CHANCE 1

-SEERET EARPOP

.
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APPENDIX K

RECEIVING SYSTEM SENSITIVITY CHEéK

INTRODUCTION

1.

BYE-

3997-62.

This'procedure is to be carefully followed whenever a quan-

titative sensitivity check of the equipment is made.
following conditions will generate a need for this sensitivity check:

sensitivity of the receiving system (change of RF, IF,

Ordinarily

, the

a. During the initial set-up of the System POPPY equipment.

b. Whenever repairs have been made which could affect the

tubes, or other components).

ATERTS.

.orbits.

2.

or oscillator

c. Immediately prior to the commencement of a series of

d. Whenever the systen fails the RAPID SENSITIVITY CHECK.

e. Once .each week if the etation.is operating at-the rate
of one or more orbits per week.

f. At intervals as required to insure the system is capable
of operation on shert notice, i.e., two hours after the receipt of an
AIFRT message, when there is a period of more than one week between

In order to accomplish the check, an AN/URM-L4k4 or similar

signal generator having a calibrated output control will be required.
The generator must be able to cover the VHF frequeney spectrunm,
have a calibrated output of from O DBM to 120 DBM.
Generator being used has the output calibrated in Microvolts rather
than in DBM the MICROVOLT/DBM CONVERSION NOMOGRAPH, Figure K-1 may
be used to convert settings of the Signal Generator to DBM,

Microvolts DBM Microvolts DBM

If the Signa

and
1

Microvolts DBEM Microvolts DBM
100 -67 250 -59 - 600 -51 1200 -45
120 -65 300 -58 700 =50 1400 ~Lly
140 -6h 350 -56 800 - -49 1600 -43
160 -63 400 "=55 900 -48 1800 -4o
180 -62 450 -54 1000 -L7 2000 -41
200 -61 500 -53

MICROVOLT/DBM CONVERSION NOMOGRAPH
Figure K - 1
K- 1- ORIGINAL

-

-SEERET EARPOP
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3. All equipment, including the Signal Generator, shall be allowed
to warm up for a period of one hour prior to cormmencement of sensitis
vity checks, with the frequency band selection switch of the signal
generator set in the appropriate position for the check.

B. RECEIVER SENSITIVITY MEASUREMENT
1. CHANNEL A SYSTEM
a. Place the "3-4'" converter switch in position No. 3.

"b. Disconnect the antenna cablé at  the transition located
near the bottom of the mast. ) ’

c. C(Calibrate the receiver frequency in accordance with instrucs
tions contained in the receiver instruction manual. '

d. Set the receiverlcontrdls as follows:

LINE METER Switch +10

LINE GAIN Optional

ANT TRIM - To be adjusted

AGC : _ Fast .
LIMITER : off

BANDWIDTH - 16 ke

BFO ‘ 0

AUDIO RESPONSE Wide

BREAK IN _ ‘ off

FUNCTION MGC

BFO off

LOCAL GAIN "10

RF GAIN To be adjusted
MEGACYCLE CHANGE : Assigned Frequency
KILOCYCLE CHANGE Assigned Frequency

e. Plug a pair of headphones in.the PHONES jack.

: f. Connect the output of the signal genersztor to the "3-4"
TEST POINT jack on the Converter Control Panel. Output of the signal
generator will be applied to the converter through a directional coupler.
(The directional coupler has a coupling loss of 70 db. All readings of
the signal generator must be increased by 70 db to obtain the absolute
sensitivity.)

K-2
ORIGINAL

© -SEERET EARPOP
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(;/ g. Set the signal generator as follows:
RF : Approximate calibration
. . frequency for CHANNEL, A
Modulation LOO cycles at 30%
Output Approximately -4O dbm

h. Adjust the SIGNAL GENERATOR frequercy until the output
of the receiver is maximum when the receiver is set to the assigned
frequency for the system under test.

i. Reduce the output of the Signal Generator to minimum.

J. Adjust the RF GAIN control of the receiver until the
LINE IEVEL meter reads between -5 VU and O VU. The LINE IEVEL meter
is reading system noise. ’

k. Carefully adjust the ANT TRIM control for maximum reading
of the LINE LEVEL meter. Reduce the RF GAIN control as necessary to
keep the LINE LEVEL meter on scale. .

1. Determine System Saturation level: Slowly increase the
RF GAIN control, reducing the LINE ILEVEL control as necessary to keep -
the LINE LEVEL meter on scale, until the LINE LEVEL meter reads maxi-
mum and begins to decrease for further advances of the RF GAIN control.
The point at which the LINE LEVEL meter peaks is the saturation .level
of the system. This condition occurs as a result of saturation of the
fourth IF stage of the receiver and indicates that there is ample gain
in the receiving system. Reduce the RF GAIN until the LINE LEVEL meter
reads 1 VU less than the value indicated'at saturation. THIS SETTING
WILL BE USED AS A REFERENCE LEVEL FOR FUTURE ADJUSTMENTS.

m. Adjust RF GAIN control to saturation reference level as
determined in paragraph k. above. Reduce the RI" GAIN control until
the LINE ILEVEL meter reads 15 VU below the saturation reference level.
The LINE GAIN control may be used to adjust the LINE LEVEL meter to a
convenient reference point prior to making this adjustment.

n. Advance the attenuator control of the Signal Generator to
a setting of ~approximately -4O dbm. Carefully adjust the Signal Gene-
rator frequency until maximum is indicated on the LINE IEVEL meter of
the receiver. DO NOT ADJUST THE RECEIVER RT GAIN CONTROL. If the
Receiver approaches saturation, reduce the output of the Signal Gene-
rator as required to maintain the Receiver below the saturation level.

K-3
ORIGINAL
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0. When exactly in tune recheck the reference output sétting
and percentage of modulation of the Signal Generator.

BYE-3997-62

p. Carefully readjust the Signal Generator attenuator until
the LINE IEVEL meter is exactly 5 VU below the saturation reference
level of the receiver. Lkead the Signal Generator attenuator setting
in dbm. Add -70 db to the reading of the Signal Generator to compen-
sate for the loss inserted by the directional crupler. THIS FIGURE
IS THE SENSITIVITY OF THE SYSTEM FOR AN APPROXIMATELY 3:1 SIGNAL/
NOISE RATTIO. The sensitivity figure should not be less than -105 dbm.
Log the sensitivity figure obtained. If subsequent sensitivity
measurements show a decrease of 5 db or more in the system sensitivity,
the system should be checked for trouble.

q. Place the "3-4" converter switch in position No. k.
Readjust the signal generator attenuator until the LINE LEVEL meter
is exactly 5 VU below the saturation level of the receiver, as was
done in paragraph p. above. Read the Signal Generator attenuator
setting in dbm. Aud the -70 db loss of the directional coupler.
Compare the sensitivity figure thus obtained with the sensitivity fi-
gure obtained in paragraph p. above. If the twe figures are within
5 db, the converters -can be considered to be operating satisfactorily.
If. the two readings differ by more than 5 db, the low readlng converter
should be checked for defects.

r. This completes the sensitivity check of the CHANNEL A
system. Disconnect the Signal Generator. RECONNECT THE ANTENNA CABLE.

Switch the "3-4" converter switch to position 3, to deenergize the

coaxial relays.
2. DATA CHANNEL SYSTEM
a. Place the "1-2" converter switch in position No. 1.

b. Discomnnect the lower antenna éable at the transition
located near the bottom of the mast.

c. Calibrate the frequency of both DATA CHANNEL receivers
in accordance with instructions contained in the receiver instruction
manual.

d. Set the Receiver controls as specified in paragraph B-1l-d
for the CHANNEL A System.

e. Plug a pair of headphones in the PHONES jack of one of the
receivers.

K - 4
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f. Connect the .output of the signal generator to TEST POINT
"1-2" on the Converter Control Panel. Output of the signal generator
will be applied to the converter through a directional coupler (Identical
to that of CHANNEL A).

BYE-3997-62"

g. Set the Signal Generator as follows:

RF frequency ' Approximate calibration
o ; frequency for DATA
CHANNELS.
Modulation - 400 cycles at 30%
Output Approximately -4Odbm

h. Repeat steps "h" through "1", as specified for the
CHANNEL A system, for the CHANNEL B and CHANNEL C receivers.

i. Adjust RF FAIN control to saturation reference level as
determined in step "k" of the CHANNEL A procedure, above. Reduce the
RF GAIN controluntil the LINE IEVEL meter reads 10 VU belcw the satu-
ration reference level. Switch the LINE METER Switch to the "O0" posi-
tion, and again reduce the RF GAIN controlintil the LINE LEVEL meter
reads 10 VU below the reference level on the meter. Switch the LINE
METER to the "-10" position, and reduce the RF GAIN control as before.
The LINE GAIN control may be used to adjust the LINE LEVEL meter to
a convenient level during this adjustment. The receiver gain is now

"set 3Q db below the saturatien reference level established in step "1".

j. Repeat steps "n" through "p'", as specified for the CHANNEL
A System, for the CHANNEL B and CHANNEL C receivers.

k. Place the "1 - 2" converter switch in position No. 2.
Compare the sensitivity figures of the two converters as was done in
step B-1-qg for CHANNEL A, using either DATA CHANNEL receiver.

1. This completes the sensitivity check of the DATA CHANNEL
system. Disconnect the Signal Generator. RECONNECT THE ANTENNA CABLE.
Switch the "1-2" converter switch to 1, to deenergize the coaxial relays.

3. CHANNEL D SYSTEM

a.The CHANNEL D Receiver is used for the reception of TIME
SIGNALS in the HF spectrum. These signals are within the tuning range
of the receiver; no cenverter is required. Sensitivity checks on the
CHANNEL D System are to be made at the frequencies on which TIME SIGNALS
will be received by the station.

b. Calibrate the CHANNEL D Receiver frequency dial in accord-
ance with instructions contained in the receiver instruction manual.

K-5
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c. Set Receiver controls as spec1f1ed in paragraph B-1-d
for CHANNEL A System, except set Mc and Ke CHANGE to the frequency
of the time signals to be received.

BYE-3997-62 .

d. Plug a pair of headphones in the PHONES jack.

€. Disconnect the CHANNEIL D Receiver input at jack IA on
the Entry Terminal Panel. Connect the output of the Signal Generator
to the transmission line going to the CHANNEL D Receiver. (There: is
no directional coupler in the CHANNEL D System. ‘Therefoﬁé,”there«Will
not be a 70 db coupler loss in this system.)

f. Set the Signal Generator as follows:

RF Frequency Approximate Frequency
cof TIME SIGNALS

Modulation k00 cycles at 30%

Output ‘ Approximately =110 dbm

g. Adjust the SIGNAL GENERATOR frequency until the output of
the receiver is maximum when the receiver is set to the approximate
frequency of the Observatory Time Broadcast.

h. Reduce the output of the Signal Generator to minimum.
i. Adjust.the RF GAIN control of the receiver until the
LINE LEVEL meter reads between -5 VU and 0 VU. The LINE IEVEL meter

is reading system noise.

j. Carefully adjust the ANT TRIM control for maximum reading

of the LINE LEVEL Meter. Reduce the RF GAIN control as necessary to

keep the LINE LEVEL meter on scale.

k. Determine System Saturation Ievel: Slowly increase the

‘RF GAIN control, reducing the LINE K GAIN control as necessary to keep

the LINE LEVET. meter on scale, until the LINE LEVEL meter reads maxi-
mum and begins to decrease for further -advances of the RF GAIN control.
The point at which the LINE LEVEL meter peaks is the saturation level
of the system. This condition occurs as a result of saturation of the
fourth IF stage of the receiver, and indicates that there is

ample gair in the receiving system. Reduce the RF GALN until the LINE
IEVEL meter reads 1 VU less than the value indicated at saturation.
THIS SETTING WILL BE USED AS A REFERENCE LEVEL FOR FUTURE ADJUSTMENTS.

1. Adjust RF GAIN control to saturation reference level as
determined in péragraph k. above. Reduce the RF GAIN control until
the LINE IEVEL meter reads 15 VU below the saturation reference level.
The LINE GAIN contrel may be used to adjust the LINE LEVEL meter to
a convenient reference point prior to making this adjustment.

k-6 ORIGINAL
-SEERET EARPOP
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m. Advance the attenuator control of the Slgnal Generator
to. a settlng of approximately -110 dbm. Carefully adjust: the Signal
Generator frequency until maximum is indicated on the LINE LEVEL meter
of the receiver. DO NOT ADJUST THE RECEIVER RF GAIN CONTROL.: If the
Receiver approaches saturation, reduce the output of the Signal Gene-..
rator as required to maintain the Receiver below the saturation level.

n. When exactly in tune, recheck the reference output setting
. and percentage of modulation of the Signal Generator. -

o. Carefully readjust the Signal Generator attenuator until
the LINE IEVEL meter is exactly 5 VU below the satiration reference
level of the receiver. Read the Signal Generator attenuator setting
in dbm. THIS FIGURE I¢ THE SENSITIVITY OF THE SYSTEM FOR AN.APPROXI-
MATELY 3:1 SIGNAL/NOISE RATIO. (Note that because there is no directional

. coupler in the CHANNEL D System, the sysbtem sensitivity is read dlrectly
from the calibrated output of the Signal Generator. The 70 db loss
of the directional coupler is not added to this reading. )} The sensi-
tivity figure should not be less than -105 dbm. ‘Log the sen51t1v1ty
figure obtained. If subsequent sensitivity measurements show a de=
crease of 5 db or more .in the system sen51t1v1ty, the system should
be checked for trouble .

P. This'completes the sensitivity check of the CHANNEL DH

System. Disconnect the Signal Generator. RECONNECT THE RECEIVER
INPUT TO JACK 1A ON THE ENTRY TERMINATION PANEL.
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APPENDIX L
TIMING SYSTEM ADJUSTMENTS

A.. CALIBRATION INTERVALS: The-TIME CODE GENERATOR is to be calibrated -
"with an Observatory Time Broadcast -at least once. dur1ng each twenty-~ -four

hour period if the station is tasked .with one or ‘more intercept operafions
per day, and ‘during the pre-operational check if the statlon is operating '
less frequently. The ASTRODATA TIME CODE GENERATOR 1s equipped with a -
battery pack which keeps the intermal clock running dgglng power inteét-
ruptions. Time code and visual outputs aredisabled, hoﬁgver. The battery

is trickle charged while power is applied, and when power fails, the o6scillator
and counter sections are automatically switched to the battery. It is there-
fore unnecessary to resynchronize the ASTRODATA TIME- CODE GENERATOR after
power outages of less than six hours. If power has not been restored at

the end of six hours, the ASTRODATA TIME CODE GENERATOR must be *urned off,
and resynchronized when pover is restored.

B. . TIME CODE GENERATOR LOG: A log is to be maintained on the TIME CODE
GENERATOR for the purpose of providing information on. the accuracy of
the instrument. This log should include:

1. Date and time of synchronization.
2. Frequency and call sign of Obsefvatory Time Broadcast used.

3. Time difference between Obéervatory Time Broadcast and each TIME
CODE GENERATOR before resynchronization.

4., Amount and direction of TIME CODE GENERATOR drift for each insttrument.
(Time difference between Observatory Time Broadcast and TIME CODE GENERATOR
after last synchronization, subtracted algebraically from time difference
between Observatdry Time Broadcast and TIME CODE GENERATOR before resynch-
ronization,)

5. Dvift rate per hour and ditection of drift for each instrument.
(Amount of drift as determined in paragraph B-4 above divided by number of
hours since last measurement, normally about twenty-four hours.) Indicdte
whether the TIME CODE GENERATOR is running fast by plus (+) or slow by

- minus (-).

6. Amount of error after resynchronization. (Accuracy goal is within
t 10 milliseconds. Note that measurements can be most conveniently made if
the TIME CODE GENERATOR 1is synchronized a few milliseconds ahead of the
Observatory Time Broadcast.) .
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7. Remarks. Enter any information pertinent to the ﬁistér&léf- the
‘TIME CODE GENERATOR.

C. CALIBRATION PROCEDURE: The following is a récommended‘proceduré for
the synchronization of the TIME CODE GENERATOR with a Time Standard
Broadcast.

1. Warm-up period: Normally the TIME CODE GENERATOR should be allowed
to warm up two hours for every hour 1t has been off before attempting
calibration. The ASTRODATA TIME CODE GENERATOR should be warmed up in
the STANDBY mode

2. Synchronization of the ASTRODATA TIME CODE GENERATOR:

a. Lower the front cover of the TIME CODE GENERATOR, Tune in a
Standard Time Broadcast from one of the Observatory Stations listed in
APPENDIX E, 'Time Check Observatory Designation List'". Note that this list
is provided for guidance only, and that the station is at liberty to use
any Observa tory Time Broadcast that can be conveniently received at the
site. Standard Time broada@sts are also transmitted in the VLF specttrum.
While the huts are not equipped to receive in the VLF spectrum, the iti-
dividual sites are encouraged to use a VLF receiver, if available, fot
the reception of VLF Standard Time Broadcasts for the purpose of syhch-
ronizing the TIME CODE GENERATOR. VLF Standard Time Broadcasts are
transmitted on the following frequencies. ' '

FREQUENCY CALL SIGN _ TRANSMITTER LOCATION
15.5 kes NSS Anﬁapolis, Maryland
16.0 kcs GBR Rugby, England
18.0 kes NBA Balboa, Canal Zomne
18.6 kcs NPG . Jim Creek, Washington

19.8 kcs NPM Lualualei, Hawaii

b. Move the STANDBY switch to the down position. If the display
is running, press the STOP button. Press the RESET button.

c. Starting at the right, set up the display with the ADVANCE
COUNT buttons to the time at which the TIME CODE GENERATOR is to be started.
Seconds indicators should be left on '"00".

d. At the instant that the time indicated on the ASTRODATA TIME
CODE GENERATOR is signaled by the observatory broadcast, push the start

" button. In the case of WWV, the even minute is indicated by the start of the

steady tone (not by the GMT code 31gnal transmitted between the voice an-
nouncements).
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e. Connect thel PPS output of the TIME CODE GENERATOR to thé EXT.

. TRIG connection on the OSCILLOSCOPE. This may be ‘done at the Signal Panel.

Set the SLOPE switch on the positive position and adjust the TRIG LEVEL
control to allow the 1 PPS signal to trigger the display.

f. Connect the observatory time broadcast, appearing at the TIME
STANDARD jack on the Signal Panel, to a vertical input of the OSCILLOSCOPE,
and adjust the TIME/DIV and VOLTS/DIV controls to obtain a display of. the
"time tick" on the OSCILLOSCOPE.

g. Observe the location of the "time tick'. Count the number of
milliseconds between the initiation of the trace and the "tick'". The
interval will be either more or less than 500 milliseconds. 1If the duration
is more than 500 milliseconds, turn the RATE MS/S switch on the TIME CODE
GENERATOR to the FAST position and hold down the ADVANCE button until the
"time tick" appears near the left edge of the trace.

h. Manipulating the RETARD button, the RATE MS/S switch, and the
TIME/CM control, move the '"ticKk" nearer in time to the initiation of the
sweep. If the "tick" should disappear to the left of the trace, press
the ADVANCE button momentarily.

i.. When the TIME/DIV control is set at 1 millisecond per centimeter
and the "tick" is centered on the OSCILLOSCOPE display, the ASTRODATA TIME
CODE GENERATOR is synchronized with real time. To check synchronizatiénm,
wait until the next time announcement and verify that the correct time of

-day is indicated.

i. 1If the observatory broadcast employed in the synchronization
transmits other than Greenwich Mean (ZULU) time, it will be necessary to add or
subtract -a certain number of hours from the transmitted time to set the TIME
CODE GENERATOR, Both the TIME CODE GENERATOR and the clocks shall be set
to Greenwich Mean (ZULU) time.

k. If the TIME CODE GENERATOR is reading incorrectly but is. s8ynch-
ronized with the observatory broadcast (i.e., an integral number of hours,
minutes and seconds fast or slow), the correct time may be set while the
generator is running by operating the ADVANCE COUNT buttons (not to be
confused with the ADVANCE button).

1. This completes the synchronization of 'the ASTRODATA TIME CODE
GENERATOR.

D. TIME CODE CHECKS:

1. FTequéhcy of Check: The Time Code Check is to.be performed at
the following times:
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a. During the initial set-up of the equipment.
b. TImmediately prior to the commencement of a series of ALERTS.

e.- Once each week if the station is operating at the rate of
one or more orbits per week.

d. At intervals as required to insure that the system is
capable of operation on short notice, i.e., two hours after the re-
ceipt of an ALERT message, when there is a period of more than one
week between orbits.

e. Whenever maintenance of any kind is perfarmed on the
TIME CODE GENERATOCR.

f. Whenever the TIME CODE GENERATOR is turned OFF for any
reason.

2. Preliminary Remarks: It 6ccasionally happens that a TIME
CODE GENERATOR puts out incorrect time code, although the display

. may be giving normal indications in all respects. This condition

is usually brought about by the failure of a diode in the code matrix,
and is detectable by reading the code on a suitable readout unit,

or by viewing each pulse of the 20 pulse train individually to deter-
mine whether or not it is widening and narrowing with time as it should.
Lacking a readout unit such as the EECO ZA-843, each site should use

. an oscilloscope to check the time code pulses from the generator for

correct width variations with time.
3. ASTRODATA Code Check Technique:

a. -Tape a small rectangular box over the START, STOP and
RESET buttons to preclude inadvertent operation of these buttons.

b. Connectl PPS from the Signal Panel to the EXT TRIG
connection on the OSCILLOSCOPE. Adjust the TRIG LEVEL control to

.provide a trace.

c. Set the TIME/CM control to 50 milliseconds per -centimeter
and turn the VARIABLE TIME/CM control counterclockwise to the stop.
Slowly turn the ceontrol clockwise until one sweep just occurs every
second. .

d. Connect the vertical input of the OSCILLOSCOPE to the

CHANNEL 6 Recorder Input on the Signal Panel.  Time code should

appear on the display as a series of pulses.

e. With the HORIZONTAL POSITIONING control, center the last
pulse of the train on the OSCILLOSCOPE screen, and pull the VARIABIE

TIME/CM control to the X5 position. If the last pulse has shifted,
or is not visible on the screen of the OSCILLOSCOPE, refer to the
OSCILLOSCOPE alignment procedure to correct this condition.

-k CHANGE 1

-SEEREF EARPOP

[

Approved for Release: 2021/04/20 C05025331




C05025331

e

c

Approved for Release 2021/04/20 C05025331

EARPOP

BYE-3997-62

f. Observe the last pulse in the center of the expanded time
base. It should be widening on odd seconds and narrowing on even
seconds. If the last pulse appears to be satisfactory, return the
time base to normal by pressing in the VARIARBIE TIME/CM control.

‘Move the HORIZONTAL POSITIONING control to center the second pulse

on the screen, and again expand the trace. This pulse should be

‘wide on seconds 2, 3, 6 and 7, and narrow at other times. Continue

this procedure for the third through the seventh pulses from tlie
end of the train. The indications to be expected are summarized below.

NUMBER OF PULSE WIDE PULSE NARROW PULSE
FROM END OF TRAIN . '
' . UNIT SECONDS UNIT SECONDS
1 l) 3’ 5) 7) 9 O: 2') h‘) 6) 8
2 2: 3: 6) 7 i OJ l} lJ-, 5) 8) 9
3 -7 : ©0-3,8,9
L 8, 9 0-7

TEN SECONDS TEN SECONDS
5 10, 30, 50 00, 20, k4o
6 "20, 30 : 00, 10, 4o, 50
7 - 40, 50 - 00 - 30

g. Since the pulses indicating hours and minutes require
an excessive amount of time to widen and narrow normally, it will be
necessary to advance the time artificially by manipulating the

~ ADVANCE COUNT buttons ‘on the TIME CODE GENERATOR. Observe the re-
"mainder of the pulses in the train on an individual basis as before.

Move the HORIZONTAL POSITIONING control slowly to retain identifica-
tion of the pulses between sweeps. While observing a pulse, press
the ADVANCE COUNT button appropriate to that pulse enough times to
make sure that the pulse width is changing. The butten associated
with each of the remaining pulses is given below.

NUMBER OF PULSE _ APPROPRIATE ADVANCE
FROM END OF TRAIN " COUNT BUTTON

8 N . ‘ Unit of Minutes
9 . » 1"t
10 o : , "
ll 1"

12 Tens . of Minutes
13 ‘ " N

14 o : "

15 - : , Unit of Hours
l6 . "

17 ] : "

18 . "

19 ) Tens of Hours
20 | 1"
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h. Réset fhe ASTRODATA'for the correct display.
i. This completes the ASTRODATA Time Code Check.
“ 16
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APPENDIX M

EPHEMERAL DATA MESSAGE FORMAT.

CLASSIFICATION BYEMAN CHANNELS

PRECEDENCE

M DIRNAVSECGRU

TO

CLASSIFICATION BYEMAN CHANNELS

1. This-

number/s ).

is ephemeral data for mlss1on/s (complete satellite mlssion

2. Read six columns:

ONE

(NOTE 1)

NOTE 1:

- NOTE 2:

-

NOTE 3:
NOTE L4
NOTE 5:

NOTE 6:

TWO  THREE FOUR FIVE SIX

(NOTE 2) (NOTE 3) (NOTE 4) (NOTE 5) (NOTE 6)
Orbit number applicable to all POPPY missions included in
one launch.
Date applicable to all POPPY missions included in one launch.

Date will be given as day of year (Julian day) e.g., 1 is 1
JAN, 84 is 25 MAR.

Time (GMT) of equator crossing for ALFA mission.

Loﬁgitude of equator crossing for ALFA mission in degrees West.
Time (GMI) of equator crossing for BRAVO mission.

. _
Longitude of equator crossing for BRAVO mission in degrees West.

ABOVE FORMAT PROVIDES EPHEMERAL DATA FOR TWO SATELLITES ONLY..

-SEERET EARPOP
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APPENDIX N
WEEKLY EQUIPMENT MAINTENANCE CHECKS
AND REPORTS
A. INTRODUCTION

1. This appendix contains instructions for performing certain
equipment checks on a weekly basis and for forwarding the results
to NRL, Code 5435. These instructions are an addendum to appropriate
foregoing chapters and appendices pertaining to general and specific
instructions for equipment maintenance adjustments and calibrations.
They are intended to ensure optimum performance of the system and
provide NRL with a continuing record as to the operational status
of the equipment.

2. Step by step procedures for weékly equipment checks:
a. Antenna pattern measurements. These measurements will be

conducted with the channel A and data channel antennas, designated A
and B respectively.

(l) Equipment required. A test transmitter having the
same general transmitting frequency as the converters, or an antenna
fed from a VHF signal generator calibrated in the hut, is required
for pattern measurements. The transmitter or transmitting antenna
should be 100 to 200 feet away and elevated if possible. If neither
of these equipments is available, orient the two hut antennas visually
so they are pointing directly at each other. Connect the VHF signal
generator to the antenna in the primary hut and transmit to the antenna
in the secondary hut. Connect the output of the receiver in the
secondary hut to an oscilloscope and adjust the signal generator to a
convenient reference level, making certain that the receiver is not in
saturation. Care must be used as measurements in the near field tend
to broaden the patterns and make the riulls less distinct. In addition,
due to the proximity of metal objects to the transmitting antenna,
multipath reception may occur with resulting cancelling or adding effects.
These effects will change as the receiving antenna.is moved, due to the
different distances of metallic obstructions.

(2) Pattern measurement procedures. Ascertain that the
alidade scale is aligned to zero degrees against true north preceding

the antenna pattern measurements and carry out the following steps:

(a) Note and record signal reference level used in
subparagraph 2a(l) above.
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(b) Increase the power output of the signal generator
3 db and rotate the receiving antenna until signal returns to the original
reference level on the oscilloscope. Record the alidade scale setting.
Rotate the antenna in the opposite direction until the signal again
returns to the original reference level and record the alidade scale
setting.

(c) Increase the level on the signal generator by 3 db
for a total of 6 db and repeat step (b) above. :

(d) Increase the signai by 4 db for a total of 10 db.
and repeat step (b) above.

(e) Connect VHF signal geherator in the secondary hut
and transmit to the antenna in the primary hut. Repeat steps (a)
through (d) above.

.

. Tangential sensitivity measurements of channel ALFA and
DATA channel converters.

(1) Adjust system equipment controls for normal intercept
operations. .

(2) Tune the H. P. Model 608 signal generator to the channel
ALFA converter frequency.

(3) Set the modulation switch in the pulse position and
modulate the signal generator with the calibrator output of the oscillo-

scope.

(%) Adjust the RF level of the signal generator until the
signal plus receiver noise just "sits" on the noise as viewed on the
oscilloscope and shown in figure #1.

#1 - A tangential signal as viewed on the scope when a-Hewlett-Packard
608 is pulsed with a scope callbrate out. :

N - o s o © CHANGE 1
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(5) Record the output level (in db) from the signal generator.

(6) Disconnect the output -of the signal generator from the
input to the convérter, measure and record the receiver output noise level
in millivolts peak-to-peak. -

(7) Measure the converter local oscillator frequency by connect-
ing the H., P. counter plug-in (#5253) to the converter oscillator BNC out
(the. plug located immediately below the meter on the left of the converter).
Record this frequency. ’

(8) Repeat steps b(1) through b(7) for all converters.

c. Tape recorder/reproduce adjustments. Unless otherwise noted
check and align the recorder/reproduce according to applicable portlons of -
the GR- 2800 instruction manual.

(1) AM electronics. Use the procedures outlined in sections
2-23 through 2-27. When adjustments of the AM record/reproduce amplifiers
are completed, increase the gain of channel 4 record amplifier to maximum
so that the microphone can be used without a pre-amplifier.

(2) ™ electronlcs _Use the procedures outlined in seéctions
2- 31 through 2-37.

. (3) Tension adjustments. Use procedures outlined in sectlons
3 50 through 3-54. Make all adjustments at 30 1nches per second

(4) Make .the following additional checks:

(a) Measure the capstan power amplifier frequency across
terminals D8 and D9 on the main terminal board. This should be 60 CPS
when the capstan power. ampllfler is in the PREC FREQ position.

(b) Measure and record the frequency of the 50 KC osc1llator.

(c) Using the 50 KC test tape provided by NSA or NRL measure
and record the frequency and note the .range variation from readout, to readout
for a five minute portion of the tape. -

(a) ADU. The ADU should be set up accordlng to the maintenance
manual procedures The diodes should be checked and an overall: evaluation
noted on the check sheet.

(e) Time Code Generator. The time code generator should be
checked to make certain time code is coming out and that the voltage peak-
to-peak ratio between bits and carrier is 1 to 0.12 volts. The bits level

should be between 1 and 3 volts peak-to-peak (2.8 volts peak-to-peak preferably).
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Aiso, the. drift rate of time code generator should be checked daily and the
average value for the week recorded.

(f) Noise: A check should be made by swinging the antenna
through 360 degrees. " The noise should be given a bearing reading (or range
of bearings); an amplitude feading (volts peak-to-peak from scopé- cbserva-
tlons) as compared to the quiet part of the horizon and a.rough description
of its character. (See figures #2 and #3)

b
! i!"ﬂ'iﬁmn Wy

#2 and #3 - The left photo shows approximately 100 millivolts peak-to-peak
of noise at a bearing of 280 degrees (quiet part of the sky)
and the right photo shows approximately 400 millivolts of noise
at 90 degrees for a ratio of 4 to.l. The noise is random.

3. Using check sheets shown on pages N6 and N7 record the information
derived during weekly equipment checkout and forward to: :
NAVAL RESEARCH LABORATORY
WASHINGTON, D.C.
ATTN: CODE 5435

4. These check sheets may be reproduced locally.

5. When recording local oscillator frequency of the converters on
the check sheet ascertain the number of megacycles is omitted. Indicate
frequency in kilocycles only. For example: If the local oscillator
frequency of converter primary #1 is 136.800 MCS, omlt 136 MCS and record

.800 KCS.
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6', These procedures for maintenance checks are designed.primarily for
collection stations which operate exclusively in hilo huts, but wmay be
modified as required for those stations whose equipment has been permanently

located inside buildings.

7. The information contained in check sheets, and forwarded to-NRL,

- will be unclassified. Field stations will ascertain that classified

information is not included in these reports. Any amplifying substantive
information pertaining to these reports should be properly classified
and forwarded separately through approprlate channels to Director, Naval

" Security Group.
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Date

Q;J

Site

(PRD/[ARY CHECK SHEET. TO BE SENT TO NRL CODE 5435)

1. Antennas: Primary A pattern 3 db points °, 6 ab points °, 10 b
points _0 O line. Primary B pattern 3 db points O, 6 ab points °,
10 db points o, . ‘

2. Converters: Sensitivity - Primary #L__ dbm. #o____dom. #3_ dbm. #4 dbm.
Frequency - Primary #1 _ kcs. #2___ kcs. #3___ kcs. #4 kcs.
Receiver noise output - Z Primary converter #1 mv p—p..

#  mv p-p. #3____wv p-p. #A4 __ mv b-p.

3. Recorders: IM Electronicg aligned _ ok. AM Electronics aligned oK.

f Tape Tensions - run____ oz. Wind . _oz. Rewind oz.
| ' Internal 50kc oscillator frequency cps.

! ' Playback of 50kc off tape CpSs.
| Range of variation of tape playback CpSs.
‘ Power amplifier frequency - cps.

4., ADU: Diodes - ok. replaced. Chopping ok. - adjusted
Overall operation. satisfactory or unsatisfactory.

5. Time Code Generator: Code ratio of bits to carrier volts p-p.
’ Average drift rate per day .

6. Noise: Bearing _ Characteristics___ Amplitude
Bearing . Characteristics ' ___Amplitude
Bearing  Characteristics___ Amplitude
Bearing ¢ . Characteristics___ Amplitude
Bearing___Characteri‘sti‘cs___Axﬁplitude_____

7. Description of Noise: (i.e., Ignition, Diathermy, Voice, Communications,
Flourescent lighting and cyclic rates of each).
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Date

ke/‘ ' Site

(SECONDARY CHECK SHEET. TO BE SENT TO NRL CODE 5435)

1. Antennas: Secondary A pattern 3 db points o, 6 db points ©, 10 ab

points O, Secondary B pattern 3 db points O, 6 db points ©, 10 db

points °.
2. Converters: Sensitivity - Secondary #L dbm. #2 dbm. #3 dbm.
. : dbmo Is ‘. .
Frequency - Secondary #1 kcs. #2 kes. #3 kcs.
kes. '
Receiver noise output - Secondary converter #l mv p-P.
#2____ mv p-p.
#3____mv p-p.
___mV p~p.
3. Recorders:. M Electronics aligned ok. AM Electronics = aligned ok.
' Tape Tensions - run 0z. Wind 0z. Rewind . 0z.

Internal 50kc oscillator freguency cps.
Playback of 50kc off tape cps.

Range of variation of tape playback cps.
Power amplifier frequency cps.

4. ADU: Diodes ok. replaced. Chopping ok. ad justed
Overall operation satisfactory or unsatisfactory.

5. Time Code Generator: Code ratio of bits to carrier volts p-p.
Average drift rate per day .

6. Noise: Bearing Characteristics Amplitude

Bearing Characteristics Amplitude
Bearing Characteristics Amplitude
Bearing Characteristics Amplitude

Bearing Characteristics Amplitude

7. Description of Noise: (i.e., Ignition, Diathermy, Voice, Communications,
Flourescent lighting and cyclic rates of each).

'/" ’ . .
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DATA RECORDING CHANNEL ASSIGNMENTSN

1. The following instructions for data recording channel assignments
are applicable to missions 7101, 7103, 7th and all future payloads
successfully placed in orbit. )

a.L :::}tasked payloads from one wmission or two different
numbered missions will be recorded -on tracks one/three and five/seven
in alphabetical sequence. Examples of channel assignment for payloads
presently in operational status:

Mission (s) Tasked Channel assignment

T104A/B, T1O4A/C or 7104A/D  Alfa on 1/3, Bravo, Charlie or Delta on 5/7.

7104B/C or T104B/D Bravo on 1/3, Chariie or Delta on 5/7.
710kC/D ‘ Charlie on 1/3, Delta on 5/7.

7101A/B Alfa on 1/3, Bravo on 5/7.

7103A/B or T103A/C Alfa on 1/3, Bravo or Charlie on 5/7.
7103B/C Bravo on 1/3, Charlie on 5/7

7103A and T104B | 03 Alfa on 1/3, Ok Bravo on 5/7.

2. When[::::::::]of different mission payloads with the same letter
designation is tasked, they will be recorded in numerlcal sequence as

follows:

7103A and T104A 03 Alfa on 1/3, O Alfa on 5/7.

3. The above instructions for recording POPPY data in alphabetical or
numerical sequence applicable only when| ~ |payleads is within
the collection site's intercept range|  |during any or all

portions of a tasked orbit, and both can be recorded on one tape (or two
. tapes if required due to separation of payloads).

4. Whenever separation of payloads from any mission is such that only one
of two tasked payloads is within the collection site's intercept range,
data from each will be recorded on tracks 1/3 only.

5. Since NSA processors will program all manual and machine processing

equipment to above recorder channel assignments for POPPY data, -compliance
with above instructions mandatory.
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