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1. The purpose of this operatio_n is to receive and record certain 
emissions from U.S. earth satellite vehicles. ~t 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) Ap operator 
with ability to intelligently interpret and fpllow instructions and to 
correctly operate the equipment. This Standard Operating Procedure (SOP) 
for System POPPY -has been developed to provide the instructions necessary 
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, adjusttnent procedures for the equipment, details of functions 
.to be performed during the period of actual in:t-ercept, and instructions for 
handling and forwarding all collected material and associated r_eports. · 

2. The rad{o receiving equipment installed in the huts ~as been chosen, 
designed, and adjusted prior to shipment-to provide the maximum of relia­
bility, simplicity, and ease of operation compatible with the job to be done, 
But, in common with all such equipment, it is not, and cannot be made, fool­
proof; it will requir_e a certain amount of int!:!lligence and understanding 
on the part of the operators and technicians· in order to obtain the maximum 
e·ffectiveness of the project, and in some cases even to preclude ~ailure. 

3. The operation has been designe9 ·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 ~he 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 
ORIGINAL 

SECRET EARPOP 
·t 

I 

------------'-------...J..._ __ .Approved for Release: 2021/04/20 C05025331 



C05025331 
Approved for Release: 2021/04/20 C05025331 

SECRET EARPOP 

B. INTERCEPI' 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 eA.ch of 
the two huts. One of the two huts contains a TIME CODE GENERATOR ahd the 
other a Remote Time Readout. As a matter of nomenclature, the hut con­
taining the· TIME CODE GENERATOR is herein designated the 11 PRIMARY HUT", 
and the hut containing the Remote Time Readout, the "SECONDARY HUT". 

2. ANTENNA SYSTEM: Each Antenna System includes two sets of yagi 
antenna arrays mounted on a rotatable mast; one set is intended for use 
with CHANI\IEL 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_ANTENN.A.S: 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 CHAIIINEL A antenna 
is a two bay, 10-element Yagi, vertically polarized, and has a gain of 0 

14 db and a 1/2-power beamwidth of@degrees in azimuth and 50 degrees -zJ 
in elevation. The DATA CHANNEL antenna is a four-bay, 10-element Yagij 
vertically polarized, and has a gain of<l_4® and a 1/2-power beamwidt~ /~/£ 
of 22 degrees in azimuth and 50 degrees in elevation. Due to the problems 
that will be encountered in staying on the DATA CHANNEL signalsj extreme 
care will have to be taken when moving the antennas. to keep the satellite 
in the center of the antenna beam patterns. Easy 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 
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the antenna to be matched to a SO-ohm transmission line at 1.0, 1.S and 
20 megacycles. The switch at the base of the antenna must be set to 
r:orrespond with the frequency of the observatory time signals to b~ '.te• 
ceived. The antenna height is approximately thirty-five feet above 

ground level, and is designed to withstand a one-hundred: mile-:per .. h6ur 7 
wind load. · A fifty-foot transmission line is provided for connection to 
the gcONDARY HUT. The connection to the hut is accomplished through a ,o 

Type N connector mounted f.n the wal 1 of th_e hut just above the pow6\r 
rece,ptacle. 

3. RECEIVING SYSTEM 

a. CHANNEL A AND DATA CHANNEL SYSTEMS 

(1) The receiving equipment comprisirtg the CHANNEL A Mi.cl DATA 
CHANNEL systems consists of three R390A' receivers and four amplifier~con~ 
,verters in each hut. The receivers are designated CHANNEL A, CHANNEL B, 
and CHANNEL C. One converter is associated with the CHANNEL A receiver, 
one is use.d with the CHANNEL B and C receivers, and the remaining· two are 
re~dy to be subs'tituted for the "active'' converters at a moments rtotice 
by means of a switching arrangement on the Convertor Control Panel. 

(2) Whi.le the R390A receivers· are tunable from 0.5 Mes to 32 Mes, 
only a small part of one frequency band will be J-ISed for this p~oj ect;. In 

. this system, the R390A rJec;eivers ,operate as the"J: intermediate and audio 
. .,,o~b le. c.-i1 c..-:,1 on, . . . .. 

frequency sections of a/\superheteroayne receiving system, and the converters 
• act as the preamplifier and converter stages of t_he systerri. The converters • Ci...," ...... ,,::;o:""'VI . 
are pre-tuned permanently to the two bands 11 on which reception will be re-
quired. Therefore, charl.lges to ,.\he R,390A rece~ver fr,equen9y are 1:ictually 
only a "vernier" tuning of the~intermedia~e frequency of the system. Eacµ. 
system, with controls properly adjusted, h,as a ·sensitivi:ty of approximate:lY 
-120 dbm. bc-..._i\.,.,;~ -n 

(3) Any nf several receiving frequencies may be emplby~d, de-'. 
pending on the satellite to be monitored .... Associated with each satellite1 

are three distinct frequencies designated,-lfjU\NNEL A, CHANNEL B, and . . 
CHANNEL C. The· CHANNEL A frequency i.s'19a1auTated by a,fs~ifting series of ,tones, 
and will be relatively easy to follow through frequency changes caused by· 
Doppler effect. The CHANNEL B and CHANNEL C signals, howeve.r,: 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 a,nd 
the satellite transmitter are crystal controlled. Although.,the R:390A re"' 
ceivers are not crystal controlled :i.n ,the strictest sense, .their stability is 
of the same order of rc1.a.gn:i.tude. Free;_uency accuracy in the R'.:}90A rece:i.vei;-s can 
be· :i.mproved through the use of the built in 100 KC crystal calibrator. The 
jrequency sett~ngs· for the R390A receiver~ will be promulgated separately for 
each sa,telliti t6 be received. 
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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 R390A radio receiver in the PRIMARY HUT and one R39)A radio rE;!ceiver in 
the SECONDARY HUT. The purpose of these receivers is to receive Radio Time 
Signals transmitted by the Observatories. Since the transmissions of inter­
_est.are all in the HF spectrum, no VHF converters are ;required, and. none 
ar({ provided with this system.· • • 

4. RECORDING SYSTEM: Each hut is equipped with a GR-2800 seven 
channel tape recorder. Each installation will be-equipped with two· 
recorders, with one acting as a "back-up"·for the other on.any given 
orb:Lt. Normally, only one recorder is to be employed for each orbit. 
The h~t containing the active recorder is herein designated the LOCAL 
hut; tb,e hut with the inactive, or "back-up" recorder is designated. the 
REMOTE hut. These designations are, of course, arbitrary, and the two 
reco:r;ders 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 minute before tape.r:un-out occurs 

. in the LOCAL hut. 

a. DATA-TAPE GR-2800 RECORDER: • ·The GR-2800 .recorder is a 
precision recorder capable of recording seyen tracks and reproducing 
seven tracks simultaneously. Three of the seven tracks record infor~ 
mation in analogue form, and four-of the t:r:acks.record information in 
FM: form. There are three analogue and four. FM reproduce amplifiers 
which, allow the reprod~ction of all tracks simultaneously. All of the 
FM record and reproduce amplifiers are i_dent-ical and can be interchanged 
with any other record or reproduce amplifier. In addition, one each 
spare record and reproduce H~ 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. Th~ 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 amplif'ier. 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.• All other analogue record and reproduce amplifiers may be 
interchanged. One each spare analogue record and reproduce amplifier 
has also been provided with the equipment . 
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(1) The channel assignment of the GR~28oo recorder is as 
follows: 

TRACK. NUMBER TYPE REC ORDING INFORMATION TO BE RECORDED 
1 FM CHANNEL B LOCAL 
2 Analog. 50 KC 
3 FM CHANNEL. C LOCAL 
4 Analog Mike or attenuated 'K:G 
5 FM CHANNEL B REMOTE 
6 Analog Time Code and 50 KC 
7 FM 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 6o IPS. All orbits Will be 
operated at a tape speed of 30 IPS. The 30 IPS speed is 0btained by 
operating the machine with the belt ·combination that was installed when 
the machi~e was re·cei ved at the site and with the TAPE SPEEDCit.-\-'t1e LOW 
mode. ~ 

(3) Record level adjustments: The record level adjustments 
are an integral part of the entire system level adjustments. The p~o­
cedure for properly setting the levels of the recorder are covered in 
detail in· APPENDIX B, "Receiving and R·ecording System Level Adjustments". 
It is mandatory that the detailed procedure described in this appenctiX 
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 susceptiblJ t0 
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 instalied 
in the PRIMARY HUT, and develops a binary time of q.ay code in the·forrri 
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 CHANNELS to 
provide time correlation. In the event the ASTRODATA TIME CODE.GENERA­
TOR fails, voice annotations of time will be substituted for the tim~ 
code in channel 4. (See APPENDIX D). Instructions are contained in 
APPENDIX L outlining in further detail the manner in which the TIME 
CODE GENERATOR is to be used .. Since the information gathered 
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. by this system is valuable only insofar as it is directly related to time, 
it behooves both operator and maintenance personn~l 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. LOCALAUDIO PANELS: Each 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 e~ch output. 
Iri normal operations, the LOCAL GAIN con:trols of the CHANNELS A; B,.c, 
and D receivers should be operated in the full gain· (10) positidn ~ith 
the GAIN control of· the LOCAL AUDIO panel adjusted for a comfo'rtabie, . 
headphone level by the operator. The LOCAL AUDIO panel p.rovides. pattillei 
outputs for all receivers. This.allows an operator µsing split headphones 
to ·monitor receiver audio outputs' in an essentially single headphone t,1ode, 
.or gives him the option of monii~ring two different receiver outputs iri a 
split headphone mode. 

7. SIGNAL PANEL: The Signal Panel groups the microphone input for 
the DATATAPE recor~er, the Time Receiver output, one pulse per second. 
from the ASTRODATA,TIME CODE GENERATOR, and the DATATAPE recorder re.:. 
cord and reproduce channels. Th~se signals ar~ made available at the 
Signal Panel for moni'toring on the OSCILLOSCOPE. 

8. PATCH PANEL:, The· Patch Panel facilitates the routing ·of signals 
about the hut. On it appear severi ·recorder inputs; the outputs 0£ a11 
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 cc,de from tlie ASTRODATA 
TIME CODE GENERATOR . 

9. CONVERTER CONTRO,L PANEL:, .. The Converter Control Panel supplies. 
power to the converters, distributes the converter input and outputs, and 
allows for the rapid changeover oj: converters in the event of a tnaifunction. 
It also contains the 70 db directional couplers used in th1e SYSTEM SEN­
SITIVITY CHECK (APPENDIX K). 

10. ENTRY TERMINATION PANEL: The Entry Terminatio~ Panel serves to 
terminate the cables which pass signals between the two huts. 
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11. LINE DRIVER DETECTOR: The Line Detector unit amplifies the 
-.455 KC I. F. signals from the receivers prior to passing them to the· 
REMOTE hut. The incoming 455 KC signals are detected and fed to the I . • . . 
Patch Panel. The unit· also conta'ins a broad band amplifier to offset 
line • losses in the 50 KC Time Reference Signals. • 

12. The TEKTRONIX RM-561 OSCILLOSCOPE is. provided with a four­
channel vertic_al amplifier unit, and is to be used primarily .as. a 
tuning aid for the CH.f\.NNEL Band C receivers. It is also used to 
monitor the reproduce channels of the recorder t"o insure that the 
data is being recorded properly. 

13. An AZJ:MUTH DEVIATION UNIT 0referred 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.- :i;t does this by slewing Y 

the beam of the antenna back ahd forth by a·sni.all•amount and comparing 
the phase/amplitude 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 
Lobing Switch;. The RF Lobing Switch connect13 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.and installation ;instruction? for the ADU are contained 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) . 

14. RECEIVER MODIFICATlONS: . All R-390A receivers have been 
modified to provide a maximum of 27 KC bandwidth. Channel _Bravo 
and-Charlie data will always, be intercepted ~ith 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 minimize_s ·the necessity for continual 
tuning adjustments due to· doppler shift as· set forth;,in CHAPrER V. 
Tuning adjustments at 4-5 minute intervals even when doppler· shift. 
is maximwn (SATELLITE PASSES OVERHEAD) should be sufficient to obtain 
the desired intercept. When an intercept is made.with.the receiver 
in other than the 27 KC position, the procedures outlined in CHAPTER· 
V apply. 

C. TECHNICAL MANUALS: Technical Manuals have been provided for ali 
major i terns of equipment installed in. the hut. Opera'.fors 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 o:p2 ration. 
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D. SATELLITE DESI9NATION: Satellites associated with System POPPY are 
assigned a four digit-phonetic letter mission number. The first two 
digits''. will always be , 71 and identify the satellite with System POPPY.· 

• The last two digits signify the ·launch number and are numbered one-up 
commencing with nl:lmber • O_l. • Each satellite within a launch is assigned 
a phonet"ic· letter, comniencing with ALFA, as well as the four digit 
mission number. For example, a launch containing two.satellites. will 
be designated mission 7101A and 7101B. For referencing purposes·· iil · 
messages and correspondence, these mission numbers will be abbreviatea 
by "Omitting the first three digits, e.g., lA and lB. HoweveI_', • for , 
magnetic tape voice annotations, int~rcept log entries and tape label,. 
ing, the 'complete missi_on number of each satellite. concerned. wili be 
used. 

E. SECURITY: "Project EARPOP" is a security clearance which allows 
personnel access to ,substantive information concerning various opera• 
tional systems. "System POPPY." ·is a covername for one of the opera• 

• tional systems contained with "Project EARPOP". Both "Project .EARP6Pir 
_and "System POPPY" are· classified a minfmum of CONFIDENTIAL • HA.Nl>LE 
VIA THE BYEMAN CONTROL. SYSTEM. Al)- substantive information concerning 
System POPPY will be handled v'iathe'.BYEMAN Control Syste_m. Exceptions 
to this ·will be the e;I..ectrical forwarding o;f' • (a) .the Alert Message~ 
and (b) the Alert Report -Message. These two messages will be trans• 
mitted elect;ically outside of the .BYEMAN Control System and.fiagged 
"This is al I.Alert Message" and "This is al ~1ert 
Report Message" respectively. Upon receipt, these messages will. be 
handled and stored.in accordance with security procedures established 
for the handling and stor~ge of BYEMAN material. Additional instrucw 
tions for the handling of non-substantive information related to. 
System POPPYba.ve been provided separately from this SOP. 
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II - PRE-INTERCEPT EQUIPMENT ADJUSTMENTS 

A. The adjustments ·specified in this chapter must be perf:orm~d by qua.1°· 
ified maintenance personnel who are thoroughly familiar with the insttu~ 
mentation of the System POPPY.huts. The successful execution of .the 
missions is directly dependent upon the skill and care with which .th~ 
technician performs the required adjustments. 

B. 'INSTRUCTION MANUALS: Instruction Manuals which contain detailed 
information have b~en provided·for the major itemE of equipment iri~ 
stalled in each hut.·· Maintenance personnel should study· the manuals in 
order to become famil:1.ar with the equipment to be maintained, 

C. RECEIVING SYSTEM.SENSITIVITY CHECK: 

1. When required:· Receiving System Sensitivity Checks are r~quired 
on the following occasions: 

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

b .. Wheµever repairs have been.made which could ci:f:fect the s~ri .. 
sitivity of the receiving system (change of r-f; i-f or oscillat6t t~bi~ 
or other components). 

c. Inunediately prior to the commencement of a series of ALER1'S. 

d. Whenever the system fails the RAPID SENSITIVITY CHECK. 

e. Once each week if the sta.tion is operating at the rate 0£ orte 
or more orbits per "week. 

f. At intervals as required to insure. th~ system is capable 6£ 
operation within two hours after.the receipt. of an ALERT inessage,·when 
there is a period of more than one week between orbits. 

2. Sensitivity Check Procedure: Detailed instructions for'hh~ pet~ 
formance of the Receiving System Sensitivity Ch~cks are cont~ined ih 
APPENDIX K, "Receiving System Sensitivity.Check". 

D. RAPID SENSITIVITY CHECK: A Rapid Sensitivity Check of alL:receiving 
systems is to be mad.e once every twenty-four ho.urs if the station is • 
operating at the rate ·of one or more Orbits. per day.· This- check may 
be made. at any :time during the twenty·-four hour .period that· is most con­
venient for the .. station. It is suggested that the RAPID SENSITIVITY 
CHECK, the daily synchronization of the TIME CODE.GENERATOR, the setting 
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of the wail 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 se·rve 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 t~e reduction 
of the data. Therefore, it is essential that the TIME CODE GENERATOR 
be accurately synchronized with an Obserbatory Time Broadtast. The 
procedure for synchronizing the TIME CODE GENERATOR with an Observatory 
Time Broadcast is described in APPENDIX L, "Timing System Adjustments". 

1. Periodic synchronization: The TIME CO.DE GENERATOR is to be 
synchronized with an Observatory Time B~oadcast at least once every 
twenty-four ho~rs if the station is.operating at the rate of one or more 
orbits per day, and as often as is considered necessary to insure the 
capability to operate th_e 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 la1ow the_ time of day, Observatory Time Broadcast 
station, and frequeri·cy on wh.ich 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 CODJ~ GENERATOR 
should be accomplished at approx_imately the same time each day; -t,isirig the 
sar,ie Observatory Time ·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 wil1 provide the information necessary to the operator for entry 
in Block ·9 of his log .• Details on the TIME CODE GENERATOR log ar·e 
contained in- APPENDIX L," "Timing System Adju·stments'!, 

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

G. SYSTEM LEV_EL ADJUSTMENTS: System level adjustments are requ; :ced at 
the time .of iri'itial ·set up of the equipment_, whenever a repair or adjust­
ment had been made which may ~ffect the system levels, or whenever a 
control has been manipulated which would upset the syste~ level adjust• 
ments. Detailed instructions for the adjustment of system leyels 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 
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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 ciuring this check. 

. . ,, ... 

.. ·, ·,· ' 

.. . . . 

• . · . .- .. . ·: 
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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, "Alert 
Message Format". Upon· receipt of the ALERT message, proceed as foilows: 

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 Hemisphe~e, 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 "Bi 1 in 
Figure III-1). 

III-1 
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(:U Add the number of minutes· obtained in paragraph A~l~a-(2) 
above to "Time of Equatorial Crossing" given in the Ephemeral Data Message .. 
for the satellite and orbit tasked. This will be the predicted time of 

·signal acquisition. 

(4) The time for commencement of search for the signais 
will be four (4) minutes prior to the predicted time-of signal acquisition 
(Point "C" in Figure III-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 of search and cor­
responding azimuth for each satellite mentioned in the ALERT mess-age. 
~en more than one satellite is to be tasked, the LOCAL hut will be 
assigned to the first of these satellit~s to enter the station circie 
of intercept probability. Enter the respective time and azimuth data 
derived above in BLOCK 4 of the Operatrii's log for that particular 
satellite and orbit. 

POLAR MAP ILLUSTRATION 
FOR MARGINAL CASE 
Figure III-2 
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b. MARGINAL CASE: 

(1) In certain special cases, an orbit track will riot cross 
the station circle of intercept probability but intercept may still be 
possible. To determine the predicted 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 minute~ obtained in paragraph A-1-b-(2) 
above to the "Time of Equatorial Crossing" given in the Ephem~ral DaLa 
Message for the satellite and orbit tasked. This will be the predicted 
time of signal acquisition. 

(Li) 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 m:lnutes 
from the predicted time of signal acquisition to obtain the time for 
commencement of search. 

(5) Determine the time for commencement of search a~d 
corresponding azimuth for each satellite mentioned :en 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 stati6n 
circle of intercept probability. Enter the respective time and azimuth 
data derived above in BLOCK 4 df the Operator's log for that particular 
satellite and orbii. 

2. DEVELOP A TIME VERSUS AZIMUTH CHART: Using the minute marks 
drawn on the orbit track, determine the bearing at each nark, and 
develop a time versus azimuth chart for the orbit. Figure III-3 is a 
sample Time Versus Azimuth Chart. Develop a Time Versus Azimuth Chart 
for each satellite and orbit mentioned in the ALERT message. 

1711 - 2Lf5o 1716 • - 231° 1722 - 138° 
1712 - 244° 1717 - 223° 1723 - 120° 
1713 - 242° 1718 - 215° 1724 - 110° 
1714 - 240° 1719 -· 197° 17 2'i - 103° Figure III-'-3 
1715 - 235° 1720 - 180° 1726 - 99° 

1721 - 157° 1727 - 95° 
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3. PREPARE FOR OPERATION: . Approximately ½ 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 accomplishe~ at this time: 

a. CHECK EQ1)IPMENT: A sight check of equipment, :paying 
particular attention to equipment control settings, will be made. 
Ensure that all controis are set in accordance with the settings 
provided in Figure III-4. 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 System Level Adjustments". 

b. CLEAN THE RECORDER HEAffi: 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 s·olvent has evaporated. before 
putting tape on the machines. 

c. CHECK THE TIME CODE GENERATOR: Observe the display of 
the TIME CODE GENE.BATOR and compare it with the Observatory Time 
Broadcast on the CHANNEL D Receiver to determine if it is correct. 
If it is obviously_ in.error, and circllrhstances are such that it 
cann0t be resynchronized with an accurate time standard, voice 
annotations of time will be made in accordance with APPENDIX D, 
11Vo;ice Annotating the Tape 11 , 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 GENERATOR accurately, as it is in 
all respects preferable to use time code rather than voice annotations, 

d. POSITION THE ANTENNA ARRAY: Position each rotatable antenna 
array in a .. ccordance 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 THIBTY (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 stati0n on the frequency. 
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The pre-intercept service as specified in APPENDIX D, "Voi.ce Annotating 
the Tape", is to be made on the LOCAL ·recorder during this thi.rty second 
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 Fl'-1 channels are patched to the 
FM reproduce amplifiers. One Oscilloscope trace should be connected 
to ~he Analog reproduce amplifier, and the other to the EM reproduce 
amplifier. (It should be noted that the reproduce equalization is 
affected by plugging headphones into.the RECORDER PLAYBACK outputs, 
and as a result, the display of a pulse on the Oscilloscope under these 
conditions·w111 be distorted.) At the ~nd of the thirty second test 
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 coin.mence search at the time established for 
:commencement of search. 
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C 
SYSTEMS CONTHOL ADJUSTMENT CHART 

Meter, Switch, Semdti- Gain CHANI\1EL A CHANNEL B CHANNEL C 
qr Control tivity Check Control Tracking Recording Recording 

(All Sys- Adjust-
terns) ments .. 

'' 

RECEIVERS: 
Line· Meter Switch T .B .A. T.Fi.A. -10 -.10 -:10 
Line Level Meter T.B.A.-l~ T.3.A. 1~ -10·* -10* -10* 
Line Gain 'T.B.A.-;; T .B.A. 1~ Pre-Set"~ Pre-Set* Pre-Set,* 
Ant·Trim T.B .. A.-i~ T.B.A.-l} Pre-Set-i:• Pre-Set-1} Pre-Set~ 
AGC • Fas.t Fast Fast Fast Fast 
Limiter Off Off Off Off Off 

_ Carrier I .eve 1 
lvfeter Variable Variable Variable Variable_ Variable 
B::mdwidth 27 kc 27kc 2-16 kc 27 kc 27 kc 
BFO Pitch N.U. N.U. - Variable N .U. .N.U. 
Audio Resoonse Wide Wide Wide - Wide Wide 

· Break-in Off Off' Off Off Off. 
Function MGC MGC AGC HGC MGC 
BFO Off Off· On Off Off 
Dial Lock N.U. N.U. N.U. N.U. N.U. 
Zero Ad.i. T.B.A.* N.U. N.U. N.U.· N.U~ 
Local Gain 10 10 10 10 10 
RF Gain T.B.A.* T.B.A.* Pre-Set-i:· Pre-Set-i~ Pre-Set•:, 
MC ChanJ?e A. F'. A.F. A.F. A.F, A.F. 
KC Change A.F. A.F. A,f. A.F. A .F:. 
LOCAL AUDIO PANEL: 
Gain C.L. C.L. c;.L. C ,L. C~L. • 
LINE DRIVER DETECTOR.: 
Gain· Controls N.U. ,T.B.A. ·pre-Seti1- Pre-Set-l~ -Pre-Set,, 

ll"'l'Tfl,E • I :1 II H•. I ;1<:1\1. l<,t-( !I. Tl Jrf:--0 

Output Amplitude N.u. T.B.A. Pre-s~t-::- Pre-Set-i~ Pr~-Set* 

-l~NOTE: TO BE ADJUSTED IN ACCORDANCE WITH /,PPENDIX B /'RECEIVING AND 
RECORDD~G SYSTEM LEVEL ADJlJSTNENTS, fil HATERIEL PERSOL'JEL CNLY. 

Figure III-4 
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SYSTEMS CONTROL ADJUSTMENT CHART (Cont'd) 

Mete~,; Switch 
or Control 

GR-2800 RECORDER 
Amplifier Power·supply 
Function Switch 

Line Light 
Power Light 
Burning Light 
Control Panel 
Power 
Low-High 
Ready Light 
Record 
Tape Transport 
Follower Arms 

. 50 KC Output Level 
Transport PWR 
';[1ape Speed CW 
Electronics Drawer 
Record INT'L'K 
Bias SW 

• Gain Controls 

Gain 
Control . 
Adjust­
ments 

Ext 

Off 
On 
Off 

On 
Low 
On** 
On 

Run 
Pre-set 
On 
60-30 

T.B.A. 
T.B.A. 
T.B.A. 

. CHANNEJ.., A 
Traqkiri'.g 

Ext 

Off 
On 
Off 

On 
Low 
Qn-lHE­

On 

Run 
Pre-set 
On 
60-30 

Norm. 
On 
Pre-set 

CRA.NNEL B 
Recording 

Ext 

Off 
On 
Off 

On 
Low 
On** 
On 

Run . 
Pre.:.set. 
On 
60-30 

Norm. 
On 
Pre-set 

CHA!IJNEL C 
Record.ing 

Ext -lHE-* 

Off 
On 
Off 

On 

On** 
On 

Run 
· Fre-"set 

Ori 

.. On ..... •. 
Pre"-set 

'lf-*NOI'E: 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 dividet' 
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
sion frequency position. 

Legend - Figure III-4 

T.B.A. 
N.U. 

To be adjusted 
Not used 

C.L. Convenient level 
N/ C No change 

A.F. Assigned frequency C.R. Channel to be recorded 
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IV - DURING SEARCH ACQUISITION 

A. GENERAL: As ~as mentioned in the introduction, every effort has 
been made to assemble a highly stable receiving system.· However, the 
operators must keep in mind several facts which bear on receiving the 
signal properly: 

1. Crystals in a circuit do not assure absolute frequency ac~uracy. 
The crystal accuracy will vary considerably because of temperature changes, 
associated circuit capacitance chang_es, tub£. variations, and grinding 
tolerances. 

2. The accuracy of receiver dial se_ttings is no better than the ad­
justment of the circuitry behind them. Mechanical linkage misadjustments 
or slippage, oscillator drift, calibrat6r shift, etc., can all cause ~r­
roneous re_adings. 

3. R,e.ception can be assured only_ when the en.tire syster.,, Le. 1 ·trans" 
mitter, receiver, and the space in between, is attuned. The following pos­
sible sources of failure in reception should be kept in mind: 

a. The satellite tran~mitter may have drifted or changed frequency. 

b. The converter frequency may have drifted or chaqged·. 

c. The receiver setting may ncit re~lly indicate the frequenty t6 
which the receiver· is tuned, even though the calibrator seems t6 confittn 
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 oh 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 manner. 

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 dial settings or stated figures that are 
involved, 
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B. DESCRIPI'ION 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 e·ssential to ensure adequate recording time; 1 ½ 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: 

·l. 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 III. With the BFO "ON" and the BFO PI'ICH set 
at "O" 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. In 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 
AZIMlliH DEVIATION UNIT or peak reading on CARRIER LEVEL METER if ADU 
is inoperable. Temporarily steady the antenna and adjust the KILOCYCLE 
CHANGE until the CARRIER LEVEL meter is peaked. Adjust the BFO PI'ICH 
control for a zero beat. Do not change the BFO PI'ICH control after 
this zero beat setting is obtained. Note and log the receiver dial 
reading tci 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-si.gnal, the operator on the 
DATA CHANNEL receiver should be following the same tuning procedure with the 
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receiver BFO's turned'OFF. There may be occasions when a DATA CHANNEL 
sigpal is acquired before the CHANNEL A signal. Under certain circurnst ... 
ances, the DATA CHANNEL signal may r;iot be heard until well after the 
CHANNEL A signal is heard. When this happens, the DATA CHANNEL operator 
should continue to search unt:f,.l a DATA CHANNEL signal is acquired, The 
headphones should be used in the "split" mode to monitor both CIIANNEL 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 maxirriUITl. 
amplitude displ~yed on the OSCILLOSCOPE, :maximum reading on the CARRIER 
LEVEL meter, maximum audible signal, or a combination of the foreg0ing. 
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. (The 1 KC 
counter has a vernier on the right side which is marked in 200 cycle in~ 
crements.) 

E. STARTING THE TAPE REC ORDERS: 

' 1. As soon as either DATA CHANNEL signal is acquired, start,the 
LOCAL tape recorder, making certain that the recorder has beeri plated 
in the RECORD mode. Note that to place the GR-28oO 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 Playb_ack outputs with the oscillo­
scope as was done in the case of the thirty second test recording 
(SECTION III). 

. i 
I 
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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 movemenl 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 ('! 10 degree~ ) 
while keeping a sharp eye on the ADU and/or CARRIER LEVEL meter. The meter 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 AZIMUTH chart 
may be necessary to overcome local interference and to optimize signal 

. strength. The operator should make every ~ffort 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 di~ficult to follow during Doppler shift. Therefore, the 
CHANNEL A signal is to be used to provide a reference for the proper 
tunin~ of the DATA CHANNEL receivers. 

D. TUNING PROCEDURE 

1. CHANNEL "A" OPERATOR 

a. Upon acquisition of the CHANNEL A signal, the antenna was 
rotated until a "O"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 
CHANGE 1 

SECRET EARPOP 
Approved for Release: 2021/04/20 C05025331 



C05025331 

C 

Approved for Release: 2021/04/20 C05025331 

SECRET EARPOP BYE-3997-62 

16 KC, and the receiver dial se~tj.ng was noted. 

b. As the orbit progresses, watch the CARRIER. IBVEL 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 fo;r the rough positioning of 
the array, and the ADU meter and/or CARRIER IBVEL 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 the CARRIER LEVEL 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 receiver .should always be made in 

·increments of less than 0.5 KCS. The· fyequency 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 KILOCYCIB CHA.NGK control until a zero beat is ob-. 
tained. Do not adjust the BFO PITCH coB.t.rol. Note and log the· 
frequency dial reading to the.nearest 100 cycles (the lKC counter 
has a vernier on the right sid~.which is marked in 200 cycle 
increments). .Subtract the dial setting obtained in this· zero beat 
operation from the dial setting obtained in the previous zero beat 
operation. Advise the "DATA CHANNEJ.," • OperatoE of the difference.· 

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

f. Note that the LOCAL AUDIO panel has jacks that make the 
audio from the CHANNEL B and C recei veq 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 during 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 t):le antenna system 
could cause a condition in which the CHANNEL A ~ignal 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 ?,llowed 
to occur. 

2. DATA CHANNEL OPERATOR: 

a. Upon acquisition of.the DATA CHANNEL signals, the operator 
tuned his receivers for maximum amplitude displayed on _the oscillosc.ope 
and maximwn aµdible signal, and noted and logged the receiver dial 
settings. 
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b. Continue to tune the DATA CHANNEL receivers in direct response 
to tuning information received from the CHANNEL A operator ir. order to 
maintain signal amplitude at a maximum. Tuning information passed to 
the DATA CHANNEL operato1· will be in the form of the difference in dial 
~eading from the pievious check to the current check and should be pro~ 
vided approximately every two (2) minutes. The DATA CHANNEL operator 
will multi ply this difference in dial'' reading by a factor of 1. i 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 SHIFI' 
NOMOGRAPH, Figure V-1, may be used to assist in obtaining the new dial 
setting at the two minute check point. 

CHANNEL A 
Difference 
(Cycles) 

100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 

DATA CHANNEL 
_Change 
Required 
(Cycles) 

110 
220 
330 
440 
550 
660 
770 
880 
990 

llOO 

DOPPLER SHIFT NOMOGRAPH 
Figure V-1 

If it is found that a receiver has not been ~hanged in frequericy 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. Repeat paragraphs D-2-b, and D-2-c until the signals fade 
out. 

3. SPECIAL CASE IN WHICH A SATELLITE PASSES OVERHEAD: In some cases 
a satellite may pass directly, or nearly so, over the intercept ~ite. 
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If this condition· occurs, a very rapid fade, a los_s 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) 

E. TAPE RUNOUT: 

VERTICAL COVERAGE FOR TRACKING 
Figure V-2 

1 .. In the event that the intercept op~ration should require more 
recording time than can be provid~db~ 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 interc_ept 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 
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n0rmal 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. 
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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. B~ 
certain that the satellite is beyond the circle of intercept probability 
and that the fade is not a temporary one occasioned by a change in the 
attitude of the satellite '>Jith respect to the earth or. due to small nulls 
in the intercept antenna pattern. 

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. 

I C. CHECKING THE TAPE: Rewind ·approximately one minute of playing time 
of the tape on the DATATAPE recof.der. Put the recoi::-der in the REPRODUCE 
mode and monitor the reproduce outputs of the seven t~acks of recorded 
information. The reproduce outputs of the recorder are to be monitored 
in the same manner as was done when monitoring the pre-pass thirty second 
test recording. In the event that the DATA CHANNEL ope·L·ator 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 TI-IB RECORDER: Aft;er the tape is complete with 
the final voice service and has been checked, remove the tape from the 
machine, This is done by putt:ing the machine in the REPRODUCE mode and 
running th~ tape onto the take-up reel. Do not operate th~ recorder in 
the FAST FORWARD mode for this purpose. DO NOT REWIND THE TAPE. When 
all tape is wou,nd 011 the take-up reel, remove the tape from the machine. 
Complete the tape identification labels as described in APPENDIX H, 
11 Labeling the Tape". 

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

F. SECURING THE Hurs: 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-39OA receiver FUNCTION 
SELECTOR switch will be placed in the AGC .or MGC position, not on 
standby. The TIME CODE GENERATOR should be kept on all times in order 
to maintain the stability of the instruments. w'hen not in use, the 
ASTRODATA TD1E CODE GENERATOR should be placed in standby. 
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G_. FINAL CHECK OF THE OPERATOR: Upon completion of the operation, 
the site Evaluation Officer and/or the Officer i~ Charge should 
·review the tapes and logs to ensure accuracy and completeness. The 
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 
Mes sage Format 11 • 

TO: DIRNA VSECGRU 

INFO: DIBNSA I 
~-----' 

I. FORWARD MATERIAL: Forward ·1ogs and tape recordtngs (unrewound), 
via the BYEMAN CONTROL SYSTEM, with the first available courier to: 

Director, National Security Agency 
Fort George G. Meade, Maryland 

SHIPPING.MEANS 

ARFCffi 

J. MAGNETIC TAPE SUPPLY: NSA supplies all stations with magnetic 
_tape used in POPPY 0perations. Each station is responsiblD 
maintaining an onboard supply for 90 days. Advise DIRNSA 
and DIRNAVSECGRU (G54), when this low level limit is reache . 

K. CCMMENTS 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~ 
~ent in~truction manuals and.tha in~tallation manual is mandat9ry, All 
malfunctions should be repaired immediately so tha·t equipment will be 
ready for the next ALERT. 

B. Each malfunction 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 
UoS.·Naval Research Laboratory 
Washington 25, D. C. 

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

C. Any difficulties encountered with the equipment which cannot be handled 
by stat ion forces should be reported in detail inm1ediate~y to DIRNAVSECGRU 

.by message. 

· D. Equipment being returned to NRL from POPPY field stations will 
be marked "RETURN OF NRL EQUIPMENT" and shipped to: 

Naval Research Laboratory 
Code 5435 
Washington, D. C. 
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PRECEDENCE 

DATE/TIME GROUP 

APPENDIX A 

AlERT MESSAGE FORMAT 
(SEE NOTE 3) -

FM DIRNA VSECGRU/ ( DIRNSA SEE NOTE 4) 

TO 

INFO 

CLA.SSIFICATION/NOFORN/HANDLE VIA COMINT CHANNELS OJIJLY 

THIS :US A ALERT MESSAGE ( NOTE 1) __ L__ ___ __J 

1. READ SIX/SEVEN COLUMNS 

ONE 
(PHONETIC 
LETI'ER OF 
SATELLITE 
TASKED) 
NOTE 2 

TWO THREE FOUR FIVE 
( SATELLITE ORBIT TO BE INTERCEPI'ED) 

SIX 
(CHANNELS 
ACTIVE 
NOTE 3) 

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

BYE-3997-62 

SEVEN 
(CHAIDJELS 
ACTIVE 
NOTE 3) 

NOTE 1: The abbreviated mission number ( ZERO THREE or ZERO FOUR) 
wi_ll appear to indicate which satellite (s) is/are to be tasked. 
ALERT 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. "TA.SK 01Al234". 

NOTE 2: The phonetic letter for the appropriate satellite will 
appear td indLcate which satellite is being tasked. For simultaneous 
operation with two satellites the phonetic 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) colwnn seven will not appear. 
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NOTE 4: Tasking will normally be promulgated by DIRNA.VSECGRUj however, 
under certain.special circumstances tasking will be promulgated by 
DIRNSA 

when occur1·ing during periods other than 
~-----~----~~-=-----" 

those where the POP?Y satellites have been taRked by DIRNAVSECGRU on 

,., .. 
..... ' t'• ., ~ ... 

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. 

EXAMPLE: 

CLASSIFICATION/NOFORN / HANDLE VIA COMINT CHANNELS ONLY 

THIS IS A ZERO ONE 

1. READ SEVEN COLUMNS: 

ONE 
ALFA/BRAVO 
ALFA 

TWO 
ONE 
ONE 

THREE 
ZERO 
ZERO 

ALERT MESSAGE 

FOUR 
ZERO 
ZERO 

A-2 

FI-VE 
TWO· 
THREE 

SECRET EARPOP 

SIX SEVEN 
BBB/CCC BBB/CCC 
BBB/CCC BLANK 
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APPENDIX B 

RECEIVING AND RECORDING SYSTEM LEVEL ADJUSTMENTS 

A. RECORDER CHANNEL ASSIGNMENT 

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

Track Number Type Recording Information to be Recorded 

l FM Channel B Local 
2 Analog 50 KC 
3 FM Channel C Local 
4 Analog Mike or Attentuated TCG* 
5 FM Channel B Remote 
6 Analog Time Code and 50 KC 
7 FM . Channel C Remote 

B. SIGNAL PATCHING ARRANGEMENT 

l. Patch Panel 

Recorder Inputs 

Channel l 
Channel 2 
Channel 3 
Channel 4 
Channel 5 
Channel 6 
Channel 7 
Channel 6A-"T" 

2. Patch Panel 

Recorder Inputs 

Channel 1 
Channel 2 
Channel 3 
Channel 4 
Channel 5 
Channel 6 
Channel 7 
Channel 6A-"T" 

- LCCAL HUT: 

- REMOTE HUT 

Patch From 

Rec B Local 
CHAN 6A-"T" 
Rec C Local 
Mike or Attentuated TCG* 
Rec B Remote 
Time Code 
Rec C Remote 
50 KC 

Patch From 

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 4. 
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3. Signal Panel - LOCAL HUT 

Oscilloscope Trace 

1 
2 

3 
4 

• BYE-3997-62 

Patch From 

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

*The lower oscilloscope traces are used 1n the LOCAL HUT to monitor the 
RECORDER PLAYBACK outputs during the mission. In monitoring the GR-28OO, 
the oscilloscope traces are patched successively to the various RECORDER 
PLAYBACK outputs at the Signal Panel. 

4. Signal Panel - REMOTE HUT 

Oscilloscope Trace 

1 
2 
3 
4 

C. PRELIMINARY CONTROL SETI'INGS 

Patch From 

Recorder Input Channel 5 
Recorder Input Channel 7 
Not used 
Not used 

l.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 GENERATOR to the clockwise stop. 

4. GR-28OO RECORDER: Set up the GR~28OO recorders as follows: 

a. Amplifier Power Supply 

Function Switch 

b. Control Panel 

Power 
Low-High 

B-2 
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c. Tape Transport 

Follower Arms 
Transport Power 
Tape Speed Switch 

d. Electronics Drawer 

Record Interlock 
Bias 

Run 
On 
10 ½ reel 60- 30 

Normal 
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 

Channel 1 
Channel 3 
Channel 5 
Channel 7 

2. Connect the Signal Panel as follows: 

Oscilloscope Trace 

1 
2 
3 
4 

Patch From 

Rec B Local 
Rec C Local 
Rec B Remote 
Rec C Remote 

Patch From 

Recorder Input Channel 1 
Recorder Input Channel 3 
Recorder Input Channel 5 
Recorder Input Channel 7 

3. Place the TRIG LEVEL 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. 

4. 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 ts 
observed on the second trace. This operation enables repatchj_ng of 

• the hut with out resetting levels. 

5. Disconnect the oscilloscope from the Recorder Inputs at the 
Signal Panel, and connect TRACE l 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 6A input. 

B-3 
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6. Note the amplitude of the 50 KC oscillator as displayed on the 
oscilloscope in the local hut. 

7. Adjust the 50 KC gain control located on top of °the cha.ssis 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 IBVEL ADJUSTMENTS: 

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

2. Load the recorder with tape. 

3. Connect the oscilloscope as follows: 

Trace Number 

1 
2 
3 
4 

Patch From 

Recorder Playback CHANNEL i 
Recorder Playpack CltANNEL 3 
Recorder Playback CliA.NNEL 5 
Recorder Playback CHANNEL 7 

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

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

5. Adjust the SENSITIVITY control (Rl) 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 

1 
2 

Patch From 

Recorder Playback CHANNEL 2 
Recorder Playback CHANNEL 6 

7. Adjust the Record Gain Control (Rl) on the Record Amplifier for 
CHANNEL 2 and the °/o MOD Control (RlO) on the Record Amplifier for CHANNEL 
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6 to give a three volt (three cen-ciineter) peak-to-peak signal on the 
oscilloscope. 

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

9. Increase the oscilloscope TRACE 2 deflection sensitivity to 
0.1 volt per centimeter and adjust the Record Gain Control (Rl) 
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 tp.e GR-2800 Recorder level adjustments, 
Stop the recorder. When the instructions in SECTION D and E of this 
APPENDIX have been carried out in both huts, the Receiving and 
Recording System Level Adjustments 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 ADJU3TED BY PERSONS OTHER THAN 
THOSE QUALIFIED TO DO SO. 
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APPENDIX C 

RAPID SENSITIVITY CHECK 

A. Upon completion of an orbit 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 artd C and 
to the receiver antenna input cable at jack lA 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 necessary t6 
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 frequehcy 
of·the system . 

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

6. Determine the "S" value of the system. The "S" value :for Channels 
A, Band C is the SIGNAL GENERATOR output in dbm added to -70 db to 
compensate for the loss of the directional coupler. The "S" value for the 
~HANNEL D system is the output level of the SIGNAL GENERAIOR in dbm. 
There is no directional coupler in the CHANNEL D system. If the "S" value. 
shows a system sensitivity of -105 dbm or better·, the system can be con'­
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, Band C Systems and for the CHANNEL_ D System. 
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9. Reconnect the CHANNEL D Receiver antenna input to jack lA on 
the Entry Termination· Panel. 
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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 iaportant that. no irt:torma­
tion other than that specified in thil:! Appendix b-~ 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 
reccirdi_llg;, _ make the following 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'" 
C:.~Pt unit) from task .(complete satellite mission number) during pass 
({n.dicate corresponding satellite orb:i.t) ... (for simultaneous operations 
from two satellites, list the sc1tellite mission number and c9rresponding 
orbit numb_er for. the second satellite). 

FOR ExAMPIB .: (voice annotation for two satellite operation) 

. The classification of this tape is SECRET - HANDLE VIf,. THE 
BYEMAN CONTROL SYSTEM Project EARPOP. Recorded at[ J' from task· 
7101B quring pass 1234 and task 7102A durin~ pa9s 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 te·rmination of intercept 
on CHANNEL Lf of the LOCAL Recorder: 

"End of interceot, The information on this tape is classified 
SECRET HANDLE VIA THE BYEMAN CONTROL SYSTEM Project EAR.POP." 

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 wifl 
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 4 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 announc~ment: 

"On the mark, the ZULU time will be . ..;.•--------
........... Marl<.'" 

Continue to make timing. a11nouncements_· until the -end of t_he interc~pt· 
operation,. 
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TTh1E 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 if the 
suggested stations do not provide adequate signals: 
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940. TECHNICAL RADIO BROADCAST SERVICES, 
RADIO STATIONS WWV AND WWVH 

A. RADIO STATION WWV 

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 me., 
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 

wwv 

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

The Bureau welcomes rPr,orts on reception, methods of use, 

or special applications of C~e service. particularly with refer­
ence to the higher frequencies w.hich have been recently adde<l. 
Correspondence shou Id be ad<lressed to National Bureau of 
Standards, Boulder Laboratories, Boul<ler, Colo. 

Lat. 38°59' 33"N., Long. 76"50°52"'W. 

------------,-----------------------~----~-----------·---------· 

Megacycles Bro¢cast 
Power 
(kw.) Modulation, o/s 

2.5·· • - - • • - -· • - - • • • • Continuously, night and day·• - • - - • - - - - - - - - - - 1.0 
8.0 
9.0 
9.0 
1.0 

i, 440, 600. 
1, 440, 600 
1, 440, 600. 
1, 440, 600. 
1, 440, 600. 
1, 440, 600 . 

5 • - • • • - - - - , • • - • - • - - - - - do • - - - - • - - - • - - - -· • • - • - - - - - • - - - - -
10 • - - - - - - - - - - - - - • • • • •• • do - - - - - - - - • • - • • - - • - • • - • • - • • • • - -
15 - - • - - - - - - - - - - - - • • - - - do - - - - - - • • - • - - - - - • • • - - - - - • • - - - -
20 • • - - • • • - - • • - - • - - - - - • do - - - - • • - - - , - - - - • • • • - - - - • • - • - - -
25 • - - - - - - - - - - - • • - - - - - - do._ • - - - - - • - - - - - .- - • - - • - - - • - - - - - - . 1 

WWVH 

Lat. 20°46'02"N., Long. 156"27'42"W. 

5 - '. - - - - - - - - - • - - • Continuously,night and day - - - - - - - • - • - - - - - - - 2.0 
2.0 
2.0 

i, 440, 1100. 
1; 440, 400, 
1, 440, 600. 

10 • - - - - • - - - • • - - - - • - - • do - ·- - - • - • -. - - - - - - - - - - - - - - - - - - ·_ -
15 - • • : - - - - - - - - - -, - - - - - do - - - - - - - - - - - - - - - - - - - - - - - - - - • -

Regular interruptions explained under sec. B. 

941. Standard Radio 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, hannonic 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 
before ,:,ach 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 Na val 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 Ii 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 first two figures 
give the hour and the last two figures give the number or 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 
is: "This is radio station WWV; when the tone returns it will be 
9:10 a.m. eastern stan<lard time; 9:10 a.m." 
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STRUCTURE OF TIME SIGNALS 
STATIONS WWV AND WWVH 

THE HOUR ILLUSTRATED IS 1600 'rO 1700 iN 24 'HOUR TIME. 

UNIVERSAL TIME 

, __ 1__ -~.. ..~.. __ !! __ 
ON wwv ONLY, FOLLOWED BY 
8 N'S-• .6·U"So_ 0 -,0R 6 W'S,--

.. .!.. .!L .. ~ .. 
ON WWVH ONLY, FOLLOWED BY 
a N'S-· ,6 u·s---,OR 6 ws---

1 6 3 

__ !! __ 

-~... ,_J__ __!!, __ 
ON WWVH ONLY, F"OL:LOWED BY 
s·N's-• ,i; u·s 00 -.0R·& w·s •--

.!!.. ..l.. ..!! .. 
ON.WWV ONLY, FOLLOWED BY 
8 'll'S--, 6 U'S••- OR 6 W'S·--

A VOICE•.A,NNOUNCEMENT OF EASTERN STAN0ARD TIME 

IS GIVEN EACH FIVE •MINUTES FROM STATION WWV 

943. Standard Time Interval■ 

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

944. Standanl Audio Freqaeades.aml Maaieal Pitch 

Two standard ~udio 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. 

Th~ two standard audio fr~quencies 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 averag'c fre­
quency received is, however, of the same order of accuracy as 

that transmitted. 

9'5~ Radio Propagation Dlatarbuiee W lll'lling Notiee 

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 Mc;,rse code twice each hour-19½ 
and 49½ 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 scale 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, N.4, 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 arc funnelled into the NBS Central Radio 
Propagation Laboratory in Washington, D.C. • Radio soundings 
of the upper atmosphere, short wave reception data, and simiiar 
information are also readily available. Traine!l 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 ~ill 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 1719½ and then at half-hourly intervals through 
2249½. The broadcast at 2319½ 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 kansmission 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, 0600, 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 
at 0500 G.M.T. means that at 0500 the conditions across the 
North Atlantic path were disturbed and that in the period 0600- • 

1800 the average of conditions is expected to imj>tove to quality 
5 (fair). . 

The NBS radio disturbance forecasts retet only to North 
• Atlantic paths, sucli as Washington to London or New York to 
Berlin. The forecasters assume that the most suitable radio 
frequencies for communications are available a/id in use along 
these paths. Because of this assumption, thelt notices must 
be interpreted on a relative scale in tenns of <lxpetience on 
each radio circuit in use. It is impossible to rate conditions 
on an absolute scale because the varied effects ot transmitter 
power, type of communications traffic. and procedure, antennas, 
and receivers prevent an evaluation t.hat wili be valid for all 
systems and all circuits. One purpose of broadcasting bot~ 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 (forec8Bt) Propagation condition Letter ( current) 

1--- -- --------------. 
2---------- ------- --
3---------------"-- -
4---- -- -- --- --------
5--- --7----------- --
6 - - - - - - -·- - - - - - - - - - - -
7-------------------
8 - - - - - - ' - - - - - - - - - - - ·-
9 - - - - - - - - - - - - - - - - - - -

impossible - - - - - - - - - - -· - - - - - - - - - -· - - - - - - - - - -· • - • 
Very poor- - - - - - - - -· - - - - - - - - - - - - - - - - - - - - - - - - - -
Poor.- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·- • - - - - -
Poor to fair- - - - - - - - - - - - - - - - - - - - - - - - - • - - - - - - • .• 
Fair - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - • - - • • • 
Fair to good - - - - - - - - - - - - - - : - - - - - - - - - - - - - - - - - -
Good - - - - - - - - - - - - - - - - - - - - - - - - - - - - , - - - , - - - - • 
Very good - - - - - - - - - - - - - - - - - - - - - -· - - - - - - - - - - - -
Excellent- - - - - - - - - - - - - - - - - - - - - - - - - - - - - • -.- - - -

w 
w 
w 
w 
tJ 
N 
N 
N 
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 usuo:lly 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 techniques 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 

F-3 

in any month, three months in advance. National Bureau of 
Standards publications useful for this purpose are the reports 
of the CRP_L-D series, "Basic Radio Propagation Pr_edictions," 
which are issued monthly 3 months in advance of the month of 
prediction, and Circular 465 of the National Bureau of Stand­
ards,_ ''.lns~~ctions for the ~se. of Basic Radio, Propagation 
Pred1ct10ns. These two pubhcat10ns may be obta11ied from the 
Super_intendent of Documents, U.S. Government Printing Office, 
~ashrngton 25, D.C., price in United States $1 per year (12 
issues( 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 (b) 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 
f~equencies at the location, leaving them all in operation con­
tmuously 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 an!louncements, standard time intervals, 
standard audio frequen·cies, 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 me., -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 di_sturbance warning notices. 

TIMES:_ FREQ.: MODULATION: 
0659-2259*· • 2,500 Kc., Al, A2, A3--··-- } 
0000-2400*· • 5,500, 10,000, 15,000 Kc.,Al, 1000 c/s. 

A2, A3. 
•Continuous, except for the period from 29 to 39 minutes 

past each hour. 

951. Standard Radio Frequency 

The standard frequencies as broadcast have an accuracy of 2 
parts in 100,000,000. (For uses of standard frequencies, see 
sec. 941.) The modulation tone commences on the eu,ct·minllte 
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, an<j 55 minutes past each hour. 

952. Time Announcements-Radio Propagation Forecaats 

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 r.~sumption 
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 54-55 mi~utes 
past each hour, when the call sign, time code, and radio propa­
gation forecast wi II be transmitted in the following order: 
1. Identification signals (modulation-1000 c/s). 

(a) Call sign (JJY) ( •--- •--- ••--) 
2 times. 

(b) Time code (expressed in 24 hour time, Japanese Stand­
ard Time) 1 time. 

( c) Propagation forecast codes: 
N (-•) Normal I 
W { • - - ) Warning 5 times. 
U ( ..... ) Uncertain 

2. Voice announcements. 
( a) Call sign (JJY) 2 times. 
(b) Time----in ~apanese and Enlish and the letters J.S.T. 

(Japanese Standard Time). 
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Chapter 3 
RADIO TIME s·IGNALS 

300. GENERAL 

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

ACCURACY OF SIGNALS: The majority of radio time signals 
are transmitted uut.omntically, being controllNI h~- the standard 
clock or an astronomical ohscrvatory. Ahsolute reliance may he 
had in these signals, and they shoulrl he correct to 0.05 second . .' 
Some stations transmit l,y a comhinntion or- hunrl and nutomatic:' 
signals, and care shoulrl be exerciserl to differentiate betwec>n',' 
the two at the time of actual comparison of the chronometer.· 

Other radio stations, however, have no aut.omntic transmission 
system installed, and the signals are given by hanrl. In this 
instance the operator is guided by the standard clock at ·the 
station. The clock is checked by either astronomical obser­
vations or hy reliable time signals. The hand transmission 
should he comcict t.o 0.25 second. 

STATIONS TO AVOID INTERFERENCE: During the trans­
mission of time signals, stations arc prohibited from making any 
transmissions \\:hich might interfere· with the :eception or these 
signals by other stations. 

301. RADIO TIME SIGNAL SYSTEMS 

:\t the pr8sent time t.here is a lt1ck of uniformity in the i,ys­
tem s employer! for the broadcast. of radio time signals. The 
systems most frequently used and more likely t.o be heard in 
most parts of the world are as follows: 

A. The United States system·. 
B. The International (ONOGO) system. 
C. The New lnternetional (modified ONOGO) system. 
D. The rhythmic (coincidence) system. 
E. U.S.S.R. orrlinary time signals. 
F. The Japanese ordinary system. 
G. The Japanese "NOB" system. 
H. The English system ordinary time signals. 

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

301A. '.fhe United States System 

The r.rnnsmission of signal;; h<'gins at. 55 minutes O seconds 
or some hour, and continues for !i minute,-;. Signals are trnns-

mitterl 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 rliagram below. 

The dashes ·in the diagram below indicate seconds on which 
signals are transmitted. The seconds marked "60" are the zero 
seconrls of the following minutes. All seconds_ from O to 50, 
inclu,;,ive. are transmitted except the 29th second, as explained 

'j1hovc,. The dash on the heginning of the hour (shown as 59 
_ t\inutes 60 seconrls bolo\\) Is much longer than tho others (i.P. .. 
k:i ,ieconds. 
\ In ill! C(ISes the. bevinnings oi the dashes indicate the be­
iJinnings of the seconds, and the end., of the dashes are v:ithort/. 
'si gnifi canoe. 

It will be not.eel I.hat th,-. number of <lashes sounded in the 
group at the ·end of any minute indicates the number uf 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 s_ignal will be trans­
mitted one hour later on the same frequency. 

HIGH PRECISION: For ordinary navigational purposes no 
special precautions need he observed in receiving the signals 
other th1rn to avoid those ,;;ignnls which are marked in the 
station st:hedule as uns11tisfactory ror navigational purposes. 

However, in work which requires a knowledge of time to the 
hundredth of a se.cond certain prnc:autions must he ohsorved. in 
receiving t.he signals. 

When tuning in the radio time signals, especially when aut<:>-· 
matic recorders are used, great care must he exorcised to in­
sure reception at the begin~ing of the signal on eac.h second. 
Apparently the 121.95 kilocycle Annapolis signals huilcl up in 
strength each time the circuit is keyerl, the process ruquiring 
several hundredths of a second. H the signals are faintly re-· 
ceive<l, thn recorder ma~• operate with considerable delay. The 
obvio.us remedy is to increase the amplification, so as to 0 insuro 
operation at the beginning of each signal. 

In t.he casn of the high-frequency or short-wave signals. n 
different difficulty exists. -Although the signals on each- second 
begin full !'trength, there is evidently a slight shirt or rrr••1uency 
taking pince ea<:h time the circuit is ,eyed. A sharply tunPd 
received may app1.:1r to receive the signals perfoctly, whun, as 
a mntter of fact, it is out. of tun,.. ,v'ith t,hP beginning of 1111 th,, 
,-ignals, and con~C'IJuently_opurat.ing wjth a delay of sevt'rnl 
hundredths of a second. 

The United States System 

I 

i Minute 

t---· 
I 
i 
I 

55 

56 

57 

58 
59 

Second 

1-----·-··--·-·-· --------------

50 51 52 53 54 55 56 57 58 59 60 

I 

I 
------ ···--· -----·------- ----- .J 
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BYE-3997-62 

This system was adopted at the Conference Internationale de 
l'Heure, 1912. It is better known as the ONOGO system because 
of the sequence of the Morse letters used in the time code. The 
transmission of the actual· time signals lasts for three minutes. 

As transmitted by the majority of stations, the signals proper 
are preceded by the preparatory signals as shown under the re­
specti v.e stations. 

The partjcular sign\al of this series, that is accepted as the 
time sign1il, varies . .In some cases the end of the final dash in 
the letter O (---), representing an even minute, is used; 
while another country specifically mentions the dot of the 
letters N ( - • ) ancl G ( ... - • ). As the exactitude of the 
signals 0, N, G, can be depended upon, either method can be 
safely employed. . 

The signal proper lasts three minutes and is sent as follows: 
In. the transmission of the signals ONOGO, each dash (-)-=1 

second. and each dot ( •) =0:25 second. 

The international system is used in Turkey, India, Ceylon, 
\\'est· Australia, and South Australia_ 

Signal Times Diagram 

m. s. m. s. 
Series of X's sent every 5 seconds - - - ----.. - 57 00 to 57 ·,rn ·- . . - ··- etc, 
Letter O - ' - - • • • • • • - - - - • - - - - - - • • • • • . ~7 55 to 58 00 55 56 57 

Letter N .. ------------------------- 58 08 to 58 10 08 09 .10 

Letter N .. ·······---------------·-- 58 18 to 58 20 is 10 .20 

·----~58 59 _______ 60 

Letter N ------------------------· 58 28 to 58 30 28 2!l .ao 
Letter N ----------··---------·--- 58 38 to 58 40 38 3!l 40 

Letter N --·····-------------····· 58 48 to 58 50 48 49 )o 
Letter 0 .. ---------------------···- 58 55 to 59 00 55 56 57 5S 59 _____ so 

Letter G . . ................................................... 59 06 to 59 10 06 07 08 09 .10 

Letter G -------- .................................... 59 16 to 59 20 16 17 18 19 .20 
Letter G _______ ,. ....................................... -- 59 26 to 59 30 2n 27 28 29 30 . 
Letter G .. ---------··-··-···------- 59 36 to 59 40 36 37 38 

Letter G . . _____ ................................................... 59 46 to 59 50 411 47 48 
39 40 
49 

. 
50 . 

Letter 0 .. ................................... ---- ------- 59 55 to 00 00 55 511 57 58 59 ~----60 

301C. The New International (Modified ONOGO) System 
The International Time Commission, July 1925, recommended seconds or the last 3 minutes, and which constitute the time 

that the International (Ono/!o) System of radio time signals be signals. 
Hmenderl, by the s~bstitution of 6 dots ( o) sent at the fifty- The New lnternat.ionnl S~·st,<'m nf radio time signals hn,; now 
fifth, fifty-sixth, fifty-seventh, fifty-eighth, fifty-ninth, and six- be,rn adopt,()cl hy <lermnny. France. South Africa, China, Java, 
tieth, seconds of each minute, instendof the 3 one-seconcl clnshC's Au~t.ralia, nnd New Zealand. 
that commence at the fifty-fifth, fifty-seventh, nncl fift.y-ninth The ::;ignnl propor is as follows: 

..---•--

Signal Times Diagram 

Series of X's sent every 5 seconds - - - - • • • • • • 57 00 to 57 50 ------ -- .. --etc. 
55 56 57 58 59 60 

A clot each second (timll signals) - - - .. - ----.. - 57 55 to 58 00 
8 9 10 

Letter N (time signal)• - - - - - - • - - • • • . ---- 58 08 to ,58 10 
18 rn 20 

Letter N (time signal) • • • • - - - - - - - -.... . - 58 18 to 58 20 
28 29 ~o 

Lotter N (time signal) • - - ------------- 58 28 to 58 30 
38 39 40 

Letter N (time signal) • • - .................................... 58 38 to 58 40 
48 49 50 

Letter N (time signal) • - - - - ----·--------- 58 48 to 58 50 
55 56 57 5S 5!1 r.o 

A riot each second (time signals).• • • • • - - - - - - 58 55 to 59 00 
6 7 8 9 10 

Lotter G (time signal) - • - - • • • . ----- - - - - - 59 06 to 59 10 
11; 17 18 19 20 

LoUP.r G (time signal) - • • - - • • --- -- - - - - - :i9 16 to 5!1 ~o 
21i '21 ~I{ :.rn :io 

l.nLtnr li (tin;e signal) - • • • • • • - - ... - - - . - - !i!J 26 to 50 :rn 
;\f, :n :IS :in 40 

1,etter G (time signal) - • • - • - • --------- 59 36 to 59 40 
46 H 1& 49 50 

Letter G (time signal) - • • • • ---... .......................... 59 46 to 59 !iO 
55 56 ·57 511 59 110 

A dot each second (time 11ignals) • • • • • - - - -. - 59 • 55 to 00 00 

----
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RADIO 

TIME SIGNALS 

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. 

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. 

The rhythmic system consists of 306 signals transmitted in 
the spnce of 300 seconds or 5 minutes of mean time. The sig­
nab, falling exactly on the minute arc short dashes (-) of 
0:4 second cluration. Between the dashes 60 dots ( •) of 0.1 
second each are transmitted. Each minu.te therefore is divided 
into 61 intervals. This vernier arrangement permits coincidence 
to he obtained between the chronometer beat (tick) and the radio 

PROCEDURE: To permit adjustment of the receiving appa­
ratus, the Signal proper is preceded by a preparatory signal or 
by 30 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, n dash(-) followed:by 60 <lots (•••etc.). 
01 m. 00s.-sixty-second signal, a dash(..,) followed by 60 dots ( •••et~.). 
02 m. 00s.-one hundre_d and twenty:third signal, a dash (-)followed by 60 dots ( •••etc.). 
03 m. 00s. -one hundred and eighty-fourth signal, a· dash ( -) followed by 60 dots ( .. •etc.). 
04 m. 0os:-two hundred and forty-fifty signal,-a dash(-) followed by 60 dots( .. • etc.). 
05 m. 00s.-three hundred and sixth signal, a dash (,a). 

The beqinni'ns of the riots and dashes must be used, not their endings. 

FOR ORDINARY NAVIGATING: As the beginning of each 
short dash is exact1y 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 obtain_ed. 

FOR flJGH PRECISION: If gr eater accuracy is required, tho 
error to the nearest second is obtained from the beginning of the 
dash that marks the exact minute and the fractions of tho second 

are obtained by counting the dots from this dash to the dot 
which exactly coincides with some chronometer beat, and 
entering the appended table. With a chronometer beating to the 
half second, ten coincidences may be obtai nod, and the errors 
of these coincidences as given in the tahle should be averaged 
to reduce ohs_ervational errors. When the greatest possible 
accuracy is desired, the above results should be corrected 
for the error in· the time signal itself as published in correction 

Number of radio 
signal 

1------------------
2------------------
3- - - - - - - - - - - - - - - - - -
4------------------
5 - - - - - - - - - - - .- - - - - - -
6------------------
7------------------
8--------------·--· 
9------------------
10- --------·--------
11------ - -------c-· 
12 - - • - - - - - - - - - - - - - -
13 .. - - - - - - - - - - - - - - - -
H-----------------
15 - - - - - • - - - - - - - - - - -
16 • - - - - - - - - • - • - - - - • 
17 -----------------
18 • • - - - • • - - • - - - - • • -
19-----------------
20 

Chronometer 
faster 

Second 
0.016 

.033 

.049 

.066 

.082 

.098 

.115 

.131 

.H8 

.164 

.180 

.197 

.213 

.230 

.246 

.262 

.279 

.295 

.312 

.a2s 

sheets, notices to mariners, or similar papers: • 

Rhythmic correction table 

Number of radio 
signal 

21 - - - - - - - - - - •• - - - - - -
22 - - - - - - - - - - - - - - - - -
23 - - • - - - - - - - - - - - - - -
24 - - - - - - - - • - - - - - - - -
25 - • - - - - • - - - - - - - - - -
26 - - - - - - - - - - - - - - - - -
27 - - - - - - - - - - - - - - - - -
28 - - - - - - - - - - - - - - - - -
20 • - - - - - - - - - - - - - - - -
30 - - - - - - - - - - - - - - - - -
31- - - - - - - - - - - - - - - - -
32 - - - - - - • - - - - • - - - - -
33 - - - - - - - - - - - - - - - - -
34 - - - - - - - - - - - - - - - - -
:\5 - - - - - - - - - - - - - - - • -
36 - - - - - - - - - - - - - - - - -
37- - - - - - - - - - - - - - - - -
38 - - - - - - • - - - - - - - - - -
39- - - - - - - - - - - - - - - - -
40- • - - - - - - - - - - - - - - -

Chronometer 
faster 

Second 
0.344 

.36] 

.377 

.39:l 

.410 

.426 

.443 

.459 

.475 

.402 

.402 

.475 

.459 

. 443 

.426 
.410 
.:ma 
.377 
.361 
.344 

Number of radio 
signal 

41---------- ------
42 - - - - - - - - - - - - - - - -
43 - - - - - - - - - - - • - - - -
44 - - - - - - - - - - - - - • - -
45- - • - - - - - - - - - - - - -
4 6 - • - - - - ·_ - - - - - • • - - -
47---.-------------
48 - - - - - - - • - • - - - - - -
49 - - - - - - - - - - - - - - - - -
50 - - - - - - - - - • , - - - - -
51- - - - - - - - - - - - - - , , -
52 - - - - - - - • - - - - - - , -
53 - - - - - - - • - - - - - -. - - -
54 - • - - - - - - - - , - - - , , . 
55 - - - - - - • - - 0 - - - C - - -

56 - - - - - - - - • - , , , • , - -
57 - - - - - - - - - c. - - - - - • 
58 .- - •• • - - - - - - - - , - •. , 
59- - - - - - - - - : , - , - , , , 
60 - - - - - - - - - ~ , , • - - -

Chronometer 
slower 

Second 
0.328 

.312 

.205 

.270 

.262 

.246 

.230 

. ~1:{ 
:1()7 

.180 

. 164 

.148 

. 131 
.115 
.0!J8 
.082 
.066 
.049 
.0:l:l 
.016 

NOTE.~are should he taken to identify the precise moment of coincidence as accurately as possible. The limits within 
which erroneolls rP.adings are pmbable are considerable (several seconds on either side); a coincidence recqrcted tOO early 
fonds to give rt low v·aluefor the corrected time, and vice verSa (approximately one-sixtieth second for each u·nit Or displnce-
menl). • • • • • •• • • 
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301E. The U.S. S. R. Ordinary System 

These signals arc 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. Th~ signal proper is as follows: 

Signal Times Diagram 

m. s. 
A dot each second (time signal) - - - • • • - • • - - - 57 55 
Series of M's ........................................... 58 14 

A dot each second (time signal) - • • - • - - • - - - - 58 55 
Series of O's -----------·-··--·- .. ---· 59 14 

A dot each second (time signal) • • • • • • • • • • • - 59 55 

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 • sec_ond of each 
minute· a ~lorse 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. 

to 
to 

to 
to 

to 

m. s. 55 56 57 58 59 60 
58 00 . 
58 46 etc . 

55 56 57 58 59 60 

59 00 . 
59 !6 etc. 

55 56 57 58 59 60 

00 00 

301G. The Japanese Ordinary Systeth 

The time signal consists of 60 pulses per minute, 1'itne is 
indicated by short interruption of the radio wave, O.O~ !!econd 
for each whole minute. 

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

The Japanese NDB System 

SECOND 
0 ·5 10 15 20 25 30 35 40 45 50 55 60 

00 • . - -. 0 . -
0 • ••-••ea••- •-• 

02 • • • ••• • •• . . . - .. 

301H. The English System Ordinary Time.Signals 

The transmission of time signals commences at 55 minutes 59, and a 0.4 second dash at the exact minute, The begihlling 
00 seconds before the scheduled hour and continues for a period of each dot or dash is the time reference point. 
of 5 minutes with a 0.1 second dot at each second, 1 through 

MINUTE SECOND 

1 2 3 4 5 6 ( 7 thN 54) 55 56 57 58 59 60 

55 • • • • • • • • • • • • -
56 • • • • • • • ~ • • • • -
57 • • • • • • • • • • • • -58 • • • • • • • • • • • • .. 
59 • • • • • • • • • • • • .. 
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3020. Ottowa, Ont. (CHU) 
HOURS OF TRANSMISSION: FREQ.: 

Continuous. 3330, 7335, 14670 kc., A2. 
CHARACTERISTIC SIGNAL: A dot for every second with the exception of the following seconds, 29, 51 lo 59 inclusive, which are 

omitted during each minute. Al the exact hour a one second dash is sent, 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 CANA DA CHU is transmitted once in Morse Code. 

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

UNITED STATES-Atlantic: Cout 

303. The United States Naval Observatory at Washington, D.C., is the origin of all Government time signals broadcast in the United 
States and its possessions. See section 801A for description of the United States system of time signal transmission. See section 
940 for Time Announcements of Stations WWV and WWYH. For the Great Lakes see WWY, Sec. 940, and Station No, 8020 Ottawa, Ont. 

3030. Washington, O. C. (NSS). 
HOURS OF TRANSMISSION: 

015-5-0-200 • • • • • • • •· • - - • - - • - • • • - - • • • • • • • - .•: • • • • • • • • - • '. • • • • • • • • • } 
0555-0600 • • • • • • • • • • • • • • • • • • • • • • • • • - • - • • • • • • • • • - • • • • • • • • • • - •• 
0755-0800 • • • • ; • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
1155-1200 • • • - • • • • • • - • - - - - - - • - - • • - - - •• - • • - • - - - - _- - - ••• - • - • - - - • 
1355-1400 • • • • • • • - • - - • - • • • • • • • - • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
1755-1800 • • • • • - • - • - - • - • • • • - •,• • • • • • • • • • • • • • • • • • • • - • • • • • • • • • • • 
2355-2400 • • • • • • • • • • • • • • • • • • - • • - • • - • • • ••• - - • - - ••••••••••••••• 

REMARKS: Average error less than 0.01 second. 
NO.TE: 121.95• kc. replaced by 162 kc. at 1800 on Tuesdays, Wednesdays, and Thursdays. 

MEXICO 

FREQ.: 

121.95°, 5870, 9425, 13575, 
17050.4, 23610 kt., A 1, 

304. Stations use the U.S. System, except the 28th second signal is also omitted. (See sec. 301A.) Preparatory signal from the 54th 
to 55th minute is "YYYY de• • • • (stations call sign)• • • • . Source is Tacubaya Observatory. 

3040. 

3041. 

Chapultepec (XOD) (XDP). 
HOURS OF TRANSMISSION: 

0155-0200 • • • • • • • • • • • • • • • • • • • • • - • • • • • • • - • - • • • • • - - • • - - - •••• - - - ·} 
1555-1600 • • • • • • • - - • • • • • • • - - •••• - •••••••••••••••••••••••••••• 
1755-1800 • • • • • • • • - • • - • - - • • - •• - •••••• - ••••••••••••••••••••••• 

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

Tacubaya (XBA). 
HOURS OF TRANSMISSION: 

0155-0200 • • - • • • • • • - • - - • • • • - • • • - - • - - • • - • - • • • • • • •• • - • - •• - • - - - • } 
1555-1600 • • • • • • • • • • • • • - • • • • - - - • • - - •• - • - ••••••••••••••••••••• 
1755-1800 • • • • • • - • • • • - • - • • - • • - • • • - • • • • • - • - • - • • • • - • - • - • - • - • • - • 

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

BRAZIL 

FREQ.: 

4800 kc., 13043 kc., A I. 

FREQ.: 

6977, 13953.5 kc., Al. 

305. · Stations use the Rhythmic (Coincidence) Systems, (Sae sec. 3010.) and English System (See Sec. 301ii). Station 3050 (PPR) 
is preceded by the Preparatory Signal YYY de PPR local time signal. (Repeated several times) comme11oiilg at 20 minutes past the 
hour. Station 3060 (PPE) is preceded by the Preparatory Signal CQ DE PPE SURJ (repeated several times) commencing at 24 minutes 

past the hour. 

3050. Rio de Janeiro (PPR). 
HOURS OF'rRANSMISSION: FREQ.: 

0125-0130 .....••••••••••••••••••••••••••••••••••••••••••••• ·1 
1425-1430 ••••••••••••••• ··; •••• • • • •· • - - • • • • • • • • • • - • • • • • • • • • • • • 300, 4244, 6421, 8634, 17194 kc.,A2. 

2125-2130 • • • - • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ·' • •• 
NOTE: English System (See sec. 301H) commences on the above times, followed by the Rhythmic System (System (See sec. 301D). 

Including N.M. 521/63 
• Dec. 28, 1963 (Chg 3) 
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3060. Rio de Janeiro (National Obao..,atory) (PPE). 
HOURS OF TRANSMISSION: . FREQ.: 

0025-0030 • • • • • • • • • • • • - - - • - - •••••••••••••••••••••••••••••.•. "} 

1325-1330 • • • • • • • • • • • • • • • • • • • • • • • • • • • •.· • • • • • • • • • • • • • • • • - - • - - • 8721 kc., Al. 
2025-2030 • • - - • • • • • • • - - - • - - - - • - • - - - • - •• - ••• - •••••••••••...... 

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

3065. Radio Relogio Federal (ZYZ) 
HOURS OF TRANSMISSION: FREQ.: 

0000-2200 •.• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••• • • • • • • • '. • • • • • • •• • "} 4905 kc., A3. 
2300-2400 • • • • • • • • • • • • • • • • • • • • • • • • • - • • - • •. • • • • • - - - - - • • • • - • • • • • 590 kc., A3. 

REMARKS: Time signal consists of 57 d_ots followed by 3 dashes, the exact minute coincides with the beginning of the third dash. 
NOTE: Signal is retransmitted from National Observatory, Rio de Janeiro. • 

URUGUAY 

3070. Montevideo (CX6) (CXA6). 
HOURS OF TRANSMISSION: FREQ.: 

~~~~:::::::::::::::::::::::::::::::::::::: :·:: :~::::::::::: :} 650 kc., 9620 kc., A3. 

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

ARGENTINA 

3080. BuORos Aires (Central de Communlcaciones) (LOL). 
HOURS OF TRANSMISSION: . FREQ.: 

0055-0100 •••••••••••••••••••••••••••••••••••••••••••••..... ·1 195, 2162.5 4856 8030 
1255-1300 • • • • • • • • • • • • • • • • • • • • • • • • • • • ·: • • • • • .. • • - - - • • • • • • • • • • 13 101 17 180 22 840 kc 
2055-2100 • • - • • • • • • • • • - - • • • • • • • - • - - - - •• - • • • - ••••••. - . - . . . . . . . • Al•. , ' , ' ., 

REMARKS: Preparatory signal consists of a dot for each second from 54 min.30 sec.to 54 min.SO sec., followed by an a-second dash. 
The lime signal is a modification of the United States System (See sec. 301A), whereby all signals are dots, except the beginning 
of each whole minute is indicated by a 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. 

308l. Buenos Aires (Radio Nacional) ( LRA). 
FREQ.: 710, 870 kc., A3. 

1070, 6120, 9660, 15290 kc., A3 .. 
HOURS OF TRANSMISSION: On each hour and hall hour from 0700-2400 (zone time). 
TIME SIGNAL: From 59m.00s. lo 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 lime signal. From 20h.29m.45s. to 20h_.29in.55s. th~re 
are eleven additional dots one on each second, in addition to regular time signal above. Error normally less than 0.03 second. 

3090. Monte Grande (LQC) (LQB). 
HOURS OF TRANSMISSION: FREQ.: 

~~~~=!~~~:::::::::::::::::::::::::::::::::::::::::::::::::: :\ (LQC) 17,550 kc., A2. 

2345-2350 •• - •• • • • • • •• - • • - • • • - - • • • • • • • • • • • • • - : - • • • • • - • • • • • • • • (LQB) 8650 kc., A2. 
REMARKS: Preparatory signal is CQ CQ CQ de LQC LQC LQC or LQB LQB LQB followed by a long continuous dash which terminates 

al 1000, 1145, and 2345. Ordinary Time Signals (See sec. 301H) are transmitted at 1000 with the dot omitted at the 59th second of 
each minute. Al 1145 and 2345 a modified Rhythmic Time Signal (See sec. 301D) is tr3nsmitted wiih signal no,. l, 62,123, i84. 
and 245 being omitted, while a 5-second dash is the 306th signal. 

310. The following Swedish stl!-ti_ons commence Time Signal transmissions at 11h 57m 55s daily as follows: 

3100. 

TIME SIGNAL: 
m. s. m. s. 
57 55- 57 59. - • • • - •• • - - • • • - - • - - - - • • • • - - - • - • - • - • • - - • • • • • - - •l Five dots (one at each second). 
58 00. - - ••• - - ••••• - - •• - • •. - • • - • • - - • - - • • • • • - - - - • • • • - - - • • - • I A 0.6-second dash. 
In the 58th and 59th minutes a dot is sent every second except at the 51st, 52nd, 53rd 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 Station (SBB). 
FREQ.: 980kc.,A3. POWER: 10 kilowatts. 

(Chg 3) 
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Horby Broadcasting Station (SBH). 
FREQ.: 1178, 9620, 11880 kc .. A3. 

Motola Broadcasting Station (SBG). 
FREQ.: 191, 7270 kc., A3. 

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

Sundsvoll Broadcasting Station (SBD). 
FREQ.: 593 kc., A3. 

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

Luleo Broadcasting Station (SBS). 
FREQ.: 182 kc., A3. 

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

Moscow (RES) (RWM) (ROR). 
HOURS OF TRANSMISSION: 

U.S. S. R. 

POWER: 100 kilowatts. 

POWER: 200 kilowatts. 

POWER: 55 kilowatts. 

POWER: 15:0 kilowatts. 

POWER; 10 k1'1owatis. 

POWER: 10 kilowatts. 

POWER: 100 kilowatts. 

FREQ.: 

0200-0206 • • • • - - • • • - • • • - - - • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 100, 10000 kc. 
0400-0406 • • • • • - • - • • • • • • - - • • - - - - - • - - - • • • • • • • - - • • • • • • • • • • • • - • • 25, 100, 10000 kc. 
0600-0606 - • - • • • • • • • - - - - • • - - • • - - • - • • • • • • • • • • • • • • • • • • • • • - • • • • • 100, 20000 kc. 
0800-0806 • • • • ·; • • • • • • • • - • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • - • • • • 25, 100, 15000 kc. 
1000-1006 - • - - • • • • • • • • • • • • •• • • • • • • - • • ·- • • • • • • • • • • • • • • • • • • • • • • • • 100, 15000 kc, 
1200-1206 • • • • • • • • • • • • - • • • • - • • • • - • • • • • • • • • • - - • - • - - • • • - • • • • • • • 25, 100, 15000 kc. 
1400-·1406 • • • • • • • • • • • - • • • • • • • ••• • - • • - - • • • - • • - ·_· - • • • • • • • • • • • • • • 100, 10000 kc. 
1600-1606 • - • - - - • • • • • - • • • - - • • - • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 25, 100, 10000 kc. 
1800-1806 - • - - - _- • - - • - - • • • • • • • • • • - • • • • - ·; • - • • • - • • • • - • • - • - • • - • • 100, 5000 kc. 
2000-2006 - - - • • • - • - • - - - - - - - • • • - - • • • • • • - • - - • • • - • • - • - • • • • • • • - - • 25, 100, 5000 kc. 
2200-2206 - - - - - - - • - • • - - • - - • • • • - • - • - - • - - • • - - - • - - - - - • - • • • - • - - • - . 100, 5000 kc. 
2400-0006 - • • - • - - • - - - - - • • • • • • • • - • • - - - - - - - - - - - - - - - • • - - - • - - • - - - 25, 100, 5000 kc. 

BYE-3997-62 
RADIO 

TIME SIGNALS 

REMARKS: (A) The English Ordinary System (see sec. 301H); (Bl the Rhythmic System (see sec. 301D). Time signals commence 5 
on one or several of the listed frequencies and commence five minutes before the scheduled limes. They are 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. is used only at 0400, 2000 and 2400. On the first and third Wednesdays of 
each month all other frequencies omit 0600-1400 broadcasts. 

Poland Broadcasting System. 
STATION: 

Warszawa I - • • - - - - - - - ~ • - - • • - • • - -

Bi a I y s to k- - - - - - - - • - - - - - - • - • • - - - • 
Gdansk • - - - - - - - - - - - - - - - - - - - - - - -
Katowice - - • - - - - - - - - - - • - - - - - - - - -
Krakow - - - - - - - - - - - - - - - •• - •••••• 
Lodz• • • • • - •• - - - - - ••••••••••••• 
Lubin • - - - - - • - - - - - - - •· - - - •• - - - ••• 
Poznan - • - - - - • - - • - • - - • - • • • - • • - -
Rzeszow - - • • • - • - - • • - • • ••• - • • - • • • 
Szezecin - - • • - • • - • - • • - - • • - • - - - - -
Torun - - - • - • - • • - • • - - - - - - • - • • • .. 
Warszawa II - - - - • • • • - - • - - • - • - • • • • 
Wroclaw- - • • -.• •. - - ••• - - ••. - •• - - .. 

POLAND 

FREQ.: 

227 kc., A3. - • • • • • • • • •·• • • • • - - - • 

1367 kc., A3.- - - - • - - - - • • • • • • • - • -
1304 kc., A3. - - • • • - • - - - • • • • • • - - -
1079 kc., A3. - • - • - - • - • • - • • • • • • • • 
1502 kc., A3. • - - • • - - - - - - - - - - - - - • 
1367 kc., A3. • • • • • • • • ••• • • • • • • • • • 
1367 kc., A3. • • • • • • • • • - • • • • • • • • • 
737 kc., A3. • • ·-· • • • • • • •. • • • • - • • • 

1502 kc., A3.· • • • • • • • • • • • • • • • • • • 
13 0 4 k C. , A 3. • • • • - • - - • - • • • • • • • • • 
IJ04 kc., A3. • • • •; • • • • • - • • • • • • •• • 
818 kc., A3. • • • • - - • • - • • - • - • • - - -

12 5 9 kc. , A 3. • • • • • • • • • • • • • • • • • • • 
Zielona Gora•••••••• - - - - - • - • • - • • 1259 kc., A3.· • - • • - - - - - • • - - • - - - -

NOTE: During Summer, broadcasts arc one hou,- P.~rlier. 
TIME SIGNAL: 6 pips transmitted oy lhe o•:~r•.i. c•yslal clo::-. ,: 55, 5[. 57, :,·.'., :,9, 6•l. 
REMARKS: Error does not exceed 0.1 second. • 

j Weekdays: 0400-1000, 1200-1900, 
2200 (No 1700-1900, 2200 broadcast 
on Saturdays). 

Sundays, 0500, 1000, 1400, 1600, 
1900, 2000, 2100, 2300. • 

Weekdays: 0600, 1200, 1400, 1500, 
1600, 1800, 2000, 2300. (No 2300 
broadcast on Saturday) 

Sundays and hot idays: 0500, 1000, 
1400, 1600, 1900, 2000, 2100, 2300. 

Including N.M. 52/62 
Dec.28, 1963 
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3300. Kiel (DAO). 
HOURS OF TRANSMISSION: FREQ.: 

1157-1200 • • • • • • • • • • • • • • • • • • • • • • • 2775 kc., Al. • • - • • • • • • ••• • •••••.•••••••••••••••• 
REMARKS: The New International System (see sec. 301C). Station relays the lime signal of Norddeich (3310). 

BYE-3997 .. 62 

POWER: 
500 watts. 

3310. Norddeich (DAN) (DAM). 
HOURS OF TRANSMISSION: FREQ.: 

March 21 to Sept. 20 OOOO • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2614, 6475.5, 12763.5. 
1200 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2614, 8638.5, 16980. 

Sept. 21 to March 20 OOOO • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2614, 4265, 8638.5. 
1200 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2614, 8638.5, 16980. 

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

3320. Malnflingen (DCF7n. 
FREQ.: 77.5 kc., Al. 
HOURS OF TRANSMISSION: 

0000-0010 1930-1940 
0100-0110 2000~2010} 
0200-0210 2100-2110 Mar.-Oct. 

0600-os10 2200-2210 l 
1100-1110 2300-2310 Weekdays. 
1900-1910 

REMARKS: Rhythmic Time Signal. (See sec. 3010.) 
NOTE: All other times daily. 

3330. North German ond West Gennan Broadcasting System, 
Osterloag, from Germ1111 Hydrographic Institute, Hamburg. 

HOURS OF TRANSMISSION: FREQ.: 

\:; ~;~~~0_8~~·-1_1~~·-1_3~~·-1_s~~·-1_s~~·-1_8~~·-2_1~~·-2_3~~·-2_4~~::::::::::::::::: } 701 , 971 , 1570 , 1586 kc., A3• 

(a) 0400-0800, 1300, 1500, 1600, 1800, 2100, 2300, 2400 • • • • • • - • • • ••• - • • • • • • • • } 6075 _ 
(c) 10h.54m.30s. to llh.OOm.OOs. • • • • • • • • • - • • • • - • - - • • - • - • • • - • • •••••••• 

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. 

Rugby (GBR). 
TIMES: 

GREAT Bllft'AIN 

FREQ.: 

0855-0900 - - - - - - - •·• - - - - - - • - - • - - - - - - - • • - - • - - • - • • • • - - • • • - - • • • • • 16 kc., A I. 
• 0255-0300 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • - - - • - - • • • - • • • • • • ·} 

1455-1500 • • • • - • • - • • • • • • • • • • -· • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
2055-2100- - • • - - - • • - - - • • • - - - - • • • • - - • • - • • - - - • - - • - • - • • • • - - • • • • • -

PREPARATORY SIGNAL: From 54 m. 00 s. to 55 m. 00 s., GBR TIME repeated 4 times (24 seoonds), si:-ent (6 seconds), caiiier (24 
seconds), silent (6 seconds). 

TIME SIGNAL: From 55 m. 00 s. to 60 m. 00 s., minute markers of 500 milliseconds are followed by second markers of 100 millis.econds. 
The hour is marked by the beginning of the final minute marker. From 60 m. OOs. to 00 m. 30 s., silent (5 seconds), carrier (20 
seconds), silent (5 seconds). 

REMARKS: English System Ordinary Time Signals transmitted. (See sec. 301H.) 
NOTE: Time signal is also transmitted in general at the following supplementaiy frequencies and times: 

• FREQ. (kc., All 

0900 (GIC 37) 
(GP B 30B) 
(G IC 27) 
(GIC 33) 

2100 (G IC 33) 
(GPB30B) 
(GIC 27) 

Sept. 1-0ct. 31. Nov. I-Feb. 28 Mar. I-Apr. 30 
17685 17685 
10331.5 10331.5 

13555 
10331.5 10331.5 

7397 .5 

·F-12 
.(Chg 3} 

7397 .5 
13555 
13555 

7397.5 

May 1-Aug. 31 

10331.5 

13555 

10331.5 
7397.5 

ln"cluding N.M. 52/63 
Dec. 28. 1963 
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TIME SIGNALS 

3410. B.B.C. Time Signals {Home Service and Light Program). 

3420, 

3500. 

NATURE OF BROADCAST: The B.B.C. tiine signal consists of an automatic transmissio~ by the standard clock at the Greenwi.ch Ob­
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, 
B.B.C. HQme Service. B.B.C. Light Program. 

HOURS OF TRANSMISSION: FREQ.: HOURS OF TRANSMISSION: FREQ.: 
0700 (except Sunday.) - - - - ••• 

~;~~ :e_x~~p-1 _s~~d_a:). •. -. : : : : :] 

0645 - - • • • • - - - - • • - • - • • - 200 kc., A3. 
0900 • • • • • • • • • • • • • • • - - • 

llOO ( t S d ) 1457,, 1151, 1088, 
excep un ay • • • • • • • 1052 908 881 809 

1000 (except Sunday) • • • • • • • 
•1200 • • • - ... • • • • - • • • • • - -

,1300- - - • • • • - • - - • - • •• • - ' ' ' ' 
1800 .......... _ ... _ . . 692 kc., A3. 

0 1400 (except Sunday) - • • - - - - 1214, 200 kc., A3. 
"1500 (except Sunday) •••••• - 89100, 90000 kc._, F3. 

2300 • • • • • • • - • • - • • • • - - 93500, 94400 kc., F3. 1900 (except Sunday_) - • ••• - • 
19_30 (Sundays only) - - • • • • • • 
2030 (except Sunday) - • - - - - -

•Not on Saturdays; liable to be cancelled other day.s. 

B.B,C. Time Signals, (Overseos Service), 
FREQ.: TIMES: 

0000 
0200 
0300 
0400 
0500 
0600 
0700 

6,195t, 7,110, 7,230, 9,510t, 9,511.0, 9,690, 9,825, 11,750, 11,820, 12,040. 
6, 195t, 7,110, 7,230, 9,510t, 9,580, 9,690, 11,750, 12,040. 
6, 195t , 7,230; 9,5101. 9,580, 12,040. • 
6,150*, 7,185•, 9,410*, 9,580·. 12,095°. 
6,110•, 6,150°, 7,185*, 9,41'0•, 9,510", 9,580°, 11,820•, 12,095°, 15,140°. 
6,110", 7,120, 7,185, 9,410", 9,510°, 9,580°, 11,750, 11,820•, 12,095", 15,070•, 15,14il•, 17,790°, 17,810•. 
6,110•, 1,120, 7,185*, 9,410•, 9,510•, 11,750, 11,820•, 11,955, 12,095•, 15,070•, 15,140•, 11,190•, 

17,810°, 21,470*. ~1.110•. 
9,510, I 1,750, 11,955 . 
21,630", 25,720•. 

• 0800 
1000 
llOO 
1200 
1300 
1400 
1500 
1530 
1600 
1700 
1800 
2000 

15,070, 15,310, 15,435, 17,790•, 21,470•, 21,530, 21,550, 21,615•, 21,710°, 25,67.0•, 25,720•, 25,840. 
21,530, 25,840. 
11,180•, 15,010•. 15,230•, 11.790•, 21,410•, 21,530•, 21,550; 21,110•, 2s,120•. 
15,070°, 17,695°, 17,790•, 21,470°, 21,550, 21,110•, 25,720°. 
15,110, 18,080, 21,530°. 
15,110, 18,080, 21,530•. 
12,095*, 15,070°, 15,3101, 15,43_5, 17,695*, 17,790, 17,810t, 21,470•, 21,550, 21,595°, 21,710". 
·15,310t, 17,810t. 
ll,820•, 11,860•. 12,095•, 1'5,070•, 15,300•, 17,790, 21,470*. 
7,185", 7,230, 9,410*, ll,821i•, 11,860•, 12,095*, 15,070*, 15,260, 11,1,0, 17,870, 21,470•. 

. 2200 (not Sun.) 7,150•, 7,185•, 9,410°, 9,580t, 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, 9,5101, 9,580, 9,825t, 11,750, ll,780t, 11,820, 12,040, 15,070, 15,260. 

• Directed to Africa. t Directed to North America. 
NOTE: Above frequencies vary throughout year. 

FRANCE 

Pontoise (FTH 42) (FTK 7!) (FTN 81'), St. Andre-de-Corey (FTA 91). 

HOURS OF TRANSMISSIO!'I: 
(a) 0800 - • • • - - - • • - • • • - - • • - • • • • • • • - • • • • • - • • • - - - - • • • • 

0930 - - - - • • • • • - - • • • • • • •• - • • - - • • • - • • • • • • • • • • • • • • • • 
(b) 0900 • - - • - - - - - • - - • - - - ~ • • • • - - - - - - - • • - • • • • • • • • • • • "} 

2100 - - • - - • - • • - • • - - • - - - - - - • • • • • • • • • • • • • • - • • • • • • • 
2000 • - • • - - - • - • • • - - - - • • • • - - - • • - • • - - - • - - - - • - - • • • • 

m~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :1 
TIME SIGNAL: 

(a) 55 (or 25) m. 00 s.-OOm. 00 s.: English System. (See sec. 301H.) 
00 (or 30) m. 15 S.·00 m. 45 s.: Long dash. 
01 (or 31) m. 00 s.-06 m. 00 s.: English System. 
06 (or 36) m. 15 s.-06 m. 45 s.: Long dash. 

FREQ.: 
91.15, 10775 kc., Al. 
91.15, 13873 kc., Al. 

91.15, '7428 kc,, A 1. 

91.15, 10775 kc., Al. 

91.15, 13873 kc., Al. 

(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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3600. 

3610. 

ITALY 

Roma (1MB). 
HOURS OF TRANSMISSION: 

0256-0300 • • • • • • • • • • • • • • • • • • • • • • • • • • • • - • • • • • •••• • • • 
1756-1800 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••• • • • 

PRE PAR ATOR Y SIGNAL: 
56mo5s_57moos: "IMB 1MB SEGNALE ORARIO 1MB IMB." 

CHARACTERISTIC SIGNAL: 
N ( - • ) 5 ti mes • • • • • • • • • • •. • • • • • • • • • - • • • • • • • ••• 
6 dots ( • •• • • • ) • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
D( -•• )5times••······························ 
6 dots ( 000000) • • • •. • • •. • ••• • •• - •••••••••••••••••• 

B ( mi 0 •• ) 5 times••••••··••········•··•······ • • • • • 
6 dots ( •••••• )The final dot is the time signal.•••••••••••••• 

Radiotelevi sione Italiano. 

FREQ.: 
3172.5, 5887.5 kc., Al. 
5887.5, 11453 kc., Al. 

m. s. m. s.· 
5 7 05 5 7 50 
57 55 58 00 
58 05 58 50 
58 55 59 00 
59 05 59 50 
59 55 60 00 

STATION FREQ.: POWER 
Firenze•••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 656 kc., A3 80 kilowatts. 
Milano••••••••··••···-················.·.····· 899 kc., A3 150 kilowatts. 
Roma • • • • • • • • • • • • • • • • - -· • • • • • - • • • - • • • • • • - • • • 845 kc., A3 150 kilowatts. 

0600, 0700, 1200, 1400, 
1.600, 1900, 2200. 

TIME SIGNAL: From 59m. 54s. to 59m. 58s. a dot representing eacb second. Silent at 59m. 59s. At 60m. OOs. a dot representing 
time signal. 

TURKEY 

3700. Istanbul. 

3800. 

HOURS OF TRANSMISSION: FREQ.: 
0835-0845 (except Sunday)········································ i 7615 kc. 
1335-1345 (except Sat. and Sun.)•·••••••••••••••••••••••••• - • • • • • • • • 

REMARKS: English Modified System. Automatic transmission from Kandi Iii Observatory, Istanbul. Preparatory Signal consists of TA03 
(,.., •- --- •••--)repeated six times. Time Signal consists of a 0.ls dot every second; the 59th second omitted. Er• 

• ror not over 0.04s. Time announced in Turkish before each minute. . 

REPUBLIC OF SOUTH AFRICA 

Capetown (ZCS). 
HOURS OF TRANSMISSION: 

0755-0800 · ••••• • • • • •• - • • • •• • • • • •• • • ••••••••••••••••••••••••• 
1655-1700·············-'····································· 

REiAARKS: English System. (See sec. 301H) Automati.c transmission from Cape Observatory. 

(Cho 4) 
• f'--JJ 

FREQ.: 
500, 17165,6 kc, A2. 
500 kc . A2. 

Including N. M. 21 64 
May 23. 1964 
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cmLE 

302. Where information to the contrary is not given under station details the followin.g 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 whfch marks the exact hour. 
In case of irregularity or error, the signal "Sena! Nula" will be transmitted 3 times one minute after the end of the time s_ignal. 

8028. Certain Chile~n 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 tbe beginning of-a 3-second dash which ends the time signal, 

3020. Punta. Arenas Broadcasting Statlan .(CE 113). 
HOURS OF TRANSMI.SSION: 

,1557-1600 • ·, • • • • • • • • - - - - • • • - - - - - • • • • • • • • • • • • • - - - • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . . 
3030. Puerto Montt Broadcasting Station (CE 101). 

HOURS OF TRANSMISSION: 
1557-1600 • • ••• • • • • • - • - - - - • - - - • - • - • • • • • • • • • • • ·- • • • • • • • • • • • • • • • • • • • • • • • • • • • • • - • • • 

3040. Valdivia Broadcasting Station (CE 59). 
HOURS OF TRANSMISSION: . 

1557-1600 • • • • • • • • • • • - - • - - - - - - - - - • •. • • •.• , '. • • • • • • - - • - • - • • • • • - • • • • • • • • • • • • • - • - • • - -

3050. Temuca Broadcasting Station (CE 125). 
HOURS OF TRANSMISSION: 

1557-1600 • • • • • • • • • • ; .- • • - - - • • • • • - • • • • •• • • • • • • • • - • • • • • - - • • • • • • • • • • • • • • • • - • • • • • • • 

3060. Concepcion Broadcasting Station (CC 141). 
HOURS OF TRANSMISSION: • . 

1557.-1600 • .• - • - - • • • • • - - - - - - - - • • - - - - • • • • • • • • • • • - • • • - - - - - • • • • • • • • • • • • • • • • • • • - • - -

3070. Santiago de Chili Station (CB 73, CB 76, CD 970, CB 154). 
HOU RS OF TRANSMISSION: 

1557-1600 - - - - • • • • • • • • - - - - - • - - - - - - • • • • • ••• • • • • • - • - - - • • • - • - • • • • • • • • • • _. • • • - - - - • • • 

31180, Valparaiso-Las Salinas (CCV). 
HOURS OF TRANSMISSION: 

0055-0100 • • • • - • • • • • • • ~ - - • • • • • - • - • • • • • • • • • • • • • • • • • • • • • • • • - • • • • • • • • • • • • • • • - - • - • 
1355-'1400 • • • • • • • • • • • • • : • • • • - • - • • • • • • • • • • • • • • • - - • • • • • • • • - • • • • • • • • • •• • • • • • • • - • • • 

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

PERU 

FREQ.:· 
1130 kc., A3. 

FREQ.: 
1010 kc., A3. 

FREQ.: 
590 kc., A3. 

FREQ.: 
1250 kc., A3. 

FREQ.: 
1410 kc., A3. 

FREQ.: 
730 kc., 760 

1540 kc., 
9699 kc., A3. 

FREQ.: 

{ 139. 5 kc., 
8205 kc., A2. 

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 TRANSMISSION: FREQ._: 

!HE!m : ~ : : : : : : : : : : : : : : : : ~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :·: : : } 4~~3~~-·k:~.'~ ~~-· 

REMARKS: Time signal consists of a dot for each second except that during the first four minutes from the 56th lo 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 
(I asting l second) and its end indicates the-exact time. 

Including N. M. 34/64 
Aug.22, 1964 
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PANAMA CANAL ZONB 

3120, Balboa (NBA). 

3130. 

HOU RS OF TRANSMISSION: FREQ.: 
0000-2400 (except for maintenance period 1300-1900 each Wednesday)-•••• - • • • • • • • • - - - - - - - - • - - - 18 kt, Al, A2. 

mgm : • : : ••• : ••• : •••••• : ••• : ••• : : • : : : : • • : •:::::::::::::::::::.: •• •::.] ·1;,:tm:'!', 
REM AR KS: Station uses United States system. (see sec. 301A). Rtbroadcast of Washington lime signal by automatic relay; error nor-

mally less than 0.5 second. • 

UNITED STATES-Padfle c-at 

San Francisco, Cal. (NPG). 
HOU RS OF TRANSMISSION: 

li~~l!il • • • • • • • : • : : : : • : • : • : • : • : : • • • : : • : : : • : • • • : : : • ; • • • : : : • : • • • • : • • • : : • • : : I 
. REMARKS: Second-order time signals; normally correct lo less than 0.5 second, having generally a constant lag. 

REPUBLIC OF SOUTH AFRICA 

FREQ.: 
114.9~. 4010, 6428. 5, 
9277,5, 12966, 
17055.2, 
22635 kc., Al. 

3300. Johannesburg (ZUO). 
HOURS OF TRANSMISSION: 

H+ every 15 min. (except 0630-0700) - - - - • • - • • • • - - • - - - - • • • • • • • • • • • • • • • • • - - - • • • • • • - • - -
FREQ.: 

5,000, 10,000 kc., 
A2. 

REMARKS: A .005 sec. pulse transmitted every second. The first second of each minute is .5 sec. pulse. Time announcement is made in 
Morse code between 14-15, 29-30, 44-45 and 59-60 minutes in the following form: GMT (alnezt minute) ZUO ZUO ZUO 1415. 
Source: Union Observatory, Johannesburg. 

MOZAMBIQUE 

3350. Lourenco Marques (CRO) (CRL). 
(a) HOURS OF TRANSMISSION: FREQ.: 

1000· • ·, • • - - - - - - - - • - -.- • • • - • • • • • • • • • - - - - • - • • - - • - - _-_ • • • - - • (CRO) 7,350, 14,700, 3975., A-1. 
CHARACTERISTIC SIGNAL: A dot for each second from 59m55s lo 59ffi&O S(a total of 6 dots). The last dot is the time signal. 
(b) HOURS OF TRANSMISSION: FREQ.: 

0757-0800 - - - - - - - - - - - - - - - • - • • • • • • • • • - -·- - - - - - - - - - - • • - • - - - • (CRO) 7,350, 14,700 kc., Al. 
(CRL) 500 kc., A2, 8698 kc., Al. 

1857-1900 • • - - - - - - - - - - - - • • • • • • • • • • • • - - - - - - - - - - - - • • • - • • • • • (CRL) 500 kc., A2, 8698 kc., Al. 
REMARKS: Ne_w International (MOD. ONO GO) System. (See sec. 301C.) Transmitted automatically from Campos Rodriques Observatory; 

error 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 ol several long series of dots. 

INDIA 

3400. Poona (VWR). 

341.0, 

HOURS OF TRANSMISSION: FREQ,: 
0837-0840 - - - - - • • - • • • • • • • • • • - - - - • - - • • - • • • • • • • • • - - • • - • - -.- • - • - - - • • • • 6590 kc., Al. 

REMARKS: International (ONOGO) System. (See sec. 301B.) 

Calcutta (VWC) 
HOURS OF TRANSMISSION.: FREQ.: 

~:~;=~:~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::} 153 kc., Al. 
REMARKS: International (ONOGO) System. (See sec. 301B). Preparatory signals transmitted by hand as follows: 2!1'100s-21moos"CQ 

CQ CQ OE VWC VWC VWC Ordinary Time Signals, Wait ( •-•--)."In the event the signal fai-1s, a seiies of eight or more dots, 
"Erase", is followed by "signal failed." 

F-lC: 
(Chg 5) 
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CEYLON 

3450, Colombo (4PB). 

3550. 

HOURS OF TRANSMISSION: FREQ.: 
0555-0600 • • • •••• - ••••••••••••••••••••••••••••••••••••••••••••••••• } 500 kc., A2; 8742 kc., Al. 
1325--1330 - • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

REMARKS: English system (see sec. 301H), transmitted automatically from Colombo Observatory, Preparatory signal of CQ OE 4PB 
TIME SIGNALS followed by wail signal <•-.. o) is sent 02 minutes prior to commencement of the time sl2nal proper. 

HONG KONG 

Tai Long Head (Hong Kong} (VPS). 
·HOURS OF TRANSMISSION: FREQ.: 

0200 - - • • - - - - - - - - - - - • - • - • - - - • - - • • • - • • • • • • - • ~ ·: - - - • • • - • • • - - - • - - • - • - . 
1000 ____ . _ . _ . _ .. __ .. _ .. _ ... __ ......... · _ .. _. _ .... _______ .. ___ . __ . _} 527.5, 8,566 kc., Al. 

PREPARATORY SIGNALS: For 2 minutes before the lime signal proper. CQ OE VPS HK TIME WAIT is sent from 53m.oo~ lo 54m_oos 
and from 54m_oll5 to·55m-oos station remains·silen.l. 

CHARACTERISTIC SIGNAL: A dot is sent on every second omitting the 28th, 29th, and 56th to 59th seconds, inclusive. 
REMARKS: Source is Royal Observatory, Hong Kong. 
NOTE: Ship stations within range are required to maintain silenc~ during the lime_of signal transmission. 

Hong Kong Broadcasting St!ltlon (KT) (ZBW). (ZEK). 
HOURS OF TRANSMIS_SION: 

0015 lo 2345, at H+15 and H+45 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
2215 to 1745, at H+l5 and H+45 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
1815 to 2145, at H+l5 and H~45 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • - • • • - • 

0500········································ 
0515 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
1100 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
1300 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
1500··································· .. ···••.• 
23 00 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .- • • • 

1.,:.~::.· :,~ -.~:;: :.~ ... _·_ ·_ ·_· _· _·_ ·_ ·_· .: ·. ·_ ·_. _· _· : .. _·:: '.:: _· """ ...... . 

04 DO • • • • • • • • • •••••••••••••••••••••••••••••••• 

0415 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
II 00 • .. • - • • • • • • • • • • • • • • • • • • • • • • • • • • • - ••••••• • • 
1300 • • • • • • • • • • • • • • • • • • • • • • - • • • • • • - • • • • • • • • • • • 
1400 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
22oo'- - • • • • - • • • • • • • • • • • • • • • • • • • • • • • • • • • • ·: • • • • 
2300 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 080 • Summer • • • • • • 

090 
130 
1315 , undays and holidays • • • • • • • • • • • • • • • • • • • • • • • • • • 
200 
2200 
2300 

~i~ : : : : : : : : : : : : : : : : • : : : : : : : : : : : : : : : : : : : : : : : : :} . 
1200 ....... _ ............ • ............... _ .... _. Winier••·•.·•• 

14 OD • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
2300 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

~~ ) i ~ ~;::::::::: : : ~:: ii iii ii iii i: i i::: : i !}summer • • • • • • 

1200 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••••• 
2200 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

FREQ.: 
(KT)338 kc., AO, AZ, AS. 
8905 kc., A 0, AZ, A3. 
5574 kc., A 0, A2, A3. 

(ZBW) 860 kc., A3. 

(ZBW) 860 kc., At 

I . 
(ZEK) 6.40 kc. 3940 kc., Al. 

Including N. M. 34/64 
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3570. 

3575. 

Shang-hai (XSG). 
HOURS OF TRANSMISSION: FREQ.: 

0300 • • • • • • • • • •••••••••••••••••••••••••••••••••••••••••••• } 458 kc,, Al, A2; 8,502 kc,, Al. 
0900 • · · • · · • • • • • • - - • - • - ••• - ••••••••••••••••••••••••••••••• 

REMARKS: New International (modified ONO GO) system (see sec. 30lC) commences at 03 minutes before the scheduled hours. Supple· 
mentary signals consisting of 21 dots are sent from oom1os to oom3os.and a long dash from oom35s to oom55s past t~e scheduled 
hours. Rhythmic system (see sec. 301D) follows, commencing at OJ minute and a supplementary signal, a long dash, is sent from 
osm1os to osm3os. 

NOTE: Reb·roadcast from Zikawei Observatory, Si2nals_mav also be transmitted in the 6 and 12 me. bands. 

T'ien-ching (BPV). 
HOURS OF TRANSMISSION: FREQ.: 

• mt : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :·: : : ~: } 9368 kc. 
PREPARATORY SIGNALS: 52moos_55moos, BPV (.,. ... •--• --•-l etc., before the scheduled hours. 
REMARKS: The English ordinary sistem (see sec. 301H) commences 5 minutes before scheduled hours. A supplementary signal, long 

dash is sent from oom1os-oom30 past the hour. Rhythmic system (see sec.301D) commences at 01moospast the hour, A supplemen· 
tary signal, long'dash, is sent from D6m1os-06m3os past the hour. . 

NOTE: Rebroadcast from Zikawei Observatory. • 

JAPAN 

381. 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. fokyo (Kogonel) (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, i0,000, 15,000 kc., Al, A2, A3. 

REMARKS: Carrier wave is modulated to 1,000 c/s and the time signals are indicated by an interruption of the· carrier 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 warnings for'iladio Station (JJY). 

3620. Tokyo (JAS). 
HOURS OF TRANSMISSION: FREQ.: 

1225-1230 - - - - - • • • - • • • • • • • • • • • • • • • • • • • • • • • • • - • - • • • • - • • - • • 16,170 kc., A I. 
REMARKS: Preparatory Signal consisting of "JAS22" sent slowly from 12h2omoo5 to 12h25moo5 , English ordinary system (see sec. 

301H). 

PHILIPPINES 

3630. Manila (DUW) 

3635. 

HOURS OF TRANSMISSION: . FREQ.: 

09551 
1455 Weekdays (Philippine Standard Time).· - - - - • - - • - - - - • - • - - - - - - - -
1955 }3650 kc. 
0955 Sundays and Holidays (Philippine Standard Time). • - • - - • - • • - - - - - • -

Manila (OUM). 
HOURS OF TRAN.SMISSION: FREQ.: 

1055 0455 l 
1655 
2255 
1055 

Weekdays (Philippine Standard Time.) - • - • • - - - - • • • - - - - - • - - • - - •

1 5880 kc., Al, 8920 kc., Al, 15832.5 kc., Al. 
Sunday and Holidays (Philippine Standard Time).· - - - - - - - - - • - - - - - - , 

?-18 
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3640. Djakarta (PKI) (PLC). 
HOURS OF TRANSMISSION: FREQ.: 

3650. 

0057--0100. - - .•• - - - - • • • • • - - - • • • • • • • • • - • • • • • • • • • • • • • • • • • • • • 8542, 11440 kc., AL 
PREPARATORY SIGNALS: 55moos to 56m5os. • ·······Doi(.) every second. 

56m55s to 57moos ••••• • - • • Dash ( - ). 
REMARKS: The New International (modified ONO GO) System. (See sec. 301C.) 

AUSTRALIA 

Rcidio Australia (Overseas Service of Australian Broadcasting Commissian). 
NATURE OF BROADCAST: The time signal consists of a transmission of 6 dots, one for each second from the 55th to the 60th incliJ, 

sive. The final dot is the time signal. A warning sign.al consisting of a single ·dot is transmitted 5 seconds before the first of the 
series of 6 dots (al 10 seconds before the hour). 

ERROR: Accurate to± 0.05 second. 
HOURS OF TRANSMISSION: FREQUENCY: PROGRAM: DIRECTED TO: 

25.,735, 21,540, 1-5,210 • • • • - - English • - • • • - - • • - - - - • - S.E. Asia 
0000 • - • - • - • - • - • - - - - - • - - • • • - 21,680 - : • • - -.· • • • • • - - - •. French • - - - - - - • - • - - - - • S. Pacific 

17,840, 15_,330:: • -- -- -.-- • - French -- • - • - • • • • -- -- - S.E. Asia 
OlOO ...... _ .. ___ .. __ . _ .... _ 25,735, 21,540. 17,840· - • • • - • English·· - • • • • - - • - - • • - S.E. Asia 

17,715, 15,180- • - •: • • • -- -- French -- • - • • • • -- - • • - • Mid Pacific 
0200 • • • • - • • • • • • • - • • - • • • • • • • 25,735, 21,540, 17,840· - - - • • • English - - • • - • • • - • • - - • - S.E. Asia 

~!~~ l · ..................... . ! 25,735, 21,600, 21,540, 17,840 • English - - • • - • • - • • - - - - •• S.E. Asia 
25,735, 21,600, 21,540, 17,840 • English· - - • - - • • • • • • • • - Mid Pacific 

0500 ........ __ .. _. _ ... __ . _ _ 21,680 • • • - - - - ·: - • - - • - - - English - • - - - - - - - - - - • - - Africa ! 25,735, 21,600, 21,540, 17,840 • English • • • • - • - • - - • • • • • S.E. Asia 

. 21,600 - • - .• - - - • - • - - • - • • - English····· - • - • • • - • • • Mid Pacific 
21,680 • - • - - - ·:.: • •• - • • • English - • • • • • • • - - • • - • • Africa I 25,735, 21,600, 15,180 • • • • • • English - • • • • • • ••• • • • • • • S.E. Asia 

0600 l 21,540, 17,840 • - • • • •• • • • • • Indonesian - • • • • • • •.· • • • • S.E. Asia 
0700 • • • • • • •• • • • • • • • • • • • • • • • • 11,710 (from 26.3.1961) • -.· • • - English - • • • - - - • • • • • • • • Europe, S. Pacific· 

21,600 • • • • - • - • - - - • • • • • • English • • - • • - • - • • • • - • - Mid Pacific 

1
25,735, 21,540, 15,180- - • • • - • English - - - - - - • • - • - • • - • S.E. Asia 

0
0
9
8
0
0
0
0 l ..... _. _____________ .. _ 11,810 - • • - • • • - • • • - - - - - • English - •• - - - , - - - ••• , • East Asia 

7,190- • • • • • • • • - • • • - • - - - English• - • • • • - - - • - - - - - Mid Pacific 
11,710 • • • • • - - • - • - - • - • - - English • - - • • - - - - - • - - - • Europe, S. Pacific 

I 
11,740, 7,220· - - • - - - • - • • • - Indonesian• - • • - - - - • • - • • S.E. Asia 

1000 _. _ ... __ .. ___ . _ ..... _. _ 25 735 15 180 9 570 - - - • - - - English - : • • • - - • - - - - - - - s.t, Asia 
1i:810: 9,580· '. -·· • • • • • • • - - Japanese••· - - - • • • • • - - - E. Asia 
7, 190 - - - - • • - • • • - - • .. - • • • Eng Ii sh - • • - • • - • - • • • - • • Mid Paci Ii c 

I 
11,740, 7,220 • • • • - - - • - - - - Chinese• - • - • • • - • • • - • • • S.E. A_sia 

1
12

10
0
0
0 

l __ . __ . _______ . _. ______ . 25,735, 15,180, 9,570 - - • - • - • English - • • •• - ••• - ••• , - S.L Asia 
I 9,580, 11,810 • • - • • -- • • - • - - Eng Ii s·h • - - - - • - - - - - - • • • S. E. Asia 

7,190 - - - - • - • - - - - - - - - -- - English - - - - - - • - - - - - - - • Mid Pacific 

I 
25,735, 15,180, 11,740- - - - •• - English - - - • - - • • • • - - • - - S.E. Asia 

1300 ___ .... ____ .... _ . ___ . _ _ 9,570, 7,220 - • - - • • - • - - • - - English • - - - - - - - - - • • • - - S.E. Asia 
9,580 • - - • • • • • • • • • - - • -· - English - • - • - - • - • - - • • - • E. Asia 
11,710 - • - - • - - - - - - - • • • • - English - -·- - • • • - • - - • - • - North America 

1
11,760, 7,220 - • - - • • • - - -- - - Thai • - - - - - • - • - • - • • - - • s.L Asia 

1400 • • • • • • • - • • -- -- • • • -- • • • • 11,740, 9,570- • • • • --·- • •• -- English• - • • -- • -- • • • • - • S.E. Asia 
9,_580 • • • - - • • • • - • • • • • • • - English • • • • - • - • • • • - • • • S. Asia 

1500 _. _ .......... _ .•.... "'". ! 11,760, 11,740, 9,570· - • • • • • • English·············•· S. & S.E. Asia 
7,220 • • • - • - • - • • • • • • - - - • English················· S. & S.E. Asia 

1600 ......... _. ____ . _ ...... { 11,760, 9,570, 7,220 • - • • • • • • English··········· - • • • S. & S.E. Asia 
11,710 • • • • • • -. • - - • •.• • • • • English,•••••••••••• - • • North America 

1700 - - • • • - • • • • • • • - • - • • • • • • • 11,760, 9,570, 7,220 • • • • - - - • English··············· S. & S.E. Asia 

2000 ... _ ...... ___ .. _ ..... _. 15,315 • • • • • • • - - • - • • - • • • ·English • • • • • • • • - • • • • • • Mid Pacific 
11,840 - - - • • • • • - - - - - - - - - English - • • - - • • • • • • • - - - S. Pacific 
15,315 - - - • • • • - • • • - - - - - • English-.·• - • • • • • • • • - • • Mid Pacific g~i l - · · · · · · · · · · · · · · · - · · · · · - 11,840 • • - • • - - • - • - - - • - - • English • • • • • • • • • • • • - - - S. Pacific 
15,240 • • • - • - • - • • - - - • • • • English • • • • • • • • • • • • • - • E. Asia 
25,735, 21,540, 15,210· • • • - - • English········ - • • - • • - S.E. Asia 

2300 - • • • • • - - - • • • • • • • • • • • • • • 15,240 • • • • - • - • • • • • • • - • • English••••••···· ... •••. E. Asia 
17,840, 15,330· - • • • • • • • • • • Indonesian••·· - • • • • • • • • S.E. Asia 

REMARKS: Al 0000 Sunday (En&lish), 0100 weekdays (English) and 0100 daily (French), the lime signal is broadcast faintly in the back-
ground without interrupting lhe .. program. ·,. 

Including N. M. 34/64 • • ·- :·-19 
Aug. 22, 1964 (Chg 5) ·ORlGINAL 
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3655. Syclney (VIS). 
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· H. 0. PUB. NO. 117B 
RADIO NAVIGATIONAL AIDS BYE-3997-62 

HOURS OF TRANSMISSION: FREQ.: 

~~ :~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : J 5 00 kc., A2. 

CHARACTERISTIC SIGNAL: 
First minute: Seconds 

Series X ( ... oe-) every 10 seconds·•···· - • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 50 
Silent•••· - • • • - - • • • • • • • • • • • • • • • • • • • • • • • • • ·, • • • • • • • • • • • • • • • • • • • •• • • 5 
Series dashes(-=) every second· • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 5 

Second minute: 
Series N (--•) every 10 seconds-••••·•··············•··················· SD 
Silent- - - - - - - • - - - - - - - - • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 5 
Series dashes<-) every second•••··················•·········· - • • • • • • • 5 

·Third minute: 
Series G (- .... ) every 10 seconds••····· - - • • - • • • • • • • • • • • • • • • • • • • • • • • • • • • 50 
Silent-·· - • - - - - • - • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ·• • • • 5 
Series dashes (amm) every second·················· • • • • • • • • • • • • • • • • • • • • • • 5 

REMARKS: The beginning of the final dash following the third minute is the time signal. 

3660. Sydney (VIX). 
NOTE: Canberra (Belconnen) (VH P) (3665) and Sydney (VIX) share the same frequencies. (VIX) transmits from 0001 to 0200, (VH P) 

from 0200 to 0400 and similarly for each ensuing 4 hours. 

3665. Canllerra-(BelconNn) (VHP). 
HOURS OF TRANSMISSION: FREQ .. : 

0025-0030 • • • • • • • • • •.• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 4·4•,6428,5,8478, 12907,51 l7Z56.8,2i4B5 kC.,Al. 
0755-0800 .............................................. {44,4286, 6428.5, 8478, 12907.li l125i.B, 

22485 kc., A 1. 
1355-1400 • • • • • • - • • - • • • • • • • • • • • • • • • • - - • - - • - - - • - - - - • • • • • • 
1955.:2000 ...............•.............................. J 44, 4286, 6428.5, 8478, 12907 .5, 17256 .8 kc., A 1. 
• Not on Tuesdays and Thursdays. 

REMARKS: United States System (see sec. 301A). Source is Commonwealth Observatory, Mt. Strom lo, Most closely controlled signals 
are on 8478 kc.Signals transmitted o'n other frequencies tend to have systematic differences of about ohe milllsecond,except for the 
signals on 44 kc. wh_ich 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 similarly for each ensuing 4 hours. 

3670. Melbeumo (VIM). 
HOUR'S OF TRANSMISSION: FREQ.: 

~!:;:~:~~ : : : : : : : : : : : : : : : : : : : : : : : : :. : : : : : : : : : : : : : : : : : : : : } 500 kc., A2. 
REMARKS: New International System. (See sec. 301C.) 

3680. Adolaldo (VIA). 
HOURS OF TRANSMISSION: FREQ.: 

~~~~=~~~~:::::::::::::::::::::::::::::::::::::::::::::} 500 kc., A2. 
REMARKS: International System. (See sec. 301B.) Except that the first minute consists of a series of the letter X (•••-.) commen­

cing at the 5th and finishing at the 50th second, followed by O (.,....,,_)each dash commencing at the 55th, 57th, arid 59th sec­
onds. Automatic transmission; source is Adelaide Observatory. 

3690- Perth (VIP). 
HOURS OF TRANSMISSION: 

~::t~!: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : } 500 kc., A2. 

REMARKS: International System. (See ~ec. 301B.). Source is Perth Observatory. 

?-20 
. (Chg 5) 
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RADIO 

TIME SIGNAi.$ 

3700. Wellington (ZLW) (ZMO). 
HOURS OF TRANSMISSION: FREQ.: 

2255-2300 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • - • • • • • - • 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 ~ervIce, Welling­

ton (ZMO). A preparatory signal of "Attention" (-•-•--)transmitted at 2254 and ZMO(--•• -- ---),repeated four 
limes, transmitted from 22h. 54m. !Os. 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.: 

0030 • • - • • • • • • - • • • - - • • • • • • • - - • ,. • • - • • • • • • • • • • • • • • • • • 
0400 - • - - - - - • • • • • • - • • - • • • - • - • • - • • • - - - - - - - - • • • - • • • - -
0630 - - • • • • - - - • - • • - • • - - • • • • • • _, • • • • • • • • • • • • • • • • • • • • • 
0700 • • - - • - - • - • • • - • • • - • • • • • • • • • • • • • • - • - - • • • - • • - • - • • 
0900 (except Sunrlay) • - - - • - - - , - - . - - - - - - - ...•. - •.•.....•. 
1000 - - - - - • - • - • • - - • - • • - - - - • • • - • • • • • • • • • • • • • • • • • • • • • 
llOO • • • • • - - • • • • • • • • • • • • • • • • • • • • • - • - - - ••• - • - • - - - • - -
I 700 - - - - • - - - • - • - - - • • - • - • - • • • - - • - - • • • • • • - • • • • • - - - • - ~70 kc .. A 3. 
1800 - • - • • - - - - • • - • • • • • • • • • • • • • • • • • • • - - - - •• - •• - • - • - • 
1900 - - - - • - - - - • • • • - - - • - • - • • - • - - - - • - - - - - - • • - • • - • • • • • 
200·0 • • - - - • • - - • - • • • - - - • • • • • • • - • • • • - - • - • • • • • • • • • • • • • 
2100 - • • • • • • • • - • - - • • • • • • • • • • • • • • • • • • • • - • - - - - •• - • - •• 
2258 - - • • • • - - - • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
2259 • - • • • - - - - - - - • - • - - • • • • • • • • • - • • - • • • - - - - - • - • • • • • • 
2300 - • - - - - • - - • - • • • - • - • • • • • • • • • • • • • • • • • • • • • • • • - - - - -

REMARKS: Each time signal consists of 6 dots, separated by I second intervals, with the last dot representing the exact minute. Error 
rarely exceeds . I second. 

GUAM ISLAND 

3800. Guam (NPN). 

3900, 

HOURS OF TRANSMISSION: 
0555-0600 - - • - - - • - - • • • - - • - • • • - • - • - - - • - • - - --- - - - - - - - - - -
1155-1200 - • • • , - - - • • - • • • • - • • • - - • • • - - • - - - - - - • - • - • • • - - -
17 55-1800 - - • - - • - - - - • - - • - - • - • • - - - - • - - - - - • - • • - - - • - • • - -
2 3 5 5- 2 4 00 - • • - - • - • - - - - • - - - - - - • • - • - • • - • - • • • - • - - - • - - - - -

FREQ.: 

484 kc., 4955 kc., 8150 kc., 
13530 kc., 17530 kc., 21760 kc., A I. 

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

HAWAIIAN ISLANDS 

Honolulu, Oahu (NPM). 
HOURS OF TRANSMISSION: 

0555-0600 - • • - • - - - - - • • - • • • - - - • - - - - - - - - • • • - - - - - - - - - - - -
1155-1200 • • - - - - - - - • • • - - • • - • - - • - • • - - - - - • - - - - - • - - - • - • • 
1755-1800 - - - - - - - - - • - - - - - - - - - - - • • - • - - - - - - - • • - • - - - • - • -
2355-2400 - - - - • • - - - - - - - - - - - - - - - - - • - - - • - - - - - • - - • • - • - • -

FREQ.: 

131.05, 4525, 9050, 13655. 
17122.4, 22593 kcs., Al. 

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

• Including N. M. 21/64 
May 23, 1964 ORIGINAL 
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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. 

B. PREPARATION AND DISPOSITION OF LOGS: Logs wiH be compfeted in dup­
licate. The orginal logs will be forwa·rded with the tape recording of 
the satellites and orbits to which they pertain. The copy wi 11 be re .. 
tained on file at the operations site for a period of one year. If the 
site has not received instructions t6 the contriry, the duplicate copies 
may be destroyed at the end of the one year period. The logs may be 
destroyed in accordance with normal secu-rity 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. 

~-~Z~.____,Block 2 - SITE. Enter the U. s. si.te number (Example: 
I I etc.). 

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

4. Block 4 - PREDICTED SIGNAL ACQUISITION. Enter the time and 
azimuth a't which it is predicted th.at_ the satelli_te will be acquired! 
as computed in accordance with Section Ill of this SOP. 

5. Block 5 - DTG of ALERT MSG. Enter the date/time group of the 
message activating the participation of the site 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 reference desi~nation (PRIMARY or 
SECONDARY) of the hut in which the intercept operation against this 
satellite orbit 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 
satellite orbit is carried out. (Determined by Officer-in-Charge). 

G-1 
ORIGINAL 

SECRET-EARPOP 
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9. Block 9 - TIME CODE GENERATOR S~CHRONIZATION. Ei;iter information 
on the latest synchronization of the TIME CODE GENERATOR used in the 
intercept operation. ·Enter the date and time the_generator was syn~hronized, 
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. In these _columns, 
a chronological history of the pass shall be maintained. List the GMT • 
(from the TIME CODE GENERATOR ·Display~ o·f 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 characteri~tics, control setting changes, 
and any other information that might assist analysis personnel in processing 
the data in Column 13. Note particulariy any unusual DATA CHANNEL signals 
in this _column. 

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

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

b. Al_l deviations from the normal recorder channel assignment as 
outlined in APPENDIX B. 

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

.. 

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

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

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

G-2 
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CONFIDENTIAL - RECLASSIFY WHEN FILLED IN 
1. Security Classification 2. Site 3. Date 

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

7. Hut 8 Recorder 9. Time Code Generator Synchronization 

I 61 at Kcs I Per hour 
10. Time 11. Frea 12. Bear 13. Remarks 

11 
! 

: 

14.. Corrnnents 

15. Approved 1. Security Classification 

G-3 
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APPENDIX H 

LABELING 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 c::if the tape 
without removing the label. A sample tape label form will be foun.d 
at the end of this Appendix, and is to be reproduced locally as re­
quired. 

B. LABEL ENTRIES: The tape labe 1 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 ALERT message). 

3. TIME UP: Enter the ZULU Time that each satellite was first 
in~ercepted on a DATA CHANNEL beside the appropriate entry in colwnn 
.2. ,.. ( Obtairied from OPERATOR I S Lffi). 

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 LOO). 

5. CHANNEL ABSIGNMETilT: I:f the recorder channel assignment is 
as specified in APPENDIX B, the word NORMAL shall be entered in this 
space. If the recorder_ channel assignrnent deviates :from that specified 
in APPENDIX B, the word ABNOP.MAL shall be .entered, and a full descrip~ 
tion of the situation given in Block 14 0f' the OPERATOR I S LOG (APPENDIX 
G). 

6. REEL NUMBER: Enter the number 0f the reel and the total 
number of reels, e.g. 1 of 1, 1 •Of 2, etc. 

7. CLASSIFICATION: Enter the Class:Lf:Lcation SECRET/HANDLE VIA 
THE BYEMA.N CONTROL SYS'l'EM/PROJECT EARPOP. 

C. LABELING THE TAPE BOX: Write the complete satellite mission number 
and corresponding orbit for each satellite recorded in the intercept 
0peration on the exposed portion of' the inner folder o:f the tape box, 
in such a manner that it will be readily visible on one end of the box. 
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CONFIDENTIAL - RECIASSIFIY WHEN FILLED IN 
7. Classfication 1. Site 

2. Source 3. Time Up 4. Time Down 

: 

5. Channel Assignment 6. Reel No. 
OF 

7. Classification 
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REPORT THE FAILURE OF ONLY ONrE PART OR TUBE ON THIS FORM 
I . REPORT NO. 2. REPOR Tl NG ACT I VI TY REPAIRED OR REPORTED BY (NAME) •· OATE OF FAILURE 13. 

-,-. ~,-0-U_I _PM_E_N_T_I _N.,-5 T~A_L_L-,E"D-1 N-(,-TY_P_E_AN_O_N_O. -j--·---- -- --·------- --------rl6-. -,-,-... -,- -.. ~l_T_E_R_R_f A_O_I_N_G_O_R ____ ~ 

1

1 _7 ___ n-WA_S __ - ... [-SI_S_S_I 0-N-nA-90-RN-T0[,-0-1+-.,-_--0-P[_R_A_T_I ON_A_L_C_O<_O_I T-1-0< 
INSTALLATION LOG TIME 

1 

EQUIPMENT 

COMPONENT 
(MAJOR UNIT) 

ASSEMBLY OR 
SUBASSEMBLY 

9. MODEL DE.SIGNATION ANO MOD. NO. 

13, MODEL OES!'s'fATION AND MOO. NO. 

17. ASSEMBLY ANO MOD. NO. 

10. SERIAL NO. 

14, SERIAL NO. 

18. SERIAL NO. 

11. CONTRACTOR 12. CONTRACT OR ORDER NO. 

I 5. CONTRACTOR 18. O)NTRACTOROROER NO. 

19. MANUF ACTUREA 20. (LEAVE BLANK) 

PART 
DATA 

21. PART NAME OR TUBE TYPE 22, STOCK NO. (FAILED ITEM) 123. Pf,QTREF, OESIG, IV-101.R-IOI. ETC.) 24. REPAIR TIM[ (MAN,HOURSI 

25. HOURS IN SERVI CE 26. MANUFACTURER OF FAILED PART 

I " -
SER I AL NO, 20. 

29. f" I AST INDICATION OF 30. CHECK TYPE (SI OF TUBE OR PART FA I LURE 3 I. 
.l!!QUBLE - -I INOPERATIVE 007 ARC! NG 001 GASSY 

- - -• INTERMITTENT 710 BEARING FAILURE 300 GROUNDED 

- - >---
3 LOW PERFORMANCE 700 BENT 300 LEAKAGE 

- t--- -
790§ 

OUT OF ADJUST. 2 

006 SHORTED 5 

770 SLIP RING OR 6 
COMMUTATOR 

• NOi SY 040 BINDING 730 LOOSE FAILURE I 

- t--- -
5 OFF FREQUENCY 070 BROK EN 004 LOW Gil OR EMISSION 

- - - 018 □ TESTED OK 3 

0 ID NOT WORI'!.. 
6 OUT OF AOJUSTMENT 720 BRUSH FAJ LURE 7 so Ml SS!NG 7 

- t--- -
7 OVERHEATING 080 BURNED OUT 009 NOi SY 

- t--- -
020D WORN EXCESS- 4 

I VELY 
8 UNSTABLE I 30 CHANGED VALUE 450 OPEN 

>--- - -
• OTHER 170 CORRODED 099 OTHER □ 

32, 
SEE INSIDE FLAP 
FOR ADDITIONAL 
CODES 

33. REMARKS (Contuur on rrt1er1r udr 1/ n~cuiary} 

DD ( 1 AUG 54) 787 

ELECTRONIC FAILURE REPORT FORMS (DD Form 787) 

1APPENDIX I 
I-1 

Approved for Release: 2021/04/20 C05025331 

WAS REPLACEMENT PAhT AVAi LABLE 
LOCALLY 

17vES nNO 

CAUSE OF FAILURE 

-
F~UL TY PACfl:.AGING 

-
MISHNWLING ,__ 
INSPECT ION OR TEST 

>--
NORMAL OPERA Tl ON 

~ 

STORAGE 
,-.. 

ASSOCIATED ,:A,1 LURE- EXPLAIN -
OTHER 

WAS THE PART REPLACED DURING 
PREVENT I VE MAlrNT7[N.ANCE7 

YES n NO 

ELECTRONIC FAILURE REPORT 
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ALERT REPORT MESSAGE .FORMAT 
( SEE NOTE 1) 

PRECEDENCE (PRIORITY) 

DATE/TIME GROUP 

FM 

TO DIRNAVSECGRU 

INFO DIRNSA 
~---~ 

CLA,SSIFICATION/NOFORN /HANDIB VIA COMINT CHANNELS ONLY 

THIS IS A ~I ~~~~~LERT REPORT MESSAGE (NOTE 1) 

BYE-3997-62 

ALFA: (Abbreviated satellite designation/sand orbit number/s as 
in ALERT message. 

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

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

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

ECHO: (Remarks - j_f none, omit this i tern). 

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 1Al234." Alert 
Report messages will be forwarded outsjde of the BYEMAN 
Control System and flagged "This is ~ !Alert Report 
Message." 

J-1 CHANGE 1 
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EXAMPLE: 

. PRIORITY/ROUTINE 

Ol2345Z JUL 64 

FM 

·TO DIRNA.VSECGRU 

INFO DIRNSA 

SECRET - NOFORN - HANDLE VIA C CMINT CHANNELS ONLY 

THIS IS A I IALERT REPORT • 

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

BRAVO: 3B 2525C, 3C 25·26B 

CHARLIE: 3C 2526C• 

BYE-3997-62 

DELTA: REQ following. parts ASAP: ONE EACH POWER TRANSFORMER, ETC. 

ECHO: IN RECEIPT YO.UR DTG 'S 040404Z JUN. 

.·J-2 CHANJ.E 1 

SECRET EARPOP 
•'.' 
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APPENDIX K 

RECEIVING SYSTEM SENSITIVITY CHEC°K 

A. INTRODUCTION 

1. This procedure is to 1:le carefully followed whenever a quan,­
ti tati ve sensitivity check of the equipment is made. Ordinarily, the 
following conditions will generate a need for this sensitivity check: 

a. Dti.ring the initial set-up of the System POPPY equ~pment. 

b. Whenever repairs have been made which could affect the 
sensitivity of the receiving system (change of RF, IF, or oscillator 
tubes, or other components). 

c. Immediately prior to the commencement of a series of 
ALERTS. 

d. Whenever the system fails the RAPID SENSITIVITY CHECK. 

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

f, At intervals as requir';'d to insure the system is capable 
of operation on short notice, i.e., two hours after the receipt of an 
ALERT message, when there is a period of more than one week between 
.orbits. 

2. In order to aG~omplish the check, an AN/URM-44 or similar 
signal generator having a calibrated output control will be required. 
The generator must be able t.o cover the VHF frequency spectrwn: and 
have a calibrated output of from O DBM to 120 DBM. If the Signal 
Oenerator being used has the output calibrated in Microvolts rather 
than in DBM the MICROVOLT/DBM CONVERSION NOMffiRAPH, Figure K-1 may 
be used to convert settj_ngs of the Signal Generator to DBM. 

Microvolts DEM 

100 .-67 
120 -65 
140 -64 
16o -63·. 
180 -62 
200 -61 

Microvolts DBM Microvolts DBM 

250 -59 600 -51 
300 -58 700 ..:50 
350. -56 800 -49 
400 ... 55 900 -48 
450 -54 -1000 -47 
500 -53 

MICROVOLT/DBM CONVERSION NOMOGRAPH 
Figure K - 1 

K - l· 
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Microvolts 

1200 
1400 
1600 
1800 
2000 

DBM 

-45 
-44 
-43 
-42 
-41 
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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 coMmencement of'. sensiti-­
vity checks, with the frequency band selection switch of the signal 
generator set in the appropriate position for the check. 

B,. RECEIVER SENSITIVITY MEASUREMENT 

l. CHANNEL A SYSTEM 

a. Place th~ '·'3-4" converter switch in position No. 3. 

b. Disconnect the antenna cable at the transition located 
near the bottom of the mast. 

c. Calibrate the receiver frequency in accordance with instruc...: 
tions contained in the receiver instruction manual. 

d. Set the receiver controls as follows: 

LINE METER Switch 
LINE GAIN 
ANT TRIM 
AGC 
LIMITER 
BANDW1IYI'H 
BFO 
AUDIO RESPONSE 
BREAK IN 
FUNCTION 
BFO 

+10 
Optional 
To be adjµsted 
Fast 
Off 
16 kc 
0 
Wide 
Off 
MGC 
Off 

LOCAL GAIN • 10 
RF GAIN 
MEGACYCLE CHANGE 
KILOCYCLE CHANGE 

To be ac!ljusted 
Assigned Frequency 
Assigned Frequency 

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

f. Connect the output of the signal genera.tor t·o the •i3_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 
sensiUvity.) 

K - 2 
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g. Set the signal generator as follows: 

RF 

Modulation 
Output 

Approximate 
frequency for 
400· cycles at 
Approximately 

calibration 
CHANNEL A 
30% 
-40 dbm 

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

L Reduce the output of the Signal G.enerator ·to minimum. 

j. Adjust the RF GAIN control of the receiver until the 
LINE LEVEL 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 me:ter. Reduce the RF GAIN control g.S necessary to 
keep the LINE LEVEL meter on scale. 

1. Determine System Saturation level: Slowly increase the 
RF GAIN control, reducing the LINE LEVEL 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 cont.roL 
The point at which the LINE LEVEL meter peaks is the saturation.level 
of the system. This eondi tion occurs as a resul.t o·f saturation of the 
fourth IF stage of the receiver and i'ndicates 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 AB A REFERENCE LEVEL FOR FUTURE ADJUSTMENTS. 

m. Adjust RF GAIN control to saturation reference level as 
determined in paragraph k. above. Reduce the RF GAIN control until 
the LINE IEVEL 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 -40 dbm, Carefully adjust the Si•gnal Gene­
rator frequency until maxim1.1m is indicated on the LINE LEVEL meter of 
-t,he re.cei ver. DO NOT AD.JUST THE RECEIVER RF GAIN CONTROL. If the 
R~.ceiver approaehes saturation, reduce the output of the Signal Gene­
rator as required to maintain the Receiver below the saturation level. 

K - 3 
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o. when exactly in tune recheck the reference output setting 
and percentage of modulation of the Signal Generator. 

p. Carefully readjust the Signal Generator attenuator until 
the LINE LEVEL meter is exactly 5 VU below the saturation reference 
level of the receiver. F.ead the Signal Generator attenuator setting 
in dbm. Add -70 db ·to the reading of the Signal Generator to compen­
sate for the loss insertea by the djrectional c, upler. THIS FIGlJR}: 
IS THE SENSITIVITY OF THE SYSI'EM FOR AN APPROXIMATELY 3: 1. SIGNAL/ 
NOISE RATIO. The sensitivity figure shoul<'l not be less than -105 dbrn. 
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. 4. 
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 o1:>tained with the sensitivity fi.;. 
gure obtained in paragraph p. above. If the two fj_gures are within 
5 db, the converters can be considered to be operating satisfactorily. 
If the two rea<'lings differ by more than 5 db, the low reading 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. l. 

b. Disconnect the lower antenna cable at the transition 
located near the bottom of the mast. 

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

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

e. Plug a pair of headphones in the PHONES jack of one of the 
receivers. 
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:f. Connect the .output of the signal generator .to TEST POINT 
111-2 11 on the Converter Control Panel. Output of the signal generator 
will be applied to the conver~er through a directional coupler (Identical 
to that of CHANNEL A). 

g. Set the Signal Generator as follows: 

RF frequency 

Modulation 

Output 

Approximate calibration 
frequency for DATA 
CHANNELS. 

400 cycles at 30% 

Approximately -40dbm 

h. Repeat steps 11 h 11 through "l'', as specified for the 
CHANNEL A system, for the CHANNEL B and CHANNEL C receivers. 

i. Adjust RF FAIN c0ntrol to saturation reference level as 
determined in step "k" of the CHANNEL A procedure, above. Reduce the 
RF GAIN control-until the LINE LEVEL meter reads 10 VU below the satu­
ration referenc·e level. Switch the LINE METER Switch t.o the "O" posi­
tion, and again reduce the RF GAIN control,.mtil the LINE LEVEL meter 
;r-eads 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 c0ntrol may be used to adjust the LINE LEVEL meter to 
a convenient level during_this adjustment. The receiver gain is now 

• set 30 db below the saturati0n reference -level established- in step "l". 

j. Repeat steps "n 11 through. "p", as specified for the CHANNEL 
A System; for the CHANNEL Band CHANNEL C receivers. 

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

1. This completes the sensitivity check of the DATA CHANNEL 
system. Disccmnect the Signal Generator. RECONNECT THE ANTENNA CABLE. 
Switch the "l-2" converter switch te> l, 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 spectrwn. These signals are wtthi n the tuning range 
of the receiver; no c0nverter is required. Sens:Lti vi ty ehecks on the 
CHANNEL D System are to be made at the frequencies on which TIME SIGNALS 
will b~ received by the station. 

b. Calibrate the CHANNEL D Receiver frequency dial in accord­
ance with instruct:Lons contained j_n the rece:i.ver .i.nstruction manual. 

K -__5 
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c. Set Receiver controls as specified in paragraph B-1-d 
for CRl\.NNEL A eystem, e<Xcept set Mc and Kc CHANGE to the fr-eq_uency 
of the time signals to be received. 

d. Plug a pair of· headphone.s in the PHONES jack. 

e·. Disconnect the CHANNEL 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 Receiv:er. ( There· is 
no directional coupler in the CHANNEL n System. Therefo'te•, there, will 
not be a 70 db coupler loss in this system. ) 

f. Set the Signal Generator as follows: 
• 

RF Frequency 

Modulation 

Output 

Approximat·e Frequency 
. of TIME SIGNALS 

400 cycles at 30% 

Approximately ._110.dbm 

g. Adjust the STGNAL GENERATOR frequency until the output of 
the receiver is maximum when the receiver is.set to the approximate 
frequency of the 0bservatory Time Broadcast. 

h. Reduce the output of the Sig:nal <:;.enerator to minimum. 

i. Adjlllst. the RF GAIN control of the receiver until the 
LINE LEVEL meter re·ads between - 5 VU and O VU. The LINE LEVEL· meter 
is reading system noise. 

j. Carefully adjust the A.NT TRIM. control for maximum reading 
Gf the LINE LEVEL Meter. Reduce the RF GAI~ control as necessary to 
keep the LINE LEVEL meter on scale. 

k. Determine System Saturation Level: Slowly increase the 
RF GAIN control, reducing the LINE.GAIN control as necessary to keep 
the LINE LEVEJ, meter on scale, W1til the LINE LEVEL meter reads maxi­
mum and begins to decrease for further ·.advances of the RF GAIN control. 
The point at whi.ch the LINE LEVEL meter .Peaks is the saturation level 
of the system. This condition occurs as a result of sati,lration of the 
f'ourth IF stage of' the receiver, and indicates that there is 
ample gaiP- in the rece.i ving system_. Reduce the RF GAIN until the LINE 
LEVEL meter reads l VU less thaR the value indicated at saturation. 
THIS $ETTI.NG WILL BE USED Af3 A REFERENCE LEVEL FOR FlJTURE ADJUSTMENTS. 

1. Adjust RF GAIN control to saturation reference level as 
determined in paragraph k. above. Reduce the RF GAIN control until 
the LINE IBVEL 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. 
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' 
. m. Advance the attenuator c-0n,tFGl · of the ·Signal Generator 
•• • --✓ '-· 

to. a· setting of approximately -llO dbm. Carefully adjust ··the Signal 
Genera-for f'reque.ricy until maximum is indicated on the LHE ffiVEL metet 
of the receiver .• DO NOT ADJUST THE RECEIVER RF GAIN CONTROL.\ If the 
Receiver approaches saturation, reduce the 0utput of the $,ignal Gene-,. 
rator as required to maintain the Receivel? below the saturation level. 

n. When exactly in tune, reche.ck the referenc_e output setting 
. and percentage of modulation of the ,Sig~al Geper_a~q~:• • •• .. • ... , .• 

o. Carefully readjust the Signal Generator atteriu!:l,tor until 
the LINE LEVEL meter is exactly 5 VU below the -s·atl).rati~rf reference 
level of the receiver. Read the Signal Generator attenuator setting . 
in dbm. THIS FIGURE IS THE SENSITIVITY OF THE SYSTEM FOR AN.APPROXI­
MATELY 3:1 SIGNAL/NO::CSE RATIO. (Note that becaus~ the.re is· no directional 
coupler in the CHANNEL D System, tlw system sensi ti vi ty is read directly 
from the calibrated output of the Signal Generator. Th~ 70. db loss 
of the directional coupler is not added to this reading.) Tpe sensi­
tivity figure should n0t be less than·-105 dbm. ·Log the sensitivity 
figure obtaine·d. If. subsequent sensitivity measurements show a de ... 
crease of 5 db or more . in the system sensitivity, the. sy~tem ~:q.c;mici 
be checked for trouble. 

p. This· completes the· sens:i:tivity' check of the CHANNEL D 
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 Observator)i: '.l'ime Broadcast -a; le~st once. during each twenty-four 
hour period if the station is tasked ,with one or··mor'7 in.tercept operations 
per day; and during the pre-operational check if the s.tation is operating • • 
less frequently. The ASTRODATA TIME CODE.GENERATOR f's-equipped with a· 
battery pack which keeps the internal clock running d~~ing power inter­
ruptions. Time code and visual outp-µts are disabled, hoi,,~ver. The battery 
is trickle charged while power is applied, and when power·fails, the oscillator 
and counter sections are automatically switched to the battery. It is there­
fore unnecessary to resynchronize the ASrRODATA TIME·CPDE° G~N~RATOR after 
power outages o_f less than six hours. If power h_as not been restored at 
the end of six hours, the ASTRODATA TIME CODE GENERATOR must be turned off, 
and resynchronized when power 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 Observatory Time Broadcast used. 

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

4. Amount and direction of TIME CODE GENERATOR drift for each insttument. 
(Time difference between Observatory Time Broadcast and TIME CODE GENERATOR 
after last synchronization, subtracted algebraically from titp.e difference 
between Observatory· Time Broadcast and TIME CODE GENERATOR before resynch­
ronization.) 

5. D·cift rate per hour and direction of drift for each instrument. 
(Amount of drift as determined in paragraph B-4 above div.ided by number of 

hours since last measurement, normally about twenty-four hours.) Indicate 
whether the TIME CODE GENERATOR is running fast by plus (+) •or slow by 
minus (-). 

6. Amount of error after resynchronization. (Accuracy goal is within 
+ 10 milliseconds. Note that measurements can be most conveniently made if 
the TIME CODE GENERATOR is synchronized a few milliseconds ahead of the 
Observatory Time Broadcast.) 

L-1 
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7. Remarks. Enter any information pertinent to the history.of· the 
TIME CODE GENERATOR. 

C. CALIBRATION PROCEDURE: The following is a recommen~ed procedure tor 
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 it has been off before atte~pting 
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 irt 
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 Observatory Time Broadcast that can be conveniently received at the 
site. Standard Time broadcasts are also transmitted in the VLF spectrum. 
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 ol syhch­
ronizing the TIME CODE GENERATOR. VLF Standard Time Broadcasts are 
transmitted on the following frequencies. 

FREQUENCY CALL SIGN TRANSMITTER LOCATION 

15.5 kcs NSS Annapolis, Maryl.=tnd 
16.0 kcs GBR Rugby, England 
18.0 kcs NBA Balboa, Canal Zone 
18.6 kcs NPG Jim Creek, Washington 
19.Skcs NPM Lualualei, Hawaii 

b. Move the STANDBY switch to the dmm 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 tirne at which the TIME CODE GENERATOR ·is to be stari:~d. 
Seconds indicators should be left on 11 00". 

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

•. button. In the case of WWV, the even minute is indicated by the start of the 
steady tone (not by the GMT code signal transmitted between the voice an­
nouncements). 
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e. Connect thel PPS output of the TIME OPDE GENERATOR to the 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 
cor:i,trol 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 Pauel; 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. If the duration 
is more than 500 milliseconds, turn the MTE 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 tr~ce. 

h. Manipulating the RETARD button, the RATE MS/S switch, and the 
TIME/CM co_ntrol, move the "tick'· nearer in time to the initiation of the 
sweep. If_the "tick" should disappear to the left of the trace, press 
the A~VANCE 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 AST~ODATA TIME 
CODE GENERATOR is synchronized with rea~ time. To check synchroriizati6n, 
wait until the next time announcement a?d verify that the correct ticie of 

• day is indicated. 

J· If the observatory broadcast employed in the synchronization 
transmim other than Greenwich Mean (ZULU) time, it will be necessary to add or 
subt.ract -a certain number of hours from th~ transmitted time to set the TIME 
CODE GENERATOR. Both the TD1E CODE GENERAroR and the clo~ks shall be set 
to Greenwich Mean (ZULU) time. 

k. If the TIME CODE GENERATOR is reading incorrectly but is. synch­
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. Frequency 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. Immediately prior to the commenceme:i;it of a series of ALERTS. 

c. 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 0f an ALERT message, when there is a·period of more than one 
week between orbits. 

e. Whenever maintenance of any kind· is perfQrmed on the 
TIME CODE GENERATOR. 

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

2. Preliminary Remarks: It occasionally 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. 
I.a.eking 11 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 operat:i,on of these buttons. 

b. Connect 1 PPS from the Signal Panel to the EXT TRIG 
connection on the OSCILLOSCOPE, Adjust the TRIG LEVEL control to 

. provide a tr.ace. 

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 control 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 VARIABLE 
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. 
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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 VARIABIB TIME/CM control. 
Move the HORIZONTAL POSITIONING control· to c~nter the second pulse 
on the screen, arid 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 seve·nth pulses- frorri the 
end of the train. The indications to be expected are summarized below. 

NUMBER OF PULSE WIDE PULSE NARROW PULSE 
FROM END OF TRAIN 

. UNIT SEC ONffi UNIT SEC ONffi 
1 1, 3, 5, 7, 9 o, 2, 4, 6, 8 
2 2, 3, 6, 7 o, 1, 4, 5, 8, 9 
3 4 - 7 O - 3, 8, 9 
4 8, 9 0 - 7 

TEN SEC ONffi TEN SECONffi 
5 10, 30, 50 oo, 20, 40 
6 • 20, 30 oo, 10, 40, 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 button associated 
with each of the remaining pulses is given below. 

NUMBER OF PUISE APPROPRIATE ADVANCE 
FRCM END OF TRAIN COUNT BUTTON 

8 Unit of Minutes 
9 tf 

10 II 

11 II 

12 Tens of Minutes 
13 II 

14 II 

15 Unit of Hours 
16 II 

17 " 
18 II 

19 Tens of Hours 
20 II 
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L 
h. Reset the ASTRODATA for the correct display. 

i. This completes the ASTRODATA Time Code Check. 
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EPHEMERAL DATA MESSAGE FO~T 

CLASSIFICATION 

PRECEDENCE 

FM DIRNAVSECGRU 

TO 

CLASSIFICATION 

BYEMA.N. CHANNELS 

BYEMA.N CHANNELS 

1. This ·is ephemeral data for mission/s· 
number/ s ) .. 

2. Read six columns: 

ONE TWO THREE FOUR 

(c~mplete 

FIVE 

BYE-3997-62 · 

satellite mission 

SIX 

(NOTE 1) (NOTE 2) (NOTE 3) (NOTE 4) (NOTE 5) (NOTE 6) 

NOTE 1: Orbit number applicable to all POPPY missions included in 
one launch. 

NOTE 2: 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. • 

NOTE 3: Time (GMT) of eq,uator crossing for ALFA mission. 

NOTE 4: Longitude of equator crossing for ALFA mission in degrees West_. 

NOTE 5: Time (GMT) of equator crossing for BRAVO mission. 
~ 

NOTE 6: Longitude of equator crossing for BRAVO mission in degrees West. 

ABOVE FORMAT PROVIDES .EPHEMERAL DATA FOR TWO SATELLITES ONLY. 
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A. INTRODUCTION 

APPENPIX N 

WEEKLY EQUIPMENT MA.INTENA.NQE CHECKS 

A.ND REPORTS 

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 
:j.nstructions for equipment maintenance. adjustments -and calibrations. 
They are intended to ensure optimum performance of the system and 
provide NRL with a continuing record as t9 the operational status 
of the equipment. 

2. Step by step procedures for weekly equipment checks: 

a. Antenna pattern measurements. These measurements will be 
conducted with the channel A and data channel antennas, designated A 
and B respectively. 

(1) Equipment required. A test transmitter having the 
same general transmitting frequency as the converters, or an antenna 
fed from a VHF si.gnal generator calibrated in the hut, is requir.ed 
for pattern measurements. The transmitter or transmitting antenna 
should be 1oo·to 200 feet away and elevated if possible. If neither 
of these equipments is available, orient the two hut anteqnas 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, 
mrutipath 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 signal by 4 db' for a total of 10 db 
and repeat step (b) above. 

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

b. Tangential sensitivity measurements of channel ALFA and 
~ATA 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. 

(4) Adjust the RF level of the .sign~l 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~ scope calibrate out. 
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(5) Record the output level (in db) from the si~nal generator. 

(6) Disconnect the output ·of the signal generator from the 
input to the converter, measure and record the receiver output·!}oise level 
in millivolts peak-to-peak. 

(7) Measure the converter local oscillator ~requenqy 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 conv:erter). 
Record this frequency. 

(8) Repeat steps b(l) through b(7) for all converter::,. 

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

(1) AM electronics. Use the pr·ocedures 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) FM electronics. - Use the procedures outlined in sections· 
2-31 through 2-37, 

_ (3) Tension adjus·tments. Use procedures outlined i-n .sect~ons 
3-50 through 3-54. Make all adjustments at 30 inches per second. • • 

I 

(4) Make.the following additional checks: 

• (a) Measure the capstan powe_r amplifier frequency across 
terminals D8 and D9 on t~e main terminal board. This should be bO CPS 
whe;n thi .capst·an power. amplifier is in the PREC FREQ position. 

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

(c) Using the 50 KC test tape pr0vided by NSA or NRL, measure 
and record the freqµency and note the' .range variation from readout, to r.eadout 
for a five minute portion of the tape. 

• ( d) ADU. The ADU should be set up accord;i.p.g to .. the maintenance 
manual procedures. The di9des should be checked and an overall·evalµation 
.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 isl 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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Also, the. drift rate of tim~ code generator should be checked daily.and the 
average value for the week recorded. 

(f) Noise. A check should be made by swingi.ng the antenna 
through 36o. degrees. The n_oise should be given a bearing reading_ ( or rang~ 
of bearings}j "an .amplitude reading (volts peak-to-peak from scope'" obs_erva­
tion9) as, compared to the quiet part of the ,horizon and a.rough ~escription 
of its character. (See figures #2- _and #3) 

#2- and #3 - The left photo shows approximately 100 millivolts .peak-to-peak 
of noise at a bearihg of 2~0 degrees (quiet part of the sky) 
and the right photo shows approximately 400 millivolts of noise 
at 90 deg3?ees for a ratio of 4 to .1. 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 osciilator 
frequency· of converter primary #1 is 136.800 MCS, omit 136 MCS and record 
.800 KCS. • 
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6. These·procedures for maintenance checks are designed primarily for 
colle.ction stations which operate exclusively in hilo huts, but may be 
modified as r·eq_uired for those stations whose eq_uipment has been permanently 
located inside buildings. 

7. The information contained in check sheet~ and forwarded to·NRLJ 
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 appropriate·channels to Director, Naval 
Security Group. 
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Site -------
(PRIMARY CHECK ·sHEET. TO BE SENT TO J.'ilRL CODE 5435) 

1. Antennt:;ts: Primary A pattern 3 db points 0 • 6 db points 0 • 10 db 
points o Oline. Primary B pattern 3 db points_0 • 6 db_points_0 . 

10 db points __ 0 • 

2. Converters: Sensitivity - Primary #1 dbm. 1/2. dbm. #3 dbtn. #1+ dbm. 
Frequency - Primary #1 --ices. =f/!2. --ices. #3 kcs. #1+ ---ires. 
Receiver noise output - Primary cmive'rter #1-mv p-p._ 

=f/!2. __ mv p-p. ·#3 __ mv p-p. #1+ __ mv p-p-. -

Recorders: FM Electronics aligned ok. AM Electronics aligned 0k; 
Tape Tensions ---=-run __ oz. Wind_:__ oz. Rewind --;-z. -
Internal 5Okc oscillator frequency cps. 
Playback of 5Okc off tape cps. -
Range of variation of tapeplaJback cps. 
Power amplifier frequency__:_cps. --

4. ADU: Diodes • ok. replaced. Chopping ok. - adjusted 
Overall operatic~_-_satisfactory or unsati~factory. 

Ti~ Code Generator: Code ratio of bits to carrier volts p-p.-
Average drift .rate per day_--;--

6. Noise: Bearing Charact_eristics Amplitude 

Bearing Characteristics A:nPlitude 

Bearing Charaeteristics Amplitude 

Bearing Charac:teristics Amplitude 

Bearing Characteristics Amplitude 

7. Description of Noise: (i.e., Ignition, Diathermy, Voice, Commwiications, 
Flourescent lighting and cyclic rates of each). 
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(SECONDARY CHECK SHEET. TO BE SENT TO. NRL CODE 5435) 

Date 

Site 

1. Antennas: 
points __ o 
points __ 0 

d Secondary A pattern 3 db points __ 
Secondary B pattern 3 db points __ 0 

6 db poi'nts_0 • 

6 db points_o 
10 db 

10 db 

2. Converters: Sensitivity - Secondary·#l dbm. ffe. __ dbm. 
=/P+--. dbm .. 

Frequency - Secondary #1 -'ires. 1/2. kcs. 
=/P+--kcs. --

#3 dbm. . --, .... 
#3_ •• _kcs. 

Receiver noise output - Secondary converter 

3. Recorders:. FM Electronics aligned ok. AM Electronics • aligned ok. 
Tape Tensions -=--run __ oz. Wind oz. Rewind . ~. --
Internal 50kc oscillator frequency __ cps. -
Playback of 50kc off tape cps. 
Range of variation of tape playback cps. ---Power ~mplifier 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 Characteri-stics 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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APPENDIX 6 

DATA RECORDING CHANNEL ASSIGNMENTS ... 

l, The following instructions for data recording channel assignments 
are applicable to missions 7101, 7103, 7104 and all future p~yloads 
successfully placed in orbit. 

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

Mission (s) Tasked 

7104A/B, 7104A/C or 7104A/D 

7104B/C or 7104B/D 

7104C/D 

7101A/B. 

7103A/B or 7103A/C 

7103B/C 

7103A and 7104B 

Channel assignm~nt 

Alfa on 1/3, Bravo, Charlie or Delta on 

Bt-avo oq 1/3, Charlie or Delta on 5/7. 
Charlie on 1/3, Delta on 5/7-. 

Alfa on 1/3, Bravo on 5/7. 

Alfa on 1/3, Bravo or Charlie on 5/7. 
Bt-avo on 1/3, Charlie on 5/7 

03 Alfa on 1/3, 04 Bravo on 5/7. 
2. When~-------,----~~-of different mission payloads with the same letter 
designation is tasked, they will be recorded in numerical sequence as 
follows: 

7103A and 7104A 03 Alfa on 1/3, 04 Alfa on 5/7. 

3, The above instructions for recording POPPY data in alphabetical or 
numerical sequence applicable only whenl lpayl0ads is within 

5/7. 

the collection site's intercept rangej Jduring 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 fr-om 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 NBA 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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