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DRO-309A Series INSTA LLATION AND OPERATION

sEcTloN lll

II{STATLATIOTI Al{D (IPERATI(II{

3.I UNPACKING AND INSPECTION

3.1. I Examine the shipping carton for damage before the equipment ls unpacked. If the carton has been dam-

aged, try to have the carrier's agent present when the equipment is unpacked. If not, retain the shipping carton

aiA paaaing materlal for the carrier's inspection if damage to the equipment is evident after it has been unpacked-

3. 1.2 See that the equipment is complete as lJsted on the packing slip. Contact Watkins-Johnson Company, CEI

Division, or your Watkins-Johnson representative with details of any shortage.

g. f.3 The unit was thoroughly inspected and factory adjusted for optimum performance pfior to shipment. It is,

therefo(e, ready for use upoo receipt. After rmcrating and checking coritents against the packing slip, visually

inspect all exteiior surfacls for dents and scratehes. If external damage is visibl,e, inspect the internal compo-

nents for appatent damage. Check the internal cabtres for loose connections. See that plug-in items, such as

etched circuit cards, are securely mounted in their receptactres.

3.2 INSTALI-ATION

g.2.1 Mounting. - The Tlpe DRO-309A and DRO-3028 Frequency Counters are designed for half-rack

mo.-$nE;-f!|can be -o,-t"d in a Type EF-lOl or EF-201C Equipment Frame. The EF-lOl mounts a single

half-rack unit and the EF-201c can mount two half -rack units. Both equipment frames require 3.5 inches of

vertical rack space and install in a standard l9-inch width rack. The DRo-333 and the DRo-3rS are 1.75 inches

trigh, lg inches (fuIl rack) wide, and do not require an equipment frame. These units mount in the standard

l9--inch rack, and are supported by four front-panel moundng screws. If used in a mobile installation, some

means should be devised to support the side and,/or rear of the equipment. A brace extending along the sides

from the front panel to the rear apron is preferred. Do not rely solely on the front panel mormting hardware to

support the unii. It is recommended that chassis slides be added for ease of assembly, access to the unit, and

to.luovide additional support for general installations. AU installations should allovv a free flow of air through

the hotres in ttre top and bottom dust covers of the equipment frame used. Forced air ventilation may be needed

if equipment uses multiple stacking or close adjacent stackiqg. The installation should also alIorry access to the

rear panel 60 that input ard output connections can be made and changed if desired. The rear panel connections

are dlscribed in the following paragraphs. See Figures 3 -1 and 3-2 f.or critical dimensions.

S.Z.Z porrer Connection. - Before proceeding, be certain that the front panel POWER switch is set to the OFF

positionftifit-ifid-IfVZ2}Yac selector switch, 52, to determine that it is set to march the voltage of the ac

i*r". source. Tbe switch can be actuated by a small screwdriver. Although these counters are wired for
IIS/2}OVac operation, it is possible to change them to 115/230 Vac operation be referencing Notes 7 and 8 of

the main chassis schematic, Figure 6-9. Connect power plug Pl to a source of ll5 or 22O Yac at 50-400 H2.

The third wire of the plug grounds the uni.t so that external bonding is not required. If the fwo prong to three
proog adapter supplied with the unit must be used, be certain that the gfound wire of the adapter is securely con-

nected to a lotv impedance ground.

J.2.g Beceiver Conipctions. - Rear-panel BNC jacks connect the DRO-309A Series to the associated receiver.

The counter receives iO sigaals from the receiver and provides a DAFC output voltage. Figures 3-3, 3-4, apd

3-5 shq\il typical interconnections between the counter and receiver.

S.2.g.l LO Connection. - Separate counter connectors may be used for LO inputs on the VHF and UHF ranges,

or both may be applied to a single input connector. The desired configuration is obtained by changing connections

of coaxial cabtres beneath the chassis deck. If the DRO-309A Series are to be used with a receiver that has

separate VHF and tlHF lO output connectors, separate counter input connectors must be used. In this case,

""i." to Figure S-4 and attach plug P8 to JlO. Then connect the VHF LO signal to the counter in use at the rear-
panel jack marked J5 VHF LO (VHF/UHF), and connect the UHF LO signal at the jack marked J4 LO UHF. If
these counters are used with a receiver that has a singtre vHF/ttHF LO output connector, they must be adapted

for compatibility. In this case, refer to Figure 5-4 and attach plug P8 to the tmused connection at J9. Then

connect the VHF/UHF LO signal from the receiver to jack J5.

3-l

'/

Courtesy of http://BlackRadios.terryo.org



Tabtre 3-l DRO-309A Series

3.2.3.2 DAFC connection. - connect the DAFC oUTruT jack, J3, of rhe DR9-309A Series ro rhe DAFS IN'LIor EXT AFc INPUT jack of the receiver to be stabiuzed. If the associated receiver has a tube type Lo, set theDAFC mode switch on the rear panel of the counter to l. rf the receiver has a solid state Lo, set the switch to2' For receivers with an EXT AFc oN/oFF switch, the switch should ahrrays be set to oN when the DRo-309Aseries and the receiver are interco'nnected. use the DAFC switch on the front panel of tt 
" 

ono-s0gal"rt." 
-

when it is desired to turn off the DAFC function. For receivers with an AFC/OhF/DAFC switch, leave the
switch set to DAFC.

3.2.4 BCQ outpu! Connections. - Multipin BcD ouTPLrr jack J2 provides BCD information to a printed or
remote readout. A mating connector is supplied with the DRo-309A Series. The main chassis schematic
diagram, Figure 6-9, identifies the function of each pin of the BCD output connector. In addition to 24 lines of
BCD data, J2 provides two power supply voltages, a storage pulse output, and an intr-ibit input. The BCD data[nes can drive a printer or remote display capabtre of accepting inputs from TTL logic. Since the BCD data isstored, it may be read out at any time. The storage pulse is a negative-going pulse-from a DTL output. Whenit goes lor, the BCD output is updated. when the pulse goes high, the gcb is sloreo. After this po"itio" t""rr-sition of the storage pulse, the BcD data will remain stable for at least 9.8 msec, after which updating may occur.If desired, the intdbit line can be set lorry and updating ceases until it is retuned to a high state. Since theinhibiting count also prevents the DAFC circuitry from receiving new count frequency iata, trengthy inhibiting
should be avoided while the DAFC is in use.

3''.: 
_ I$e:ryl Range and Preset co - If the range and preset in use are to be determined by the froat

panel RANGE switch, the rear panel RANGE coNT switch and PRESET switch should be set to INT. The front
panel RANGE switch then selects a preset number tor a 21.4 MHz IF frequency on the 20-300 MHz VHF range,
and a preset number for a 60 MHz IF frequency on the 2005fi) MHz and 490-f000 MHz UHF ranges. 

- -'--o-'

3.2.6 
-.Extgrnal ltlee gqd=Fis=e!.-c.gntrot. - The range and preset in use can be remorely conrrolled by se-

ector lines in RANGE-PRESET coNT connector Jr. A mating multipin plug is supplied with rhe DRo-gg9A SeriesCounter. Tabl,e 3-l identifies the functions of the selector lines. Activation of a desired function may be ef-fected by providing contact closure between the Jl control pin and pin K (ground) by lowering the control pin to
S 0.2 Vdc. This lievel guarantees a zero state.

i

3'2.6. I Sirhuftaneous Range and Preset Selection. - For this mode of operation, set the rear panel RAN.E
CoNT switch to EXT, but set the PRESET switch to INT. Activation of a given selector line to choose a VHForUHFrange(pinB, C, orD)willalsoselectapreset. Thepresetsselectedarefor a2r.4MHzIFonthe
VHF range or a 60 MHz first IF on the UHF ranges.

3.2.6.2 Independent Range and Preset Setrection - For this mode of operation set both the RANGE CONT and
PR'ESET switches to EXT. Two separate selector lines must now be activated, one for each function. This
mode of operation must be used with a VHF receiver having an IF of other than 21.4 MHz.

Table 3-1. External Control Functions

RANGE Pin of Jl
(Control)

PRESET Pin of Jl
(Control)

0.1-50 MHz

20-300 MHz VHF

200-500 MHz UHF

490-1000 MHz UHF

E

D

c
B

a.

b.

c.

d.

(21.4 MHz IF)
(60 MHz IF)
(8.0 MHz IF)
(r0 MHz IF)

J

F

G

H

3.3 OPEMTION

3..3..1 Fregugncy Jn{igation. - The DRo-309A series reads out the tuned frequency of the associated receiver
with a resolution of +l kHz on the 20-1000 MHz ranges or +100 Hz on the 0. l-sb MHz range. If DAFq operation
is not desired, aet the DAFC front panel switch to OFF.

3:2
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DRO-309A Series

Figrre 3-3
Figure 3-4

RANGE / PRE SE T
CABLE ASSEMBLY

CEI DRAWING 23I73

Figrre 3-3. DRO€O9A Series atd737 Receiver,
Interc onnection Diagrem

Figure 3-4. DRO-309A Series and565/566 Receiver,
Interconnection Diagram
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DRO-309A SeriesFigure 3-5
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DRO-3094 Series INSTA LI.ATION AND OPERATION

3.3.2 Range Selection. - The front panel rotary RANGE switch setrects the range on which the DRO-309A Series
will operate if internal range and preset control is employed. For the VHF and UHF bands, preset numbers for
IF frequencies of.21.4 MHz and 60 MHz are automatically activated.

3. 3.3 DAFC Operation. - The DAFC feature of the DRO-309A Series may be used to lock the local oscillator
of the associated receiver for reception of an acquired signal, or to any arbitrary frequency within the tuning
range of the receiver.

3.3.3. I LockingtotheFrequencyof aSignal. -WiththeDAFCswitchsettoOFF, tuneinthedesiredsignal
as accurately as possible, using the tuning meter of the receiver. Set the DAFC switch to FAST and the I,o fre-
quency will be locked. The DAFC will store the lock frequency and oppose any tendency of the receiver to drift
away from it. The automatic dual correction speed will provide rapid correction if a large tuning error occurs,
or delayed correction for small errqrs to minimize incidental FM of the receiver local oscillafor. If FM is ap-
parent when receiving CW or FSK signals, set the DAFC switch to SLOW.

3.3.3.2 locking to an Arbitrary Frequency. - Any frequency within the tuning range of the receiver may be
With the DAFC switch set to OFF, tune the receiver until the readout indicates the desired frequency.locked.

Set the DAFC switch to FAST and the frequency will be locked. The DAFC switch may then be set to SLOW if
desired.

3.3.3.3 Retuning. - When a change of lock frequency is desired, or when the TUNING CORRECTION meter
indicates end of range, retuning is required. The TUNING CORRECTION meter sholvs the magnitude and direc-
tion of DAFC correction. When the pointer of the meter reaches end of scale in either direction the DAFC
circuit has developed its maximum output voltage. Retuning is required to prevent loss:of DAFC lock. To re-
tune, set the DAFC switch to OFF, and follow the procedures described above. As an alternate method, the
fire tuning control of the receiver may be slowly adjusted to bring the counter DAFC meter back to center of
scale without switctring off the DAFC.

3.4 PREPARATION FOR RESHIPMENT AND STORAGE

3.4. I ff the unit must be prepared for reshipment, the packaging methods should follqry the pattern established
in the original shipment. If retained, the original materials can be reused to a large extent or will at a minimum
provide excellent guidance for the repackaging effort.

3.4.2 Conditions during storage and shipment should normally be limited as follorvs:

(l) Maximum humidity: 95% (no condensation)

(2) Temperature range: -30oC to +85oC.
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                                         Figure 7-2 bis: 1200 MHz Prescaler (Early Version) 
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                                         Figure 7-2 ter: 1200 MHz Prescaler (Late Version) 
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                                           Figures 7-3 bis: 1200 MHz Prescaler Details (Early Version)  
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                             Figures 7-3 ter: 1200 MHz Prescaler Details (Late Version)  
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                                     Figures 7-3 ter: 1200 MHz Prescaler Detail (Late Version)  
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                                                                                           New 1,200 MHz Prescaler (Early Version) 
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                                                                                           Figure 7-4 bis (a-b) – Page 7-13 bis (a-b) 
                                                                                           New 1,200 MHz Prescaler (Late Version) 
       

Courtesy of http://BlackRadios.terryo.org



 
 

    
    
 
    THIS PAGE LEFT BLANK INTENTIONALLY
 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                     
 
 
 
 

Courtesy of http://BlackRadios.terryo.org



 
 
 
                                                                                        New 1,200 MHz Prescaler (Late Version) 
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                                                                                 A1A1 - U1 (Divider-by-4) Circuit Detail 
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