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V-2455 documentatien. ..

The CV-2455 ig the teletype converter for the PRC-47 radio set. In the mid-
1960, Collins built the 700C-1 which is the commercial versgicn of the CV-2455.
The 700C-1 was meant for use with the 618U-1 (commercial PRC-47).

This documentation comes courtesy of Dick Dillman, who has the manual for the
700C-1. T do not know exactly what differences there are between the 700C-1
and the CV-2455, but they appear to be very similar.
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Some notes here. ..

khhEERE

Apparently the 700C-1 and early CvV-2455 units were set up MARK HIGH, with
both transmit & receive tone frequencies like this:
MARK = 2425 CPS

SPACE 1575 CPS

There ig a Marine Corp MI (Modification Inetruction) which changes the
CV-2455 to MARK LOW status, with transmit & receive tone frequencies like Lhis:

MARK = 15785 CPS

SPACE 2425 CPS

1l

This schematic included here reflects the original 700C-1 configuration,
which seems to be MARK HIGH.

If your CV-2455 has an MI number engraved on it's cover, then it likely was
modified to MARK LOW status, but later unite were apparently manufactured as
MARE LOW units and.do not carry this engraved number.
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There is an error in this achematic - be sure to read the included errata
gheet and mark this schematic accordingly.

(The errata sheet has nothing to do with the MARK LDW mﬂdiflcaLlnn - 1t just
corrécts an error in the schematic.) v
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1f you have any documentation on the CV-2455,
thpgyplease get in touch with me at:
) .

e
ave Rusﬁﬁ}\ N7EFPIL ross@hypertools.com 360,/465-2117
l|'." : o o
..I:.(

LT EER L 5 .

-




SECTION 1
wenoral Description

Fipure 1-1, Y0 -1 FSK Convwarter-Hlowar
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ERRATA BEEET TO INSTRUCTION BOOK
FOI
TOOC-1 FSK CONVERTER-BLOWER

(n23-0758184)

Munlee the following peneil corrections to the T000-1 instruction hock:
Page 1-1 and page 6-1: Change Colling part vumber Hh22-3785-001 Lo read h22-3TH9-0103,

Pape T-1, figure 7-1: Change polarity of dicdes CRY03, CRI0O4, CR305, and CRAVG.

16 Aupgust 19688
523-0759189-011211




4.1 General.

The fak converter areuits, located on TR and TBEZ
in the upper chassis of the TOOC-1, include five
baule cirewils: an aoedio amplifisr, a digeriminator,
a do amplifier, 8 tone generator, and 1 common,
+10-yolt power supply. An internz] powar conmector
conneuls e powsr control celronits in the lower
chagals with the fak convertor cipcuils in e upper
chassis, Audio comnecter PGS0l conpects tn the front
panel of lhe RU-871/PRC-47 providing an audio input
to the fsk converter clrouits and an audio oulpul W
modulate the HT-871/PRC-47 along with a remote
push~to-talk contral lUne., Refor to the schemalic

diagram in figure 7-1.

42 Power Disinibution and Exteraul Hookup
Funclivas.

Rafar tn fipure 4-1 for a binok diapram of the 7000 -1,
The power tomector adapter supplies all necessury
powor regquirements o the lowsr chassis szeoton
cuntaining the blowar and fransmit-receive control
cirenits, An internal comnector, betweso the uppar
and lower chassis, applisy 28,5 wnlts do ar 265
vults ac to the input of the (15-volt powesr supply

seetion 4
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in the upporchassisand also commecls the output of tis
+13=volt power supply to a contact on the transmit

pelay o the lower clinssis.

This relay controls the incoming 110 wolts ac for
Llower operation and applies the gutpul of the +16-vull
puwer supply o the primarias of the two audin trans-
formers in the redeive mode and to the tone genorator
socton o e traosmlt mode. The +15-voll outpal
ol this power supply 18 commectad tn the audie (first
stage only) and do amplifier sections at all tdmes.

An auwdio comnector, which sxtends from the upper

chassis, connects the audio cutput from the RT-671/

PRC-47 o the T00C-1 avudio amplifiar, It also con=
nects the output of the tone gonerator (2420 or
1679 He) to the muicrophone input of tha RT-891,
BRC-4%, The REMOTE PTT hinding post terminals
on the right side of the 7000 -1 are comnecled dirscily
throurh the audio connactor to the push-to-falk control
In the RT-671/PRC-17. The TTY LOOP binding post
terminals are connected (o the lasl stage of the dc
amplifier and alse to positive 26.5 volts de at the
power supply. Resistor RS01 provides a fine adjust-
menl [or the Ly loop current,
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Flgure 4-1. 700C-1 FSK Converter-Blawey, Block Diagram

4-1



i

SECTION 4
-Pringipias of Operalion
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Magram, 26 85-Vaolt DC Input

4.5 Power Input and Contrel Circuits,

Refer to fgure 4-2 [or power cotneclor adapler
wiring and for how the input voltapss to the 7000 -1
are obtained when the 26.5 valt de axternal poweyr
is applied., Heler to [gure 4-2 when 110 volis 400-
He sidternul power 1s being applisd.

el Power Contrel Cirenir,

Reler o Llhe schsmatic diagram of the T000-1,
figure 7-1. The power contral clreuit ig loeated in
the lower chassis of the TOOC-1. Incoming power
is nbtained as explained in paragraph 4.0, When
the RT-671/PRC-47 lugh voltage is applied (lrans-
mil mods), a control yoltaga of 26.5 volte ac or a
26.% sguare-wave voltage 5 preseat across the
bridyge reclifisr, CREOL lhrough CIB04. The outputof
this bridre rectiflar anargpizes the transmit raceive
pontral relay K601, A sot of normally opon conlacts
on tus relny complstes e 115 volts $00-FA7 path to
blowar motor BEO1. Tuse THO1 protecrs incoming
115 wolts 400-Hez power [rom overload conditicns,

4-2

Foh power switch 3601 controls the altornate voltages
which can ba applisd to the input of the +15=-yull powar
supply in the upper chassis, Dependingon the extarnal
input to e HT-891/PRC-47 (pe or de), switch 8601
comtrols 2 poEitive 28,5 volty I the power Supply or
115 volts 400 Hz to the primary of transformer THO1,
The secondary ol traasiormer THO1 suppliss 26 volts
400 Mz to the power supply through ping © and D of
conneetor J602, Either the positive 26.3 vwolts or the
115 volts 400 He will emable il 1o produee the required
~15-volt output, Inthetransmitmaode, the second set of
contacts on ralay K801 applies a«10-volt B- voltage to
the tone genermtor through pin T of JE0Z and to the
diseriminalor through pin E of JOOZ in the reoeelve
mode,

1.5 Neceive Mode Uperation.

4.6.1 ATIDIO AMPLITIER.

Transiators 40 and 202, operated w common
emitter configurations, form a rwo-siage audio ampli -
fier. Audio signals from the RT-071/PRC-47 entep



SECTION 4
Principtes of Operation
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Figure 4-3, T00C-1 Powsr Comactor Adapter, Voltage Distribution Diagram, 115-Volls 400-Hz Inpul

the TO0C-1 sk airoult at pin L of andio conneotor
PHO1. The audio input signal, either 1070 Hz or
2425 Tir, enters tha audio amplifiar at tarminal ©37
aon TB2, Capacitor C401 gouples the inconding audio
Lo e bass of lriasistor @401, and capacilor C403
couples the output of transistor Q401 o the basa of
trangistor @402, The output of the audio amplifier
appears agross the seocindary windings of sariss-
comnected audio transformers TH01 aod TI0Z2 in the
collector wircuit of Q402. The +13 volty applisd ti the
collegtar cireuit of transistor Q402 is present only
in the receive mede and is controlled by the {rangmil-
racelve relay K801 in the bottom chassis,

Diodas CHR40I and CI402 cllip undesirabls voltage
peaks that ean be presant on the incoming audio line,
The emitter-bose junctions of @401 and Q402 are
lurward biased by the voliage divider consistng of
registors R403, R404, R407, and R408, Resistor
R406 L5 an emitter-blas registor lor @401 Lo provide

a small ammmt of degensrative fasdback current,
cancelling any audio frequency digtortion that might
be presenl. Hesistor H400 provides emitter bias for
tranststor Q402, Capacitor C403 bypusses the audio
variations arpund resistor R408, eliminating any
degenerative fesdback al 405,

4.5.2 DISCRIMINATOH.

In the regerve mode, the double diseriminator network
in the diseriminator section provides apositive output
when & 1675-Hz signal is present at the secondarias
of transfiormers T30 and 7302 and provides a nega-
tive output when a 2425-Hz signal is present at the
transformer Secondaries. The parallel combination
of capacitors (0305, (306, C307, and corl L301 1n the
first discriminator is resonant at 2425-[Tz audio
frequency. The second diseriminator cireult is non-
regnnant at this sams feaquency and virtually shosts
put the secondary of transformer TI02. The audin

4=-3



*SRCTION 4
Dpinelples of Operation

voltage acrogs the rosonant comwbivation in the first
digeriminator 18 couplsd wea recriffer network bw
U301 and C302. The reetifior network consists of
fHodes CR30DL, C1R302, CR303, CRI04, napacitars C315
el (2314, and resistors R301 and R302. Thisnelwoerk
nroduces both a nogative and & pusitive valtame with
réespoct 0 ground. In this tase, the nesative output
that apprars anross resistor RI0L is the usable output.
This pesative voltage s applied throurh resistor
RI06G o a switching trangistor in the de amplifier.
Cupacitors CJ11 and C312 elsclivaly remnve any
form of ripple at the de cutput point,

The seocund discriminator elreuit funefions with a
1575 -Hz avudic sighal in the same manner as the Hrst
disgrimimator. The purallel combination of ecapacitors
C308, 308, C310 and eoil L2202 is resonant at
1%7% He. Now, the parallel cumbinmtinn in the flrst
diserbnlpator cireuit |8 nonregonant at this {requeney
faod virtually shorts out the secondary of 1301, A
nagative output does nol appear at this Arstdiscrimi-
nator as it did in ke first exampla. The valtage from
the resonant combination in the second discriminatoy
1g gow coupled lo 4 rectifisr oirouit by capacitors
C308 and €304, The rectifier elreult consisty of
diodes CRIOS, CH3I0E6, CH30T, CH304, capanitors C317
and C3148, and resistors R303 and B304, This rectifier
arrangement also produces u positdve and a negative
voltags in respsot to ground, The positive vollage
appenring aeross HI03 13 nuw the usabls ourput that
i5 applied through resistor RI06 to the transistor
gwitech in the de amplifier, Capacltors C313 and 314
affectively romove any [orim of ripple at the do puiput
point.

453 DCAMPLIFIEHR.

The de amplificr consists of trandislors Q101 throuprh
@106 and (4 mountsd on tarminal hoard TEL. The
output of this amplifier 15 elther o merk (represanting
A negative wpul o the de amplifisr from the discrimi.
jmtor) or 3 space (representing 4 positive inpul to the
de amplifier [rom the diseriminator), These two
concditiond, mark and spans, are recognized at the
extarnal teletypewriter by o 20-ma or 80-ma loop
aurrent flow through @105 [or 4 mark, and D-ma
loop current for a spavs. Refar to the schomatic
 diagram in fleure T-1.

Transistors Q@101 and Q102 are aperated ina Darlington
paly configuration for good slabilily and high do gain,
The emitter olrcuit of Q101 s comnected through
rasistor R101 to the base of transistor @102, The hase
eircult of transistor Q101 id conneoted to the discrimi -
nator section, The +15 volts from the power supplyis
applicd at all lmes to the de amplifier during fek
vperation, Transistors Q104 and QLO0 are operated
in eommon émitter cotligurations. ‘Transistor 104
is operaled in a common eollecinr confisuration.
Transistor Q102 sharss a common emittor resislor
R111 with tronsistor QL03. Resisior R111 provides
tempe rature gompenzation tor transistors Q101, Q102
and Q103. Conduction through transistor Q102 is

-1

anntralled. by switehing transistor QL01, When lhe
input 1o the de amplifier is anepativeor zéra vnlizpe,
transistora Q101 and Q102 ape alfeclively tuened off
(binsod to the point wlere littls or no current flows).
n Uns ¢ondition, the frward bias on transistor Q103
smitter-base juncton s allecled very Utle. This
forward bias |3 established by the voltags dividar
consistimg of reatstnea R102, R103, agd R104 neross
the 13 wolte line that causes conduoction of QL03.
The punduction of transistor Q103 establishes a for-
ward bar on the emifter-base junction of transistor
Q104, resulling in coumetion, The sonduction of
tranststor Ql04, in turn, establishey a forward-
biaged condition un the emitier-hass juncton of lnop
current transistor G103,

The logop currsnt throuph transistor Q105 can he
20 ma pr 80 ma depending on the requirements of the
teletypewriter being used. Thls current {4 cuntrobled
by awitch 5301 and a series adjusting resistor R301,
With switch 5501 in the 60-MA positicn, tho emitter
registor of trangistor QIL00 18 HG03, and with switeh
5501 in the 20-MA posilion, the smitler resistor is
E205. When the loop current is 20 ma or 60 ma, the
emutter vollage W ground will be approsimately the
same due to the values of resistors H208 and R508.
Diode CR10L lsolatss the +15 volts and the 26.5 volis
which are supplad by the power supply and are present
on the loop current line, Resistor R01 provides a
fine adjustment for the exact value of loop current
raqiired, A loop euryvent [lter, consialing of LGOI,
LEO2, CH03, and CHO4, 15 provided intarnally at the
I'TY LOOP binding postterminals, Test pointaES and
Ef are provided to detormine the wvalue of the loup
current [low by & vollare measuremsnt across rasiator
niia,

In the preceding discussion, the de amnplifisr switchine
transistor Q101 was receiving either a soro-voltage
tmput or anegative volisge iopulirom the discriminaror
secHon. This operation represents the reception of a
29%5=-Hz signal input resulting in loop current flow
through transigtor @105 and causing o mavk oondition
al the telstypsawritar unit. The zero-voltage input is
acmally a rest copdition when no siguals are being
roceived, and it can be considersd & mark condition
il the leletypewriter. In the case where a 1675-Hz
rignal is being received, the cutput of the discriminator
seclion 15 4 positive voltagpe. This positive woltage
Is applied to de anmplificor switching transistor G101,
resulting i a largs forward-bias condition on the
amitter-bage |uncton of this transistor, and also
transistor @102, Transislor Q102 conducts, causing
4 reverse-blas condition to exist across the ewmitter-
hage junction of trausistor @L03. Transistor Q109 is
uow cut off, which results in a raversa-bias condition
on the emitter-base juncHon of transiastor Q104. This,
in furh, resulls in & reverse-bas condidon on the
emller-tmse junction of loop current transistor QL0OG,
halting the Ioop current output to the toletypewriter,
The 1070-Hz signal input is recognized at the tele-
LVPEWTITAT 38 & Space.
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4.0y Transmit Moda Opearation.

During tha 700C-1 transmit mode, the =16 wolis
from the power supply 15 rwinoved from the final
stage uf the audio wmplifidr, disabling the output
of the audio amplifier apd diserlmnglor circuils.
The luput to de awmplifier awitchine tranafgior Q101
19 now zero voltags, therefore, ooy curvent transistor
G105 will be forward bDisseod and able tw cooduet
whenever (he external telatypewriter closes the loop
currant lina. The 15 volts from the power supply 15
applicd to the tone generator ssctionthat produces two
audic (requency tones for modulation of the RT-671/
FRC-4T7. Refoer to the 700C-1 schematic diapram in
flgure 7-1,

The lelelypewritar keyboard controls the two froqueney
outputs of the tone generator. Whon the leletypewriter
closes the loop eurrenl circuit, the tome generator
modulutes tha RT-E71/PRC-4T7 with a 2425-He audiu
tone, -and when the logp curreal cireuil is opsn, the
tone generator modulates the RT-871/PRC-4T with a
15%5 <Tlz audio tonae.

Tha tome panerator conslsts of abasic audio osetllator
clreuit and associated audlo smmplifiers, The hasic
pacillator cirooit ineludes teansistor 2202 aud a
regonant  cireuil congisling of inductor 1201 and
capacitors C204, C205, and C306. The emittor-base
bins of Q202 13 cstablished Ly lhe voltare divider
congisting of resistors RE04 and R205, The output
of the basic oseillator civeuit s 2420 Hz. This vutpul
ig taken {rom the top of resislor R208 and couplad
to the two audio amplifier stagss congisting of
transistors Q203 and Q204 and thelr assveiated vir-
cuits. The oulpul of the zudio amplifier stares is

applisd to pin C of andio connector P01, Capacitors

BEUTION 4
Principles of Opératiou

C208 and C210 are coupling capacitors betwssn the
nacillator and amplifier clreuit, and resistors B207,
HZ08, and H210 are gscillalor load resistors,

The two conditions that conlrul the tone peneralor oul-
put fraquancy ara currant flow in the loop onrrent Hne
(20 or 60 ma) and zero-cuprrcnt dow L the loop current
line, 8witelung lransistur Q201 parforms the atbuul
frequency change by inserting capacitors C201, C202,
and C204 in parallel with the exiglingcapacitorsin the
bagie oseillatur, This additipnal gapacitance in the
resonant cireuit lowers the [roguency output of the
basic adcillator to 15756 Wa. The emittar-base of rouit
of trangistor Q201 is normally [orward biased by the
vollage divider consigting of resistors R201 and R202
when no loop current flows, The result is a tone
gonerator [reguency oulpul of 15706 Hz for a zero-
loop current flow condition.

When loop current flows, the voltage across reststor
RA04 or resistor R201, dependingupon the 200MA /G0MA
awitch position, reverse blases e emiller-base
juncélion of transistor switch Q201, This tarne the
transistor switch off and removes capacitors C201,
C202, and C203 from the hasic rasonant ¢l roult, cansinge
the oscillator toproduce the highe r frequeney, 2485 He.
The resull (s a tone genervator frequency nutput of
2425 1= fora 20- or G0-ma loop current Oow condition.
The tone gensralor output voltage at the higher frea-
quency tends to be slightly greater than at the lowep
fregueney. Diode gwitch CR2U1, operating when loop
current flows, switches rasistor R208 into the ascil-
lator output efreuit, Resistor R209providesaslightly
heavicr ¢seillator oulpul losd, cuompensaling [or the
hmigher voltage cutput at the higher frequency. This
results in an squal wvoltage output f[row the tone
generotor at either freguency.

4-5/4-6
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523-0761016-00151D
15 August 1968

INSTALLATION INSTRUCTIONS
FOR
CV-2455/PRC-47 CONVERTER-BLOWER
COLLINS PART NUMBER 777-1418-001

SUPPLIED UNDER CONTRACT N00027-67-C-0165

1. INSTALLATION KIT CONTENTS

Screw, panhead, 8-32 x 3/8, qty - 4

2. INSTALLATION INSTRUCTIONS (Refer to Figures 1 and 2.)

a.

g

Remove four flathead screws securing the cover plate (including the tune and load
chart) and gasket to the RT-671/PRC-47,

Set aside the cover plate, gasket, and four screws for future use.

Remove four flathead secrews securing the heat-sink cover (including the chart plate),
heat-sink gasket, and heat sink to the RT-671/PRC-47.

Set aside the heat-sink cover, heat-sink gasket, and four screws for future use.
Insert and tighten the four 8-32 x 3/8 panhead screws supplied in the installation kit
into the heat sink, securing the heat sink to the RT-671/PRC-47.

Place the CV-2455/PRC-47 Converter-Blower over the front panel openings left by
removal of the cover plate and heat-sink cover, and tighten the four captive screws in
the lower chassis of the CV-2455/PRC-47 securing the CV-2455/PRC-47 to the
RT-671/PRC-47.

Connect CV-2455/PRC-47, connector P2, to either AUDIO connector P2 or P3 on the
RT-671/PRC-47.

Conneet CV-2455/PRC-47; connector P1, to POWER connector P1 on the RT-671/ .
PRC-47,

Connect two wires from the teletypewriter AN/TGC-14A (V) TTY LOOP terminals to
TTY LOOP terminals J4 and J5 on the CV-2455/PRC-47 (observe polarity). If remote
teletypewriter lines are used, they may be up to 1 mile in length (2-mile loop) of #20
AWG wire (not to exceed 110 ohms).

For remote push-to-talk operation, connect two wires from a remote switch to
REMOTE PTT terminals J2 and J3 on the CV-2455/PRC-47. These remote lines may
be up to 1 mile in length (2-mile loop) of #20 AWG wire (not to exceed 110 ohms).,

3. PRELIMINARY ADJUSTMENTS

i
b.

Connect equipment as shown in figure 3.
Set the CV-2455/PRC-47, RT-671/PRC-47, and AN/TGC-14A (V) POWER switches to
ON.



c. On the RT-671/PRC-47, set the CW-FSK/VOICE switch to CW-FSK for transmit
mode, and to VOICE for receive mode. Rotate the VOLUME control fully cw. If the
AN/TGC-14A(V) chatters in receive mode due to excessive noise, rotate the VOLUME
control not more than 1/3 turn cew until the chatter stops. Refer to the AN/PRC-47
manual for all other RT-671/PRC-47 control settings.

d. Note if the CV-2455/PRC-47 blower is in operation by checking air flow at the bottom
of the CV-2455/PRC-47 when in transmit mode.

e. With a screwdriver or coin, unscrew the cap on the right side of the CV-2455/PRC-47,
With the cap removed, the following controls are accessible: switch S2, potentiometer
R45, and test jacks J6 and J7.

f.  Set switch 82 to 20 MA. (If another teletypewriter is used, set to the proper position
for the teletypewriter requirements: either 20 MA or 60 MA.)

g. Connect a voltmeter to J6 and J7, and adjust R45 for 20 +10 to -0 ma current. A
current of 20 ma will result in a voltage of 0.2 volt de (if adjusting for 60 ma, the
resultant voltage will be 0.6 volt dc).
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Figure 1, CV-2455/PRC-47 Converter-Blower Prior to
Installation on RT-671/PRC-47,
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Figure 2. CV-2455/PRC-47 Converter-Blower
Installed on RT-671/PRC-47.
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Figure 3. Interconnecting Wiring Diagram.
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