FORMANTA "MANUAL"' (MAHYAN) —
Electronic Musical Instrument

English translation of the operating manual, with the complete factory
service schematics

About This Document

This file combines an English translation of the original Russian-language operating
manual for the MAHYAI ("MANUAL") electronic musical instrument with the complete
set of factory service schematics, in one place for reference and archival purposes.

The MANUAL was built by the Kachkanar Radio Equipment Factory "Formanta"
(Kaukanapckuin 3aBog «PopmaHTta», Sverdlovsk Oblast, USSR), the same plant behind the
better-known Polivoks and EMS-01 synthesizers, according to the Museum of Soviet
Synthesizers. It's a 4-octave transistor organ/combo instrument: reed-switch

("herkon") keying, organ-style footage registers (16'/8'/4'/2"), vibrato, tremolo, a
sustain/release section, and a built-in 16-pattern rhythm box driving five percussion
voices.

Source material (all in this folder):

e 9 scanned manual pages — manuall.jpg — manual9.jpg, corresponding to
printed pages 3—-19
e 13 scanned schematic sheets — mansxeml.jpg — mansxeml3. jpg

All scans are reproduced here as embedded images exactly as photographed —
nothing has been redrawn. Copies with descriptive filenames live in assets/
alongside this document; the originals are untouched. Component-level labels on the
schematics (R, C, T, D, etc.) are left as printed — see the glossary below for what the
reference-designator prefixes mean.

Translator's notes on a few ambiguous terms are collected at the end of this document
rather than scattered inline.
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Part | — Operating Manual (Translation)

1. Attention

When purchasing the instrument, insist that its operability be checked.

Check that the seals on the instrument and on the loudspeaker are intact, and that
everything is present as listed in the "Scope of Delivery" section.

Make sure the instrument's serial number, the shop's stamp, and a legible signature or
stamp from the salesperson, along with the date of sale, have been entered on the
warranty card and tear-off coupons.

If the instrument has just been brought in from the cold, let it stand for at least two
hours at room temperature before plugging it into the mains.

Before switching the instrument on, read this operating manual and familiarize
yourself with the labels on the instrument and with the function of the controls and
connectors for external equipment.



Do not place sources of magnetic fields (permanent magnets or electromagnets) near

the keyboard — this can demagnetize the magnets in the keys and cause the
instrument to malfunction.

When registering the instrument at a service workshop, check that the tear-off
warranty coupons are present in the operating manual. Coupons for warranty repair
are cut out by the service organization's staff only after the work has actually been

completed, and only one coupon — matching the type of work performed — is cut out
per job.

I. BIDMAHME!

j e
[pe DOKyuKe HRCTLYMEHTE rpedyiire NpOBEPKH er'0 pasoTos
COOHOOTH .
llpoBephTeé HONPABHOCTE moMd Ba BHOTPyMEHTE B TPOMKOTO-

- LL]
BODPHATENE, KOMIIERTHOCTE B COOTBETCTERE ¢ pROEGIOM KoM=
IIEKTHOCTE" « :

YoemETecs B TOM, WTO B rapanTHitHOM B OTPHEHHX TEJOHAK
MooTARNeH HOMEp WHCIDyMeHTa, LTaMl MArASEHA, pasdopiHBaf
TA MpONREH.
NOAMNCE WM UITAMO NpOJARIA H Ia pu
PunepeRTe MECTPYMEET, TONBKO yro NpHHEeceHiHE ¢ XOJNOIA,
He MeHee JByX H2COB ODH xoMBaTHOl TemuepaType B TOABKO
nocJe STOro pinpualite ero B CeTh. ; ; :
llepen BROMEHEEH HACTDYMEHTa O3HAFOMLTECH © HAQ TOALEM
PYKOBOICTEOM 0O SKCTUISTAUNE, € HANOHCAMI HA HACTpYMENTE,
. Co-
| o HasuadeHuEM OPraROB YNDARNEHNA ¥ PASHeMOR LT RHGIIMX CO-
enaHeHRN . _
: SonpenaeTed NoMeNaTs BOMHIH KNABHATY FH MCTOWHHEE Mar-=
| HETHOTO NONA (mocToMHANE A SJCITPOMATHITH) BO HSGesakue pas-—
MATHIEWBEHHA KISBHUHHX HariuTon o oTia30R B padore MHOTDF -
MAHTE., : _ .
llposepsTe HamMrie OTPHBAHX Irapanwmmx TANOHOR B pyRODON
2.
oTHe [0 SKOIJYATAlHW MpPH DErHoTParint HMHCTpYMeNTA B 8TRlb
. OppuEHue TANOHY HA rapanTHiiagil peMonT BipeaanTcs PacoTHI-
. \ go-
pamy oOcHyxuEanmell Oprannsaui JOABRO nocge TOTO, KAk pa
28T~
ra faRTHYecKN EHICAHEHA. Npx sToM 32 KARIYD pasoTy BUPII
- Gf TONBHO OJME TANOH, nooTBeTCTEYEURE Bugy pacoTH.
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2. Scope of Delivery



Note: because the instrument is continually being improved, its circuitry may show
minor changes not reflected in this operating manual.

ITEM QTY
MANUAL electronic musical instrument 1
Pedal 1
Pedal cable (M) 1
Output cable (B)
Loudspeaker cable (Ip)
MN-6.3-0.3 pilot lamp
PM-0.5 fuse

Stand upright

Screw

Leather washer

Wing nut

Plate

Hook

N B NN DD DA N W

—)

Tie bar
Operating manual

Carrying case

P W (R N Y

Loudspeaker

Cardboard packing case 1

3. Safety Instructions

Be careful! The instrument carries a voltage of 220 V, which is dangerous to life.

To prevent accidents, it is strictly forbidden to plug the instrument into the mains with
the rear panel removed.

Before changing a fuse, remember to pull the mains plug out of the wall socket.

Do not place the instrument near radiators, steam-heating pipes, or water and gas
pipes and fittings — keep it at least two meters away from them.

Do not use improvised (home-made) fuses.
Protect the instrument from strong impacts.

Do not connect loudspeaker systems (speakers) with a rated impedance of less than 4
Q to the instrument.
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Crotina 2 (rPOMKOI'OBODHTENH) C HOMMHAILHEM COonpoTHENaHTeM MaHes 4 OM.

B _ 4 . :

llaftda komaHam 4 4, KPATKOE OMMCAHME WHCTPYMENTA
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4. Brief Description of the Instrument

The MANUAL is a transistorized, portable, polyphonic electronic musical instrument
with a built-in automatic percussion rhythm-accompaniment device, intended for
performing music of any genre — by stage/dance ensembles as well as at home. The
instrument has a built-in amplifier/loudspeaker system as well as a separate external
loudspeaker. The MANUAL can be mounted on the front panel of a piano, or on special
stands that allow the keyboard's tilt angle to be adjusted.

The instrument is powered from an AC mains supply of 220 V, 50 Hz.

The MANUAL is a multi-timbral instrument. The performer can change the timbre at
will using the register controls, which synthesize the tone by mixing the sound of one
or several octaves. This lets the tonal color be varied smoothly over a wide range,
achieving characteristic sounds running from dance/pop or folk music through to an
organ-like tone. The MANUAL also lets the performer change the character of the
sound on the fly using frequency vibrato, tremolo, and sustain effects.

A distinctive feature of the instrument is its built-in automatic percussion rhythm-
accompaniment device, which imitates the sound of five percussion instruments: bass
drum, snare drum, tom-tom (lit. "booming/resonant drum"), cymbal, and claves.
Sixteen rhythm patterns are pre-programmed into the device, and combinations of
them can also be used.



The MANUAL also supports direct (non-microphone) recording and lets the performer
monitor their playing through headphones.

Overall instrument volume and the volume of the rhythm accompaniment are adjusted
separately, with the corresponding knobs located on the front panel. Overall volume
can also be controlled with the pedal.

The cabinet is made of light metal alloy and covered with artificial leather; the front

and rear panels are enamelled. The loudspeaker cabinet is made of multi-ply plywood
covered with artificial leather.

The top of the cabinet has 12 openings giving access to the tuning trimmers of the
master oscillators.

The right side panel carries connectors for the loudspeaker, the pedal, headphones,
and direct (non-microphone) recording.

NHAKNHO, A TAKES HA CNEUNANBEHX CTONKAX, NOSBOJAKUMX De-
IYAEPOBATE YIOA HAKNOHE KJIABMATYTH.
llHTanMe WHCTPYMENTA OCYHIBCTRIASTCH OT CETH UEDEMEHHOrO
. roxa manpmzemnen 220 B wacrorok 50 Tm.
MAHYAN - umcrpyment Muororemopopsdl. TemOp sByR4 Moxer

H3MEHATECR 00 ‘EMEHHI} HOMC TEJIE [P

pyHeK yop
17 PECHCTPORUNM CHHTES0M 8ByKa. [IpH STOM GMEWHRALTCH BEYKH
onHOll MM HECHONBHMY OKTAR, JT0 HOSBOJAET ILIABIO WIMEHATH
TeMdpOByD OKpacKy B SOJBINX Npspesax M JOGHRATLCH XapaK-
TEpHIX KAHDOBUX SBYdaHmi 0T SCTDA/NON Wi HADOIHON Mysuky
Ho sEyvamus oprana. MAHYAN nmosposuieT OMEBDATHBHO MEHATH X&-
paRTED SBYWAHNS, HCNONBSYA oferTd: UACTOTHOE BROPATO, Tpe=
MONO, MOCHBSBYYAHHE. =

Aapaxrepioll 0COJEHHOCTEN MHOTDYMEHTA ARIIETCHA HAMMYNE
BCTPOSHHOrO ADBTOMATIYECKOTO yorpolicTBa PHTMIMECKOO Yiap-
HO=UYMOBOYO CONDOBOMEERI, NOSBOANIEro MMITHPOBATE SHY-
UZHHe NATH YNAPHO-IYMOBUX HHCTPYMEHTOR: COALUWOrO, WMAJAOro
§ TyAxoro 0apadaHoD, Tapemu H iwiapeca. B yerpollormo sa-
MporpaMMIpoBaKy 16 pUTMINGCKEX PHCYHKOB. MOXHO HCNOABIO- %
BATH M HX COMBTAHAA.

B HAHYAJE mpepycMoTpeHS B CTE pofortok 3a-
MHCH ¥ MPOCJYUNBAHWA WPPH MOTOJEHTEAA C MOMOUBD I'OAOBHEX
TenedoHoB,

OOIaA PETYIHPOBKA I'DOMKOCTE SEYHAHMA HHCTPYMEHTa M TDOM-
KOOTH DHTMINMECKOT0 CONpOBOXNEHHA OCYUECTIIABTCH Das}eNbHO
COOTRETCTBYXUMSY [YUKAMN!, DACTIONOKEHHHME Ha nepejiefi maue-
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Key Specifications

Ji. O6uBA peryiupoRka TPOMIOCTI OCYNECTRAAETCA TAKEE ie-
HanBD.
Kopiyc EECTPYMBHTE ASCOTOBASH HS JNETHAX MeTEULTHMEcKHX

. CIIABOE M ORAeeH HOWG{)TBBHHOﬁ roxeit, NepegHAn W SAEHAA G-

HEJM MOKDHTH SMAXBD, KOpOYC IPOMKOFOBOPATENA MSTOTOBAEH We
Muorocxoiinoll fareps M owneen MokyccTheHHOM Koxel.
B Bepxueil yacTH kopmyca mmeercd I2 orBepeTHil, OTRpuDA-

PUpEX JOGTYI i OpPeHaM MOACTPONI HacTOTH SANAMINDC I'eHepaTo=

pOB.

Ha upasofi GowoBoi HACTH KRUPIYCa HMOKTCA PaIBEMH, NpenHas-
HAUEHNHE IIA HOJMKMOYORNE TPOMKOTOBODKTEINT, NeNam, Tescjo=
HOB ¥ Gesnixpofonioil samkcit.

Ocuoninie XapautTepHCTHRY

OO0%eM REABAATYDH « o = + 2 v v o v = 4 oxrazu

Tlomsuit seyxorol nuanazon (upn prap-

YeHHH BCEX DECHCTPOB) o « + o o o & + « oT BA KONTPORTARH
= Io M naroll oxrami
. HouMHANBHAR FUXONHAR MOWJIGOTE YCH-
TonA, Br, He MEHOB . . . o 4 . 4 s 0w I0
HOMMHAJILHOE IHXOLHOC HAnpiEelne Ra

narpyaxe I00 KOn, B, ne Menee . . . . 4 0,1
Iranie: ' : :
BOR SR Sy P -
HADDSHEHHE .+ o« + + « o ©a e . . 22084708
MECTOTE iiv o wie m miai s m w v = 50 I'm



PARAMETER
Keyboard range

Full sounding range (with all registers
engaged)

Rated amplifier output power, not less
than

Rated output voltage into a 100 kQ load,
not less than

Supply current type

Supply voltage

Supply frequency

Power consumption, not more than
Dimensions — instrument without legs
Dimensions — loudspeaker
Dimensions — pedal

Instrument weight, not more than

Loudspeaker weight, not more than

norpediseman MolHooTE,Br,He domee 80
Tadapurude pasdepd, mM:

HHCTDYMEHT 063 HOEEK + « o o v + « » 780x290x360
T'DOMROTOBODHTCAD o o s 4 o o » v = TI0x5L0xI70
NOERANE + v'v s kin % % o e » s+ o+ o+ 300xI00XE0
Maocca WHOTPyMEHTA, KT, He Jodee . . . . IB
lfacoa rpoMEOrOBOPHTENA, KU, He dodee 20

=

5. MOMPOTOBKA MHCTPYMENTA K PABOTE
¥l PAEOTA C Hild

5,1, HasHadeHHe OpraHoB yTPABRNEHHA

Oprauasi yOpaRieHAA, DacHONOZeHHHMM He HepenHell naHeim(
uHeTpyMeRTa (pHo.l ), OCYMECTRAANTOR:
= pytRass; i

PECHCTH - 16, 8} 4, 2'(1,2,3,4) - yoraHOBKA YpOBHT
TpOMKOGTH SByama permorpop I6, &), 4, 2 COOTBOTOTEEHHO;

TEMBP HE—BRHB ¥ BHCOKME (6,7) -yOTAHOBKS XeNAsMOro
rendpa SEYUAHEA HA RUSUMX M BHOUNX YaCTOTAX;

T0CHESEYYAHUE JJHT. (8) ~ yoTaHOEKa NeoSxommmoll miuTeNE-
HOCTH SEYYEHMA TOCKe OTHYCKAHMA KiapMm (saTyXakRme 3ByKA);

[OCHESBYYAHNE TPOMK,(9) - peryampoBKa IPOMKOCTH ycra-
HOBMBIIET'0CA am npi Ha®aToll KiaBmNe OT MAKCHMAREHOHK
o HymA; :

BHEPATO IYBMHA (ID) - peryaMpoBKa RHTGHCHEHOCTH
3BYKA; :

BHEPATO YACTOTA (II) -~ peryqmpoBKA 9ACTOTH BHGDAIMM
3BYEa;
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VALUE
4 octaves

from F of the contra-octave to E of the
fifth octave

10W
0.1V

Alternating (AC)

220 V £10%

50 Hz

80 W

780 x 290 x 360 mm
710 x 510 x 1770 mm

300 x 100 x 60 mm

18 kg

20 kg

TROMKOCTE (I4) = peryamipossa odielt TpoMEocT Spyia~
HMA MHCTDYMeHTE; :
= NepeRINYATENmM: |
PHTi-BII. (I3) - prmdente yorpofltTsa pmariscxoro co-
NpOBOEHEHIA ;
| PHTH-A,B (I5) - nepexmdenye yorpolioTsa pRTMmecKoro
CONPOBCKAGKMA ¢ PHTMOB BapHanTa A HA pUTMH Dapmanta B;
TPEMOAO 4'(I6) ~ nmdenie Tpewosio LA perMCTDa 4;
TPEMOJIO 2' (I7) —Bimovennte Tpewomo s perucrpa 2%
= pyukolt TPEWOIG YACTOTA (5) - pery.mipOBKA WACTOTH TPEHONO
permcrpon 4w 2';
= pyuxoif, FUTH TPOMK. (I8) ~ perysmMpoBRa TPOMKOCTH pHTMIYEC-
KOO CONpPOBOKIEHIA;
- Neperuovyarenem PUTH 1,2,3,4,5,6,7,8 (19,20,21,22,23,24,
25,26) - BuOOD OJHOTO M3 DHTMOB, SAUPOTPAMMHDOBAHHHX B
YOTPOHOTEE PUTMIHCCKOTO CONPODOKISHHS; .
= DyuKoit perynsropa PHTM TEMI (I2) - yoTauoBKa HEOSXONMMODG
TeMIIA BOCHPOHARE/ISIT DIFTISNTBCKIK PUCYHHOB, XoTopiil Kou-
TPOMMPYETCA 110 BCOMXHBAHMD JAMITH mumua-mpa (27);
= HHEMHATOpOM (28) - KONTDOJE BRINMOHNA WHCTDYMEHTA B CETH,
Opuwueyanne. lonoxenne nepermyarenel "ia ceda”
COOTBETCTHYET BRIMIGHHOMY COQTOAHHN,
Opranamy yipapienis ¥ pashemaMi, PacIc Ha npasoil

dokopol crenke micTpymenTa (puec.2),odecneunpanTcn:
~ PASTEMAMH:

\ ! BUXOJ - momimueHme MHCTDYMEHTA K BHOWHEMy YCWARTEAD

H CessMEpOfONHAA JANECH;




5. Preparing the Instrument for Operation and Operating It

5.1 Purpose of the Controls

The controls on the instrument's front panel (Fig. 1) provide the following functions:

Knobs:

REGISTERS 16’, 8', 4', 2" (1, 2, 3, 4) — set the volume level of the 16, 8', 4', and 2’
registers respectively

TIMBRE LOW and HIGH ("TEMBP HU3KME"/"BbICOKUE") (6, 7) — set the desired
tone color at low and high frequencies

SUSTAIN — DURATION ("TMOCNE3BYYAHWE OJINT.") (8) — sets how long the sound
continues after the keys are released (the note's decay/release time)

SUSTAIN - LEVEL ("MOCIE3BYYAHUME N’POMK.") (9) — adjusts the volume of the
held tone while a key is down, from maximum to zero

VIBRATO DEPTH (10) — adjusts the intensity of the vibrato
VIBRATO RATE (11) — adjusts the speed of the vibrato
VOLUME ("TPOMKOCTbB") (14) — sets the overall output volume of the instrument

Switches:

RHYTHM ON ("PUTM-BKI.") (13) — turns the rhythm-accompaniment unit on

RHYTHM A/B ("PUTM-A,B") (15) — switches the rhythm unit between the "A" and
"B" variants of the rhythm patterns

TREMOLO 4’ (16) — turns tremolo on for the 4' register
TREMOLO 2' (17) — turns tremolo on for the 2' register

Also on the front panel:

TREMOLO RATE knob (5) — sets the tremolo rate for the 4’ and 2' registers
RHYTHM VOLUME knob (18) — sets the volume of the rhythm accompaniment
RHYTHM 1-8 selector (19-26) — selects one of the patterns programmed into the
rhythm unit

RHYTHM TEMPO knob (12) — sets the playback tempo of the rhythm patterns,
shown by the flashing of indicator lamp (27)

Indicator lamp (28) — shows that the instrument is switched on

Note: the switches are ON when pressed to the position nearest the player ("toward
oneself").

The controls and connectors on the instrument's right side panel (Fig. 2) provide:

Connectors:



e OUTPUT ("BbIXOL") — connects the instrument to an external amplifier, and for
direct (non-microphone) recording

e PEDAL ("MEOAINB") — connects the volume-control pedal

o SPEAKER/PHONES ("TPOMK.-TN®.") — connects an external loudspeaker or
headphones

Switches:

e INT.—EXT. toggle ("BHYTP.-BHELUH.") — switches the MANUAL's amplifier between
the internal loudspeaker and an external one

e ON toggle ("BKJ1.") — switches the instrument on

e FUSE socket ("MPEOOXPAHUTENL") — holds the mains fuse

The location of the master-oscillator tuning trimmers is shown in Fig. 3.

. HEHANE - noAKmGMeHue Nejam yopapisHid TPOMEOCTER;

TPUK. =TS, - NOMINYSHNE BHEWHErO I'POMKOTOBODHTENA

1 TONOBIMK TesefoHon;
- eymonepou BHYTP.-DHEIM. - nepeiupmesds YOWIHTENA HRITY AJIR CETb BKA
¢ DHYTDEHHETQ TDOMKOTOBOPATENS ha BHeurull; Boix04, NEA.. [POMK. BHYTP.
~ pyuoaepor BIJl. - BOTSMeNEe NHCTDYMEHTA B CETh; @ @ @ @ D
- raesgo IPRIOXPAIDITELD cayxuT Al DASMENMEHNA B Hew CeTeé-
ROI'0 HPENOXPAHNTEAA. TAP. BHEWH.
Pacnosoxenye oprasos nofctpoliki YACTOTH TeHepaTepoB Mo~ NPEODXP =
KAsano Ha pHC.d.
. : Pro.2. PacronomenHe OPraioB YNpaBNEHWS M PAALEMOB
L\ "’ 4 -! —‘i} /-L—/, g {5’ "' 27 re i 2 ©,  Ha Goxopoil OTeHRE NHGTDYMEHTA.

i A - 4 - -
ANNVEE] I A
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_@/’ - PHe.3. Pacnozozense oprd4HOB. NOUCTPOINH YACTOTH B Bejx-

j_?/ { / / f \ \ \ \ \ 1 ] Hell wacTR xopiyca mucTpyenTa (BHL CBEDXY) . ;

-@/ ﬁ/ &j o \& \2\&\&\3@ % 5.2, llogroTonxa mucTpydenta x padore
Piic.I. Pacnososenne OpranoR ynpamIenus HG T MHCTDYmMEHT MOXIO SAKPEMNTH HA IMAWWHO, LWL YEro HeodXxo-
nepenpell napesn WAIVAIA. JHMO OTHPHTE BE]XHOH K[Uiky NMEARKHO M HEBECHTEL L JDGOM
mecTe nepenneit crenxy JAIVAL (puc.4),y KOTOPOrc IR DTOrO
3 i erenre npukp TCH HHE KK
! HHCTDYMEHT MOZHO YO WTh % KA iHax B

19 | KOWILIERTS. [lOpoK yCTEUOBHN UOKAsSEH Ha DHC.5,
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Original scan: manual5s. jpg (pp. 10-11) — Fig. 1: front-panel control layout
(numbered 1-28). Fig. 2: side-panel controls/connectors. Fig. 3: top-of-cabinet
oscillator-trimmer layout, viewed from above.

5.2 Mounting and Setup

The instrument can be mounted on a piano: open the piano's top lid and hang the
MANUAL at any point along the piano's front panel (Fig. 4) — special hooks attached to
the MANUAL'Ss rear panel are provided for this.

The instrument can also be set up on the stands supplied with it. The setup procedure
is shown in Fig. 5.




llepex Brumoveien JHOTOYHERTa JOEIMTOCH, U0 OH HE MMEeT
RHEITHIX CRUX MOBpermeunit

flojponosnre nemans K MuoTpymenty (k passemy fIEN.) ¢ mo-
mous® wadexd (IM). Hamaure na nojans. LOmAmoMuTe IDOMKOTO-
BopATeAh K passesy [POMK,-TH®. mpe uomxm. Radesis TPOMEOTO-
sopatent (I'p), nepexmouaress BIVTP.-BHEIH. nomten duTs
yoranonien ¥ nojgosexne BHEHH,

Ilpn REe00XOMMOCTH MHCTPYMEHT MORET ONTH NOJHAKAEN K BHell-

HEMY YCWINTEJ Hepo® passes BHXON m muxomiwof radexs (B).
Pro.d. Buxommoll ¥adeis HeosXomMMo NOJIUIMATE KO BXONY "Opran’ mmt

¥ K4 MHOTDY Ha nep i orenke IHaHHAO, "Ry KOCHUMBTEAB" BHEEHEro YOWMTeN,
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Original scan: manual6. jpg (pp. 12-13) — Fig. 4: mounting on a piano's front panel.
Fig. 5: stand assembly (1 — screw, 2 — upright, 3 — plate, 4 — tie bar, 5 — wing nut, 6 —
leather washer).

Before switching the instrument on, check that it has no external mechanical damage.

Connect the pedal to the instrument (to the PEDAL jack) using the pedal cable (MM).
Press the pedal. Connect the loudspeaker to the SPEAKER/PHONES jack using the
loudspeaker cable (Ip); the INT.—EXT. switch must be set to EXT.

If required, the instrument can instead be connected to an external amplifier through
the OUTPUT jack and the output cable (B). Connect the output cable to the "Organ" or
"Pickup" input of the external amplifier.

The internal loudspeaker can be used instead: set the INT.—EXT. switch to INT.

Plug the mains-cord connector into the instrument's MAINS jack, plug the mains cord
into the wall outlet, and set the instrument's ON toggle. The power-on indicator lamp
(28, see Fig. 1) should light. The instrument is now ready for use.

For the instrument to produce sound, set at least one of the REGISTER knobs (16, 8', 4',
or 2') and the VOLUME knob to any position other than zero.

5.3 Tuning the Instrument

Before playing, check by ear that the instrument is in tune, and retune it if necessary.



5.3.1 Turn on the mains ON toggle (see Fig. 2). Set the REGISTER 2’ knob to position 9 on
its scale, and the SUSTAIN - LEVEL knob to position 9. Press the pedal. Set the
VIBRATO — DEPTH knob to zero, and the VOLUME knob to whatever position gives a
comfortable listening level.

The RHYTHM ON, TREMOLO 4', and TREMOLO 2' switches must be off.

5.3.2 Press the 5th key (A of the 1st octave, counting all the white and black keys from
the left in sequence) and, turning the "A" tuning trimmer with a screwdriver, bring the
MANUAL into unison with an A tuning fork — or, failing that, with a reference
instrument (e.g., a piano).

5.3.3 Tuning then proceeds around the 12 steps of the circle of fifths.
Tune the first step as follows:

e Press the keys A of the 3rd octave (key 29) and E of the 4th octave (key 36). Turning
the "E" trimmer, first bring the beat to zero;

e then lower the E frequency until you get 7 beats per 10 seconds, per Table 1,
"Tuning Sequence."

5.3.4 Carry out the remaining steps (2 through 12) the same way, following Table 1.

Table 1 — Tuning Sequence



STEP
(CIRCLE OF
FIFTHS)

0

10

1

12

REFERENCE NOTE

A of the 1st octave —
tuning fork / reference
instrument

A of the 3rd octave (key 29)
E of the 3rd octave (key 24)
B of the 3rd octave (key 31)
F# of the 3rd octave (key 26)
C# of the 3rd octave (key 21)
G# of the 3rd octave (key 28)
D# of the 3rd octave (key 23)
At of the 3rd octave (key 30)
F of the 3rd octave (key 25)
C of the 3rd octave (key 20)

G of the 3rd octave (key 27)

D of the 3rd octave (key 22)

NOTE
BEING
CHECKED

A of the 1st
octave (key 5)

E of the 4th
octave (key 36)

B of the 3rd
octave (key 31)

F# of the 4th
octave (key 38)

C# of the 4th
octave (key 33)

G# of the 3rd
octave (key 28)

D# of the 4th
octave (key 35)

A# of the 3rd
octave (key 30)

F of the 4th
octave (key 37)

C of the 4th
octave (key 32)

G of the 3rd
octave (key 27)

D of the 4th
octave (key 34)

A of the 3rd
octave (key 29)

BEATS
PER 10 S

none

Note: Step 12 is a check only — do not turn the "A" trimmer. If the beat count is not 5,
repeat the entire tuning cycle.
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Original scan: manual7.jpg (pp. 14-15)

5.4 Using the Instrument

5.4.1 Handle the instrument gently. Do not use excessive force when turning the control
knobs or pressing the keys. Press the keys lightly and smoothly: unlike a piano, where
sound comes from hammers striking strings, sound in this instrument is produced by
reed-switch ("herkon") contacts closing under the action of magnets fitted in the keys.
Striking the keys hard can crack the glass envelope of a reed switch.

5.4.2 Depending on the character of the piece being played and the performer's
preference, a suitable timbre can be dialed in by turning the knobs and engaging the
relevant switches. For example, to obtain an organ-like sound: set all REGISTER knobs
and the TIMBRE LOW/HIGH knobs to 9; set VIBRATO DEPTH to O; turn off the TREMOLO
4' and 2' switches; set the SUSTAIN — DURATION and SUSTAIN - LEVEL knobs to 9.

Within this same combination, moving the VIBRATO DEPTH knob to position 5 produces
a sound characteristic of a stage/pop electric organ.

The performer can note down any combination of switch and knob settings found

useful.

5.4.3 To use the automatic rhythm-accompaniment device, proceed as follows.

Check that the RHYTHM ON switch is in the off position.



6.4, Padora o MHCTDYMEHTOM £ Budepure HeoOXONMMUR DMTM M3 YRASAHHHX B TAdM.2 ¥ PR~

; 5.4.1. Odpauallzecs & uncTpyMentou Gepetio. Ne mpmmaraire | | “TAE 0OOTHTOTEyWMe Nepermwarent. [Ipt 9ToM HAWHer MiraTs
doanunx yownuil upE Dyuex y ¥ HEEATHH HE g e naunoka (27, om.pro.I) » TeKT ¢ ynapaum dounmoro dapadana,
Hnapwm. Haoueiite Ha RIABNIN JeTko M IUABHO, TAK KAK SBYX : 7 . Tadxmua 2
B HHCT[YMeHTe O0pAIYeTCA He S8 CUCT JUAPOE 1O CTLYHAM, HAR Tadmula BIITeHIT PHTMITECKI PROYHEOD !
B (OPTANAAHC, & BCASJCTENE SAMHIAHMA ROHTAKTOB CEDKOHOB Towop nepewmria- | lodomenme: nopewmoa-

Hat T PHTH Teasn PN A-B
flon, nelloTenel 0L MAPHWTOB, HAXONRUMXCS B IGABMUAX. Yia- ~ s it o
I 10 KNABHEAM,” MOXHO JASGHTH KONOH TepKOHOP. ‘ Bauso I A
5.4.2, IpM MenouNenwi MySHRANSHEX npouazexersil B sasioi- i Ihss-nm::g I B
MOCTH OT IDX XapAKTepa ¥ B 000T ¢ ; Cnoy pox 2 A
TENR MOKHO MOJGGDATH COOTBET it TeMdp SEYHYRHEA MHCTDY- Méw% 2 B
MEHTA, BPAnAR PYMIM YOPARTEHHA M BKMAR Te WL HHNS Mepe- Conrr 3 A I
yorouaTes. HATDIMED, JOU TONYYEHHA SEYUAHWR, HANOMIRALIEIO Bayro B B
SBYRM Opraka, cheiyerT PyYRM Bcex perMorpoR m pyumi TEWGP Xacdanepa 4 A
HIFSKHE # BHCOKME yoranopkTs na 9; pyumy BHBP‘ATG THYBYHA ; l : Tanuro 4 B
yoranosirs Ha 0; mepewmouareis TPEWOMO 4'u 2' puimounts; , “hmi 5 A
pyurd [OCIESYYAIME IIHT. ® TPOMK. ycranoBuTs HA 9, : Pok I 5 B
Eext 3 3TOA KOMGMHALME OPPAHOB YNpaBieHMs pyuwy BUBPATO Bersn 8 A
TIVEIHA mepesecr 3 moJoxenne 5, TO MOMHO DOMYYHTH SBYHA~ : Pox N 8 B
e, XADAKTEPHOS JUU SOTPAIHOTO SMEKTDOODC&HA. : 3 Maudo s ? A
Hadpansyn xonSinemnno nepermuarerell ¥ pyMex ynpanemLt | Cawda - ] B
HCTONHHTENE: MOXET SAMUCATE. ) % " Pywoa 1 it A
5.4.3. llons30BaTh0i APTOMATHSCCKIM YCTPOHCTROM pHTMI- Boceanona 8 B

YECKHOTe AKKOMNAHEMENTA HAND CASIYNUSNA O0pa3oM,
iIpoBepsTe: NepermEMaTens PUTM BKI. ;inmsu RAXOJMTHCA B
BUILIDYMEHHOM TIONOREHHH . '

Mpumenuanne, Kpous oCHOBHUX PHTMOB, YHASAHMUX B
TAGKNIG, MOSHO OCPASOEHBATE HORUS
AYTEM BROUYSHRN JEYZ Wm dosee mna-

] s B epexATMaTesN - PHTM,

I6 : ; . v

7

Original scan: manual8. jpg (pp. 16—17)

Choose the desired rhythm from Table 2 and engage the corresponding switches.
Indicator lamp (27, see Fig. 1) will then flash in time with the bass-drum beats.

Table 2 — Rhythm Pattern Switch Settings



RHYTHM RHYTHM SWITCH RHYTHM A-B

NO. POSITION

Waltz 1 A
Jazz waltz, 6/8 1 B
Slow rock 2 A
March, 6/8 2 B
Swing 3 A
"Bauno" (as printed — see 3 B
translator's note)

Habanera 4 A
Tango 4 B
March, 4/4 5 A
Rock | 5 B
Beguine 6 A
Rock Il 6 B
Mambo 7 A
Samba 7 B
Rumba 8 A
Bossa nova 8 B

Note: besides the basic rhythms listed in the table, new patterns can be created by
engaging two or more RHYTHM selector keys at once.

Engage the RHYTHM ON switch. The rhythm accompaniment will now be heard from
the loudspeaker; set the desired volume with the RHYTHM VOLUME knob.

While playing, balance the volume of the instrument against that of the automatic
accompaniment using the VOLUME and RHYTHM VOLUME knobs.

Use the TEMPO control to set the desired tempo for the rhythm accompaniment.

To turn the automatic accompaniment off, return the RHYTHM ON switch, or the
RHYTHM 1-8 selector keys, to their original (off) state.

Table 3 — Basic Faults and Remedies



SYMPTOM

No sound when any key

is pressed. The power-on
indicator lamp on the
front panel does not light.

No sound when any key
is pressed. The power-on
indicator lamp is lit.

Notes:

CAUSE AND REMEDY

No contact in the mains-cord plug, or the fuse has
blown. Disassemble the plug and repair the broken
mains-cord wire. Replace the fuse. If the fuse blows
again, do not switch the instrument on again until the

fault causing it has been found and corrected.

cable.

No contact in the pedal connector, or no contact in the
loudspeaker connector. Disassemble the connector and
repair the break in the pedal cable or the loudspeaker

1. All other faults require the instrument to be repaired at an authorized warranty

workshop.
2. Faults must only be corrected with the instrument disconnected from the mains.
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The instrument conforms to its approved reference sample and to the requirements of

its technical specifications.

The warranty period for the MANUAL is 12 months from the date of sale.



If the warranty card and tear-off coupons carry no mark from the retailer, the warranty
period is counted from the date the instrument left the factory. Should the instrument
develop a fault, the owner is entitled to have it repaired free of charge during the
warranty period.

Part Il — Service Schematics

The pages below reproduce the complete factory schematic package for the MANUAL,
covering the instrument end to end: the twelve master (top-octave) oscillators, the
octave frequency dividers and keyboard-switch logic, the tone-forming stage
(timbre/vibrato/tremolo/sustain), the output amplifier, and the automatic rhythm-
accompaniment unit.

Each sheet is reproduced as scanned. Reference-designator prefixes are left as printed
on the drawings:

PREFIX MEANING

P/R Resistor

c/cC Capacitor

T/T Transistor

O/D Diode

Tp / Tr Transformer

p / Gr Loudspeaker ("rpomkorosoputens")
Y /U Functional unit / board ("y3en")

L / Sh Connector / plug block ("wTtekep"/"wTbipb")
39, b, K Transistor Emitter, Base, Collector
n, 3, C FET Source, Gate, Drain

One sheet ( mansxem7.jpg ) is a single photograph of two unrelated schematic sections
placed side by side; it has been split into two images below so each half sits with its
own subsystem. Everything else is reproduced whole.

A. Overall Views

Functional block diagram. The instrument's overall signal path: keyboard contacts —
diode matrix — frequency dividers/octave-selection logic - tone forming and rhythm
logic - amplifier.
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Complete instrument schematic — Part 1. The full principal electrical schematic: power
supply, output stage, register mixing, rhythm push-button matrix (B1-B12), and
loudspeaker wiring.
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Complete instrument schematic — Part 2 (notes). Component-tolerance notes, the
mains-transformer winding table, a control-point voltage table, and an interior photo
with parts called out.
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"MAHYAJT — Cxema anekmpuyeckas npuHyunuansHas" (yacme 2) - Source:
mansxem7. jpg (left half)

B. Master Oscillator Unit

("Briok 3adarouwux eeHepamopos" — the twelve top-octave reference oscillators, one per
semitone C-B, plus the vibrato oscillator.)
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C. Frequency Divider and Key-Switch Unit

("Y3en denumeneli Yacmomsl U MaHunynsmopos" — takes the 12 master tones and
divides each down through the octaves; also carries the keyboard's diode/contact
scanning matrix. See the translator's note on "manipulators.")

"MNeyamHasi nnama 3adaroujux eeHepamopos" — component side (top) and trace side
(bottom) - Source: mansxeml3. jpg
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Source: mansxem7.jpg (right half)

D. Tone-Forming Unit

("Y3en chopmuposaHusi" — the register/timbre mixing, vibrato and tremolo application,
and sustain/release shaping.)

T AR
YSEA  QOPMVIPOBALVIS

CXEMA . GAEKTPMWECKAQ MPYHUMMAAABHAS

|

\ 0| k73155
7 AT
o /(.w& @5{:& Bib\ssx
; TH_JKT 3614
A’YJIIA' & 1.1: T :
kronsdl o I
Rl
1942 R3[]
i Tzﬂ
il
~ i 3 ‘718 9 @ A /6

ﬂafgﬂwﬂ/iﬁﬂ,a . i Tadnuua /wmeyuuamﬂ I(OHﬂiﬂﬂﬂbe/X mowex : & /‘ 3
2 e L LT Sl AR
Hondencamapss ] Kowrm ! > T TE
6718, 3,04,6705 ] | mmf 2 /7;/ 2 75 74 7:’ 76 78 79 770 T
K588 o W0 61 INKTE T ITK | 2 70 P20 0 o -3 R R o B T R S - B K&
MEW-160 | el &/ LB 07 |44 |44 0 |47 (07 (68| L0 |76106162(68|68 4 i "
7 7} A A A i A D
Honmp. 772 T T W Tis 779, 7o 72/ g
modkt s TKIE]3TKk]6 |3 [Kk|60l2]Kk]6 |5 k|6 |21k 163 175 I I
* * 73 -
Lru|as 65| o253 T 8w 2e [su [ afas [1h |54 |66]45(50 |08 44 | 36| 32|56 | ‘ L
| AL
i@
1 ['%aamuzwﬁuﬁ w gy, od'a:)ramm/e 5 A p | & e
éﬁmfz{” ol aiax a‘dem- &, lparnaom’, Bajpams, igouna © o
/m/wmu ﬂgm ay u MuKzD- ”"e""”””””" WWW 0,!””/” na cely, llé;ao/;m KTS03E.
' Papadax. t%o% z &/ maﬁa%'// 810 o oo, ﬂé}emmam% 7 7 g | j
Guampasl W e e N it 'ﬁ; /’Wﬂ Guntes 15 e ), ' d
2. [ocmostpse sanp temenra Koga |
006/mMMEmpPor £

Huers HE ' mewee 1)

Gonemmem,
209 my ush%m "
R budpama vau mperony. |
®

S e, R i el

"Y3en d)OpMUpOGaHUFI — Cxema anekmpudeckas rnpuHyunuaneHas" - Source:
mansxem8. jpg




MAHYAA

Y3EJL QOPVAPOBAHVA, IEYATHAA OATA
Bl €O CTOPOHH PAIMORIEMEHTOR

i - o
f X

"Y3en ¢gpopmuposaHus. lNeyamHasi nnama" — component side (top) and trace side
(bottom) - Source: mansxem9. jpg

E. Amplifier

("Yeunumense" — two-board output amplifier feeding the internal/external
loudspeaker.)
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F. Rhythm-Accompaniment Block

("Briok pummuyeckoeao conposoxoeHuss” — drives the five percussion voices (bass drum,
tom-tom, snare, cymbal, claves) plus the pattern-sequencing logic (K155-series TTL)
behind the 16 rhythm patterns.)
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Appendix — Glossary of Panel Controls



PANEL LABEL (RUSSIAN) TRANSLATION USED HERE
PEMCTPbI 16/, 8', 4', 2' REGISTERS 16, 8', 4', 2’

TEMBP HU3KWE / BbICOKWME TIMBRE LOW / HIGH
MNOCIE3BYYAHNE OJIAT. SUSTAIN — DURATION
MNOCJIE3BYYHAHNE MPOMK. SUSTAIN - LEVEL

BWBPATO IMYBUNHA
BVMBPATO YACTOTA
POMKOCTb
PUTM-BKIJI.
PUTM-A, b
TPEMOJIO 4"/ 2
TPEMOIJIO HACTOTA
PUTM NPOMK.
PUTM 1-8

PUTM TEMI
BbIXOA

NEJATTb
FPOMK.-TI®.
BHYTP. / BHELLUH.
CETb / BKI1.
NPEOOXPAHUTE]b

VIBRATO DEPTH
VIBRATO RATE
VOLUME

RHYTHM ON
RHYTHM A/B
TREMOLO 4'/ 2
TREMOLO RATE
RHYTHM VOLUME
RHYTHM 1-8
RHYTHM TEMPO
OUTPUT

PEDAL
SPEAKER/PHONES
INT. / EXT.

MAINS / ON
FUSE

Appendix — Translator Notes

o Register footages (16', 8, 4, 2'). Borrowed directly from pipe-organ terminology: 8’
is the note at its normal (unison) pitch, 16'is an octave below, 4' an octave above,
and 2' two octaves above. Blending these knobs is how the MANUAL synthesizes
different timbres — this is the same principle as a drawbar organ.

» '"TepkoHbl" (reed switches). Literally "hermetically sealed contacts." Each key
carries a small magnet; pressing the key brings the magnet close to a sealed glass
reed switch, closing the circuit and gating that note into the audio path. This

explains two warnings in the manual: don't strike the keys hard (§5.4.1 — it can
crack a reed switch's glass envelope), and keep magnets away from the keyboard
(§1 — it can demagnetize the key magnets).

o "Manunynsatopsbl" (§C, Frequency Divider and Key-Switch Unit). Rendered here as
"key-switch unit." The functional diagram ( mansxem2. jpg ) shows this board
carrying the keyboard's diode-encoding matrix directly off the key contacts,



alongside the octave-divider logic — so "manipulators" most likely refers to that
key-contact/switch scanning circuitry rather than the performer-facing knobs,
which are documented separately in §5.1. Treat this rendering as a best-effort
interpretation, not a certainty.

o "BayHo" (Table 2, rhythm list). Printed exactly this way between "Swing" and
"Habanera." It doesn't match a rhythm/dance name known to the translator
(candidates considered: Baido, bounce — neither is a clean phonetic fit for the
Cyrillic as printed). Reproduced as transliterated rather than guessed at.

o "T'ynkun 6apabaH." Literally "booming" or "resonant" drum, as distinct from the
"big" (bass) and "small" (snare) drums also listed. Translated as "tom-tom" for
readability; the literal sense is kept alongside it at first mention.

o Octave-naming convention. The manual uses the Russian system (cybkoHTpokTaBa,
KOHTpOKTaBa, 6onbluasa okTaBa, Manasi okTaea, 1-5...5-9 oktaBbl) rather than
scientific pitch notation. Octave numbers and note names (do/Pe/Mu/®a/Conb/Isa/
Cu — C/D/E/F/G/A/B) are translated directly; no conversion to MIDI note numbers
or scientific pitch (e.g. "C4") has been attempted, to avoid introducing an off-by-
one-octave error not present in the source.

Appendix — Source File Index



ORIGINAL FILE
manuall. jpg

manual2. jpg

manual3. jpg

manual4. jpg

manual5. jpg

manual6. jpg

manual?7. jpg
manual8. jpg

manual9. jpg

mansxem2. jpg

mansxeml. jpg

mansxem?.jpg (left
half)

mansxeml2. jpg
mansxeml3. jpg
mansxem3. jpg

mansxem4. jpg

mansxem?.jpg (right

half)

mansxem8. jpg

mansxem9. jpg

mansxem5. jpg

mansxem6. jpg

mansxeml@. jpg

COPY USED IN THIS DOCUMENT

assets/manual-p@3-attention. jpg

assets/manual-p@4-05-scope-of-
delivery-safety. jpg

assets/manual-p@6-07-description-
specifications. jpg

assets/manual-p@8-09-specifications-
controls. jpg

assets/manual-pl1@-11-figsl-3-panel-
layout. jpg

assets/manual-pl12-13-figs4-5-
mounting. jpg
assets/manual-p14-15-tuning-

tablel. jpg

assets/manual-pl6-17-playing-
rhythms-table2. jpg

assets/manual-p18-19-
troubleshooting-warranty. jpg

assets/schem-00-functional-block-
diagram. jpg

assets/schem-0l1la-full-schematic-
partl.jpg

assets/schem-01b-full-schematic-
part2-notes. jpg

assets/schem-02a-master-oscillators-

schematic. jpg

assets/schem-02b-master-oscillators-

pcb. jpg

assets/schem-03a-freqg-divider-keyer-

schematic. jpg

assets/schem-03b-freqg-divider-
pcb. jpg

assets/schem-03c-freq-divider-keyer-

part2-notes. jpg

assets/schem-04a-tone-forming-
schematic. jpg

assets/schem-04b-tone-forming-
pcb.jpg

assets/schem-05a-amplifier-
schematic. jpg

assets/schem-05b-amplifier-pcb. jpg

assets/schem-06a-rhythm-block-
schematic-partl. jpg

SECTION
§1

§2-3

§4

§4-5.1

§5.1, Figs. 1-3
§5.2, Figs. 4-
5

§5.3, Table 1
§5.4, Table 2
§5.4, Table 3,
§6

Part II.A
Part Il.A
Part Il.A
Part I1.B
Part I11.B
Part II.C
Part I1.C
Part II.C
Part II.D
Part I.D
Part II.E
Part Il.E
Part Il.LF



ORIGINAL FILE COPY USED IN THIS DOCUMENT SECTION

mansxemll. jpg assets/schem-06b-rhythm-block- Part II.F
schematic-part2.jpg

Translated and compiled from the scans in this folder. Original Russian text and
drawings remain the property of their original publisher/factory; this translation is
provided for personal archival and restoration reference.



