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Il. MEASURING METHODS

TAPE SPEED DEVIATION

I Presecorded rape meagusing wethiod
Ployhack om the tape recorder being fested. o s
pro-fecorded of FOO0 HE <0015
Compect the appeograte obipul o 8 feeguency cound
meter m order fo measire any deviation Frem e
pre-tecoided fape,
2 Timing tape measuring inethod

1|:||,'5:|_g|.:|]: fior gape ':|',|r.'1:|:1 measareaerl |
Thas envethvond wiifioes o thming tape marked ot iniervals ol
T2 Maving Lme over il skl sectaiE B
measiped 6 arder to sileodote tape speed diviation. In
ising Phis meethod, Bossever, it ahauld be kept in mind
that tiieg tape stretel or contmel error s inevitable,
s that i s pecessary 10 measuied e total length of the
nge in gdvance

WOW AND FLUTTER

Plavhack, o 3000 He pre-tecorde] dape, of whsh the
wow and Mutter fevel = guarantecd o be smodler than
T il mensure with a wavw meder, e s alse possble
for i 3,000 He sime wave o be secorded ond played back
lsi mecasarement with o owow meler. In s cdwe,
favweyier, the wow meter will inlivate o value as moc b
v il wiven o (b apoecilcdt ons

SIGNAL TO NOISE RATIO

17200/ L
Lirie asuipmil

—{VIVM)

Seb the Equalizer: Switeh to the 2702 ipE pessidaen and
plasback o Lope contaising @ 250 He cise aave teconded
ut WL kevel on oany stonshind. recorder, Connect
YMOUEN ML b the Dine outpul jack ol the econder and
masinre s ouibpal Mesil, remove e tape ood measing
the mise level wisder the same comlitiens, Comvert each
ol the meassred values o decebls

TOTAL HARMOMNIC DISTORTION FACTOR

LI{I!.-'
Aiutlin
Oscllaror |

Connect Hee mesunmg mgtruments as shown above . sl
ool @ 1000 Hr sine wave gt <07 VLD Mlavbiock ife
resul et slpnil urd measaee the aserall distortion facior
Measre the ntase Jevel of the tape eecordor with (e
inpe remwnel | connect the pudis ascifloior divectly 1o
e distorzsn meter Tor messuren il ol the dstorion
lacior ol the cscillator.

Ihe pesalimmt distariian facior can he abiained from e
pedul b o tie alowe meastiieimond by using the fellowing
Formula,

Ehsgariion

|
ITIOWIE —— e

I:||| "Il Il| IJ_-
where, dy = Hequired
d = {verall distortdon (acion
dy = Masie level
de = EHstoe toiy [aetod ol e assillato

EMode | New toge of particulanly pood quality shoubd be
el Tor messermend of the dastorton Tadtog ),

FMOWER OUTIFUT

Plavbock o 1aps contaiiing o sne wave of 250 M
recondeal ot 0 WL on sy Stamlard nelordin

Ciapneet & YT VM. 1o the line outpul jaex of the
eecorrdet and meaawie the vidioge st the ouipat of the
recasrler 'I1¢|r.||| lemqBual.




CHOSS TALK (Cross talk between the tracks)

ITATER
———

:}:-_ Tape direction

As shown in the figare, frst record a |00 Hz sine wave
oo brack Mo 3ot 3V level, Nex . remiowe the | D50E ]
inpuat Li“|1i| and pecord wmder a ponsimput condition.
hen, plavback the tape on wacks 3 and 1 (reversed
conmdition of taped through the 1,006 He B.P.F. {Band
Pass Fikter, Sensitivity ... F 0 T 3l obdain the radis
bszbwasen the twis by using the fallowing Tormals.

=

—

= | s =
|

Ti||'||.- direction

hu |1].|:-F
€= 20 fog w5

= Desired cross tnlk ratiesd db)

b = 1,000 He signal output lesel T—
Fp = 1,000 He cross bl oueput Jeved B
Fy = Nom-ukpul signal pecend lovel ERRAE

FREQUENCY RESPONSE

Audiv I 720WL o
Frequency —— Line Line W T.'I,"_'.L]
Chscillabir Bt dhitpul =

Lemmect the nmuw:rinu_ matruments as shown in the
above diagram, and measuee tie frequency respanse m
thie Fallowing sepieice |
RECORD
1) Introduce a sine wawve of 1000 He o the Line Inpui
uf the recarder being tested throagh an ottemeaton
from an sudio Frequency gengralod
23 Set he Recond/Playvback Lever 1o “Hee” st ion
and adjust the line input volome so that tee YL
meter needle indicates 0" WL
Ay Under rhe conditions described in (20 lower the
impund lewel Lo dB with the attenalior,
43 Beword the spot frespuency from the audio e
gueecy generabon in the range of 40 g0 | 5,000 He,

FLAYBACK

3 Set the Record/Playback Lever to “Play™ position,

6] Connect o VTV ML to the Line Dutput,

T Mloybaek the presiously recorded tupe

=21 Adjust the owtpuat bevel o 05 dBm o 1,000 Hr
{indicated an ranpe selector of ¥ T,% M}

9) Flayback the recosded spot fraquencies wisder the
conditims in [8) & make 2 mems of Ohstput Level
and plod the value on o Eruph.




lll. CONTROL LOCATIONS
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IV. DISMANTLING OF TAPE TRANSPORT UNIT &
AMPLIFIERS

In caze of trouble, elc necesslating disassembly, please
dagssemble o the order shown o phaotograpls
Kensmmible in reverss order,







V. TRANSPORT MECHANISM

I. CAPSTAN DRIVE

Figure 1.
{Ad Mot
(B Diyive Beli (Hlat beli)
{Ch ['u:pﬁl.tli
([} Flywheel
High-specd rotatien of Motor {4 ) &5 transmitied by Erive
Belt (BY to Capstan {C) . which & connected tooa
NMywheed thot provides necessury iverdia, This Aywhesl
maintains the rated rotation and absoebs manor relaton
wariatioms ol the moigs.
Cupsian Rotatkon
olas BEPM. at T2 (19 e per sec
I3 BRI M. ol 33097 (9.5 e L o
[51.5 B.P.M, at -7/ {4.7T5 cm} per sec,
Motor Boftation
3000 e 1 500 BRFPM. at 50 Hz
A600 e | EOD R P M, s S0 He

2. FINCH WHEEL DRIVE

The presure of the pinch wheel as it pushes sgainsi
capsian, ironsporis fape between rodating capstan and
pineh wheel st the rated speed. The proper pmch wheel
pressure s betwees 1000 1o 150 grams at the Lape
speed af 71027 {19 cm) per secamd

3. RECORD AND PLAYBACK MECHANISM

'.Iuming the RECORD/PLAYBACK LEVEE (A} 1o
“PLAY" position causes the pinch whesd 1o press against
the copstan ad move the tape al the ated speed. AL the
mame time, fdler (B] moves hetween Mofor Badisig (U)
amd the Vake Lip Hee! Spinadle (D) t0 transmit tle maetor
rertition fe (10) %o that the tape s moved and wound on
the takeup reel, The Takeup Reel Spindle  Base,
compossd of two plastee wheels (dises) (1 and 2} with a
fedt clutch hetween, is rofated from below by the idler,
Tape-winding Tiection is admwsted by the sippane of the
fedt an<d mamiazing rated winding of the tape. ¥ ."iq_F:-F.-l':,-
Reel ﬂpl'nllﬂr (M} hos a Hrake Boller [E) cirniaciing
plaste wieeel (dise) (4) froan bedow which provides
uppropriste hack tension by the slipping of the felt chatch
to the romtion of the Pulley (37 sbove. To prevent
accidental erasurg, the Recomd  Salery Huttan [F)
masl be depressed before the RECORDPLAYBACK
LEVER can be maved fo the “REL™ pnﬁjtmn. ﬁ'u_f:-:_u
deice (G is depressed 1o operaie the recording miecha-
e

[See Figure 1)




—

o

4, FAST-FORWARD MECHANISM

Tamimg the FAST FWICREWIKD LEFER (A} o
“FAST FWID™ position, causes com (B under the knoh
to push up Lever (C). Fetler (DN moves into the space
bedween Plastic Roller (F) above the Take-Up Raesl
Spindle and the upper part of the rotating mator drive
buthing to fransmit the motbor rotateon to the take-up
pee] spimdle. AL the sanwe time, Broke &ollees (Hy and (1)
come ol the reel spindle o free .:':-IJPII_':,I Beed Spisidies
(65} and (F}, thereby allowing Fast winding of the tape
uiito tee take-up reel

{See figure 3)

5. REWIND MECHANISM

Turming the FAST FIFRREWTSD  buol (AD o
“REWIND™ position, causes cam (B under the kpoboso
r;||”1|| W Lk “:'I Tefler (10} mawes into Lhe e
beiween the upper purt of the rofating Mosor diis
baachdig (EF and the tntermeedicle Pulley (F ) 1o tranzmil
the high-speed  ratation of the motor though the
intermediate pulley to Sipply Reel Spindle (G) A the
samie time, Heabe Boles (TH) and (1) come off the reel
s.pl_rl,l:_lir j [4 Free mﬁ'{'-.l.lp el 5.r||'||r.I'J||"i 1]’ and 115 B ”I‘I.':r#h}
rewinding the tape onio the supply peel at o fast speed,
[Bee Figure 4)

6. STOP CONTROL

Turning the stop lever to “STOP position, causes Hrake
Eollers (A} zd (B) 1o depress the el spindles and stop
ratation.

Ag the brake rubbers depress the plastic rollers bedow the
reel spindles, ne Friction & applied Lo the tape.

{Sec figure 5)

T
| Tarauj | Modwind | Terup | Suppd
| i ] CHjTAIRIE I:.II.I:I by | I I i il i iy
| s Wherl | WA B r B
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1
ik ASTHUIHEAHIE ® = = £
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MOTES X mak s imbabes “open” amd
mmaky Engapad™




RECORD/PLAYBACK CHANGING
MECHANISM

When the RECORDPLAYBACK LEVER (M) 15 turned
i play posation, RECORDPLAYBACK CHANGING
EWITUH (W1 ) does not operate and remaing fixed in
play mode

H-g.-' lurming Lhe RECORDIPLAYRACKE LEVEE (N} o
the recording position, CAM {a) pushes ARM (h), as
llistrated by the dofted line. ARM (B then pulls ARMS
{d} amd de), which are joined to the RECCRDY
PLAYBACK CHANGING SWITCH (5W1), io the recor-
ding position

IF ARMS (bh, (d) and e} do mot work properly, (5% 1)
dises ol operate . properly, abrnormal owsllation may
ogeur, and recording cannot take plage, The ARMS musi
be adjusted propecly by loosening SCREWS (11 and (g).

id



Vi. MECHANISM ADJUSTMENT

1. PINCH WHEEL ADJUSTMENT

I imwprtant that the pinch wheel shaft be kepl i
perfect alipnment with the capstan shafi. Prsper pinch
wheed pressurn is hetween |00 ond §.1540 grams whisi
the unil s cerstod of the tape speed of T4 ips Ay
deviation will resull in wow and Meer. Check pinc
whied prossune with o spring scale, and il mecesary,
adjust the pinch wheel losd g,

2. TAKE-UP IDLER WHEEL ADJUSTMENT

The takeup idler wihseel must be kepl e pesfect
alignment with the tikeap reel shalt In fasl Forwand
operatad, e wlier wheel contacts the upper knwrled
whieel of e fake-ep reel shalt ssembly, and convierscly
copstucds the boower krorled whesl during recowd play
vperataon. Addjest sdler whoel logd sprimg so that the
plier whesl pressure s hepl boiween 50 amd B0 grasm
Thee wlber wheel wears rapidiy i the pressure is excesive.
Slippage oveurs al Uee pressure 18 less than apecified,

i Hemisd peel sholl dasi: w0 Tehe op orl aball dsig
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Fig 1

3 REWIND IDLER WHELL ADIUSTMENT

The rewsnd idber  wheel st be o kept om0 pesfect
Wlignment watl the rewmed reel shall, The ammsund ol
peesaire on e Koorled moter boghing shold be abot
S0 grams bwrimg rewird operation. Adpuest bt the idber
lomd sprong anad rewimnd voller

4. INTERMEDIATE WHEEL ADJUSTMENT

The mternwdiate wheel 18 located between the rewind
iller wleeel amd the rubber rmng whicl s used on the
upper part of the supply reel shalt asseoibby . I rewind
pivade, it contacts these parts while  samulieneosisly
iramsmmilting modar torgue. An adeguate pressure 5 50
ETEIF 5, Sdjust the fnad qrring il thie intermediple wiiesl
il 1l pressuee 15 oot sulffent,

3. TAKE-UP REEL SHAFT ASSEMBLY
ADJUSTMENT

A feli cluteh is aitached to the botiom ude of the reel
fabde hase plate so that recording tape will not sineteh
due e excessve tension duriig fast forwand operatio.
To check the amount of friction on tus part, install o
Sainch reel witl a 60 mm diometer tape and gently pull
the end of the fape upward with & spring scale. Admest
the conical spring 5o that the amosnt of fension on this
part is between 50 to 4560 grams, Another felt cluich i
attachied to the fakewp drive wheel 1o provide proper
dippape during recoid o play neode, The proseding Tos
chiecking Triction of this part 18 sabwe as the Torepoimg,
i Between 150 and 200 grams of friction provides e
hest resilis, Adjust the star-shaped spring just umder the
jake-up  deive  wheel, During wwmd  operation, the
amnl of Trictsen ol this part will decrease o (9o |5
grams Check to see whether this s satisfactory. I not,
readjust the sear-shaped brake spring aiuf the pressure of
U sprimg retadnier washer accordingdy.

6. SUPFLY REEL SHAFT ASSEMELY
ADMUSTMENT

A feli cluteh s used between the lower side of the seel
lahle hase |:-|:|I{' anid the rewindd rsbber ring fo prslect
the reconling tape from execssve fenilin during megor-
dimg. To check the amount of driction on s part.
insfall o S-inely peed with 2 0 mm diameten fape. sl
wently pall the e ol Lape wpward wath a spreng scale.
Adjust e conical iprinﬂ_ e The fension is between 3500
450 grama, Anotler Telt chuteh s attached o the rewiml
drive wheel to prowdide proper dipping operation during
record o play mede. The progedure for checking
fractiom om this parl & the s gy U foeezioing, sl
between I and 1 30grams of frictwn pves bt resulis
I fast Porward operation, the amount of Toeten will
ibecrense fo D o |5 grams.

Check: toosee whether ihis s comect. I oot readinst coil
spriveg anid Apring relavied waslier (See Tighee | dal al
lefi ]




7. HEAD ADJUSTMENT

LA

(1)

(iC

-—

Adjustment of Head Hegght (52 Fig. 2 and 3)

a.  FErase Head
Adjust the Erase Head Height by turnmg head
helght serews (a) so that the upper edpoe ol
the Rupe as it passes the erase bead s U025 o
0.5 man below the top edge of the C18-] crase
head core

b, Playvback Head
Adjust the Playbock Head Height by tueming
head height sepews (h) (h7) i the same mannes
i that the upper edpe of the tape oz it sty
the playback head is exacily parallel wath the
top cdge of the playback heal core.

Acliustment of Vertical Azimuath of the Head

Adpust the vertical azimuth of each head {erase amd

plaxbackl by twarning head height serews {ap amd

(bl () wnnl the tope comes inocomplete contact

wiitl each hesd.

Adjustment ol Head Alignment

Mayhback Head

Flayback an Ampex Alignment tape (E.000 He) at

A3 ips and turn alipnment conteed serew {eb until

the utput level of both channels reaches maximem

0.125 ~ 0.|5mm

0% 005mm "
!
! -,

i

T

o =

= | o=T1a

Yo e

Tape

=2
EH.

RH/PH.
Fig.




VIl

AMPLIFIER ADJUSTMENT

1. RECORIMMG BIAS FREQUENCY
ADJUSTMENT (Fag. 1}

a.  Install a resistor of 10 o 30 Olums in serses with the
Bias Head and connect the Vertical Input Termuinal
of the Oscilloscope 1o points (a) and (b,

b Feed in a wdine wave signal From and Addio Fre-
quency Dscillator b the Horizomtal Tnput of the
Crcilloseope and  fune the Diad of fhe Audie
Frequency Oscitlator until the Oscilloscope displays
a circuler or linear patiern,

¢ A meading of 63 KHz + 5KHz, indicates that the
Recording Bias Freguency i correct

d, If iocorrect, if can be ﬂj.ju:lﬁ] by insertimg another
gondenser (T2 16) valee S5000F,

RECAP 8 HEAD CECILLATOR QICET

-
§:= 4 5 @
CROLLOSCOPE  BUMD FREQUENSY
= CHOLLATOR
Fip. 1

2, RECORIMMNG BIAS VOLTAGE (Fig, Xy

g Comect the VTV M. Lo points £A) and (B, then
read the value on the V.T.%.M

b, A readipg of AC3SY & 2V, indicates that the
Recording Bias Yaoltage is cormect.

3. ERASING BIAS VOLTAGE (Fig. 2}

w Copnect the VTV M. o points (A) and (B], then
rend the value on the ¥, T.W .M.

b A reading of AC 22 to IOV, indicates that the

Ermsing Bias Vallage is cormesn.

WTM,




Viil.

MAINTENANCE PROCEDURES

FLY W HEEL & | drogp MOTORR

LUBRICATION INSTRUCTIONS

Faor masinmim service Hie and optimorm perfommance,
lubricate the fodlowing purls afler eacl - 300 howrs ol
vpernnsa, Llse onrls I|L1||I machine ail -::-|'g|,nu_1 |,||,u||1'-,

5 [RE [RF

Flvwhee]l Assembly

Bewmd Tdler 'Wheed ame Wind T:.ke-l.‘p Ieler | drop
Iritermediare hiler | drap
Pinch Wheel I diop
Also apply a hiberal Glme of light machine grease to
gach roller surtoce o all levers and cams

CAUTION & DO MOT OVERLIUBRICATE, WIPE OFF

EXCESS OIL WITH A COTTON SWAR SOAKED
I ALCOHOL OTHERWISE EXCESS LUBRIL
CANT MAY HE SCATTERED DBLRING OPE-
EATION AND THE RUBBER COMPONENTS
WILL DETERIEATL

2. CLEANING TAPE HEADS ANMIDDOTHER
FARTS

Wipe surface of tape hewds, gusde vofler boaring, capatan
Bushing amd pinch wheed pernslically with a soit ¢logh
soake] in aloohnl




IX. COMPOSITE VIEWS OF COMPONENTS

PRE-AMPLIFIER P.C. BOARD (L5-5014)




{LS-5015)

MAIN AMPLIFIER P.C. BOARD

[



X. TROUBLE SHOOTING CHART

SECTION A" TROUBLES WITH AMPLIFIER

L. Plavback proboms, {Unit ser to play position. )

My sl Frovem Line-owi (sck

i) e ey Mip B+ 3, vilage supply

B+ i, voldmge supsply
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M phyhack head = proanded

L Inductive gk uj
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m— el w
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