
5o,i, l :-"0. ___ _ 

INSTRUCTION MANUAL 

FOR 

Model 280 Series 
Recorders/Reproducers 

tunl 

Model 275 Series Reproducers 

®Scully 

SCULLY RECORDING INSTRUMENTS CO. 
DIVISION OF DICTAPHONE CORP. 

480 BUNNELL STREET 
BRIDGEPORT, CONN . 05607 

,"UGuST 1911 



Section 

, ,., 
u ,. , 
'-' 
'-' u ,., 
'-" ,. " 
2. 10 

• .. , .., .., ... 
u , ,. , 
u 

" GAL 1 
GA2.7 
6A3.3 
GM. I 
6M.2 

" G81. 1 
683.2 
600. 3 
6B4. 

" 6C I. 1 
GCI. 2 
6C2.3 
6C2.6 

FRONT MATTER 

TABU; OF CONTENTS 

GE:>tRAL 
Description . . . . 

Summary. 

INS'NLLAT[ON 
Unpacking ... 

Cable Interconnection. 
Power Connection 
Ou!pd. 
Inputs . 
Itemc!e 
Phones 
Line Termination 
Perfcrmance Checks 

OPERATING INSTRUCTIONS 
General. . . . . . . 
Controls and Indicators 
Openting Procedure 

TAPE TRANSPORT. 
Description •. 

. . . 
Head Assembly . 
Maintenance 
Adjustments. . 

ELECTRON1CS ASSEMBLY 
Description • • • . . . . 
Alignment and Performance Checks 

MODEL 280 WITH MOTION SENSING. 
Description . . . . . . . 
Remote Control . . . . . 
Operatino: Procedure . . . 
Tape TranspOrt Description 
Operation • • . . 

MODEL 2W/SP_14 
Description . . . 
Controls and Indicators 
Operating Procedure . 
Tape TranSpOrt 

MODEL 275 SERIES REPRODUCER 
Description . . .•• 
Technical Summary .. 
Cable Interconnection. 
Inputs. . . . . 

(Continued) 

,-, ,-, ,-, ,-, ,., ,., ,-, 
2-' 2-' 2-' ,-, 

.-, 
H 
'-2 ... 
'-0 .-, 

6A-I 
6A-I 
fA_l 
(A - l 
fA-2 

6D-I 
6B_I 
6B_I 
6B_I 
68-2 

oc-, 
OC-' OC-' 
OC-' 
OC-2 



FRO:>., MA TIER 

TABLE OF (CO"t) 

Sectlon ._--
00'. 
6C4. 
6CS. I 
6C5.2 
6C5.3 , 

Oper,<ting Instructions. 
Tape Transport . 
Electronics Assembly. 
Playback Preamplifier. 
Power Amplifier .. 

MASTER PAIlTS LISTS 

REFEREN::::E DRAWINGS , WARRANTY AlW SUPPLEMENTARY DATA 

LIST OF ILLUSTRATIONS 

Fisure 

1·1 Models 2S0- 2 and 280_4 Console T,<pe Recorders. 

2-1 Deck Layoot ..... . 
2-2 Interconnecting Diagram. 
2-3 Rear of Amplifiers. 

3-1 Tape Transport Control Panel. 
3-2 Electronics Assembly Front P. .. nel 
3·3 'f,p<> Thr .. :>ding P>.th. 

4- 1 Disc Drake Outline. 
4- 2 Model 280 AC Circuits - Simplified , 
4- 3 Model 280 DC Circuits - Simplified. 
4 - 4 Rc,<r of Tape Transport ..... . 
4-5 Automatic Tape Lifter, Schematic Diagram. 

5-1 Model 280 System Dlock Diagram. 
5-2 in MuUi-Ch:ume! Machines "ith Sync Feature. 
5- 3 Model 280 Electronics Test Setup. 
5- 4 Multifilter, Schematic Diagram. 

6A-I Photograph of Motion - Sensing Transport 
6A -2 Tape Threading Path (Model 280 with Molion Sensing") 
SA-3 280 with Motion Sensing, AC Circuits _ Simplified 
6A-4 Moti"" Sensing Adjustment ... 
SA-S Model 280 "itll Motion Sensing, OC Circuits _ Simplified 

" 

Page 

6C·2 
6C·2 
6C·3 
6C-3 
6C-3 ,., 
A·' 

Page 

,., 
,. , ,., 
'"' ,., ,., ,., 
H .., ... 
H 

4_10 ,., ,., ,., ,., 
6A·I 
6A-I 
6A-2 
SA-5 
GA-S 0 



Figure 

5B- \ 
58-2 

6C- I 
6C-2 . -, 
'-2 '-2 ,-. .-, 
.-s .-, 
.-. 
8-10 

8-11 
8- 12 

8-1 2 

8-\3 
8-14 
8-\5 
8-\6 
8 - 17 
8-18 

FROST MATTER 

LIST OF ILLUSTRATIO:-;S (ConI) 

Modol 28O/SP-14 OC Control Circuits _ Simplified, 
Modol 28O/SP-14 Tension Control Circuit _ Simpllfied, 

Interconnecting Cabling , Model 275 
Elec:ronlcs Assembly Panel, ."lode12 75 

Side View of Tape Transport . . . . . 
Magnetic Head Assembly, Exploded View . 
Tape Break Arm Assembly ... 
Auto:natic Front Shteld Assembly . . 
Au\o:natic Tape Lifter Asse mbly 
OC PO"'er Supply, Schematic Diagram 
Model 280 and Early Model 28O/SI'-14, Power and Control Circuits, 

Schematic Diagram • . . . . . . . . . . . . . . . 
Model 280 with Motion Scnsing, Po,,'er and Control Circu!!s, Schematlc 

Dcagram . . . • • • . . . . . . . . . . , , . . . . . . . 
Model 28O/SP- 14, POwer and Contro l Circuits, Schematic Diagram 
Mo,,", l 28O/SP-14 with Motion Sensing, Power and Control Circuits , 

Schematic Diagram . . . . . . .. ."... 
Model 275 Reproducer, Po,,-er and Conlrol Ci;cuits, Schematic Diagram. 
Electronics Schematlc Diagram, All Versions of Model 21)0 (Sheet J 01 

2 Sheets). .•.. .... . .. .. . . . . . 
Electronics Schematlc Diagram, All Vers ions of Moool 280 (Sheet 2 01 

2Sheetsl. . . . . . . , • , .... . .. . 
Electronics Circuit Cards, All Mooo is 280, Parts location Diagram 
Mode l 275 Electronics Schematic Diagram . 
Model 275 Electronics Clrcu il Cards , Parts Location Diagrams. 
Interconnecting Ca ble Schematic, All \Iodels 280 . 
Model 275, Interconnec ting Cable Schematic .. . . 

Remote Control Unit, Cat. No, 504210100 -01. Schematic Diagram 
(for Motion Sens ing Models 280 a nd 280/SP-14) . 

""'-
6B-3 
68-4 

6C-2 
6C-3 

8-5/8_6 
8-1/8-8 

8-9/8-10 
8-11/8_12 
8-13/8-14 

8-15/8-15 

8-17(8-18 
8-19/8-20 

8-21/8·22 
8-23/8-24 

8-25 

8-25 
8-26 
8-27 
8-28 

8-29/8-30 
8-31/8-32 

8-33/8-34 

Iii 



SECTION 1 

GENERAL IN FORMA TION 

1.1. DESCRIPTION 

The Scully 280 Series Recorder/Re-
producer is a professional magnetic tape re-
corder of the highest quality, designed primarily 
for use in recording studios, broadcast stations 
and other applications requiring exacting per-
formance specifications. (See figure 1-1. ) 

The complete unit consists of a tape 
transport mechanism and amplifier assembly. 
The equipment may be mounted in a standard 
19-inch equipment rack and is also supplied in a 
console or in a portable carrying case. 

The head configurations available in-
clude monophonic full or half-track and two-
track stereo for quarter-inch tape width. The 
280 is also available for half-inch tape widths 
in two, three and four-channel configurations. 
Tape speeds available are 3 3/4 - 7 1/2 ips, 
7 1/2 - 15 ips. Tape speeds of 15 - 30 ips can 
be supplied on special order. 

The electronics assembly of the 280 is 
mounted on a 3 1/2 x 19 panel, and the system 
is fully transistorized. CCIR equalization may 
be obtained when 

Figure 1-1. Models 280-2 and 280-4 Console Tape Recorders 
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GENERAL INFORMATION 

1. 2. TECHNICAL SUMMARY 

TAPE SPEEDS: 3 3/4 -71/2ips, 71/2- 15 ips; 
other speeds on special request. 

MULTI- CHANNEL CONFIGURATIONS: 1/4 
inch, 1 or 2 channels; 1/2 inch, 3 or 4 
channels; other tape widths and chan-
nels on special request. 

FREQUENCY RESPONSE: ±2db 35 Hz to 18 KHz 
15 ips, ± 2 db 50 Hz to 15 KHz at 7 1/2 
ips, ±2db 50 Hz to 7.5 KHz at 33/4 ips. 

SIGNAL TO NOISE RATIO: Peak record to noise 
(30 Hz to 15 KHz band) using 3M 201 
tape or equivalent. 

7 1/2 and 15 ips full track. 
Stereo or half track ....... 

FLUTTER AND WOW 

Weighted 
70 db 
65 db 

15 ips: 0.08% RMS or better 
7 1/2 ips: 0.1 % RMS or better 
3 3/4 ips: 0.2% RMS or better 

Unwtd. 
65 db 
60 db 

All components between 0.5 and 250 
Hz included. 

STARTING TIME: Tape reaches full play speed 
in 0.1 second. 

STOPPING TIME: Tape moves less than 1 1/2" 
after depressing stop (15 ips). 

TIMING ACCURACY: 99.9% 

REWIND TIME: Approximately 75 seconds for 
2400 foot NAB reel. 

REEL SIZES: Up to 11-1/8"; 14" on special order. 

1-2 

TAPE TRANSPORT CONTROLS: Power on and 
off, record, individual reel 
switches, rewind, fast forward, 
start, speed change switch, edit. 

AMPLIFIER CONTROLS 

size 
stop, 

Visible Controls: Record level, func-
tion switch, monitoring and meter switch, play-
back level, load termination switch. 

Maintenance Controls: (located under 
dress strip): Noise balance, playback equaliza-
tion, record equalization low speed, record 
equalization high speed, linearity test push but-
ton, linearity control, record-calibrate, refer-
ence set, bias adjust, bias calibrate, bias tuning. 

PLAYBACK AMPLIFIER DISTORTION: Less 
than 0.5% total harmonic distortion at 
+18 dbm. 

EQUALIZATION: Follows NAB curves. Capstan 
speed switch selects appropriate equal-
ization. CCIR equalization available on 
special order. 

ERASE FREQUENCY: 60 KHz 

BIAS FREQUENCY: 180 KHz 

OUTPUTS: +4 or +8 dbm from 600-ohm bal-
anced line. 

INPUTS: Bridging (600-ohm balanced or un-
balanced line) microphone, low impe-
dance (150- 250 ohms). 

INPUT IMPEDANCE: 10K ohms. 

REMOTE CONTROLS: Record, reWind, fase 
forward, stop, play. 

POWER REQUIREMENT: 117 volts ac, 50/60 
cycles, 275 watts. 
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2.1. UNPACKING 
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The I4pe trarlllport and amplifier are 
regularly shipped in two car lOrlll. The tll;O fly-
wl>eeia. pow.r cord (plug tn), EIA eenlen 
(Scully, If ordered), mounUng II:I.rdware. Allen 
II;rencl>ea, and alignment tool are located in a 
ha.rd",are bag , which ",til be found In the carlon 
COllIa!nlng the lransport me<:han1.Sm . An In-
struction n,anual !s also contained tn the ahip-
ping carton. 

2.2. MOUII"TII'<G 

The 280 is designed to fit In a standard 
19_1nch equipment nck. cabtnet o r conSOle. 
The space requirement Is IS_' 4" for llIe tape 
transport and 3_1 2" fo r the arTlJlllfier. each 
unit extenl1i[l5: 9" behind the panel. lbe reeom_ 
mended rack placement ts fo r the ampllfte r to 
be mounted directly be low the tape transport. 
or wlth!n limit of the four-foot connectlnc 
cables. 

\ 
\ ' ' , 

)\0 " 
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<.2. 1. Ib.cl< Mountl" 

, 
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0 

, 

a . Lift tbe tran'port med>anlsm:Nt of 
the cartOn 1.151" tile two /lhipp1rc straps hoped 
around it fo r this purpose. Remove straps. 

b. Mount the transport !n \he <Quip_ 
ment rack . usLre tlw panel mounting hardware 

Tighten secl.ln ly. 

c. Remove flywheels from hardwaN! 
tag and-mou"t on the rUPI!ctlve capstan motor 
and s tabilizer shart •. In IIOme cases tho lIy_ 
wlwels are spec!flcally manced for capstan Or 
rt:>.b1Uu r mountLre. Flywheels which carry 00 
na rkirc' an Lnte rcllareeable and may be lI".ount _ 
ed on either sh2ft. 

d. Remove ampllfler(s) from carton 
and moUnt In nck below the tape transport. 
using the mountl"l ha rdwa.." osuppUed. In MuIU_ 
manel mount cllannell amplifier on top. 
Then mount .."malnt"l ampUflers below In 
numerical oroer. AmpUfler cllannel maIklncs 
nay be found on the rear 01 each amplifier . 



INSTALLATIO:> 

2.2 .2. Mounting Consoles 

;!.. Conooic cabinctn arC 3hippcd In 
three containers _ the console cabinet. the tape 
transport and the amplifie r{s) Set tlle large 
carton on the floor. with the arrow pointing up. 
Open the large carton by sllt\i'1g the tape.open_ 
ing the naps and removing the con:;ole cabind, 
Set th{' o.thc 1100r. ri-
ser from lower front of cabin{'t, POSItion elec -
troni,' s cabinet rise rand secu re l'I ittl bolts 
supplied . 

b. Remove the cape transport mechan_ 
ism from the c)rton. using the two shipping 
straps looped around it lor this purpose. Re_ 
move straps and n,ount transport into the cut_ 
out On the top Tighten mounting 

c. Mount ampliliers in the space pro_ 
vided on the console. For multi_channel \Jnits. 
mount channel 4 at bottom and follow with re-
maining ut\its above it ir. nunwrical or<ter. 

d. Rem(}ve flywt1EeIs from bag 
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ana mount On the respective capstan motor and 
stabilizer shafts. In SOme Cases the flywheels 
are for or Irtabil_ 
Izer mounting. F1ywheels which carry no mark_ 
i'lgs are interchangeable and may be mounted 
on either shaft. 

2.2.3, Car:-ying Case 

Carrying case models are furnished 
in two cartons, One carton conta ins the tape 
transport. wmvletely mowtted except for tlle 
flywheels . The second cartOn contains tlle am" 
plifier{s) mowlted in carr,ing Case 

2,3 . CABLE I:>TERCO:O>:>ECTIO:O> 
(See figure 8-16.) 

In mOnO units the interconnecting cab le 
consists 01 the amplifier power section and the 

he.d section. Tn the t ,,'o - channe I equip -
menl, the of the requisite f'O"er 
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figure 2 -2. Interconnecting 
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and head sect.ons. Betore assembling the units 
consull the tnterconnectltlg diagram ( fi". I 
lor the proper InstallaUon 01 caDles. 

Connect thc small plug P102 to the rc_ 
lay panel wider Ule tape transport and the large 
32- p;n connector P605 to the back of Ihe ampli_ 
fier. In multi_channel Wlits the 32_pln connec_ 
tors are mari<ed channel 1. 2. elc. to male with 
their respect,ve amplifiers, which are simi_ 
larily Identified. 

2.4. POWER CONNECTlO:O< 

For ""rmal operation. Connect the jXlwe r 
cable from the AC power input eotmeetor on the 
transjXlrt mo·.rnled supply to a 115_120 volt AC. 
60_cycle power outlet to assure proper equip_ 
ment grounding. 

2,5. OUTFUT (See figure 2-3 , ! 

A female type X LR connector is sup_ 
plied. ThIs cJnnector Is plugged Into the Out_ 
put Receptacle J603, nornlally 4dbm Inlo a 
600-ohm load. However, provision has been 
made tor outrut level metering of -oil dbm. 

2.6. INPUTS (See figure 2-3.) 

2.6.1. Line 

A throc_pin male XLR COnncctor forthe 
line Input Is required. 1\ mates "'ith "Line" 
Receptacle J(02;n the rear of the ampllfleras_ 
sembly. This balanced bridging line input has a 
nominal ImJl"dance of 10.000 ohms and Is suit_ 
able for bri.:ging 600 ohm lines wilh nominal 
le;-els from _10 dbm to .10 dbm. 

2.6 . 2. Mio",:'phonc 

A similar three_pin male XLR connec-
tor for the microphone Input J601 on Ule rear 
of the amplifier assembly is also required. Any 
low_impedance microphone from 150 to 2>0 
ohms can be accommodated with nominal le;-els 
up to _30 dbm. The use of high_impedance mi_ 
crophones Is not recommended. 

2,7. REMOTE 

The Scully 280 Ikmote Control Unit, Cat-
alog 502210100can be supplied to provide remote 

operalion in the Play, ReWInd. Fast Fou'ard, 
Stop and Heeord modes. The Hc eord function 
operates atler manual pre-seleCtiOn 01 (h e line 
or mlc mode on the amplifier pane!. When the 
remole control unit is not being used, the ""mmy 
plug P103 must be plugged Into the remote Con -
trol receptacle Jl03 on the tape transpOrl eon-
Irol pane!. 

2,8, PHON<:S 

A phone jack for high Impedance head_ 
plOnes Is provided on Ule front of the amp:ifier 
panel. The phones may be used 10 monitor Ule 
playback or reproduce output as well as Ule 
record amplll\er Inputs from the line or m!cro_ 
phone Input. 

2.9. UNE TERMINATION 

The Line Termlnatlons .... ltchon the elec-
leonlcs panel above the phone jack provides a 
6OQ-ohm terminallon on Ihe Une outP'J1 when 
the switch Is In the ON p3Sltion. The uoll Is 
".,termlnated In Ule OFF posilion. 

2.10. PERFORMANCE CHECKS 

After InstallatiOn, a ance Checks should be made. 

The Inslructlons for the petforrnance 
cbecks listed below will be found In the Per-

Checks aM Alignment poHlon of Ule 
Electronio Section (Section V). 

I, l)e-magnetllatlon of neads 
2. Playback level 
3. Playback allgnment and 

frequency response 
4 Record alignment and 

calibration 
5. Overall record frequency 

r esponse 
6. Record noise balance 
7. Erase adjustment 
8. Li nearity adjustment 
9. Flutter and wow measurement 
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figure 2-3 . Rear of Amplifiers 
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SECTiON 3 

OPERATING INSTRUCTiONS 

o 

0) o 
• • 0 , 
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• 

'0 0 0:06666 o o -
Figure3_I.Tape Transport Control Panel 

3.1. 

The operating controls lor the 280 
Series tape tranSpOrts are located on the op_ 
erations control panel on the bottom 01 the tape 
transpOrt n,.chanism (see rig. 3-1). These are 
from lelt to rill:ht. the AC Power Switch. Re_ 

Record SWitch. Lelt and Right Reel Ten_ 
sion Rewind, f"ast t'orwaro. StoP. 
Start. Capst'-ll Speed Switch and Kdit. Kqualiz.a_ 
tion is switched with capstan speed. 

The ,-mpllfier panel contro ls a r e shown 
In rig . 3- 2. From left to right. these are the 
Record Level Control (A), Function Switch (B). 
Monitor Switch (C), and Pla,'back Level Control 
(D) . The Record Indicator Pilot Light (F). VU 
Meter (G), Line Termination Switch (H), and 
l'oone Jack II) are also located on the amplifier 
COnlrol [(Ind, 

Other amplifier adjustments. which are 
not normally made excef( when cbanglng the 
ty pe of tape ',sf><! or in servicing the recorder. 
are located underneath the panel dress strip 
(E), This S'.rip may be remove<! by loosening 
the three captive screws, 

3.2, CO:iTROLS AND INDICA TORS 

3,2.1, Tape TranSpOrt Ope",tionControl Panel 
figure 3-1.) 

a. Electronic ardme-
chanicaC The pilot 
lamps on the op_ 
erations control panel and the VU n,eter On the 
amplifier assembly are roth illuminated when 
the AC Power Switch is in the 0:> pOsition. 

b. Kecor<!_A red illuminated push_ 
button COntrols the record function when the 
mode switch on the amplifier panel is in lIle 
LINE or M1C poSition. The button, 
with the rf><! reeord pilot lamp on the amplifier 
panel, remains illuminate<! as long as the ma-
chine is in the record mode. 

c, Reel Si.e S"'itches for Left &; Right 
Reels ::. These are a paH of double throw 
$"'ilches "'hleh permit individual adjust""nt of 
tape te nsion lor 7 irlCh and 10-1/ 2 inch reels in 
Start mode only . This does not permit braking in 
!'ast Forward or Rewind with dissimilar reels 



OPERA TI:->G 

d. Hewilld - The lell blue pushbutton 
ewitch the maclUM in the Rewtnd or 
Fast Rc,'crse mooc. 

Fast Forward The right blue push-
buttoo switch operate, the machine in the f"ast 
Forward mode. 

I. - The white illuminated push-
button sV,'itCh discontinues all operating functions 
when dcpressed. This button continues to 00 
illuminated as long the AC power switch is 
In the ON position anol thus acts as the tape 
transport pilot light . 

.s:. Start - A green pushbutton switch 
which controistape motion in the play mode a lso 
providcs power ncce,sary for thc HECOHD 
lunction. 

g. Capstan Sp<:ed Switch - This switch 
selects the or low spee<lol the drive motor 
(normally a two- speec motor) amt also selects 
the proper record and playback equalization in 
the ampl!liers . 

i. Edit - A yellow pushbutton sw!tch 
which, permits tape to mO"C in 
the start mode without winding onto the takeup 
reel. The tape brake arm is also inoperative. 

1, External drive to capstan motor -
A socket is provided on the under side of the 
relay <;hassis to allowexternai drive to the cap_ 
stan motor. This can toe used, 

(1) As a meanS 01 connecting a more ac -
curatc 60 cycle source to tile capstan 
motor. This rray be ""sired in instru-
mentation type recording, and where the 
local [Xl"'cr frequency is not reliable 

(2) To create speCial ef(ects, by off speed 
playback Or recordmg,or 

(3) For "ynchrnnou$ playback 01 h Im 
sound tracks. 

A 150 watt am?lifier with an output im_ 
pedance of 150 ohms is suitable for driving the 

motor. (For intermittent Operation , 
o 

0 a i' e 10 a a a 
" " " ." ... ;;, " .... ." " '"-

amplifiers may De The motor 
circuit ie On 1 a n d 8, pi" 1 is 
common with one side o( the AC line.) 

!I connections are made to pi ns Other 
than and 8 the wiring should be checked for 
compatalJility oofo,"" applyi"g power. Not mOre 
than I amp should be drawn Irom pin 3. and not 
more than 2 amps tOl,,] Irom 1.3 and 7, 
Pins 5 and 6 provi<!c 24 volts al 100 rn" in the 
record mo;ie. 

3 .2 .2 . Electronics Assembly Front Panel 
(See figure 3 -2.) 

a. Record I", .. el - Providcs for the 
control of the rccord amplilier lcvcl as indi -
cated by the VU meter when the monitor switch 
is in the record positlon. 

b. Function Switch _ A fh'e-!X'sition 
s"'itch That selccts MIC or LINE iO)}lltlor thc 
record amplifier, SAI'£ to prevent accidental 
erasure, ,YNC lor channel synchronizatioo 
cal""billty, and DEMAG which Isolates the mag-
ndic heads from the e lectronics, allowing the 
operater to dcmagnctize thc "'ithout risk 
of transistor damage . The SYNC position ts 
norrnallyfunctionatonly on lhree and four chan -
nel model!;. 

c . Mon itor Switch - A four-posltlon 
switch that the pliy Or record eleclronic 
functions .nd allows visual monlter!ng of their 
respective levels on the VU m€ter . The third 
position provides monltor!ng of the rec-
0rd arnptllier and v!sual mon!torlng 01 thc re -
corder bias leve l on the meier. The fourth po -
sitton pro'ides an audible monitoring 01 the play 
amplifier and a visual mooltorlng 01 the erase 
lcvcl. 

d. Playback uvc I - The Playback Le,'e I 
Controllndudes a Calibrate poSition lor sctting 
desired reference level. This is marked CAL 
on the dial of the playback level control. This 
CAL position is utlllzed!n conjunction with the 
reference set trimmer, Ident!l!e<l as HEI' SET 

, 
....... " vE, , e 

" 0 " o 

a a 000 
,,-. o 

HI' ; ........ " "' ." " " ." 
l'igure 3-2. Electroni<'s Assembly Front Panel 
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On Ule alignment and calibration control .trlp. 
Th. purpocc e>1 t e> .. ltow a reo.dtty av.n_ 
able referen(e te> openttng le,·(, \. In orde r te> 
utilize this feature. lurn the playback le vel 
control to tM CAL posttlon . Adjust reference 
tone from allJllment tape torcad''O''{o r deslrtXI 
level) by adju'ItlnK reference set tr immer (IU: F 
SET). The playbclck level control can be ad-
justed at w\ll, with the opportWlity to r eturn In-
nantly to operallng level by lurnlng pbybclek 
le ... el cont r ol to thl! CAL _Ilion . Lorld ler· 
mlnallon requirements remain the same. 

e. All ment and Calibration Ad us! -
e ron pane ress srp U' 

len<><l by three screw.) arc a series of conlrol. 
Ihal should no: be adjusltXI "xcept by ellperlenced 
Oper a tors, and then Qn\y .-hen going through the 
complete test and check procedu r es on the ma-
chill(' ..-h.Ich are OUllined bel ...... The.se conlrols, 
reading from left to right , are Noise Balanc:e, 
l'Iayback Equallzallon, Low3peed Ret.: ... .! Eo,fIo.u, 
I,.,.tlon, High Speed Record Equalization, Un .. -
arity Test PUllhbulton, Unea rit y Control, Recon:! 
Calibra llon. Playback Level Reference Pot, DiU 
Adjustment, Blat Callbration, and Btas 
A compl ete dncrlpUon of these controh will be 
found in the Alignment and PcrlormanceChec ks 
portion of the Eleclronics section {Secllon V} 01 
this manual . A combination alignmenl tool Is 
fumishtXI lOr the.se adJuslments. 

3.3. OPERA TING PROCEDURE 

3.3. 1. Preliminary (See flgur e 3-3. ) 

- Place a reel of 
b pe hub and thread 

""--f--, ...... 

as Indicated. In tbe tape threading dl"lram 
( fig. 3 - 3). Tape b }""""ely wnen It 18 
bet ween the Capmn and the Pressu .... 

b_ Power _ Power lor all operations Is 
controlled 6Y1Iii" AC powe r _lteh on the op_ 
erations control panel of the tape transport 
mechanism. 

Re cord 
Rewtlld 
Fast Forwan:! ,,,,, .. " ,&. 

Red (lIiumln.lted) 

8>00 
Wblte (illuminated ) 
C .... en 
Ycllaoo-

3.3.2. P layback 

Aller properly threading the tape, 5 (1 the 
Monitor swilch on t hC EJectronlcs Panel 10 Flay. 
back. the desired tape speed. and reel 
slus by mUM 0' the Capstan Speed and neel 
Size swllohes on t he control panel. Preel Ihe 
green Sta rl bunon. !!2tt.: With mall1,lally 
ated tape litter the tape Iilter muSI be raIled 10 
113 upper """ilion . 

3.3 .3 . Reeordh'lg 

Selecl the ta pe speed (this w!ll aulomat!-

...... 

, .. " .. .. ,. 
S>--u-.+-... • .0. 

1· 
_0 0 0000 

........... 
Figu re 3-3. Tape Threadlng P ath 

I 
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cally selecl Ihe proper Hewrd and Playback 
equallzalion) and 5el lhe monitor n.'lIch on lhe 
818CI"""lc8 panel 10 Rcc. ""' .. 8 the 
START bullonlostartlape mollonand Illen Pn'ss 
Ihe red REcono ootbn. Wlten In Record. the 
red button is illuminated. The machIne cannot 
be s tarted try pushIng the RECORD swItch only, 
as 110 tape motIon Is cDntrolled by It. The RE_ 
CORD bulton will reroaln lighted as long as Ihe 
machlne Is In the Record mode . The machlne 
w!ll dropout of Record lithe machIne Is stopped 
Or II the function swilch is turned to the SA FE, 
SYNC or DE_MAC poiSlIlon. 

,., 

NOTE 

ror manually operaled Tapc Iiften 
only, Ihe lape \i!:er control arm adu-
alU a record Interlock s"'itch .. hlelt 
makes \1 lmpoiSsible 10 go inlo lite re-
cord mode if lhe lape is off lhe heads. 
If, ... htn Ihe Lap<> Itlt". 

Is """d 10 lift the lape off 1M head!;, 
lite r_cord function is nol dIsabled (cut 
011). 

Do not press lhe STAnT bullon Imme_ 
diately after th<!STOP bullon Is actua-
ted "hen tape haa been m(Wlng In a 
hIgh-speed m<.>de. Lellh" lope cease 
motton first or the pl<lehlng acUon 01 
the pressure roller wIll cayse tape 
breakage. 

3.3.4. St:>pPlng the linLt 

the Stop bunon .. m hall tape 
motion from any mode. TIle 280 will automat_ 

slop If the tape runs off the Or 
This b provided for by the Tape Break 

Arm. located On the r llht Side Ofthebpe trans_ 
[W)rt. Imn· ... dhtQly booyond Ih4I Capst.:t.n dd" •. 

\ 



SI:;CTION i 

TA PE TRANSPORT 

4. 1. OESC PJPTION 

4. I. I. Tape Drive 

The l.:odel 280 Recorder !Reprodutflr 
employs a Ihrtf!-motor drh'e ay.lcm _ a t.....,-
apeed hysterUIS synchronous tap8tan drl\'C 
motor and two in!lJcUon-lype torque motors. 
The (:ipSlan ",olor and Ihe aolenold attuated 
prusUNl rolln dri, ... the lape at a lUlifor m 
apeed in the reprodute , r ecord, and edit modes. 
The tapetan r:>Oior has I....., &etl of windln($ to 
provide a and a low tape lpeed, eUher of 
which may he selected by the tajlliU.n Soeed 
Switch , located on the control panel of l he lape 
Iranlporl. !'"orthe Model 280 with MoUon sens-
Ing. Or the Mo:tel 280jSP-14 , allo N!ler to sec -
tion 6A Or 6B respectively . 

When the Start button Is prnnd, the 
capslan solenoid and brake loleoolds are entlr -
,bed. The capstan solenoid e"iatl:U thtl nlbber 
pressuN' rollu to the capstan by means of a 
mechanLc:lI IIr.kage , pN'8Bing tile tape between 
the roller and capstan firmly. Thecapetan mo-
tor provides the COMtant tape.peed; c_bot 
lape motion Is assured by the clampln&: action 
0( the preuure roller. 

In tile rut modes (forwa rd and rtlwind), 
the torque motors drh ... the tape and the cap-
atan motor and pressure rollers artl inactl"e, 
The motor acting as takeup ",1\5 ",lIh full voll-
atI:\!; IIIe one on the supply "(Ie Operatea wllh 
low vollage 50 as to provide proper tape len-
lion and pr\!Ve.1t a loose wind.. 

,. 

f 

4. l. 2. Brak\! $x.lem (see figs. 4_1 and 8-1.) 

The Scully brake .ystem Is a disc type 
employIng an electrically control1\!d dlfferen-
lIaL Ther\! II AC in the lorque motors . t all 
t imes, Includlng the STOP position, as long as 
tt.ere Is lape correctly thN!aded In the madllne, 

8r:01r.In&: force Is a IlUlclion of the 
sprIngs (3, 4). It may be at\jLlliited by the 
adjusting sere .... (I, 2). The sprJ.ngs are nor-
mally Se! 110 that they will Jw;t OVerCOme the 
low AC voltage on the torqUtl motora. '0 the 
"wy ",,,,I f_1 til """rallon, tJ>e trake 
solenoids aN! fully enel"lLud, permitting free 
rotation of the rettl table.. The brake shoe (6) 
Is fastened to the 10ieDOId plunger , but Is free 
10 align itseU squarely aa:alnst the rotating disc 
(5) which 18 Integ ral with the Iorque molor. 

Mechanically, the takeup and supply .... -
s . mblles are Identical. There Is no prov\Slon 
for mechanlcal bruin&: differential as a func-
tion of rotational senae. The dlfferentbll. ob-
tained electrla.lly by feeding N!"'ced torque 
,""Cltage to the reel motors .. -heo brakes are 
e[erglzed {braktl IOlenoldli de-enel"llz.edj. 

With the brakes on In the Fast r .. ·d.. 
mJde, the takeup reel motor OVtlrCOmeS .ome 
oflhe bruin&: force while the supply reel motor 
aCds 10 the braking force, Ihe dlfferenlbl tel"" 
oI:tained from the rotation of the moton. The 

Is true In the RewInd mode. 

!'"Igure 4-1. Disc D,ake Outline 
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The oontrol systom co"talns all theelc_ 
mente necessary to pnvlde prop<l" tape len'lon 
In all modes of operatIOn. 

In the slarl mode. the voltage supplied 
to the torque moton IS lovemed by the posi_ 
tion Of the reel_Itches. beingeltber 
SO volts AC for snu.1I reels or 70 volts /I.e for 
large reels. In the fa. mode, the torque motor 

the reel U the supply operates 
unMr reduced voltage (35 volts) while the mO_ 
tor for the reel acting U takenp receives full_ 
line voltage lrom the PJwor supply. 

1:!QI!.; For half_Inch Upe. 70 and 9-0 volts are 
USON! Instead of and'O vOltB. 

4,1.4. Reel Stabilizer Assembly(s..e fig. 8-1.) 

!be reel stabilizer ass'y protects the 
Upe motion Over the by aCting as a filter 
and minimizer of mechanical ' ... nsients in the 
tape t ranSJXlrt. particularly those originaling In 
the luppty reel Oscillations (flutter) 

when lape motion 16 Ituted are reduced 
by the ab!!Oroing :letlen of thoe reel Idler arm, 

4 serape tIlter 

High frequency /luller. oommonlycalled 
·scrape: or FM hOISt. 15 caused by longi_ 

vibration of lengths of tape. 
and Is generally 1<\ the 310 5 kc range. It ap_ 
pears ao an Unplea5ant baeqround noise whe" 
mld_lrequency ranges are rec(>l-d.ed and re-
produced. This FM Is materiallv re_ 
duced by the inlroducllon 01 a small_diameter 

member Into contact with the Upe as 
clole to the heads as p)lSible. 

A high f .... que'cy or scrape !iller Is 
located on the head assembly between the rec_ 
onl and playback hea·i5 (see ftg. 8-2). It IS 
an Integral part of tM tape litter arm. and h 
In longitUdinal contact with the tape when the 
tapoe lifter is inoperatiTe. 

4.1.6. Other Featu res 

The tape break arm ab..orbs stal"'llng 
loop. and stopping ShoCkS and aclUales the 
tape break switch SI08 located dlreclL)· be _ 
neath the arm under the paneL- This Switch 
etops the machine by deenerglzing too relays 
alld cutting of all AC pOwer In the transport. 

'-2 

1.1 7. Centrol and I'owe .. Ci .. cl>lt3 
(See flgs. 4-2, 4-3 and B-6.) 

All of the tunspol"'l control powe< 
Cl .. cults are contained In the electrical control 
erouls which 18 mounted dl...,etly behind the 
tape tnn>PJ1"'I nu.ln p:l1\('1. ThIs assemblr also 
contains all lhe _IIChell. relays. and eapael_ 
tors which control tape tr:mspol"'l opeuUon In 
all All motor and intereon_ 
nectine c,-bles ph'll: Into the eMssis lndlvld_ 
1,I;I1I}·. All high voltage ac connections art pro_ 
tected. either In connectors Or br covered 
relays. 

WI"'n not bel", operated by remote con_ 
trol. dummy plug PI03 must be Insel"'led Into 
the connector JIG3 on the control chassis 

r ... .,.,.,trol". ttK> 
b.pe break ..... itch SIOS, under the b.pe 
transpol"'l main pallel. a..., mounted On One e<l8e 
of the eon:rol chauls and are accessible from 
the top of the machine through the Operations 
Control Panel. 

4.2 OPERATION (See figs. 4-2, 4-3. 8-6 , 
8 '.J 

4.2. I Turn On 

Standby po,,'e r II applloo to the tape re-
corder:/reproducer I¥ actuating the rowER swItch 
5101 (fig . 8 -7). In Its ON position, this switch 
activales P\e internal power supplies, lIghl' the 
STOP pushbutton lamp OS IOI, and lights all me-
tcr lamps t,the electronlu clrcuiU. If ra"" h:l.'l 
been threadoo, tbe tape brea.lr. rclay KIM Is also 
energized ... hen the 24-.-.:1 ... conlrol powe.. supply 
(lig. 8-6) is activatOO. 

4.2,2. Start and Record 

4.2.2. I. Starl 

When START bIIlton 5105 is peened, 
start rcla} KI03 and capitan solenoid L1GJ arC 
energized. The holdllll circuit is through the 
normally closed STOP switch SI07 and relays 
KI03, KIOI (rcwlnd) and KI02 (last forward), 
1"b.1. cir""';t prevents the transport I,-om being 
switched from the fast modCl to play with con-
sequent brealllng, spllllng, or of the 
tape. 
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CAUTION 

00.- p ce5.S the ST ART !>uUoo, 1",,,..,-
diately after the STOP b.uton I. actu-
ated "'hen tape has been drh'en at high 
.peed. Let the t>.pC motion Or tile 
plnchlng action 01 tile preuure rOller 
will cause tape brcakao;e. 

NOTE 

The a lxwe d()('s not app ly to the Model 
260 (or 260/SP- 14) wllh Motion Sens-
[iii· 

Po""",, read",s the torque motors through con-
tact" KI03 (21, 22) lor Ihe aupply motor 8103, 
and K103 (U, 19) ror the tueup motor BIOI. 
The ae ,"Olt",e .,ilI be e ither 10 vae {high} or 

vat (low) depending on the poIIllion of the ' ... ·0 

\en.slon "",Itches S1D'9, SilO. Brake 
LI04 (supply) and (tue-up) are energIzed 
by K IOO (9, 10). 

Record 

The Record ,witch Sl060n the tape trans_ 
p<>rt cQfltrol panel energizes the record relay 
K602, which l)ermlt, bias and erase currenl to 
be fed to their respective magnetic heads. The 
record lights 00]02 and DS60] are lit when K602 
is e nergIzed. 

Record and playback enuallzation ls 
",Ith tape speed and OOlh are controlled 

ty the capslan sP«'<l ... ·Itch S1I4. ThiS ..... ilCh 
xli"ates the equalizer relay K601 in the ampLi-
fier and provIdes lor hl&h - speed equalizalion. 
Lo"'-specl equallutlon normaLly i. prO,·ide<! by 
L..., relay .,hen de-energized. 

280AC 
CAPSTA", 
MOTOR 

r----, 
I r-- , I 

( ), J SII· HIGH 9102 E1h srAAT L- I SHEOI EQUALIZER 

" 
'("'" !: c..-' "" 

"" KIQ5 11:103 
UPE [OIT START ' _A_ST rwo 

LI ... E nOI 70 I '3 20 u ' 21 2Q 2. 2tLu. 21 
SW AUTO • .1 ---;lr 

5·101 TR so "[ . 
: SI09 tl 22 22 
I ILf!TI S'Z E :""TCHES 5110 

MIOI SUPPLY -or\. 
"y 

I--J BI03 

" I Y b-- Y IG Hrl 

TAXEUP 
19 d:MOTOII 

l'L".f-""'-____ 17& 11 ","Til Q 
i\j " EOIT s r ART rAST EWIND 

KIQS 11: 101 rwo 11:101 8tOI 
It 102 

II NOTE 90 YOlT UP ON '201 USEO fOIl HIGHER TAPE SPEEOS A ... D III INCH TAPE 

CIRCUIT SHOWN YIlTH POW[R OH 

Fig'Ure 4-2. Model 280 AC :::[rcuils - SimpUfled 
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-2H DC 

.W, 
EDUUIZU, RY, 

" m S ·101 

" $ - " 4 TlF'E '"". RY UPE • ..-
5_ 4 KIOI I TAPt: SIU 

IRK Sl .:::r::: SI02 IIE_INO . , 
fAST ", , • •• 17 
m ftE _1HC '" , " • 7 flo S!±. ? . ., 

S 10 3 fAST f _ E ftY. X'RUIOn 
CONTROl.. 

KIOI 
, • PU 1 ... 

R[W. '.fW D 

" ,. , 
ft''iJ°J,. r.:.:;: H!:AO (l.Olf (RI04 " , . 6 0. 

REC$W Slit .-oa \ L,!£ S 101 n. . ..... 
no .... -, " • N"£ .W, 

UC):!",G.HT RI07 ... , . 
a'sTot ", , " • STAAl fty . 

Xl el $TM T $_ I .,034 .. , , -"" 
Sle, 

k '0 ) 

• , 
"IT LUI) • --

KID) '\'0$ CUlT.". 

STAAT :1Ofi1r. SOUIOOIO , ., 
, -( I 

EOIT? 
Sill ACTIVATED IV 

.J....;" LI02 SOL 
" OSEDIT ft( WIND ToP( 

• T Klel N Q Llnu , • 
L 104 EDIT 11'1. $IlPPI.Y lflIoI<l -, " . ,0 2 fAST fwD SOI.[NOIO '00 fUE .... IfI,\JlE 

1l1oll1 0(10 ) 

" " ,,, SOL£IO(lIO 

" 
CI RCUIT SHOWN WITH P'(IWut 

Fig\lrc 4-3. Model 280 DC _ Simplified 
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4.2.3 Re .... iad 

Wilen the REWrl'o"O ..... lIell SIOZ h, .-.;Iu· 
ated, relay KIOllseDerglzed and holds via con-
tacta KIO! (6, 1) and the normally cloted STOP 
s .... ltch. High torque (high ,·o\tage) II applied I" 
the supply mo(Dr through KIOI, (21, 22); low 
torque (tow ,·oltage) ts applied to Ihe takeup mO· 
lor vIa KIOI <.18, 19). The brakes are released 
.... hen brake sJlenoids L104 and LIOS ate encr' 
glud through KIOI (15, 16). 

4.2.4 Fast Fo,.,. .. ard 

When the FAST FORW AliD s .... \teh 5103 
la actuated, relay K102 Is ene.,i1ed and holds 
via «)IItaclS K\o2 (6, 7) :and \he normally dosed 
STOP s ... Uch. High torque (hl&h '·Ollage) Is ap-
plied 10 Ihe t'llteup molo. th r""ll" KIO! (18, ]9); 
low torque (law ,·oHage) Is applied to the sup· 
ply motor via K]02 (21, 22). The same eondl· 
\ IQ ... U,o.\ 4'l'ly to tbe ltewlnd mode no ... "><Iat , 
bul act In lhe oppo;ijite dlreclloo. The brakes 
are released when brake .olenolda L I04 and 
LI05 are energized through KI02 ( 12, 13). 

4.2.5 

When STOP button 5101 Is depresscd, 
Ihe brake sol.naids and aU r elays are de_enet· 

The brakes are applled to both lorque 
motou. The Scully system of p.ov\dl", differ· 
enllal by the use of I" ... voltage 10 the torque 
motor. Is obtained through the back conlacts of 
lhe approprl:or.e relays. 

The capslan motor Dl02 will contll\""' IO 
operate as \here 15 tape on the reei! and 
the lape Is properly threaded. With no lape in 
the macllll\e, the tape $wltch 51G3 ... 1lI 
open the cir<ull and cui power 10 Iho c:op.tan 
motor by de - energizing the lape break relay 
KI07. The low ae on Ihe torque motors 
lor brake differential will al so be remo,·e<I by 
KI07. 

4.2. E. Edit 

The ..:iit function makes It po .. tble lor 
the operalor to rna ... , the tape o,·cr the beads 
wilhout havl", il taken up by the mOlor 
( B]OI). Thl! permits lape 10 spill freely out. 
In this mooe, when the EOfT switch 81M I. 
pressed, the edit relay KIOS Is enel'll:lzed. The 
Iloklclrcuit i. the I'C STOP .... ltch S I0'7:and the 
following relays, KI03 (E, 7) \start}, KIOI (5, 
E) ( rewind) , and KIOZ (II, 12) (fut forward). 

The s upply brake solenoid LI0418 ener· 

through KI05(9, 10), reLeulng the trake. 
At the same time, the lakeup brake remaL"tS in· 
operative while (tI, W) open. The capstan 
pressure roller aolenoid 1..103 Is e""'1tized 
through KI05 (!2, 13). 

Capstan motor BI02 (\erl,,,,s its ;>O'Oier 
through KIOS (IS, 26), hypa.ulng Ihe lape break 

KIO? (9, 10), ,,·lIleh Is inopen.1ive In 
this mode. 

Supply mOlor 13103 receives narm;l play 
«)Itage Ihrough KI05 (2], 22), while the lakeu!' 
Ololor SIOII .... lthou! power .... hen KIOS (11, 28) 
opens. 

4.2.7. T2pe Break Arm (See figure 8-3..) 

The tape break arm connectS to l nor-
OlaLLy open mlcro.lOlttcll, 5108, located Ulder-
.eath Ihe tape transporl. Whent"" lape '" prop' 
erly IhreadC<l Ihrough the m.chlne, Ih" 
of the arm closes the ..... lIch and cnergire. the 
relay KI07 ... hlch, In turn, pas ..... po""er to the 
capstan motor DI02 Ihrough KI07 (9, 10) and 
passes low ,·oltage ac 10 the torque molOf5 BIOI 
andBl031hrough KIO? (12, 13) to provide brak· 
.ng di1lercnl!ai. In the event of tape br.akage 
Or any malfunction that caUSl)8 loss of tonsion 
<>It Ihe tape arm, the tape break arm mg,·es to 
the poalilon, opening SI08 ... ·hi,h, In 
'Utn, KIO'l and liS circuils. When 
Ihe tape IS fully wound OOOllereel, Ihe tape break 
uro mO,-e. to Ihe ellt.eme posilion, o;>enl"" 
SlOB which, In turn, de·energlzes KIO?:lIId tts 
,Ir cuils. 

4.2.8. AutomatIc Tape Liller 

4.2.8. I. Description 

The Model 280 Recorder/Reproducer 15 
oormally supplled wllh an automatic tape lifter 
andplaybaekhead hum shield. Separate solenoIds 
q:oerate Ihe Iape! lifter and hum shield. (Man-
ually operaled lifter and head shleld are also 
2v>l.ilable. ) 

Operation with lhese t .... ofeatures in var-
ious recorder lunctlons II in T:i.ble 
I The aulomatlc fealures may be ",,,, .. IMn 
manually, \I desired. as for cueing In fut 
"'odes. 

4.2. 8.2. Operation 

A schematic dJagram of lhe auto:natlc 
tape lIfler controll appears In flgure 4.5. When 
the machine JlO"·er I. lurne<! on, LIOI pulls In 
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and the LIOl plunger aduates the 
microswitch SIll, which then connects the 40 -
ollm reslstor lnto tile LIUI solenoid eir_ 
cuil to reduce lIeating. 

When the Start function is acti"ated, the 
start relay K103 opens its contacls (8, 9), and 
the solenoid LtOt is -energizc<l. The play-
back head hum shie ld is then positioned by a 
return s(>ring On L 101. The tape lift solenoid 
LI02 is not opCrali"e in this function. 

In either the Fast FOf"'ard or Itewind 
mode, LIOt is energizcC by KIO] (8, 9). Micro_ 
switch SI1I is actuated and tape lift solenoid 
Lt02 is energized by ""nlacts 9, 10 of KIOI or 
K102. 

TABl.E l. OF AUTO:\tATIC 
FEATURES 

Function T"" ,= 
Lifter ShIe ld 

Power on, lr ill Helracted 
port in ST ",' 

Start and Rec ,,' ill In place 

Fast Forward Extended Iktracled 
Hewind 

Edit ill Retracted 

4.2.9. Manual Tape Lifter 

On a Model 280 Recorder /Reprooucer 
with a manually overated tape lifter, a micro_ 
switch S1l2 operated bIlhe tape lifter llnkagc 
is used to lock out the Record mooc whilc the 
tape is off the heads. 

If, when record:ng, the tape lifter arm 
IS used to lift the tape o!f the heads, the necord 
function is not disabled . The STOI' pushbutton 
must be actuated for tbis 10 occur. 

4.3 HEAD ASSl::MBLY 

The Model 280 Recorder / Reproducer 
normally equ ipve:J with a complement of 
three heads: erase, record, and playback. The 
heads are lndh'idually mounted on lheir o",'n 
bases. The erase and record head mounts are 
idemical and the playback mount is similar but 
pro"ides sh ie lding in the formofamu metalcan. 

The record, playhack, and crase head mounts 
contain the azimuth as "'ell as the zenith and 
height adjustment screws. 

All of !he heads are mounted on the top 
plate (bridge) of the head assembly for easy 
cessibility. lIeadrotationadjustments are made 
by loosenin! the single screw mounting that fas-
tens 1 h e head tot h e bridge sufficiently to turn 
the head . 

The Scully 280 head assenlbly can be 
changc<l as a unit, Or ind;"idual heads can be 
replaced. Bach head has plug - In connectors, 
and has been pre-aJignc<l. 

4.4. MAINTENANCE 

4.4.1. Cleaning 

Cle"" the CaPSlan, tape &uides, head 
lace, and pressure roller e"ery t",·o or three 
days, Or dally if the usage great . Use head 
clc""ing solutton 10 dean the head face ""d all 
other guide elemems. Isopropyl alcohol is ac_ 
ce(>table lor this purpose. Use a clean swab 
stick or de"", linttess doth on the head face. 

4.4.2. Lubrication 

Thereeommendedoil1o be used is Scul-
ly Lubricating Oil, Cat. 082000001 or a com-
mercial equivalent. This Scully oil is a"ailable 
in 2 -OIlnce containers. Acce(>lable commercial 
equ1\'alems are Texaco Capella 13 or DTE me_ 
d,um SAE 20. 

4.4.3. Capstan and Capstan Idler Bearings 

The capstan motor requires lubricalion 
e"e,y 3 " "'!lb, or aIter 1,000 hours oluse, 
whicheverooeurs lirst. To lubricate, use atx>ut 
10 drops 01 oil inthe hole through ... ·hich the cap-
stan shah protrudes. [f the trans(>Orl has be-en 
rack mount.d, it is recommendc<llhat lhe cap -
stan motor be removed and he [d "ertically whi Ie 
!.>cing lubricated. Manuall;' rotate the shaft to 
"'ork the oll in. 

To lubricate the pressure roller bear-
ings, the c1p should !.>c remo,'ed and ("'0 drops 
of oil plac ed On thc piyot bearings. 

Carefully clean the capSlan shaft and 
pressure roller tire with isopropyl alcohol to 
renw,·c any trace of oil. 

A I I other bearings in the transport are 

o 
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permanenllylubricall.'d sealed ball burlngs and 
require no lubrication. 

4.4.4. AUIDmatic Head Shield 

As In:licated by InspectIon, Ihe ftOlenDld 
plW'lger(iigufc 8·4)may re'luire pe r IodIc lubrl_ 
catloo. Lubr;plalc Dr Dow CDrnlng ND. 44 may 
be used. A drop 1.11 Dil should al8D be plaeed al 
thl. time nn the sDlenoid hinge auembly. 

4.4.5. Manual Head Gate and T?lle Liller 
""se",bly 

As Indicaled by InspectlOflS, the head 
gate and its assoclaled gear assembly 
may require periodic lubricaliOO. Lubrlplate 
Dr Do.' CDr ning 14 may be .. sed. 

4.4.6. of Heads 

1loo_rn:tgJ><!tiz" '''8uLarly. H.:ods 
may berome magnetized lor many reasons, 
lueh as Improper use of equlpmenl, eleclrlcal 
taull. in Ihe amplifiers, Dr by eDnucI ... ilh mag· 

objec:s . Magneti1.atlDn can rcsull In an 
Increased signal · tn · nDlse rallo. 

4. 5. ADJUSTMENTS 

4. I. Tension POSI. (See Ilgure 8·3. ) 

Tbe <i1juSlmenl of lensLon pwa sprLngs 
on both the reel idler tensloo arm and the lape 
break arm Is made by Looscnlng the aLuminum 
cnLLarOfllhe arm shah and rotallng the coLLar tD 
Increasenrdecreasetenslon. In the case 1.11 the 
tape break arm, ll>ere arelwn enLLan. De lure 
tn loosen the sel sCrC"; on Uie round nne - nnl 
Ihe cnllar with the flat. ThIs adJustmenl can be 
made fnr bot/l a rmS Irnm the underside of the 
transport and i. nnrmally r Or beSI 1 ape 
h"""'lIng. Tt.e tape bre al< arm IhQUld be 5-Ct tn 
operatelhemicros"dtchjust beforc the arm hll. 
119 nylon slop. 

4.5.2. Urili Adjustmen!s 

To adjust brakes (lI[;IIre 4 - I ), proceed 
as Inllows: 

a. P lae<: 1 .... 1.1 idcnllcal empty 10 _ 
reels on-the 

b. a rubber band nn the rigltt-
hand taie - bre"",, ",;de and Loop It arnund lite 

s""e<I switch so thaI 100 capslan motnr 
w!l1 be running. 

e. Release the brake springs on the sup -
ply reel motnr by loo"nlll;l Ihe lock nut and 
<eTC"'"" th .. aCOrn "ull_a," Iht: In·''''., ""I""ul" . 
"!'urn nulS equally WIlli Ihe reel begms to rD-
late. Then Ilgllten lhe brake springs equalt)· 
Ultillhe rotatIon of Ihe reel motor stops. FIn_ 
ally, tighten the brue Iprlng adjustment ocrew 
c·ne a.ddlllonal haU lurn. Fnlln ... Ihe same pro-
cedure nn Ihe nlher reel mntnr. 

d. Press the START buttnn and allnw 
reel motors tn attain maxImum speed. Press 
theSTOPbullnnandnnte ... helhtr the reels come 

a stop a l the same time. U they do n01, tighten 
t,e brue springS nn the reel mntnr that takes 
t,e Longer lime tn SlOp. Repeal this start and 
stop procNure untIL both reels Cnmt tn l slop 
at the same time. Tighten the Lock nllls. 

CAUTIO:-< 

When lubricallng lhe Iransporl, allow 
nnnLl tn.eaeh the tell b."",,e pads. This 
would cause the brakes In slip and de-
leteriousLy affecl operatlnn. 

4.5.3. Preuure Rnller Adjustment (See ligurc 
4_4. ) 

The pressure adjustment is made by 
"'lOans of Ihe n .. 1 al the end of lhe IhreOlded rod, 

prn"idesthe link In Ihe sotennld and 
SUre rnlier arm. nghtenllllg Ihls nut inCNaseS 
tle rnller pressure. Exeess"'e 
anunnecessary andundellrable load on the .1pper 
(slee,-e) bearlni of the capslan mOlnr, l.IId a 
poinl is reached ... here (urther turnillig of ae nut 
"ill not permIt the IOlennld plunger to bo:tnm. 
Atlhispoint, rnLLer pressure drops rapldl}·. be-
coming Inadequate In drl ve the tape ... ithOUI slip-
page. It is then neceuary tn back off the nul. 

The rubber preuurc rnller bearing has 
b>en seleCled fnr mlnLmum ralllal runnut. The 
radii 1.11 the Inner and outer raceways 0' this 
l:.caring are Larger Ihan Ihe ba1l8: hence, some 
rocking freednm can be iell. Thl5 Ireedn:n al_ 
l ..... s Ihe (ace of Ihe rubber pressure rnl.er tD 
becDme ""arty parallel with Ihe capstan and 
Ibereby mlnlmlzetapedistnrtlonhnm lhe scr .. b-
bing actton belween lhese t .. ·n compOnenls ... hen 
engaged. "Ibe pressure rnller adJustmenl prn· 
<:e<\ure Is U 11.111"",'.' 

a. Thread tape on Ihe transport using 
si"ic reels. Qpcrale In Fnr"'ard tn the 

Oliddle ollhc reel. 

,., 
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b. Slightly locsen the screw on the cap 
of the capstan tdlec. Also toosen the Allen set 
Gerow on .he s olonoid nut 
(below the top plate). 

c . A 0- 5 lb te,sion scale should be at_ 
tached t-o the cap screw 0 n the pinch rollec . 
Place the transport in 'he PLayback mode, then, 
,,·hile the tape is in mc(ion, slowly pull theplnch 
roller away from the capstan shaft. Note the 
tension sca le readmg at the point where tape 

motion CclSes. 

d. AdjUbt solenotd foe the 
following readings On the tension scale: 

7-1/2 - 15 ips: 4 ib 

3- 3/4 - 7-1/2 ips: 3.5 Ib 

e. Tighten the Allen set SCteW on the 
solenoid Jdjustment nut. Remove the scale and 
'ighten the eap SCrC"· on the capstan idler. 

LECEND 

l. Pressure roller assembly 
with matched bearing 

2. Sotenoid assembly (L103) 
3. Return 
1. Capstan motor assembly 

(B102) 

Figure 4-4. !war 01 Tape Transport 
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4.5.4. 

Lubrlntion of the reel atablllzer lieu_ 
Inga II not .... quire<!: ho .... e\"Cr, if dlsUl5embly 
tor "nlc .. Or bearing .... placement Is requIred, 
proceed as 1011""·5. Se .. figure 8-[ for parts 
locatiQn$. 

a. Hemm·e flywheel. 

b. Remo,·e the mOW1llng bolts from the 
assembly On undculde 01 tlw trans-

port. 

d. Remo,·" the bottom plale. 

e. Gtntly push sh>J"1 OlIt, halhny. 

K. shaft with cap out slowly. 

h. Homo,"e bollom bearIng wllh In""r 
spacer. Top bearing may remaIn on the shaft 
when remo,..,d Or can be puslwd OUI USIng the 
sh:U\. Retain inner spacer for rear bearIng. 

stall. 

5. 

.!.. Roverse the al",,·" procedure to in-

He:ul Assembly AdjllSlm .. nlS (Su 
re 8-2.) 

The head bridgeasumblycont;SIS of the 
hl!adbrldgcto;>plate(15, figure 8-2),tape guides 
(13), head mOlJlting sub_platn(S, il), playb;l.ck 
head. (10), and co_netic hOUSIng (9). It also con-
taIns the ,e«l,d head (6). ant! rc ....... ... tt 

iUimyth is adjustc<l by means 01 the two 
round-head No. 6·32 screwS (2) passIng thrO\li;h 
accen holes in the top plate (15) on ellher sIde 
of the center screw (I). 

Zenith is adjustc<l by means 01 1"·0 No. 
6-32 Allen sel sere",·s (4) p;ossLng through acctlls 
holes In the IOppl .. te (15) abo .. " and below a cen-
ler fastening sere",·, Initially, when Installing 
a magnetlc head, the Allen sel tetew. are re-

U:tal. the base 01 the head Is br"",ht up 
solidly agains' the head mOWltLng sub-pl,"e ($ or 
I I) by tighlenll1g the uimuth acrews. TIIrn the 
unllhacl scr.,,·s(4)W1ti1they make conlact with 
the head _. From thIs point on, turn 
zenith set Gcte,,· an equal amOWlt W1til proper 

bead lwlght Is ruched. Alter the t'rst hall turn 
,. made, tlte azlmuthscrews should be released 
by "qual "",OWlI" 10 pI ,,'·elll lhe 1",.-.1 r,·uIII 
being .. xcessl .... ly dlstorled. 

Tangencyorthe tape loa head is adjusted 
by loosenIng the 10-32 lOCket head cap Sert .... (I) 
abo,·ctlw cenler of Ihe lwad in Ilw tOp plate (15) 
and rotatlng the head for maximum signal. 

The erase, record, and playback head 
assemblies (3, 6, and 10) can be remo,·ed. "". un-
scre"'·ing the 10·32 lOCket_head cap sc«w (I) 
and unpluggIng lhe he:l<l connector. The Ir.<lIvi_ 
dual stacks can I 

The tape guide rods ( 13) have t,,·o 1/8-
Or carbide guides whic., are 

cemenled In 1/8_lnch hold'll. To removea guide 
roo, Ills neCeU:lI"y 10 remove the three No. 6-
32 flat head screw. In the top plate (15) an:l lift 
Ihe top plale assembly 011 the spacers. The 
height 01 the guIde rods .hould not be Cha.".·,!. 
When assembled, the bottom or the rod S:wu1<l 
t .... ch the tape deck. The Ht SCrewS (14) at lhe 
e:lds and I ronl 01 the tOp plal.e (15) hold U:te rods 
;. place. To assure proper positioning of the 
rOOs, 100000n the Ht SCreWS and push e3.C., rod 
;os far down as It w!ll &"0; IMn fast .. n wl:h\he 

sere ..... 

AzImuth allltnmeniol the playb;l.ck he...:! 
be c","c1<'" porlodlc111y to coo 

tlnued peak perlormance. (See This 
head is completely pre-Installcd at Ihe lactory 
a."ld no changes :lI"e necuury except lor the .... _ 
llnuth ...:!justment. Replacement stack as"'m-
blies are supplied completely usembled and pre-
aligned. Mounting (1) and rotation check onl)· 
are requIred lor Installation, 

CAUTION 

On Model 280 manual head g:lte trans-
ports, do 001 drh·e lhe tape In a lut 
mode "dth Ihe head gate closed, ThIs 
,,·ould resuLt In "xeeuh"(! ",·earlng :md 
groovIng 01 a mq:ncl!c head. 
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4.5.6. Automatic Lifter 

the au:omahc tape hl ter and head 
gate assembly (ligu re 8-5) has been 
bled, the only that may bc requ ired 
are located On the aic-dashpot assembly. 

of solenoids LIOI and LlO2 and control the rate 
a( which the solenoids ope n Or close. An adjust_ 
me nt SCrew at the rear 01 the dashpot may be 
used to nlake a rate adjustment. Clockv.·;se ro_ 
(ationolthe adj1Jstment Scrc"·s s lows the solen-
oid; countercl(}ckwi Se rotation increases the rate. 

4-10 

These dashpots are located On the rear 

POII'ER SUPPLY 

H 

H.C 

H_O_ 
FAST 
F.WO 

'" " " 
10 

!ACTUATED 
BY HD. 

LIOt SOL£H PLUH(;£R) 
SH' ELD SWITCH 

50L£H100 I 400 

LI02 
TAPE LifTER 

,'-t Rlt5 

s- III 

+24 voe 

KIO I H.O_ __ 24VOC ____________ 

SHOWN WITH MTE ClOStD • 

Figure 4-5. Automatic Tape Lifter, &>hPmotie Dlagr"-nt 



TAPE TRANSPORT , 
TABLE II. Mf.CHANICAL THOUBLESIIOOTIKG 

Symptom Probable Cause Correction 

STARTING 

Transporllail. 10 start in L Blown fuse (po"'cr ac L Hep lace luse. Check thaI luse 
PB. , ,. Or REWIND or control de). docs nol blow again . 
(power OIl} . 

" Remote plug not in _ , InSert remote plug. 
serted. , Tape not porperly ,. Rcthread as shown in tape 
threaded around tcn- threading dIagram. 
siOil arm. 

•• Capstan pressure • Rocker arm mlsadjusted . (Held 
roller lails to e"l- by ""0 SCt Sert"·. on pi"ot 
gage capstan sh->ft. leYer. } Loosen screws and re-
(This could in tighten a(ter reselling pressure 
PB. ) roller arm in proper posilioo . 

Adjust roller pressure. 

;. Capslan motor oot ;. Check that motor is ptugged in , 
running . If so, suspect motor, or che<k 

wiring tn base of plug. Cheek 

o plug J 104. 

•• Brakes do not ro- , . Motor not ptugged in . 11 It Is, 
lease on torque mo_ check solenoid connections. 
tor(s) . Check ,,"'iring in plug or b<lse o( 

socket. 

; . Torque motor d"'-'sn't ; . Check motor capacitor. Spin mo -
star!' tor by hand; if starto, Chang. 

capacitor. 

• Failure in de SEction • Check rectifier, hUers, wirmg, 
of power supply. and Iransformer n02. 

0 Relay (ailu re. , Check START, ,. F\!o'D, ,"",0' 
REWIND relay(s} (as appropli-
ate) , Replace faulty relay . 

Transport will not go into IlEWI:-;D or F. F\!o'D re - Il eplace fau lty relay. 
REWIND or will not go into lay failure. 

" FWD. 

TAFE BREAKS 

Tape breal::s "'hen transport Improper or Wlequal Adjust brakes. 
is stopped in F. FWD or braking on supply Of 
IIEWIND. takeup motor. 

4-11 
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TAIJL!:: 11. MECHANICAL TROUBLESHOOTING (Cant) 

S;'mptom Probable Cause Correction 

TAPE BREAK.> (cont) 

Tape breaks and transport Tape tension microsv.'itch Check tape arm adjustment. 
continues to run, or arm not functioning Ch(cl< cam adjustment. 11 trouble 
tape. properly. persists, replace microsv.'itch. 

TA,PE SPILLS 

Tape spills when transport Takeup brake not re leas- Ch(ck solenoids. 
i.inPB. or Record. lng. 

Tape runS up Or down ,ap- L Oil in shalt. L Clean with dry. soft cloth. 
stan shalt. ,. Insufficicnt rollcT ,. Check capstan pressure rolier 

Ull ... , "-"u R.· 
shalt. place if necessary. 

,. Capstan not perpen- ,. Realign motor perp"ndicularity 
dicular lO top plate. with three motor mounting bolls. 

Tape [alis to stop in 1'3" ,. Motion sensor micro- Adjust Or replace S1l3 as reqUired. 
FWD, or Rewind mode. switch S1l3 neros adjust-

ment. 

FLUT'rEIl AND WW L Dirt on cap- L Ciean with dry, soft cloth. 
stan shalts, 
roller, stabilizer pul-
ley. or heads. 

,. !,.ow tape tension . ,. Check that red tension switches 
arc properly set. 

,. IlraKes uragglllg. ,. Cheek thaI suppl;' t>raKe Is not 
dragging. Adjust brake if neces-
sary. 

•• [nsufficient capstan •• Adjust pressure rolier tensions 
roller pressure. or pressure roller link assembly. 

;. Tape guide ; Check and reset prop"rly. 
misallgned. 

•• Heads not properly ,. Align heads . 
aligned. 

,. Defective capstan mo- ,. Replace motor. 
to r (capstan shaIt 
tlcnt, l>::armg failure, 
etc. ). o 

4-U 
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ELECTROSIC5 ASSEMBLY 

u. GEKERAL DESCRIPTION 

The Electronics <Ulscn,bly 01 Ihe "'0001 
280 is In a 3-1/2·· X 19·· x 
10·· deep chassis. All adju.otmenu arc acces-
sible from Ihe Iront panel. Tbose oot commonly 
used are covered by the mela l acrou the lo ... ·et 
part 01 the panel. Thts strip Is temo,·ed by 
loosenln, the capU,·e snn·s holdln, it to the 
panel. The record and playback ampLllleri and 
bias-erase Q!;cillator fiCcllons are located on 
three etched boards and may be temo,·ed from 
tile b\l.ck 1)1 merely by pulling them 
out. On ly soLd-state circuitry Is used. A com-
plete "Y5lcm btock diagram " .. "".r.. In flgur .. 
5 -I. 

I I . ReCOrd Ampllfler (See 8- 12.) 

The record amplilier conslsl s of a 
solld_5tate resistance_coupled amplifier, which 
brings Il'·e input signals up to lile level re-
quired lor Iht reCOrding. For m.lcrophone In_ 
pUl. two additional stages are provided On the 
tame printed cil"<:'Uit board. They are SWitched 
In by lIW!ans the mode selector _Itch S601. 
located On the amplifier pane l. 

The tvo t ranslstorll whiCh comprilie the 
tf!COrd ampmie. prope r . Q30] and Q302. use 
IOC;t1 feedbae.<: for Stabt llt y and low distortion. 
CR 80] and CR802 a re tranSistor_cased diodes 
used In the linearity circui t. See 
Linearity Contro]. pa r "llraph S. I. 5. 

LSO] In conjunction with and th'! 
coupllna: network On the chassis Ul02 aoo C6]3 
form an Impedance matching net work between 
the collecto,. of Q802 aoo the record head. This 
matchl", network rayon the hlgh frequeney re_ 
sponse so thJ.t a portion 01 the neceuary record 
pre_emphJ.sIs Is produced here. "M\e remaln-
]re po rtion 01 the record pro_ 
duct"(! by the «>upl!,. network belween Ibe rec_ 
ord gain control R603 and Ibe Ilo.se Input of 
Q80I. ThIs equalization Is eoup]ed to the llpeed 
change swi tch 5114, automatica lly se leetl", 
prope r equall.,.tion for ellber speed. 

"M\e micropbone amplifie r conSIsts of 
Q853 and Q854. Both ]oca] and overall 
are used her •. One 01 the record gain 

rontrol varies the AC '!mllter 01 
Q853 SO as to reduce as gain tor sirong siinals. 

Tbls remO,·eS the limitation On dynamic range 
presented a problem In the earller stages 

of tbe art. 

5.1.2. Blu and Erase 
(See Ilgure 8-]2.) 

Tbe blu Oficlllator cnd .,.,nslsl$ of 1.-0 
stages. Q70] LS tile ... s 
Ibe erue bead. Q702 Is a frequency multiplier 
whlcb provides bl .... po ... ·er at 180 kc to tbe tf! -
cord """d. By tI.1s m" ..... II iI:o 10 pln 
tloeadvantageotelfldenl eruure ... lth relall .... ly 
little !>eallng of the erue bead, plus tbe a"'"311-
tlgeofa blgber tban usual blu Irequency which 
ltads to a blgher signal-to-oolse ratio. 

CR701 and CR102 are a diode "wllcll, 
permllllng synchconlutton between the various 
O1/.clllators Of a m",ltltrack machine .... hil! al-
lowing one Or more 01 the channels to be In a 
",,,," -reoocd· condition with"" chance 01 high 
Irequency enertY getting Into the wrone 
When the machine Is taken out of the Record 
mode by depreulnc the &op Or one of the Fast 
t,.,tlollll , the "upplled 10 the elAlSe and 
reco rd heads dies OIIt grawally Over a period 
0' about O. I second. This Is accomplished by 
the gradual decay of voltqe across C619 when 
11$ supply Is Lntercupted by the dropout 01 the 
record relay. 

The synchronization of bias oscllblors 
In a multi-track mlchlM Is maintained through-
out this periOd by the delay network conslstlng 
0!CR703andC702on the osclllalor ooard. This 
delay network Insurea that the voltage which ac-
Uvates the diode awltch Cfl701 and CR102 decay 
... en more _1o ... ly 1h1n the volta.ee across C619. 

T703, the multiplier tank clrcult, Is 
tl) resonance durin&: lactory adjustment 

a.od shou ld not require any furlhe r atte.llon. 
'1"102 may hlU"f! to be re-;td)usted II an Erue 
head 0{ materially dUferent Intb: tance tha.o the 
original Is used. 

It ... lll he rooted that blu synchronluUon 
Is accomplished on the prlmaryofT70] lor 
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OOIclllalor. This el immtes the poulbillty Ulat 
in one oscillator may afleel 

theoperaUonof Ihe oUler osc illalors In a multl-
Irack machine. It alJ<o elimlrulles Ihe problem 
Of noUle balance control bet ween 

navlng a ol .. 
arale from Ihe crase generalor permilS hlu 
adjuStment polentlomete r R6J7 10 be a pure ly 
DC bias conlrol. Theee is no problem 01 bias 
radiation fr onl Ihe wIring 10 Ihls conlrol. 

The network L102 and C7131n Ihe OUt-
put of Ihe blu genera lor helps (with Ihe blu 
IWllng network L604 md C617) 10 Insure Ihe 
pu resl possible blu .. avelorm. h ... ·ould appear 
that a noise balance is no longer 
.,IUI lhe ar r ancemenl. H.,...·e'-cc, experIence hu 

Ihat Ihls cont rol ,5 useful in compenliat-
lngfor small ruidual roag:netization of the reC-
ord head, ,",'hleh Is d,III",.IL 10 remo, ... enHrely. 
Arty slight leakage in coupling cap:..citors C81)6 
:and C807 between the ampillie r and the 
record head w!ll IIa,'e a ,-ery similar ellecl. 

Therefore. the noise control 
a small lIew Of DC (leu Ihan 1/ 2 rIa) through 

lor l"OmpensaUon. Any lime IIIe 
noise baluce contr ol nulls lar rror.) lIS 
poslllon, it should be assumed thal the 
head reqUires de -magnetlzatlon. 

$. I. J. Wtrlllg on the EleCtrOniCi ClasSIS 
(see figure 8.12.) 

The electronics chasslt contains a trans-
istor, Q601, which. In cOnjWlctlOn with zener 
diode CR&03, provIdes a source ol .... e ll-lllIered 
-18-,' DC iotabilizcd po,,'cr lor Ihc (peraHon Of 
alllhc sections of the cleclronlcli. In Ihls ...... y. 
minor ,'arialions Of iJle AC line "o!t:lt:e are pre· 
'-enled Ira .. ' .... ylng lhe ampli.lier ,.ina and Ihe 
bias le,·et. 

S. I. 4. P layback Ampllller (See f!&ure 8·12.) 

Tht playback amplifier Is a 
Ii t·c -siage audio ampllller. 11>e Slgnll r rOm \he 
pilI-back IIead, afler hIgh equaliza-
lion. passes through IIIe IIrst seelton slages. 
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Q901 and Q90'l. Thcse stages emptoy tocal leed-
back for gain stability, distortion reduction and 
playback equ.llzation. The signal then passes 
through Playback LeYel control R616 and Moni -
tOring switch S602 to the second, or monitoring 
section of the amplilier. This section has three 
stages-agroundedemiuer Stage Q903, lollo ..... ed 
by an emitter follower Q904 to prO"ide drive lor 
the complemfntary push-pull output transistors 
Q905 and 0006, the output transformer T603 and 
feedback net,,·ork. The signal Irom the outp1Jt 
transformer leeds thrOUgh the bias filter to the 
LINE OUT jack, monitoring jack and VU meter 
with its sensitivity settmg network ( ,4 or ,8 dbm). 
Amplilier5 are normally supplied with the VU 
meter readlngoizero correspOnding to . 4 dbm. 

5. 1. 5. Lincarity Control 

In a properly adjusted tape recorder, 
near ty all thc harmonic and intermodulat ion dis -
tortion ie ca""ed by the approach to oo.turatiQn 
of the magnetic tape used. Thc Scully 280 uses 
a linearity extending circuit which permits re-
cordings to bf made at normal levels with great ly 
rcduceddisto:tion, or at somewhat higher le.'ets 
without exceeding the usual amount of distortion. 

The record amplifier card contains two 
diodes, CRSO! and CRS02, whose forward con-
ductance increases with Signat le"e! so as to 
minimize the drooping tendency of the overall 
transfer characteristics. This can be caned 
predistortioo which is complementary to that 
which is inherent in the tape. It has the eHect 
of canee !ling out the distortion which "o"Ould other-
wise be caused by the non - linear retationship 01 
remanent flur. on the tape to the audiO-frequency 
driving current. 

As the .'otlllge sensed by the diodes 
CR601, 802 Increascs above thrcshotd tn ellhcr 
direction, the diode conductance increases, eut-
ling down 00 the amount of tnverse feedback 
provided by emitter degeneratlon in Qa02, and 
boosting the signal by the amount required for 
lincarity. No .... · thc shape of the compensation 
required is qUite constant with changes in re-
cording head char aeterist iCs, oxide formulation, 
ctc. HO"'e"er the threshold point wilt be shifted 
by a change in recording head sensitivity (ncw 
head of different inductance) Or a major change 
of tape e. g. low noise to high 
output tape. Therefore the Linearity adjusting 
pol., RBI8 is provided so that the current levet 
which corresponds to Ihe '"knee" of the transfer 
characteristiC can be matched to the threshold 
"oltage 01 CR80!, 802 where the diode conduc-
tivity starts Increasing. 

This adjustment can be made most ac-
curately with a distorlloo analyzer, but, ",here 
ooe is not available, thc optimum selting can be 
approximated by setting the pOt. so tho.!. the 
diodes cause an increase of O.S db in the IHel 
of. a single-frequcncy tone at peak rccord lel"e[ 
as indicated on the playback VU mcter. 

The tinearization of the I ransfer chuac-
terisllc produced by this adjustment is much 
morc than this at the peak 01 the signal ... a,"C-
form, of course, but 0.8 db ts the iooi.alion 
produced On a normal (a,-erage rcspOOding) VU 
meier. 

5. 1. G. Synchronization 

5. 1. G. 1. Description 

Three and four-channel h,.l!-inch 
280 recorders have built-in selecti,"c sync, per-
mitting Gwitohing of =y rcoord ch=ncl to play 
rock cueing function while recording On other 
channcls. This enables the operator to monitor 
in exact Sj'nchronlzatloo with re-
corded material on other channels. 

This circuit is standard On all three and 
four - channel hall·inch Model 280 rccorders and 
isa,allable at cost on other models. Con-
"cctions in multi - ehannel units with the sync 
feature are shown on figure 5-2. 

l. 6. 2. Operation 

Set the funCtion switch S60! on the am-
rlifier panct to SYNC pOsition. All prcv_ously 
rccorded matcrial on that channel may now l.>e 
nonitored in synchronization with material 
being recorded On other channels. 

Be sure to switch ftlnclion switch S601 
back to normal microphonc or line posi-
lion when sync ""ork is completed. Unit 
""ill not rcoord in SYNC pOsition. 

1. 1. Power Supply (Sec figure 8-S.) 

The power supply providcs t""o 24 - "011 
DC outputs from the full _ wave semiconductor 
dode rectifiers. The controt and transistor 
mltage SOUrCeS havc One cOmmon terminal 
(oming from the center lap of the 48 - '"011 sec-
ondary .... 'inding in transformer T202. There is 
additiOllaJ filtering for the transistor electron_ 
ics DC source in the amplifier assembly. 

I 



Transformer T201 is lal'P"d 10 supply 
Ihe AC ,·ollage .. requi""" for the .",<loua model 
01 tape transport operation. This rnclbod or 
making a,7,il.lblc the lo ... er AC wlt<qle5 a'-Oids 
Ihe additional heatln!!: normally cnCQWIiered ... tw;>n 
large voltage droppmg .... sistors are .. ..ed. 

Doth T201 and n02 arc toroidal "'oulld 
Iran.formers. This (omains Iheir respect h'" 
Helds and materially reduces a major sOUrCe of 
hum found In lape lranSpOrt IX'''''cr suppliu. 

The AC IX'''''ec t..;,th 
,Idea of the ,ncoming'\'C IX'''''er line, 10 au"r" 
complete lsolat;on during ser.,cing '-'PCrallon. 
Connector P201 plugs iAIO lhe relay rOL pan-
e1 conneClor JIOI. 

The AC line ud boIh of Ihe 24 DC 
soureeS:l.rein,ltvidualirpr01cctcd by fuses. The 

requirements .n the pO.,er suppty arc as 
rOllows: 

5.2. 

F201 
rz02 

F20J 

117 "all AC line 
24 ,'Oll r>C control 

YOltage 
24 voll DC eiectrooic6 

3 amp 

5 amp 
3 amp 

ALlCNM£:'""T AN"D Pi::RFORMANCE 
CIIECKS 

The following Is !he complete List of 
alignment and perform3llce cbeeks thai should 
beperformedonthe Scully Model 280 Recorder}-
Reproducerat lhe timet"" equipment is Nlceh-ed 
and at any other time that such a pl"O(:(ldure Is 
deemed desIrable by Ihe user. (See fig. 3-2 lor 
location of co,",'ob u" AUCmtHy.) 

I. Demagnellutlon of heads (5.2.2). 
2. Playback and frequency 

response (5.2.3). 
3. Record adjuslmenls and calLbratlOll 

2. 4). These adjustment!l Include 
overlllllNlquency response and 
• I",al/nolse mt>:lSurement. 
"ecord roolM balance 2. 5). 

$. Erase adjustm<'ru. (5.2.6). 
6. l..lnearlty ao:tustment (5.2.7). 
7. Fluller m",,",urem<'nt (!>. 2. 8). 

In multi-track mach;""s, lliese PI"(I_ 
ceoor ... must be repealed for each channeL. 

5.2. I. Ten Required 

Sl3"'hrd allgnn,cn! tapo 
Audio Oscillator, He.dell l';.(kard 

r.:odel 200c Qr equl,-alent 
AC Vacuum Tube Volt MOIO •• He.,]H\ 

hckard M<>del 4000 or e(l,lv"l",nl 
W,we-analj'zcr (if anll,,!>l,,] 

nand pass liIt"rl (lld. Ilrure 5-3. 
BIOS filler 
n.Ucr Meter, F L-l-n, 

!.Ileum Mood 8100 <I< alent 
tool (Scully Il/n OHOO8276) 

5.2.2. Dl> -magndI7 ... tlon 0/ 

Belore de-majlnctitlng the Ileads, lurn 
the [\lnello, " .. itch to the DEMAC 1X";lIlon. The 
lapeguides and capstan "haft should altio be de-
magnetlwd periodically. 

5.2.3. l'13yback Alignment and PIa) b:ilck 
ArnrHf;"r KOlse 

a. Be On the 
amplifier panel Is properly set l>eJo,'e adjusting 
PLAYBACK LEVEL.. If Ihls 18 a multl-channel 
recorder, all of llie 10110..-1"11 tUI!. should he 
repeated lor each Channel. 

!?. Use a standard allgnmenl tape at the 
hl&:h lape spe<'d 

c. Placetheoutputselector '''' the elec-
tronics Iront panel at PB. Remo'" the dress 
strip (figure 3 - 2) for acee .. 10 calitratlon ad-
justments and place the PLAYUA·:K LEVEL 
control in the CAL pOSition. 

d. Begin tape mOllon lJy I uShlOli: the 
STAnT-switch, and monuor Ihe outl'ul wHh the 
external AC VTVM and speaker amplifier. 

e. As Ihe IInl 1000 Or rderence 18 
heard, adjosl the REF. SET contro (1l627) lor 
a zero Nlading on the VU meter. This """'. re-
presents a calib rated .4d»n output relerence . 

f. Followinglheflrst tone On the stand-
ardlape-ar< a seriesoftooe.at frequendes u .. ed 
for head ..,d eq .. ,.I1 .... llon adJ .. stm 'nts. The 
serond (l5 klb) Is used for playback head 
alignment. Loosen the single button ""ad mount-
1ng boltsll,<'htly, and rotate the head mtll mul-
mum output ;s obtained. Once sel, t ,Is rotation 
adjustment need only be ]X rlodically. 



is. • 
1 • 

\. 

• • .. I'""r-, ---
o. " -" . . ' . . 

. ''''''' r .. ,,,,, ... ,. I 
.. • , 

• , 
3IQ2 

• 

'" .-. , . , 

.... ...... 

, WlfCHU 5_ 
INF_f y, t"" 

... '" """"'" IN ..-: 

....,.. ... OW N .. 

EL£CTIlO1<.lCS 

'0 ;1.0.0 
---;-;.;5"-,-711)--., ---7. .,. .. t 

• • . , .. ., . 
.. ". ''1--

Figure 5-2. ':onnecl!OfIs in MulU_CItaru>e1 MacltlMs 
WIth Sync Fe alu.- e 

'1-T 
:::l== 

'-, ---7' 
" .. , •• .. 

• 
I I I 



ELECTIIONICS 

Visually check the heads (..,lIh hum shield do .. ,.,) 
10 Ihal lhe head!! are to 

and PTOpoTly contercd, If ... 
adjustment Is requIred, see paragraph 4.5.5 
for Ihe adjustment procedure, The slotted azj-
muth adjusllng stre"s (2) m:o;' now also he 
peaked for ma:dmum OUlput 

&. The playback equalizer (R619) IS to 
be adjusted al 10 kHz for 0 dbm. The lollowlng 
lones On lhe alignmer.t 3re used 10 check 
Ihe Ireq""nc, no'poMe. 

When a sl:U1(\;"d lull-track lap" IS 
reproduced by a hall- or mulll-Ir:ock 
head. readings lor lnoquendes below 
100 ... ·m be higher Ih:on normal, 
<lie 10 "Irlnglnc eflect." 

!. 2 •• , Record Adj ... l .. ent. :u>d Fr ... ucn'1' 
Response 

a, Thread a reel 01 blank lap" 01 the 
Iypenorm.:olly used In the reeorder/reproducer. 
Place Ihe unit In opllrallon In the Record mode 
In Ihe hlgh-Sp"ed range. 

b. Wilhlhemachlnelnlhe mode, 
check lIi'al 1M cnse rudllll on lhe VU meter Ie 
100'l Or betler. (ThU corrnponds 10 Ihe zerO 
polnl on Ihe VU meIer). Now .... i tch tbe meier 
10 lhe BIASposilion:one sel lhe Bias Adjust con-
trol (R620) lor a ton"enlcnt rt'adlng. Next, ro-
talc Ihe Bias Tuning (e6l7) for a maxi-
mum rndlng on Ihe '/U meier. Tr:onslormer 
T703, localedonlhc bll! card at the rear 01 Ihe 
amplifier, may also De peaked at Ihls time. 
(Ose Ihe alignment 100\ .upplled.) 

c. Apply a 1(0)-1\: looe Inlo the record 
ampllner al a O-<I>m reference 1e, ... 1 on Ihe VU 
meier. {The monilor 'wllch mUSI be m lhe PB. 
po6l1lon. J Adjust the BIAS ADJUST pot (R620) 
for a peak readllll. At 7-1/2 Ip&, use a 400 Hz 
lone :lnd at 3-3/4 Ips we a lone. 

d. S"'cep Ihe oldllalorto 15 kHz. Cheek 
the record head (or rot,tloo and azlmulh 
ment. Peak for madmum OOlput. (If nol jlre-
vIOUSl)' ch<'cked, playlnck hud rotation may also 
no .... beoptlmized.J RUfllhcosclllator frequency 
101kHz. 

e. k'ilch Ihe VU meIer 10 lhe BIAS po-
.ltlon. -AdJusl the BIAS CAL. pot. (R621 for a 
(0) ZerO rt'adlng on Ihe VU mClcr. 

'-6 

r. S..,Ucll Ihe VU meIer h:ock 10 PB, 
Adju.1 the RECORD LEVEL conlrol lor a (0) 
zerO VU VlJ m"ler 
10 REC, , and adjust the RECORD ('ALIllRATE 
pol (nSOS) so Ih .. 1 It, too, produces .. (0 -
IIlm) reading on Ihe VU meter, 

&.. S ... ·eep lhoe oacLlLalor 10 10 kHz. Ad-
Just Ihe high RECORD t:QUAUZEI( fR610) for 
o IIlm (15 ips). AI and 7-1 /2 ips speeds, 
l he input le\'el shOuld be dropped 20 ... below 
l hoe le"e1 10 avoid lape ,aluration at 
Ihe higher fre'luendu. Slo ... ly s ...... p Ihe oscll-
lalor frolll 18 kllz 10 3S Hz (15 Ip.!) and adjust 
lhe recordequallzer for !>eSI frt'quen 'y ""spOnse, 
For 3-3/4 IpS machines, Ihe procedure is the 
ume ..... for 7-1/2 IpS, f""quency 
lor Ihe muimum adjustmenlls 7.5 kHz. 

2. 5. Rf'<;ord NoIse 

:0. With lhe machine In tie RECORD 
mode a:nd the monllor , .. lIch In PB. pooIl-
\Ion, record gaIn eontrol raise the 
monitor gain so lhat tape oolse can oe he:lrd. 

b. Adjusl the NOtsE OALA!,CE conlrol 
(R629) for minimum audible noise (poppllll Or 
gravelly loonds). \( a dlstorllon Is 
available, Ihls adj"stment can he pre ' ise Iy made 
by .... cordhll :0 I, 000 lone .. hile adJusllng Ihe 
noise \nlance for minImum di.storlion readi ng 
on lhe ana.yzer. 

c. 11 Ihe noise balance con rol ... Ill not 
reach a-null, or if Ihe nulli. mOre than 45 deg-
recs from Ihe cenler positIon, one Or mOre of 
th e head<; may be In a magnetize j conditiOn. 
ThIs musl be correcled before pro, ceding (ur-
Cher. Tho eard can aleo boo d coked lor a 
,ymmetrical biu "'":I,·elorm. 

d. The 0\'er:01l dlslortion nlay :llso '* 
me::U;,,red:01 thls time by .... cordin;:- a 500-lIz 
lone and n,usurlng Ihe second and tl ir d harmo-
nic •. Highsecond-harmonlc OOlpul ;, a reliable 
Indlcalion of a mo.gnellted t\t'ad. 

5.2.6. Eru;e Adjustmenl 

I. Connecl a filler i; the oulpul 
line the exlernal AC \'TVM ,Se-e figures 

b. Record tone 3 ·10,., (,6 
dbm abcJ..'e 0 dbm on Ihe VU mt'lcr). u 
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E:LECTIIONICS 

c. Re ... ·lnd the tape. Turn the IIECORD 
LEVEL-cont rol fully [c",' and operate lhe rna-
Clline In tile RECORD ....1IUe ObServLoI/I 
the depth 01 erasure the external ac VTVM, 
rotatc the e r alle IIcad for ma;r;lmum e r asure. 
Typical readl"iS t8-70 <I:J (full-track), 61-
68 db (half-track), and 65 db (quarte. track). 

5.2.7, Linearity Adjustment Procedures 

NOTE 

Thtsunlt lias been shipp<><! with the lln-
e:t>'lty corllrol adj.lStl'd for OptImum 
benefit. Th\lse prOCedures are pro-
,'lded lor senlcl.g and informaUon. 

5.2.1. I. Procedure So. I. 

a. AIlcr bias and nOIse has 
_n 5<';: play a '''P'' of &tandard OIl 
eratlRi le,'cI with the playl>ack gain control llet 
so the VU meter reads -6. 

b. Thread up rec! 01 tape of the type 
to be use<!, put the machine in tile record mooe, 
and Increase the input signal until the playl>ack 
VU meIer reads 0 on the seal\l. (A 1000_11 •. tOIle 
Sh01.>Id be used). 

c. You arc n<»I T\lcording a sl!tflal at 
peal< record le'·e!. Depress Ihe l\lsl pushbutton 
and nOle Ihe drop in VU mllter readlne. ThIll 
"'Ill be O. 8 db ... ·hen Ih' linearity adJuatlllj!! pot. 
II prOpC'rly sct. 

d. U you get less than 0.8 db drop, ro-
tate the L IN pol countercloc",'ise, increase Ihe 
IWCOrd Cain, 5\ll1lng it was to keep the VU me-
Ier readlm: zero. and .... ,pst_ 

e. If (he VU rnCl\lr drop-off is mOre than 
O. S db ,;;hen you depress the test button, rotate 
the LIN post clockwise. reduce thc Hecord Gain 
so as 10 keel' the VU ",eter at "0", and relC8t. 

f, Hecord ulibrallon must be reaet:u-
ler tln\larlty adjuSlment ,s made. Thread up (he 
(Ullape "'ith .,andardopcrating iHel attain and 
l.r;1ljI up th .. pl3yb>.ck gain control to prOduc .. 
ze rO on lhe playb>.ck \'U mNer. 

1[. Th\ln, recording 1.000 cps (one 
on tape at the (ype to be used, wilh Ihe VU n,ft_ 
te r on set He Record Gain lor (he 
zero readlRi on the "",Icr. A choice is ""'" 
;,,'allable to tl><- user. You may either rerord 

:1I normal le"els, or at a higher 1·.· .. 1 "'ilh a 
bette. sigra.l .to.nois .. n.tio. ---

b. U the linearity Circuit if to bc used 
only tor ..... cedislorUon al nOrmal Ie sa'llch 
the VU meter 10 Record and ael the Jlecord Cal-
Ibration control so lhat the mcter 1Il3in reads 
zero. 

i. If it Is de. Ired to record at higher 
Ihan normal l .. wl. so as to achle"e a belter 
(han usual Signal - 10 - noise rallo, \;len wllh the 
maehine uplo record 1,000 cps I,me at .tan-

Opeuting IHeJ u.w.,erlbed abol'e, set the 
Record Callbrallon conlrol for a readinlt 01 - 2 
on Ihe rHord VU meter. Thl. will pro_ 
gram to be r\lcOrdoed 2 db h1g1\lr than has 
been p05sibl .. in the " 'Ith 00 mcrease in 
distortion. and a 2 db Increase in the a,-aib.bl\l 
slgnal-Io-r.ot"" ratio. 

S. 2. 7.2. I'r<t«<lure No. 2 (Alterna,e Method). 

The lollowing linearity adju."otmcnt pro-
cedure is less accurate th.." proc(dure no. 1 
abo,·c, but may be and mor\l con.-enienL 

a. Alter eh\lcklng the lIeeor! Irequency 
rC$pOnse, (paragraph 5. 2. 4), rCI'1 the lest 
o,c!llalor to I, I)()(I at zero reluence 
On Ihe VU meter. The meIer Ihould be 
sel for the P layback moo:lc. 

b. Turn the Iln('arlly co.llrol behind 
dress sicit rully clockwise. Ilesel lhe Record 
le • ..,l contral to indicate _3 on Ihe VlJ ml'tCr. 

C. Turn the h""ult)· cOWlter -
clockwis\l until lhe VU mN\lr again r\lads zero '". 

d. Pressing lite linearity tt'St button 
should decre ase the meter Rppro.xl -
matcly 0.4 db. 

NOTE 
If the equipment required to ad). 5t the 
linearity circuit is 00\ a"allable lurn 
IheLiNpot. allthewayclock"'ise 
will essentially de-al'Ii.-atC the, ircu;1 
and lea"e a normally recor-
der _ 

5.2.8. nutter Measuf(!me nt 

Periodic measureme,,1 ... 'illj:i\·c 
lI,e a j:ood indical ion "f the mcch ",leal con -
diUon of the ren>rder. 
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a. Using the Sentinel FL-3D, Mieom 
8100 (or equivalent), conned the output 
fl·om the nul.l.H meIer to the line INPUT. Ad-
just the RECORD LEVEL contro\lor 0 dbm. 

b. Operate the machine in the RECORD 
mode, adjust the PR. gain to 0 clJm, and cOn-
nect the 3 -kH. O\Itput to the flutter meter. Cali-
brate as required. 

c. After reoording On a portton of the 

t.p", rewind and play back. Obsen·c the /luttcr 
meter reading. ExceSSive flutter may be caused 

adefedive capstan motor (check lubrlcallon), 
mlsy bearings, improper capstan Idler pres-
sure, Or low line ,·oltagc. 

d. Wilen making flulter measurenents 
at high - and low speeds, It Is Important that the 
c.pstan motor be turned off and allowed to COm-
pletely stop before rc-startlng at the 
S;>ecd. 



SECTIO:l 6A 

MOOEI.. 280 WITH MOTIO)ol SESSING 

6Al. I DESCRIPTION 

The Scully Model 280 Recorder/Repro-
weer with Motion Sensing C<lntallUl automalic 
lape mollon-sensing circuits "'hleh permll any 
operator to cont rol the equipment without dan-
ger of tape st retch Or brcaJIage on STOP or "'hen 
... Itchl", from one mode to another. It b oot 
McUUry 10 .... it lor the motion of Ille lap" to 
ceue befor<' initiating operation In a dlUe...,nt m". 

The motion-sensing elrcull$ are located 
in the relayconlrol and Iape deck subassemblies 
or the tape <r:rnsport. 

Except for the mollon-senslng provl.!j\cm 
and the use of anapproprlately dlffotent ffmote 
control unit, the Model 260 with Motion Sensing 
Is Identical to the basic ModeL 280 described 
earlier In Ihis manual. All of tho dlflerences 
are coyered in the remaining paragraphs of the 
present section. 

The remainIng paragraphs of Ihls secUon 
ate dlnct substitutions for the Similarly num-
beredparagr:>pM In I S of II,;" 

Figure SA-I. Pt>olograph of 
Motion-Sensing Transport 

manual. All other paragraphs in sections I 
through are ,,'hoUy app!lcable 10 Ihe Morl 280 
with Motion SeMlng. 

BA2.7 REMOTE CONTROL 

The s.;ully 280 Remote Conlrol 
Unit. CalaJoe No. 504210100-01. Is required for 
remote-conlrol operation of the Model 260 with 
MOtlonSensing. See 8-18Int!>e 
Dra .. ings lIecilon lor lhe s chematic of 
this remote conI rol unll. (Ot""r Slalemen:s per-
taining 10 tile remOle-conlrolleature. io para-
graph 2.1 Of the uaSlC 1010(10.>1 UlslruclLons, 
are "'lually appllcable to the Model 280 "'lIh 
Motion Sensing.) 

6A3.3 OPERATING PROCEOURE 

6A3.3. I. Preliminary 

Tape Thread tape as 
shown In tAo!, resl of Ihe iulruc-
lions In paragraphs 3.3. 1 Iht"O\lgh 3. 3. 3 of this 
manual are equally applluble 10 the Model 280 
.. 111'1 MOtI"" Sensing.) See also Figure 6A-2. 

.0 00 0 00 0 • 0 

.... . 
Figure 6A-2.. Tape Threading P:itth 

(Model 280 ,.111'1 Mollon Sensing) 

6A-! 



SENSING 

6A3. 3. 4. SlOWing the Unit 

Parqraph 3.3.4 In Section 3 0( this 
manual applies 10 Ihe Model 280 with Mot ion 
SenJlng except fo r lbe foll01l,Ing dtlferencl'I: 

!. If ope ralioo is starled In Ille Play 
mode wllhno tape It will be necenary 
to actua(e tile motion se nsOr (lIgure 6A- 2) by 
hand 10 relurn (he eql.lpmenl to Ille Stop condi-
Uon . 

!?: Once the machine Is In openllon, II 
wlll not be neceuary to ..... it tor tape mOllon 10 
uan befo .... preulna the REYlIN D, F. FWD, 
Or START b\l1I0I'I. 

8At. I TAPE TRANSFORT DESCRIPTIO:-;-

SA4. I. I. Tape Drive 

Any moUon-sensing Model 280 employ, 
a (Ilree-mOlor drive syste m -- a two -speed 
lIy,tereals syncllronous capstan drive mOlor and 
lwo induction _lype motors . The caPlta.n 
motor and thl! solenoid actuated preuure rol. 
ler drive the tape al a uniform apeed In the 
Playback, Record, and Edil modes . TIM! cap-
Itan motor has lwo "'Is of windings to p rov ide 
a hleh and a low lape of wllich 
may be ulected by the CAPSTAN speed ,,.'!tcll, 
IOCaltdontheConlrotp;mel of tt .. lape Iranaporl . 

When the START bullon Is preued, lhe 
cap ....... ao\enold ... , .. \'Or ..... " .,,\,,""1$ are .. ner-
gl«!d. Tile capstan sole..old eneap. lhe rub-
be r p .... ssu .... roller 10 lhe capstan by mU"" or 
a mecllanicallinkage, p .... ulnj: the lape between 
the roller and capstan firmly. Tile capatan mo-
tor proVides lhe conslant lape speed; cOMtant 
lape mot too Is usured by lhe clamping acllon 
of the pressu r e roller. 

In the las t modl'a (Forward and Rewind), 
the torque mota"' drive 1M tape a.nd Ihe cap-
Sian motor and rollers are Inacth·e. 
The motor acting ulakeup NI\II wl lh full volt-
age; the ooe on the supply .Ide operates 1Ifitll 
low voltage so as to provide proper lape tension 
and preven: a loose wind, 

SAt. 1.2. Brake (SH figures 4-1, 
8-1, 8·6, and 8-8.) 

The Model 280 brake Iystem la balilcai-
lye lect rlcaL It conslllta of ht,'O solenoid opera-
tl!d brilke for tile supply and takl!-UP lor· 
que motors, a se Mlng circuit 10 recognize tile 
direction of tape Ira, ... l . and a rul,ta.nce_capa_ 
cllanee delay ne twork. Mechanical braking is 
uSCdonly to hold the moto .. In the lIopped C<Jn -
di\lonandto preyenl free -wheellna: 01 tape reels 
In Ihe nent 01 a J'O'""tr faLlure. 

Thesenslngdrcull COMLatl 01111<1 se",,_ 
log I.Hcll assembly (51 13) ..... Icll Is localed In 
the lape gl.ldance system bet,,"" 1M lake-up 
mOiorandlb .. uplilan Idler, a pair oIlenaing 
relaya KI08 and KI09 for 100Ic cOl'llrol under 
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for .... rd and .... condlUOI\S,an 
IIC II(!t"'Ork. and a capslan solenoid relay KilO 

(""fn" .. ... "nb.ry eOll'rot f .... cllo""' 
for the acll\'e sensing relay. The brake shoe 
101enolr;ls al'iO Ll04 and LIDS (fLgu«! 8·8) and 
the RC network consis ts of 11 121 and C12 4. 

In mode except edIt. the brue 
shoes are by enerl;lzlng 1.104 and 

.,hen tape-transport operation IS Initiated. 
..... te • . when Ihe STOP button Is prened. the 
nrlSl"!; re,·crse. the dIrection of lapE 
lra"fl by Chlllging the "o1t:lile connec\loM 1o 
t he I ..... tONI"" molors. Mean .. -hlle. the ume 

holds out Ihe brake shoe" unUl lbe tape 
lias slopped and begun to mo,'e In the oppoSite 
dll"tlction \\'-1ren tbe opposite mo,'ement bellM, 
1.104. L IOS. and Ihe molon are de -
enerslzed, and Ihe molon are braked During 
the tape re,'eTul. line ,·olt. I, applied to 
the motor dra[l" "01', 
:lile 10 the oIher mOlor TMs a smooth 
s top Allhe sian of the swltchlng Irans fer. the 
RC <lrcult sLpplle8 coil to Ihe ,el\$lnl: 
drcult uni llthe appropriate sensing relays are 
locked In. 

l'OTES 

No scoslng actlon Is Invo h 'ed In 
Ihe Edil mode. In Ihls "ase, I lle 
lake · up molor brake shoe re-
ma ins applied and t/'lt supply 
motor brake shoe Is re -applled 
a l the moment the STOP bullon 
15 pressed. (See 
6M. 2.5.) 

Figure 4 -1 , Disc Dr1ke Oulll ne, 
In the Slan(\ard 1>10&1280 tnslruc -
tlo"" Is equally applkabla to Ihe 
Model 280 wilh )T.lotion Sensing. 
(There are no differences In the 
brakes themselves.) 

The .... ns!ng switch S1l3, whl(h as-
sumeseil her of ","'0 "",,1110"" determined by Ihe 
dlreCllon of Iape Is l he rontrollLnt: ele-
ment 01 Ihe sensing ci rcuit. Dependl"i on It6 
POSition, thi£ s-..ltch tile lor .. .,.rd 
sense relay KI 08 or ...,,-e rse sense relay KI09 
" 'hen Ihe STOP s1ritch S1011S p .... ssed. AI that 
Ume. t h@ RC ci r cuit .upplles the actU>.l1n& \"01-
tap and pre,..,nts the brake ·shoe "olenolds from 

de-enet'ilzed before the IItlUle re lay op-
eutes. Once energized, the sense rclay lockS 
Itself In a nd performs the approprIate ,'Oltage 

switching for lhe t .. 'O motors ""hUe also keeping 
tbe brue-shOe ..,Ienolds energlud. When the 
tape beglJ"" to m<we In l/'It Opp05ite dI .... <lioo, 
the sensing s ... ltch mo,'es to tbe opposite _1-
tion, breaks tile locked circulI, and ...,turns the 
Sense relay to liS oormally de-energlzedcon-
dillon. This caus ... the brake-shoe 
ci r cuits to be opened as "il II as the "oltage con-
n.dlons 10 the lwo motors. 

The (aPl'tan loh!nold relay KliO Is 
energized at any lIme either sense relay Is op-
erated, and Shares the Ume locked cl,cuit. 
For lhe luncllons of this and othe r sensing 
circuli detaUs, see parqraph 6A4. 2. 

The mUhanl"al adjustment 01 the brue 
shoes is not critical. but should be balanced and 
set lor easy cuel",. 

SAt. I. 3. T."" Tcn&lon 

The control system contains allth<' ele-
ments necessary to provide proper tension 
in all modes of operation. 

In the slart mode, t t><! voltage supplied 
ta the torque motors Is go"erned by the pooltlon 
of the individual reel "wltchu. being either 50 
,,,Its AC Or 10 volts AC. In the last mode, the 
lorque mot or lervl". the reel acting as the 
supply operales I"tlduced"oLtqe (35 rolts) 
",hile tbe molor for the reel acllng as tate-up 
tere;, .... full line ''Oltage rrom Ihe JloOl<er scpply. 

t-:OTE 

PaTajluphs 4. I. 5, and 
4.1. 601 thl, manual are equally 
applicable to tho /1-10<101 2RO w!lh 
Motion Sensing. There fore, no 
counterpansol Ihese par:lilraphs 
are pro\'lded here. 

1lA4. I. 7 . ContrOl and 1>O"'"i!r Circuits 
(See fleures ilA-3, 11-6, and 8-a.) 

All 01 the tape tunsport control pO ..... r 
aN! contained In the electrical conlrol 

<.,,,,,,,is "'hlch I" mounted directly behinj lhe 
trope transport main panel. This assembly also 
contairul all the .... Uches, relays, and ca;:.ad-
IO rs "'hleh control tape transport operation In 
a I modes. All motor assembllu and inteTC<Jn-
"."t ing cables plu, Into the chassis 
All high ,'ollage AC ronne(llons are protected, 
e.lher in connectorl or by covered relays. 
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When not bel".; Operated by remote oon-
trol, dummy plug P103 must be inserted into 
SOCKet J IOJ on the control chassIS. 

Tape transport controls , except the 
tape break switch Sl08, are located under the 
tape transport main panel, are mounted on one 
e<lge 01 the control chassis, and are accessible 
from th e top of the m.chlne through the Opera-
tions Coniroi PaneL 

6A4.2. OPEHAT[ON 
(See fiS"res tA-3, 8-6, and 

6A4. 2. 1. Turn On 

StamJ:>y power is applied 10 the tape 
recorder/reproducer by actuating the POWER 
switch S101 (fig. 6-6) In Its ON position, this 
switch activates the internal po","'r supplles, 
IIght.o thc STOP puchbutton lamp 00101, :trtd 
lights all meter lamps in the electronics cir-
cuits. On the activation of the 24-vdc control 
power supply, the head shield solenoid LIOI 
Is energized, wherel.pon the head shield Im-
mediately drops down and remains tn the lowered 
posll!on. At the boltom of lis tra"cl, the head 
shIeld actuates the head shield mlcroswltch Sill, 
which then closes One side of the tape lift sole-
noId ci r culi (LI02) andp\aces a resistor, RI15 
In series with LIOI. ThIs resistor protects the 
he:ld-shleld solenoid COlis from being o,'crheated 
whenthemachine rem.ins al rest in the s ta.n<ily 
condltlonfor an extendld time. II tape h"" been 
threaded, the tape breol< relay KI07 is also ener-
gized when the 24-voc cootrol power supply is 
actlvated. 

6A4. 2. 2. Start a.nd Reoord 

6A4. 2. 2. I. Start 

The STAIIT switch SI05 is 
used to start the movement of the tape for a 
pl:lybaclt Or reC<lrd tperation 01 the machine. 
Thisswitchencrg'zcs thcstart relay K103 which 
then locks itself in Ihrough .Is own contacts 6 
and 7. The START lamp 00103 Immediately 
Iighls when the START switch Is pressed :>nd 
remains lighted as long as the start relay Is 
energized. Meanwhile, the following other 
events take place: 

The brake-shoe solenoids LI04 a.nd L105 
:lre energized through KI03-15, 16, and remo\"e 
braking friction from the take-up and supply 
drives. 

6A-4 

The capstan solenoid LI03 Is energized 
through K103-9, 10 :>nd engages the capstan 

roller . The start tOl"<!.ue relay KlQ6 
is momentarily energized through KI03-6 , 7 but 
drops out when Cl22 becomes chargtld. Here 
the charging time constant Is determined by C 122 
:>nd R!l6. This action briefly applies full line 
voltage to the take-up motor via KI06-18,19, 
thus overcoming the inertia of the take-up reeL 

The head shield solenoid LIOI is de-
energized by the opening of the normally closed 
start relay contacts 6 aod 9. As the result, the 
shield Is ,""Ieased:>nd meeha.nlca lly sprung up_ 
ward, :lnd the head shield microswitch 9111 re-
turns to its original position. In this condltion, 
Sill dlSC<lnnects the positive sIde 01 the ci rcuit 
toLI02a.ndsi>ortsoul the limiting resistor R1I5 
on the positive side of LIOI. 

Sir.ce the coil of KI03 is energized in 
with no<mo.tty eloacd contacto 01 the <c-

wind and fast forward relays KIOI and KI02 and 
normally open c<>ntacts of the tape break relay 
KI07, Ihe start relay drops out when the REWIND 
Or FAST FORWARDpushbuttonswitch Is pressed 
Or when a tape breol< OCcurs. The start-relay 
dropout produced by the STOP sW'lteh 9107 Is 
dlscussed In subparagraph 6A4. 2. 6. 

6A4. 2. 2. 2. Record 

The RECORD mode swilch 9106 is Inter-
locked with Ihe start relay on KI03 _6, 7. The 
START bunon must be pushed before lhe record 
mode C:ln ·.ake effect In the amplifier. No tape-
tra.nsport function Is initiated or controlled by 
tM r .. cord circ"it. 

The RECORD s",·ltch SI06 on the tape-
transport control panel energizes the record 
rela;'K602, whlchpermils bias and erase energ;-
to be applied to their respectl"e m:ognctic heads. 
The RECORD lights DS102 and DS601 are lighted 
when K602 is energized. 

1W,0rd a.nd playbacli: equalhatlon Is 
switched ·"lIh tape speed, a.nd both :lre Con-
trolled by the capstan speed switch This 
swilch activates the equali .... r relay K601 in the 
ampltfter ond provides high -speed equalization. 
Low-speedequalization normally Is provided by 
the relay when de-energized 
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REWIND FORWARD 

Figure SA-4, Motion Sensing- Adjustmenl 

3. .. Lift and Motion 
Mi<roswltches 

6A4. 2. 3, I. Tape Lilt Microswitch 

Thctapc lift microswitch S112 Sen'es to 
make a dislicction beh'€e<> the start mooo of 
operat ion a nd either the Or last lorward 
"'(nding mode, In the start mode (head shie ld up), 
the tape lilt microswiich places an ope" ci r cuit 
In the path 01 the capstan so lenoid rday con -
t acts KI 10_I,, 13, ,,'hlch then cannot energize 
the tall'l lilt soleno id LI02 on stop. In either 
winding mode fhead shie ld down), S 112 is c losed. 
This permits the closure 01 K1IO_12, 13 to keep 
Ll02 energized, and thus to cominue to hold the 
tape away lrom the heads during t he stop oper-
ation . (See also 6A4. 2. 3. 2, 6A4. 2. 4, 6A4. 2. 5, 
and 6M. 2. 6.1 

6A4. 2. 3. 2. Liotion Sensor Microswitch 

The motion sensor microswitch S1 13 
to detHmine the direction 01 t ape t r ave l 

a nd to set the relay logic circuits lor dynamiC 
braking. As shown in figure SA-3 , a definite 
lOggling action OCCu r S in either the Forward or 
Rewind mode, Some slight overtra,'c l normally 
occurs the s"'itch has been actuated, 

6A4. 2 , 4 . and Fast Forward 

6A4. 2. 4. L Re wind 

the REWIND swltch SI02 ener-
gizes the rev,lnd rela}' KIOl, which then locks 

inlh r O<lgh its own contacts 6 and 7 an d the 

14 and 15 of thE lut 
lorward relay KI02 . This applies full line ,'olt-
agctothetape supp ly motor (contacts 21 and 22) 
a nd holdback ,'ollage to the take _up motor fcon-
tacts 18 and 19), Brake shoes are reloased 
(15 a nd 16) and the tape lilt solenoid LI02 is 
e nergized thrO\lgh KIOI-12,13 and the head 
shield microswitch Sill; thcreupon thc is 
lifted safely away /rom the heads. The mcc ro-
s·.' itch Sill insures that LI02 is not energized, 
howe"H, untll the head shield has dropped be-
low the tape path, since the shie ld has to be 
bottomed to actuate thc microswitch and thus 
close the poSith-e side oIlhe tape-lilt solenoid 
circu it . The sens ing switch S1l3 assumes the 

position lor re,'erse tape tra ,'el, but 
hu nO e lectrIcal effect at this time . 

61'.4.2.4. 2. t·ast t·orward 

The effects 01 the FAST FORWAR\) 
sw;l chSI03 a r e similar to the rewind con<!Jtions 
just described, but ha,-e the opposite sense. In 
th isc:ose , the fast lorward relay KI02 Is locked 
0', lull line voltage is to the ta!:e_up 
motor , a nd holdback ,'oltage is applied the 
supp l;' motor. Drake Shoes are released ar.d the 
tape lift solcnoid is energized as in the "",,'Ind 
mode, but the events are controlled by the last 
fo r wa r d rela}', The se nsing switch S 113 assumes 
the opposite posi1!on, but (again) has 00 elec-
tr ical effect at this time. 

61'.4 . 2. 5. Edit 

The EDIT pushbulton (s,,'itCh SI04) ener-
gizes ed it re lay KI05 through normally 

SA-5 
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cloud conlacll of cap$lan solenoid relay 
KilO. TMed11 relay Ihon loci<:> ilt;;clf in Ih ...... h 
Lt, 0." conlacll 6 and 1 and "1'1'11 ... drl\'e ..... 11-

to lhe suWly motOr throulh contacts 21 and 
22, Contacta9 and 10 or KI05 ",lease the brake 
ShOe from lhe sUPI'Iy motor. ""hlle contacts 8 
and 9 keep Ihe take-up molor braked by open-
Ing Ihe nellatlve sick- of Ihe circuit to LI05. AI 
the ruulL, lape Is lmme:b.ate ly paid out from the 
supply reel ",llhout belntt W<lWld on the laka_up 
reel. (Thi..!l allows the tape break " .. '!lch SI08 
10 open and lhereby dioable the selllling circuli 
described In 4.2.6; ho .. -.!ver, nO 
,ensllll I.e necesury in the edil mode.) Con-
lad, 12 and 13 of lhe edit relay cloM: 10 ener-
Illze the capslan ... LI03. The up$tan 
molor I.e Ihrough KI05-15, 16, "'hlch 
bypau lhe no .. ·_...,..o contacts 9 and 10 of Ihe 
tape breall reby KI01 Contacts 18 and 19 of 
KI05 plllCe an effedh-.! short acrOliJltlle delly 
t:lpl.eilQr C124 to permil rapid .. ilh 
a rt'aultlni quick of operating \'Ollage 
from LI04 at the tlmelhe STOPbutton Is pre .. 
IhI. cau.es Ihe supp\}' brake to be applied. 

6A4.2.6. 

Tho S107 has 1 ... 0 functloos: 
oneloopen COmmOn for the mode-swltchlni -
relay COUI and lhe ott.er to operate the sense 
reUya KIOS IhrOUgh KilO. The sense relaya 
10 be ener,lud are determined by the poaltlon 
of the aenalni s .. lIch $113, "'hleh depends on 
the direction 01 tape Irne\. 

6M. 2. 6. I. Slnt 10 Stop 

In the start mGde, tbe tap<) tral'els for-
ward. I'rellJ!llni Ihe SlOP swUch de...,nergl1u 
the ,Iarl relay KI03 u_d energl ....... lhe 
senae relay KI09. The latter e.'enl la insured 
by the charge On C124 in Ihe brake ck-Iay not _ 
work. which al80 keepS the brake-shoe solenoids 
energized during Ihe switching tra""ler between 
the two relay" The capacllor discharge Is de -
layedbyl112L. The sense relay KI09lhen loch 
Itself In Ihrough 118 0"'" conlacUl 6.7 and 12.13, 
Ihe lensllll ..... llch S113, and normally clo&ed 
contad. or Ihe re .... ind and fast lorward relay. 
K IOI andKI02. Mean ... U I .. , lhe capstan,olenold 
relay Ki lO Is energized CRI09 and also 
loeked In. In this condition, the brake-shoe 
solenoid fHd circuit is n-itcbed from KI03-15, 
16 toKI09 - 12, 13; the normal run .'Ollage Is re -
mO"ed from both torque molors; full line ,'Ollage 
taapplLcdlolhesupply "olor. and holdbatk vo\ -
age Is applied 10 lhe Itk,e-up motor. (See fig -
ure 6A-3 Or 8·8.) The capstan solenoid relay 

contacts 9 MId 10 and the start relay contacts 8 
""d g e""'Jize the lou" .hlel.! .01e" .. 1.! LIOI, 
.... hlLe the slart relay contacts II and 10 and up-

solenoid relay conUcll 5 and 8 de .... ""rgtre 
the npstan solenoid L103. COnlaCIS 21 and 22 
of KilO close to discharge the start torque 

capacitor C122 Immedlilely. AI SOOn 
U the direction 01 tape tTavells r<1versed, the 

&,,'itch mOWs 10 the oppo.lte position 
and thus breaks the setl$inlr-relay holding cir-
culi at KI09-6, 7. T hi..!l applies the brake shoes 
by IIIe brake .hoe t(lienoids and 
bringslhetape transport 10 rul. The tape stop 
obtained lrom lhe use of Ihe STOP ... 1lch i..!I 
smooth, and the rHern tape nuded to 
reverse 1M sensing ,.-lIch I, quite small. 

8A4. 2. 6. 2. Rewind to !':lop 

.... 'hen in the "' .... lnd mode, lhe relay 
KIO I do-e""rgized by th. uU of tM STOP 
s .... llchSI07. lhe re .... lnd .eby Inlerloelr. contacts 
8 and 9 relurn to their normally closed coodll\on 
and aLlo .... the sell5ing circuit 10 pas. a pulse 01 
current lrom C1N Ihroollh the back contacls of 
the STOP button s""1\ch S107. Ihe tape 
mollon at this time Is in the rel'eue dI"'cllon, 
Iheforwardsenslng relay KIOS en'"glzed and 
locka Itself In Ihroui:h 118 0"''' contacts 6, 7 and 
12,13 and the sensing ,.'ltch S113. There:Uter 
the clrcult evenl" are the similar 10 those des-
cribed in .... bparagraph 6A4.2.6.1. Ho.'t've r, 
lhe capslall soleoold relay KilO Is enerlttzed via 
CRI08, lhe rewind ",lay rem",'U lhe full ,ine 
1'01i:lK" from the suWly motor, and lhe forward 
sensing re.ay full line voltage to the 
take-up motor . The brall ... are aWlied and Ihe 
tape Iransporl "'sis .... hen 5113 break. tbe clr-
cuil lo KI08 at the time IIIe tape begins 10 mO,'e 
In the OOlXlsite directIOn. While lhe holdlna-
clrcuil III the tape 11ft .olenold LL02 
i,keptcnertlzed by the .... ·1\Chlnll tran,fer from 
KLOI_12.13 to KIOB-12.13, ,ince the tape 11ft 
mlcroswltch S112 I. closed allbla lime. (See 
8ubparagraph 6A4. 2. 3. 1.) When the lape motion 
81op11, the tape 11ft mlcl'Oll .... itch relurns 10 ilS 
home poIlltlon. 

6A4. 2. 6. 3. Fasl Forward 10 Slop 

In "Is case. the .cllon I. the .ame as 
described for Re .... lnd to Stop In ,ub_p3ragrapll 
6A4. 2. 6. 2. except that the fasl forward 
relay KI02 and re"ene sense relay KI09 are 
subetltuled for KIOI and KI08. lhe I'o!tage 
..... Itchlng a,tions at lhe motors are Inlsrchanged, 
and the tape moUolt.'I are In opposite dlrect!ons. 

o 
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6114.2.6.4. 

S ... ilch.1ng 10 lhe re ... lnd Or f .... 1 for ... ard 
mode afler IhesrOP bolton has been pressed 18 
lXI,slble because lhe re ... lnd Or f .... 1 forward 
Inler lockIng conlacls (8 and ""Ill open and dl.I:I-
conneet Ihe se""lng relay circuli and relurn the 
eQulpmenl 10 a normal ... Indlng mOde. 

6114.2.6. S. Wlndlng 1oI0<1e 10 Start Mode 

To .... ttoe machine from eithe r ... Ind_ 
Ingmodclo Ihe elarl mode, It l. only ... Ce8Ury 
10 pre88 the STO? bIltton and Ihen the STAnT 
button. This may be done In rapId succession 
becaua"lhe machine will fir.t COme 10 a .Iop as' 
prevIously descrIbed 6M, 2, 6. 2 
and 2. 6. 3. J and lhen ... Ill Immediately ""-
erate in the slart mode, When the IITART bul-
ton 15 pre5scd ... hlle the tape ill HIlll tn motion, 
Ihe .tart relay Is e ... rglzed before lhe slop 
cycle has been compleled. In thl8 c .... e, Ihe head 
shield soicoold ren,al"" e .... rgl .... d throUflh lhe 
cap.II"" IIOlenold rela, c<>nladA KIlO-9, 10, the 
I"po 11ft solenoid remal .... a"ergued 
K 110-12, 13 and S112, and the capstan 1I01e""ld 
io kept dB-energl .... d by KIIO_S,B until lhe sena-

Lng rel;r.y. normaU:<ed by lhe lape controlled 
""tlon 01' S1I3. Mean ... hlle, conlacl8 Hand 15 
01 K108 Or KI09 kOOp Ibe start lorque relay dIs-
abled. Whenthe UtIIIl"" relay. are oormaU .... d, 
the setllle ""Id!ng circuit 18 opened and oper:l.-
Uon beilln. In the slart mode as descrillod In 
8ubparagrap/l eA4, 2. 2. Al lilat lime, Ihe cap-
81an solenoId rel;r.y KilO releases Ihe head 
shield .olenold LIOI and lape 11ft solenoId LI02, 
enertlzes the capSlan solenoid LI03 , al>d re-
moves the effective .hort Irom C122 and 
SImultaneously, IhG 8C .... Lng circuit close. thG 
negatlY<! side 01 the CIIrrenl palh 10 the coil of 
the starl toNlOO relay KlOO, and, olnce the .tart 
holding clrcull l.I already closed, foil 11M volt-
age 18 momcntarllyappUedto the lue-up motor. 

MI::CIlANlCAL TROUBLESHOOTING 

II the tape IranspOrt In the Model 280 
wllh Motion Se .... I'" lalio 10.top ... hen lhe STOP 
bIl\lOR l. pre •• ed, the molton scnllOr 
S113 and cneck conUnully Ihrough thl.l .... ltch 
(fIg. EA-4J. Rea<\lust or replace, at necessary. 
For other mechanical lrooble.I>ooUng sugges-
lions, 800 table II In section 4 of this manual. 
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SECTlU.'I. iU 

MODEL 280/SP - 14 

6D 1. ! DESCR!PT!O:-I 

The Model 280/81'-14 Recorder/Repro-
ducer h similar to the basic Mode! 280 co.·cred 

.!I<)ctions I through 50f thl, manual, dlflerlng 
onl)' In reel and the Impro.'ed conlrol 01 
tape! Early Model 280/ SP _ equlp-
menls are dHlgned lor 14- and 10-i/2-lnch Iape! 
reels only, wI later ,'e"ions also aCCOmmo-
date 7-inch r""ls. In the late$t ,·.,rsions, sup_ 
ply reel$ and tneul> reel, 01 unequal sizes c'ln 
be eml>loyed n any mode of operaLlon. 

Tlot< full"", ing p;u-.agr;o.pllS co,'c r 'hc dtf • 
fcrcnces bet ....... n the Model 280/5P·14 and the 
balic MC>de1 :l80, and correspOnd "'llh Ihe Ilmi-
larty numbered paragraphs in sections \ - 5. 
Forcqulpments wilhoutmotlon 5enslng, all other 
paragraphs in sections I - 5 aro complelely ap-
plicable 10 lhe MC>de1 280/51'_\4, wI figure 8-9 
In Ihe Ilele,...nce Dra\lliJIga secllon should be 
used In lieu oIligllre 8-7. Fcr equlpmenls with 
mOtion lensing, additional differences are co\"-
ered In seeU"" 6A, and figure 6 -10 In lhe Ref_ 
erence Drawmgs section ,hould be u!iE'd In lieu 
of figure 8-7. 

683.2 COXTIlOLS AND INDICATORS 

The RE E L tension _ selector ..... tlches 
(5109,51 10) on the tape deck cf tile Model 280/-
SP - 14 arc three -poSition S .... ltChe. that pcrmll 

:1djustmcn'3 [OT 7 • 10- 1/2-, and H-
inch reels. :\/ly comblnatlCIl of reels may be 
used il the q>eraling steps in 6B3. 3 
bclcw are perlormed_ 

60 3.3 OPERATING PIlOCEDUHE 

a. Set Ilt:EL s,.'itehe. to the cor.ect 
pOsluoni for the reels actually on II>c m...,hinoa. 
Eu.mple: 

14 - lnch 5uPl>Iy reel - Set to III. 
(10 - l/2-lnd supply reel - Set 10 

1-ln'h takeup rHl - Set to La. 
b. 0.:. not .... ge thue selllngs .... hile 

lape is III mO:,on. 

c. When operallng In the Fasl FOT", .. rd 
Cr Il""',nd mode and USing dissimilar reels, 
br :okin.g must be acccmpUshed by dynamic neans 
tefore the STOP button I. pressed. If in Fast 
for .... ard. slow - do ... n tile tape by pressing IlE-
'WIND; then, .... hen Ihe motion is almost stepped, 

the STOP button. U In Rewind, slcw-dOW'n 
lhoe ,ape by pressing F. fWD; then, when the 
notion is almCSt slOppC<l, preu the STOP oot-

NOTE 

If the l80/SP_14 •• equlppe<lwlth mo-
tion-5Cnalng pro"iaions, you may dis_ 
regard s lep c abo,·e and go to STOP 
immediately r.cm eUhCT the Fast For_ 
ward or He .... ind mode. 

EB4. TAPE THANSPORT 

The cootrolayslem (flgllre 8-9 or 8-10) 
has allolthe eleme/ltsnecelS:u-ytc,nsure ?rOp_ 
or 'ape ten$lon In all modes of cpera'ion. (See 
also the Simplified dlaa:nml, ligures 6B·I and 
IB-2.1 In the Start mode, the,"OlIage supphed to 
the torq .... motora II ,o,..,rned by the pos,tJon 01 
the individual REEL switches, hemg 50 
\olts AC (7_ and IO-I/2-lnch reela) or 10,"Oits 
AC ( 14_mch reel.), In e,ther of the fast modes, 
the torquemo,or attlnga.ssupply 
reduced ,'oUaee (35 "CIlS AC); mean,,'hilc the 
notOr &oS ,aJ.,eul' "," full ,ull""t:" 
(l15 ,·olt" AC) f rcm the po ... er supply lor the 1 t_ 
inch Or position(HI or 
MED) or 10 ,·clts AC Irom the powcr supply for 
tlC 7-inch IlEEL ,"'Itch position (LO). 

NOTt: 

Early Model 280/51>'1 equlpments ha,.., 
t ... tension seleNor ... ·,tches. 

n.e START pIIshbutton is uoed to 
start the mC,'emen, 0( 1he tape for a Record Cr 
Playback Operation 0( the mach,ne. ThiS S'II-nch 
mC'1lizes the start relay KI03, ",hlCh then locks 
i:self in through its oYo'n contacts 6, 7. (See fig_ 
ure 6- BI.) Mean,,'h!le the otherC\ents 
tlke place: 
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MODEL 280/SP-14 

The brake shoe solenoids LI04 and LI05 
are energ,zed lhrough K!03.IS, 16and 
remove braking friction from the ,ake 
up and supply dri,'es. 

The capstan solenoid LI03 is energ ized 
through KI03-9, 1(' and the cap-
SIan pressure rolier. 

The start lorque reta;' KI06 is momen-
tari Iy energized oct drops out when Cln 
becomes charged. Here the charging 
time conSlant is determlned by C 122 and 
Rl16. This action bricfly applies lull 
line voltage to He takeup motor "ia 
K!06_1S, 19, thus overcoming thc in -
ertia of the takeup reeL 

The head shield wlenoid LIOI is 
energized by the opening of the nor-
matt" closed starl relay contacts 8,9, 
o.nd, U lhg ro.ul" lho .hieW re_ 
leased and mechanically springs up -
ward "'hile the head - shield microswi'ch 
Sill returns 10 itsoriginal pOsition. In 
this condition, S I I I disconnects the 
positive side 0/ the circuil 10 Ll02 and 
shorts out the lirniting resistor Rll5 
on the posith'c side of LIO!. 

:>OTE 

Wlwn the REWL,'<D SI02 is actu-
ated, KIOI is energized and holds in its 
own contaC'G e, 7 ""d thG normo.lly clo<w con_ 
tacts of the STOP switch High torque is then 
applie-d te the supply motor through KIOI..:!I. 22 
and the REEL tension selector switch SI09, For 
the HI (H-inch) and MED (IO-I/2-inch) pOSi -
tions, full line voltage is present. For the 1,0 
(7 _ inch) pOsition, 70 "olts AC is applied, Low 
lorque(35 volts AC) is apptied tothe takeup mO-
tor ,;a 19. The brakes are released 
when the <olenoids LI04and LI05 are 
through KI01-15, 16. 

When the Y. FWD switch SlO3 ;s actu-
ated, KI02 is and holds in through its 
own cootacts 6, 7 and the normally closed Con-
tacts of the STOP switch. High lorque is ap_ 
plied to tt.e lakeup motor through K102 _ 18, 19 
and th ... <"'itch SIIQ. For 
the iii (14. inch) and MED (10 _ 1/2 - inch) posi. 
tions, full line vott:oge is present. For the LO 
(7 -inch) position, 70 mlts AC Is applied. Low 
totque(35vo]ts ACj is applied '0 the takeup mO-
lar via KiOl - 18, 19. The brakes ate released 
when the brake solenoids LI04 and L10S are 
energized through K102. 

A pair 0/ plastic wind guards is 
supplied for use with 14-in<h 
reels when fast rewind ",ould 
otherwise causc an irregular tape 
pack, Install guards either aboTe 
Or below the reels. 
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Figure BU-l. Model 280!SP-14 DC Control Circuits _ Simplilled 
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SECTION ec 

MODEL 275 SERIES HEPRODUCER 

6C L I DESCIlIPTiON 

The Model 275 Series Reproducer is a 
high quality playback machine for use in record· 
ing stooios, broadcast stations, and other appli-
cations requiring exacting performance speciH· 
eaUons. 

The ta;>e transport is similar to that of 
the Model 280 covered In secllons I - 5 of this 
n,anual except that there are nO Record facili -
ties. The Model 275 can Ix obtaine<l with man-
ual or automatic head shields and tape lifters. 

1I"d'J ,,"n<1 ("I'" sl"'"ds 
are identical to the Model 280. 

The electronics assembly of the Model 
275, I;ke that of the Model 280, is mounted on a 
3- 1/2 x 19 - inch pane l. Il contains preamplifiers 
and pOOI-"cr amplHiers, is fully transistorized, 
anddtffers from Ihe electronics assem bly olthc 
Model 280 chiefly in the absence oJ recording 
circuits. 

The following paragraphs co.-er {he dif-
ference Ixtwcen {hc Mode! 275 and the Model 
280, and generally correspond with the simi_ 
larly numberei paragraphs in scctions I - 5 01 
this manual. Except lor these differences, the 
instructions ill sections 1 - 5 apply equally to 
the Model 2n, but the following figures in the 
Reference Drawings section should be used in 
lieu 01 (belOW) , 

FOr Uodel 
2n See 

ngure 8 - 11 
FiguIe 8 - 14 
Figure 8_ 15 
F iguIe 8_17 

In Lieu of: 

Figure 8- 7 
Figure 8- 12 
Figure 
Figure 8-1n 

GCI. 2 TECHNICAL SUMMARY 

For the Model 275 tape transport, the 
technical summary in section I, paragraph L 2 
of this manual is applicable exeeptforthe SpeCI-
fications pertaining to rcel sizes and the omis-
sion 01 a HECOltD control. Heel sizes up to ll -
1/2 inehes (rather Ihan 11 - 1/8 inches) are ac-
commodated in the standard Mode l 275 tape 

transport. (Fourteen_inCh reel accommodati<oms 
can be obtained on special order.) For other 

the follOwing list is substituted 
lor the Model 275: 

TAPE THA.'1SPORT CONTROLS: Po'..-cr OIl and 
off, monitor, individual reel size s"'itch-
es, reWind, last forward, stop, start, 
speed change switch, edit, gaIn. 

l'REAJl.fPLIFIER ADJUSTMENTS (located On 
rear 01 Playback high frcquen-
cy equalization, preamplifier gain. 

PIlEAJl.IPLIFiElt D1STOHTiON: Less than O. 50-, 
total harmonic distortion at +18 db",_ 

MAXIMUM PREAJl.1PLIFIER OUTPUT, +18dbm 

PREAMPLIFIER OUTPUT IMPEDANCE: 
600 ohms. 

POWER AMPLIFiER ADJUSTMENTS: (Located 
with tape transport controls). 

POWER AMPLIFIER DISTORTION: ! '{ total 
harmonic distortion at raled output, 

POWEH AMPLIFIEH OUTPUT, 3 WallS into 8 
or )6 ohms. 

POWER REQUIREMENTS' 117 Volts AC 50/60 
cycle" , 275 

60.3. CABLE INTEHCONNECTiON 

For mOnO units, the interconnect ing 
ccnsists of thc amplifier ]lo",cr scction and the 
rnilgneti c head section In t he two-channel <x.uip-
ment. the cable consists of the requisite power 
and head sections. Before assembling the ,nits. 
,oosult the inter connecting diagram (figure 6C - I) 
for {he proper installation 01 cables_ 

Connect the small plug to the rclay panel 
under the tape transport and the large 16-pin 
CC<lncctortothe l.>ack of the amplilier. In m,lti_ 
channel units the In-pin conneclors are markc<l 
channel " 2, etc. to mate "'ith their rC8p"d\\-e 
ampllfiers, which are similarly ,dentified. 
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MODEL 215 

TAPE TRANSPORT 

POWER 
SlJPPL Y 

PL AY BACK HFAOS 

,-, 
"' I 

- - - - - --

Jl09 

(ll Gl I -, 

"'" . 
"' "' POWER 

.. ' 
I 

( CASlE , 
'" I 1'1001 

AMPLIFIER ., 
SPM " If1 HEAO CABLE 1 PO"EII 1 - - .:1: d,- - .. o.8[£" 

AM PLIFIER 

SPEAKER TERM 

F Igure 6C-1. InlerC(lnnctling Cabling, Model 275 

6. INPUTS 

TIIere are no inputs other than rccord-
on ma,;:net'<" l;l,pe. 

6C3. OPERATING 

The op.eralilll:COOlro ls On the Model 275 
a,C Identical 10 those 01 the Model 280 wHh the 

of the omission 01 thcRECORDswitch 
(5106) and lIecord lamp (00102). These has" 

been r."laced I.ry a rccuud monllor jack and a 
monilorga>n conlrol. All oth('ropeu.ltng Instruc-
lions Ul section 3 of manual are apphcabl .. 
to ,he :\Iodet 275. 

&c4. TAPE TRA!>SPORT 

:illdlh .. dC6-
cr iJlliOC of the he...:! asscnlbly, the (",'cragc in 
section 4 of this m:r.nuat applles to the Modet 
275. TI.e re are no rc£ord fWlctions and the head 



275 

. . " 

• 
'"'"\, , '. ,. ,-

t''!:ure 6C-2. I::leelronic.5 Ass<mbly Panel, Model 275 

"'"",,mbly 15 «\U'ppc<\ Wltb. onlj' une active tw:;w:t, 
... hich is used lor playback. This 1,1:t,yback he;t,d 
is idenl i("al to the basic Mooel 230 playback head 
des<"ribed in 4. Alsu pro"ided with Il,e 
MU<k1275 Ilea::! assembly are two dummy 

OCS.l . lOLECTRONICS .\SSHI[JLY 
figure 8-14.) 

The eleclronlcsassembLy of !he21S Re-
producer IS a sell-contained 3- 1/2" x 19" x 10" 
deep chassiS. [neluded in .his unit are 3 p re-
amplifier, plea mpl!lier gain, high - I rcquency 
e<juali zation ldjuslment , preampllfier output , 

pro,·islons , and a po ... er ,.mpll-
lier. .1 I" c:lmplilier output of 18 
dbm is a\"ail able from the m:llc XLH conneclor 
on So. GC_2. 

The pla)"ba<'k prnmphfter is a t"'o-sec-
tion, fin, - sta!,:e audlu :lIllpllfier. The slplal I rOm 
the plal'back held, alter hlg-h-frcquenc)' equall_ 
ZatiOll, p355eJ thr0"ih the lirst - "",,ctlon 
These employ local leedback for gain stalJllity , 
distortion r cooction, and playback 
The signal thtn tra"cls Irom the "preamp gain" 
control to ICCOlld or line section 01 Ih .. amp_ 
lifier. ThiS portiOO 01 the a mplifie r contains 
Ihcec s tages: (I) a groWld<-<l emitter (2) 
an emitter follolO'e r to pro,",de a (or the 
complemental y push-pull oulpu' tran"jstors, and 
(3) an output t:anslormer and feedback nct,,'ork . 

The .ignalicom theoutputtranslocmer feedSlhe 
LIXE OUT jack, the po .... .". amplHier, and the 
headphone mooi tor . 

&:5.3. pOWElt AMPLIFIER 

The pov.'e r :lIllplUiec is a loUd - Ilate, 
plug_in module capable of s1Jpplyinl\: 
01 pM-er Into an 8- Or 16-ohm speaker 
n)t llro,-Idedj. 

All \"OJt:lge gain from this IS 
from Qlool. From this point OIl, Ihe 

c·Jrreni gaIn Is pro\"ided by Q1OO2 - Ql 005, 
are connectc-d as a standard symmetrical qJasl-
c,)mplcmcntary OUlput stage. Each of these oul-
1'." transistors i, mounted 011 its own heal link, 
tkus prO\'ld tn, the m .. ther ma l I 
With till .... the best poss ible operatll'i-polnt sta-
b_hullon al high ambient lempe':U"TCI ruul\lI. 
II should be obsen'ed that neIther of these heat 
s nks can be grounded. TIle upper tran$iitor 
(Ql002) sink has a DC Ope r ating potenttalof2Q_ 
30 VDC. The tw:at ,lI1k of the 10""er output tran_ 
si stor Q 1004 has a voltage equal to one _haU that 
oJ the other he al sink , Ql002 ±2 VDC. 

To In¥ure mInimum dislorllon 01 low-
l.vel fignal!, the outP1Jt stage i •• as a 
C_a5S ABampl lf iH. colleClorcur-
rent at the <.>Utput 5t2,j!:e is Ilo.mall}· ]00 to 200 
n:a. can be by <lbsen"'l1 a mlt-
",e d«>p of 0.1 10 0.2 ,"Oltac.oss the 1-0/11'1 re-
s.slor R1OOl. 
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MASTFR PARTS LISTS 

figure 
Tal 

anti! . Pa A.""n'bl 
",' n c. c. '" 4 Ch Description So"llv 

n , " " Q' PHI 

HEAD STACK -, , Ec • .., . full 502230000·01 , [ case. , 2 track -0> , EcaS<'. 2 track -", , EraS<'. <luu'er'ra ,," -", , Era,.,. 3 eh'"nel -00 , rraS<'. 4 ohaonel -", -, , lWool·d . full'r." \; 502240000·01 , !teeord. , L'rac\; -", , lWooed. 2'ra<k -", , IWcQrd. qual'tec trook - ", , Record. 3 channel -05 , Record. 4 channel - ", 
-w , Vbywck, fulllrac.{ ,02250000 - 01 , Pbyback. , 2 lrac.' -", , Pb.l·back 2 -", , Pb.l·back qUHter nOK -", , Vlayw.ck 3 ohannel -05 , Pl:il·bac x . 4 channe l -", , , powec. inlercon -

1 2 fl . , , Cable. !>odd power. two 
-", , Cable. head po"'H. th 
-", , Cable. head poWN . '00' 

ohannol -", , , , , Connecto r. he.d, i,m. le 
(Jl08 -HIO) 035020902 , , , , ConneClor. ""ad na le 
(Pl08· PI10) 03,010901 

, 

, '" '" t For 1 .. 0 recorders. r>rrO<l>eers. The A q uanhhos a rc recOmme ltled (or ord ppo 
Quan\illes are recom-nendcd for heavy support (e. g. i n,to 1btion.l, " 

R.·n""""",d"d , r,'< " , -"- o 

, o , 



MASTER PARTS LISTS 

Figure ., Recomm,nded ,,' '"' OescripliO!1 &,uHy , res , 
J ... Pan -':0. , , 

H CAPSTAN MOTOR AND CAPSTA'J IDLER , Fto]"', .;;sy. pre.sure, , 4 in. with cap, .shoJi, and 
b<oar;ngs 501050200 , 

RoUer. pressure 1 4 in .• matc.'cd t>Oacing< (service 
replacement) 501050200·01 , , 

Roller as<y. pressur". , 2 in. wIth cap, shaft and 
ma1Ched """;OlgS 502050200 

Roller pre.sure. , 2 i n. wit h matc ho1 b('a r ings 
(se rvice 50205OWO· 01 , , 

Pressure roller arm a.sembly 502050400 
Bea""g. roller 0?0036225 , , 
Shaft, pressure 'oller. , 4 m. 501050203 
Sh.ft, pro"sun roltH. , 2 in . 502050203 
Hwsing. bearing. pres""re rolter 502050100 
Sol"Mid as;embly 026131,18 • Spring, ee'urn 502050309 

CAPSTA'J MOTOR , . 7·('1. -ips. 60 Hz, AshLlnd 502050600·01 
3-34·7· 1 ,. IP·· 50 HZ. Ashland ." . , ! '1". 1\(1 H" A.hl:ond , 
7_1.2 ". IpS. 60 Bodine 
7-1. 2 ". ,p •. 50 H7 .. Ashl..l.nd • , ". ip,. 50 HZ, Bodine 
3· 3" 4 , 2 . 15ips, 60 H,. &" 
ftywheel . cast iron 5020,0003 
fly"..-h..,1. m.ch;ned 502050005 
f tY"'h"" I. a lu minium 5010,0002 , TOItQU E MOTON 502060000·02 , Knob. hold d()"'n 046040003 

• Hub. reel centedng 
• Reel pl..l.tform a •• emb ly 502060600 
• totq"' motOr br>ke 502060301 
• Motor. torque 502060100 • , Brake dISC a • ..,mbly 502060500 • , Brake plale usembly with 502060400 , , Brake pbte solonoid assembly 502060200 • Solenoi d. brake 026131483 • • , l'ut, brake sprtng adjust i ng 502060304 , Spring . brake 502060303 , .. , (luI"'>, , , Conneotor. motor "olenoid 035()9)213 , Connoetor 035090il2 .. , Plu!ll:er. brake plate 502060405 • , Plunger, felt 502060203 , 

260,' SP - J4 
To rque motor a, .. mbly (complete) 502060000·03 
Torque motor as..,mbly Ie •• lorake assembly 502060100 -01 
Platform r .,.,l, with cork 501060606 
Scul1y red knob u.embly Ie •• platfo,m .nd 7'" 501060700 
Spring for 1 "a" bal1 501060804 
7"' center assembly 501061000 
Spring 501061002 , 
Guard, "'ind. plastic (10 -1 /2 and 14" 'eels) 502060800 , 

for t'"O r"cor<icrs, r epr()()" cers. The A quan! t\!es He ,"commended for ordinary ""p"",,rt. The B qU'nh 
liu fnr he.wy """""rt ;n.'. t,.hnn.l. 

I 



PARTS USTS 

Fi,,\,," 0., Rl:-commonckd ,,' eo, Oeserip,;"" S<ully , reo Qt , 
,>, P-art :-10. A " ". , REE!, STAB!UZ!:R ASSE MI)I.Y 502030000-01 ." , Arm, ceol stabilizer tension 502030301 

. ," , Gui<1e. taP<' 1 " 501030302 , 

. ," Guide. tape L'2" 502030302 , 

. ," Gu ido assembly. 502030400 
·n , Pulley. rMl stabilizer 50203(1201 
. ," , Spring teo'i"" 502030102 
. ," , Cotl>.r, spring adjusting 502030103 
· W t Shaft, stabilizer 502030202 ." (l{>>ring. rMI stabi lize r. <c, 08oo7503t , , ." flooring. 1","'er , , 

Collar, !),>aring ." , Retainer . IO"'er beHing. curved 060131031 , , ." " ' iletaine r . lower flat 060133031 , , 
_2" , Fly"'hee L cast icoo .. , TAPE UFT ASSEMBLY 502010400 ." Tal'" hft toggle assembly 502010400 
- (26) Spring. 502010504 , 
·n M,nua\ 1>fI<l It!, ,oraP<' litter assembly 502010300-01 , .," nod. gui<k, Pycu , , ." Knob. dress .. , TAPE LIFTER ., Knob. tal'" lifter ., Roo ATL, gl>.ss 5020[0404_01 
· n BumP<'r. fdt. ""' ." Plunger. <ok>ooid 

ATL s olenoid assy plunger and linkage 502010<100-01 ." Solenoid (Ll02) with connector 502010430_01 , o 
_16.17 A[rpo!, Hltet, ,,·ith pi s ton 071031250 , 

5"'itch, (microswitch) (5112) 030202022 
Br,eket. microsw;t,h 502010406-02 ,., FRO:-lT HEAD SH IE LD ASSEMBLY 

. , Hinge 0180116()1 
- (I) Kut. 5020106()5 ., hont head shield asS}' 502010600 ., Microswitch as,embly 502010700 
-(9) S,,·;tch (miccoswitch) 030202022 , 

Front shteld oolenoid >ssy w,n-, plunger . nd 502010400·02 
·H Solenoid ... "h c",""octor :;02010430-02 , ." Airpo! with piston 077031150 , , 

Spnng ,., TAPE BREA K ARM ASSEMBLY 
. , Arm. tape b r eak ., M,eroswitch . tape 030202011 , ., Guide. 'ape 1 '" 50103(1302 , 

tape 1 '2- ' 5020303(1 , 
tal-'< adJust,ble 502030400 ., Bo-anng. sleeve 081003725 ., Spring 502030102 . , Collar . spring adjustment 502030103 

o , For two recor<1ersi r eprorucers. A q"'ntilie. a re recommen<1ed for ordinary support. The B 



MAST!:R PARTS ].ISTS 
I 

ngun Recomm<.'fldcd 
"0' Ocs<:riphon &uHy , res QI I 
eo' ,,, , " 

POIiT AS$UHlLY 502010000 
Roosing. bottom t>eHing 504010301 
!3eHing 080013118 , 
Rousing. top t>ear;ng 504010001 
Rol ler 502010201 
S""itch actuating co l L>.r 50l010302 
!Jumper. ,,' 504070306 
Limit .erewassembly 504010305 
Mtcrosw,,<h , , 

o 
I For two r ecordero reproducer •. The A quantitlu reoommended for o r dinHY support. Th" 

aro recommended 'Or heavy GUPf'O"' (0. g . • ,,",C'<>=" lnota 11.>1(0'>"). 



MASTER PARTS LISTS 

rip re 

flIfi: '"' o...,,..pI"" Sallly S ru I 
So. • , 

8-1 Ih", 1·1\ CO/'>'TROL PAtoEL RElAY CHAS!!! • 'Re'liy panel. .,a 275 02120000·01 , Relay panel, sId 211O • Relay panel. sId 211O SP-14 -, • Relay ""net 21lO·"SP - ll "'ith 
moUon ""n.lnK 502120000-07 , HeL4y pan.l. 211O with ..,nsing -, 

SI0L.I:lI03 , , , (See TORQUE MOTOR ASSE MllLV) 502060000_02 , , -, 
SI02 • , • , , ASSEMSL'( 
CIO I • , , , , Capacitor. 5 mId 15056126 
CI02,C I03 , , , Cal»-citOr. 4 mId. 33(1" 15046126 , , C.pacilor. 12.5 mId, 15121126 
Cl ()4·C 101. CI09. .. .. .. 

CII0'CI18, CIlS-
.. .. Capacitor 0. 1 mfd 10015117 • 

CUB , • , • , C·Pltc"or. 0.33 mId IUUI04 , , , , , C.pac.lor. 2 mId 14026105 , 
C122.C123 , • • , , C.pocllor, 
C12. • , capacitor. l. 000 mfd 12108076 
CIUOI-CRI09 • • • • • Diode. t'4, 1N24S3 fl20HU , 
05101,05102.05103 , , , , , Lamp f;M.Ill>. Ind.o>!or. '335 45010U5 , 
J 101 , • , • , Conn...,lor, po .... r 1"l"'1 
JI02 , • • • • COM""lor, ,,"'clronic> 035021501 
JIOl , • , Connector, 9 pin 035020902 • • Connector, ,cmote, 2, pi n Ol5022WI 
J1Q4 • Monitor. <:onn«tor 035110101 
I.::tOI- Ki!O 0 0 0 • • RcL4y. 6pdt 02313(1306 , , 
L103 (S<>e PRESSURE ROLLER 

ASSEMDLY) 5020s.o2oo 
L104. 105 (SM TORQUE MOTOR ASSEMIlLV) 502060000 
P IOl , • , PLu, ("'mmy r"p,,""""'''''. for 

remote «I<I'ml). 9 pin S02120.M\1 
• • Plug (dummy rep,,"oerr:ent for 

remote 00<,,",1). 25 rin 502120502 

"" P .... ,. dumm, In.erter lnl"" SOl120600 

RIOI-RI04. RIO/I- 0 , , .. U Resistor. 1000hms 1101024 
RIOO,RII1'RI19 

"" • • • • • Ruillor 2 ohm ....... M ... 
RIIO • • , • • 5 ohm •. 5",' ,,-
RIlI,RIIl , , , , , 1U!$II!or. ""mO OO"IlOOZ. 
R1l3.R126 , , , , , Rnillor, 220 ""m. 121102. 
RII . , • , • • R",lstor, 10K 1103024 
RI1 5 • , • • RellAlor, 40 ohm •. 5", 
RUe , • , • , Ru'IIO,. 2.200ollm. IU20H 
R120. RI22 , , Ruillor, a.2 ""m. 
RI21 • , Re,I$lor. 270 ""mi. 
Rln, R124 , , Reilaor. 2010033 
RllS , • , • , R ... IIlOr. 390 oIIms. , .. 1391034 

"" • 502034 
5 101 • , • • • power 3(1104041 • 
5 102.S I03.SI04. • • • , , l"'''''''''I1'''' (wulhlmi ... '.d) S0203021 • Sl05 

For "'0 reGordor.ft. [cOlee ••. The A . , .... nlllln rccomme.ded for o,dlnal'}' euppor!. 
quanllUe. 1m ""wor' (e. ,., Ove ,""a. 

Th," 



""'STEfl PARTS LISTS 

Il<><"<>mm.ndr<! 
Qu.ollly 1\" A • ...,mbty '"' o, .crilllioll 

R,'I · . . . . 
5101 , , , , , S"'il<h. ["</lb,II",, (l1I"O'II"'lod) 030203023 , 

SI08 , , , , , S"ll<h. 030202011 , 
SIOO,SIIO , , , s.. Llrh IOMirn 030104021 
"00 , , 1280 SP·U only) 030104<n2 , 
SilO , , s.. lens;oo 4280 SP·14 ""lyl 030104073 
SlI4 , , >P<""d oquali",l1"" 42 speI) 030H).j061 , , , , S"oileh. "P<'t"I oqu:>.hall"" 42 spd) 030IIH063 , , 

s.. ileh .• p<'<'d oq02.I .... "<>n 4S .pd) 030104012 
Slll.Sil2 , , , , s.."eh 030202022 , 
Sil3 , , s..'tlch 4mlc"'''''tlCh) 4mull"" .. """.) 51}4070307 , 

• , , , , , ....... Wlt"". ,,. 04ro300J9 , , , , , f'uohwtloo. b:ue 046030074 , , , , , 1"'""1.0.1"011. "tlile 046030040 , , , , , Pu""wtt"". 04603OO'l5 , , , , , l'uollwttOIl. y.lIow , , , , , C" .. mcul 502010001 

, , , , , Panel. dru". I."", Ito.l,...,,.l 
!ellenlll 502010800·01 , , , , , PO_I, d .... f..,.,. verllUI 
"'''enlll ·m • • • • • Knob ... l<-clO, 0460I()(lI}4 

. t I'M 'wo re.urder. reprolllcers , n.e '" qU3nhllu arc recomml'<l<leo(l for ordInary ,,",!'POrt. n.. u 
qua Jor lluyy lupoorl Ie. l .. over.u. In.l. U,ll"".l , 



C201-CZ03 
CR201-CR204 
1"201.1"203 
F202 ,,,, 
T201 
T202 

cw. 
C319, Cl20 
C321 
C32l 
CRlO I 
J301 
J303 
R318 
R319 
R326 
R333 
R334 'W, 
TB301 

8_ 18 I (ilt) 
08401,08402,08403 
1'403 
R401, R402 
M03 

8407 
S406 

PARTS LISTS 

POW£I< 8UPPLt 
Capa<itor 1,000 mid 
Diode. 1:<1342A 
1\0..,. line. electronic •. 3 amp 
luse, relay. 5 amp 
He.iSlor loom, 10 
Tran.furmer (AC supply) 
Transfurmor (DC suWly) 
At pO"or 

PLA YllACI( A \lPLl Plf:R ASSEMllLytt 
Cud. pre>mp iifier. i.ioaef?iilir---
Card, power 
Capacitor. 0.068 
C"p"citor. 1,000 mfd. 50 v 
Capacitor. mfd. 50 v 
C.pa<itor. 10 mfd, 12,· 
Diode. Zener. 1:-;1594 
C()flneclOr, power inVJI 
Connector. line WIVJt 
He.iSlor. 47K. 1 -2 ", 
PotenllOmeter, j meg ohm 
Hesi>1or. ohms, 1 2 w 
I'oten"ome'er. 10K 
Hcsi"or. 80 ooms, centertapped, " ... 
Transformer. ootpu' 
Termindl .trip 
C.ble. ,"terconnect - mono 
C.ble. i"tercOflIlect - 2 track 
Cable. Interconnect - 3 track 

- 4 lrack 

RHIOTE DELUXE Ht 
Lamp. mdlcator. li3s5 
Connector, 25 -pin 

220 ohms 
ResiS1Qr, 100 oom. 
S'Ioitch (fast for-v,ard. r ev'lnd, .nd ATL) 
s-.' itch jSTOP START) 

(record) 
Cover. CO""e<tOr 
Lens, "Me 
1.<>"', 
Lens, Mue 
Le.,", 
Len;, red 

Part :-;0. 

012019076 
028207342 
048010103 
04801010, 
002010084 
020100001 
020100002 
502100500 

503110001 
501110)00 

018684104 
012019016 
012508076 
012017036 

035021001 
035080332 
001410172 
,",>lUIUH 
001561024 
0051030-14 
003400064 
020304001 
03,060201 
503140000·01 

, 00 
,00 
,0< 

5042 10100_01 
0;5010335 
0350lHOI 
001221024 
001101024 
030203021 
030203()-tl 
030203023 
033031212 
04tlO30040 

04tlO30074 
04tlO3007J 
04tlO3OO39 

\l(>c(\mm",,<I<d 
S , , 
, , , 

, , , 

Foe t .. o reco<<I<"., reprOOJc.u . The A quanhl!es ace for ord,,'ary support. The B 
quantities are for heavy >-upport (e. g .. 0..-0 "eas io.<tallalions). 

tt "I I<lcct,'UBj,," "'''''''''\.>''' ",d BU. "03110001 , (M"'-'" I 27;;) 
1tt U .. with motion .rn"" c""lcol units (_07. _08) "" ly . . " 

o 

v 



PARTS LISTS 

.," Scully S QlLi:_ o ,-, "0. , " -
P'\,l;CT[lO"l!CS ,\SS EMIIL Y , " Chassis. eleetronio. ('lOn-sync): 

"IAIlS-3 4 · 7 · 1 , 502110000·01 
SAB 1 · 1 2 • 15 
SAB15·30 
CClR 3·3 4 • 7·1 , 
CCJR1·! 2 • 15 
CCIN 15 - 30 
"AB 3- 3 4 • 7·1 2 • 15 
ccm 3- 3. 4 -1· 1 2 • 15 

Chassi s, elecln)ftios sy"c)' 
"AB 3- 3. 4 • 7·1 , 502110000-11 

7 -1 2 • 15 
15 - 30 

CCIIl 3 · 3 4 • 7- 1 , 
CCIR 7- 1 '2 - 15 
ccm15 - 30 

3- 3 4 _ 1_1 2 • 15 
CClRS-3.4·7· 1 2 • 15 , Card . reoord 502110800 , , Card. bias 502110700 , , Cud, p!..ybdck 602111000 • cro. C"p>.citOL 0.002 mId 0100nl75 

cro, Capacitor. 0.0068 mid O1868310( 
C603. C642 Cap>.citor, 0.01 mfd 018014153 
cro, Cap>.Citor, 2 mfd 014026105 
COO. Capacitor, 0.01 mId 011014104 
C606. C6S3. C54l Cap;:tcitor 0 .068 mfd 018684 10( 
C608. C&09. C61l Capacitor. (pa r t of T6(5) 502111SOO 

C613 
C610 Capaoitor, 0 _21 mId 018175104 
C612 CapacilOr. O_OH mId 018474104 
C6B Capacitor. 0.001 mId 010013175 
C617 C. pacl1or. t rimmer 800 -2300 mmld 017803106 
C6\8 C.pan(or. 0_02 mfd 010025001 
C619. C620 C.paol(or, 1,000 mId. ,,. 012019078 

Capact(or. 250 mId, 25 v 012258O'l6 
C6n C. pact!or. 0 .0015 mId 011153104 
CR603 Dio<le. Zeoer. VRI8A 028402018 , 
CR604 "_. 1<'4, n'2483 028204483 • 
OO6(l1. 00 602 Lamp. indicator. _1828 04S-011828 , , 

&cord light a.sy . . JM' (,,,,,no"' or in,." 035080331 
,00; Connector, outpu' 035080332 
,ro, Conneotor. monitor 035170101 
,00' Cunoe<lor. p<",·er.·"signa l 035023201 
J606. J60B Conne<!Or. fee. e, 035152201 

'00' Conneo(or, bias 035151501 
K6(lI. K6(l2. K6(ll Relay. reoord equali.ahon 023130304 , , Socket. relay OS5021401 

'00' Coi l. 820 uhy 021020143 
,00; Coil. no uhy 021020137 

'00' Coil, 500 uhy 0210201H 
MW I Meter, '" 044000001 
QW, Tr.n,is(or. 2S2869 027286901 • "00' Potentiometer. oK 2.5K (Re-cord lovel) 007252502 , 
R6(lS, ,00' (s"e Too5) ,ro, Resistor. 6_8K, • , . 001682024 
R606, R607. R629 Potent iOnleler. <0, 006203025 
Roo8, R627 Po!enliome!er. " 006502025 
R610 R611 Polent iomel or. " 006102025 

tt N(Ml·Sync amptifier. may be mooilied to s tan(\ard sync l>t mean. 01 Sync Kit. Cat. 502110502. 

7 - 9 



PARTS LISTS 

Figu,.., I«'<om.ncn&' " , ,,, Dc se r i pt i "" Seu lly S "re. Qt , 
P.et • " R612 Resistor. 3.M 00136202 3 

RG l l. N6H. R654 He.istor. " • , , 001102023 
R615 Resisto r. variable (Melipot). " 0062020 34 
R617 . 5K (Pla;-back !c"et) 009502 0 34 
R61S Resistor. 47K .5% 001470172 
R619 Pot entiomete r. Im"ll:ohm 006105025 • '0' Potentiometer. " 006102024 
R62I,R62a Potentiometer. 200 ohms 00620102 5 
a622. R6l3 , H63S Resistor. 150 M ms, ., 001151034 
a623 Re.istoe. 20 ohm • . " 002200014 
R624 Hcsistoe. 5 ohm •• .. 00205-0074 
R625 Re,istor. 180 Mm • . 1 ,,'2 v.' 001l S1024 
R626 R<!sistor . HO Mm'. 5' , , 1/ 2 w 001471023 
RS31 39 oIlms 00139002 4 
R636 Resistor, 270 ohms. I, 2 v.'. " 001271024 
RSJ? Resistor . 10 ohm • . • ,. 001 100024 'M' . RtH2 H .. i",or, 3.3K 001332 024 
R652 Resistor. 220ollm8, S%, 1/ 2 v.' 001221023 
R653 Resistor. no oIlms. 5%.1 / 2 .... zinc 001221172 
R6S6 Resistor. 100 ohms . 1,..'2 w 001101023 
nG5? Roo,btor. '1.7 1'( (lactocy r; / A 00. • Switch mode se lect 502111700 • , Wafer. swItch. PO" 03430205 2 • • Switch. rotary 5-1'05 ... a lec (shoeting) 034302051 • • Shie ld 502110102 • Delent . swit ch 035050001 00' • Switch U8embll:,j select 502111600 • , Waler .... ·,tcll. pos 0343020 42 • • Detent. swit ch 035040001 00' Sv.·Uch. li nearity 030203022 00. Sv.itch. terminatioo 030104022 00. T ransformer. miorophone 020301001 

00' Transformer. line 020301002 
00' Transformer. ""tput 020304001 W. Transformer, sync 02030SOOJ 00' Transformer , bi as trap 502 1!l500 

• Panel , front 502110101 
• Strip , 50211 0103 
• KJlob (hne termination) 04 6010001 , Knob (mode, meter seleet) 046010002 , Knob (level conlrot) 0(501(1003 

- 12.8 -13 • !lIAS CARO 502110700 

'"' Capacitor, 680 pI 013682t53 

'"' Capacitor. 75 mId 
703, C705 Capacitor. O.O! mid 

'" Capacitor> 0. 1 mfd 0100150 07 

"" Capacitor, 0 .47 mId 019476067 
707. C710 Capacitor, 0.033 mId 018334104 

'"' Capaoitor. 0.0015 m Id 011153104 ' 00 Capaoitor. 0.015 mId 018154104 

'" CapaOitor. 0.047 mId 0184741 04 m Ca pa cilor. 0.33 mId 019335067 m C>pac ll or . 2700 pl. .5'1- . m; ea 013273153 

'" Capacitor. 22 pl. >5%, mIca 013221153 m Capac itor. 68 pl. '5%. mIca 013681153 
)CR70t. CR702 . Cm03 Diode. 11>'270 028102270 • L701 Indu ctoe . 10 ruhy 021020156 
L702 Induotoe. 10 mhy 021040142 

'"' Transistor, 21>"2102 0272102 01 • ,,, cdi 1 For \ ,.0 recorders! rep. odJcers. The A quant,he. are recommended 0 na ry suppor t The B 
.tre recomm,nded lor suppott (e .g . . over..,a . mstalLa"OIt s). 

7 - 10 



MASTER PARTS LISTS I 
Figure "" Recomm.nd('d 

,00 ,,, Description Scully , res Qt , ", Put ."0. " ,., Transistor. 027227005 
m" Resistor. ", 1.'2 ... 001102023 
R702 Resistor. 100 ohms OOllOl023 
R703 Resistor. 1.2K. " , " 001122023 
R704 Resistor. 2.7K, 5%; , , . 001272023 
m05 Resi stor. 10 ohm,. , w OOllOOOS4 moe Resl",o •• S.2K , , " OOIS22024 
R701 Resistor. , , w OO1l53Q24 
RiDS Resistor. 33 ohms 001330024 
",00 Trimpot, " Bfl 

Transformer 502110701 
0' Transformer 502110702 m, Transfo rmer 021020315 

Transipad 025010033 

8_12,8_13 , RECOIW CARl) 502110800 
C$(II. C803 Capacitor, 2:1 mId. ", 012257036 
C802, C804. C852 CapaCitor. 200 mId. ,. 012207006 
COO, Capacitor. 0 ,01 mId 
COO, CapaCitor. 50 mId. ", 012507036 
C807. C$SI. 100 mId. ", 012018036 

C855 Capacitor. 10 mId. 12 v 012017036 
Capacitor. I mId. , , 010016007 

CR801 Tronsi,tor. 2).1508 
CR851 Diode, 1 ).1457 028202457 , 

01, Q853. Q854 Tr,n,isto r, 2).1,08 0210,OS04 , , Transistor, 2).1527 021052704 , 
1,801 Choke, 10.OOOpHY 021040142 
RSOl, R851. R856 Resistor. 4 ,7K, , " OO!472024 "", Hesis!or. 3SK, 1 ,'2 w 001333024 ,,,,, I.SK, , ,. 001182024 ,00' Hesis!or, 33() ohms, , " 001331024 

""" R854 Hesl",or, 47 oom5. '", , , w 001410023 
'00' Resistor. 1.5K, 1 '2 001152024 
'00' Resistor , t ,7K, 5%, , , . 001472023 
'00' Resistor. 82ctlms. 1/2 w 001820024 

"'" Resistor. 56 ohms, >%, , , w 001560023 

"" He5l sror. 56 ohms. , " 001560024 
MIl. R813. R853 ", 1 /2 .. ' 001102024 
M12. R814, R855. H .. lstor. 22K. I '2 w 001223024 
,"M 

R857 Resistor. 270 ohms, '", li2 w 001271023 
RS58 He.istor. ", 5%, 1 '2 w 001102023 
M59. R852 Resistor, 10K, , , . OOli03024 
RS61 R"istor, 47K, , >- 001473024 

_12 .8_13 , PLA'fIlACK CAIW, MODEL 368 502111000 

"' Capacitor. 10 mfd, 12 v 018017226 

"' 10 mId, ", 012017036 

"' Capacitor, 0.01 mid 010014115 

"' Capacitor, 470 pfd 

"' Capacitor. 25 mfd, ", 012257036 
C906. C9Il CapacHor. 150 mfd, " 012156006 

"' Capacitor. 100 mfd, ", 012018036 
00 Capacitor. 0 . (1(11 mid, '00 , 010013175 

" Capacitor. 200 mfd, " 012207006 

" Capacitor. 0 .0033 mid 010332175 o 13.C914 Capacitor, 50 mfd, ", 012507036 
15.C916 Capacitor, 300 mId, " 012308006 

" -, , "an!.t , , t For ' .. 0 rocor:le,", pes Q eo ""<;o-n mended for "rdinar ,. n The Il 
... fo e ""Pf'Ori (. g , in.bllation.) 
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17,C91B 
01-0904 

"' .. 
R901.R905 

"'"' 
",o. 

R911.R912 

"''' "' .. "''' "''' "''' "''' "''' "''' "'" R9n, R921, R9n 
R929,R930 

"''' 
8 -14,8-15 

""' ""' C903. C909 , .. 
C908 

C906. C911 
CO", 
CO," 
CO" 
C913.C914 

C917.C918 
Ql.Q902.Q(lO). 

QOO' 

"' .. 
R9QI. R905 

''"' ''"' "'"' .... 
''"' "' .. "'M "" R911.R912 

"" .. " "" "" 

" ,,, 
Ass 

MASTER PARTS LISTS 

Orscription 

, 0.01 mId 
Tr.,,,isror. 2lH250 
Transistor. 21'697 
Tr,,,,,i,(Or. 

Re , i.tor. 

Resistor. 
Rc,istor, 
Resistor, 
Resistor, 
Resistor, 
Re<istor. 
Resistor. 
Resisto,. 
Rcsi sto,. 
Resisto'. 
Resistor, 
Re.istar. 
He.istor. 
Re,i"t", . 
Rcsistor. 
Resistor. 
Hesistor. 
nesistor, 

Capacitor. 
Ca!"citor, 
Cal"citor, 
C" I"dtor. 
Capacito,. 
Capacitor, 
Capacito" 
Capacito" 
Capacito'. 
Capacito,. 

, megohm , , . 
27o/1m;. 5'; 
220o/1ms. " 82 o/1m8. 1 '2 w 
220K. , , . 
lOOK, ZlOO 
2.7K. " 1200 ohm •• , 
5.6K 
'00' '" '" 270o/1ms 

" 4.7K, " 2.2K 
47 ohms 

2.2K. 
8.2K, " 47 ohms 
220o/1m., Zinc 

. ,. 
100 mId. 12 v 
200 mId. 3 v 
0.0033 mfd 

. 

mid. 12 v 
300 mId. 12,' 
0 .01 mId 

Tran . i.tor. 21'697 
Traosi.lor. 

"nc 

Re,i , (or. 1 mego/1m, 1 2 w 
Re.lstor. 330 ohms, 5'b, I 2 w 
Resistor. 220 ohm., s'l: 
Resistor. 470 ohms, I 2 w 
Resistor. 220K, 1 2 w 
Re.lstor. lOOK 
Resistor. 2.7K. 5%, 1 2 w 
Resistor. 820 oh"'s, 5'!: . 
Resistor. 5.6K 
Resistor. lOOK 
Resistor. 15K. 1 2 w 
Resistor. 47K 
Resistor. 270 ohms 
Resistor. l K 

S<:ully 
rart :>0. 

0110H104 
02H2So002 
02706n04 
027052704 
001105172 
001270023 
001221023 
001820024 
001224024 
001104172 
001272023 
001122023 
001562024 
001104024 
001153024 
001473024 
0012?i024 
001102024 
001472023 
001222024 
OOlH0023 
ooll:;20H 
001222023 
001822023 
001470024 
001221172 

016Cll7226 
01001U75 
010013175 
012257036 
012017036 
012158006 
01201803S 
012207006 
0103321n 
012507036 
012308006 
01101410-1 
onn;;oo2 

0270W704 
027052704 
001105024 
001 nl0n 
001221023 
001411024 
001224024 
00110-1024 
001272023 
001821023 

001473024 
001271024 
001l02Q24 

For two recorders, reproducer •. The A q""ntitios HO rooommcn<l<d for ordi",,",;' support. The B 
qoanhUe , Me recommended for heavy support (c. g . , over..,.s inst.l!.:ttions). 
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MASTER PARTS LISTS 

Figure Q<, 

'"" Dc<crlplloo. Scully S >are. t 

'" Ass Put )\0 , , 
"'" Hesistor UK. n W'" Hesistor, 2.2K 001222024 W," Resi.tor. 47K, " 001470023 "'W Resi.tor. 1.5K 001152024 

"" Res i.tor. 2,ZJ<:. 5': 001222023 
"''' Resistor. S. 2 K, 5% 001822023 
"''' 1 " H924, "''' 56 ohms, " 0015WOn "',. 150olm,s 001151024 
R927. R928 Heslstor, 8.2K. 51,. , , . 001822023 
R929. R930 Ros isl0r. 41 ohms 001470024 "" , Resi slOr. 220 ohms. 5"", 001221023 

8-14 ,8-15 , POWER AMPLlflf.RJUsed In Modcl275 "!2.!l) 
Cl00l Capacitor. to mfd. 1 v 012017036 
Cl002 Capacitor, 150 mId, '"' 012158076 
CHIOOl Diooe. 1 :-;457 028202457 , 
CRl002 Diooe, 028102270 , 
CRl003 Diode, " 1:-;2483 021l:l0H83 , 
Rlool. 11.1004 He.i.lor, 1 ""m. 1.5 ... 002010033 
Rl002 Resislor, n. 001221023 
R1003. Rl005 Resi slor. 2.7K, ". 1"2 w 
H1OO6 Rosi stor, ohms. , ,. 001l5!OZ4 

Resistor. 100 ohms, , ,. 001!O1024 
Resistor, 1.5K, , ,. 001!52024 
Resistor, 10K, , ,. 00l!O3024 

RIOlO Resist or, 680 oIlms, , h 001681024 
RIOIl Re.istor, 270 oIlms, , ,. 001271024 
RIOl2 Resistor, 33K. , ,. 001333024 
Q1OO1.Ql005 TranSISlor, h527 021052704 , 
Ql002,Ql004 Tr""'i 510c, 2W147 027214701 , 
Ql003 Transislor. 027227005 , 

ACCESSORY PAIns 
Remote 20-ft cable) 
Hem""e oontrol unit, (leloxelt 
Ext.o(ler. playback oard 50211!400 , 
Exton(ler . reoord card 502111300 , 
Exlend<" . oscillator oard 502111200 , 
Mao".l, instruction (280, 27» 000502000 
Oil. bottle 082000001 , , 
Alignment tool 061008276 , 
Wrencb sct. .llen 061000605 , 
C • .". portable. (2 !rack) 
C • .". port.ble. tr.nsporl/'clectronics (4 (rack) -. CaS<'. portable, leansport ooly 
ca.", port.ble. eleotronics ""Iy 502500200 
Case, head assy. li4· !i2' 

o '"'0 rec o , '" " " m" , t foe I r<:c s/...,pr<>Wcers. c A q a 1illes ace recom e (Ie for ordmary .<uppo 
qu.ntili •• ",0 cecommen(led for heavy support (e. g . • (We r .. as installati«, s ). 

It Used "ith motbn&nse Control un,ts (- 07. _08) only . 
" 
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REFEREl{CE D!UV .. JNCS 

" .f>. , 

" 

LEGEND 

L Hold down knob " Heel stabili?H pulley , RQQl h" h I f . Tengion sprill\!" ,. Reel platfornl assy >0. Spring adjustment collar 

•• Torque motor brake plate 2". Stabilizer shalt ,. Torque motor r Reel stabili.er top bearing 

•• Brake disc ass)' 2,. Ree l stabilizer lower , Brake plate ass}' hearing 

" Brake plate sOlenoid assy " LO"'cr bearing retainer, , Brake sprmg adjustment nut (" cun-ed 

" Brake spring Lower bearing retainer, 
U. Teflon brake gUIde flat 

". Motor solenoid connector " Flywheel, cast iron 

" Brake plate plunger " Tape lilt toggle assy 

". Fdt plunger Manual lape lifter guide assy 

". Reel stabIlizer tension arm '". Pyrex t(Uide rod 

" Tape gUide, 1/4 inch " Dress knob 

Figure 8-1. Side View 01 Tape Transport 



LEGEND 

I. Machine .ere .. 
2. MaChine lere .. , azl .... lIlh ad} 
3. Erase head Ilack any 
4. Machine Icre .. , zenith ad) 
5. Erase Or record head mounllna 

sub-plate 
6. Record head Black auy 
7. Suape filler auy 
&. Co-neUc hOUsing 

10. Play tuck head $Iack assy 
11. head mounHna: sub-plate 
13. Carbide tape gulde 
14. Set sere .. 
15. Head bridge auy lop plate 



RE NCE DRAWINGS REFE 

Figure 8-2. MagneUe Head Assembly, 

" 

Exploded View 
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REFERE:>CE DRAWll'GS 

LEGEND 

J. Tape breok arm 
2. Tape break m!eros .. -itch 
3. Tape guide, 1/4 inc h 

Slccyc bearlng 
5. Sprmg 
6. Sprlng adjusting collar 

8 · 3 1"'1'" !Jrc,l- .. rm A ss<'mlJ ly 
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REFERENCE DRAWINGS 

Automatic Front Shield Assembly 

Automatic front shield hinge 
Automatic frnnt r .. Uln .. r .... 
Front shield 
Automallc front shield hinge 
Automatic front shield pos!t!o11ng screw 
Automatic front shield spring retainer 
Automatic front shield spring 
Automatic front shield plunger 
Automatic fronl shield micro 'witch 
Automatic Iront shield micro .witch mounting plate 
Automatic Iront shield solenoid 
Auto matic front shield air pot 
Auto matic front shield air ·port adjusting val\'c 

\1 
\ \,j 

--10 

" 
" 
" Figure 8-4. Automalic Front Shield Assembly 
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REI'EREt>:CE DRAWINGS 

Au tomatiC Tape LIfter Assembly 

1. Auto",atlc tape Ufttr defeat knob 
2. Auto"'aUc tape Ufte r Ik'feat lever 
3. Autorull c tape Ufle T defeat lever linkage 
4. Aulo"'aUc lape lifter arm 
5. AutoroalLc tape lifter finger 
6 . Auto",atlc tape lifter bearIng housIng 
7. AuIO"'.UC tape lifter connecting rod 
8. Autoroatlc tape !\Iler actuating arm o 
9. Auto",alLc tape Hiler c(>mprenion &prlng 

10. Au\o",.tlc tape lifter plunger 8t09 , 
11. AutotnlLc tape llfter small felt pads 
12. Autornatlc tape utter plunger stop collar 
13. AutornalLc tape Ufter large fell pads 
14. Automati c tape llfler soleoold plu"ler 
15. Auto",,.tic tape lifter solenoid o 
16. Auto",allc tape lifte r dampIng piston 
11. A"toruUc tape Ufter damllirc adjustment 

, o 
• , 

, 

, 
" " " " " " " , , 

Figure 8-5. AutomaHc Tape Litter Assembly 
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Figure 6 - 8. Model 280 wIth Motion SenBing. Power and 
Control Circuits, Schematic DIagram 
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NOT f S 
I . AL L VIEWS SHOWIII FROM WIRING 

SID f-
2. OOTTE..DlINEINOlLATES ONE ' .... 'HE. 
3. HEAVV L INE INDICATES S OLID 
4. 2 .SM H ADDEO WIT H .00 2MF O. 

C,t..PACIT O R ON 
F ROM P605-12 

MU lTI -TRAC( 
P605-28. THESE 

U N I T S, 
COM -

PONEN T S A il E lOtATEb O N INTfR CON NE. 
(,I' N'- CABLE BRACKET . 

!5. H EAD CON NECT I ONS SH OW N ARE FOR MO N D-
t A B L E S. 

6· I II " LL MULTI·TI\AC( CABLES ALL 
"' '''0 CO NT ROL "R E PAR -

I< LL E L. 

1 I NSIDE SH IELO OF RH. HEAD LE A D. 
I N CABLE TO ,J 1 1 0 BUT N OT CONNECTED. 

F igure 8- 16. Interconnecting Cable Schematic, All 
MC>dels 280 
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PROF'ESS[ONAL TAPE PROOUCTS WARRANTY 

MOIors and tall" heads (r"produce. record aDd erue) are pr-
ant«<l for godays from delivery 1I:!.!e and ..-111 be replaced al no cllaree. 
All OIlier pilrts are gu:ll1lnleed for one )' .... r. subject to a charge for 
Labor only alter a 9O-day period. 

WARRANT Y COl-1) ITIOS$ 

I. WIthin ten days from delt,'ery date. orIginal usIng buyer 
51\;111 have properly fme<! out and returnl'd the .... arunty validation 
card to Scully. 

2. Delcell,-e equipment nlustbercturne<l,tnnsporlatlonch:lrgu 
prePllld. to deale r from which equIpment .... as origInally purcllul'd. un-
leu oa ld dea le r agrees to Inspect or repair al user's premises. 

3. This .... arranty Is not valld If equipment liaS been repaired or 
allcud In any melhod other than Scully approved technIques; If Ihls 
cqulpmenl lias been subjectl'd 10 excesstve cur rent. miSUse. negligence; 
Or 1\;1, llad its serial number removl'd,alterl'd or defaced In any manner. 

4, Replacement parts .UPl'III'd unde r thIs warunty carry only 
lhe IIrexpired portion of the o rigLn.:lI "'arranty. 

SOLE WARRANTY 

Thl5 ..... runty Is In lieu of all OIher ..-arrantl ... expre6sed Or 
Implled. and all OIlier oblig.aliO<'l$ Or liabllUles on tile put of the manu-
factu.er. No person. inchidlng any dealer. representatlve or agent of 
Scull} is authorlzl'd to assume for Scully any lLablllty In Its behalf Or 
In. IU, name. except 10 refer porchaseu to Ihls ..... runty. Sclllly shall 
not be liable lor Claims. deman<b. Or d2.mages 01 any nat"re. 
denomlnaled 

Scully resHv .... the rIght 10 modIfy o r eh:ange tM cqulpmenl. In 
wllole or In pilrt, al any time prior 10 delivery, In order 10 Include re-
I!nements dceml.'d appropr iate by Scully. without incurrIng any liability 
to supply new equlpm<'1lt In accord2.nc .. wlth earlier speclllcatlons, or 
to SO modlry Or ch:ange any equlpmenl previol,l$]y dellverl'd, 



TilE SERVICE AND RETUR:-1 OF WARRA:-"TY COVERED EQUIPME:-1T 

\lihen ","c.5,."ry to r",lurn PHIl or equipment lor repbeement or '",pair. 
wi r e. ",rite or phone Scu lly R.ecoNiing Company for return aUlhorlu -
Hon. the follo .... ln&: 

A. Thor<)Ughly identlly the part In que5lion by using Ihe part and de-
scrip,lon in the manUlI parll USC 

R. Identify the typ<>. model number. and serial numb<or of the unll in "Nch II ,$ 
used. 

C. Give -he date 01 purchase and !lame of diSlrll>.l:or or suppUer. 

D. Describe the nature of defect and re;l5on for npiac",m",nt Or se rvice. 

The Scully Recording InSCNmentl Company maintains a laNory repair Mrvlce 
depanment In War ranty and Qui 01 W:irnnly rep<ir of Scully equipmenl. It Is 
intended to ,,,,,'Ie \be cuslom",rs ,.-ho are noc lami liar :;vilh Scully equipment to mllke 
UM of Ihe Scully Service Con!IUllalion fadbtif'll. or .. hoM d,lIlculliu tannot be 
solved by local service representaUvea or phone calls. 

For all In Warranty unlls Or pari •. Ihere .... Ill be no boor orhandlll\i char,e If 
the unn or part compli"'5 ... ·Hh the lerms and conditions of the WHranly. In the 
judgmMI of Scully Recording Inslruments Company. Shou!d the terms and condl-

ul (h" Wd' l,...., .luJ..l"d. \1,,,,,, .... m 1>0; .. noLllmuno \abo,' ... "d handUns lee 
plus the cosl of the pariS repUced. 

The Scully Recording Insl rumenls Company will promptly supply Ihe necessary 
replacement or service. PLEASE 00 NOT return the original tomponcnt untll 
spcdrically requested to do &0. 



.. 

.. 

SUPPLEMENTARY TECIINICAL DATA AND INSTRUCTIOS MANUAL REVISIOSS 

:supplementary technical data In the n;llure of senlce bulletln, engineering change notices, recom-
mended mQdlflcaUona, elc . ..,111 be Issued lor the Models In this mil/'lual when appropriate. 

lnSlructiOr'l manual reylsions, supplements, Or cornelions wm also be issuc<l when wuranted. 

These data are [Uued In lOO5f! _leat form and, when should be bound behind thl. page for 
convenIent reference. 

TO ASSURE YOUR EAALY INCLUSIONONOURMAILtNC LIST, FILL OUT YOUR WARRANTY CARD 
AND REnJRN IT IMMEDIATELY TO: 

Scully RecQrdlng In.trument. Co. 
DIvision 01 Dlctapl>orle Corp. 

48() Bunnell SIrHl 
Brld@;eport, Conn., G6607 

Telephone 203,335·5 .. 6 
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®Scully ..... , 
H.......... 'Ii q 0 I 

r 4 . 
SPEED HI HI HI HI HI HI HI HI LO LO LO LO LO LO LO I LO 

l' 1("_ • I • , I 1.. J '-M . . . , I" 
,m. () 01 I ITT T l 
10 Kh. tJ (') I c) t:P 

111111: 
1 Kh. 

500 tt, 

250 H. 

100 H. 

j(I H. .;1.... 

-'7u 
_A 

,,,. -/ -!%It V ......-
I 5. Rec. SI N from + 10' I r ' .,.,. I" I" _t _ r r I" I 

I KHZ P 
6. llee. Phose v 

10 KHZ S<orial Numb.. of Card • 

. - "'6 '/ ....... '/ '/ '/ '/ =" I 'o;-d- OK. 

9, Depth of Erose -C, 9 -
10. Erose R&CIding 0 () 4 

7. Bios < 

11 . & .... a-k,,1IO' ot 10 Kh. 

12. sYII< Reopo .... ot 10 Kh. /1 • • 
13. M1C I .. 01 1 Kh. . 
14. Flutt ••• % RMS HIO h Speed I c.. 7 0.,6 Low 

, 
• 

IS. Typo' s...ialNo, ofHHcl. PI III R ..vIE ..s-..rV 1\11 ._---1- it I, 7 719 AI 
,I No. ' 1.:1. 71', I a I" 1° l' t I' t 


