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32~TICN 2 

GE::TION 3 

GE:::TION 4 

350 - 6/1/53 

INST.ALLA TION 

2. 1 Mounting and Inte rconnecting 
2.2 A. ::: . Power 
~. 3 Output 
2 . 4 Input 
2. 5 Phones 
2. 6 .Remote ::ontrol 
? • 7 60 :::;ycle Amplifier 
2. 3 Access to 0onsole :::abinet 
2. ~ Access to Unders ide of Mechanical 

Assembl y :::ase in Tv"o :::::ase ? ortable 
Z. . 10 Cverall Performance Check 

OPERATING ?RO:::EDURE 

3. 1 Ree l Size and Reel l<nobs 
3 . 2 Tape Threading 
3. 3 Half Track Operation 
3, 4 Power 
3. 5 Speed Switches 
3. 6 Tape Motion 

3. 6 . 1 Edit ing and Cueing Techniques 

TAP2 T~ANSPORT MECHANISM 

~ . l Major Assemblies 
4 . 2 Tape Tension System 

4 . 2. l Brake Operation 
4 . 2. 2 Reel Size Switch 

4 . 3 Relay Cperation 
4. 3, 1 ?lay 
4 . 3. 2 Rewind 
4 . 3. 3 Fast Forward 
4 . 3. 4 Stop 
4. 3. 5 ::;afety Interlocks 

4 , 4 Routine Maintenance 
4 . 4. 1 ::leaning 
~. 4 . 2 Lubrication 
4. 4 . 3 Head Demagnetization 
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SEC TION 5 

SECTION 6 

FIGURES A, D, C 
FIGURES D, E 
FIGURE O 
FIGURE 1 
FIGURE 2 
FIGURE 3 
FIGURE 4 
FIGURE 5 
FIGURE 6 
FIGURE 7 
FIGURE 8 
FIGURE 9 
FIGURE 10 
FIGURE 11 
FIGURE 12 
FIGURE 13 
FIGURE 14 
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4 . 5 

4. 6 

Adjustments 
4 . 5. 1 Takeup and Rewind Tension 
4. 5. 2 Brake Tension 
4 . 5 . 3 Capstan Idler Pressure 
Replacement of Parts 
4 . 6. 1 Packing Precautions for Motors 
4 . 6. 2 Brake Reconditioning and 

Replacement 

ELECTRONIC ASSEMBLY 

5. 1 
5. 2 
'.5 . 3 
5. 4 
s. 5 
5. 6 

Record Amplifier 
Playback Amplifier 
Bias and Erase Oscillator 
VU Meter and Monitoring 
Power Supply 
E lectronic Alignment 
5. 6. 1 Alignment and Test Equipment 

s. 6. 2 
s. 6. 3 
5. 6. 4 

Requirements 
General Precautions 
Playback Circuit Alignment 
Erase and Record C ircuit Al ignment 

PARTS LIST 
6. 1 Model 350 (Complete Equipment) 
6. 2 Tape Transport Mechanism 
6. 3 Electronic Assembly 
6. 4 Miscellaneous 

Tape Tension System 
Brake Operation 
Reel! Hold,....0own-Knob 
Electronic Assembly (7 l/2"-15") 
E lectronic Assembly (3 3/411 

- 7 1/2") 
Tape Transport Control Circuits 
Power Supply 
Input 
P layback Equalization Curves 
Record Equalization Curves 
Electronic Assembly - F r ont Panel 
Electronic Assembly - Top and Rear 
Electronic Assembly - Bottom 
Tape Transport Mechanism - Top 
Tape Transpo rt Mechanism - Bottom 
Tape Transport Mechanism - Bottom-Front 
Tape Transport Mechanism - Bottom-Rear 
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FIGURE 15 
F IGUR E 16 
F IGURE; 17 

I 350 _ 6/1/53 

I 
I 

Remote C ontrol Unit 
Console Service Accessibility 
M echanical Assembly Service Access -
{Portable) 
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SS CTION 1 

SPE :!FICA TION3 

The Ampex M odel 350 magnetic tape recorder is a two- speed audio 
recorder designed for use with s tandard 1/4 inch tape . Model 350 is availab l e 
in cons o 1 e, two - case portable, and rack- mount s ty les, all with either 
full or half track heads . The performance specifications and characteristics 
of the machine a re as follows : 

TAPE SPEED 

7- 1/2 inches per second and l 5 inches per second or 

3 - 3/4 inches per second and 7 - 1/2 inches per second. 

FREr uENC Y RESPONSE 

Speed 

3 - 3/4 11 

7 - 1/2" 

15 11 

Response 

~ 2 db 50 to 7,500 cycles 

+ 2 db 40 to 10, 000 cycles 
~ 4 db 30 to 15, 000 cycles 

+ 2 db 30 to 15,000 cycles 

SIGNAL- TO- NOISE RAT IO 

Speed 

3- 3/4 11 

7- 1/ 2" 

15 II 

Max. Record Level to 
Unweighted Noi se 

60 db 

Full Track 70 db 
Half Track 65 db 

Full Track 70 db 
Half Track 65 db 

:?eak R ecord L evel to 
Unweighted Noise 

50 db 

Full Track 6 0 db 
Ha lf Track 55 db 

Full Track 6 0 db 
Ha lf Track 55 db 

The peak record level is defined as that level a t which the ove r a ll ( in put 
to output) total R MS harm onic distortion does not exceed 3% when measured on 
a 400 cycl e tone . Noi se is measured when erasing a s ignal o f peak recording 
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level in the absence of new s ignal. 
as well as playback amplifier noise . 
cycles are measured . 

Thus. bias and erase noise are included 
All frequencies betwee n 50 and 15,000 

FLUTTER AND WO W 

Speed 

3-3/4 11 

7 -1 /2 11 

15 II 

Flutter and ·vvow 

• 3 % 
• 25 % 
• 2 % 

The flutter and wow measurements include all components between 
0 and 300 cycles using an RMS meter calibrated to read the peak value of 
constant amplitude sine wave flutter . 

PLAY ING TIME NITH NARTB 10 - 1/2 INCH REELS (2,400 feet of tape) 

Speed 

3 - 3/4" 
7 -1 /2" 
15 II 

STARTING TIME: 

Ha lf Track 

4 hrs . 16 min. 
2 hrs . 8 min. 
64 min. 

Full Track 

2 hrs. 8 min. 
64 min. 
32 min. 

Instantaneous (tape accelerates to full speed in less than 
1/ 10 second.) 

STOPP ING TIME : When playing at the 15 inches per second speed, the tape 
moves less than two inches after pressing the "Stop" button. 

PLAY BACK TIMING ACCURACY: + • 2% or + 3. 6 seconds in a thirty minute 
recording. 

RE vV IND TIME : Appr oximately one minute for the fu ll 2, 400 foot NARTB reel. 

CONTROLS: The tape motion is controlled by four pushbuttons: Start, Stop, 
Fast Forward, and Rewind . A separate Record button energizes the record 
circuits, which will drop out when the machine is stopped. The tape speed is 
changed by a Motor Speed Switch. An Equalization Switch changes the amp­
lifier equalization appropriately for the various tape speeds. A Reel Size 
switch provide s proper tape tension for either the NARTB 10-1/2 inch reel 
or the R MA 5 inch and 7 inch reels . 

1-2 350 - 12/ 15/53 
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RECCRD IN:?UT : A switch allows the recorder to accommodate either micro ­
phone level low impedance input or to bridge a 600 ohm t 4 VU line, balanced 
or unbalanced. M inus 80 dbm at the microphone input will produce the recom­
mended record level. 

!?LAY ZACK OUTPUT : :?lus 4 VU output into 600 ohms balanced o r u nbalanced. 
•:f ill feed a high imp edance amplifier directly with approximately one volt. 

? L UG - IN H.:ZAD HCUSING: The erase, record, and playback heads are con­
tained i n a single plug- in head housing. 

MCNITO:R ING: Independent record and playback systems allow the tap e t o be 
m onitored while recording . A phone jack is provided to monitor either the 
r ecord input signal before or during recording, or the output signal from the 
p layback head while recording o r during playback. A n A- B switch is inco rp ~ 
orated in order that direc t comp arison can be made between the original pro­
gram and the r ecorded prog ram. The same switch transfers a 4 inch VU 
meter for level comp arison and monitoring. The VU meter is also u sed to 
read b ias and erase current. 

_=io !ER R2('U IR EMENT S : The half and full track machines r e quire 2. 7 a mperes 
a t l 15 volts A::: . Machines are available for either 50 or 00 cycle operation. 

Dliv1EN3IONS AND UEIGHT: 

R a c k Mounted : 
(J tandard 19 inch wide panel with commercial notching . ) 

T ape T ransport: 15 - 3/4 inches of rack s pace, weight 50 lbs. 

:2 lectronic Assembly: 7 inches of rack space, weight 18 l bs . 

:?ewer Supply: 3-1 / 2 inches of rack space, weight e lbs . 

C ons ole: 
Height •· 4C " (m aximum} 
Depth - 28-1/211 (maximum} 

·•! idth - 24 - 1/ 2 11 

J e igh t - 168 pounds 

3 50 - 6/ 1/53 1- 3 
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'fwo :ase - ortal:le 

Tape Transport Cace 

I-Ie ight - 15-1/2" 
:.Jepth - 17 11 

.·' idth 20 - 1/t;:" 

.T eight - ;:,9 )Ouads 

Electronic f,s sembly & ·?ewer :::;up:)l :r ::ace 
(with extra S:_Jace for m ixer or ca'.)le ctcr a _:e ) 

ae igh t - 19 11 

u epth - 13" 
.' idth - 21" 
i ei6ht - (less r.: i.xer) 42 r ounds 

I 
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.... . ,::;TION 2 

2. 1 MC-UN TING AND INT ~H CONN.: ::TING 

.oefore operating the recorder, read the fo llowin6 section s on I 1'f • .,::'A. -
1 ATI-N and G.:::: .:,~ATIGN. 

::AUTI - N : 

.::>o not attem:_:>t to le ngthen i:he head cables. A d ditional ca b le capa city 
wlll affec t the frequency characteristics . 

A • ..::onsole 1\, odels : :;abinet and compone nts are p ac!ca ged separately. Assembly 
hardware is :novided . Assemble a s follows: (1) Install T a p e Trans·~ort in 
cabinet frame and secure with 3 o val- head screws a nd fini.shi.nr; washers . 
( 2) Insert 2 springs in hol es in e l ectronics frame of cabinet (3) Install '... lec ­
tronic Assembly, com._,l eting required p lug - in connections between it and the 
tape trans .::,ort. Use fom· k nurled nuts t o secure assembly l:o cab inet. (t;.) ite­
move back panel of cabinet and install .?ower .:;upply on small shelf a t rea r . 
_,ecure with two round -head screws . ,-; lug ::ewer ..:upp ly Cable into .i:lectronic 
Ass embly. (5) ? lug input , output, and AC power cables into rear of ;~l ectronic 
Assembly and replac e back pane l of cabinet so that all cables run freely through 
the semi- circular cuts i n its lower edge. n✓l::?0.RTANT: The back of the con­
sol e cabinet m u st be spaced a t least 4 11 fro,n the wall to petrnit pro!_)er ventilation. 

B . Two Ca se .?ortable Mod e ls : The p o rtable m achine is shipped in a ready to 
ope1.·ate condition, e:;cept for the connections of interconnecting cable s . 

To operate the recorder p lace the Mechanical Assembly Ca se to the eight 
of the Z lectronic Assembly Cas e . Unlatch and remove the top cover and open the 
cabl e access door on the left side of the Mechanical Ass embly Case. U nlatch and 
remo ve the remove the front and rea r covers on the .Clectronic Assembly .::ase . 

Uncoil the inte r connecting cables from b ehind the cable acces s door and 
plug them into m ating receptacles at the rea r of the Bl ectronic Assembl y. 

Connect the input, output, and A.: :_)ower to the rear of the .":lectronic 
Assembly. 

350 - 12/15/53 2 - 1 
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C, Rack Mount Models: The rack mount machine should be mounted on a 
standard 19 inch relay rack with the Mechanical Assembly above the main 
Electronic Panel, The Electronic Power Supply Panel should be mounted 
directly above the Mechanical Assembly to eliminate the possibility of 60 
cycle field from entering the Electronic Assembly, 

If two Model 350 Recorders are to be mounted on a Standard rack, 
the following placement is recommended (starting at the top of the r ack): 

1, Install a spacer panel at the top of the rack if desired. 
2, Install below this panel the Mechanical Assembly for 

machine #1, 
3. Install the Electronic Assembly for machine #1. 
4, Install a spacer panel. 
5. Install the Mechanical Assembly for machine #2, 
6, Install the Electronic Assembly for machine #2, 
7. Install a spacer panel, 
8, Ins tall both Power Supply Panels at the bottom. 

(the cable on the power supply for the upper recorder 
will have to be extended in length. Extens ion cable 
#3814 is available for this purpose.) 

The number s set off in parentheses in the following text are r efer­
ence numbers that refer to the Parts List (Section 6) and the figures in the 
r ear of this book. 

2. 2 AC POWER: 

Connect the Power Cable, Catalog #2413, from the AC Power Input 
Connector (J409P) on the Electronics Assembly to a source of 115 Volt AC 
power. 

lMPOR TANT: This machine is available for either 50 or 60 cycle operation. 
The power line frequency is indicated on the serial number plate which i s lo­
cated on the Power Supply Panel for r ack mount machines, on the exterior of 
each case in the portable machines, and on the back of the console cabinet. 

2. 3 OUT-PUT: Refer to Figure 1 or 2. 

Plus 4 VU, 600 ohm line output, balanced or unbalanced, is a­
vailable across Terminals 2 and 3 of the Line Out Connector, (J404P). P in 1 
i s the chassis ground, H unbalanced output is desired, t ie either s ide of the 

2-2 350 - 4/11/ 55 
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line to ground. It is necessary to supply 600 ohm ter mination to this output 
at all times in order to maintain correct meter calibration while recording 
or playing back. Therefore, if the output is not feeding a terminated line , 
or if the output is not connected, such as on r emote pickups, the Line Out 
Termination Switch, (S404), must be switched to ON. 

B. For Connection to H~h Im_pedance Am_pJifier l9Put: 

Connect pin 3 of the Line Out Connector, (J404P), to the high 
side of the amplifier input. Strap pins 1 and 2 of the connector and connect 
to the ground side of the amplifier input. The Line Out Termination Switch 
(S404), mus t be left in the position designated ON at all times, as explained 
in A above. 

2. 4 INPUT: Refer to Figures 1 or 2 and 5. 

The following inputs ar e provided. 

Any low impedance micr ophone, the nominal impedance of which 
is in the range of 30 to 250 ohms can be plugged in directly. Connect the 
microphone to pins 2 and 3 of the Input Connector, J401S). Connect cable 
s hield to pin 1. Place the Input Transfer Switch, (S401), to the MIC position. 

The micror ophone input transformer is str apped for the optimum 
s tep up for a 150 to 250 ohm source . In the case of microphones having 50 
ohms or less impedance, 6 db additional gain can be obtained by strapping 
the input as shown in Figure 5B. This is not usually necessary, however, 
and should not be done unless insufficient gain is found to exist should the in­
put be fed from a source impedance greater than 50 ohms. IMPORTANT. 
R402 and R403 will have to be changed to 24 ohms and R401 and R404 to 68, 000 
ohms to maintain a flat r esponse on Balanced Bridging when the transformer is 
str apped for 50 ohm source impedance. 

High impedance microphones ar e not recommended for use in this e­
quipment. In gener al, the quality obtainable from high impedance microphones 
is not satisfactory for professional work. In the event that it becomes neces­
sary to connect a high impedance m icrophone, the input circui t will have to be 
re-wired as shown in Figure 5A. 

B . Briqgh1g_ a Balanced Studio Line: 

Connect a balanced line to pins 2 and 3 of the Input Connector, (J401S). 
Pin 1 is ground. Place the Input Transfer Switch, (S401), in the BA LANCED 

350 - 4/11/55 2-3 
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BRIDGE position, Input levels of m inus 10 to plus 10 VU can be accommo­
dated, The load placed on the line is approximately 300,000 ohms. 

For bridging higher or lower level lines, an external bridge can be 
wired in the line to the machine. This would consist of two resistors, the 
value of which should be from 15,000 to 30,000 times the RMS program volt­
age, in series with each side of the line. A 24 ohm ± 5% resistor should te r­
minate each leg of the output side of the two bridging resistors , The junction 
of the two 24 ohm resistors should go to chassis ground. The output of the 
bridge must be fed to the microphone input of the recorder, The input of the 
recorder may be connected for any impedance from 50 to 250 ohms. 

C. Briqgi)lKan Unbalanced Source: 

Connect an unbalanced line, radio tuner, etc. , to pins 1 and 3 of the 
Input Connector (J401S), Pin 1 is the ground side, Pl ace the Input Transfer 
Switch, (S401), in the UNBALANCED BRIDGE position, This connection pro­
vides a 60,000 ohm bridging input for any RMS program voltage greater than 
1/2 volt, To increase the input impedance above 60, 000 ohm, a series r esis­
tance of 330, 000 ohms can be wired into the input plug in series with pin 3 
and the input cable . This will necessitate an input voltage of at least 2- 1/2 
volts RMS. It is important that this resistor be physically placed in the cable 
connector that plugs into the Recorder Input (J401S) in order that the cable 
capacity be on the input s ide of the res istor, 

2,5 PHONES: 

Any sensitive head phones can be plugged in the Phone Jack (J403:::J), 
provided for monitoring the incoming line or playback output , 

2, 6 REMOTE CONTROL: Refer to Figure 15. 

The operation of the Tape Transport mechanism can be remote- con­
trolled through the use of an Ampex Catalog #5763 or 5763-1 Remote Control 
Unit. The catalog #5763 unit is supplied in a wooden case and is comple tely 
wired, ready to plug into the Remote Control Connector, (J502S), oo the 
front of the Tape Transport Circuits Assembly, The catalog #5763-1 unit 
is mounted on a flat plate for installation in studio consoles, and is not wired, 
To install, wire as shown in F igure 15, and plug into J502S. 

NCTE: 

2- 4 

Whenever the Remote Control unit is not connected, t he Dummy 
Plug (P502P), supplied with the machine, must be plugged 
into J502S. 

350 - 4/11/55 
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2. 7 6() : Y :::L.:: A i\,i:i..lJ.i'I2 .. ~: (:..-~o .. · Drive Motor Fowe r ) 

The Ampe,~ Model 37!:i ;?recisio;1 $·'.) cycle amplifier or i11ode l ::::1A 
..;l)eed Lock ~quipment can be plu~:,ed in directly at JSO3 ., , I o ofoer con­
nections are necessary. If either of these units is used with the i ecorder, 
the .:ontrol :::ircuits Fuse (F4J2) ,.iust be increased to ~ Amperes . I.:-o not 
remove the Dummy Plug (?503 P )unless one of these units is to be conaectnC: , 

2. ~ A:::::::.::;.:; TC .:cr 1.'.JCLi: '.:A3Il'l.2T : 
:T ARNING : ~ efore o;_Jenin~ the console or ~:iol"ta b le cases, 
disconnect A'.: ~ewer. 

: om·:i lete accessibility for inspection or service is !n-ovided rn the 
lop and bottom of the .~lect.:-onic Assembly and 0ottom of i:he lViechanical 
Assembly. 0ee :?i2ure 16 for a;, illustration of the ::onsole ':abinet o·)el1ed 
for full accessibility. 

Cpening P1·ocedure: 

1. .::1emove the four cap nuts secu1·ing ~he : lectronic .Assembly to the 
'.:abinet. 

z. ?ull the .::Lectronic Assembly u~:, until t,1e runners a re [ree of the 
slots . ~e - insert the runners in the short slots imroedia~ely in Crone 
of the two lov-1er studs , 

3. ~e~.1ove the two set screws holdine the chassis :)ottor.1 !)late. !'he 
bottom ;:,late hinees se,1a1·ate at the rear if it iz desi1·ed to rer,1ove 
the p late con11,letely, 

~ . r.Che !ra1ne on which the Mechanical Assem'~ly is r11oue1tecl can l)c 
raised 90 degrees or more, and held in :>lace l)y a slide b~lt on the 
lower left underside of the frame . 

5 . The :Po,-✓ er -=:t•-::iply is accessi:...le th1·ouuh fo.e rear of the console 
when the slidinc panel is re1T•ovecl . 

..;tand Mecha ,,ical Assembly '.:ase on end as s hown in Y'igure 17. 
l.elease the latches holding the ce,1ter divisions of case, ~:1en to apryroxi ­
nately C:0° . Care must be taken to ins1ne that cables can pass th,·ou3h ca:,le 
corrnartment into the main cabine. freely . 

2 . !G CV1::C:ALl, ::?.2R:'?O~i AN::_. ::·· . .I.:::l' : (:leacl Ject ion 3 on ..:::?2IU,r_'l ':.J\1 

before makinn these chec:~s . ) 

350 - i2/15/53 2- ~ 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

The following pro cedure is recommended for checking the performance 
of this recorder at the time of installation and as neccssary ' thc r eafter. 

A . Overall Frequency R esponse: 

Thread a new r eel of tape on the machine. 2 qua l izat ion 
cu1·ves for the Record a nd _:::, layback Amplifiers a re shown in Figures 6 
and 7 • .2ntirel y satisfactory results can be obta ine d from any profess ional 
c;,t:ality tap e . 

l. 3 - 3/4 and 7 - 1/ 2 Inch Response 

DUE T O THE NATURZ OF THE PRE- EMPHASIS IN THE 
RZ:::ORD ~ IR~UIT, T A PE SATURATION --TILL OCCUR AT 
THE !-IIGH FRE 0 UENCIES UNLESS THE RESPONSE ::HECI< 
IS MADi.!: AT LEAST 20 D B BELO "/! NORMAL OPERATING 
LZVZL. 

Therefore, check the response with a sensitive meter such 
as a H ewlett- Packard 400;:::; connected to the output. In 
a bsence of a sensitive meter, a standard VU Meter pre­
ceded by a flat a mplifier with at least 20 db gain can be used. 
R esponse will be within the limits indicated in the Specifica­
tions. 

2. 15 Inch Response 

Ma ke the res,onse check approximatel y 10 db below operat-
i 1p leve l to avoid saturation effe cts . R esponse will be within 
the limits indicated in the Spe c ifications . 

.a. C verall Noise Measurements : 

Overall w ide b;i.nd noise s hould be measured w i th a Vac uum Tube 
Voltmete r such as Hewlett- :!?ackard ~oo;:::; while p laying back a tape that has 
previous ly been erased o n the m achine. 

F irst: E rase the tape with the input to the R ecord Amplifier shorted. 
Rewind and p lay this tap~ ba~k. ? erformanc c should fall within the limits 
specified under GIGNAL- TO- NCI:::;.i!: RA TIO in Section 1. No attempt should 
be made to m e asure wide band noise while simultaneously recording and 
p layin6 back as leakage of the 100 re:: bi.as into the p layback head may inter­
fe re with the measurement. 

2-6 350 - 6/1/53 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1.., , Distortion: 

Overall distortion can be measured by connecting any standard 
distortion measurement apparatus across the ouput. The readings from a 
wave analyzer or selective frequency distortion meter will be more accurate 
than those from a null type instrument at lower distortion levels, Distortion 
readings are somewhat dependent on tape, A reading of 1 % is normal at 
operating le ve l while a reading of 3% is normal at 6 db above operating level , 

D , Flutter and Wow: 

F lutter and Wow are produced by periodic irregularities in 
tape speed and appear as cyclic frequency deviations in recording or re ­
p roduction, They can be measured by means of any standard flutter bridge. 
Variations in amplitude as indicated on level measurements do not constitute 
flutter and are entirely due to tape coating variations , R eadings will be well 
under • 2% at 15 inch, , 25% at 7- 1/2 inch, and • 3% at 3 -3/4 inch speed, 

F or more information on alignment or performance checking, 
refer to Section 5 , 
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.,:..::T ivN 3 

..)PE..t:<A TING ?~vCEDUc{ E. 

The Model 350 is equipped to handle either the NAI<TB 10-1/2" 
reel of tape or the smaller RMA 5' 1 and 7 " sizes . The Reel ~ize .:>witch 
(..>504) adjusts tape tension appropriately for the reel size used . un console 
or portable machines, position the small reels on the turntable engaging 
tht! turntable keys . For the la r ge 10- 1/211 reels , use the Editing Knobs 
(catalog #1917) that have been provided. Rack mount machines are supplied 
with Hold-Down l<nobs (catalog /1 4402) for both small and large reels . 

NJT£: Always use reels of the same size on both turntables. 
0pe ration with one large and one small re e l may result 
in faulty bra king action. 

Thl! , 4402 reel hold - down knob (Figure 0) works in the following 
manner. A removable pin in the bottom surface of the knob engages a 
corresponding hole in the turntable, A collet grips the turntable shaft whe n 
the top of the knob is r otated. Two spring-loaded balls hold the reel to the 
t u rntable. A pin in the side of the knob drives the reel. The knob should be 
positioned on the NA R TB reels so that the removable pin engages one of the 
tu rntable holes and approximately two thirds of the ball is exposed above the 
reel. The knob should not be pushed down all the way, but should ride above 
the turntable. Once the knob is positioned correctly, the NAJ:<TB reels may 
be removed without removing the knobs . 1vhen using the knob with the small 
RM\ r eels, unscrew the removable pin. The knob is used only to prevent the 
ree l fro m falling off the turntable, since three keys in the turntable drive and 
center the reel . Lock the knob to the shaft, avoiding excess pressure o n the 
reel which could distort the reel flanges . 

3. 2 TAPl!.. THRE.ADING: 

Thread the tape as indicated in Figure 1 l . A ll new factory wound 
r ee l s should be unwound and i.nspected by running through at Fast Forward 
before using them in the p lay mode of operation, New tapes are usually looped 
to the hub in such a manner that the tape will not come free of the r ee l at the 
e nd. This will prevent the ~af ety ~wi tch (.::>501) from disengaging the ..... aostan 
Idler from the ..:aps tan which results in a flat being worn on the Ca'1!:>tan Idler 
/✓ heel . (Any adhesive material accumulation on the r eel hub may ab o keep 
the tape fr om coming free at the end of the reel, and should therefor e be re­
moved with solvent. ) 
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3. 3 HALF TRACK OPERATION: 

The handling of half track tapes on this machine is accomplished 
in the following manner. The tape is threaded and operated as described 
under TAPE THREADING and TAPE MOTION. However, only the upper 
half of the tape will be used on the half track machine. To utilize the lower 
half of the tape, the full reel on the Takeup Turntable should be removed, 
turned over and placed on the Tape Supply Turntable upside down. P lace 
an empty reel on the Takeup Turntable. Repeat the operation as performed 
on the first track. 

3 . 4 POWER : 

Power is supplied through Power Switch {S406), which must be 
turned on to operate the Electronic and Mechanical Assemblies. The 
Mechanical Assembly and Electronic Assembly are individually fused by 
the 3 ampere Control ~ircuit Fuse (F402) and the 1 ampere E lectronic 
Fuse (F401) . 

3. 5 SPEED S HITCHES: 

There are two switches associated with operating speed. The Tape 
Speed Switch (~503) determines the speed of the capstan drive motor, and 
the E qualization Switch ( S402} changes the equalization in the amplifiers 
appropriately. 

3.6 TAPE MOTION: 

The tape motion is controlled by means of four pushbuttons labelled 
Rewind, Fast Forward, Stop and Play. 

l . P lay or Record: The tape is set into Play motion at the 
speed selected by the Tape Speed Switch when the P lay 
Button (SSOS) is depressed. The tape must be completely 
stopped before starting in this mode. To change from P lay 
mode to the Record mode with the tape in motion, press the 
Record Button {S403) on the E lectronic Assembly. 

2. Stop : To stop the tape while it is moving in any mode, 
p~ess the Stop Button (S502). The machine will stop 
automatically if the tape should break or run off either reel. 
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3. 6. 1 

3. Fast Forward : The lV.iodel 350 can Le started in F ast 
F orward or switched to F ast .Torward from any of the 
operating modes by simply depressing the I'ast :?orward 
button (,.)506) , 

l;:. Rewind: The Model 350 can be started in newind or switched 
to- Rewind from any of the ope·.-ating modes by s im:)ly der:,ress ­
ing the Rewind button (S507). 

NCT.i: : In using either the Fas t Forward 01· Rev,1ind mode , it is 
desirab le to remove the tape from direct contact ·:,1ith the heads 
by openin3 the gate of the Eead Assembly. This will reduce 
wear on the heads and prevent the o:dde coating on the tape from 
depositing on the heads and ir.'l::_-:>ai ring their p erformance. 

ZDITING AND ::UEING T:: ::::SNI~ U.S : 

Inde:dng the tape as in editing or cueing, or when a~,proaching the end 
of the reel, is simplified by holding dovm a combination of buttons . Tape 
motion can be reduced to a slow c1·ee? by holding down the Fas t Fo r ...-,ard aP.d 
Rewind buttons simultaneously, and then a lternatini between the tw '.) to con­
trol tape direction. 1 hen the desired point is reached, the Gto·, button should 
be held down until the other buttons are re leased. 

::::AUTION: Never press the Jtop a nd Play buttons i.n rapid sequence when 
the tape is traveling at high speed in i.he ~ewind or Fast J?o rwa1·d rnodes . 
This will almost invariab ly break the tape since it does not alloy, sufficient 
time for the tape to stop before the --:apstan Idler locks it to the :apstan. 

3. 7 PLA YBA'.:K: 

To play back a p reviously recorded tape, turn the ivieter and Cut-
put Switch (C405), to the extreme left pos ition designated ?:_A ~3A:I< - i...:VE: ..... 
Then start the tape in motion as indica~ed under "?LAY. A ? lay::: ack L evel 
::ontrol (3 438) has been provided on the front panel to adjust the ta~e leve l 
to plus 4 VU output. {Zero on the VU meter. ) 

3. C R.12:::::0 RD : 

To Tecord a new program oa ~:,reviously reco-rded ta_>e, o . on blank 
tape, turn the Meter and Output ::;witch (C405) to the second position from 
the left which is designated nz :ORD- ;_,,..,;vE L . Turn the ~ecord Level :on­
trol (R409) clockwise until the level reads O (zero} on the VU .i\lieter on the 
most intense program peaks . The p rogram can be a udibly monitored 
throuah either the Phone Jack (J~03C), or the .!..,ine Ot1t : onnector (J404:?) 
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before the tape is in motion. This direct monitor feature allows the pro­
gr am to be set up through the machine without actually r ecording during 
the set up period. NOTE: For Correct meter calibration it is important 
that the Line Out be properly terminated either external to the machine or 
by the use of the Line Out Termination 3witch (8404) . 

When the program level is properly set, start the tape in motion 
as indicated under PLAY. Then push the Record Button (8408). (It is des­
irable that a delay of at least 1/2 second occur before the Record Button is 
depr essed, to allow switching transients to die out before r ecording is 
s tarted and pr event permanent magnetization of the Recor d Head. The Re­
cord Indicator (1401) next to the Recor d Button will now glow and the ma­
chine is r ecording. 

It is desirable to check the recor d bias and erase currents occasion­
ally. In order to do this, turn the Meter and Cutput Gwitch (3405), to the 
positions des ignated BIAS and ERA:JE, r espectively. The erase is not crit­
ical and should r ead approximately zero on the meter scale. The bias 
should read between -1/2 and + 1/2 on the VU scale . The bias is some­
what critical and must be kept within the indicated range in order to record 
the higher frequencies at 3- 3/4 and 7-1/2 inch tape speeds. 

The bias is adjusted by means of the Bias Control (R460), located 
on the electronic chassis. The meter calibration for bias measurement 
can be checked as indicated in SECTION 5. 6. 4. 

3- 4 350 - 4/11/55 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SECTION 4 

TAPE TRANSPORT MECHANISM 

NOTE: The Tape Transport Mechanism described in this section is used in 
machines of two basic types; those designed for both recording and pl ayback, 
and those designed for playback only. References to the Record Head and 
the Record mode should be ignored by owners of machines designed for play­
back only. All other particular differences between the two types ar e especially 
noted as the need arises. 

4. 1 THE MAJOR A83EMBLIES 

The Tape Transport Mechanism consists of the following major assem­
blies: 

A. Capstan Drive Motor (B501) - This is an hysteresis synchronous 
motor whose extended shaft forms the Tape Drive Capst an. The 
motor has two wi ndings to provide the two tape speeds selected 
by the Tape Speed Switch, (3503). The Capstan Drive Motor 
starts operating as soon as the tape is pr operly threaded. 

B. Takeup and Rewind Assemblies - Each of these assemblies 
consists of an induction motor (B502 and B503), a turntable 
mounted directly on the motor shaft, a brake housing assembly, 
and a flange for mounting the entire unit. These units are not 
interchangeable, the brake housing on one being the reve .. se of 
that on the other. The brakes are solenoid-operated, and are 
released when the Brake Solenoids (K505 and K506) are energized. 

c. Capstan Idler Assembly-This assembly consists of a swivel­
mounted arm and a rubber-tired idler wheel. The action of the 
Capstan Idler Al.·m is controlled by the Capstan Solenoid (K501). 
i,/hen the Capstan 3olenoid is energized, (it is energized in the 
P lay or Record modes only) the movement of the arm forces the 
idler wheel against the Capstan, which then drives the tape at a 
constant speed. 

.;). Reel Idler Assembly - This assembly consists of a pulley, a 
spring-pivot-mounted arm, a tape guide, and a flywheel. The 
reel idler assembly serves to smooth out transient speed var­
iations in the tape system. 
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E , Takeup Tens-ion Arm Assembly - This assembly consists of a 
spri ng- pivot- mounted a rm, a tape guide, and a tape guide hook, 
A Drivelock pin in the arm shaft actuate;; the Safety Switch 
(S501) which stops the machine if the tape breaks or runs off 
either reel. 

F . Head Assembly - This assembly consists of three heads 
(Erase, Record and Playback from left to right when facing 
the machine) in a die- cast aluminum housing. NOTE: In ma­
chines designed for playback only, dummy posts are substituted 
for the Erase and Record Heads. The front shields for the Re­
cord and ? layback heads are mounted on the Head Gate. V.'hen 
the gate is epened (during Fast Forward or Rewind operation) 
a set of Tape Lifting Fingers raises the tape off the head faces 
to reduce head wear. 

G. Control Circuit Box - The Control Circuit Box houses most of 
the control circuit, including all relays and tension adjusting re­
sistors. All receptacles for interconnecting cables between the 
Tape Transport Mechanism and any accessory units with which 
it may be used are mounted on the front panel of the Control Cir­
cuit Box, 

H. Control Circuit Switch Assembly - The switches included in this 
assembly are as follows: four pushbuttons, for Rewind, Fast 
Forward, Stop, and Play; two toggle switches, Reel Size and 
Tape Gpeed; the Safety Switch, a micro- switch mounted under 
the top plate near the Takeup Tension Arm shaft. These switches 
control the operation of the Tape Transport Mechanism in all 
modes. 

4 , 2 THE TAPE TENSION SYSTEM 

The purpose of the Tape Tens ion System is to provid.<" : _ oper tape 
tension in all modes of operation, The principles of the system can best 
be under stood by studying the operation of the takeup and rewind motor as­
semblies, 

The Takeup and Rewind Motors are so connected that when power is­
applied with no tape threaded, the turntables, fixed to their shafts, will r o­
tate in opposite directions. The Tape Supply 1\trntable, fixed to the Rewind 
Motor shaft, will rotate clockwise, The Tape Takeup Turntable, fixed to 
the Takeup Motor shaft, will rotate counterclockwise. 
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The torque of the motors in the ? lay and ~ecord modes is adjusted 
to equality by resistors 3.503 and ~~!:;05 , the tension adjusting resistors in 
series Ytith e a ch Motor. In Fast Forward , the torque of the Rewind ivioto1· 
is g reatly reduced by insertion of additional res is tance (R504) in series 
with it. In Rewind, R504 is inserted in series with the Takeup Motor . 
':.'he basic operation of the ta?e tension system is illustrated i r. Figures 
A , L , and -: on the following :)aze. 

In the F ast Forward mode (F igure A ), the Takeup Motor operates 
at full torque, the :'.1ewind Motor at reduced torque, and the tape is simply 
pulled from the Tape Supply Reel. .Since the torque of the Tape Cupply 
Turntable motor (i. e ., the Rewind M otor) is applied in the opposite direc­
tion to the table's rotation, the tape is held under continuous tension as it 
is pulled from the ree l. 

In the ::.1ewind rnode, the o~)eration just described is exactly reversed , 
as shown in II'igure .3. 

In the ? lay 01· :lecord modes, both motors operate at reduced 
torque and are effectively isolated from each other by the Tape Drive S a p ­
stan and the ::::aps tan Idler between v1h:ich the ta~e is clamped, (:?igure : ) . 
From the point of view 0£ ~he Tape .'.:;upply Turntable, the capstan and id ler 
action exerts sufficient pull on the tape to overcome the o;->posing tor'lue of 
the Rewind iviotor, which coi1stitutes foe hold back tension. .::?rom the point 
of view of the ':'ape Takeu..J Tu1·ntable, the capstan and i dler action is feedine 
the ta?e to it. The ta:)e is held under tensio,1 here, simply by virtue of the 
fact that the ta1~eu::J rate exceeds the feed rate . (A tape loop w ill be thrown 
on the right side of the .:a~stan whenever any malfunction causes the feed 
rate to e;~ceed the takeup rate. ) 

In the event that such a t a p e loop is thrown, or the tape breaks, the 
Tal~eu:"' Tension Arm v1ill actua~e t}1e :afety :}witch (.:so 1) and stop the machine. 
The Tokeup 'lens ion Arm is not, strictly s~)eakine;, a part of the tape tension 
system. Its ;_)rima1·y .!unction is to o::,erate the .:afety Gwitch. 

The ~eel Idler Assem:;ily !unctions to smooth out any transients in the 
tension system . ~or e;:ar.1~:Jle, in starting the ta·,)e in the P lay mode , the 
momentary strain transmitted i:hrough the ta;_Je to the Tape Supply Turntable 
,vhen the :apstan Idler forces the ta?e a3ainst the : apstan is extremely high. 
'This impulse could, under son,e circu,nstances, stretch or break the tape, or 
cause the Tape ~upply Turntable to o vershoe~ in starting. If the turntable did 
overshoot in this way, the mornentary decrease iii hold back tension would be 
sufficient to start a transient oscillation in the tape tension system. This 
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oscillation would be felt in the Head Assembly where it would cause a periodic 
variation in the distance of the tape from the heads. This variation would be 
of sufficient magnitude to appear as an unc;lesirable fluctuation in the signal 
level at the start of recording or reproduction. The Reel Idler Arm serves 
to absorb most of the starting strain, and effectively prevents or minimizes 
the type of oscillation just described. The Reel Idler Pulley and Flywheel -
provide additional stability to the tape tension system by smoothing out tran­
sients in the torque of the Rewind Motor. 

4. 2. 1 BRAKE OPERATION 

Smooth brake operation is of primary importance in maintaining 
proper tape tension while stopping the tape. Since the holdback tension, sup­
plied by the trailing turntable motor torque, is lost as soon as the Stop but­
ton is pressed, the maintenance of tape tension then becomes a function of 
brake operation. The fundamental design consideration in the brake system 
is that the braking force acting on the turntable from which the tape is being 
pulled (the trailing turntable) in any of the modes of operation must always -
exceed the braking force acting on the turntable taking up the tape (the lead­
ing turntable) in order to prevent the throwing of tape loops. 

Refer to the Takeup Brake Assembly as shown in Figure 12. One 
end of the brake band is fixed to the brake housing. The other· end i's linked 
to the brake lever and is free to move. When the brake solenoid is de-en­
ergized, the brake tension spring acting on the brake lever draws the brake 
band against the brake drum. 

If the brake drum is rotating clockwise (as viewed in Figure 12) when 
the brake band is applied, the frictional force will cause the band to wrap 
itself more tightly around the brake drum, the linked end of the bane mov4ng 
to the left. Braking force will be increased (i.e., the brake is self-ener­
gizing). If the drum is rotating counterclockwise, the process is the reverse. 
There will be a tendency for the band to pull away from the drum, decreasing 
the braking force (i.e., the brake is self- relieved). The ratio of the braking­
force in one direction to the braking force in the other is called the brake dif­
ferential. The brake differential on this machine is approximately two to one. 
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The action of the braking system in the various modes of operation 
is illustrated in Figur es E and F, opposite . In terms of the discussion above, 
note that in all modes, the gr eater braking force always acts on the trailing 
turntable . A portion of this incr eased braking force is exerted on the leading 
turntable through the tape. Thus the tape remains under tension as the sys­
tem is brought to a stop. 

4 . 2, 2 REEL SIZE SWITCH 

Holdback tension is not a constant in any mode of operation. It varies 
directly as a function of the torque of the trailing turntable motor, and inver­
sely as a function of the effective hub diameter (i. e ., hub diameter including 
the tape wound on the hub) of the t r ailing reel , That is, for a given torque on 
the trailing motor, the holdback tens ion will increase as the effective hub 
diameter of the trailing reel decreases. Reducing the torque on the trailing 
turntable motor will decr ease the holdback tension, 

The holdback tension r esis-tors which adjust the torque of the Take-
up and Rewind motors are factor y-set for NARTB 10- 1/2 inch reels . If the 
smaller RMA r eels ar e ·used, the over all increase in the holdback tension 
must be compensated for in order to prevent tape str etch. This is done by 
inserting r esistor R502 in series with the Takeup and Rewind motor s thus 
reducing the torque of both motors when the RMA reels ar e used, Insertion 
is accomplished by the Reel Size Switch, a SPST switch placed across the re­
s istor R502, 

4. 3 RELAY OPERATION 

The operation of the control cir cuit relays in the various modes can 
best be understood by referring to the schematic of the mechanical assembly 
contr ol cir cuits , F igure 3, while following this discussion. NOTE: All r e- -
lay contacts in Figure 3 ar e drawn in their de-energized positions , For con­
venience in circuit tracing, r eferences to re-lay contacts in the following 
description ar e preceded by the le tter D (de-energized) or E (energiz~d), to 
indicate the position of the contacts in the mode being considered, Each re- -
lay sequence described below begins with the tape at a dead stop unless other ­
wise specified, 

4 . 3.1 PLAY 

When the Play button (3505) is pressed, both the Play Relay (K502) 
and the Capstan Solenoid (K50l) are energized. They are held ener gized 
through r elay contacts EK502-1, DK503-1, DK504- 3, and the normally closed 
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FIGURE D - FAST FORWARD, PLAY 6 RECORD 
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FIGU RE E - REWIND 
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Stop button (S50 2) . The ::::aps tan Id ler is forced a ga i nst the rape Drive 
C: a pstan , and powe r is applie d to the Brake Solenoids (!<.:5.::>5 and K506) through 
contact E!:<50 2- 3 , and to the turntable motors through the contact _i:!.(S02 - 2, 
thus releasing the brakes and starting the brntables . The recorder is now 
operating in the ?lay mode at the S':_)eed selected by the Tape Cpeed .:witch 
(.:::50 3) . 

fhen the Rewind button (3507 } is :)i:"essed , the ;;{ewind He lay, (1(50{) 
is energized. This relay is held energ ized through relay contact ZI<504- l , 
DK503 - 3, and the normally closed .'.Jtop button (.::;50 2). The E rake 3olenoids 
are held energized through contact EI~SC4- 3. :,T'ull :9ower is ap~:>lied to the 
Rewind M otor through contact .];l'--50~ - 2, and the torque of the Takeup Motor 
i s r educed sufficiently through resistor R504 to provide p roper holdback 
tension. The machine is now in the ~ ew i.nd mode. 

4 . 3. 3 F A.'.3T FCR ·-r ARD 

:fhen the :?ast Forward button (C506) is :_-iressed , the ~ast F orward 
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Relay (1<503 ) is energized, and the Erake 3olenoids are energ ized through I 
contact EI<:503 - 3. The Fast F orward Relay is held enerzized through contacts 
~~1<503 - 1, DI-<504- 3 , and the norn,ally closed Sto'? button (C50 2) . !:'u.11 p ower 
is appl ied to the Takeup Motor through EK503 - 2, and the :Rewind Motor I 
torque is reduced through RS~~ to ~rovide proper hold back tension. The 
machine is now in the :?ast Forward m ode . 

4: . 3 • ~ .3 'l' C ? 

.fhen the tape is in motion i n any mode and the 3 top button (SS02) is 
pressed, the 3rake .:ioleuoids and all relays are de - energized . The b;.·a kes 
are applied to both turntable motors. The :apstan Drive Mo tor wi. ll continue 
to operate so lon0 as the tape rem ains threaded . 

~ . 3 . 5 GAF:C::TY ll'·IT.SRL ~.::; I-<:.S 

.'.'hen the tape is moving in either of the high speed modes {Fast 
Forward or :1ewind) it is not poss ible to switch t0 the P lay mode without 
first pushing the 3top button. In _7'ast Fo't'ward, contact i:i<S03- l interlocks 
the ?lay Relay and C a pstan Solenoid . In Rewind, EI<:504. - 3 is the interlock. 
CAUTICN: If the :::top and ? lay buttons are ::>ressed ;n rapid sequence when 
the tape is in either high speed mode it will almost invariably be broken. 
A lways allow time for the tape to step completey when switching from the 
fast modes to P lay. 
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'i'he routine maintenance program outlined b e low should Le 
carefully followed if proper performance is expected of the machine 
at a ll times . It is recommended that an :peration and Maintenance 
Lo3 b e kept . 

fhe :::::apstan, the head faces and ta~e guides should be cleaned 
daily with ethyl a lcohol app lied with a soft cloth. . ✓ARNil\lG : DC NCT 
u.:;~ 0Al:1BC1-r T.i:TRA:::~-:. L CR ID.2 TC CL.SAN H2AD.3. IT A :::T3 A~ A 
.3CLVENT CN '!'HE :?LIO:SCND .TEICH BIND0 THZ LAMINATICN.S TO­
GETI-IEE{ . 

The capstan id ler \-✓heel should b e cleaned weekly with ethyl 
alcohol al)pl ied with a soft c l oth. Great ca re must be taken to see that 
oil does not reach the rubber tire . Avoid, as much as possible , touch­
ing the tire with the fina ers . 

The ti re will gradually pick up the lubricant with which most 
tape manufacturers im:'..)regnate their tapes . This condit ion is unavoid ­
a ble. The lu b ricant plays an important :Jart in reducing flutter , head 
wear and tape squeak. It also permits more unifo r m head contact, and 
therefore reduces high frequency amz;ihtude variation. 

In general , fai lure t o keep the idler wheel tire free of tape 
lub ricant 01· any other oi l by weekly cleaning will eventually result in 
loss of pos i tive drive at the ::apstan - particularly toward the end of a 
reel when hold back tens ion is highest. 

4 . 4 , 2 LU3.RI".:ATICJ\1 

':'he following pa1 ts of the 'Lape Transpor t Me chanism require 
lubr ication every three months , or a fter every thousand hours of opera ­
tion, v,hichever occurs first. 

A . '.:apstan Drive Moto r . The upper sleeve bearing of the 
::apstan-Drive-Motor'shoulc1 be lub ricated with one of the 
following recommended oils or its equival ent: 

350 - 6/l/'j3 

Gulf Oil & n efining ::::ompany " (Gulfc r est A} 
Standard C il :o. of Indiana - (Stancil #lC or # 25) 
Socony Vacuum C il ::o. - Garg oyle DT:-L Light 

4- 9 
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For proper lubrication, the Drive Motor should be removed. To 
disrnount the motor, remove the four screws that ho ld it to the 
top ? late and unplug the motor connector (?504:P) from its socket 
(J504:Ci) . (One of the motor mounting screws is below the :apstan 
Idl er. For access , hold the id ler back. ) The oi l hole will ~e 
found in either the top or the side of the motor end bell, depend ­
ing upon the motor manufacturer. Lubricate with ten drops of 
one of the recommended lubricants and replace the motor. 
After repla cement, check the capstan id ler rressure and if 
ne c e ssa 1·y readjust as indicated i n 4 . S. 3. 

B. ~~~s_!~r:_~~e..:• :,:temove the dust cap on the wheel hu b by 
prying up gently. Lubricate by saturating the fe lt washer with 
no mor e than 6 drops of GAZ 20 o il . :r ARNING : Do not over­
lubr icate o r the wheel will throw oil in operation. Should oil 
spill on the 1·ubber ti1·e , clean immediately w ith ethyl alcohol. 

NC '!':i.!: : The ~eel Idler Assembly , the Takeup Tension Arm Assembly 
and the Takeup and Rewind Motors contai n ball bearings , and 
require no lubr ication, 

~ . 4 , 3 HEAD DEll/iAGH~TIZA TICN 

C ccasionally, the heads may become permanently 
magnetized thr ough an e lectrical fault in the amplifiers , improper use of 
the machine, or by coming in contact with a magnetized object. Magnetized 
heads w ill cause an increase of 5 to l C db in noise level , and may ruin good 
tapes by partially erasing high frequencies . The full dynamic range of the 
machine cannot be realized if the heads are magnetized. 

Any phenomena that tend to put a large unbalanced pulse through 
the record head will magnetize it, If the following precautions are observed , 
no d ifficul ty should be exI)erienced. 

4 - 10 

A . Do not remove any tube from the record amplifier 
while the machine is reco1·ding. 

3 . Do not connect or disconnect input leads or head 
leads while reco;:ding. 

..., . i!hen tJutting the machine in the R ecord mode, wait 
a half second between the pushing of the Play and the 
Record cuttons to allow motor and solenoid switching 
transients to die out before the :'.~ ecord Head is connected, 
in ot·der to prevent -:JeTrnanent 1nagnetization of the head. 
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u. Do aot satl'rate the 1ecc;:d am.'.)lifier wii;h a b nor,-.oally 
hi.gh intJ1..1..: si3nals . ..,uch si0 nals wcu.ld :_.e lJ o :!reate1· 
than ta)e saturation o r a ~)p 1·0:~i,nately ~O cl ._;reate r than 
:-1orn,al .:},eratiPz; level. 

-, . . ., . D o r,ot ~est conLinui~y of the heads \J ith a11 ohm ttie ter. 

.:;hould the heads becorne rnaenetizecl, i:hey can be dema3 neti.zecJ 
readily ,vith an A1v1?:.: .. r :- ead Dema~11etize ,._• (':atalo;s ·, ::>'"). The 
follo\·1 ing der..1.a ~ ,1.etizacion ~) rocedure s~1ould be _'lerior:-:· ed : "'.iro· ·J 
the :?owe r s,-.,itch :-:T.:?. .: lu.::; the Demagnetizer into a 1 ! 7 volt 
A: source. :: ring the ti?s of t~1e oen1aznetizer i n close pro:cin, ity 
to, but =1refera '.:- ly not in contact wifo , the head core stack. :;un 
the ti;)S cf the dema(5netizer U~"'I a nd d ov,n the entire len0 i;h o[ the 
core stac!<: (the ti.? s r.;hOl'ld stt'addl e the ::;a :)) three or four tim~s . 
:<emove the demaJ netizer very sl0\1ly allowinJ the Ll.fluence of 
its A':, fie ld to die off c1·adually . T his o:Jera t i.on neeo be :"'erfo1·mcd 
onl y on the ~ecord a nd :?lay:")a cl~ heads , as the ~ rase b ead w ill cle ­
..:1a 1 netize i tself. In the even t demagnetization i s not effeci;ed , 
re:Jeat the _)l·ocess several ~i.r_, es . 

::;hould the ::; a :::istan or ta·.~e guider; "be c ome ma3netiz.ed t,n·ouzh 
contact wii:h s om e mag:1eci3ed object, a few :_)asses u_:, and d o :m 
their lenr;th '.vith the l1ead dema:;netize1 and then slow ,·1 i~:1dra wal 
should suffice to c.lema.:;e eti.ze ~hem. 

·2.,he mechanical assern:..,ly i ::; shi:_:iped from foe factor y ·.v i. th all ad ­
j ur.;°i;n1ents set for cor1·ect ,Jerformance . It s1'ould not L>e necessary to 
chan15e a ny adjus tr.,ent iJefo re 

1
Juttini; ~l1e mac~1 i .-1e i nto service, l1.nless 

shi1:.:Ji.1-3 dar.·1a ~e h a s occurred. In ~he course of \·1ear in nor:..1al se;:vice, 
or i.n the event of cor11:)onent failu ,:e, a nd re:_J lacement of ~Ja1·ts , so~_,e 
readjustments ,.1ay ce necessa:.:y. -:::'he recommended procedures for 
making r.;uch adjustments a re detailed below. ':'he locations of all acljl' S t ­
merit roi n ts are shovrn in foe fi i ures at the 1·ear of this book. 

7 akeu•J a nc re,·, ind tensi.oi1~ a1c adjus ted by the s lides on 1·esi.stors 
_15:3 and ~15C:+ . ~.Che torque 0i .. oth Gl1e re\vind ai1d tal,eup 1.1otors m~,st 
:;e adj,1 cted tc si;: ounc!'.!s at 1 A:':'.: ~eel hn:, cl iamete i:. 'J."'!1is is done 
as follow s : 

,_ - 1 ) 
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A. ? lace an emlJ ty 10- 1/2 inch HAR7E reel on the Tape 
::;u?pl y ri.'urntable . 

3 . Take a p ie c e of string about thirty inch.es long, and 
tie a small loop at each end . 

v • Attach one loop to the tape anchor on the ree l hub, 
and the other lOOIJ to a spring scale (0 to lC oz. preferred). 

D. :c-:otd the .3afety J\vitch closed by tapi ng the T a keup 
:,:a nsion Arm in the switch- on position with a piece of 
scocch tap e or masking ta~~e. 

Z . Press tl1e ?lay button and read the pt1ll as tl1e str ing is 
wound onto the hu b. It is advisable to "follow" the string in 
sloY1ly, takin0 the reading while the turntable is in steady 
motion. (The static ?Ull of the turnta ble may produce a 
reading sli!:5htly higher than the steady motion read ing.) 
HCTB : Most S;? ri.n3 scales , v.rhen he ld horizontally , w ill 
shov.r a zero readi n.z different from the normal scale z e ro. 
/l_llow ance for this error should be made when taking 
reading s . 

Adjust ::l50S for a six ounce sca le r eading. 

G . .3eDeat tl1e ent ire procedure on the Takeup Turntable, 
adjustin3" :.~503 for six. ounces . 

.: rake tension is adjusted with no power a ?pl ied to the 
m achine. Adjustments are m ade a t the two points shov1n in 2.i" igure ! 2. 
Th e proceclure is as follows : 

4 - !2 

A. P lace· an empty 10 - '. /2 inch l'TAPTB reel on the Tape 
::;upply Turntable. 

3 . Tie a loo;J at each end of a piece of str ing about thirty 
inches long. 

..... . Attach one loop to the tape anchor on the ree l hub • 
.7ind i;he string on by turning the r eel clockw ise by hand. 

350 - 6/1/53 
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.C. Attach the loop in the free end of the string to a spring 
scale, a nd pull . (The turntable will rotate counte1·clockwise. ) 
Take a reading only when the turntable is in steady moti :-•·. 
as the force required to overcome the static fri.ction wili 
2,1roduce an excessively high initial reading. 

J:. Adjust the rewind motor brake for a reading of approxi ­
mately 14 ounces . 

~-. l'Tov✓ wind the string on the hub by rotating the reel 
counterclockv1ise; pull, and take a reading. ( ':'he turntable 
will rotate clockwise. ) The reading should be aoproximately 
7 ounces . 

G. nepeat the entire ;)rocess on the takeup turntable, this 
time adjusting for a pproximately 14 ounces when the table 
is rotating clockwise and approximately 7 ounces counter ­
clockwise. 

NOT:: : After long usage, the graphited - felt linings of the brakes 
,·,ill begin to g laze, and the brakes may exhibit some tendency to grab. 
This condition :nay be relieved by peri'odic readjustment of brake ten­
sions, but eventually the bral~e linings will have to be reconditioned 
or replaced, as described in the .Section 4 . 6. 2. 

4 . 5. 3 CAP::;TAN IDLER PRZCSurt::: 

The :apstan Id ler is forced against the Capstan by the action of 
the ::.apstanG olenoid (1~501) . Idler pressure is supplied by the : apstan 
Idler Pressure Spring, and is adjusted by a lock nut on the Capstan 
:3ol enoid spade bolt. (Cee Figure 12. ) Little or no pres sure is supplied 
by the spring if the:: apstanC olenoid is not bottomed, Tightening the 
lock nut increases idler p1· essure unti l a point is reached where the 
solenoid wi ll not bottom. At this point, idler pressure drops to a value 
which is inadequate to permit the Capstan to drive the tape , and slippage 
will occur unles s the nut is backed off. :i:xcessive pressure should also 
be avoided as it throws an unnecessary load on the upper sleeve bearing 
of the Dr ive Motor. The recommended procedure for adjusting idler 
pressure is as follows: 

A , Hold the safety switch on by taping theTakeupTension 
Arm in the switch- on pos ition with a piece of scotch tape or 
masking tape. 

350 - ':,/ 1/53 4 - 13 
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- re!;s tbe ? lay buaon, and chech: to see that the :a.,stan 

::ole,1oid i.s oottomed. (7.he .::a.1sta n Id ler can be pushed off 

the ::a~1s ta n eas ily by pushing on the idle r arm , if the solenoid 

is not bottomed. ) If necessa ry, bac!.: of f the lock nut until 

the solenoid does botto.n. (.3ee UC TJ: below. ) 

.., . Readjust the lock nut until the :::: a !)stan Id l er is just touch­

in3 the .::a!)stan \."1hen the solenoid is bottomed (the :1oi.1.t at 

which one fin3er he ld li3htly on the c a:-;s tan id ler hub ,,✓ i. 11 keep 

it fron"l rota ting) . 

D . ':'ighten the lock nut 2- :/L;: turns. 

.I: , Fress the Cto~1 button, then press the P lay butt on and check 

to be sure that the solenoid will bottor:. after the last adjust­

ment. If not, then either the solenoid or l in:.:a0e is defective. 

If properly adjusted as outlined abo,·e , sufficient capsta,1 id le · 

?ressure eJ:isi:s under all operatin3 con~Ltions to prevent ta:)e sl:~.1page, 

unl ess the id ler or the ::::a:::,stan should ) ecome contaminated ,. ich oil or 

fore ign matter. 

r-rc T:.I: : In the course of no: mal 0~1eration in the rylay or record 

modes , the temy.,e rature of the .:apstan .=:o l e1:oid will rise , and its D::; 

resistance ,·, ill i.ncrease. '.:.'he .. ·efore, the n:ini:.num line vo ltage re­

quired to cottom the solenoid ·.,he,1 ii; is hot will '.:,e crreater than that 

requil·ed v,hen it is cold. If the machine is O?eratin3 on unusually low 

line vol tage, sometimes encountered in areas v,h e re regulation is poor, 

the solenoid may fail to bottom afte1.· it has reached normal operating 

temperature, Ii; i~ advisable, foere:Core, to allow the machine to o:,:,erate 

in the P lay mode for about half an hour '.:-efo .. ·e making any necessary 

sol enoid adjust:.nents. This will a llov, ~he w idest margin of safety ,·,ith 

res?ect to line voltage variations . (The solenoid is factory-aujus ted to 

i)o~tom at 9:, line volts cold and : C!i line volts hot. ) 

A! l sub - ass e n,blies of tlie .i.a~1e Transport wiechanisr., can be 

easi l)· dismounted wi~h the use of a scre,·,driver and a fe\"✓ small socket-

he~d screw keys . ::A U'.:.~ICl : e~ r;:; IITADVIJA .3L:.:.; ':': A'i'T.::1✓~::?T .:Si✓-:?~ ,Z'_'_: 

DIGAC.'.i~M~LY :.::,:;:.- ANY C:? T. -~ cu 2 -AG.32i'li3LE:. T:-r.:; Lr::;--_' 8"7 IlfDIVID­

UA L LY n:,~PLA::::EA--~L.:: PA~1TC Ul'rD:2:3 :I;A:!: A.::;.::~M.uLY LISTII fG IJT TBE 

:?AP.'.1.~.:; LICT .:1-:CU.i..D .J~ u.:; :DA::; A GUID-: ::::. DICA.'.).:;:.::iA::1 ! L I1fl!'.J . 
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REPLACEMENT OF PARTS OTHER THAN TH03E LISTED CALL::; F OR 
l?RECISION WORK -.J.JHICH SHOULD NOT BE A TTElV~PTED IN THE FIE.L0. 
A83EMBLIES WITH DEFECTS IN PARTS CTHER THAN THC8E LISTED 
AS RE1'LACEABLE SHOULD BE RETURNED TO THE FACTORY FOR 
REPAIR OR RE1'LACEMENT. 

4 . 6 0 1 PACKING PRECAUTIO NS FOR MOTCR3 

In packing motors for return to the factory, particular care should 
be taken in order to avoid the bending of their shafts in transit. 'Nhen 
packing a Capstan Drivemotor, always remove the fan and flywheel from 
the motor shaft. Retain the fan and send the flywheel with the motor. 

4 . 6. 2 BRAKE RECONDITIONING AND REPLACEMENT 

Brake linings may be reconditioned in place by the following pro­
cedure : i':Iix one level tablespoon of graphite with 8 ounces of carbon tet­
rachloride. Apply to the brake linings with an oil can. (Be sure the can 
is free of all traces of oil. ) After re- graphiting, the turntable motors 
should be run for ten m inutes with the brakes on in order to wear in the 
gr aphite , This can be accomplished either by disconnecting the brake 
sole noids temporarily, or by removing one of the clevis pins in the brake 
linkage to prevent the brakes from being released when the solenoids are 
e nergized. 

If the brake linings are too badly worn to respond to this recondi­
tioning procedure, the brake band assemblies should be replaced as fol­
lows, r eferring to Figure 12: 

A. Dismount the Brake Housing Assembly by r emoving the 
screws that hold it to the motor, taking care not to drop or 
lose the spacers under the housing. 

B. Unhook the Brake- Tension Spring. :.oosen, but do not re­
move, the two socket- head screws in the Br ake Band Link by 
inserting a socket-head screw key (i . e .• an Allen wrench) be­
tween the two Brake Solenoid Links. 

c. Pull the :Jolenoid Plunger out of the Solenoid, and the Brake 
Band will come free of the Link. Note that this end of the band 
is slotted. 
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D . :?-emove the two screws that hold the other end of the 3rake 
:2ia,1d to the housing. Note that three clamping elements are 
involved : i;he clamp, and two sprine- s teel leaves, and that 
the assembly 01·der, from the housing wall out is brake band, 
long leaf, short leaf, clarn;.:i. 

E . Immediately ~efo re installi.n3 the new 0rake band assemHy, 
it should be pressed flat bei:\·,een t,;,,-,o boards in a vise in order 
to compress the felt lining:- If this is not done the lining will be 
too thick to pe rmit free rotation of the bra l,e drmn after install­
ation, and will result i.n draea- ing brakes and improper brake 
differential. ~nee the ba nd is installed , the felt v,1ill no tonier 
swe ll, as it does relatively quickly when the bands are not 
bent in their normal curve. 

7 . rl'o i nstall the new bra ke , insert i~ throuah the hole i n the 
i10using, making st1re the lining faces in tov1a 1·d the center, and 
secure it to the housinc. 

G . Insert the Colenoi.d ? lunger and sli? the slotted end of the 
:Jra~~e :.:.and Jack between ~he = rake 2 and Link a nd ::1amr,. 
DC ITCri' TI.3:--ITZIT T~--Ij~ c-:;:..•i~ !~ !iI TES LiiG(, 

E . Il e - r...,ount the 3ra~ce :--:ousing Assemb ly on the motor , 
(:Z,e sure to install the s:)acers.} 

I . P ush the Colenoid ? luneer do-.vn until it bottoms . Adjust 
the depth of insertion of the :Bra!::e 3and between the L ink and 
:: larnp so that the B ral~e :C r ur,1 rotates freely \--✓ ith no drag; then, 

tighten the screws. :::AU'..:'IGIT: If the ba nd is set too far forward 
i.n the link, it will buckle slizhtly v1hen the .'.:;olenoid :?lunger is 
b ottomed by hand, If this com1i.ti.on e:~is ts the ~:> lunger m ay not 
0 ottom when the solenoid is energized. 

J . 

I~. :;:;un the brakes in for cen r.1 inutes as described in the re ­
conditioning p rocedure above , and then adjust the ara~<e tension 
as described in Cection ~ . '.J , 2. 
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SECTION 5 

ELECTRONIC ASSEMBLY 

The E lect ronic Assembly consists of a Record Amplifier, a 
Playback Amplifier and a Bias and Erase Oscillator on one chassis. 
The Power Supply is mounted on a separate chassis . 

5. 1 Record_ Ampl ifier 

The Record A m plifier consists of four stages; a high-gain 
pentode pre-amplifier for microphone and balanced bridge inputs 
(V40 1, l 2SJ7}, two triode-connected-pentode amplifiers (V402, 
V403, two 12SJ7}, and a constant-current t riode output stage (V404, 
6C: 5/6JS} . 

One of three available input circuits can be selected by the 
Input Transfer switch (S401) . 'i✓hen S401 is in the UNBALAN::ED 
BRIDGE position, the input transformer (T401) and the input pre­
amplifier (V401} are bypassed , and the signal is fed to the g rid of 
V402 through the Record Leve l Control (R409}. 

Separate high frequency pre - emphasis for each speed is pro­
vided by the Record Equalizers (C406 or C407 and R413} between 
V402 and V403, and the LC combi nation in the ca tho de return of 
V404. Equalization is changed by the Equalization Switch (S402). 

The output of the constant current amplifier (V404) is fed 
to the Record Head through the coupling condenser (C41 2). The 
Noise Balance Bridge (R422, R423, R424, R425) serves to 
counterbalance any leakage current from C4 l 2 or any asymmetry 
in the Bias Osci llator (V408) output, either of which would tend 
to magnetize the Record Head permanently a nd result in an in­
crease of 5 to 10 db in noise level, and the introduction of second 
ha r monic distortion. 

V{hen the Record button (S403) is pressed , the Record Relay 
(1<40 l) is energized through contact KS0 2-1 of the P lay R elay 
(in its energized position), K503- l of the Fast Forward Relay 
(de-energized}. and K504-3 of the Rewind Relay (de-energized). 
The Record Relay therefore cannot be energized unless the 
m~_chine 2=- in ~he PLAY mode. (See Figures l or 2, and 3. ) 
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5. 2 'Playback Amplifier 

The Playback Am p lifier is a thr ee - stage pentode amplifie r 
which p r ovide s a + 4 VU 600 ohm output at the Line Out Son ­
nector (J404P). The feedback l oop of t he fi r st stage (V405) in­
cludes the P layba ck Equalizer (R435 and ::417) which provide 
a suitable RC fo r P layback de - emphasis , A feedback loop 
around the last two stages (V406, V407) serves to minimize 
distortion. 

S. 3 Bias and Erase Oscillator --- - -- -- - -------
The Bias and E r ase Oscillator (V403) is a conventional 

push-pull triode oscillator which provides a l 00 I<C signal to 
the Erase and Record Heads , 

5 , 4 VU Meter and Monitoring 

s. 5 

5 . 6 

5-2 

Visual and audible monitoring checks are provided by the VU 
meter (M401 ) and the Phone Jack (J403S}, \"Tith the Meter and 
Output Switch (S405) in the Erase position, the VU is connected 
acres s R453 and indicates erase current. -..r ith S405 in the Bias 
position, the VU is ac r oss R459 and indicates B ias current. The 
VU is across the P layback Amplifier output in both the P layback 
and Recor d positions of S405. In the Playback position, the VU 
monitors the complete playback circuit from the Playback Head 
to the Line Out (J'104P) . In the Record position, the last two 
stages of the Playback Amplifier are disconnected from the first 
stage and are fed by the output of the first two stages of the Record 
Amplifier (picked off R428, the Record Calibration Control) , 

?ower Supply 

The Power Supply (Figure 4) provides 6. 3 volt AC heater 
power . 12. 6 volt DC heater power (through a full wave selenium 
rectifier, SR601 } and the plate supply through a 5Y3G Full '.'ave 
R ectifier. 

Electronic Alignment 

Al ignment consists of making all adjustments necessary for 
proper electronic performance. A recorder "out of alignment" 
may be characterised by poor frequency response, high no i se , low 
output, high distortion, or a combination of these faults . A ll 
l mpex recorders are correctly a l igned at the factory just before 
shipment, It should not be necessary to realign the recorder on 
a rr i va l. Should there be a doubt at any time concerning the 
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condition of the record~r, it is sugge~ted that a r 2?id overall performance 
check be made as described in 3e:::tion 2. Realienmant is called for only 
if performance does not fall within the It.nits given in ,Jpecifications . 

The following two sections should be thoroughly absorbed before ~o­
ing ::m to the details of alignment procedure. 

5 . G. l Ali~1ent and Test Equipment Re:!uirements 

The fellowing list covers the minimum equipment requirements 
for proper alignment and testing. 

A. Audio 2 scillator - Hewlett- 1?ackard l Fadel 2JC0 
or equivalent. 

B. Vacuum Tube Voltmete r - Hewlett- T)ackard i\•Todel 
4OOC or equivalent. 

C, A.n"Jex Alie:nr:1e nt Tape 

For 3- 3/4 - 7-1/2 inch machines - Ampex Catalo~ 1r5563 
For 7- 1/2 - 15 inch machines - Ampex Catalo9=; #4494 
Both of these tapes are recorded at 10 db below Cperatin~ 

r .... evel. The Catalog #5533 tape is recorded at 7-1/2 inches 
per second, the #44£4 at 15 inches per second. .Each tape con­
tains voice announcements for the following tone sequence: TJ}ay­
back head azimuth check tone, r eference tone for playback level 
adjustment, tone series for playback response check. 

D. Ampex Head Demagnetizer - Ampex Catalog #704 

Hieh Impedance Headphones 

F . 1/4" :-3.exagonal Socket vVrench 

5. 3. 2 General Precautions 

It is always advisable to demagnetize the recor d and playbac!c heads 
BEFORE putting an alignment tape on the machine. l\"agnetization of the 
heads will cause par tial erasur e of the high fre:iuencies on the tape and make 
it useless as a standard. Demagnetization pr ocedure is given in ":ection 
4. 4. 3. 
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The amplifier output must always be terminated in 600 ohms 
when tes t ing or aligning. Either put the LINE TERMINATICN switch 
(S404) in the CN position or terminate the L INE OUT externally with 
a 600 ohm resistor. 

It is not necessary to dismount the Electronic Assembly from 
the consol e or case for most alignment p r ocedures . The procedures 
that require bench adjustments are specially no ted as they appears . 
CAUT ION : There are a few distinc t differ-ences between adjusting a 
3 3/4 - 7 1/2inchmachine· and a 7 f72""""= 15 inch machine. Read -
the pr0cedurescarefully where thesedifferences ~ indicafec[°-

A vacuum tube voltmeter is not strictly necessary in most 
of the procedures outlined, a s the internal VU meter serves ade ­
quately. Only in cases where levels fall in the less sensitive ranges 
of the VU meter is a VTVM called for . :orr esponding readings of 
VU meter and VTVM are given wherever applicable. 

5 . 6. 3 _!:layback :?_ircui! Alignmen~ 

5 -4 

P layback circuit alignment consists of the following: 

A . P layback Head Alignment (Steps 1, 2, .3, 4 , 5 ) 

B. P layback Level Setting (Step 6) 

r ...... . 

D. 

Playback Response Check (Step 7) 

Playback Equalization (Step 8) 

A. P layback Head ~ignment 

1. Throw the Line Termination Switch (C404) ON. Throw 
the Tape Speed Switch (S503) and the Equalization 
Switch (S402) to HIGH. Turn the Meter and Cutput 
Switch (.'.3405) to PLA YBAGK- LZVEL. Set the P lay­
back Leve l Control (R438) at mid-scale. 

2. Connect a VTVM to L INE OUT (J404:?), strapping 
Pins 1 and 2 togethe r. Connect high impedance phones 
to Phone Jack (J403S). 
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3 . Re m ove the two screw s from the to!) of the Head 
Hous ing :::over , and pull the cover gently up and back 
to r emove it. (The head s , from left to 1·i6ht, when 
facing the machine, are; Erase, I\ecord , and P layback). 
The left- hand e lastic stop nut on top of the ?-ecord a nd 
Pla yback heads is the azimut h adjust. :A UTION: 
N~~vr::s A TTEM?T T O ADJ UCT ANY CTH2R 1 TUT Cd 
3;:r{ •~ . .' ON THZJE H~ADS. 

4 . Thr e a d the appropr iate a lignment tape on the machine 
(s e e '.Jection 5, 6 . l C}, and pre ss the P lay button. T h e 
first tone on the tape i s for Playback Head a l ignment. 

5 . Using a 1/4 inch hexagonal socket wrench, adjust the 
left - hand elastic stop nut on i:.op of the P layback Head 
for maximum output as seen on the VU or the VTVM. 

E . P layback Level Adjustment 
. ·---- -- - - ---

6. The second tone on the tape is for ...., layba::k level 
adj ustn,ent. Adjust the P layback Level Contro l (R43C) 
for a reading of -!O on the VU (-6DBM on the VTVi,IT) . 
CAUTION : THIS '.J2TT ING iVlUST 3.3 R1:TAil'TED UNTIL 
THC RECORD lIT:VZL M:TBR ::::ALIBRATI::)N 1-IAJ 

BBEN ADJUSTZD A3 DESCR I5~D LATER . IT 1:..; 
3UGGEGTED THAT THE SETTll'TG BE MAHI<ED BY 
A PENCIL L I NE ON THZ FA::::!: PLATE . 

~ . P layback Response Check 

7 . The next series of tones is for checking the frequency 
response of the Playback Head and Amplifier. If the 
playback circuit is properly aligned, the response 
will meet specifications at both speeds available o.n 

the machine . If the response does not rneet speci ­
fications , one of the following is indicated : 

(a) •.Torn or otherwise faulty Playback Head . 

(b) Faulty alignment tape. (High frequencies 
partially erased by passine over rnag­
netized heads . ) 

(c) .:.."'layback Amplifier improperly equalized. 
(Jee Step 8 , which follows} 
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D . .Playback :Cqualization 
. .. . ~ - - ----- -- --

e. ~qualization setting ·will usually be found most 
convenient as a bench p1·ocedure . The curves to 
which the machines are set at the factory are 
shown in Figure 6 , Note that the 7 /211 and 15" 
:?layback curves are identical. The 3 3/4" curve 
differs, but is not adjustable. Therefore, P layback 
equalization need be set only at the 7 l /211 speed on 
any machine. With the Equalization Switch set for 
the 7 1/211 speed , connect an audio oscillator and 
VTVM as shown in Figure 6, and adjust the P lay­
back Equalizer (R4:35) to give the frequency response 
of the 7 1/2" - 15 11 curve . Deviation from this curve 
is not recommended. CAUTION : IF IT HAC BEEN 
NECESSARY TC ADJUST THE :PLAYBACI; Er-UAL ­
IZATION, AS DESCRIBED ABC V~ , GC BA:: I< AND 
REPEAT STEP 6 BEF ORE PRGCZEDING ANY 
FURTHER . 

5 . 6 . 4 Erase and Record Circuit Alignment 

5 -6 

E rase and Record ::ir cuit A lig nment consists of the follov,ing : 

A . E rase Adjustment (Gte..,)S : , 2) 

B. 

,,... 
..., . 

D. 

E. 

F . 

G. 

E ias Adjustment (~teps 3, 4, 5 , 6) 

Bias Meter ::alibration (Step 7} 

Record Level Meter Ca libration (Steps C, 9) 

Record Head Alignment (3tep s 10 , 1 1) 

Record Equalization and Response ::heck (J teps 12, 13, 14, 15) 

15" Equalization (.Steps 12, 13} 
7 1/211 E qualization (Steps l 2, 14:) 
3 3/411 Equalization (Steps 12, 15) 

Noise Balance Adjustment (Gtep 16) 
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A . E rase Adjustment -- - - ------
1. Thread a new blank tape on the machine . 

2. Turn the Meter and Output Switch {S405) to the ERASE 
position. Put the machine in the Record mode and read 
the erase current indication on the VU meter. The read­
ing should be approximately zero, {Since line voltage 
has some effect on erase current, variations of + 1 db 
in the meter read ing may be ex;_)ected . Do not readjust 
the Erase Trimmer if the reading falls with in this range. ) 
To adjust erase current, back off the ~ rase Trimmer 
(C43C) to mini.mum capacity {clockwise), and then in­
c rease the capacity until the VU meter reads a pproxi­
mately zero. CAUTION: THE ERAS:;:: ~URRENT 
ADJUS TMENT HAS A DIRECT EFFE:: T ON B IAS 
CURRENT AND SHOULD NOT BE CHANGED A:.?TER 
THE B IA3 ADJUS T MENT HAS BEEN MADE A3 
DEJCR IBED BELO':I . THE BIAS ADJUSTMZ NT J ILL 
NOT AFFEST THE !!:RABE ::URRENT . 

B. Bias Adjustment -- - --
3. Turn the 1v1eter and Output Gwitch (S405) to the ?LAYBA::K­

LEV.E L position. Turn the Input Transfer Gwitch (S40 1) to 
the UNnAL ANSED BR IDGE position. Throw the Tape 
Speed Switch {S503) and E qualization Switch (S40 2) to 
HIGH. 

l1 , C onnect an audio oscillator to the L INE IN (J401S) 
strapping Pins 1 and 2 together. 

5 . For a 3 3/4" - 7 1/211 machine, set the audio oscillator 
frequency at 500 cycles . For a 7 1/211 

- 15" machine 
set the oscillator at 1000 cycles. (These are the 
optimum frequencies for adjusting Record Bias on the 
two machines . The adjustment is made at the higher of 
the two speeds available on any machine, and serves 
for both speeds. ) Fut the machine in the Record mode, 
and adjust the R ecord Level ::ontrol (R409) for a 
reading of approximately zero on the VU, (approxim ately 
+4 DBM on the VTVM). 

350 - 6/1/53 S-7 
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6 . Adjust the Bias Control (R460) for maximum output as seen 
on the VU or VTVM. (It is desirable to be within at least 
1/2 db of the maximum efficiency point in order to achieve 
wide frequency range recording at the lower of the two 
available speeds. ) 

G . Bias Me ter Calibration 

7 . With the machine still operating as described under Bias 
Adjustment, above, turn the Meter and Output Switch to 
the RECOR D - BIAS position. Adjust the slide on the Bias 
Meter Calibration resistor (R459) for a zero reading on 
the VU meter, (+4 DBM on the VTVM). 

D . Record Level Meter Calibration 

8 . ii{ith the machine operating as described in the last step, 
turn the Meter and Output Switch to the PLAYBACK-LEVEL 
position, and re-set the audio oscillator to 250 cycles. Set 
the Record Level Control (R409) for a reading of zero on 
the VU (+4 DBM on the VTVM). BE SURZ THE PLAYBACK 
LEVEL SONTROL 1S ST ILL SET AS DESCRIBED IN 
SECTIGN 5. 6 . 3 STE:? 6. 

9 . Turn the Meter and Output Switch to the RE00RD-LEVEL 
pos ition, and adjust the Record Level Meter Calibration 
resistor (R428) for a reading of zero on the VU (+4 DBM 
on the VTVM). 

E . Record Head Alignment 

10. Set the audio oscillator at 15,000 cycles, (10,000 cycles for 
3 3/411 

- 7 1/211 machines) and be sure the Tape Speed and 
Equalization switches are on HIGH. Turn the Meter and 
Output Switch to the RECORD-LEVEL position. Set the 
Record Level Control {R409) for a reading of -10 on the VU 
(-6 DBM on the VTVM). (For 3 3/411 

- 7 1/2" machines, set 
for -16 DBM on the VTVM. ) 

11. Turn the Meter and Output Switch to the PLA YBACI, - LEVEL 
position. With the machine in the Record mode, adjust the 
left-hand elastic stop nut on top of the Record Head for maxi-
mum output as seen on the VU or VTVM. Several peaks may be 
noted . Always choose the peak of greatest amplitude , NOTE : The 
Playback Level Control ( R 438 ) maybe set for increased gain so that 
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this and the following adjustments may be made in a more 
sensitive meter range. CAUTICN: 1./Hi~N ::{SPLA:; ING 
T HS H C:AD HOUSING ::OVER , DC NCT TIGH T :SN DC TN 
T O O P..ARD ON THE SCRE-. .1::;, C R THZ !-IE AD ALIGN ­
MSNT MAY BE DI.:::;T URBED BY BOVTING C F T!iL E.:i:AD 
MOUNTING PLATE . 

F . _½_cord E qualiz ation and Response ~ heel< 

I 2. Unlike P layback Amplifier Equalization, Record Amp lifie r 
Equalization must be adjusted at both speeds available on 
any machine. The curves shown in Figure 7 are tho se to 
which the machines have been set at the factory, using a 
typical professional quality tape. If the factory setting s 
do not produce a flat response on the tape of your c hoice, 
do not hesitate to readjust the equalization (bias m ust 
be readjusted as well). The following p rocedure w ill 
produce a Hat overall response for any p rofessional 
quality tape. 

15 11 :2: qua l iz a tion 

13. Get the Tap e Speed .Switch and .8qualization Switch fo r 
l S" sp eed. Set the audio oscillator at 250 cycle s . 

350 - 6/1/ 5 3 

Turn the Meter and Output J \.·1itch to the 3 ~ ::ORD- LEV .i:1 
p osition and set the Record L evel C ontrol (R40~) for a 
reading of - 10 on the VU (-6 DBM on the VTVM ). 
Gwitch to the P LAYBACK-LE V.SL position. (The 
Playback L evel Control, (R43C) may be set for in­
creased gain if desired ,) Re-set the audio oscillator 
to 8, 000 cycles, put the machine in the Record mod e , 
and adjust the approp riate Record E qualizer for a 
reading of -10 on the VU (-6 DBM on the VTVM). F r e­
quency response should now be within sp ecifications , 
and can be checked by swee ping the oscillator through 
the rang e specified in Section 1. 

5-9 
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7-1/2" Equalization 

14 , Set the Tape Speed Switch and Equalization Switch for 
7-1/2" speed, Set the audio oscillator to 250 cycles. 
Turn the Meter and Output Switch to the RECORD- LEVEL 
position and set the Record Level Control for a r eadiag 
of -16 DBM on the VTVM. Switch to the PLAYBACK­
LEVEL position, (The Playback Level Control may be 
set for increased gain if desired, ) Re- set the audio os­
cillator to 8, 000 cycles, put the machine in the Record 
mode, and -adjust the appropriate Record Equalizer for a 
reading of -16 DBM on the VTVM. Frequency r esponse 
should now be within specifications , and can be checked by 
sweeping the oscillator through the range specified in Sec­
tion 1, 

3- 3/4" Equalization 

15, Set the Tape Speed Switch and Equalization Switch for 
3-3/4" speed, Set the audio oscillator to 250 cycl-es, 
Turn the Meter and Output Switch to the RECORD­
LEVE L position and set the Record Level Control for 
a reading of -16 DBM on the VTVM. Switch to the P LAY­
BACK- LEVEL position. (The Playback Level -Control 
may be set fo r increased gain if desired.) Re-set the 
audio oscillator to 6,500 cycles, put the machine in the-­
Record mode, and adjust the appropriate Record Equal­
izer for a reading of -16 DBM on the VTVM. Fr equency 
response should now be within specifications, and can be 
checked by sweeping the oscillator through the range 
specified in Section 1. 

G. Noise Balance Adjustment 

5-10 

16. The Noise Balance Control (R424) should never be touched 
unless the he ads have first been thoroughly demagnetized 
as described in Section 4, 4. 3. If a crackling noise is still 
heard in the output after head demagnetization, connect a 
1 MFD condenser across the LINE OUT and adjust R424 
for minimum Record noise as read on a sensitive meter 
or heard in a loudspeaker connected to the output through 
a power amplifier, 

350 - 4/11/55 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ERRATA SHEET 

In the Parts List. Section, page 6-10, the following parts have been changed: 

Reference 
Number 

R458 
R460 
R461 

Description 

7. 5 Ohm 1/ 2 Watt Film Resistor 
4uK 2 Watt Resistor 
150K Resistor 

Delete the parts below: 

R463 
R465 

Ampex 
Catalog 
Number 

V43-227 
RE-278 
RE-296 
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SECTION 6 

PARTS LIST 

This Parts List provides all information necessary for ordering complete 
equipment or any replacement part. The list is divided as follows: 

6.1 Complete Equipment 

6.2 Tape Transport Mechanism 

6.3 Electronic Assembly 

6. 4 Control Circuit Assembly 

6. 5 Power Supply 

6.6 Miscellaneous 

Do not use schematic reference numbers when ordering parts. The Ampex 
Catalog Numbers are the exact designations for all parts used in Ampex equipment. 

ALWAYS INCLUDE THE FOLLOWING INFORMATION WHEN ORDERING 
PARTS: 

Model Number of Machine 

Serial Number of Machine 

Ampex Catalog Number of Part 

Description of Part 

Example: 475-17-R Half Track Head Assembly for Model 350, Serial #53Fl47 . 

IMPORTANT: 

350 - 4/ 30/ 57 

Read Section 4. 6 on Replacement of Parts before disassembling 
any unit requiring a replacement part. 
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6.1 MODEL 350 (Complete Equipment) 

Rack Mount, 7-1/ 2" - 15", Full Track, 60 Cycle Power 
Rack Mount , 7-1/ 2" - 15", Half Track, 60 Cycle P ower 
Rack Mount, 7-1/ 2" - 15", Full Track, 50 Cycle P ower 
Rack Mount, 7-1/ 2" - 15" , Half Track, 50 Cycle Power 
Rack Mount, 3-3/ 4" - 7-1/2", Full Track, 60 Cycle Power 
Rack Mount, 3-3/ 4" - 7-1/ 211 , Half Track, 60 Cycle Power 
Rack Mount , 3-3/ 4" - 7-1/ 2", Full Track, 50 Cycle Power 
Rack Mount , 3-3/ 4'' - 7-1/ 2", Half Track, 50 Cycle Power 

Console, 7-1 / 2" - 15", Full Track, 60 Cycle Power 
Console, 7-1 / 2" - 15", Half Track, 60 Cycle Power 
Console, 7-1/ 2'' - 15", Full Track, 50 Cycle Power 
Console, 7-1/ 2" - 15", Half Track, 50 Cycle Power 
Console, 3-3/ 4" - 7-1/ 2", Full Track, 60 Cycle Power 
Console , 3-3/ 4" - 7-1/ 2", Half Track, 60 Cycle Power 
Console, 3-3/ 4" - 7-1/ 2", Full Track, 50 Cycle Power 
Console , 3-3/ 4 11 

- 7-1/ 2", Half Track, 50 Cycle Power 

2 Case Portable, 7-1/ 2" - 15", Full Track, 60 Cycle Power 
2 Case Portable , 7-1/ 2'' - 15", Half Track, 60 Cycle Power 
2 Case Portable , 7-1 / 2 11 

- 15", Full Track, 50 Cycle Power 
2 Case Portable, 7-1/ 2" - 15", Half Track, 50 Cycle Power 
2 Case Portable, 3- 3/ 4" - 7-1/ 2", Full Track, 60 Cycle Power 
2 Case Portable, 3- 3/ 4" - 7-1/ 2", Half Track, 60 Cycle Power 
2 Case Portable, 3-3/ 4" - 7-1/ 2", Full Track, 50 Cycle Power 
2 Case Portable , 3- 3/ 4" - 7-1/ 2", Half Track, 50 Cycle Power 

350 - 4/ 30/ 57 

Ampex 
Catalog 
Number 

9990-1 
9990-7 
9990-2 
9990-8 
9990-13 
9990-19 
9990-14 
9990-20 

9990-3 
9990-9 
9990-4 
9990-10 
9990-15 
9990-21 
9990-16 
9990-22 

9990-5 
9990-11 
9990-6 
9990-12 
9990-17 
9990-23 
9990-18 
9990-24 
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I Ampex 
Reference Catalog 

I Number Description Number 

TakeuE Tension Arm Assembl_}'. 425-0 

I Individually Replaceable Parts: 
Takeup Tension Arm Spring 422-0 

I Tape Guide 675-0 
Tape Guide Hook 355 

I Reel Idler Assembly, with arm and guide, but without 
flywheel. 

For 7- 1/ 2 -15 ips Machine 4459-u 

I For 3-3/4 - 7-1/2 ips Machine 4459-3 
Tape Guide 257-0 
Reel Idler Flywheel 636-1 

I Ca,estan Idler Wheel Assembly 

I 
F or 7-1/2 - 15 ips Machine 500-0 
For 3-3/ 4 - 7-1/ 2 ips Machine 6092 

I 
Capstan Idler Arm 372-1 
Capstan Idler Arm Bushing 5755 
Capstan Dust Cap 

I 
For 7-1/2 - 15 ips Machine 3506-0 
For 3-3/4 - 7-1/ 2 ips Machine 3506-1 

Individually Replaceable Parts: 

I 
Felt Washer 3583-2 
Retaining Ring 432-007 

K501 Capstan Solenoid 670 

I 
Capstan Solenoid Eye-Bolt 396-3 
Capstan Solenoid Stop 388 
Capstan Solenoid Felt Washer 503-015 

I Capstan Solenoid Pre ssure Spring 676 
Capstan Solenoid Return Spring 5757 

I 
I 
I 
I 350 - 4/ 30/57 6-4 
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Ampex I Reference Catalog 
Number Description Number 

I 
6. 2 TAPE TRANSPORT MECHANISM 

B501 Drive Motor Assembly I 
7- 1/ 2 - 15 ips , 60 Cycle Motor 6150-0 

I 7-1/ 2 - 15 ips, 50 Cycle Motor 6151-1 
3-3/ 4 - 7-1/ 2 ips , 60 Cycle Motor 5585-0 
3-3/ 4 - 7-1/ 2 ips, 50 Cycle Motor 5778-1 I Each includes: 

C501 Capacitor Assy. , 5 mfd 9487-1 
Flywheel 

I with Bodine Motor 981 
with Ashland Motor 2212 

Set Screw, 10-32 x 1/ 4 477-118 I Mounting Adaptor 2211 
Four Screws, 8-32 x 1-1/2 471-489 

Plug, 6-contact, Jones 145-012 I 
Fan 591-001 

B502 Takeup Assembly 9451 I 
Turntable Motor Assembly 7558 I includes Motor, Mounting Flange, 

Brake Drum, and Turntable with Pad. 
Pad 958 I C512 Capacitor, 3.75mfd 035-111 

Brake Housing 317 
Brake Band Assembly (Kit of two) 7970-1 I Brake Band Leaf, 1- 1/ 8" long 720-1 

' Brake Band Leaf, 7 / 8" long 720-2 
K505 Brake Solenoid 337 I Brake Tension Spring 322 

Plug, 8-contact, Jones 145-013 

I B503 Rewind Assembly 9452 

Turntable Motor Assembly 7558 I Includes Motor, Mounting Flange 
Brake Drum, and Turntable with Pad. 

I Pad 958 
C513 Capacitor, 3. 75 mfd 035-111 

Brake Housing 316 

I Brake Band Assembly (Kit of two) 7970-1 
Brake Band Leaf, 1-1/ 8" long 720-1 
Brake Band Leaf, 7 / 8" long 720-2 

I K506 Brake Solenoid 337 
Brake Tension Spring 322 
Plug, 8-contact, Jones 145-013 

I 350 - 4/ 30/ 57 6-3 
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I Ampex 
Reference Catalog 

I Number Description Number 

Takeu,e Tension Arm Assembl~ 425-0 

I Individually Replaceable Parts; 
Takeup Tension Arm Spring 422-0 

I Tape Guide 675-0 
Tape Guide Hook 355 

I Reel Idler Assembly, with arm and guide, but without 
flywheel. 

For 7- 1/ 2 -15 ips Machine 4459-u 

I For 3- 3/ 4 - 7-1/ 2 ips Machine 4459-3 
Tape Guide 257-0 
Reel Idler Flywheel 636-1 

I Ca,estan Idler Wheel Assembly 
For 7-1/ 2 - 15 ips Machine 500-0 

I For 3-3/4 - 7-1 / 2 ips Machine 6092 

I 
Capstan Idler Arm 372-1 
Capstan Idler Arm Bushing 5755 
Capstan Dust Cap 

I 
For 7-1/2 - 15 ips Machine 3506-0 
For 3-3/ 4 - 7-1 / 2 ips Machine 3506-1 

Individually Replaceable Parts: 

I 
Felt Washer 3583-2 
Retaining Ring 432-007 

K501 Capstan Solenoid 670 

I 
Capstan Solenoid Eye-Bolt 396-3 
Capstan Solenoid Stop 388 
Capstan Solenoid F e lt Washer 503-015 

I Capstan Sole noid Pressure Spring 676 
Capstan Solenoid Return Spring 5757 

I 
I 
I 
I 350 - 4/30/57 6-4 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Reference 
Number 

350 - 4/ 30/ 57 

Description 

Head Assembly, with cables and plugs 
Half Track 
Full Track 

Individually Replaceable Parts: 
Gate Spring. Two required. 
Gate Pin. Two required. 
Glass Rod Tape Guide, 13/ 16" long. 2 req 'd. 
Glass Rod Tape Guide, 1/ 2" long. 4 req'd. 
Gate Assembly 
Cable Connector, one-contact. 

Clamp 
Cable Connector , two-contact. 

Clamp 
Cable Connector, three- contact. 

Clamp 
Housing 

Flat Allen Head Scr ew, 6-32 x 3/8. 
Two required. 

Alignment Adjustment Screw 
Alignment Adjustment Nut 

Ampex 
Catalog 
Number 

475-17-R 
475-18-R 

438-1 
403-006 
457 
1372 
479-0 
140-007 
302-009 
140-009 
302-010 
140-008 
302-010 
433-1 

471-476 
471-481 
493-005 

6-5 
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I 
I Reference 

Number 

I C401 
C402 
C403 

I C404 
C405 

I 
C406 
C406 
C407 

I 
C407 
C408 
C409 

I 
C410 
C411 
C412 

I 
C413 
C414 
C415 

I 
C416 
C417 
C418 

I C419 
C420 
C421 

I C422 
C423 
C424 

I C425 
C425 
C426 

I C426 
C427 
C428 

I C429 
C430 
C431 

I C432 
C433 
C434 

I C435 
C436 
C437 

I 350 - 4/ 30/57 

I 
I 

6. 3 ELECTRONIC ASSEMBLY 

Description 

Ampex 
Catalog 
Number 

. 25 MFD 400V Metallized Paper Capacitor 033-008 
25 MFD 25V Electrolytic Capacitor 031-031 
4 MFD 450V Electrolytic Capacitor 031-009 
25 MFD 25V Electrolytic Capacitor 031-031 
. 25 MFD 400V Metallized Paper Capacitor 033-008 
. 0005 MF D Padder Capacitor 038-009 
. 00025 MMF Padder Capacitor (3-3/ 4'' - 7-1/ 2") 038-005 
. 0001 MF D Padder Capacitor 038-002 
. 00055 MFD Padde r Capacitor (3-3/4" - 7-1/2") 038-009 
. 1 MF D 400V Metallized Paper Capacitor 033-004 
25 MFD 25V Electrolytic Capacitor 031-031 
10 MFD 450V Electrolytic Capacitor 031-007 
. 05 MF D 400V Metallized Paper Capacitor 033-006 
1 MFD 400V Metallized Paper Capacitor 033-010 
16 MFD 150V Electrolytic Capacitor 031- 018 
. 1 MFD 400V Metallized Paper Capacitor 033-007 
. 1 MFD 400V Metallized Paper Capacitor 033-007 
. 1 MFD 200V Metallized Paper Capacitor 033-003 
. 006 MF D 500V Silver Mica Capacitor ± 6% 034-086 
4 MFD 150V Electrolytic Capacitor 031-020 
50 MFD 25V Electrolytic Capacitor 031 -030 
20 MF D 450V Electrolytic Capacitor 031-006 
. 01 MF D 400V Metallized Paper Capacitor 033-005 
4 MFD 150V Electrolytic Capacitor 031-020 
25 MFD 25V Electrolytic Capacitor 031-031 
. 1 MFD 400V Metallized Paper Capacitor 033-007 
. 005 MF D 500V Silver Mica Capacitor ± 5% 034-083 
. 015 MFD 300V Mica Capacitor ± 5% (3-3/4" - 7-1/2") 034-092 
. 0025 MFD 500V Silver Mica Capacitor± 5% 034-076 
. 005 MFD 500V Silver Mica Capacitor± 5% (3-3/ 4" - 7-1/2") 034-083 
25 MF D 25V Electrolytic Capacitor 031-031 
4 MFD 450V Electrolytic Capacitor 031-009 
l MF D 400V Metallized Pape r Capacitor 033-010 
2000 MFD 15V Electrolytic Capacitor 031-085 
20 MFD 450V Electrolytic Capacitor 031-006 
. 0004 MFD 500V Silver Mica Capacitor (Matched)± 5% 034-058 
. 004 MFD SOOY Silver Mica Capacitor± 5% 034-081 
. 004 MFD 500V Silve r Mica Capacitor± 5% 034-081 
. 004 MF D 500V S:lver Mica Capacitor (Matched)± 5% 034-058 
. lMF D 400V Metallized Paper Capacitor 033-007 
. 001 MFD 500V Silver Mica Capacitor± 5% 034-U68 

6-6 
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I Ampex 

Reference Catalog 

I Number Description Number 

C438 . 001 MFD Padder Capacitor 038-003 

I C439 . 0005 MFD Mica Capacitor± 10% 034-061 

C440 . 25 MFD Metallized Paper Capacitor 033-008 

C446 . 005 MFD Mica Capacitor 034-084 

I C447 . 005 MFD Mica Capacitor 034-084 

C448A . 001 MFD Mica Capacitor 034-019 

C448B . 001 MFD Mica Capacitor 034-019 

I F401 1 Amp Fuse, Slo-Blo 070-004 

I 
F402 3 Amp Fuse 070-001 

1401 Record Indicator (Neon) 132-003 

I J401S Cannon XL-3-13 Chassis Connector 146-007 

J402P AN-3102-10S-3P Box Mount Connector 143-U0S 

I 
J403S Phone Jack - Open Circuit 148-003 

J404P Cannon XL-3-14 Chassis Connector 147-004 

J405P AN-3102-10S-4P Box Mount Connector 143-009 

I 
J4U6P AN-3102-10S-2P Box Mount Connector 143-010 
J407S Jones S-304-AB Chassis Connector 146-005 

J408S Jones S-308-AB Chassis Connector 146-003 

I 
. J409P Hubbell No. 7466 Chassis Connector 147-013 

J410S Plug, 115V Outlet 146-014 
J411S Phone Jack - Open Circuit 148-003 

I K4Ul Record Relay , 3P2T, 115V DC 5760 

I 
L4Ul 20MH R.F. Choke 051-018 

M401 4" VU Meter 060-010 

I Lamp, 6-SV, 15A, miniature screw base 

NOTE : ALL RESISTORS ± 10% UNLESS OTHERWISE SPECIFIED 

I R401 150, 000 Ohm 1/ 2 Watt Composition Resistor 041-074 
R402 100 Ohm 1/ 2 Watt Composition Resistor 041-003 

I R403 lU0 Ohm 1/ 2 Watt Composition Resistor 041-003 
R404 150,000 Ohm 1/ 2 Watt Composition Resistor 041-074 
R405 1 Me g. 1/ 2 Watt Composition Resistor 041-V31 

I R4V6 1, 200 Ohm 1/ 2 Watt Composition Resistor 041-049 
R407 330,000 Ohm 1/ 2 Watt Composition Resistor 041-078 
R408 100,000 Ohm 1/ 2 Watt Film Resistor± 1% 042-09:t 

I 
I 35U - 4/ 30/ 57 6-7 
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I Ampex 
Reference Catalog 

I Number Description Number 

R409 100,000 Ohm Audio Taper P otentiometer 044-015 

I R410 2, 200 Ohm 1/2 Watt Composit ion Resistor 041-052 
R411 47 , 000 Ohm 1 Watt Composition Resistor 041-166 
R412 100, 000 Ohm 1/2 Watt Composition Resistor 041-072 

I R413 330,000 Ohm 1/2 Watt Composition Resistor ± 5% 041-028 
R414 100,000 Ohm 1/2 Watt Composition Resistor 041-072 
R415 33,000 Ohm 1/2 Watt F ilm Resistor ± 1% 042-084 

I R416 2, ioo Ohm 1/2 Watt Composition Resistor 041-052 
R417 47 , 000 Ohm 1 Watt Composition Resis tor 041-166 
R418 470, uoo Ohm 1/2 Watt Composition Resis tor 041-080 

I R419 2, 200 Ohm 1/ 2 Watt Composition Resistor 041-052 
R420 470 Ohm 1/ 2 Watt Composition Resistor 041-044 
R421 22,000 Ohm 2 Wat ts Composition Resistor 041-216 

I R422 47,000 Ohm 1/2 Watt Composition Resistor 041-068 
R423 1 Meg. 1/ 2 Watt Composition Resistor 041-031 
R424 50, uou Ohm Linear Taper Potentiometer 044-051 

I R425 470,000 Ohm 1/i Watt Composition Resistor 041-080 
R426 15,000 Ohm 10 Watt Wirewound Resistor 043-131 
R427 100 , 000 Ohm 2 Watt Composition Resistor 041-224 

I R428 10, 000 Ohm Audio Taper P otentiometer 044-053 
R429 330, 0U0 Ohm 1/2 Watt Film Resistor ± 1 % 042-100 

I 
R430 ~. ioo Ohm 1/ 2 Watt Film Resistor :1: 1% 042-107 
R431 470 Ohm 1/2 Watt Composition Resistor 041-044 
R432 470 Ohm 1/ 2 Watt Composition Resistor 041-044 

I 
R433 330,000 Ohm 1/2 Watt Film Resistor 042-100 
R434 2, 200 Ohm 1/2 Watt Composition Resistor 041-052 
R435 100,000 Ohm Audio Taper Potentiometer 044-038 

I 
R436 1 Meg. 1/2 Watt. F ilm Resistor ± 1 % 042-106 
R437 47,000 Ohm 1/2 Watt Composition Resistor 041-268 
R438 1 Meg Audio Taper P otentiometer 044- 017 

I 
R439 1 Meg. 1/2 Watt Composition Resistor 041-031 
R440 330,000 Ohm 1/2 Watt Composition Resistor 041-278 
R441 2,700 Ohm 1/ 2 Watt Composition Resistor 041-053 

I 
R442 220 Ohm 1/2 Wat.t. Composition Resistor 041-044 
R443 150,000 Ohm 1/2 Watt Composition Resistor 041-074 
R444 560,000 Ohm 2 Watt Composition Resistor 041-081 

I R445 1 , 500 Ohm 1/2 Watt Composition Resistor 041- 050 
R446 10, 00U Ohm 2 Watt Composition Resistor 041-213 
R447 47 , 0UU Ohm 1 Watt Composition Resistor 041-166 

I R448 ~2, 000 Ohm 1/ 2 Watt Composition Resistor 041-264 
R449 2, 700 Ohm 1/2 Watt Composition Resistor 041-053 
R450 560 Ohm 1/2 Watt Composition Resistor 041-045 

I 
I 350 - 4/30/57 6-8 

I 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I Ampex 
Reference Catalog 

I Number .Description Number 

R451 100 Ohm 1 Watt Composition Resistor 041-137 

I R452 3,600 Ohm 1/ 2 Watt Film Resistor ± 1% 042-078 
R453 2, 000 Ohm 10 Watt Wirewound Resistor 043-117 

I 
R454 100 Ohm 1 Watt Composition Resistor 041-137 
R455 47 , 000 Ohm 1/2 Watt Composition Resistor 041-068 
R456 47,000 Ohm 1/2 Watt Composition Resistor 041-068 

I 
R457 100 Ohm 1 Watt Composition Resistor 041 -137 
R458 7 Ohm 1 Watt. Film Resistor± 1% 043-187 
R459 500 Ohm 10 Watt Adjustable Wirewound Resistor 040-006 

I 
R460 40,000 Ohm Wirewound Potentiometer 044- 087 
R461 150 , 000 Ohm 1/2 Watt Composition Resistor 041-074 
R462 33,000 Ohm 1/ 2 Watt Film Resistor ± 1% (3-3/ 4" - 7-1/ 2") 042-084 

I S401 Input Transfer Switch - 3P3T Rotary 122-004 
S402 Equalization Switch - 3P2T Rotary 1~2-005 

I 
S403 Record Switch - Pushbutton SPST - Normally Open 1 20-013 
S404 Line Termination Switch - SPST Toggle 120-005 
S405 Meter and Output Switch - 3P4 T Rotary 122-016 

I 
S406 AC Power Switch - SPST Toggle 120-UUS 

T401 Microphone Input Transformer 6299-2 

I 
T402 Output Transformer 6300-2 
T403 Erase Transformer 1011 

I V401 12SJ7 Vacuum Tube 012-010 
V402 l 2SJ7 Vacuum Tube 012-010 
V403 12SJ7 Vacuum Tube 012-010 

I V404 6C 5 Vacuum Tube 012-002 
V404 or alternate: 6J5 Vacuum Tube 012-019 
V405 12SJ7 Vacuum Tube (Selected) 012-011 

I V406 l 2SJ7 Vacuum Tube 012-010 
V407 6F6 Vacuwn Tube 012-007 
V408 6SN7-GT Vacuum Tube 012-01i 

I Facing Panel 5711 
AC Power Cable 2413-1 
Turret Tube Sockets 1208 

I Fuse Extract.or Post 085-001 
E4.ualization , Meter & Output Switch Knobs 230-003 
Record and Playback Level Knobs 230-004 

I Input Transfer Switch Knob 230-008 
Perforated Grill 5754-1 

I 
Bottom Panel w / female hinge halves 9993-1 

I 350 - 4/30/ 57 6-9 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

f- 4 CONTROL Cffi.CUIT ASSEMBLY 
Catalog No. 5703 

, See Note 3) 
Ampex 

Reference Catalog 
_N_um_b_e_r ___________ ___ Qescr ... ::p_t_1o_n ______________ N_u_m_b_e_r 

* C501 

C502 
C503 
C504 
C505 
C506 
C507 
C508 
C509 
C510 
C511 

* C512 
* C513 

J501S 
J502S 
J5U3S 
J504S 
J505S 
J506S 

*K501 
K502 
K503 
K504 

*K505 
*K506 

P 501P 
*P502P 
*P503P 

P504P 
P505P 
P506P 
P507P 

R501 
R502 
R503 

350 - 4/30/57 

Drive '1otor S-art Capacitor 'Supplied with Drive Motor) 
5 MFD 
f. MFD 

80 MFD 150V ElE>ctroJyt:c Capac, '.or 
. 05 MFD 400V MPtalJizP.d Paper Capacitor 

25 MFD 400V MPta1hzed Pape r Capacitor 
05 MF D 400V Mf'taJ 1 ized Paper Capacitor 
05 MF D 400V MPtaJI 1ze.d Paper Capacit.or 
01 MFD 400V ~ptal!ized Paper Capacitor 
01 MF D 400V Me~allized Paper Capacitor 

. 05 MFD 400V ME>taJlizE>d Paper Capacitor 
05 MF D 400V Metal I zed Paper Capacitor 
05 MFD 400V M:Pta?l!zed Paper Capacitor 

3 75 MFD 330V E}Pctro1yt1c Capacitor 
3 75 MFD 330V Electroly•ic Capacitor 

F E>ma!P Ch-1ss~s ConnPctor-21 contact 
Fema!P Chass:s Connector-10 contact 
Female Chass' s CC\WPctor-8 contact. 
F emale Chassis Connector-6 contact 
Female Chassis Cor>nector-8 cont.act 
Female Chass s Co~ector-8 contact 

Capstan Solenoid 
Play Re'ay - 3P2T 
Fast F orward Re 1ay - 3P2T 
Rewind Relav - 3P 2T 
Takeup Brake So1Bnoid 
Rewmd Brake SoJeno1d 

Ma!P Plug - 21 C0ntact - Lat.ch:ng 
M:a1e Plug - 10 C0nt.a0t - Latching - Remote Dummy 
MalP Plug - 8 Corotac+ - Latch:ng - f-10 Cycle Dummy 
Male PJug - ,: C0n' a c t - La•chmg 
Male Plug - ~ Contac• - Lat:chmg 
Male Plug - P Con•ac• - Latch-..ng 
MalP P 1ug - 4 Cor,•.ac t - Latch:ng 

20 Ohm 5 wa•t F1xed W1rPwound Resistor 
75 Oh."'1 50 wa•• F ~x"'d Wirewo1md RP.sistor 
150 Ohm 50 Wa .. ArliustablP W•rewound Resistor 

n-10 

9487-1 
9487-2 
031-016 
033-006 
033-008 
033-006 
033-006 
033-005 
033-005 
033-00(3 
033-006 
033-006 
035-111 
035-111 

146-00H 
146-018 
146-oo:3 
146-004 
l46-00:3 
146-003 

670 
020-0(.16 
020-006 
020-0U(i 
337 
337 

145-022 
34H 
5f-7 - 1 

145-01 2 
145-01:1 
145-013 
145- 011 

043- 154 
043- 002 
040- 011 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Reference 
Number 

R504 
R505 
R506 
R507 
R508 
R509 
R51U 

SR501 

*S501 
*S502 
*S503 
*S504 
*S505 
*S506 
*S507 

Description 

7 50 Ohm 50 Watt Wirewound Resistor 
150 Ohm 50 Watt Adjustable Wirewound Resistor 
100 Ohm 1/ 2 Watt Composition Resistor 
100 Ohm 1/ 2 Watt Composition Resistor 
100 Ohm 1/ 2 Watt Composition Resistor 
100 Ohm 1/ 2 Watt Composition Resistor 
100 Ohm 1/ 2 Watt Composition Resistor 

Selenium Rectifier - Half Wave 

Safety Switch - SPST Micro-Switch 
Stop Pushbutton - SPST Normally Closed 
Tape Speed Switch - DPDT - Toggle 
Reel Size Switch - SPST - Toggle 
Play Pushbutton - SPST - Normally Open 
Fast Forward Pushbutton - SPST - Normally Open 
Rewind Pushbutton - SPST - Normally Open 
Pushbutton Guards 

NOTE 3: The replacement Control Circuit Assembly includes all 
parts except those marked with an asterisk. (*) 

350 - 4 / 30/ 57 

Ampex 
Catalog 
Number 

040-007 
040-0ll 
041-038 
041-038 
041-038 
041-038 
041-038 

582-016 

6582 
120-014 
120-004 
120-005 
120-013 
120-013 
120-013 
361 

6-ll 
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I 
6. 5 POWER SUPPLY 

I Catalog No. 3741-0 (Console) 
Catalog No. 3741-1 (Portable and Rack) 

I Ampex 
Reference Catalog 
Number DescriEtion Number 

I C601 20 MFD 450V Electrolytic Capacitor 031-006 
Co02 20 MFD 450V Electrolytic Capacitor 031-006 

I C603 30-30-20 MFD 475V Electrolytic Capacitor 031-082 
C604 20 MFD 450V Electrolytic Capacitor 031-006 

I J601P Jones P-308-CCT-L Cable Connector 145-013 

L601 SH 80 MA Filter Choke 1155 

I L602 SH 80 MA Filter Choke 1155 

SR601 Selenium Rectifier - Full Wave 581-001 

I T601 Power Transformer 3953 

I V601 5Y3GT Vacuum Tube 012-013 
Power Supply Cable 2435 

I 6. 6 MISCELLANEOUS 

I 
A701 Remote Record Lamp - 120V 6 Watt 060-006 

Lamp Base - Red 132-006 
A702 Remote Tape Motion Lamp - 120V 6 Watt 060-006 

I 
Lamp Base - Green 132-007 

J701P Remote Chassis Connector - 10 Contact, Male 147-014 

I 
Remote Control Cable (with plugs) 5795 

Fast Forward Pushbutton - SPST Normally Open S701 120-013 

I 
S702 Rewind Pushbutton - SPST Normally Open 120-013 
S703 Stop Pushbutton - SPST Normally Closed 120- 014 
S704 Start Pushbutton - SPST Normally Open 120-013 

I 
S705 Record Pushbutton - SPST Normally Open 120-013 

I 
I 
I 350 - 4/ 30/ 57 6-12 
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Reference 
Number Description 

MAINTENANCE ITEMS 

Mechanical Assembly Case for Two-Case Portable 
Electronic Assembly Case for Two-Case Portable 

with extra space 
Console Cabinet 
Power Interconnecting Extension Cable 
Powe r Supply Extension Cable 
Remote Control Unit, boxed, with 30' cable 

Extension Cable, 30' 
Wood Box, grey 

Remote Control Panel, unwired, without cable or box 
Editing Knob (Portable and Console) 

Reel Adapter 
Reel Hold-Down Knob (Rack) 
Bias Interconnecting Cable , 16-inch 

Ampex Alignment Tape , 15 ips 
Ampex Alignment Tape , 7- 1/ 2 ips 
Ampex Alignment Tape, 3-3/ 4 ips 
Ampex Head Demagnetizer 
Head Cleaner 
Lubricating Oil 

NOTE: ORDER PARTS BY AMPEX CATALOG NUMBER ONLY! 

350 - 4/ 30/ 57 

Ampex 
Catalog 
Number 

5727 

3693 
5728 
3768 
3814 
5763-0 
5795 
3661-0 
5763-1 
1917 
976 
9093 
3730-2 

4494 
5563 
6000 
704 
087-007 
087-005 

6-13 
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S702 FWD S705 S704 S703 
S701 

■ 
_._ _._ 

■ 
-0 ~H> 0- --0 ~..-0 0--, - --

TAPE 
MOTION 
LAMP 

RECORD 
A702 
~ 

LAMP nv 
A701 
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1 2 3 4 5 6 7 8 9 10 

FIG. 15. SCHEMATIC DIAGRAM, REMOTE CONTROL UNIT 
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i. 

CONSOLE SERVICE ACCESS 
MODEL 350 

AMPEX ELECTRIC CORPORATION 
RE 0WOOD CITY, CALIFORNIA FIG. 16 
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