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,/ TEST OR OPERATION ACTUAL REQUIRED PROCEDURE 

15 IPS 7V. IPS 

Overall response 
+ + 

+2 db 30-15,000 cycles 
+2 db 40-10,000 cycles 1 Kc input for .123v P j B output (- 20 VU) 

- - Sweep input from 30-15 Kc (input level constant) 

1 mfd. capacitor across P j B output and record in-

~ 
Record noise Min. P j B noise put shorted. Adjust noise balance control for null 

with output monitored through a power amplifier. 

Overall ' noise -60 db Record input shorted and measured during re-
run in P j B mode. 

Holdback Tensions 

Supply turntable 8 oz. (Play mode) Adjust slider on R 80l. . 
Hub pulled counterclockwise 

Take up turntable 8 oz. (Play mode) Adjust slider on R 803. 
Hub pulled clockwise 

Brake Tensions 
(no power) 

7 oz. Hub pulled clockwise 

Supply turntable 14 oz. Hub pulled counterclockwise 
. '" . 

14 oz. Hub pulled clockwise 

) Take up turntable 
7 oz. Hub pulled counterclockwise 

Capstan speed Motionless Adjust drive motor solenoid 
Strobo spring locknut. 

TO 300 TO ERASE , 
ELECTRONICS HEAD PLUG 

I *Construct adaptor to fit erase socket 

~ 4 on electronics as indicated: 

I .1 10 

r 
- 0-3V -

YV-



CHECK CHECK ' LIST 

TEST OR OPERATION 

Clean all heads 

Demagnetize heads 

Playback head alignment 

Playback level 
No meter panel 

With meter panel 

Playback response 
+ 
-

Erase 

, 
Record level 

No meter panel 

With meter panel 

~ Bias 

Record head alignment 

I 

. 

CO RP O R AT I ON 

professIOnal 
products dIVIsion 

ACTUAL 

MEASUREMENTS 

MODEL 300 

REQUIRED 

Max. P IB output (15 ips) 

- 6 dbm (.388v) P IB output 

-10 VU, Playback control 
at 14 

±2 db 30 to 15,000 
cycles (P IB output) 

180 Ma 

+4 dbm (l.23v) P IB output 

o VU P IB output 
record control set at 14 
(Bridging meter panel) or "0" 
(Matching meter panel). 

Max. P IB output 

Max. P IB output 
(15 ips) 

DATE ______________________ __ 

C H EC KED BY __________________ _ 

PROCEDURE 
1 

FP-7 Cleaner. 

#704 Demagnetizer 

#4494 
Standard tape and VTVM 

Standard tape and VTVM 
Reset electronics P IB level control if necessary 

Standard tape and VTVM 
Reset electrrnics P IB level control if necessary 

Standard tape and VTVM 

Only necessary when full erasure not made. Ad-
, 

just erase trimmer for l.8v reading across 10 ohm 
resistor *. (Changing erase current requires re-
adjustment of bias circuit.) 

lKc at l.23v (audio input) Reset electronics rec-
ord level control if necessary. 

-~""'~ 

~ 

Input as above. Reset electronics record level 
control if necessary. 

I \ 

1 Kc at l.23v (audio input) Adjust bias control. ~': 
Reset electronics record level control if necessary 
for proper record level after bias adjustment. 

15 Kc at .388v (audio input) Set meter panel ~. 
P IB control at 4 for best reading. 



New No. Old No. 

3-01 1 

0- 01 

Date: 
Model: 

Bulletin No: 
Page No: 

Date of Issue Subject 

20 Mar. 1953 Head Magnetization 

May 18, 1959 
300 
Index 
1 

Remarks 

Old #7, #11, #12, #18 and #27 are obsolete or have been 
replaced by another bulletin. 
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TYPICAL SIGNAL VOLTAGES, MODEL 300 ELECTRONICS 
CATALOG NUMBER 559 

All voltages noted are referenced to ground except as noted and are measured 
with a VTVM having an input resistance of at least 10 megohms. The voltages 
obtained in a properly operating amplifier should be within about 10% of the 
typical values. 

Reproduce amplifier circuit conditions: 

1 . Test circuit connected as shown for electronics response check in 
maintenance manual. 

2. Level control set for maximum output. 

3. Oscillator output .82V at 500 CPS. 

Check point 

Pin C, J201 (head input jack) 
Pin 4, V201 (grid) 
Pin 8, V201 (plate) 
Cap, V203 (grid) 
Pin 3, V203 (plate) 
Pin 1, V204 (grid) 
Pin 4, V204 (grid) 
Pin 2, V204 (plate) 
Pin 5, V204 (plate) 
Pin 1, V205 (grid) . 
Pin 4, V205 (grid) 
Pin 2, V205 (plate) 
Pin 5, V205 (plate) 
Pin 1 to Pin 6 of T-201 (output transformer) 

Voltage 

.00082V 

.00082V 

.0084V 

.0084V 

. 155V 

. 155V 

. 155V 
2.3V 
2.3V 
2.3V 
2.3V 

25V 
25V 

7V 
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Record amplifier circuit conditions: 

15, July 1960 
300 

0-01 
2 of 2 

1. Test circuit connected as shown for electronics respon8e check shown 
in maintenance manual. 

2. Bias oscillator tube removed. 

3 . Level control set for maximum gain. 

4. Oscillator output. 241V at 400 CPS 

Check point 

"G" on T101 
Pin 5, V101 (grid) 
Pin 3, V101 (plate) 
Pin 5, V102 (grid) 
Pin 3, V102 (plate) 
Pin 1 & 4, V103 (grids) 
Pin 2 & 5, V103 (plates) 

Voltage 

. 241V 

. 241V 
3.7V 

.15V 
2.2V 
2.2V 

.75V 



I ~c)SIONA[, P 0 ueTS 

TYPICAL SIuNAL VOLTAGES, MODEL .300 ELECTRONICS 
CATALOG ~~ER 559 

11 voltages noted are referenced to ground excepij as noted and are 
mea3ured with a VTVM having an input resistaooe of at leasot 10 megohms'o The 

oltages obtained in a properly operating a.'nplifier should be within about l~ 
of the typical va1ues~ 

~roduee 8mElifier circuit conditions: 

1 <. Test circuit connected as shown for electronics response 
check in maintenance manual~ 

20 Level control set for maximum output. 

30 Oscillato output o8V @ 500 cps. 

Check point 

Pin C, J20l (head input jack) 
Pin 4, V201 (grid ) 
Pin 8, V201 (plate) 
Cap, V203 (grid) 
Pin ), V203 (plate) 
Pin 1, v204 (grid) 
Pin 4, V204 (grid) 
Pin 2, V204 (plate) 
Pin S, V204 (plate) 
Pin 1, V20S (grid) 
Pin 4, V20S (grid) 
Pin 2, V205 (plate) 
Pin S, V20S (plate) 
Pin 1 to Pin 6 of T-20l (output transformer) 
Record amplifier circuit comitioIlS I 

IlOoo82V 
oOO082V 
ooo84v 
ooo84v 
o155V 
olS5V 
"lSSV 

2o;V 
203V 
203'1 
203V 

25V 
25V 
7V 

10 T st circuit conmcted as shcy.m for electronics response check 
shcr.lll in maintenance manual. 

2. Bia8 oecillator tube removed" 

30 Level control set for maximum gain 

4. Oscillator output o241V @ 400 CPS 

Check point 

"Ott on T10l 
Pin 5, VlOl (grid) 
Pin ), V10l (plate) 
Pin 5, n02 (grid) 
Pin ;, Vl02 (plate) 

. Pin 1 & 4, ! l03(grida) 
Pin 2 & 5, V 103(platea) 

Volta~ 

,, 241V 
o 241V 

) 7V 
"l5V 

2 2V 
2 .. 2V 

o75V 



HEAD MAGNETIZATION 

20 March 1953 
300 Series 
3-01 
10f 2 

In order to realize the full dynamic range of tape, it is extremely impor
tant that the heads be free of permanent magnetization. Tape is very sensitive 
to the slightest amount of magnetization on the record head, so that unless care 
is exercised it is very easy to raise the noise level 5 to 10 db and ruin good tapes 
by partially erasing'high frequencies. Ampex recorders have been designed so 
that with normal and proper usage, the heads will not become magnetized. How
ever, it must be remembered that any phenomena which tends to put an unbal
anced pulse through the record head will magnetize it. Jf the following precau
tions are taken, no difficulty should be experienced. 

a. DO NOT DEPRESS THE RECORD BUTTON UNTIL AFTER DEPRESS
ING THE START BUTTON. This allows the transient caused by switching the 
motors and solenoids to die out before the record head is connected. A one-
half second pause is sufficient. 

b. Do not pull any tubes in the record amplifier, or connect head leads 
or input leads, while the machine is in the Record position. In some cases it 
has been found wise not to start or stop recording while there is a saturating 
signal fed into the record amplifier. 

c. Do not switch speeds while recording. No harm is done by changing 
speeds while playing hack. The magnetization of the record head which occurs 
when the Speed Change Switch is operated while recording can be eliminated by 
placing a 100,000 ohm r .esistor across terminals 9 and 10 on the back of connec
tor J104P in the Record amplifier. See fig. 6 of the Instruction Book. 

d. Do not saturate the record amplifier with abnormally high input sig
nals. Such signals would be 10 db greater than tape saturation or apprOximately 
30 db greater than normal operating level. 

e. Do not test continuity of the heads with an ohm meter . 

Should the heads become magnetized, they can be demagnetized readily 
with an AMPEX Head Demagnetizer ( Catalog 704 ). The following demagneti
zation procedure should be performed: Throw the Power switch OFF. Plug . 
the Demagnetizer into a 11 7 volt AC source. Bring the tips of the demagnetizer 
in close proximity to, but preferable not in contact with, the head core stack. 
If the tips of the demagnetizer are not plastic coated a small piece of electrical 
tape folded over the tips will prevent scratching the head core. Run the tips of 

I V\ ~«'-~ ~t~w~v..'J I" I ~. b 
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20 March 1953 
300 Series 

2 of 2 

the demagnetizer up and down the entire length of the core stack ( the tips 
should straddle the gap) three or four times. Remove the demagnetizer very 
slowly allowing the influence of its AC field to die off gradually. This operation 
should be performed on all three heads. In the event demagn~tization is not ef
fected, repeat the process several times. 

Should the Capstan or tape guides become magnetized through contact 
with some magnetized object, a few passes up and down their length with the 
head demagnetizer and then slow withdrawal should suffice to demagnetize them. 
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ADJUSTMENT OF AC SOLENOIDS ON RECORDERS BELOW SER. NO. 500 

Some difficulty has been experienced with the humming or buzzing of the 
41"020-005 AC solenoid which operates the capstan idler, K501. Investigation of 
the cause of this noise has disclosed that if the linkage has not been adjusted 
properly, the force required of the solenoid will be greatly increased and there
fore cause it to hum. 

Looking at the drive assembly from the bottom, the linkage of the capstan 
idler solenoid can be seen. The link rod A passes through a hole in the arm B 
that it operates, and there is a rubber washer ( C ) and adjusting nut ( D ) on the 
end. When the solenoid is operated, the rod pulls the rubber washer against the 
arm to operate it. When the solenoid is seated, the angle E between the rod and 
the arm should be less than 90 0

• If this is so, the effective contact point of the 
washer is on the outside. If the angle between the rod and the arm is greater 
than 90 0 when the solenoid is seated, the contact point of the washer on the arm 
is on the inside, effectively reducing the moment arm by a considerable amount, 
and therefore requiring' much greater force to be exerted by the solenoid. 

The importance of maintaining the above angle E below 90 0 was only re
cently discovered, and it is possible that some machines have been shipped in 
which this angle might be too great. While no machines have been shipped with 
noisy solenoids, it is possible that if the above adjustment is not proper the sol
enoids may become noisy in use. Should this be the case, the adjustment can be 
corrected as follows: 

It will be noted that the capstan idler arm shaft F is connected to the oper
ating shaft G below through a U:...shaped torque link H. If the bottom ( or shorter) 
arm of this link. H is bent in a clockwise direction ( when looking at the link from 
the bottom or short arm end), this will effectively reduce the angle E. In order 
to bend this arm, it is necessary to remove link H and hold it in a vice. The 
link can be removed by forcing off the spring-lock washers which position the 
lower arm ( I and J ) and which attach the return spring at the top ( K ) . The 
proper value for the angle E is approximately 86 0

, or when the arm B is perpen
dicular to the plane of the solenoid base plate. 

If the angle E is changed , it will be necessary to re-set the capstan idler 
adjustment D. This adjustment is set so that when the capstan idler just touches 
the capstan, the solenoid is 1/8 inch shy of seating. A simple way of making this 
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setting is to place a piece of material 1/8 inch thick between the solenoid arma
ture and body and clamp the armature down on it. Then tighten the nut D until 
the capstan idler just touches the capstan. 

It may also be necessary to reset the capstan idler solenoid Stop L. This 
stop should be set so that at no time during fast winding does the tape touch the 
capstan idler. 

Part No. 

A 396-2 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 

381 
(3/16 ID x 5/8 OD x 1/8 thk) 
(ESNA #10-32) 
(86 0 ± 20 

) 

372 
397 
393 
430 - 040 
430-040 
365 
388 

ANGLE E MUST BE LESS THAN 90 0 WHEN 

CAPSTAN SOLENOID IS SEA TED. 

TO REDUCE ANGLE E, BEND 
THIS ARM CLOCKWISE WITH 
RESPECT TO UPPER ARM. 
RESET ADJUSTING NUT D & L. 

. 1 
I 

I 

I 

I 
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1. Capstan Oil Leakage. There is a tendency for oil to climb out of the capstan 
bearing housing during the first few weeks of operation. The capstan bearing has been 
thoroughly impregnated with oil so as to drive out any air inclusions, as the presence 
of air would tend to force oil out of the bearing housing when it becomes warm. The 
excess oil present climbs up the capstan when the machine is operated. Ordinarily, 
this oil is caught by the felt washer on top of the bearing housing. (The neoprene 
washer shown in fig. 2 of the instruction book was eliminated in production because 
it produced flutter.) If this washer becomes saturated with oil, which usually happens, 
then it will no longer behave as an effective seal. Therefore after the first week or 
so of operation, when most of the excess oil has had a chance to work out, the felt 
washer should be removed and washed out in carbon tetrachloride. Simply remove 
the capstan dust cap (see fig. 2, ins truction book) to rem ove the felt washer. If 
this washer is kept reasonably dry , then no trouble should be experienced with oil 
creeping up the capstan. 
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RECOMMENDED CHANGE IN FILTERING FOR THE TOP PLATE DC SUPPLY 
Serial Numbers 500 to 1900. 

There have been several instances in which failures of the DC voltage operating 
the relays and solenoids on the 300 recorders have occurred. Most of these 
failures are due to a gradual decrease in the capaCity of the 80 mfd 150 volt fil
ter condenser for this supply. This condenser, schematic reference C805, is 
located on the underside of the top plate next to the selenium rectifier. 

To eliminate this problem, we have incorporated a second 80 mfd 150 volt con
denser in parallel with C805. 

It is recommended that this additional condenser be incorporated in all machines 
exhibiting this failure. This change has already been incorporated in machines 
with serial numbers higher than 1900 . 
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1. Models 300, 301, 302 below serial number 500 used various combinations 
of two POlf; and three pole top plate control relays K401 and K402. All 
can be replaced with three po~e relays, catalog number RL-34. 

2. Some Models 300,301, and 302 below serial number 800 used a 7500 ohm, 
50 watt adjustable resistor as R120 in the erase oscillator t B loading 
circuit. EE-244, 6000 ohm, 40 watt resistor, will satisfactorily replace 
the early type. 

3. Models 300, 301, 302 below serial number 300 (approximately) incorporate 
a spanner nut for mounting the reel idler. Catalog number 354 reel idler . 
will not directly mount on these machines. Replacements for this group 
should be ordered as catalog number 354-F. 

4. The following changes are effective at serial number 500: 

a. Top plate control circuit revised to incorporate DC rather than 
AC relays and solenoids. 

b. Head cable connections modified. 
c. Takeup tension arm modified. 
d. Safety switch modified. 

These replacement components for recorders with serial numbers lower 
and higher than 500 are not interchangeable. Refer to the parts list for 
proper components. 

5. Model 300's drive motors were changed from catalog number 641 Cyclohm, or 
c'atalog number 496 Electric Indicator, to catalog number 1030 Bodine motors. 
Models 301 and 302 drive motors were cha~ged from catalog number 629 
Electric Indicator, to catalog number 1075 Bodine. 

6. The equalization components used in the playback amplifier were changed 
on Model 300's with serial numbers higher than 886. The correct components 
for recorders above and below this number can be identified from the parts 
list. 

7. Model 300 -~ecord amplifiers with serial numbers higher than 891 incorpor
ate a relay in the record amplifier allovdng use of ext ended range head. 
Also added were condensers C123, C125, and C126. C109 and ClIO were 
changed. C121 and R126 were changed. 

8. The drive assembly mounting plate in all series 300 recorders was changed 
from a flat plate to a stiffening casting on machines with serial numbers 
above 1800. 
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9. Second electrolytic condenser C806 added beginning vnth serial 1901. 
(In Model 307, added beginning serial 1801.) 

10. Suppressor condensers C807, C808, and C809 added to suppress starting 
and stopping transients effective, serial 2501. 

11. AC outlet for fan added beginning serial 2101. 

12. Erase coupling condenser Cl19 changed to .002 mid effective serial 2103 . 

13. Oscillator circuitry changed effective serial 1850. 

14. Record and playback head gaps changed to 1 mil and ~ mil respectively, 
effective Serial 1605. 

15. Capstan diameter changed effective serial 2501 • 

16. Condenser CI09 changed to .0035 mid. ClIO changed to . 002 mfd effective 
serial 2912 • 
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USING 1ft RTMA REELS 

Although the 300 series recorders were designed to use lo}n NARTB reels, 
they will play 1ft reels if the takaup and rewind torques are corrected. 
To make these corrections, the following parts are required: 

(2) 1.50 ohm .50 watt resistor, catalog #RE-131 
(1) Double Pole Single Throw Toggle Switch, Catalog sw-4 

Center the toggle switch 1 314 ft from the rear of the top plate. Wire 
according to diagram below: 

------- "--
.' I 
I , 

, , 

----

o 
o 
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ADAPTDrc TU]l:TP. BLES TO USE CATALOG 1/1917 EDITING KNOBS 
ON EAP..LY YACIIINES 

If it is desired to use the new editing knob assemblies, catalog #1917, with 
a :lod8l 300 recorder which does not !-lave the holes drillerl. in the turntable, 
the attached dravrine: vrill serve as a template diap:ram for drilling these 
holes. 

Wnen drilling these h8le s care should be taken that metal filings do not fall 
into the end-bell of thr tL!1~table m8tor. This can be accomplished by wrapp
ing ct cloth around the end-bell on the under side of the top plate while 
drilling • 
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ELECTRONIC CIRCUIT MODERNIZATION 

Ao During the several yea~ that the Model 300 has been in production a 
number of improvements have been made in the quaU ty of ll"ecolfding tape 0 This has 
neoessitated various production ohanges in this model in order to take full advan~ 
tag. of the improved characteristics of' the newer tapeso Throughout all these 
ohanges o ho'ftverl) the Wtape charaoterlstiolll! has been retained o wTape o.haracter
istio" is the term used to desoribe the aotual signal that is recorded on the 
tap.~ for exampleD an ineffioient record head would have to have an entirely 
different equalization curve in IOroer to f'eooro the same actual signal on the tap. 
than would a head having very effioient reoord oharacteristioso Both heads how- . 
ever would record exaotly the same actual signal on the tape even though the 
equalization curves for the two heads were dirf.rento This explains how even 
though our record curves have changed in late~ models from those used in earlier 

e actual signal reoorded .on the tape has been kept constants The same 
pJ~ - rinoipal oids true in the case of playbaok heads and for this reason the later 

. type a s require a slight_ly different equalization ourve than did those in 
earlier modelso In aooordanoe with the above a tape recorded on an early model 
maohine will play back on .a later model maohine almost identioally with a tape 
both recorded and played baok on the later model maohineo 

Bo These newer tapes now require that the oUT~nt produ~tion ~del 300 be 
biased to peak at 10000 o~les in order to operate at the lowest distortion level 
and to reduoe high frequen~y saturation etfeotse 

Co Be~ause of WB" above D the reoo~d equalization has been changed slightly 
to very olosely maintain the established Wtape ohara~teristioWo 

Do Biasing as in "BW abaveD also provides extended range 7tw perto~noe 
wi th the use of the new head assembly and the extended range 7tw equalizere 

Eo AgainD it should be st~ssed that even though the equalization and bia~ 
adjustments have been ohangedD the net ~esult is that the previously established 
"tape oharaoteristio" has been maintained and that at the 15w tape speed there is 
still oomplete interohangeability of tapes between the earlier maohines and the 
ourrent produotion modelse 

Fe If the earlier MlOdel 300 reooroelfs are to be oonve",~ to talce tull advan~ 
tage of the i:froved performanoe possible with p~8ent tapes ~d also to have ex= 
tended range 72

w response D the following ohanges in the reooTd and playbaok eleo
tronios will have to be made depending upon the serial number ®ategory of the 
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reoorders 

SERIALS 100 through 175 

10 The playbaok equalization oircuitry in the grid stage of V203 must be 
~~uged to that oircuitry shown on the attached playback amplifier 
diag~o Discard the old R207 b 470 0 000 ohm resistoro The new R207 is 
a 5 0 000 ohm potentiometero Ampex Catalog ~2730 Discard the old C206 0 
a 0006 condenser and substitute the new C206 0 a 0036 oondensero Ampex 
Catalog #CD-Illo Rewire these parts in accordance with the playbaok 
amplifier sohematio attaohedo 

(Refer to reoord amplifier diagram for the following steps) 
. 35

1 0 0 0 

20 In the ncoro amplifier gRIOS must be changed to a ~iieee ohm i 5% 
1 Watt resistoro This resistor is Catalog """,'8 :No O'-j 1-/13 

30 I 30 Condenser C123 0 a 100 MFD SO volt oondensero Catalog #C0-63 0 must be 
pt.11f/IPv added as shown on diagll"aIll_ -=.iiiijilB" 

-

40 Relay K1021) Catalog :{I:RlF20 should be added as shown.. On J104P jumper '( see ) 
terminals 1 and 90 Lead from R122 to terminal 2 on JI05 should be . 0 e~ 
re=oonnected to terminal 10 on J104=Po Disconnect lead to terminal 10 
on JI04coP from C109 (for this ohange compare new sohematio with sohem-
atio fUrnished with original instruoti on book) 0 

,<'1"2-
50 [ Wi X"e lead from boiitom side of 1.101 to one outside r otor oontaot of ~ J 1..)0 

Conne<t'Jt t o stator oontaots of this section of the relay the new CI09 0 (~) 
Catalog #C0=lO D and CI10 0 Catalog #C0=2lo oondensers as ' show.p.. ~~, 

Connect rotarof other outside relay section to the point between CI02 
and R1050 Add the new trimmers C125 and C126 0 both bearing Catalog 
#C0=92o to stator oontaots ot this seotion as shown on attaohed di agramo 

'-I-70k. J I w 
Replaoe RI0S with a ~~ resistoro 

Center pol e of relay KI02 is not used., 
rotor so that this pole will aot as an 
two pole!lo 

_t:?--~ 

Catalog ;;#it"e~ 0'-11- 1;;'4 

Ground both stator contalGt !l and l 
isolation shield between the other J 

Replaoe C121 with a .~MFD 500 volts Mioa oondenserD Catalog #C0=5o 

10 0 Repl aoe R12S with 10 0000 ohm potentiometer 9 Catalog #RE=2550 
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llo Replace head assembly with late~ type having 1 mil reco~d head gap and 
1/4 mil playback head gap., Machines manufactu"~ prior to serial num
ber 1605 were supplied with a "co~d headha~ng a 2 mil gap and a 
playbaCk head 'having a 1/2 mil gapo The later type head makespoBsible 
response at the 7i911 tape speed t o 15 0 000 cycles() 

"'3t:1! 3~ 12., Replace el19 with 0002 MFD 500 volt Ml~a oondense~~ Catalog #C0=21o 

30' / ~ 130 When installing new head assemblyo the erase ourrent should be reduoed 
,? V7:J from 250 mae to 150=1'75 ma., by means of erase trlunnerC1200 Erase 

1 b6~( cur rent can be deter.min~d by inBe~inga' 10 ohm resisto~ in series with 
a ground lead of the erase head and measuring the voltage drop acros~ 

± (if-
11\0 

the ~esisto~o This measurement oan be facilitated by ordering an 
adaptor plug D Catalog /l=PIF3'7So ' , 

~ 
-.) 

""" ~ se.e ,n.o~~p " f ' - . ~:z 
~ el09 becomee a 60655 MFD 600 velt Mica eel:"'~eBSePD Catalog r/lJJo 10 . t""u~. (:10 t 

• 

" • " • ...-1 • .4. , o() 3 5") (~ 
3t::J/ ~~oIf'ft-::-""1!'1rmt=="h&G:;;'o~mn:e;;;;s;--;a.~GOO2' MFD 500 vol,~ !lica 'oondena , () ata;Leg #C0",:2lo ( ur-

~ 
SERIALS ' 176 ,through '885 ",' 

10 Make all changes outlined for 8e~ial number category "100 through 175w~ 
exc8l't i iAg atep 2-.r . ' 

SERIALS 886 through 890 

1 ., Make all changes outlined for serial numberoategory "100 th~ough 175w ~ 
ex~epting s~eps 1 and 20 

SERIALS 891, th~ough 1604 

l ., Perform on~stepB 11 through 16 outlined in se~al number category 9'1100 
through 1759'1 0 

SERIALS 1605 through .2912 

10 Perform only steps 14 and 15 outlined ' in se~ial number oategory "100 
through 175 W 0 

GENERAL 

Afte~ having made all the ne~e88ary above ~hanges the reoo~d bias should be 
seto Feed a 10000 oycle tone into the reool"de~ inp~t and while reoording adjust 
the bi as cont~ol to peak playbaok output as read on the VU metero Realign the 
heads D both reoord and playbackD by means of the ·Amp~x standard alignment tapeo 
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Catalog 1f.4494, and then zoe=equalhe both the zo~olOll"d and playbaGk amplifier's t o the 
-attached set of ~urwe~ using equipment set=up as showno Final 1YD check t lOZO ovezo= 
all flat zoesponseo The ~~o~ell" should now meet the specifioations shown on the 
attaohed ,peciti~ation sheet~o 

NOI'E ON STEP 14: 

This change, which affects 7t record equalization, was originally 
made on 300 No. 1843, which was subse quently in service for one 
year. Model 300 No. 2113, purchased August 1954, was in service 
one year with this nEgs: change, and the one affec ,ting 15" 
record equalization tax.~ (step 15) ngt made ••• in other words, 
the machine was used as delivered. 

No. 2113 (change not made) consistently showed better performance 
at 7t ips above 8kc than No. 1843. At 15 ips, however, on nearly 
all types of tape there was a definite 3-5db peak above 10kc. 
In August, 1955, therefore, step 15 made on #2113, but not step 14. 
On #1843, sX~~ the .005 mfd condenser (CI09) was replaced, 
whi ch mX nullifies step 14. 

This change is noted on the drawings (Fig. 6, Model 300~ The only 
exception to the latest drawings on file is that CI09 is .005 
on both 7t --15 inch machines. 

8-25-55 rb 

Enolosuzo8fIB 
Fl go 6 = 9=3=52 = R~~ozod Amplifiezo & POWSll" Supply 
Fig o 8 = 1=2=51 = Playbaok Amplifier 
Fig~ 16~ 9=5=52 = Reoo~ Amplifier R~8pon~e Cu~~~ 
Figo 17= 9=5=52 = Playb*ok Amplifier' Re$pon~e Cu~e~ 
Semoe Bulletin 119 = Parls List ~ 9=26c>5~ 
.sp8i1if'ioaUolill SeGtlo!! 1 Pag 209 ~'L 
SpeGl1':hatieM Se~"'iol'i l-Pag. 2 R 2e2ge ~ S--("L "'''." • .J 9-1-~ 
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300 
19 
5 

RR=44 -
CO-Ill 
RE-273 
00-63 
RL-2 
00-10 

(2) C0-21 
(2) CO-92 

RE-32 
CO-5 
RE-255 
PL-37S 

475-lAC 
475-2AC 

CO-Ill 
RE-273 
CO-63 
RL-2 
CO- IO 

(2) CO-21 
(2) CO-92 

·RE-l32 
00:..5 
RE-255 
PL-37S 

475-UC 
475-2AC 

CO-Ill 
RE-273 
CO-63 
RL-2 

ELECTRONIC COMPONENTS NECESSARY TO MAKE 
EQUALIZATION CHANGES IN MODEL 300 

RECORDERS SERIAL #100-175 
'i 1/ GI c>o 
39, 680 Ohm 1 Watt Composition Resistor 5% 
0036 MFD 150 Vo Tubular Condenser 5% 
5000 Ohm Carbon Potentiometer 
100 MFD 50 v~ Electrolytic 'Condenser 
3 Pole Double Throw DC Relay 
00035 MFD 500 Vo Mica Condenser 5% 
0002 MFD 500 Vo Mica Condenser 5% 
00001 MFD Fadder Condenser 
1 Megohm 1 Watt Composition Resistor 
00005 MFD 500 Vo Mica Condenser 
10, 000 Ohm WoWo Potentiometer 
Plug, Erase Output (For making Adapter for Measuring Erase 

Current) 
Head Assembly - Console 
Head Assembly - Rack and Portable 

RECORDERS SERIAL #176-500 

0036 MFD 150 V 0 Tubular Condenser 5% 
5000 Ohm Carbon Potentiometer 
100 MFD 50 Vo Electrolytic Condenser 
3 Pole Double Throw DC Relay 
00035 MFD 500 Vo Mica Condenser 5% 
0002 MFD 500V o Mica Condenser 5% 
00001 MFD Padder Condenser. 
1 Megohm 1 Watt Composition Resistor 
00005 MFD 500 Vo Mica Condenser 
10 ~000 Ohm WoWo Potentiometer 
Plug,9 Erase Output (For Making Adapter for Measuring Erase 

Current) 
Head Assembly - Console 
Head Assembly - Rack and Portable 

RECORDERS SERIAL . #'501-885 

0036 MFD 150 Vo Tubular Condenser 5% 
5000 Ohm Carbon Potentiometer 
100 MFD 50 Vo Electrolytic Condenser 
3 Pole Double Throw DC Relay 

; : 



-.,--- . -- -_._-_. - -----------------

AMpIEX 
-+ ___________ _+_ MAGNETI C RECORDERS 

ELECTRIC CORPORATION 
DATE, 

9 3 4 C H A R TE R ST . • EM E R SON 8 - 1 471 

TWX REDWOOD C I TY CAL 41 

CABLE ADDRESS : AMPEX, REDWOOD CITY 

RED WOO De l T Y, CAL I FOR N I A 

MODEL, 

BULLETIN NO, 

PAGE NO , 

CO-10 00035 MFD 500 Vo Mica Condenser 5% 
-"2) CO-21 0002 MFD 500 Vo Mica Condenser 5% 
(2) CO-92 00001 MFD Padder Condenser 

RE-32 1 Megohm 1 Watt Composition Resistor 
CO- 5 00005 MFD 500 V 0 Mica Condenser 
RE-255 10 ~ 000 Ohm WoWo Potentiometer 
1'1-37S P1ug 9 Erase Output (For Maldng Adapter 

475-1 Head Assembly - Console 
475-2 Head Assembly - Rack and Portable 

RECORDERS SERIAL #886-890 

CO-63 100 MFD 50 Vo Electrolytic Condenser 
RL-2 3 Pole Double Throw DC Relay 
CO- 10 00035 MFD 500 Vo Mica Condenser 5% 

(2) CO-21 0002 MFD 500 Vo Mica Condenser 5% 
(2) CO- 92 00001 MFD Padder Condenser 

RE-32 1 Megohm 1 ~,latt Composition Resistor 
CO-5 00005 MFD 500 Vo Mica Condenser 
RE-255 10 .,000 Ohm ,{cWo . Potentiometer 

SERVICE BULLETIN 

300 
19 
6 

for Heasuring Erase 
Current) 

P1-37S Plug~ Erase Output (For Making Adapter for Measuring Erase 
Current) 

475-1 Head Assembly - Console 
475-2 Head Assemb1y ~ Rack and Portable 

RECORDERS SERIAL #891-1604 

(-2) CO-21 0002 MFD 500 VoMica Condenser 5% 
P1-37S- P1ug 9 Erase Output (For Making Adapter for Measuring Erase 

Current) 
CO-10 0003 5 }1FD 500 Vo Mica Condenser 5% 
475-1 Head Assembly - Console 
475-2 Head Assembly - Rack and Portable 

RECORDERS SERIAL #1605-2912 

00-10 ,,0035 MFD 500 Vo Mica Condenser 5% 
C0-21 0002 MFD 500 Vo Mica Condenser 5% 
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INSTRUCTIONS FOR CONVERTlNG RACK MOUNTED SERIES 300 
TOP PLATE TO CONSOLE MOUNTING 

1. Remove the drive motor hinge spring liB" (Fig. 1 of instruction book) stretched 
between the bracket on the end bell of the drive motor and the motor locking hook 
extension on the drive motor mounting casting. 

2. Install one end of a new #19994-01 console drive motor hinge spring in the 
bracket hole nearest the motor and the other end over the motor locking hook 
extension. 

3. Remove disc "B" from the top of the takeup tension arm assembly. (Fig. 4 
of instruction book). Decrease the coil spring tension by moving back the spring 
hook 180 degrees from the pin. that the spring is hooked over to the pin on the 
opposite side. 

4. Remove the compression type capstan idler return spring nA" (Fig. 1 of 
instruction book) and install a new #400-00 return spring. Re-adjustment of 
the capstan idler adjustml:lnt nut "F" is performed as follows: 

a. Back off the nut until the solenoid plunger can be manually 
bottomed and the nut clears the adjustment arm. 

b. While holding the solenoid plunger in this position, re-tighten 
the nut until the capstan idler just touches the capstan. 

c. From this setting the nut should be turned in an additional 2 to 
2-1/2 turns so that when the recorder is running in the play 
position without tape, the capstan idler tire is slightly deformed 
at the capstan and the idler cannot be stopped with the hand. 
(Made to slip against the capstan). 

Springs needed for conversion: 

Part No. 
19994-01 

400-00 

Description 
Drivemotor Hinge Spring (console) 
Capstan Idler Return Spring (compression type) 

.. 
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INSTRUCTIONS FOR CONVERTING CONSOLE HOUNTED #300 
TOP PL!\T:i~ TO R~,. CK MOm~TING 

1. Add: Drive motor r e t u rn s pring (rack mount only ). I-look s pring from 
bracket on end bell of drive motor and e:rtend t o hook on t he motor 
locki ng hook ex tension on drive motor mounti ng casting . 

2. Remove disc liB" (Figure 4 of instruction book) on takeup tension arm 
assembl y and twi st coil spring an additiona l 1800 • Transfer pin to 
hole on opposite side and hook end of s pring . 

3. The compression t ype capst2n idler return spr i n[; II {In ?s shovm in 
Figure 1 of the ins t ruction book must be stretched so th2.t the idler ,,,ill 
clear t he tape when the drive soleYloid is in the de .. energized position. 
This spring should be stretched without removing it from the link rod 
so that the se t ting of the cC',pst?n idler Cl,djus t ment nut IIFII will not 
have to be chang ed. Do not over··stretch the spring , however, a s too 
much tension 2ca inst the capstan idler 2rm vJill tend t o prevent the 
idler from prov:i_d:Lng the proper IIdig ll when the drive s olenoid is 
enerf, ized. If C' djustment of t he ca,psta n idler "djustment Dl"t IIFII 
does become necess ar y , the following procedure should be f ollovJed: 

Back of f nut "F" until the solenoid pl unger c ,' n be manual ly bott omed 
and the nut clears the adjustment arm. 

\-Jhile ho lding the solenoid plunger in this pos i tion, re,.tic;h ten nut IIFII 
1.mt :i.l t he caps t an idler just touches the capstan. Turn nut II FII in an 
addi tiona l 2 to 2 .. 1/2 turns so t ha t vJhen the recorder is r "Lmning in the 
play position without t ape, the capstan i dler tire is slichtly 
def or med a t the C2,pst['-11 and t he idler cannot be stopped with t he 
hand . (Made to slip ac{ainst the c a~)stan). --

4. Re el hold dovm knobs required: #9093 

5. Head cables should be long enough if electronic ch2.ssis is mounted 
upside down. 
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CONSOLE CABINETS 

Due to design changes the information supplied in the previous bulletin is no 
longer valid. The four feet of the console cabinet are not adjustable. 

The all-steel cabinet is painted grey hammertone. It mounts the 19" x 21-1/2" 
tape transport assembly horizontally 30-1/4" above floor level, with interior 
prOvisions for shockmounting the electronics. It is available in eight versions, 
as follows: 

Catalog Includes 
Number Meter Panel Dummy Meter Fan and Sets, elec. sh 'km Its 

Housing Panel Filter Assm. and base plate 

521-1 Yes No No 0 
521-2 No No No 0 
565-0 Yes Yes Yes 1 
565-1 Yes Yes Yes 2 
565-2 Yes No Yes 1 
565-3 Yes No Yes 2 
565-4 No No Yes 2 
565-5 No No No 0 

In general, the #521-1 and 521-2 are cabinets which are available as veplacements 
for damaged cabinets, when it is not necessary to replace the fan and filter assem
blies or the electronics mountings. The #565 series are used in original equipment, 
and are available when Ampex equipment owners desire to convert from portable or 
rack mounting to console. #565-2 is for the standard versions of the Model 300; the 
others are for modifications, such as #565-4 for the S-3200 Duplicator Master and 
*565-5 for the Slave. 
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ADJUSTING LEVELS 

In the event that it is desired to operate recorders at levels other than 
the recommended levels of + 4 VU in and out, the procedure is as follows: 

I. On machines without Meter Control Panel: (assuming machine has already 
been adjusted in accordance with the procedure outlined in the Instruction 
Book) 

1. Thread and play standard tape. 
2. On playback of 1000 cycle tone. adjust playback gain control R213 

so that output reads 10 db below new desired operating level, but 
not over 0 dbm. 

3. . Thread blank tape and start in record mode. 
4. Feed recorder 1000 cps at new desired operating level. 
5. Adjust record level control R101 until operating level is obtained 

on playback. 

II. On machines with Meter Control Panel~ (matching or bridging) 

1. Thread and play standard tape. 
2. Place playback level control at 14. 
3. Adjust R213 on Meter Control Panel so that 1000 cycle tone plays 

back at new desired operating level ( not over + 10 dbm ) 
4. If new level is greater than + 4 VU inseIlt pad between playback 

output and meter on Meter Control Panel so that meter reads 
zero at new output level. If new output level is + 8 VU then use 
pad as shown below. 

TeV"~, I?.. 

V, CJ .. 
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( Supersedes bulletin dated 
20 March 1953 ) 

5. Thread blank tape and start in record mode, feeding 1000 cps. 
6. Record Level Step control on Meter Control Panel provides accom

modation for various input levels. Adjust this control until output 
of playback is normal operating level . 

• 

• 

• 
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REPLACEMENT rnSTRUCTIONS FOR REPLACING CYCLOHM DRIVE 
MOTOR OR ELECTRIC INDICATOR MaTOR WITH BODINE DRIVE 

MOTOR, SERlAL NOO. 113 TO 699 

The Bodine Drive Motor which has been developed for the Model 300 runs at double 
the speed of the Cyclohm or Electric Indicator Drive Motor used on machines of 
Serial #113 to 699 and consequently uses a different size pulley. To install the Bo
dine Drive Motor therefore requires that a new hinge bracket be installed which will 
support the new motor in the proper position to engage the capstan flywheel. Also, 
since the windings on the Bodine Motor are different than on either the Cyclohm or 
Electric Indicator Motors , it must be connected in a different manner. 

, 
The procedure for making this replacement is as follows: 

1. Remove retaining rings "A" on Capstan Idler link "B". 

2. Remove Capstan Idler link "B". 

3. Remove Capstan Idler arm from Top Plate. 

4. Remove Capstan cap by loosening set screw "C". 

5. Disconnect wiring harness from Drive Assembly terminal strip. "D" . 

6. Remove Drive A.ssembly from machine by removing 4 elastic stop nuts 
"E" (only one shown). 

7. Remove 4 screws "F" and drop solenoid mounting plate. Note that two 
screws are on the solenoid side and remainder on the opposite side of ' 
the plate. 

8. Carefully remove drive lock pins "G" . Be careful not to damage ears , 
of casting. 

9. Remove two bracket hinge pins "H". 

10 . Remove bearings from old brackets and install in new bracket. 
CAUTION: In removing bearings be careful not to injure bearing dust 

shield. Injury to this shield could lead to freezing of the 
bearing. 
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11. Install new bracket and motor by reversing foregoing procedure. 

12. Re-assemble remainder of Drive Assembly and re-install on Top Plate. 

13. Adjust solenoid adjusting nut "J" for proper speed. Since there is some
times more than one point at which the proper speed is obtained, for 
stable operation, be sure nut is tightened to the point where further 
tightening reduces the Capstan speed. 

14. The bumper should not determine the rest position of the motor. The 
bumper merely serves as an override bumper to damp out any motor os
cillation that would cause it to bounce against tire after solenoid is de
energized. The rest position is determined by the motor spring versus 
the pressure of the drive solenoid spring adjustment. When properly ad
justed the bumper should not quite touch motor while at rest except during 
shipment. 

15. For modified wiring for Bodine Motor see attached wiring Diagram 
EA-1552. 

PARTS REQUIRED FOR CONVERSION OF AMPEX RECORDERS, 
MODELS 300, 301 AND 302 TO BODINE DRIVE MOTOR 

* Only required where original motor was manufactured by Electric Indicator. 
Cyclohm and Bodine Drive Motors use same capacitor. 

• 



Quantity Description 

Serial No. 501 to 600 

1 Bodine Drive Motor Assembly 

1 Bracket, Hinge 

1 Shield, Bodine Drive Motor 

PROFESSIONAL PRODUCTS DIVISION 

1 October 1957 
300 
7-05 
3 

Part No. 

B-1030 

B-1072 

B-1905 

MODEL 301 AND 302 - Serial No. 113 to 500 

1 Bodine Drive Motor Assembly B-1075 

1 Bracket, Hinge B-19S1 

1 Capacitor CO-so 

1 Capstan Assembly C-366 

1 Shield, Bodine Drive Motor B- 1905 

Serial No. 501 to 699 

1 Bodine Drive Motor Assembly B-1075 

1 Bracket, Hinge B-51S-3 

1 Capacitor CO-so 

1 Capstan Assembly C-366 

1 Shield, Bodine Drive Motor B-1905 

Prices on Request 



" . 

PROFESSIONAL PRODUCTS DIVISION • 

1 October 1957 
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DISC ONNE..CT 
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o 

RED 
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\ 
/ 

!:>503 

8502 

PROFESSIONAL PRODUCTS DIVISION 

C 5 .Q/ 
5 . 0 

330 V.AC. 

1 Octobe r 195 7 
300 
7- 05 
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PROFESSIONAL PRODUCTS DIVISION 
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7-05 
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MOTOR LUBRICATION 

DATE , 15 March 1957 
MODEl: 300 Series 

BUllETIN NO : )tI'r 7-176 
PAGE NO : 1 of ~ 

( Supersedes bulletin dated 
20 March 1953 ) 

The first Model 300 machines were equipped with ball bearing drive motors, 
which require no attention. Since that time sleeve bearing drive motors have 
been available, and have been used on all subsequent production. If your machine 
has a sleeve bearing drive motor, be sure to add the lubrication of this motor 
to the maintenance schedule. 

It has been found that among the lubricants previously recommended are 
some that may be incompatible with the lubricant furnished in the motors. 

To correct this situation, we must recommend that only the following 
lubricants be used in the sleeve bearing type motors: 

Gulfcrest "A" - Product of Gulf Oil and Refining Company 
Stanoil #18 or #-25 - Product of Standard Oil Co. of Indiana 
Gergoyle D.T.E. Light - Product of Socony Vacuum Oil Co. 
Caloil OC-U - Product of California Oil Corp. 
This oil is available from Ampex in four ounce cans as Catalog ,*,087-005. 

CAUTION: If any other lubricants have been used, the motor should be 
disassembled enough to wipe the motor shaft and the bear
ings clean before re-oiling. 

The motor manufacturers further recommend that motors of this type in 
continuous use should be lubricated every 3 months or 300 to 500 hours. 

The motor should be lubricated with a pump-type oil can. To reach the 
upper bearing in the console model, the spout should have a bend in it less than 
three inches fx:om the end. In the portable model, the upper bearing is most 
conveniently reached by unbolting and lifting the top-plate. The top-plate should 
be tipped up by raising the right-hand end, as viewed when facing the front of the 
machine. Use the hold-down knob on the takeup motor as a handle for lifting. 
The plate need only be lifted a few inches to expose the bearing to be lubricated. 

Ampex Motor Evaluation Group recommends that sleeve bearing motors 
should be run for one hour when installed and before applying their normal load. 
This is especially important on sleeve bearing motors that have been stored 



PROFESSIONAL PRODUCT 

for any length of time. 

15 March 1957 
300 Series 
17 
2 of 2 

( Supersedes bulletin dated 
20 March 1953 ) 

Run-in is necessary since there is a tendency for some oxidation ( not 
necessarily visible) in the lubricant causing an apparent low torque condition. 

One hour run-in generally is all that is necessary to clear up this con
dition and once the motor is installed, this problem is not as critical and less 
likely to happen. 

-. 
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15 March 1957 
300 Series 
7-01 
1 of 1 

( Supersedes General Bulletin 19 
dated September 12, 1956) 

REPLACEMENT OF CAPSTAN ASSEMBLIES 

300 Series Tape Transport Mechanisms manufactured before November 1955 
used the Ampex part number 366 and 1512 Series Capstan Assemblies. These 
assemblies were mounted on the frame plate with a Tru-Arc retaining ring 
1430-050. 

On Tape Transports manufactured after November 1955 the Capstan Assembly 
is mounted with a retaining collar on the frame plate by three 10-24 x 3/4" sock
et head cap screws #470-108 and three lockwashers #502-011. 

When ordering replacement Capstan Assemblies, order 366 and 1512 Series for 
machines with Serial numbers 55K __ or earlier, ego 55J __ . For machines 
with Serial numbers higher than 55K, ego 55L, order 7518 Series Capstan Assem
blies. 

If the later model Capstan Assembly is to be mounted on °the older Tape Trans
port Mechanism, it will be necessary to drill and tap the frame plate for 10-24 
screws. Three ( 3 ) holes on a 2. 688 diameter. 

The drawing shown below can be used as a template. 

o 

~\ 
) 

#10 Drill - 3 Holes on 2.688 Diameter 



: ~ . . '""':" 
'. ,. . .. ~, '" 

Catalog Number of 
Capstan Assembly 

Tape Speed 
(ips) Retaining 

Ring Mount 
Collar 
Mount 

3-3/4 - 7-1/2 366-4 7518-4 
7-1/2 - 15 366-1 7518-3 
15 - 30 366-1 7518-3 
3-3/4 - 7-1/2 -15 2540-1 7518-6 
7-1/2 - 15 - 30 1512-1 7518-1 
15-30-60 1512-1 7518-1 

Shaft 
Diameter , 

inches 

.237 

.475 

.475 

.237 

.475 

. 475 

Bushing 
Diameter, 

inches 

.481 

.959 

.959 
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CONVERSION OF MODEL 300 TO 15-30 IPS 

One of the standard modifications of the Model 300 is a conversion to run 
at 15 and 30 inches per second. The difference in speed is accomplished by chang
ing the diameter of the motor pulley. A lower mass flywheel is required on the 
reel idler. 

The electronic alterations consists of incorporating relays which operate 
from the Speed Change Switch. At the 30 ips speed, the relays operate to alter 
the equalization characteristics in accordance with the requirements of the higher 
speed. 

The specifications are identical to those of the 7-1/2 - 15 ips machine ex
cept for speed and frequency response . The frequency responfle at the 30 inch 
speed is plus or minus 2 db. 50 to 15000 cycles. 

or 

251 
352 

817 

1030-2 
1030-4 

3958-3 

020-001 

PARTS REQUIRED 

Flywheel. Reel Idler 
Spacer. Reel Idler 

Bracket. Relay Mounting 

Motor Assembly. 15-30 ips t 60 cps 
Motor Assembly. 15-30 ips. 50 cps 

Bracket. Motor Mounting 

Relay 

RECORD ELECTRONICS 

Disconnect swinger of K102 and L101 and connect to ground. 
Remove C109. 
Remove ClIO. 
Place CllO between open end of L101 and ground. 
Connect high speed contact of KI02 to C105 and RI06. 
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PLAYBACK ELECTRONICS 

PROFESSIONAL PRODUCT 

SERVICE BULLETIN 

April 24. 1957 
300 Series 
25 
2 of 4 

Add Ampex ,*020-011 Relay. connecting coil to pins 7 and 8 
of power supply terminal switch. 
Connect normally open contact of relay to hot side of R205. 
Connect swinger contact to ground. 
Realign both electronics . 
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6768 TURNTABLE MOTOR ASSEMBLY 

Due to increase in number of vendors supplying motors to Ampex, a problem 

has arisen on the above I isted assembly. 

The 6768 Turntable Motor Assembly is now distinctly segregated into three 

(3) separate dash (-) numbers. 

6768-1 uses a long frame Bodine motor 

6768-2 uses a long frame induction motor 

6768-3 uses a short frame Ashland motor 

The 6768-1 and -2 wi II operate well in either the Model 300 or 350. How

ever, the 6768-3 should only be used with the Model 350. Model 300's 

manufactured prior to 1954 cannot use the 6768-3 motor due to turntable 

height differences. Therefore, this motor should not be used on any model 

300 produced prior to 1954. 

GEP:kjd 
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CONVERSION OF METER CONTROL PANELS 

June 11, 1958 
300 
?8;OI 
1 of 2 

In order to switch the VU meter of the 515 meter control panel to 
read either input or output of the Model 300 recorder, it is necessary to 
use a matching meter control panel with the circuitry shown in the attached 
figure. The parts required are as followS": 

Reference 

R1001 

R1006 

Description 

600 ohm "T" Pad 20 
Step (Daven T-321-G) 

560 ohm 1 Watt Resistor 

Ampex Part No. 

045-009 

041-142 

In addition to installation of the above parts in the input circuitry , 
note that the meter and its associated resistor R1004 are now connected 
across monitor line. 
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CHANGES IN DRIVE MOTOR WffiING 

September 15, 1958 
300 

;JIlr 8 -'02. 
1 

Bodine drive motors are wired in a different manner than other drive motors 
now alternately used in the 300 series transports. The color code conversion and 
termination points are as follows: 

Bodine Other Motors Harness Color 

Blue Trace Blue Blue 
Black Blue Trace Black 
Yellow Red Trace Yellow 
Red Trace Red Red 
Yellow Trace Yellow Trace White 
Red) Tied (Yellow) (To #9 on 
Blue) Together (Black) (Terminal Strip 

When a Bodine motor is replaced with the new wiring standard motor, the two 
yellow wires going to the speed change switch nearest the top plate must be removed 
from the switch, soldered together, and t aped over. In the case of replacing a new 
wiring standard motor with a Bodine motor, the two yellow wires will be found taped 
together in the harness. These must be soldered to the speed change switch as shown 
in Figure 1. 

Model 300 transports with serial numbers below 700 used Cyclohm or EAD 
motors. In order to replace these motors, the instructions given in service bulletin 
#14 should be followed prior to any changes noted in this bulletin. 
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CONVERSION OF 1/4" TRANSPORTS 
TO 1/2" TRANSPORTS 

September 16, 1958 
300 
#8-03 
1 of 3 

A kit containing the necessary parts for this conversion is available as 
Ampex catalog #30906. 

In reference to transport a..ssembly, the procedure for making this change 
is as follows : 

1. Remove capstan idler assembly by loosening Allen 
set screw in end of idler arm. 
(See Figure I) 

2. Turn tape transport upside down, if console type, 
and block so that weight is not resting on turntable 
shafts . If rack mounted, leave in rack. 

3. Note two (2) holes, one (1) inch apart in top plate 
subassembly and in top plate backing panels near 
opening for reel idler. 
(See Figure II) 

4. Drill two (2) holes through top plate facing panel 
with a #28 drill, using the two (2) holes noted in #3 
above as guides . 

5 . Install #6050 rotary tape guide using #6-32 machine 
screws supplied . 

6. Slip back the insulating sleeves on the solenoid and 
capacitor wires. Disconnect the QUIK-CLIP 
connectors. 

7 . Remove the three brake assembly mounting screws. 
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September 16, 1958 
300 
8-03 
2 of 3 

8. Remove the supply turntable brake assembly and 
replace with the new 17327-04 brake assembly. 

9. Remove the take-up turntable brake assembly and 
replace with the new 17327-03 brake assembly. 
These brake assemblies are factory adjusted and 
further adjustments should not be necessary. 
However, if they are , see service bulletin #6. 
(Enclosed with kit. ) 

10. Replace 1/4" tape guide on take-up tension arm with 
1/2" tape guide supplied . 

11. Install the new capstan idler assembly. 

NOTE: Reel idler tension a r m and associated 
1/4" tape guide may be removed; 
however, they do not interfere with 
1/2" operation . 
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December 29, 1958 

CONVERTING SINGLE CHANNEL 7-1/2-15 IPS MODEL 300 
RECORDERS TO MULTICHANNEL RECORDERS 

Kits for converting single channel AMPEX 7-1/2-15 IPS Model 300 recorders to two 
channel, three channel or two channel mastering recorders are available, as follows: 

DESCRIPTION KIT NUMBER 

300-2 Console (1/4" tape) 30844-01 
300-2M Console (1/2" tape) 30844-02 
300-3 Console (1/2" tape) 30844-03 
300-2 Rackmount (1/4" tape) 30844-04 
300-2M Rackmount (1/2" tape) 30844-05 
300-3 Rackmount (1/ 2" tape) 30844-06 

The kits include the required electronics, necessary interconnecting cables, proper 
head assembly, electronics housing in the case of console mount, 1/2" transport con
version kit for 300-2M or 300-3 kits, all hardware required, conversion instructions, 
and maintenance manual. 

All electronics supplied will be of current 300 multichannel type including equalization 
for 7-1/2-15 IPS NAB curves plus 15 IPS AME curve. 

Due to the large number of major components in these kits, delivery time will normally 
be 30 to 60 days from date of order. 
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IMPROVING LOW FREQUENCY RECORD RESPONSE 
IN 559 ELECTRONICS 

Sept . 15 » 1959 
300 
No . 9-03 
1 

The low frequency r ·esponse of catalog number 559 electronics used with 

single channel Model 300 recorders may be somewhat improved by re-

placing the 39K resistor RI06 with a 33K, 5% lW resistor , Ampex catalog 

number 041-113 . The improvement in record response will amount to about 

1 db a~ 50 cps . 



Date: 
Model: 

June 25, 1959 
300 

Buletin No: 9-04 

CHANGE IN RECORD CURVES - MODIFICATION OF CATALOG NUMBER 
559 ELECTRONICS (MONAURAL TYPE) 

During the past few years, the major producers of magnetic tape have improved 
the short wavelength (high frequency) characteristics of their product. · With 
decreased tape losses in the recording process it is no longer necessary to use 
as much high frequency record pre-emphasis as was req1l:ired some years ago. 
Ampex has therefore established new record curves based on the average 
characteristic of present tapes. It should be noted that the signal placed 
on the tape has not changed; therefore, interchangeability of tapes on machines 
properly adjusted to the NAB standard is not affected. To obtain the new 
curves with the catalog number 559 electronics, the record amplifier may be 
modified as follows: 

Clip out ClIO (.002) and C109 (.0035). These are the two 
capacitors leading from the long terminal board to the 
equalization relay. This effectively removes L101 from the 
circuit as well and, if desired, its leads may be clipped and 
the coil removed from the board. 

Loosen the two screws holding the long terminal board to the 
chassis. Remove RI05 (1 !reg) resistor located on the relay 
side of the terminal board and replace it with a 470K, 1 watt, 
5% resistor (Ampex number 041-124). Replace the term:inal 
board on the amplifier chassis. Set the amplifier to the new 
record curves attached using the test procedure given in the 
maintenance manual. After installing the amplifier in the 
recorder , a complete response check of the machine should 
be made with the same kind of tape which will be used during 
recording. Some trimming of the record equalization may be 
required depending upon the tape used. 
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MODIFICATION OF 30750-09 AND -10 ELECTRONICS 
TO NEW RECORD CURVES 

During the past few years, the major producers of magnetic tape have improved 
the short wavelength (high frequency) characteristics of their product. With . 
decreased tape losses in the recording process it is no longer necessary to use 
as much high frequency record preemphasis as was required some years ago. 
Ampex has therefore established new record curves based on the average char
acteristics of present tapes. It should be noted that the signal placed on the tape 
has not changed; therefore, interchangeability of tapes on machines properly ad
justed to the NAB standard or the AME standard is not affected. To obtain the new 
curves with the catalog number 30750-09 or -10 electronics, the record amplifier 
may be modified as follows: 

1. Remove 1C12. 

2. Remove 1C6 and install a jumper wire in its place. 

3. Change 1cn to a .0027 mfd (Ampex number 035-238). 

4. Remove 4R66 and install a 1400-3055 mmf trimmer (Ampex number 
038-011), in its place. 

5. Set the amplifier to the new record curves attached using the test pro
cedure given in the maintenance manual. 

6. Install the amplifier in the recorder and make a complete respon~e 
check of the machine using the same kind of tape which will be used 
during recording. Some trimming of the record equalization and/or 
bias may be required depending u~on the tape used. 
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CABLE ADDRESS : AMPEX, REDWOOD CITY 

RED WOO D CIT Y, CAL I FOR N I A 

RECORDERS 

DATE : 

MODel : 

BULLETIN NO : 

PAGE NO: 

. 't,;~ -; •• 
SERVICE BULLETIN 

May 3, 1957 
300 Series 
11 
1 of 1 

(Supersedes bulletin 
dated 20 March 1953) 

The information contained in the previous issue of this bulletin is no longer applicable, 
so the bulletin is discontinued herewith. 

For the bias adjustment procedure on all versions of the Model 300 series recorders, 
see the current Model 300 Maintenance Manual and Service Bulletin # 19 . 
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The information formerly contained in this bulletin is now 
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(Supersedes bulletin dated 20 March 1953) 

INSTA,.:LLATION OF GATE SPRINGS IN 475 SERIES 
AND SIMILAR HEAD ASSEMBLIES 

Should it be necessary to replace the 438-1 gate springs, the following 
method has proven to be the most practical: 

1. Pull the drive pins at each end of the gate and remOVe the 
gate. 

2. The springs are placed in the gate pos.t with the crimped 
section in the slot as shown. They should be held in place 
with a small piece of masking tape. Be careful to keep the 
springs as straight as possible with reference to the gate 
post. 

3. Push the gate assembly into place, in open position and in
sert the springs in the stop post slots during the process. 

4. Insert the drive pins in the gate ends, leaving about 1/ 16" 
of the drive pins extending. Remove the masking tape . 

.... '1"" ____ Spring 

_----Masldng tape 
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Tape noise, or "hiss II is perhaps the greatest limiting factor in the quality of present
day tape recordings. Record and pre-recorded tape making has become so quiet that, 
in many examples, noise heard on a production record or tape is very little more than 
that of the master tape. 

The tape manufacturers are presently engaged in an all-out effort to reduce noise on 
the tape itself, while we at Ampex have undertaken a series of studies with an aim to 
improving noise problems with the tape presently available. 

The great majority of master recordings are made at a tape speed of 15 ips. From a 
noise standpoint, this is the worst speed possible: a 7-1/2 ips or 30 ips original tape 
should be quieter, but has, of course, the usuallimitaiions of frequency response on 
the one hand and playing time on the other. 

This "noise" referred to is subjective noise - - the noise heard rather than the noise 
measured on a volt meter. To give some objective basis to the study, however, we 
were concerned largely with the noise generated in the frequency band from 2000 to 
6000 cycles per second -- that band to which the ear is most sensitive as indicated by 
the Fletcher-MWlson study of ear sensitivity. 

The noise generated by the tape carmot actually be reduced by any means outside of 
improving the tape itself. However, an increase in the signal-to-noise ratio can be 
obtained by increasing the signal level. Dangers in high-level recording at the higher 
frequencies lie not so much in ordinary harmonic distortion but in compression and 
self-erasure. 

As the input signal amplitude increases to a high level, the amount of signal actually 
recorded on the tape reaches a limit called saturation. At this point, the signal on 
the tape is much less than the input signal, or is compressed to about one-half the 
~plitude or less of the input signal. Since this saturation level varies with frequency, 
a very uneven response is obtained when recording at too high a level. If the high
frequency input level is increased still more beyond the saturation point, the signal on 
the tape decreases. This phenomenon is !mown as self-erasure: A high-level, high 
frequency signal not only erases itself as it is being recorded, but partially erases 
any other tone which is also being recorded. This phenomenon is particularly evident 
when recording at 7- 1/2 ips or 3-3/ 4 ips at a high level. The audio effect is exempli
fied by the cymbal c r ash which so often sounds as if two loaves of bread were being 
slammed toge ther. 
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Our aim, then, in developing a new equalization curve was to attempt to increase the 
signal to the tape in the band from 2000 cycles to 6000 cycles , while simultaneously 
decreasing the playback level (thus, the nOise) in that band, yet still escape the prob
lems of compression and self- erasure when making high-level 15 ips recordings as 
normally done in the recording of master tapes in a recording studiO. 

At any given audio frequency recorded on tape. there exists a certain dynamic range 
-- this range limited at one end. by the noise generated by the tape and at the other end 
by the maximum signal amplitude that can be recorded on the tape. It was our dis
covery that this total dynamic range afforded by the tape was not being fully utilized at 
15 ips tape speed with the present NAB equalization curves. 

Studies were made in the Ampex Research Department of the frequency spectrum of 
recorded sound. The results of these studies indicated that a greater signal amplitude 
could be recorded on the tape in the region of 2000-6000 cycles than is presently allowed 
by NAB equalization -- without significant increase in overall distortion. Extensive 
listening tests confirmed the calculated results; the tests utilizing a special 2-channel 
Model 350 which enabled the listener to simultaneously hear original recordings recorded 
by both the NAB and the AME equalization curves. In addition, and in cooperation with 
the RCA Victor Division, master recordings were made at their studios in New York 
using an equalization curve identical to the proposed AME curve. They experienced no 
objectionable distortion or compression problems even in the most severe recording con
dition -- a Perez Prado rock 'n I roll number. 

The final AME curve affords an approximate 8 db increase in signal-to-noise ratio, on 
the weighted scale discussed previously, on master recordings. 

In the production of commercial tapes, the AME curve should be used for any recording 
from the original master down to the master used on the duplicator. 

The playback curve (Fig. 1) differs from the NAB curve by a depression of the response 
by about 8 db in the region from 2000 to 6000 cycles. The AME record curve (Fig. 2) 
incorporates an increase in response in this same area, such that the overall response 
of the recording system is flat from record input to playback output. 

The Ampex Master Equalization Curve is to be offered in addition to the standard NAB 
equalization in all forthcoming multi-channel Model 300 recorders. The 351M electronics, 
to be used in multi-channel Model 300 recorders. as well as the electronics used in the 
Model 3300 four track duplicator, will have equalization switch selection to accommodate 
AME. Circuit changes are necessary to convert existing Model 350 electrOnics from 15 
ips NAB to AME equalization. 
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As a matter of interest, this same sort of study was carried out for 7-1/2 ips operation . 
The findings indicated that the present 7-1/2 ips NAB curve is satisfactory when using 
existing tape, so no recommendation is made to change the 7-1 / 2 ips equalization at 
this time. 

The record circuit changes to Model 350 equipment is shown in (Fig. 3). A three po
sition switch is used in place of the present two position equalization switch. This allows 
the new equalization to be added without losing the presen~ NAB equalization. Obviously, 
the two position switch might be rewired if one were to sacrifice flexibility. Control C. 
should be adjusted to yield the response curve shown in (Fig. 2). 

A companion change should be made in the playback circuit to yield the response shown 
in (Fig. 1). However, this change is complex. In the interests of simplicity, we have 
developed an external "black box" which is to be inserted in the output line immediately 
following the playback amplifier output. This is shown in (Fig. 4). Note that this cir
cuit does not provide flat overall response when monitoring the input signal (Meter and 
Output Switch in the RECORD LEVEL position), and that the meter will read an equalized, 
rather than true, response on the playback of an AME-recorded tape. The equalized 
meter response does provide, however, a true indication of the signal actually recorded 
on the tape. The insertion loss of the network shown in (Fig. 4), using the specified in
ductors is 1/2 db. Use of other inductors may result in more or less insertion loss . 

To align the equipment to the new AME curves, it is desirable to use a standard align
ment tape. The Ampex Standard Alignment Tape, Cat. No. 4494 or Cat. No. 50483, will 
play back through the passive output network (Fig. 4) with the characteristic shown in the 
special response curve of (Fig. 5). 

At a later date , Ampex intends to make available to its customers kits containing all parts, 
escutcheons, etc. , necessary for the correct internal modifications to the Models 300 and 
350 for the new AME curve modification. A letter addressed to the Service Department, 
Ampex Corp., Redwood City, will bring this information as soon as it becomes available. 

In the meantime, it is hoped that the information contained herein will be of benefit to 
Ampex users. 
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MODEL 350 
RECORDING AMPLIFIER MODIFICATION 

(FOR AME CURVE) 
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