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- SECTION 1
SPECIRICATIONS FOR MODEL 300

All performance characteristics of the Model 300 Magnetic Tape
Recorder equal or exceed the standards of the NARTDB (National Association of
Radio & Television Broadcasters)., All Ampex audio recorders produce a tape
frequency characteristic which has been accepted as standard by the NARTB.

TAPE SPEED: 15 inches per second and 7. 5 inches per second, with speed
change effected by a single control. The same control also provides the necegsary
equalization change to compensate for the change in speed.

FRECUENCY RESPONSE: At 15 inches +2 db 30 - 15,000 cycles.
! At 7.5 inches 42 db 40 - 10, 000 cycles,
Down no more than 4 db at 15,000 cycles,

SIGNAL-TO-NOISE: Over 70 db unweighted noise to maximum recording level.
Over 60 db, as defined by NARTB standards. By NARTB

definition, the signal-to-noise ratio is the ratio of peak recording level to the total
unweighted playback noise when erasing a signal of peak recording level and in the
absence of a new signal, Thus bias and erase noise are included, as well as play-
back amplifier noise. All frequencies between 50 and 15, 000 cycles are measured,
The peak recording level is defined as that-level at which the overall (input to output)
total‘ rms harmonic distortion does not exceed 3% when measured on a 400 cycle tone,

STARTING TIME: Instantancous, (When starting in the Normal Play meode
of operation, the tape is up to full speed in less than 1/10 second.)

STOPPING TIME: ‘When playing at 15 inches per second, tape moves less than
2 inches after depressing Stop button, :

FLUTTER AND WOW: At 15 inches per second, well under 0.1% rms, measur-
ing all flutter components from 0 to 300 cycles, using a tone of 3,000 cycles. At ‘
7.5 inches, under 0.2%. ’ :

PLAYBACK.TIMING'ACCURACY: 0.2% or +3. 6 seconds for a 30 minute

i

.recording.

PLAYING TIME: 32minutes at 15 inch speed on standard NARTB reel, 64
minutes at 7.5 inch speed, The ,_Modél 300 will also accommodate the standard RMA

~reel in various thicknesses.

REWIND TIME: One minute for the full NARTB reel. (2400 feet)

‘ /CONTRO LS:  Start, Stop and Record are pushbutton, relay operated and ma');
be remote controlled. Normal Play, Fast Forward, and Rewind on a selector switch,
with rapid shuttling back and forth made possible by instantly changing from one mode

 of operation to the other without stopping in between,

MODEL 3C0SECTION 1 Page |
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'COMPLETE PLUG-IN HEAD, HOUSING Double mumetal shield cans on
playback head, equivalent shielding on record head, matching self- ahgned covers
on hinged gate, Drop-in threadlng '

SIMULTANEOUS MONITORING: Independent record and playback systems
allow the tape to be monitored while recording.

RECORD AMPLIFIER: 10,000 ohms bridging input, normally set up/ for +4
VU in balanced or unbalanced, ) : ; ‘ .

PLAYBACK AMPLIFIER: Adjusted for +4 VU output, 600 ohms or 150 ohms
balanced or unbalanced. Will deliver 20 dbm without exceedmg 1% total harmonic
distortion at any frequency from 30-15, 000 cycles.

, DIMENSIONS: Mechanical unit on 24-1/2' panel and Electronic unit on 12-1/4"
panel, For standard rack, console or two case portable mounting,

SHIPFING WEIGHTS AND MOUNTING Console 270 pounds, Portable Case
175 pounds, Rack 140 pounds.,

POWER INPUT REQUIRED: 3 émperes, 115 volts, 60 cycles. (Available on
special order for 50 cycles.)) '

METER CONTROL PANEL available at extra cost with features outlined
below: ' \ : ‘

Mounted on 5-1/4'"" panel for rack, ,consol'e, or portable case mounting.

Bridge Input step control will adjust record level for any input greater
than -20 VU, 10,000 ohm bridging, any balanced or unbalanced line.

Output Step control will adjust level up to +8 VU regardless of tape
level - = 600 ohm or 150 ohm balanced or unbalanced line,

VU meter will meter playback output wh11e recording or playmg back
Calibrated for +4 VU output,

Output key (line or cue).

Phone Jack with input-output key (A-B Key).

MODEL 300 SECTION I Page 2
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S ECTION 11 o <

INSTALLATION

1. Open packing case carefully and save it, In the event of possible ship-
ping damage, the case may be needed for return shipment,

2, Examine electronics chassis and seé that any chassis that are’shock
mounted float freely on their rubber cushions,

3. If the equipment is to be Rack mounted, install in the rack so that the
head cables will reach the electronic unit without being extended in length, Do
not lengthen the head cables for any reason whatsoever, because iqcreased cable

.capacity will cause undesirable resonance with the heads,

W

4, Install all cables as shown in Fig, 12,

5. Unpack and install the 125J7 tube in its socket. WARNING! BE VERY
CAREFUL WITH THE 125J7 TUBE AS IT IS HAND SELECTED FOR LOW NOISE
AND MAY BE DAMAGED BY CARELESS HANDLING, See SECTION IV Page 7
before turning on power, .- ‘

6., Release capstan drive motor shipping lock, This is the spriang catch
which holds the motor away from the rubber-tired flywheel., The retaining ring
should be broken off and the lock removed from the motor bracket, Do not make
any adjustments on the drive system at this time. No adjustments need be made

unless damage has occurred during shipping. NOTE: Whenever recorder is

transported, be sure to lock motor, or capstan tire may be damaged beyond re-
pair, ‘

7. Connect input and output circuits to the machine, See ELECTRONIC
OPERATION, '

8., Connect power cord to 115 V,, 60 cycles A,C, ohly.

9, The capstan speed should be checked with the stick-on stroboscope
provided, Before checking, let drive unit run for at least five minutes to warm
up lubricant in the capstan assembly, If the lubricant is stiff, the additional drag
will cause greater compression.of the rubber tire and the capstan will therefore
run slightly slow until warmed up. Place stroboscope on capstan shaft with the
sticky side down and view rotating shaft under 60 cycle light. If the speed is not
correct the spokes will appear to rotate, 8light speed changes can be realized
by change in capstan drive motor pressure, This adjustment is at spring D, Fig,
1 on the motor solenoid draw bar, If the adjustment is in the proper range,
increasing pressure will slow the capstan, decreasing pressure will speed the
capstan, Adjust for no rotation of the stroboscope spokes, (If drive motor pressure
is too light, increasing pressure will speed the capstan. In this range the tire
pressure is inadequate for stable operation, and the pressure should be increased

‘until increase in pressure reduces capstan speed.,)

MODEL 300, SECTION II - Page 1
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~ 10, Load the left hand reel holder with tape and thread as shown in
fig. 5. Be. sure the tape used has the oxide-coated side toward the rear
of the machine; i.e., toward the head faces, Be sure to remove any ad-

_hesive that may have been used to seal the end of the tape, If this adhesive

is not removed, the first layer may stick and cause a break in the tape,

11, A reel hold-down or editing knob should be placed on each reel
spindle, Editing knobs, catalog #1917, are furnished with console and"
portable recordetrs, while hold-down knobs, catalog #4402 are furmshed

" with rack models. )

1

The #4402 reel hold-down knob 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 when the top of the
knob is rotated, Two spring loaded balls hold the reel to the turntable, .
A pin in the side of the knob drives the reel, The knob should be posi-
tioned on the NARTB reels so that the removable pin engages one of the
turntable 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 stick up
above the turntable., Once the knob is positioned correctly, the NARTB
reels may be removed without removing the knobs, When using the knob
with the small RMA reels, unscrew the removable pin. The knob is used
only to prevent the reel from falling off the turntable, since three pins in
the turntable drive and center the reel, Lock the knob to the shaft, avoid-
ing excess pressure on the reel which could distort the reel flanges.

The machine is now ready for operation. NO FURTHER ALIGN-

MENT SHOULD BE NECESSARY

MODEL 300  SECTION I - Page 2
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A, Flectrical: ¥
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| i

Nith reference to Fig., 10 and 11, connect input and output circuits to ma-
chine, Turn on Power Switch, Mechanical operation is explained in Section IlI~B,

MACEINE AITHOUT METER CONTRCL PANZL, Connecta -1-4_"3V.U, line
balanced or unbadanced) to the innut receptacle J1013 on the Flectronic Chassis.
I i ,

The Record Level Control R101 has been adjusted at the factory to give the

recommended tape level with this input. It 1s possible to record at projper t.;zpé
level with inputs of -30 V, U, to 110 V,U, by readjusting the Record Level Gontrol.
The =layback level ControlR213 ha: been adjusted at the factory to give an out-
nut of +4 V,U, into a 600 ohm load from tapes recorded at the recommended
orerating level, )

MACHINE WITH BRIDGING INFUT METFR CONTROL 2AN#L, See

Figure 12. Connect an input signal (balanced or unbalanced) to terminals
1, 2 and 3 of the Meter Panel. For unbalanced operation terminal 2 should be the
ground side of the line, The input signal must be greater than -10 V, U, Set the
Meter Panel Playback Step Control R1102 to 14, Record a signal and adjust the
Meter Panel Record Step Control R1101 so the V,U, Meter reads '"0'. This
indicates a +4 V, U, output signal into 600 ohms, since the meter is always con-
nected across the Playback Cutput. The Playback Vernier Control R213 has been
set at the factory so that "0'" meter reading indicates the recommended tape level
with the Meter Panel Playback Step Control set at 14, On playback, any tape
recorded off level by a voltage ratio of 5 to 1 (14 db) may be reproduced at 34

V.U, by adjusting the Meter Panel Playback L.evel Control.

MACHINE WITH MATCHING INPUT METER CONTROL PANEL, See

Fig, 13, Connect an input signal to the meter panel as described above. The input
signal must be -4 V, U, or greater, Place the Monitor Switch in the "In" position,
This transfers the V.U, Meter to the output side of the Meter Panel Record Step
Control R1001. Adjust this control so the meter reads '"0'". The Record Control
on the Electronics Chassis R101 has been adjusted at the factory so that '""0'" meter
reading indicates the recommended tape level. Therefore, it is possible to adjust
the record level before the tape is set in motion, ’

When the program level is properly set, start the tape in motion in the record

‘mode of operation, To monitor the playback output place the Monitor Switch in the

n"Out" position, With the Meter Panel Playback Step Control R1002 set at 14 the
V.U, Meter will read "0'. This indicates a -4 V,U, output into 600 ohms, Cn
playback, any tape recorder off level by a voltage ratio of 5 to 1 (14 db) may be re-
produced at -4 V,U, by adjusting the ®layback Level Control on the Meter Danel.

T With input signals less than 34 V,U, the V,U, Meter monitoring the record
input signal will not read '"0'"., Therefore, it is necessary to set the record level
with tape in motion and the V, U, Meter connected across the playback output (Mon-
itor Switch in ""Out' position), Set the Meter Panel Playback Control R1002 to 14,

MODEL 300 SECTION Iil Page 1
- 9-1-52

~
N



L TR - . RIS Tt S ‘-

Increase the gain in the record amplifier by adjusting the Record Control
on the Electronic Chassis' R101 until the meter reads Y0, - This will ‘
indicate the recommended tape level only when the Playback Control
R1002 is set at 14, NOTE: This calibration will be lost if the play-
back Vernier Control R213 is changed, ’ : )
/

B. Mechanical:

When the machine is ready to operate, turn on the power switch,
see Fig. 5, This turns on the amplifiers and control circuits, The cap-
stan drive will also start if the tape has been threaded, as the takeup
tension arm operates a switch which shuts the motors off when the tape
runs out, Pushingthe Start button will now start the tape moving accord~
ing to the mode selected on the Play, Rewind, Fast Forward control,

In the Play position the tape will be reproduced at the output terminals.
Pushing the Record button will permit an input to the machine to be re-~
corded on the tape with almost simultaneous playback of the new program,
A 1/2 second time interval should be observed between pressing the Start
button and pressing the Record button to avoid switching transients magnet-
izing the record head, Pushing the Stop button will stop the machine and
turn off the recording amplifier; therefore, one must always push the Start
and Record buttons, in that order, to record. . The mode selector switch
allows transfer from Play to Rewind or Fast Forward without pushing the
Start button when switching. This helps greatly in editing and segueing.
However, when going from Rewind to Play, the machine shuts off and

the Start button must be used to restart the tape motion,

If, when the tape is running in Play, it is desired to accelerate
. or slow the tape, it may be done as follows:

_TO SLOW THE TAPE: Hold the Start button down and push the
Stop button for the length of time desired, Upon releasing the Stop bution
the tape is again up to speed, : :

TO ACCELERATE THE TAPE:; Move the selector to the Fast For=
ward position, Return to Play when desired, ‘

These two motions are useful when cueing, segueing or 'synchron—-
izing programs. This can only be accomplished by reason of the rapid
start feature incorporated in this machine, '

MODEL 300 SECTION I - Page 2
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~exchanged for a factory reconditioned unit.
assembly is achieved by a final finish cut being taken while running on its own bear=

e et

SECTION IV : A

- OPERATING PRECAUTIONS AND MAINTENANCE

A..'Mech‘anical Assemblies: ‘
The drive system employs three motors, Two induction motors with sole-

noid operated brakes are used for takeup and rewind, These motors are shown

in Fig. 7 and require no service attention! The torque of these two motors is ad-

justed at the factory by means of resistors R801, R802 and R803, and should be

left alone unless shipping damage to the resistors has occurred, Both motors

are adjusted for a tension of 5 to 6 ounces pull on the reel hub in Play, On top

plates for 1/2 inch or 1 inch wide tape these tensions are increased to 10 to 16

ounces. R802 is adjusted for the maximum hold-back tension during Fast Forward

and Rewind which will still allow the tape to accelerate when starting with a full '

reel ,

The thitd motor is the synchronous motor used for capstan drive, This
motor is mounted on a hinge which is moved by a solenoid to engage the motor and
the capstan flywheel. The hinge is positioned by the Drive Motor Return Spring
"B' when the solenoid is deenergized, A stronger return spring is required
for rack mounted machines than for console or portable units. See Section VI

Parts List,

When the machine is turned on and the tape threaded into position, the
solenoid "C'' pulls the motor into epgagement with the capstan flywheel tive and
drives it, The pressure between the motor and flywheel is adjustable at spring
"D'" and is adjusted to give synchronous speed as described in INSTALLATION,

The capstan shaft has a permanently lubricated ball bearing at the bottom
end to take the flywheel load and to maintain a minimum of friction, see Fig, 2,
The upper bearing on the shaft is a precision bronze sleeve bearing which permits
absolutely true running of the capstan.

The mechanism of the capstan idler is operated by solenoid "E" in Fig. 1
and is returned by spring "A'", Capstan idler pressure is set so that it will deform
or break the tape if the tape is stopped with the hand while the machine is running.

This pressure is adjusted at point "F' in Fig, 1.

The reel idler is shown in Fig., 1 at "G", This shaft has two single shielded
ball bearings. Factory lubrication is for the life of the bearings, Should these bear-

ings require servicing or replacement the complete reel idler assembly should be’
The extremely low pulley run-out of this

ings after final assembly, Under no circumstances should the shaft be removed
from the assembly, since in all probability the relationship of parts will be lost,
This may result in the introduction of the reel idler period into the measurable

flutter and wow components of the machine,

, The mechanical brakes on the rewind and takeup motors ordinarily require
no adjustments, Should trouble occur which appears to be due to faulty bralfing,

SERIES 300 . SECTION IV - Page'l



the tension may be adjusted, The only adjustment on the brakes is performed
by adjusting tension at "H' in Fig. 1. 1f machine throws a loop of tape on stop-
ping, the trailing reel brake tension is too low, or if it breaks the tape the ten-
sion is too high, However, unless tampered with, the adjustmentishould be per-
manent until such time as the brake bands wear out, V ‘

" CLEANING: Daily attention éhquld be given to the cleaning of the following:

(1) Capstan Shaft )

(2) Head Faces

(3) Tape Guides
Clean all surfaces of the above with carbon tetrachloride applied with a
soft cloth, ‘

Weekly attention should be given to the cleaning of the capstan idler wheel,
It should be cleaned with ethyl alcohol, Great care must be taken to see that oil
does not reach the capstan idler tire, 0il will not only contribute to tape slippage
but will also ruin the tire. N

LUBRICATION: Every 3 manths or 1000 hours,

1. Drive Motor: The drive motor uses a sleeve bearing and should be
lubricated every three months or 1000 hours, whichever occurs first, with one
of the following oils: '

Gulf Oil & Refining Company , , , . . . . + + Gulfcrest "a"
Standard Oil Co, of Indiana ., ., . . , . . » Stanoil #18 or #25
Sacony Vacuum OQil Co, & » & o & . & + + + Gargoyle D, T,E, Light

The motor should be lubricated with a pump-=-type oil can., To reach the
upper bearing in the console model, use a flexible spout or else attach a piece of
spaghetti to the end of the spout, 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 righthand end, as viewed when facing the front of the
machine, The plate need only be lifted a few inches to expose the bearing to be
lubricated, CAUTION - DO NOT OVER~LUBRICATE SUCH THAT OIL MAY .

GET ON EXPOSED RUBBER SURFACES, '

2, Capstan Idler; The capstan idler should be lubricated with a drop of’
S.A,E, 30 oil on all bearing surfaces, WARNING = under no cond ition should oil

-~
~

~

SERIES 300 SECTION IV - Page 2
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be allowed to come in contact with the rubber surfaces of the capstan idler or the
capstan ﬂywhe el, ‘,
\ R .

3. Capstan: The upper bearing of the capstan should be lubricated with
S.A.E, 30 motor oil every 3 months. To oil: Loosen set screw in dust cap sur-
rounding the capstan shaft just below the tape contact point. Push the rubber ‘
idler wheel away from the shaft just enough to allow the cap to be removed, This
exposes a felt washer which covers the oil hole, Remove this washer and oil
through the larger of the two holes exposed Fill until no more oil will enter!
Replace as disagsembled, : T S |

) ‘

V

PRECAUTIONS: s

REELS. In order for the brakes to work properly, the same size reel
must always be placed on both turntables. In using the small RMA 5- or 7-inch
reels, abnormal hold-back tensions will occur at the end of the reel due. to the
small hub diameter. This may cause trouble due to slippage at the capstan idler,
If the small type reels are to be used exclusively, an additional 150 ohm, 50 watt
resistor should be inserted in series with each of the resistors (R801 and R803),

‘which are in series with the Rewind and Tapeup motors respectively, 'The machine

will not meet specifications for flutter and wow when using the 5- or 7-inch RMA
reels because of the discontinuity of the hubs on these reels,

BRAKES, In order to avoid the tightening action which occurs when brake
bands become glazed, the brake bands have been treated with graphite. With the
graphited brake bands, the proper tension as measured on the NAB reel hub in
the unwinding or energizing direction is 14 0z, Should the brakes exhibit a ten-

~dency to tighten up or grab, they should be retreated with graphite, A mixture

in the proportions of one level tablespoon of graphite to one 8 oz, cup of carbon -
tetrachloride can be applied to the felt of the brakebands with an oil can, After
graphiting, the motors should be run 10 minutes with the brakes on to wear in

the graphite, This may be accomplished by disconnecting the brake solenoids
temporarily. On top plates for 1/2 inch and 1 inch wide tape, asbestos brake
linings are used to increase the braking tensions. Graphite should not be used
on these linings,

TAPE SLIPPAGE. The tape will slow down near the end of the program,
if the capstan idler pressure is not great enough., This, of course, will become
worse at the end of the reel where the hold-back tension is highest, The condition
is further exaggerated if a small RMA type reel is used, in which case the hold-
back tension is even higher,

Effective capstan idler driving force is reduced as the capstan idler grad-
ually picks up the lubrication with which Minnesota Mining and Manufacturing
Company type 111 tape is treated. This lubrication is quite important, as it re-
duceg flutter and head wear, permits more uniform head contact and therefore
less highfrequency amplitude variation, and any tendency for the tape to "squeak',
This ''squeaking' sometimes occurs at the slow speed when using the small reels

' ‘ : . SERIES 300 SECTION IV - Page 3
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and is very objectionable, For this reason, the capstan idler should be c¢leaned
with ethyl alcohol at least once each week, -

To test for proper capstan idler pressure, hold the tape while the machine
is running in the Play position. The idler pressure should be sufficient to deform
or break the tape. The pressure can be increased by the adjustment at Point "F!
in Fig. 1. , o

SPEED, If the machine has been subjected to severe cold the drive should
be allowed to warm up for 5 minutes to reach stability, This is especially true at
the high tape speed, _ L

CAPSTAN MAGNETIZATION, The capstan may become magnetized by

" contact with amagnetized tool, Should this occur it may be demagnetized with

s

an A,C, solenoid placed over the shaft and slowly pulled away.

DUMMY PLUGS, Two dufnmy plugs must be inserted into the appropriate
sockets in the top plate for correct operation of the recorder, These plugs are
catalog No, 567, 8 pin Jones plugs, with pins 1 and 2 jumpered and pins 7 and 8
jumpered. -

L,

1. One No., 567 must be plugged into receptacle J804S, labeled
"Remote Control", located on the connector panel underw
neath the top plate, It is removed only when remote con-
trol is desired and the remote control cable must be plugged
into the receptacle,

2. The other No, 567_must be plugged into receptacle J805S,
labeled "Cable to Model 375 60 Cycle Amplifier', located
on the connector panel underneath the top plate. When the
Model 375 is used with the recorder, the input-output cable
from the 375 is plugged into this receptacle, NOTE: The
Model 300 and 30} do not incorporate the 60 cycle amplifier -

. connector; therefore, the second dummy plug is not required,
If the Model 375 is to be used with these models, it should be
wired to the capstan motor terminal stnp as explained in the
Model 375 Instruction Book,

SERIES 300 SECTION IV - Page 4
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' SECTION 1V ’ oo T

 OPERATING PRECAUTIONS AND MAINTENANCE

B. Head Assembly.

The head housing, See Fig., 5., is a die cast assembly which contains
the three heads used in the recording process, The heads are respectively
erase, record, and playback as viewed from left to right when facing the

machine, The gate on the housing holds the playback and record shield covers
and the tape-lifting fingers. The function of the tape-lifting fingers is to re-
move the tape from the heads when the gate is open during Rewind or Fast For-
ward operation., This reduces head wear considerably., The tape may leave
a deposit on the heads if allowed to contact them at high speeds, Such a de=
posit will seriously impair the performance of the machine and should be
guarded against by always opening the gate on Fast Forward and Rewind, If
a deposit is left, it may be easily removed with carbon tetrachloride on a soft
rag. Never use metal of any kind to touch the head surfaces, The gate should
never be allowed to spring shut, but should be closed gently,

4 .
. . . -
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"HEAD MAGNETIZATION,

Occasionally the heads may become magnetized through an-electrical
fault in the amplifiers, improper use of the machine, or by the heads coming
in contact with a magnetized object. This will result in an increase of noise
level from 5 to 10 db. It is especially important that the heads be free of mag-
netization if you are to realize the dynamic range of type 111 tape. ' It should
be remembered that any phenomena that tends to put an unbalanced pulse
through the record head will magnetize it, Such pulses can appear in the form
of signal or power line pulses, If the following precautions are observed, no

difficulty should be experiencedy

1. Do not remove any tube from the record amplifier while the
machine is recording, .
2. Do not connect or disconnect input leads or head leads while
recording. - : ‘
3. Do not depress the Record button until after depressing the Start
button, In other words, allow 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. ER

4. Do not saturate the record amplifier with an abnormally high
input signal, Such a signal would be 10 db, greater than tape satura-
tion and 30 db, greater than normal operating level,

5. Do not test continuity in the heads with an ohm meter,

HEAD DEMAGNETIZATION,

Should the heads become magnetized, they can be demagnetized with an
AMPEX head demagnetizer (stock number B-704), In the event that time does
not permit the owner of the machine to wait for delivery of a demagnetizer, he
may make one as follows: Cut a piece of transformeriamination to a 1/4n x 20
size, Wrap the strip of metal with suitable insulating material and wind ap~
proximately 400 turns of No, 36 wire and attach a 4' length of 2 connector cord,
Bend the iron strip into a ""U" shape and bring the ends of the "U" to a spacing
of 1/4", Connect to a 6 volt source of A,C,, open the gate on the head housing
and bring the ends of the "U'" in contact with the 2 poles on the magnetized head,
Remove the demagnetizer very slowly, allowing the A, C, field to die off grad-
ually, Repeat this operation on record and playback heads only, as the erase
head will demagnetize itself, In the event demagnetization is not effected, re-
peat the process several times, '

' SERIES 300 SECTION IV -~ Page 6
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o SECTION 1V

" OPERATING FRECAUTIONS AND MAINTENANCE

s
t

C. Electronicsv Assemblies.

WARNING,

The input.tube in the playback amplifier is D, C, heated by returning
the B supply through its heater, Fuse F101 protects the input tube against
abnormal heater surges. The Neon indicator A101 will light in the event of
failure of the playback input tube heater or the 1/4 ampere protective fuse
F10l. SHOULD THIS HAPPEN, THE CAN OF THE FILTER CONDENSER .
(C113) WILL BE AT A HIGH POTENTIAL WITH RESPECT TO.GROUND AND
FOR THIS REASON IS PAPER COVERED, Cl13 SHOULD THEREFORE BE
REPLACED ONLY WITH CONDENSERS HAVING AN INSULATED COVER,
F101 and Al0l are located on top of the electronics chassis. DO NOT RE-
MOVE INPUT TUBE WITH POWER ON, as damage to Cl114 may result. DO
NOT REPLACE F101 WHILE NEON BULB IS LIGHTED, or the new fuse will
blow, = Therefore, to replace the input tube or the fuse, always turn power
off and wait for neon to stop glowing. - '

DUMMY PLUG,

A Connector J 1055, labeled "Remote Power! is incorporated in the

'~ Electronic Assembly to feed filament and B supply current to auxiliary equip-
ment., A #567 Dummy Plug (a Jones plug with pins 1 and 2 jumpered and pins

7 and 8 jumpered) must be inserted in this connector for the proper operation
of the machine., It is removed only when it is desired to feed power to a Meter
Control Panel or a Mixer~Preamplifier, :

METER CONTROL PANEL,

The Meter Control Panel is designed for balanced 1ﬁput and output, If
it is desired to operate unbalanced, the following terminals on the Meter Panel
should be used as the ground side of the line,

Terminal 2 on the Line In connecpions.
Terminal 10 on the Monitor Connections,
Terminal 15 on the Line Out connections,

MODEL 300 SECTION IV Page 7
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o SECTION V
L ELECTRONIC ALIGNMENT

Alignment is the necessary adjilstments required to have the Electronic
Assembly of the tape recorder perform properly, A machine "out of alignment"
may be characterized by poor frequency response, high noise, low output, or
high distortion., It should not be necessary to align the recorder when it comes
to you from the factory. The procedures described on the following pages have
been performed at the factory prior to shipment, . Further adjustments are not
required except as found necessary in routine maintenance, ~
\
) ' )
' Alignment consists of the following steps: . S

I Overall Performance Check

Frequency Response
Noise Measurement
Distortion

Flutter and Wow

B W N
- . -

II Head Alignment
{II Playback Alignment
. v Record Alignment

1. Record Bias and Level Adjustment
2., Record Equalization
3. Record Noise Balance

V  Erase Adjustment

Standard alignment tape #4494 is available for alignment purposes, It
contains a 15 Kc, tone for head azimuth check, a reference tone for level adjust-
ment and a series of tones for a playback response check, It is recorded at 15
inch tape speed, 10 db below recommended operating level, IMPORTANT!
Before playing the standard tape, demagnetize the heads with the Ampex Head

« Demagnetizer #704, Magnetized heads will cause a partial erasure of the high
- frequencies on the standard tape.

o I. OVERALL PERFORMANCE GCHECK

. The following procedure is recommended for checking the performance
of this recorder at the time of installation and as necessary thereafter,

. 1. Overall Frequency Response:

~

S

' Threadva new reel of tape on the machine, . The equalization curves
for this machineé have been established by use of Minnesota Mining and Manufacturing

MODEL 300 SECTION V - Page 1
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Company type 111 tape, construction 5RBA or later, Slight deviations in
performance can be expected when using tapes of other manufacture,

‘a, 7-1/2 Inch Response:

DUE TO THE NATURE OF THE PRE-EMPHASIS IN THE RECORD
CIRCUIT, TAPE SATURATION WILL OCCUR AT THE HIGH /
FRECUENCIES UNLESS THE RESPONSE CHECK IS MADE AT
LEAST 20 DB BELOW NORMAL OPERATING LEVEL,

pae

Therefore, check the response with a sensitive meter such
as a Hewlett-Packard 400C connected to the output, In absence
of a sensitive meter, a standard V.U, Meter, preceeded by a
flat amplifier with at least 20 db gain can be used. Response will
be within the limits indicated in Section I Specifications,

b, _1_5 Inch Response (30 Inch Response Model 301 Only)

’ Make the response check approximately 10 db below operating
level to-avoid saturation effects, The response will fall' within
the limits indicated in Section I Specifications,

2, QOverall Noise Measurement:

. Overall wide band noise should be measured with a vacuum tube volt-
meter such as Hewlett-Packard 400C while playing back a tape that has been
previously erased on the machine, First erase a tape with the input to the
record amplifier shorted, Rewind and play this tape back, This will prevent
the inaudible bias frequency leakage from entering into the noise measure-
ment, thus producing a false reading, The wide band noise should be below
the figures listed in Section I Specifications,

3, Distortion;

Overall distortion may be measured by connecting any standard dis-
tortion measurement apparatus across the output, The readings from a wave
analyzer or selective frequency distortion meter will be more accurate at L
lower distortion levels. Distortion readings are somewhat dependent on T
tape. Readings of 1% are normal at operating levels while reading of 3% are
normal at 6 db above operating level,

4, Flutter and Wow:

Flutter or wow is the change of speed over a short time interval in

a periodic manner. It can be measured by means of a standard flutter bridge

such as A, K, Tatum (Beverly Hills, California) Model 2-A Flutter Meter,
Variations in amplitude as indicated on level measurements do not constitute

flutter and are entirely due to tape coating variations, Readings will be well
under the figures indicated in Section I, Specifications.

' MODELSOOSECTKD¢V-PMge2
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I, HEAD ALIGNMENT:

L4

" The high frequency rcsponue of the recorder depends on the correct

" head aligniment. If tapes are to be interchangeable from one machine to another

the heads of all machines must have the same azimuth setting, This is accom-
plished by using a Standard Tape (Catalog #4494) for aligning the heads
of all machines, Head alignment is independent of tape speed; however, it is rec-~
ominended that the heads be aligned at 15 inches per second since the standard tape
is recorded at this speed, /

Remove the top cover from the Head Housing by removing‘the two
screws from the top and pulling cover gently back and up. Lookmg at the Head -
Hwousing from the front the three heads from. left to right are; Erase, Record and

- Playback,

The azimuthrangle of the erase head is not adjustable,

The Record and Playback Heads should be aligned only after reading
and fully understanding the procedure under PLAYBACK AND RECORD CIRCULT

ALIGNMENT,

The actual physical alignment of the Record and Playback Heads con-
sists of placing a 1/4" spintite socket wrench on the left hand elastic stop nut in

each head and adjusting back and forth until the proper az:imuth angle is arrived at.

First adjust the Playback Head azimuth by playing the standard tape
at 15 inches per second and adjusting the stop nut for the maximum output of the
15 kc tone (first tone that appears on the standard tape).

The Record Head azimuth is then aligned with the Playback Head by
recording a 15,000 cycle signal from an audio oscillator on a blank tape and ad-

justing the record stop nut for maximumplayback output.

111, ALIGNMENT OF PLAYBACK CIRCUITS:

1. Thread an audio standard tape on the machine, - Terminate the output
with a 600 ohm external termination or set the Line Out Switch on the Meter Panel
*to the "cue' position. Connect an external V, U, Meter across the output or set

the Monitor Switch on the Meter Panel to the "Out' position, Connect an amplif;e.r ’

and loudspeaker or a pair of headphones to the output of the machine or to the
phone jack on the Meter Paunel so the voice announcements on the standard tapc
can be heard, -

2, Set the machine into the Play mode of operation at the 15 inch per
second tape speed, If the machine is eqmpp«.d with a Meter Panel, set the Meter

_ Uanel Playback Step ‘Control on 4,

MODEL 300 SECTION V Page 3
9-15-52

;



3. The first tone on the tape should be used to adJust the playback
head azu'nuth as described under Head Alignment,

N

4, "The second tone on the standgrd ‘tape is used to adjus;t‘ thelpla'y-’
back level, :

Without Meter Panel.

Adjust the Playback Level Control on the Electronic Assembly
R213 so the output is -6 dbm (. 388 volts RMS) since standard tape level is
10 .db lower, than operative level, o
. )

With Meter Panel,

With the Meter Panel Playback Control set at 4, adjust the vernier
control on the Meter Panel (R213) so the Meter reads "0" (&4 dbm output),
Reposition the Meter Panel Playback Control to 14, since the standard tape
level is 10 db below operating level, ' ’

5, Playback Equaliza tion; The Playback Amplifier is factory equal-
ized by means of the High Frequency Playback Equalizer (R207), in accordance
with the standard voltage curve shown in Figure 17,  The recommended
method for adjusting the Playback Amplifier response is to connect an audio
oscillator and vacuum tube voltmeter to the Playback Amplifier as shown in
Figure 17, Adjust the Playback Equalizer (R207) to give the frequency re-
sponse of the standard 50 microsecond curve, Deviation from this curve is
not recommended, Check the playback level setting with a standard tape if
any change is made in the Equalizer, NOTE: Fixed Equalization is employed
for the 30 inch tape speed on the Model 301,

The above will properly align the playback circuit for operation at
both speeds,

The 15 inch standard tape will play back within 42 db to 15, 000
cycles when the Playback Amplifier is adjusted to the standard curve, Fail~
ure for the standard tape to play back within these tolerances after the
Playback Amplifier has been aligned indicates one of the following:

a., Trouble in the Head Assembly, such as worn heads,

b, A faulty Standard Tape which has been partially erased
at the high frequencies by passing over magnetized
heads, etc, :

An overall frequency response check will isolate the t rouble, Good
overall response indicates a faulty Standard Tape, Poor overall response
indicates one of the following: ‘

~~.

“a. Faulty Heads,

MODEL 300 SECTION V - Page 4
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‘b, - Tape deficiency.
¢. Record or Playback Amp11f1er 1mproper1y equahzed
d. Incorrect b1as. o , S

i‘ :
‘ i

Alignment of the Record circuitsias described in the next sub- sectmn will
further aid in 1solatmg tr ouble.

1V, ALIGNMENT OF RECORD CIRCUITS:

Record alignment should be attempted only after the playback has been
properly aligned, /

Perform the following operations in the sequence indicated:

l, Record Bias and Level Adjustment v

The record bias current is factory adjusted for optimum overall
response and low frequency distortion, However, the optimum value
of bias current will vary with different types of tape, The record equal-
ization characteristics on this equipment have been determined for peak
bias at 1000 cycles at 15 inch per second tape speed, Peak bias means
that the bias current is adjusted so that the 1000 cycle signal is recorded
at its maximum level, Adjust the bias in the following manner:

a, Thread a blank tape on the machine, Terminate the playback
output with a 600 ohm termination or set the Line Out Switch on the
Meter Panel to the ''cue' position, Connect an external V,U, Meter
across the output or set the Monitor Switch on the Meéter Panel to
the "Out'" position,

b, Connect an audio oscillator to the input of the Record Amplifier or
to the Meter Panel if the machine is so equipped., Set the oscillator
at 4 dbm (1.23 volts RMS) 1000 cycles,

Ce On machines with a Bridging Meter Panel, set the Meter Panel
Record Step Control to 14, On machines with a Matching Meter
Panel, set the Record Level Control to '"0'". The Playback Step
Control on either style of Meter Panel should be set at 14,

d. Start the tape in the Record mode of operation at 15 inch per
second tape speed. Make a preliminary record level set by adjusting .
‘the RecordControl in the Electronic Chassis (R101) so the playback
- Output is approximately -4 dbm (1,23 volts RMS), '

e, Adjust the Bias Control (R126) for the maximum playback out~-
“put of the 1000 cycle tone. o

S

f. Reset the audio oscillator to 250 cycles 4 dbm (1,23 volts RMS).

MODEL 300 SECTION'V - Page 5
9-15-52




v

e . . " L3
T fantssd . N it |, e

o

oL

HEAD MAGNETIZATION,

Occasionally the heads may become magnetized through an electrical
fault in the amplifiers, improper use of the machine, or by the heads coming
in contact with a magnetized object. This will result in an increase of noise
level from 5 to 10 db, It is especially important that the heads be free of mag-
netization if you are to realize the dynamic range of type 111 tape, It should
be remembered that any phenomena that tends to put an unbalanced pulse
through the record head will magnetize it, Such pulses can appear in the form
of signal or power line pulses. If the following precautions are observed, no
difficulty should be experienced:

: A

l. Do not remove any tube from the record amplifier while the
““machine is recording, .

2. Do not connect or disconnect input leads or head leads while

recording.

3. Do not depress the Record button until after depressing the Start

button, In other words, allow the iransient caused by switching the

motors and solenoids to die out before the record head is connected.

A one-half second pause is sufficient,

4. Do not saturate the record amplifier with an abnormally high

input signal, Such a signal would be 10 db, greater than tape sdtura-

tion and 30 db, greater than normal operating level, ‘

5. Do not test continuity in the heads with an ohm ineter.

HEAD DEMAGNETIZATION,

Should the heads become magnetized, they can be demagnetized with an
AMPEX head demagnetizer (stock number B-704), In the event that time does
not permit the owner of the machine to wait for delivery of a demagnetizer, he
may make one as follows: Cut a piece of transformerlamination to a 1/4"w x 2n
size. Wrap the strip of metal with suitable insulating material and wind ap=
proximately 400 turns of No, 36 wire and attach a 4! length of 2 connector cord,

Bend the iron strip into a "U" shape and bring the ends of the "U' to a spacing

of 1/4". Connect to a 6 volt source of A.C,, open the gate on the head housing
and bring the ends of the "U' in contact with the 2 poles on the magnetized head,
Remove the demagnetizer very slowly, allowing the A, C, field to die off grade-
ually. Repeat this operation on record and playback heads only, as the erase

head will demagnetize itself, In the event demagnetization is not effected, .re~ '

peat the process several times,

| T
" SERIES™300 .- SECTION B¥ - Page 6
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should not be touched unless all heads have been thoroughly demagnetized with an
Ampex Head Demagnetizer or equivalent, If ncise of a crackling nature is still
found to exist in the output of the mach'mg,‘ connect a 1 MFD condénser atross the
output and adjust the Noise Balance Control, (R126), for minimum record noise
as read on a sensitive meter or heard in a loudspeaker connected to the machine
output through a power amplifier, ‘

V, ERASE ADJUSTMENT:

It should not be necessary to mak\e this adjustment except at rare intervals
because of the high degree of stability’of the oscillator circuits. Do not make this
adjustment unless the erase head will not erase the previous program, -Do not
readjust erase to attempt to eliminate crackling tape noise, as the erase current
does not produce crackling even if out of adgustment. If adjustment is indicated,’
the followmg procedure must be taken: ) "

a. Pull out the Erase Cable from the Record Chassis plug (J103P),

b.- Make an adapter plug by inserting a 10 ohm resistor in series
with the ground side of the erase cable,

c. Insert adapter in J103P, insert cable in adapter,

d, Place a vacuum tube voltmeter such as Hewlett-Packard 400A
or 400C across the 10 ohm resistor, Set on 3 volt scale, Full
scale will read 300 Ma., e.rase current,

e, Loosen the Erase Trimmer C120 for minimum capacity and

. slowly increase the capacity (counterclockwise rotation from top of
chassis) until the meter reads 150 to 180 Ma, Higher currents will
produce unnecessary heating of the head,

f, NOTE: Align the record circuit as described under Record
Alignment after making this adjustment, since a change in erase
current will produce a change in bias current,

MODEL 300 SECTION V - Page 7
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MODEL 300 ELECTR “NLCJ ABSE MTnJJ ~ CATALOG 'f559'
. MODEL 301 ELECT} RONIC ASSEMLLY - CATALOG #1094

915 52

Ampex
Schematic Stock
Ref, No, Description Number
A101 Neon Lamp 1/25 Watt CLA-4
. C101 50 MFD 25 V, Electrolytic Condenser CO-60
102 .25 MFD 600 V. Tubular Coudenser CcO-35
C104 10 MFD 450 V. Electrolytic Condenser CO=-55
Cli05 .1 MFD 600 V. Tubular Condenser 5% CO-34
C106 50 MFD 25 V, Electrolytic Condenser CO-b604
Cc107 .1 MFD 600 V., Tubular Condenser CO-33
Cclo8 10 MFD 450 V. Electrolytic Condenser CO-55
C109 ,0035 MFD 500 V, Mica Condenser 5% CO-~-1eC
Cclio ,002 MFD 500 V., Mica Condenser 5% CC -7
C111 1. MFD 400 V., Metalized Paper Condenser CO-47
Ccliz2 16 MFD 150 V. Electrolytic Condenser CC-56
C113 20/30/30 MFD 475 V,. Electrolytic Condenser CO-244
Cli4 100 MFD 25 V, Electrolytic Condenser ~104
C1l15 10 MFD 450 V, Electrolytic Condenser L CO-55
C11ié 10 MFD 450 V. Electrolytic Cdndenser CO-55
C117 .1 MFD 1000 V., Tubular Condenser 0-95
Cl1i8 +1 MFD 1000 V, Tubuler Condenser CO-95
C119 .002 MFD 506 V, Mica Condenser 5%~ CO-T
C120 . 001 MFD Mica Trimmer Condenser CO-91
ciz2l , 0005 MFD 500 V. Mica Condenser 5% CcO-5
c123 100 MFD 50 V, Electrolytic Condenser CO-563
Ciz4 20 MFD 450 V., Electrolytic G ondenser CO=57
Cizb . 0001 MFD Padder Condeunser CO-92
C126 .0001 MFD Padder Condenser cCO-92
C201 .1 MFD 200 V. Metalized Paper Condenser CcO-97
C202 4 MFD 450 V. Electrolytic Condenser CO-54
C203 " 50 MFD 25 V. Electrolytic Condenser S CO-60
C204 .1 MIFD 600 V, Tubular Condenser . CO~33
<206 . 036 MFD 150 V, Tubular Condeunser 5% CO-111
cz207 50 MFD 25 V, Electrolytic Condenser CO-60
C208 4 x 20.-MFD 450 V, Electrolytic Condenser CO-65 |
C209 .25 MFD 600 V, Tubular Condenser CO-35
cz10 50 MFD 25 V, Llectrolytic Condenser CO-60 .
C211 1 MFD 600 V. Tubular Condenser CcO-33
c21z2 .1 MFD 600 V., Tubular Condensexr CO-33
c213 w1 MFD 600 V, Tubular Condenser CO-33
Cc214 50 MFD 25 V, Electrolytic Condenser CO-60
C901 L 004 MFD 500 V, Mica Condenser 5% ‘CO-11
902 .004 MFD 500 V. Mica Condenser 5% CO-11
C903 . .0004 MFD 500 V. Mica Condeunser 5% CcO -89
C904 . 0004 MFD 500 V. Mica Condenser 5% CO-89
NOTE ORDER PARTS BY AMPEX CATALOCG NUMBER ONLY! . »
MODEL 300 & 301 SECTION v1 - Page 2



Ampex

NOTE: ORDER PARTS BY AMPEX CATALOG NUMBER ONLY!

Schematic Stock
Ref. No. Description Number.
Fl01 1/4 Amp Fast Blowing‘z Fuse FU-4
J101S Chassis Connector . PL-58S
J102P Chassis Connector PL-61P
J103P Chassis Connector PL-62P
J104P Chassis Connector PL-13P
J105S .Chassis Connector . PL-54S
J201P "Chassis Connector " PL-59P
J202P: Chassis Connector ' PL-4P
J203P Chassis Connector (Meter Panel Only) PL-26P
‘K101 3 Pole Double Throw DC Relay ' RL-26
K102 3 Pole Double Throw DC Relay RL«2 .
K201 3 Pole Double Throw DC Relay (Model 301 Only) RL=2
L101 20 Millihenry Choke ' CH-8
L102 12 Henry Choke 3479
L103 20 Henry Choke 3480
1104 100 Millihenry Choke . CH-15
R101 100,000 Ohm Carbon Potentiometer RE-227
R102 2200 Ohm 1 Watt Composition Resistor RE-7
R103 47,000 Ohm 1 Watt Composition Resistor RE-22
R104 10,000 Ohm ] Watt Composition Resistor RE-~15
R105 1 Megohm 1 Watt Composition Resistor RE-32
R106 39,000 Ohm ‘1 Watt Composition Resistor 5% RE-44
R107 100,000 Ohm 1 Watt Composition Resistor RE-26
R108 2200 Ohm 1 Watt Composition Resistor RE-7
R109 47,000 Ohm 1 Watt Composition Resistor RE-22
R110 10,000 Ohm 1 Watt Composition Resistor RE-15
R11ll1 470,000 Ohm 1 Watt Composition Resistor RE-31
R112 1200 Ohm 2 Watt Composition Resistor RE-158
R113 .220 Ohm 1 Watt Composition Resistor RE-1
R114 2200 Ohm 1 Watt Composition Resistor RE-7
R115 10,000 Ohm 10 Watt W. W, Resistor RE-90
R116 470,000 Ohm 1 Watt Composition Resistor RE-31
R117 50, 000 Ohm Carbon Potentiometer RE-226
R118 1 Megohm 1 Watt Composition Resistor RE-32
R119 47,000 Ohm 1 Watt Composition Resistor RE-22
R120 6000 Ohm 40 Watt W, W, Resistor RE-244
Ri21 220,000 Ohm 1 Watt Composition Resistor RE-28
R122 10,000 Ohm 25 Watt W, W, Resistor ~ RE-122
R123 600 Ohm 10 Watt W, W, Resistor - RE-173
R124 10,000 Ohm 10 Watt W, W, Resistor - RE-90
R125 100 Ohm 1 Watt Composition Resistor RE~260
R126 10,000 Ohm W, W, Potentiometer RE-255
B201 \"'\\N 470,000 Ohm 1. Watt Composition Resistor RE-47
R202 1 Megohm 1 Watt Composition Resistor RE-32

) MODEL 300 & 301 SECTION VI~ Page 3
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.Ampex

Jchematic , Stock
Ref, No,; ™ Description - Number
R203 1000 Ohm 1/2 Watt W, W, Resistor 1% RE 49
R204 300,000 Ohm 1/2 Watt W, W. Resistor 1% RE-52 "
R205 100,000 Ohm 1/2 Watt W, W. Resistor 1% RE~51
R206 1 Megohm 1 Watt Composition Resistor RE~32
R207 5000 Ohm Carbon Potentiometer RE273
R208 10, 000 Ohm 2 Watt Composition Resistor RE~168"
R209 1000 Ohm 1 Watt Composition Resistor RE-5
R210 330,000 Ohm 1 Watt Composition Resistor RE-~30*
R211 100,000 Ohm 1/2 Watt W, W. Resistor 1% RE~51
Rz12 27,000 Ohm } Watt Composition Resistor ‘RE-19
R213 100,000 Ohm Carbon Potentiometer RE~227
R214 1200 Ohm 1 Watt Composition Resistor "RE-261
R215 33,000 Ohm 1 Watt Composition Resistor RE~20
R216 10,000 Ohm 2 Watt Composition Resistor RE~168
R217 47,000 Ohm § Watt Composition Resistor RE~22
R218 1 Megohm 1 Watt Composition Resistor RE-32
R219 10,000 Ohm 5 Watt W, W, Resistor RE~262
R220 22,000 Ohm 1 Watt Composiition Resistor RE-171
R221 1 Megohm 1 Watt Composition Resistor RE-32
R222 1000 Ohm 1 Watt Composition Resistor RE-5
R223 1 Megohm 1 Watt Composition Resistor ° RE-32
R901 47,000 Ohm 1 Watt Composition Resistor RE-22
R90G2 47,000 Ohm 1 Watt Composition Resistor RE-22
R903 100 Ohm 1 Watt Composition Resistor RE-260
R904 100 Ohm 1 Watt Composition Resistor RE-260
Ti01 Input Transformer 3478
T102 ‘Power Transformer 3477
T103 Oscillator Coil Assembly 512
TZ01 Output Transformer, 1154
TS101- - Terminal Strip - 8 Terminals TS-2-8
T901 Torroidal Coil : 1011
Viol 6C5 (Recommended) or 6J5 Vacuum Tube TU=-3
vioz 6C5 (Recommended) or 6J5 Vacuum Tube TU-3
V103 6SN7 Vacuum Tube TU-13 .
V104 5U4G Vacuum Tube TU-1
V105 815 Vacuum Tube TU-16 .
V201 125707 Vacuum Tube - Factory Selected TU-12
V202 VR-150 Vacuum Tube TU-2
V203 6J7 Vacuum Tube TU-15
vzo4 6SN7 Vacuum Tube TU-13
V205 . 6SN7 Vacuum Tube TU-13
: Tube Shield Assembly V101 - 644
Dummy Plug (Power) 567
‘Millen Shaft Lock SM-1
Octal Sockets L 50-1
Octal Sockets -Shock Mounted (V201 & V202) - S0-11
SO-9

Condenser Socket

MODEL 300 & 301 SECTION VI ~
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TOP PLATE ASSEMBLY MDDEL 300 CATALOG #51 I
TOP PLATE ASSEMBLY MODEL 301 CATALOG #1122

Schematic o e ‘ Stock
Ref, No, ‘ Description : Number
ABOL 6-8 V, Panel Lamp - Bayonet Base LA-5
ABO2 120 V. 6 Watt Lamp - Candelabra Screw LA-6
C501 5 MFD 330 V. A, C. Capacitor cO-80
C601 : 3,75 MFD 330 V. AC Capacitor o CO-86
C701 3.75 MFD 330 V. AC Capacitor o - CO-86
C801 .1 MFD 600 V, Tubular Condenser : _ CO-33
cgoz . ) .1 MFD 600 V, Tubular Condenser CO-33
c803 .1 MFD 600 V. Tubular Condenser .. CO0-33
C804 .1 MFD 600 V. Tubular Condenser CO-33 .
C805 80 MFD 150 V, Electrolytic Condenser ' CO-105
C806 80 MFD 150 V. Electrolytic Condenser CO-105
Cc807 .1 MFD 600 V. Tubular Condenser CO~33
C808 .1 MFD 600 V., Tubular Condenser : CO-33
C809 .1 MFD 600 V. Tubular Condenser CO-33
F801 5 Amp 250 V. Fuse . FU-5
¥802 5 Amp 250 V, Fuse : o FU-5
F803 2 Amp 250 V, Fuse _ " ' FU-2
J801P . Chassis Counnector =~ ' : : PL-2TP
JBoz2s ChassisConnector . PL-685
J804s Chassis Connector PL-548
JB06S ‘ Chassis Connector - Utility Outlet P1.-1418
K801 3 Pole Double Throw DC Relay - RL-26
K802 3 Pole Double Throw DCRelay RL.26
R801 150 Ohm 50 Watt Adjustable Resistor RE~Z259
R802 500 Ohm 50 Watt Adjustable Resistor . RE-221
R803 . 150 Ohm 50 Watt Adjustable Resistor ’ . RE-259
R804 10 Ohm 5 Wait W. W. Resistor RE-~264
5501 Micro Switch SW-2
5502 Dual DPDT Toggle Switch : ' SW-51
$503 Dual DPDT Toggle Switch SW-51
5801 DPST Toggle Switch SW-4
5802 6 Pole 3 Position Shorting Switch ‘ SW-18
75803 Single Pole Pushbotton N,C. (Stop) SW-35
S804 Single Pole Pushbutton N, O, (Record) » SW-34
5805 Double Pole Pushbutton N, O, (Start) SWw12
SR801 . Selenium Rectifier : ' SR-4.
TS501 » Terminal Strip « 9 Terminals . TS=1=9
CTS8601 Terminal Strip - 6 Terminals ‘ TS-1+6
g TS701 ‘ " Terminal Strip = 6 Terminals . TS-1-6
TS801 ~ Terminal Strip -~ 4 Terminals © - TSw2-4

NOTE: ORDER PARTS BY AMPEX CATALOG NUM BER »ONLY'I_‘,

MODEL 300 & 301 SECTION VI - Page 5
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Ampex

Reference Catalog
Number - Description . Number
Drive Assembly Model 300 520
Drive Assembly Model 301 ' 630
Capstan Assembly : . 366
~Capstan Dust Cap ' L 362
Capstan Felt Washer - Dust Seal 494
Capstan Truarc Retainer RR-5-1
Capstan Idler Assembly 500
L Capstan Idler Arm S 372
' Capstan Idler Arm Bearing Housing - 374
B501 "Drive Motor Assembly - Model 300 1030 °
B501 Drive Motor Assembly - Model 301 1075
Drive Motor Return Spring(Console and 1024
portable )
Drive Motor Return Spring (Rack Mount Only) 390
Drive Motor Shield 1905
K502 Drive Solenoid 670
Felt Washer PW-6-1/4-416-816
Drive Motor Pressure Adjusting Spring 389
K501 Capstan Solenoid | " 670
Felt Washer PW-6-1/8-416-816
Capstan Idler Return Spring 400
Capstan Idler Adjusting Spring 676
Tape Speed Switch Assembly (incl. S501, 5502, 364
S$503)
Takeup Assembly (Complete) 339
Takeup Motor Assembly-Complete with motor, 2458
Flange, Brake Drum & Turntable
Brake Housing 317
Brake Band Assembly " 328
Brake Band Leaf 720-1 & 2
K701 Brake Solenoid 337
"Brake Adjusting Spring 322
‘ Turntable Pad 958
Rewind Assembly 338
Rewind Motor Assembly~Complete with Motor, 2458
Flange, Brake Drum & Turntable
Brake Housing : 316
Brake Band Assembly 328
Brake Band Leaf - 720-1 & 2
K601 Brake Solenoid 337
Brake Adjusting Spring 322
Turntable Pad 958
Takeup Tension Arm Assembly 425
T Tape Guide Hook 355

Tape Guide

MODEL 300 & 301, SECTION Vi, Page 6 -
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Ampex

* R1103

Reference . . , " Catalog
‘Number Description Number :
Takeup Tension Spring 424 & o
Reel Idler Assembly 354«€L’3‘“’{di“ A’““:}:)?
Tape Guide 257
Head Assembly - Console 4751
Head Assembly - Rack & Suitcase 4752
Gate Pins DR~-2-3-10
Gate Spring 438
Dummy Plug - Remote Control 567
Record Pushbutton Guard 463
Start and Stop Bushbutton Guards 361
Speed Change Knob KN-10
Mode Selector Lever Knob KN-2
* Fuse Holder FE-1
On-Off Pilot Lamp Base - Amber DL-6
Record Pilot Lamp Base - Red DL-7
LT N SO
METER CONTROL PANEL .
N Meter Control Panel-Matching~Weston Meter 515-3
" Meter Control Panel-Matching~Burlington Meter  515-4
Meter Control Panel -Bridging-Weston Meter 515-1
Meter Control Panel-Bridging-Burlington Meter 515-2
Input Cable Assembly 569
Cable Connector PI.-33°
Output Cable Assembly 568
Cable Connector PL-18
Level Control Cable Assembly 570
Cable Connector Fi.-348
Panel Lamp Cable Assembly . 625
Cable Connector PL-24P
J1001S FPhone Jack - Open Circuit JA-3
J1101S "Phone Jack - Open Circuit JA-3
M1001 VU Meter - Burlington ME-2
M1001 VU Meter - Weston ME-4
M1101 VU Meter - Burlington ME-2 ‘
MI101 VU Meter - Weston ME-4
R1001 600 Ohm T-Pad Mixer Control RE-236
“R1002 20,000 Ohm 20 Step Potentiometer RE-235
R1003 560 Ohm 1 Watt Composition Resistor RE-3
R1004 3600 Ohm 1/2 Watt W. W, Resistor 1% RE-269
R1005 ¢ (2700 Ohm 1 Watt Composition Resistor RE-8
R1006 © 560 Ohm 1 Watt Composition Resistor RE-3
. RLIOL- 10,000 Ohm 20 Step Potentiometer RE-234
R1102 20,000 Ohm 20 Step Potentiometer - RE-235
560 Ohm 1 Watt Composition Resistor

RE-3

MODEL 300 & 301, SECTION VI, Page 7 -
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Ampex

Reference , Catalog
Number Description Number
RI1104 3600 Ohm 1/2 Watt W, W, Resistor 1% . RE=269
R1105 2700 Ohm 1 Watt Composition Resistor RE-8
S1001 DPDT Lever Switch  SW-20
51002 DPDT Lever Switch SW-20
S1101 DPDT  Lever Switch SW-20
S1102 DPDT Lever Switch SW-20
TS1001 Terminal Strip - 18 Terminals TS-1-18
TS1101 Terminal Strip -~ 18 Terminals TS-1-18
: ) :
o MISCELLANEOUS .
A2001 Remote Record Lamp Base - Red " DL-7
120V, 6 W att Lamp Candelabra Screw LA-6
52001 Single Pole Pushbutton~-Normally Open SW-34
52002 Double Pole Pushbutton ~ Normally Open SW-12
52003 Single Pole Pushbutton - Normally Closed SW-35
NARTB 10 1/2 inch Reel 539
Reel Knob -~ Editing (Console & Suitcase) 1917
Reel Knob ~ Hold Down (Rack) 4402
AC Power Cable 564
Interconnecting Cable (Console) 5632
Interconnecting Cable (Rack & Suitcase) 5631
Fan Assembly for Console Cabinet 2695
Air Filter AF-1
15'"/Sec. Strobosticker 575
15'"/Sec, . Standard Alignment Tape 4494

Head ({Demagnetizer

MODEL 300 & 301, SECTION VI, Page 8
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/
TURNTABLE
SHAFT
_ ‘ . ;//‘REEL KNOB
REEL DRIVE
PIN
\ | L
REEL N.ARTS . . — SPRING LOADED
~ o BALL
7 ! S .
] 7 !H T m o
: T
| TURNTABLE
f i
L ,’ >
% LTI //A:(//// ////, 7 ///»/;// 7
K
DRIVE PINS FOR
. R.M.A. REELS
CAUTION: DO NOT PUSH KNOB ALL THE WAY DOWN TO THE
TURNTABLE OR SPRING LOADED BALLS WILL NOT HOLD REEL IN
PLACE. ,
REEL HOLD-DOWN KNOB
AMPEX ELECTRIC COROPORATION
REDWOOD CITY, CALIFORNIA.
FIG.O
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. CAPSTAN
DUST CAP (REMOVE TO OIL ) :
. TOP PLATE '
3 o il ik
- ‘\“”l 5§

———0il." SAE 30
(EVERY & MONTHS)

- OlL. VENT HOLE

DRIVE FRAME PLATE

PiN

CAPSTAN ASSEMBLY

SERIES 300
AMPEX ELECTRIC CORPORATION
REDWOOD CITY, CALFORRIA

W L . _
BALL BEARING
it ¢ : {NO LUBRICATION REQ.}

RUBBER TIRE




e

TENSION ADJUSTMENT |
7 \ , /

ARM

T

TAPE GUIDE

SEMI-SHIELDED BALL BEARING

~REEL IDLER FLY-WHEEL

REEL KNOB

FULL REEL

@{/ @/ )
PN \1\

REEL IDLER ASSEMBLY

SERIES 300 S

AMPEX ELECTRIC CORPORATION :
REDWOOD GITY, CALIFORNIA : Fig. 8

B=18-88%




a4

—TAPE GUIDE

/
7/

TAPE GUIDE
" HOOK

TO REMOVE ASSEMBLY FROM TOP PLATE REMOVE
SCREW A, DISC B8 & SCREWS C&D. LIFT OUT.

DO NOT OiL ASSEMBLY.

TAKE-UP TENSION ARM ASSEMBLY
* ~ SERIES 300 Ny
AMPEX ELECTRIC CORPORATION o 16, 4
REDWOOD CITY, CALIFORNIA : : .

B-5501 8-15~52
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CAPSTAN DRIVE MOTOR .
- O s502-1 i
¢ 500
- i
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8 5031 Qurmemea e
NOTES.: o
I TWO SETS OF CONTACTS APPCAR ! :_‘._ s v _. - Fo1ze /
N ELECTRONIC CIRCUITS } o HIK JOW
. 2. ALL RELAYS SHOWN DE- ENER- T HGH \ B 10 1390V
GIZED. ) . FROM ELEGCTRONIC!
3. SCHEMATIC NUMBER INDICATES e cl23 oY Kio? ASSEMELY FOWER
N LOCATION OF COMPONENT ; §502.1 LOW 100 MFD. SPEED EQUAL SUFPLY
500-DRIVE ASSEM.ONTOP PLATE ASSEM Sov. RELAY
60Q-REWIND ASSEM.ON TOPPLATE. ASSEM ® SEE NOTE NO. |
7007 AKE-UP ASSEMONTOPPLATE ASSEM . ’ e 4
800 TOPPLATE = ceol
100 RECORD AMPLIFIER ON ELEC ~ . !
TRONIC ASSEMBLY. ' ‘ ""i REWIND
200 PLAYBACK AMPLIFIER ON ELEC- . : A pLAY A 3y MOTOR
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et

—p= EXTERNAL MONITOR

, AMPLIFIER
" Q
MONITOR LINE | iNE out
. 8000 +4VvU
LINE N RECORD
LEVEL RECORD PLAYBACK o
~10 VU OR CONTROL AMPLIFIER AMPLIFIER
GREATER CUE
10K BRIDGING v;1v~
RECORD PLAY~
HEAD  BACK PLABACK
HEAD
CONTROL
(A) LAYOUT FOR BRIDGING METER CONTROL PANEL
heao\ - EXT
MEAD, - EXTERNAL MONITOR AMPLIFIER
o0UT
MONIT LINE
%29 e L,
LINE IN RECORD RECORD PLAYBACK o
+4 YU OR LEVEL AMPLIFIER AMPLIFIER
GREATER CONTROL
CUE
RECORD PLAY- Pﬁﬁ;ﬁng
HEAD  BACK
CONTROL DUMMY
HEAD LM
{B) LAYOUT FOR MATCHING METER CONTROL -PANEL
6000,
LINE IN o RECORD _| pLAYBACK +4 VU LINE
+4 VUOR AMPLIFIER] | AMPLIFIER = ouT
GREATER
10 K BRIDGING
RECORD  PLAY-
HEAD  BACK
HEAD
(C) LAYOUT OF ELECTRONICS WITHOUT METER CONTROL PANEL
. NOTE: I. SCREW DRIVER GAIN SETS ON RECORD & PLAYBACK AMPLIFIER CHASSIS WILL ADJUST FOR INPUT

LEVELS 'OF —20 VU TO + 8YU & OUTPUT LEVELS FROM O TO + 8VU,
2.ALL ABOVE UNITS MOUNTED ON METER CONTROL PANEL ARE ENCLOSED IN CIRCLE

RECOMMENDED LAYOUTS

MODEL 300
AMPEX ELECTRIC CORPORATION
SAN CARLOS, CALIFORNIA

Fic. 10
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’

PANEL

R
VIEW)

515 METE
(REAR

]

[;]? [?]415 LG[?[BLQ[IOiH!l2h?[f]l?h6h7!ﬁj

/

RECORD ] —— PLAYBACK
INP UT e e oUTPUT
' N METERING
POWER :
cgsfe +——CABLE ,
RECORD " PLAYBACK
C CABLE CABLE
INSERT A-567 “WHEN %%§ESSED
DUMMY PLUG
— INSERT INPUT &
WHEN M%gER OUTPUT. IN THES
Zg%%LYN ' REWOTE ‘" CONNECTORS
POWER oUT
R213 PLAYBACK
LEVEL CONTROL

589 ELECTRONICS

WHEN METER

(TOP VIEW) PANEL NOT USED

ERASE RECORD PLAYBACK

HEAD HEAD  HEAD

©

MP 563 INTER-
4 +—CONNECTING
ERASE HEAD CABLE CABLE
RECORD HEAD
CABLE . —EONNECTOR PANEL

#511 TOP PLATE

© 0 o

TMOTE CONTROL

: ="
(BOTTOM VIEW) :;_:r wwﬁy
© 6O ®
POWER CABLE
TO ELECTRONICS
INTER UNIT CONNECTION DIAGRAM

MODEL 300

AMPEX ELECTRIC CORP
REDWOOD  CITY, CALIF

L CE
;;3 F

RE
OR DUMMY PLUG
A567 )

MP 564 60VvAC
POWER CASBLE
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SECTION |
SPECIFICATIONS

All performance characteristics of the Model 300 Magnetic Tape
Recorder equal or exceed the standards of the NARTB (National
Association of Radio & Television Broadcasters). All Ampex audio
recorders produce a tape frequency characteristic which has been
accepted as standard by the NARTB. -

TAPE SPEED: 15 inches per second and 7.5 inches per second,
with speed change effected by a single control. The same control also
provides the necessary equalization change to compensate for the

-change in speed.

FREQUENCY RESPONSE: At 15 inches +=2 db 30 — 15,000
: cycles.

At 7.5 inches =2 db 40 — 10,000
cycles.
Down no more than 4 db at
15,000 cycles.

SIGNAL-TO-NOISE: Over 70 db unweighted noise to maxi-
mum recording level.

: ' » Over 60 db, as defined by NARTB stand-
ards. By NARTB definition, the signal-to-noise ratio is the ratio of
peak recording level to the total unweighted playback noise when
erasing a signal of peak recording level and in the absence of a new
signal. Thus bias and erase noise are included, as well as playback
amplifier noise. All frequencies between 50 and 15,000 cycles are
measured. The peak recording level is defined as that level at which
the overall (input to output) total rms harmonic distortion does not
exceed 3% when measured on a 400 cycle tone.

STARTING TIME: Instantaneous. (When starting in the Nor-
mal Play mode of operation, the tape is up to full speed in less than
1/10 second.)

STOPPING TIME: When playing at 15 inches per second, tape

- moves less than 2 inches after depressing Stop button.

FLUTTER AND WOW: At 15 inches per second, well under
0.1% rms, measuring all flutter components from 0 to 300 cycles,
using a tone of 3,000 cycles. At 7.5 inches, under 0.29%.

PLAYBACK TIMING ACCURACY: 0.29 or +3.6 seconds
for a 30 minute recording.

PLAYING TIME: 32 minutes at 15 inch speed on standard
NARTB reel, 64 minutes at 7.5 inch speed. The Model 300 will also
accommodate the standard RMA reel in various thicknesses.



REWIND TIME: One minute for the full NARTB reel. (2400
feet) SRR

CONTROLS: Start, Stop and Record are pushbutton, relay op-
erated and may be remote controlled. Normal Play, Fast Forward,
and Rewind on a selector switch, with rapid shuttling back and forth
made possible by instantly changing from one mode of operatlon to
the other without stopping between.

COMPLETE PLUG-IN HEAD HOUSING: Double mumetal
shield cans on playback head, equivalent shielding on record head,
matching self-aligned covers on hinged gate. Drop-in threading.

SIMULTANEOUS MONITORING: Independent record and
playback systems allow the tape to be monitored while recording.

RECORD AMPLIFIER: 10,000 ohms bridging input, normally
set up for =4 VU in balanced or unbalanced.

PLAYBACK AMPLIFIER: Adjusted for +4 VU output, 600
“ohms or 150 ohms balanced or unbalanced. Will deliver 20 dbm with-
out exceeding 1% total harmonic distortion at any frequency from
30-15,000 cycles.

DIMENSIONS: Mechanical unit on 2414” panel and Electronic
unit on 1214” panel. For standard rack, console or two case portable
mounting. :

SHIPPING WEIGHTS AND MOUNTING: Console 270
pounds, Portable Case 175 pounds, Rack 140 pounds.

POWER INPUT REQUIRED: 3 amperes, 115 volts, 60 cycles
(Avallable on special order for 50 cycles.)

METER CONTROL PANEL available at extra cost w1th fea-
tures outlined below:

Mounted on 51" panel for rack, console, or portable case
mounting.

Bridge Input step control will adjust récord level for any input
greater than — 20 VU, 10,000 ohm brldgmg, any balanced or un-
balanced line.

Output Step control will adjust level up to =8 VU regardless
of tape level — 600 ohm or 150 ohm balanced or upbalancgd line.

VU meter will meter playback output while récording or play-
ing back. Calibrated for +4 VU output.

Output key (line or cue).
Phone Jack with input-output key (A B Key)

2



SECTION 1l
INSTALLATION

1. Open packing case carefully and save it. In the event of pos-
sible shipping damage, the case may be needed for return shipment.

2. Examine electronics chassis and see that any chassis that are
shock mounted float freely on their rubber cushions.

3. If the equipment is to be rack mounted, install in the rack
so that the head cables will reach the electronic unit without being
extended in length. Do not lengthen the head cables for any reason
whatsoever, because increased cable capacity will cause undesirable
resonance with the heads.

4. Install all cables as shown in Fig. 1.

5. Unpack and install the 12SJ7 tube in its socket. Warning! Be
very careful with the 128J7 tube as it is hand selected for low noise
and may be damaged by careless handling. See Section IV Page 14
before turning on power.

6. Release capstan drive motor shipping lock. This is the spring
catch which holds the motor away from the rubber-tired flywheel.
The retaining ring should be broken off and the lock removed from
the motor bracket. Do not make any adjustments on the drive system
at this time. No adjustments need be made unless damage has occur-
red during shipping. NOTE: Whenever recorder is transported, be
sure to lock motor, or capstan tire may be damaged beyond repair.

7. Connect input and output circuits to the machine. See ELEC-

TRONIC OPERATION.

8. Connect power cord to 115v 60 cys ac only.

9. The capstan speed should be checked with the stick-on strobo-
scope provided. Before checking, let drive unit run for at least five
minutes to warm up lubricant in the capstan assembly. If the lubricant
is stiff, the additional drag will cause greater compression of the rub-
ber tire and the capstan will therefore run slightly slow until warmed
up. Place stroboscope on capstan shaft with the sticky side down and
view rotating shaft under 60 cps light. If the speed is not correct the
spokes will appear to rotate. Slight speed changes can be realized by
change in capstan drive motor pressure. This adjustment is at spring
D, Fig. 5, on the motor solenoid draw bar. If the adjustment is in the
proper range, increasing pressure will slow the capstan, decreasing
pressure will speed the capstan. Adjust for no rotation of the strobo-
scope spokes. (If drive motor pressure is too light, increasing pressure
will speed the capstan. In this range the tire pressure is inadequate for
stable operation, and the pressure should be increased until increase
in pressure reduces capstan speed.) -

10. Load the left hand reel holder with tape and thread as shown
in Fig. 4. Be sure the tape used has the oxide-coated side toward the
rear of the machine; i. e., toward the head faces. Be sure to remove
any adhesive that may have been used to seal the end of the tape. If

3
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this adhesive is not removed, the first layer may stick and cause a
break in the tape.

11. A reel hold-down or editing knob should be placed on each
reel spindle. Editing knobs, catalog No. 1917, are furnished with con-
sole and portable recorders, while hold-down knobs, catalog No. 9093,
are furnished with rack models (See Fig. 2).

The Machine is now ready for operation. NO FURTHER
ALIGNMENT SHOULD BE NECESSARY.

COLLET SPRING

RELEASE LEVER

/REEL KNOB

[NN NN N '/// ESSSSAS ) \\\\\\\\\\\“\\1

L 7 IN AI_\

\\\\\\\\‘;\\\\\\\‘ /, L\\\\\\‘ _ L\\\\\\\\\\\\\\\\\\\\\\\\‘

72

KNOB BASE
N TURNTABLE SHAFT

REEL LOCATING DISC
LOADING SPRING

Fig.2 Reel Holddown Knob



SECTION 1l
OPERATION

With reference to Figs. 1 and 3, connect 1nput and output cir-
cuits to machine. Turn on POWER Switch. Mechanical operation is
explained below.

MACHINE WITHOUT METER CONTROL PANEL. Connect
a +4 V.U. line (balanced or unbalanced) to the input receptacle J101S
on the Electronic Chassis. The record level control R101 has been
adjusted at the factory to give the recommended tape level with this
input. It is possible to record at proper tape level with inputs of —30 -
V.U. to +10 V.U. by readjusting the record level control. The play-
back level control R213 has been adjusted at the factory to give an
output of +4 V.U. into a 600 ohm load from tapes recorded at the
recommended operating level.

MACHINE WITH INPUT METER CONTROL PANEL. See
Figure 3. Connect. an input signal (balanced or unbalanced) to
. terminals 1, 2 and 3 of the Meter Panel. For unbalanced operation
terminal 2 should be the ground side of the line. The input signal must
be greater than —10 V.U. Set the meter panel playback step control
R1102 to 14. Record a signal and adjust the meter panel record step
control R1101 so the V.U. meter reads “0”. This indicates a +4 V.U.
output signal into 600 ohms, since the meter is always connected
across the Playback Output. The playback vernier control R213 has
been set at the factory so that “0” meter reading indicates the recom-
mended tape level with the meter panel playback step control set at
14. On playback, any tape recorded off level by a voltage ratio of 5 to 1
(14 db) may be reproduced at + V.U. by adjusting the meter panel
playback level control.

Figure 15 indicates the method for connecting the meter panel to
achieve either bridging or matching condition.

B. Mechanical:

When the machine is ready to operate, turn on the power switch,
see Fig. 4. This turns on the amplifiers ‘and control circuits. The
capstan drive will also start if the tape has been threaded, as the
takeup tension arm operates a switch which shuts the motors off
when the tape runs out. Pushing the Start button will now start the
tape moving according to the mode selected on the Play, Rewind, Fast
Forward control. In the Play position the tape will be reproduced at
the output terminals. Pushing the Record button will permit an input
to the machine to be recorded on the tape with almost simultaneous
playback of the new program. A 14 second time interval should be
observed between pressing the Start button and pressing the RECORD
button to avoid switching transients magnetizing the record head.
Pushing the STOP button will stop the machine and turn off the
recording amplifier; therefore, one must always push the START and
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RECORD buttons, in that order, to record. The mode selector switch
allows transfer from PLAY to REWIND or FAST FORWARD with-
out pushing the START button when switching. This helps greatly
in editing and segueing. However, when going from REWIND to
PLAY, the machine shuts off and the START button must be used
to restart the tape motion.

If, when the tape is running in PLAY, it is desired to accelerate
or slow the tape, it may be done as follows:

TO SLOW THE TAPE: Hold the START button down and
push the STOP button for the length of time desired. Upon releasing
the STOP button the tape is again up to speed.

TO ACCELERATE THE TAPE: Move the selector to the FAST
FORWARD position. Return to PLAY :when desired.

These two motions are useful when cueing, editing or synchro-
nizing programs. This can only be accomplished by reason of the
rapid start feature incorporated in this machine.




SECTION 1V

OPERATING PRECAUTIONS AND
MAINTENANCE

A. Mechanical Assemblies:

The drive system employs three motors. Two induction motors
with solenoid operated brakes are used for takeup and rewind. These
motors are shown in Fig. 5 and require no service attention! The torque
of these two motors is adjusted at the factory by means of resistors
R801, R802 and R 803, and should be left alone unless shipping dam-
age to the resistors has occurred. Both motors are adjusted for a
tension of 5 to 6 ounces pull on the reel hub in Play. On top plates for
15 inch or 1 inch wide tape these tensions are increased to 10 to 16
ounces. R802 is adjusted for the maximum hold-back tension during
Fast Forward and Rewind which will still allow the tape to accelerate
when starting with a full reel.

The third motor is the synchronous motor used for capstan drive.
This motor is mounted on a hinge which is moved by a solenoid to
engage the motor and the capstan flywheel. The hinge is positioned
by the Drive Motor Return Spring “B” when the solenoid is deen-
ergized. A stronger return spring is required for rack mounted ma-
chines than for console or portable units.

When the machine is turned on and the tape threaded into
position, the solenoid “C” pulls the motor into engagement with the
capstan flywheel tire and drives it. The pressure between the motor
and flywheel is adjustable at spring “D” and is adjusted to give
synchronous speed as described in INSTALLATION.

The capstan shaft has a permanently lubricated ball bearing at
the bottom end to take the flywheel load and to maintain a minimum
of friction. The upper bearing on the shaft is a precision bronze sleeve
bearing which permits absolutely true running of the capstan.

The mechanism of the capstan idler is operated by solenoid “E”
in Fig. 5 and is returned by Spring “A.” Capstan idler pressure is set
so that it will deform or break the tape if the tape is stopped with
the hand while the machine is running. This pressure is adjusted at
point “F” in Fig. 5.

The reel idler is shown in Fig. 5 at “G.” This shaft has two single
shielded ball bearings. Factory lubrication is for the life of the bear-
ings. Should these bearings require servicing or replacement the com-
plete reel idler assembly should be exchanged for a factory recondi-
tioned unit. The extremely low pulley run-out of this assembly is
achieved by a final finish cut being taken while running on its own
bearings after final assembly. Under no circumstances should the
shaft be removed from the assembly, since in all probability the rela-
tionship of parts will be lost. This may result in the introduction of
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the reel idler period into the measurable flutter and wow components
of the machine.

The mechanical brakes on the rewind and takeup motors ordi-
narily require no adjustments. Should trouble occur which appears
to be due to faulty brakmg, the tensions may be adjusted. The only
ad]ustment on the brakes is performed by adjusting tension at “H”
in Fig. 5. If machine throws a loop of tape on stopping, the trailing
reel brake tension is too low, or if it breaks the tape the tension is too
high. However, unless tampered with, the adjustment should be per-
manent until such time as the brake bands wear out.

CLEANING: Daily attention should be given to the cleaning
of the following:
(1) Capstan Shaft
(2) Head Faces
(3) Tape Guides

Clean all surfaces of the above with alcohol applied with a soft
cloth. ‘

Weekly attention should be given to the cleaning of the capstan
idler wheel. It should be cleaned with alcohol. Great care must
be taken to see that oil does not reach the capstan idler tire. Oil will
not only contribute to tape slippage but will also ruin the tire.

LUBRICATION: Every 3 months or 1000 hours.

1. Drive Motor: The drive motor uses a sleeve bearing and
should be lubricated every three months or 1000 hours, whichever
occurs first, with one of the following oils: '

Gulf Oil & Refining Company............cc......... Gulfcrest “A”
Standard Oil Co. of Indiana.......... Stanoil No. 18 or No. 25
Sacony Vacuum Oil Co.................... Gargoyle D.T.E. Light

The motor should be lubricated with a pump-type oil can. To
reach the upper bearing in the console model, use a flexible spout or
else attach a piece of spaghetti to the end of the spout. 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 righthand end, as viewed when facing the front of the machine.
The plate need only be lifted a few inches to expose the bearing to be
lubricated. CAUTION — DO NOT - OVER-LUBRICATE SUCH
THAT OIL MAY GET ON EXPOSED RUBBER SURFACES.

2. Capstan Idler: The capstan idler should be lubricated with
a drop of S.A.E. 30 oil on all bearing surfaces. WARNING — under
no condition should oil be allowed to come in contact with the rubber
surfaces of the capstan idler or the capstan flywheel.

3. Capstan: The upper bearing of the capstan should be lubri-
cated with S.A.E. 30 motor oil every 3 months. To oil: Loosen set
screw in dust cap surrounding the capstan shaft just below the tape
contact point. Push the rubber idler wheel away from the shaft just
enough to allow the cap to be removed. This exposes a felt washer
which covers the oil hole. Remove this washer and oil through the
larger of the two holes exposed. Fill until no more oil will enter! Re-
place as disassembled.



PRECAUTIONS ) '

REELS. In order for the brakes to work properly, the same size
reel must always be placed on both turntables. In using the small
RMA 5- or 7-inch reels, abnormal hold-back tensions will occur at
the end of the reel due to the small hub diameter. This may cause
trouble due to slippage at the capstan idler. If the small type reels
are to be used exclusively, an additional 150 ohm, 50 watt resistor
should be inserted in series with each of the resistors (R801 and
R803), which are in series with the Rewind and Tapeup motors re-
spectively. The machine will not meet specifications for flutter and
wow when using the 5- or 7-inch RMA reels because of the discon-
tinuity of the hubs on these reels.

BRAKES. In order to avoid the tightening action which occurs
when brake bands become glazed, the brake bands have been treated
with graphite. With the graphited brake bands, the proper tension as
measured on the NAB reel hub in the unwinding or energizing direc-
tion is 14 oz. Should the brakes exhibit a tendency to tighten up or
grab, they should be retreated with graphite. A mixture in the pro-
portions of one level tablespoon of graphite to one 8 oz. cup of
alcohol can be applied to the felt of the brakebands with an oil can.
After graphiting, the motors should be run 10 minutes with the
brakes on to wear in the graphite. This may be accomplished by
disconnecting the brake solenoids temporarily. On top plates for 1%
inch and 1 inch wide tape, asbestos brake linings are used to increase
the braking tensions. Graphite should not be used on these linings.

TAPE SLIPPAGE. The tape will slow down near the end of the
program if the capstan idler pressure is not great enough. This, of
course, will become worse at the end of the reel where the hold-back
tension is highest. The condition is further exaggerated if a small
RMA type reel is used, in which case the hold-back tension is even
higher.

Effective capstan idler driving force is reduced as the capstan
idler gradually picks up the lubrication with which recording tape is
treated. This lubrication is quite important, as it reduces flutter and
head wear, permits more uniform head contact and therefore less high
frequency amplitude variation, and any tendency for the tape to
“squeak”. This “squeaking” sometimes occurs at the slow speed when
using the small reels and is very objectionable. For this reason, the cap-
stan idler should be cleaned with ethyl alcohol at least once each week.

To test for proper capstan idler pressure, hold the tape while the
machine is running in the Play position. The idler pressure should be
sufficient to deform or break the tape. The pressure can be increased
by the adjustment at Point “F”’ in Fig. 5.

SPEED. If the machine has been subjected to severe cold the drive
should be allowed to warm up for 5 minutes to reach stability. This is
especially true at the high tape speed.

CAPSTAN MAGNETIZATION. The capstan may become mag-
netized by contact with a magnetized tool. Should this occur it-may
be demagnetized with an A.C. solenoid placed over the shaft and
slowly pulled away. ~




DUMMY PLUGS. Two dummy plugs must be inserted into the
appropriate sockets in the top plate for correct operation of the re-
corder. These plugs are catalog No. 567, 8 pin Jones plugs, with pins
1 and 2 jumpered and pins 7 and 8 jumpered. )

1. One No. 567 must be plugged into receptacle J 8048, labeled
“Remote Control”, located on the connector panel under-
neath the top plate. It is removed only when remote control
is desired and the remote control cable must be plugged into
the receptacle.

2. The other No. 567 must be plugged into receptacle J 8058,
labeled “Cable to Model 375 60 Cycle Amplifier”, located
on the connector panel underneath the top plate. When the
Model 375 is used with the recorder, the input-output cable
from the 375 is plugged into this receptacle. NOTE: The
‘Model 300 and 301 do not incorporate the 60 cycle amplifier
connector; therefore, the second dummy plug is not re-
quired. If the Model 375 is to be used with these models,
it should be wired to the capstan motor terminal strip as
explained in the Model 375 Instruction Book.

B. Head Assembly:

The head housing, see Fig. 4, is a die cast assembly which con-
tains the three heads used in the recording process. The heads are
respectively erase, record, and playback as viewed from left to right
when facing the machine. The gate on the housing holds the playback
and record shield covers and the tape-lifting fingers. The function of
the tape-lifting fingers is to remove the tape from the heads when the
gate is open during REWIND or FAST FORWARD operation. This
reduces head wear considerably. The tape may leave a deposit on the
heads if allowed to contact them at high speeds. Such a deposit will
seriously impair the performance of the machine and should be
guarded against by always opening the gate on FAST FORWARD
and REWIND. If a deposit is left, it may be easily removed with
alcohol on a soft rag. Never use metal of.any kind to touch the head
surfaces. The gates should never be allowed to spring sut, but should
be closed gently.

HEAD MAGNETIZATION. ,

Occasionally the heads may become magnetized through an
electrical fault in the amplifiers, improper use of the machine, or by
the heads coming in contact with a magnetized object. This will result
in an increase of noise level from 5 to 10 db. It is especially important
that the heads be free of magnetization if you are to realize the
dynamic range of type 111 tape. It should be remembered that any
phenomena that tends to put an unbalanced pulse through the record
head will magnetize it. Such pulses can appear in the form of signals
or power line pulses. If the following precautions are observed, no dif-
ficulty should be experienced:

1. Do not remove any tube from the record amplifier while the

machine is recording. . ,

2. Do not connect or disconnect input leads or head leads

while recording. '



.3. Do not depress the Record button until after depressing the

Start button. In other words, allow 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.
4. Do not saturate the record amplifier with an abnormally
high input signal. Such a signal would be 10 db. greater than
tape saturation and 30 db. greater than normal operating level.
5. Do not test continuity in the heads with an ohm meter.

.HEAD DEMAGNETIZATION.

Should the heads become magnetized, they can be demagnetized
with an AMPEX head demagnetizer (stock number B-704). In the
event that time does not permit the owner of the machine to wait for
delivery of a demagnetizer, he may make one as follows: Cut a piece
of transformer lamination to a 14"x2" size. Wrap the strip of metal
with suitable insulating material and wind approximately 400 turns
of No. 36 wire and attach a 4’ length of 2 connector cord. Bend the
iron strip into a “U” shape and bring the ends of the “U” to a spacing'
of 14”. Connect to a 6 volt source of A.C., open the gate on the head
housing and bring the ends of the “U” in contact with the 2 poles on
the-magnetized head. Remove the demagnetizer very slowly, allowing
the A.C. field to die off gradually. Repeat this operation on record
and playback heads only, as the erase head will demagnetize itself. In
the event demagnetlzatmn is not effected, repeat the process several
times.

C. Electronic Assemblies.
' . WARNING

The input tube in the playback amplifier is D.C. heated by return-
ing the B+ supply through its heater. Fuse F101 protects the input
tube against abnormal heater surges. The Neon indicator A101 will
light in the event of failure of the playback input tube heater or the
14 ampere protective fuse F101. SHOULD THIS HAPPEN, THE
CAN OF THE FILTER CONDENSER (C113) WILL BE AT A
HIGH POTENTIAL WITH RESPECT TO GROUND AND FOR
THIS REASON IS PAPER COVERED. C113 SHOULD THERE-
FORE BE REPLACED ONLY WITH CONDENSERS HAVING
AN INSULATED COVER. F101 and A101 are located on top of the
electronics: chassis. DO NOT REMOVE INPUT TUBE WITH
POWER ON, as damage to C114 may result. DO NOT REPLACE
F101 WHILE NEON BULB IS LIGHTED, or the new fuse will blow.
Therefore, to replace the input tube or the fuse, always turn power
off and wait for neon to stop glowing.

DUMMY PLUG. v
A Connector J105S;, labeled “Remote Power’” is incorporated
in the Electronic Assembly to feed filament and B+ supply current to
auxiliary equipment. A No. 567 Dummy Plug (a Jones plug with pins
1 and 2 jumpered and pins 7 and 8 jumpered) must be inserted in
this connector for the proper operation of the machine. It is removed
only when it is desired to feed power to a Meter Control Panel or a
Mixer-Preamplifier.
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SECTION V
ELECTRONIC ALIGNMENT

Alignment is the necessary adjustments required to have the
Electronic Assembly of the tape recorder perform properly. A machine
“out of alignment” may be characterized by poor frequency response,
high noise, low output, or high distortion. It should not be necessary
to align the recorder when it comes to you from the factory. The
procedures described on the following pages have been performed at
the factory prior.to shipment. Further adjustments are not required
except as found necessary in routine maintenance.

. Alignment consists of the following steps:

Overall Performance Check
1. Frequency Response
2. Noise- Measurement
3. Distortion
4. Flutter and Wow

Head Alignment
Playback Alignment

Record Alignment
1. Record Bias and Level Adjustment
2. Record Equalization
3. Record Noise Balance

Erase Adjustment

Standard alignment tape No. 4494 is available for alignment
purposes. It contains a 15 Kec. tone for head azimuth check, a refer-
ence tone for level adjustment and a series of tones for a playback
response check. It is recorded at 15 inch tape speed, 10 db below
recommended operating level. IMPORTANT! Before playing the
standard tape, demagnetize the heads with the Ampex Head De-
magnetizer No. 704. Magnetized heads will cause a partial erasure
of the high frequencies on the standard tape.

1. OVERALL PERFORMANCE CHECK

The following procedure is recommended for checking the per-
formance of this recorder at the time of installation and as necessary
thereafter.

1. Overall Frequency Response:

Thread a new reel of tape on the machine. The equalization curves
for this machine have been established by use of high quality pro-
fessional recording tape.

a. 7% Inch Response:
DUE TO THE NATURE OF THE PRE-EMPHASIS IN
THE RECORD CIRCUIT, TAPE SATURATION WILL
OCCUR AT THE HIGH FREQUENCIES UNLESS THE
RESPONSE CHECK IS MADE AT LEAST 20 DB BE-
LOW NORMAL OPERATING LEVEL.
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Therefore, check the response with a sensitive meter such
as a Hewlett-Packard 400C connected to the output. In
absence of a sensitive meter, a standard V.U. Meter, pre-
ceeded by a flat amplifier with at least 20 db gain can be
used. Response will be within the limits indicated in Section
I Specifications.

b. 15 Inch Response (30 Inch Response Model 301 only)
Make the response check approximately 10 db below
operating level to avoid saturation effects. The response
will fall within the limits indicated in Section I Specifica-
tions. '

2. Overall Noise Measurement:

Overall wide band noise should be measured with a vacuum tube
volt-meter such as Hewlett-Packard 400C while playing back a tape
that has been previously erased on the machine. First erase a tape
with the input to the record amplifier shorted. Rewind and play this
tape back. This will prevent the inaudible bias frequency leakage
from entering into the noise measurement, thus producing a false
reading. The wide band noise should be below the figures listed in
Section I Specifications.

3. Distortion:

Overall distortion may be measured by connecting any standard
distortion measurement apparatus across the output. The readings
from a wave analyzer or selective frequency distortion meter will be
more accurate at lower distortion levels. Distortion readings are some-
what dependent on tape. Readings of 19 are normal at operating
levels while reading of 3% are normal at 6 db above operating level.

4. Flutter and Wow:

Flutter or wow is the change of speed over a short time interval
in a periodic manner. It can be measured by means of a standard
flutter bridge such as A.K. Tatum (Beverly Hills, California) Model
2-A Flutter Meter. Variations in amplitude as indicated on level
measurements do not constitute flutter and are entirely due to tape
coating variations. Readings will be well under the figures indicated in
Section I, Specifications.

II. HEAD ALIGNMENT:

The high frequency response of the recorder depends on the cor-
rect head alignment. If tapes are to be interchangeable from one
machine to another the heads of all machines must have the same
azimuth setting. This is accomplished by using a Standard Tape
(Catalog No. 4494) for aligning the heads of all machines. Head
alignment is independent of tape speed, however, it is recommended
that the heads be aligned at 15 inches per second since the standard
tape is recorded at this speed.

Remove the top cover from the Head Housing by removing the
two screws from the top and pulling cover gently back and up. Look-
ing at the Head Housing from the front the three heads, from left to
right are: Erase, Record and Playback.
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'The azimuth angle of the erase head is not adjustable. The
Record and Playback Heads should be aligned only after reading and
fully understanding the procedure under PLAYBACK AND REC-
ORD CIRCUIT ALIGNMENT. The actual physical alignment of
the Record and Playback Heads consists of placing a 14 inch spintite
socket wrench on the left hand elastic stop nut in each head and ad-
justing back and forth until the proper azimuth angle is arrived at.
First adjust the Playback Head azimuth by playing the standard tape
at 15 inches per second and adjusting the stop nut for the maximum
output of the 15 kc tone (first tone that appears on the standard
tape). The Record Head azimuth is then aligned with the Playback
Head by recording a 15,000 cycle signal from an audio oscillator on
a blank tape and adjusting the record stop nut for maximum play-
back output.

III. ALIGNMENT OF PLAYBACK CIRCUITS:

1. Thread an audio standard tape on the machine. Terminate
the output with a 600 ohm external termination or set the Line Out
Switch on the Meter Panel to the “cue” position. Connect an external
V.U. Meter across the output or set the Monitor Switch on the Meter
Panel to the “Out” position. Connect an amplifier and loudspeaker
or a pair of headphones to the output of the machine or to the phone
jack on the Meter Panel so the voice announcements on the standard
tape can be heard.

2. Set the machine into the Play mode of operation at the 15
inch per second tape speed. If the machine is equipped with a Meter
Panel, set the Meter Panel Playback Step Control on 4.

3. The first tone on the tape should be used to adjust the play-
back head azimuth as described under Head Alignment.

4. The second tone on the standard tape is used to adjust the
playback level.

Without Meter Panel.

Adjust the Playback Level Control on the Electronic Assembly

R213 so the output is -6 dbm (.388 volts RMS) since standard
tape level is 10 db lower than operative level.

With Meter Panel.

With the Meter Panel Playback Control set at 4, adjust the

vernier control on the Meter Panel (R213) so the Meter reads

“0” (=4 dbm output). Reposition the Meter Panel Playback

Control to 14, since the standard tape level is 10 db below

operating level.

5. Playback Equalization: The Playback Amplifier is factory
equalized by means of the High Frequency Playback Equalizer
(R207), in accordance with the standard voltage curve shown in Fig.
8. The recommended method for adjusting the Playback Amplifier
response is to connect an audio oscillator and vacuum tube voltmeter
to the Playback Amplifier as shown in Fig. 8. Adjust the Playback
Equalizer (R207) to give the frequency response of the standard 50
microsecond curve. Deviation from this curve is not recommended.
Check the playback level setting with a standard tape if any change
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is made in the Equalizer. NOTE: Fixed Equalization is employed for
the 30 inch tape speed on the Model 301.

The above will properly align the playback circuit for operation
at both speeds. The 15 inch standard tape will play back within +2
db to 15,000 cycles when the Playback Amplifier is adjusted to the
standard curve. Failure for the standard tape to play back within
these tolerances after the Playback Amplifier has been aligned indi-
cates one of the following:

a. Trouble in the Head Assembly, such as worn heads.

b. A faulty Standard Tape which has been partially erased
at the high frequencies by passing over magnetized heads,
etc.

An overall frequency response check will isolate the trouble.
Good overall response indicates a faulty Standard Tape. Poor overall
response indicates one of the following:

a. Faulty Heads.

b. Tape deficiency.

¢. Record or Playback Amplifier impromperly equalized.

d. - Incorrect bias.

Alignment of the Record circuits as described in the next sub-
section -will further aid in isolating trouble.

IV. ALIGNMENT OF RECORD CIRCUITS:

Record alignment should be attempted only after the playback
has been properly aligned. Perform the following operations in the
sequence indicated:

1. Record Bias and Level Adjustment :

The record bias current is factory adjusted for optimum
overall response and low frequency distortion. However, the
optimum value of bias current will vary with different types
of tape. The record equalization characteristics on this
equipment have been determined for peak bias at 1000 cycles
at 15 inch per second tape speed. Peak bias means that the
bias current is adjusted so that the 1000 cycle signal is re-
corded at its maximum- level. Adjust the bias in the follow-
ing manner:

a. Thread a blank tape on the machine. Terminate the
playback output with a 600 ohm termination or set the Line
Out Switch on the Meter Panel to the “cue’ position. Con-
nect an external V.U. Meter across the output or set the
Monitor Switch on the Meter Panel to the “Out” position.

b. Connect an audio oscillator to the input of the Record
Amplifier or to the Meter Panel if the machine is so equip-
ped. Set the oscillator at =4 dbm (1.23.volts RMS) 1000
cycles.

¢. On machines with a Bridging Meter Panel, set the Meter
Panel Record Step Control to 14. On machines with a
Matching Meter Panel, set the Record Level Control to “0”.
The Playback Step Control on either style of Meter Panel
should be set at 14.
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d. Start the tape in the Record mode of operation at 15 inch
per second tape speed. Make a preliminary record level set
by adjusting the Record Control in the Electronic Chassis
(R101) so the playback Output is approximately +4 dbm.
(1.23: volts RMS).

e. Adjust the Bias Control (R126) for the maximum play-
back output of the 1000 cycle tone.

f. Reset the audio oscillator to 250 cycles =4 dbm. (1.23
volts RMS). Re-adjust the record control on the Electronic
Chassis so the playback output is =4 dbm (1.23 volts RMS).

2. Record Equalization

The record equalization circuits have been factory adjusted to
the curves shown in Fig. 9. These curves have been found to produce
flat overall response, when recording on high quality professional re-
cording tapes. Badly worn tapes may produce loss in high frequency
response and should not be used. The adjustment procedure for flat
overall response on any tape is as follows:

a. Set up the machine as described under Record Bias and
Level Adjustment in the record mode of operation at the 15
inch tape speed.

b. Reset the audio oscillator to 15,000 cycles and adjust the
record head azimuth as described under Head Alignment.
NOTE: All frequency checks at-the 15 inch speed should be
made 10 db below operating level to avoid saturation effects
caused by the high frequency preemphasis. On machines equip-
ped with Meter Panels, the Meter Panel Playback Control
should be set at 4 during response checks to permit the runs
to be made on the sensitive range of the V.U. Meter.

c. Sweep the oscillator across the frequency range and adjust
the Record 15 inch High Frequency Equalizer for flat response
within the specifications of the machine.

d. Change the tape speed to 714 inches. Response check at
this speed should be made 20 to 24 db below operating level
to avoid tape saturation effects. Therefore, a sensitive meter
or flat amplifier and V.U. meter should be used as described
under Performance Check. Sweep the oscillator across the
frequency range and adjust the Record 71 inch High Fre-
quency Equalizer for flat response within the specifications of
the machine. NOTE: The second tape speed on the Model 301
is 30 inches per second. At this speed, response runs should be
made 10 db below operating level and the 30 inch High
Frequency Equalizer set for flat response.
3. Record Noise Balance
A noise balance control is provided to eliminate excessive low
frequency noise and null second harmonic distortion. The noise bal-
ance should not be touched unless all heads have been thoroughly
demagnetized with an Ampex Head Demagnetizer or equivalent. If
noise of a crackling nature is still found to exist in the output of the
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machine, connect a 1 MFD condenser across the output and adjust
the Noise Balance Control, (R126), for minimum record noise as read
on a sensitive meter or heard in a loudspeaker connected to the ma-
chine output through a power amplifier.

V. ERASE ADJUSTMENT:

It should not be necessary to make this adjustment except at
rare intervals because of the high degree of stability of the oscillator
circuits. Do not make this adjustment unless the erase head will not
erase the previous program. Do not readjust erase to attempt to elimi-
nate crackling tape noise, as the erase current does not produce
crackling even if out of adjustment. If adjustment is indicated, the
following procedure must be taken:

a. Pull out the Erase Cable from the Record Chassis plug
(J103P).

b. Make an adapter plug by inserting a 10 ohm resistor in
series with the ground side of the erase cable.

¢. Insert adapter in J103P, insert cable in adapter.

d. Place a vacuum tube voltmeter such as Hewlett-Packard
400A or 400C across the 10 ohm resistor. Set on 3 volt scale.
Full scale will read 300 Ma. erase current.

e. Loosen the Erase Trimmer C120 for minimum capacity and
slowly increase the capacity. (counter clockwise rotation from
top of chassis) until the meter reads 150 to 180 Ma. Higher
currents will produce unnecessary heating of the head.

f. NOTE: Align the record circuit as desctribed under Record
Alignment after making this adjustment, since a change in
erase current will produce a change in bias current.
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SECTION VI
PARTS LIST

The purpose of this Parts List is to aid the owner of an Ampex
Recorder in ordering replacement parts. If it is used by you in order-
ing parts, it will aid Ampex in providing fast and efficient service.

The following Parts List contains the majority of the components
in the Recorder. It lists the Schematic Reference number, a De-
scription of the Part and the Ampex Stock Number.

The Schematic Reference Number refers to the number, such as
C801, that appears next to the part on the circuit diagram.

Some replacement parts may not be duplicates of those used on
original equipment but will be directly interchangeable with the orig-
inal. For example: The relay bearing the Schematic Reference Num-
ber K801 was originally a 3 Pole Single Throw Relay. The replace-
ment is a 3 Pole Double Throw Relay.

The Description column gives a brief description of the part—
not enough information for ordering in itself, however—always use
the Ampex Stock Number in addition.

The Ampex Stock Number is the exact designation of all parts
used in Ampex equipment. or example, a 0.1 MFD 600 V. Tabular
Condenser of certain physical dimensions will always bear the Ampex
Stock Number CO-33. THIS IS THE NUMBER YOU SHOULD
USE WHEN ORDERING REPLACEMENT PARTS. The
Schematic Reference Number should NOT be used for ordering pur-
poses as it will vary with different machine types.

The following information should be included when ordering
parts:

Machine Type
Machine Serial Number
Ampex Stock Number
Description of Material
Example: 4 - CO-33 Condenser for Model 300 No. 180
1 - B-1075 Drive Motor for Model 301 No. 2000
ALWAYS INCLUDE THE AMPEX STOCK NUMBER
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 MODEL 301 ELECTRONIC ASSEMBLY — CATALOG NO. 1094

Schematic
Ref. No.

A101
C101
C102
C104
C105
C106
C107
C108
C109
C110
Cl111
C112
C113
Cl14
Cl115
C116
C117
C118
C119
C120
C121
C123
C124
C125
- C126
€201
C202
C203
C204
C206
€207
C208
€209
C210
c211
C212
C213
C214
C901
C902
€903
€904
F101
J1018
J102P
J103P
J104P
J105S
J201P
J202P
J203P
K101
K102
K201
L101
L102
'L103
L104
R101
R102
R103
R104
RI105

Ampex

Stock
DESCRIPTION Number

Neon Lamp 1/25 Watt .........................0............ 060-001
50 ,f 25 V. Electrolytic Capacitor ......................... 031-030
.25 ,f 600 V. Tubular Capacitor ........................... 035-097
10 ,f 450 V. Electrolytic Capacitor ........................ 031-007
.1 y4f 600 V. Tubular Capacitor 5%, .......... F 035-073
50 uf 25 V. Electrolytic Capacitor ......................... 031-030
.1 f 600 V. Tubular Capacitor ............................ 035-074
10 ,f 450 V. Electrolytic Capacitor ................... ... 031-007
.0035 ,f 500 V. Mica Capacitor 5%, .................... ... 034-079
.002 ,;f 500 V. Mica Capacitor 5% ...............c.cc...... 034-074
1. 4f 400 V. Metalized Paper Capacitor ................... 033-010
16 ,f 150 V. Electrolytic Capacitor ........................ 031-018
20/30/30/ uf 475 V. Electrolytic Capacitor ............... 031-082
100 ,f 25 V. Electrolytic Capacitor ........ i, 031-029
10 ,f 450 V. Electrolytic Capacitor ........................ 031-007
10 ,f 450 V. Electrolytic Capacitor ............ AU 031-007
.1 uf 1000 V. Tubular Capacitor ........................... 035-139
.1 uf 1000 V. Tubular Capacitor ..................... ... 035-139
.002 ,f 500 V. Mica Capacitor 5%, ... 034-074
.001 ,f Mica Trimmer Capacitor 038-003
.0005 ,f 500 V. Mica Capacitor 5% ..............ccccc..... 034-063
100 ,f 50 V. Electrolytic Capacitor ........................ 031-090
20 yf 450 V. Electrolytic Capacitor ........................ 031-006
.0001 ,f Padder Capacitor .................................. 038-002
{0001 ,f Padder Capacitor ....................cccvnnii.. 038-002
1 4f 200 V. Metalized Paper Capacitor ................... 033-003
4 ,f 450 V. Electrolytic Capacitor ......................... 031-009
50 ,f 25 V. Electrolytic Capacitor ......................... 031-030
.1 uf 600 V. Tubular Capacitor ............................. 035-074
.036 ,f 150 V. Tubular Capacitor 5% ..................... 035-100

50 ,f 25 V. Electrolytic Capacitor
4x20 ,f V. Electrolytic Capacitor
.25 uf 600 V. Tubular Capacitor ...................
50 uf 25 V. Electrolytic Capacitor
.1 uf 600 V. Tubular Capacitor ......................co.c....
.1 ,f 600 V. Tubular Capacitor .............................
.1 ,f 600 V. Tubular Capacitor .............................
50 uf 25 V. Electrolytic Capacitor

.004 ,f 500 V. Mica Capacitor 5% ..............cco.vvnn... 034-081
004 ,f 500 V. Mica Capacitor 5% ......................... 034-081
.0004 ,f 500 V. Mica Capacitor 5% ........................ 034-058
.0004 ,f 500 V. Mica Capacitor 5%, ...... e 034-058
1, Amp Fast Blowing Fuse ................................ 070-006
Chassis Conneetor.................. ... it 146-007
Chassis Connector.............................. e 143-009
Chassis Connector................ PR 143-010
Chassis Connector...................cccoocvvenn... DU 147-008
Chassis Connector. ...................c.ccoueiii i, 146-003
Chassis Connector.........................ccoiiiiiiiin ... 143-008
- Chassis Connector............................................ 147-004
Chassis Connector (Meter Panel Only).................... 147-009
3 Pole Double Throw DCRelay............................. 020-006
3 Pole Double Throw DC Relay.................. eaheaeaiis 020-001
3 Pole Double Throw DC Relay (Model 301 Only) ....... 020-001
20 Millihenry Choke................... ... . ... .. . ... 051-018 -
12 Henry Choke............... . ... 0 ..ccciiiiiiiiii i, 3479
20 Henry Choke..................................... T 3480
100 Millihenry Choke. ......... P U 051-020
100,000 Ohm Carbon Potentiometer........................ 044-038
2200 Ohm 1 Watt Composition Resistor................... 041-150
47,000 Ohm 1 Watt Composition Resistor................. 041-166
10,000 Ohm 1 Watt Composition Resistor................. 041-158
1 Megohm 1 Watt Composition Resistor................... 041-182
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Schematic
Ref. No.

R106
R107
R108
R109
R110 -
R111
R112
R113
R114
R115
R116
R117
R118
R119
R120
R121
R122
R123
R124
R125
R126
R201
R202
R203
R204
R205
R206
R207
R208
R209
R210
R211
R212
R213
R214
R215
R216
R217
R218
R219
R220
R221
R222
R223
R901
R902:
R903
R904
T101
T102
T103
T201
TS101
T901
V101
V102
V103
V104
V105
V201
V202
V203
V204
V205

~ Ampex

Stock

DESCRIPTION Number

39,000 Ohm 1 Watt Composition Resistor 5%............. 041-114
100 000 Ohm 1 Watt Composition Resistor................ 041-170
2200 Ohm 1 Watt Composition Resistor.................... 041-150
47,000 Ohm 1 Watt Composition Resistor.................. 041-166
10,000 Ohm 1 Watt Composition Resistor................. 041-158
470,000 Ohm 1 Watt Composition Resistor................. 041-178
1200 Ohm 2 Watt Composition Resistor.................. .. 041-203
220 Ohm 1 Watt Composition Resistor........... e 041-130
2200 Ohm 1 Watt Composition Resistor.................... 041-150
10,000 Ohm 10 Watt W. W. Resistor........................ 043-128
470,000 Ohm 1 Watt Composition Resistor................. 041-178
50,000 Ohm Carbon Potentiometer.......................... 044-051
1 Megohm 1 Watt Composition Resistor.......... U .041-182
47,000 Ohm .1 Watt Composition Resistor.................. 041-166
6000 Ohm 40 Watt W. W. Resistor.......................... 043-017
220,000 Ohm 1 Watt Composition Resistor................. 041-174
10,000 Ohm 25 Watt W. W. Resistor....................... 043-074
600 Ohm 10 Watt W. W. Resistor........................... 043-108
10,000 Ohm 10 Watt W. W. Resistor........................ 043-128
100 Ohm 1 Watt Composition Resistor..................... 041-137
10,000 Ohm W. W. Potentiometer........................... 044-024
470,000 Ohm 1 Watt Composition Resistor................ 041-124
1 Megohm 1 Watt Composition Resistor................... 041-182
1000 Ohm Y5 Watt W. W. Resistor 1%..................... 043-193
300,000 Ohm 15, Watt W. W. Resistor 17, 043-192
100,000 Ohm 15, Watt W. W. Resistor 1% 043-190
1 Megohm 1 att Composition Resistor............ 041-182
5000 Ohm Carbon Potentiometer........................... 044-046
10,000 Ohm 2 Watt Composition Resistor.................. 041-213
1000 Ohm 1 Watt Composition Resistor.................... 041-146
330,000 Ohm 1 Watt Composition Resistor................ 041-176
100,000 Ohm 14, Watt W. W. Resistor 1%, 043-190

27,000 Ohm 1 Watt Composition Resistor
100,000 Ohm Carbon Potentiometer........................
1200 Ohm 1 Watt Composition Resistor....................
33,000 Ohm 1 Watt Composition Resistor
10,000 Ohm 2 Watt Composition Resistor
47,000 Ohm 1 Watt Composition Resistor
1 Megohm 1 Watt Composition Resistor...................
10,000 Ohm 5 Watt W. W. Resistor.........................
22,000 Ohm 1 - Watt Composition Resistor
1 Megohm 1 Watt Composition Resistor...................
1000 Ohm 1 Watt Composition Resistor............

1 Megohm 1 Watt Composition Resistor...........

47,000 Ohm 1 Watt Composition Resistor
47,000 Ohm 1 Watt Composition Resistor
100 Ohm 1 Watt Composition Resistor.....................
100 Ohm 1 Watt Composition Resistor.....................
Input Transformer .................c.oiiiiiiiiii ...
Power Transformer ............... .. ..o iiiiiiiiiiiiaianann.
Oscillator Coil Assembly..................... ... ...........
Output Transformer ................ccooiiiiiiiiiiiiiiiin...
Terminal Strip —8 Terminals..............................
Torroidal Coil............... ... .. ... ............. PO
6C5 (Recommended) or 6J5 Vacuum Tube
6C5 (Recommended) or 6J5 Vacuum Tube
6SN7 Vacuum Tube............. ... ... ..o
5U4GVacuum Tube. ...l
815 Vacaum Tube.............................
128J7 Vacuum Tube — Factory Selected ..
VR-150 Vacuum Twube.........................ot. .
6J7 Vacaum Tube........... ... ... ..
6SN7 Vacuum Tube........ ...
6SN7 Vacuum Tube. ... .-




Schematic Stock
Ref. No. DESCRIPTION Number
Tube Shield Assembly V101
Dummy Plug (Power).................................
Millen Shaft Lock..................
Octal Sockets................coooiiiiiii i,
Octal Sockets — Shock Mounted (V201 & V202).......... 150-008
Condenser Socket............... e e 150-006
TAPE TRANSPORT — CATALOG NO. 7784
A801 6-8 V. Panel Lamp — Bayonet Base....................... 060-001
A802 120 V. 6 Watt Lamp — Candelabra Screw................. 060-006
C501 When re-ordering motor capacitors, :
C601 include motor manufacturer’s
C701 name and motor number. )
C801 .1 4f 600 V. Tubular Capacitor ..................... R 035-074
C802 .1 yf 600 V. Tubular Capacitor ............................ 035-074
C803 .1 uf 600 V. Tubular Capacitor ............................ 035-074
CR04 .1 4f 600 V. Tubular Capacitor ....................... A 035-074
C805 80 ,f 150 V. Electrolytic Capacitor ........................ 031-016
C806 80 ,f 150 V. Electrolytic Capacitor ........................ 031-016
C807 .1 4f 600 V. Tubular Capacitor ..................... e 035-074
C808 .1 4f 600 V. Tubular Capacitor ................... e ¢
C809 .1 4f 600 V. Tubular Capacitor .............................
F801 5Amp. 250 V. Fuse..............ccoo i
“F802 5AmMP. 250 V.Fuse. ...
F803 =~ 5Amp. 250 V.Fuse...................oooiiiiiii .
JBOIP " Connector ................ccoiiiiiiie
JT01IP ° Connector ...................ooiiiiiiiii i i,
J801P Chassis Connector........................... e
J802S  Chassis Connector...................c.cccoviiiiniiiiiin.
J804S Chassis Connector................... 0 eeieiiiii i .
J805S.  Chassis Connector............................................
J806S - Chassis Connector — Utility Outlet.........................
J807S  Connector ................... .. oo
JB08S  Connector ................ i
K801 3 Pole Double Throw DC Relay............................
K802 ' 3 Pole Double Throw DC Relay....................
K803 3 Pole Double Throw DC Relay....................
R801 150 Ohm 50 Watt Adjustable Resistor
R802 150 Ohm 50 Watt Adjustable Resistor
R803 150 Ohm 50 Watt Adjustable Resistor
R804 10 Ohm 5 Watt W. W. Resistor..............................
S501 Micro Switch ........ .. ...
S502 Dual DPDT Toggle Switch......................0...........
S503 Dual DPDT Toggle Switch..................................
8801 DPST Toggle Switch........................................
S802 6 Pole 3 Position Shorting Switch....................... ...
S803 Single Pole Pushbutton N.C. (Stop)....................... 120-014
S804 Single Pole Pushbutton N.O. (Record).................... 120-013
S805 Double Pole Pushbutton N.O. (Start)......................
S806. . SPDT Toggle Switch................. 0 .....................
SR801 * Selenium Rectifier...........................................
Drive Assembly (Complete).................. ... ... i
Capstan Assembly.......................................
Capstan Dust Cap............................
Capstan Felt Washer — Dust Seal.........
Capstan Tru-Arc Retainer................................. ... . ... ..
Capstan Idler Assembly........... ... . ... . 00
Capstan Idler Arm.............. ... ... ... ... B
Capstan Idler Arm Bearing Housing. ....................................
Rotary Tape Guide.............. ... .o i
Drive Motor Assembly — Complete with
motor and pulley................ ... ... .. 7990-2
Drive Motor Return Spring (Console & Portable)................. ... 1024
Drive Motor Return Spring (Rack MountOnly)....................... 7814
Drive Motor Shield...................... e 1905
Drive Solenoid — DC..................................... e PO 670



Ampex -

Schematic Stock

Ref. No. DESCRIPTION Number
Felt WAShET . ...ooive ittt aa s st ee e 503-015
Drive Motor Pressure Adjusting Spring......................n 389
Capstan Solenoid ............coooiiiiiiieiii 670
Felt Washer ........ O P TETIaT: 503-015
Capstan Idler Return Spring........ e e 400
Capstan Idler Adjusting Spring............o. ..o, 676
Tape Speed Switch Assembly (Including S501,

S502 and S508) .. ..ot 364

Takeup Assembly Complete - 5704
. Takeup Motor Assembly — Complete with motor,

flange, brakedrum and turntable....................... 6768

Brake AsSemblY . .....ooniiiiteti i e 17327-1
Brake Band Assembly. .. . ... 17612-1
Brake Solenoid ........ e e e e 337
Brake Adjusting Spring ... ... 322
Turntable Pad. . ... ..coooiiiiiiiie e i 958
Rewind Assembly Complete. ...... e e e e e e 5705
Rewind Motor Assembly — Complete with motor,

flange;, brake and turntable. ... 6768
Brake Assembly................... L ARt e ieeeen 17327-2
Brake Band Assembly ..o
Brake Band Leaf
Brake Solenoid ...... i i e

Brake Adjusting Spring ,
Turntable Pad.........................o.
Takeup Tension Arm Assembly
Tape Guide. .....ocoovoiiiii

Tape Guide Hook...........oooviii
Takeup Tension SPring.............coooovviiiiiiii
Reel Idler Assembly ... ..o N e
Tape GUIAE. ... ..ottt e
) 20 [ O EEEE R
Reel Knob —HOId DOWI. . .00, oo i e e iiene
AC PoOWET CabIE. . ..o oottt et
Interconnecting Cable (Single Track)
COMSOLe . o oottt e 563-2
Interconnecting Cable (Single Track) }
RACK & SUILCASE. . oo ottt et e iia et e e 563-1
Interconnecting Cable (Dual Track) :
COMSOLE . . o oot e e e e e e e 3584-1
Interconnecting Cable (Dual Track)
Rack & SUILCASE . ... oottt et i 3584
Dummy Plug (Remote Control or 60 Cycle

AmPLFIeT) . o 567
Record Pushbutton Guard. .. ...t ... 463
Start and Stop Pushbutton Guards. ... 361
Speed Change KNob ..........ooooviiiiii i 230-010
Mode Selector Lever Knob.....o....oooiiiiiiiiiieeee 230-002
Fuse HolAeT. ... oot et 085-001
Pilot Lamp Base — Amber. ..o 132-005
Pilot Lamp Base — Red..................... U S 132-006 - -
Cable Assembly — Record. ... 2315
Pilot Lamp Base — Red... ... 182-006
Cable Assembly — Record...............coiiiiiiiiiiiiiines ... 2315 -
Cable Assembly — Playback............ ... 2316 - =
Cable Assembly — Metering............cccoooiiiiiineaanns 2314
Cable Assembly — Panel Lamp............ ..o 625
12 Bar — Strobosticker — to be used for checking

speed at the lower speed (30” for 30" — 60”

machine and 15” for 15” — 30” machine 575
Capstan Bushing Extractor Tool.....................c..o . ...... TA-1514
37167 Hex KeY. ... oottt ... 360-001

57327 Hex Key......oovini i . 360-002

28
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Fig. 11 Schematic Diagram, Control Circuit
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PLATE CAP

Fig. 14 Schematic Diagram, Oscillator Coil
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PLATE CAP

Fig. 14 Schematic Diagram, Oscillator Coil
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¢2 August 1949

Gentlemen:

Enclosed is SERVICE BULLETIN No, 1
for the AMPEX Model 300 Magnetic Tape Recorder.
‘This is the first in a series of bulletins which
we will publish to keep you informed of the lat-
est advances in the art of magnetic recording,
and to provide all information possible to keep
your Model 300 operating in first class condition,

These will not alonc give detailed infor-
mation of any mechanical or electronic modifica-
tions which we have found advisable in models
already releascd,but will also, in so far as
possible, review uses and applications for the
equipment which arc outside of its normal cmploy=-
ment,

If at any time you should cncounter
any operating problems or difficultics with your
ANMPEX equipment, we would greatly appreciate your
calling it to our attention, If the problem is of
such a naturc as to bc of general interest to other
Model 300 uscrs, it will be discussed in future
service bulletins,

Sincerely yours

AMPEX ELECTRIC CORPORATION

President

AVPoniatoff:f



SERVICE BULLETIN, NO. 1, MODEL 300

1, Head Magnotlzatlon. In order to realize thc full dynamic¢ range
of type ill tapc, it is extremely important that the heads be free of
magnetization, 111 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 raisc the noise level 5 to 10 dbs The Model 300 has
been designed so that with normal and proper usage; the heads will not
become magnetized, However, it must be remembered that any phcnomena
which tends to put an unbalanced pulse through the record head will
magnetize it. Such pulses can be caused by appearing in the form of
signal or by causing a pulse in the power supply voltage. If the fol=
lowing precautions arc taken; no difficulty should be cxperiericed with
record head magnetization,

a, DO NOT DEPRESS THi: RECORD BUTTON UNTIL AFTER DEPRESSING THE
START BUTTON.,  In ouher words, allow the transient caused by switch=
ing the motors and sclicnoids to die out before the record head is con-
nectede A onc-half second pause is sufficient,

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

c. Do not switch specds while recording. (No harm is done by
changing speeds while playing back,)

In the event tha the hecad does become magnetized, follow the
procedure outlined in bhc Instruction Book under HEAD DREMAGNETIZATION,
If a head is powerfully magneiized, as when tested with an ohmmeter,
the demagnetizing process may have to be repeated several times,
AMPEX will soon have awvailable a simple demegnetizer that connects
to any 115 v. A.C, line,

2. Erase, In all production machines, Cll9 has been changed to

.003" m7d, for proper erase current, The erase current is adjusted to
200 to 210 m.a, instead of the 250 m,a. originally stated in the
Instrmiction Book, Actually, 180 m,a, will erase peak recording level
within specifications., In checking erase, always check with both
recerd and erase heads connected, as the bias on the record head pro=-
vides part of the erases

3¢ Reels, It has been found in some isolated cases that when the
tape is allowed to run all the way out at the end of a fast wind, a
scetion over a foot long will be broken off the ends Upon investiga=-
tion, this was found to be due to the sharp edges on the slot opening
of the reel hub through which the tape is threaded. The sharp edges
apparently provided high friction and did not allow the end of the
tape to run out freely., When these sharp edges were filed off, the
breakage no longer occurreds This information is being forwarded

to the N A B Sub-Committee for the standardization of reelsy



a

Difficulty has nlso bewun experiencec with the reeld not
being preperly centered, '.aen inserting the hold-down knob,
the knob should be pushed down with ene hand, and the reel held
with the other hand; As the hold-down comes into contdet with
the reel; agitate the reel slightly witlh the other hand to make
sure that the hold-down moves into the exact center of the open-
ing, then push the knob down firmlys The hold-down knob is
being re-designed so as to prevent the possibility of loeking
the reel off~center.

lee Thrcading, In threading the tape, be sure to remove any ads
hesivi ohat may have beon used to Seal the end; If this adhesive

is not removed, the first layer may stick and cause the end to
break off at thu end of Rewind,

AMPEX ELECTRIC CORPORATION

MJS:f



1l September 1949

Gentlemen:
Enclosed is AMPEX Service Bulletin No., 14,

It will be our policy to send out Service
Bulletins covering any information concerned with the
performance or maintenance of the Model 300 recorder.
A1l bulletins which will be of interest to all machine
owners will have consecutive numbers, Those bulletins
which are of interest only to service personnel and
distributors will have a letter following the number,
as the one enclosed, Thus if the next bulletin were
for service personnel only, it would be numbercd 1B,
If it were for general distribution, it would become
number 2,

Sincerely yours

AMPEX ELECTRIC CORPORATION

] )% }%

President

AMPoniatoff:fj



SERVICE BULLETIN NO, 1A, MODEL 300

1., Solenoids. Some difficulty has been experienced with the hum-
ming or buzzing of the 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 solenqid will be greatly increased and therefore 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., HWhen the
solenoid is seated, the angle E between the rod and the arm should be
less than 90°, 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 900 when the solenoid is seated, the contact point of
the washer on the arm is on the ingide, effectively reducing: the mo-
ment arm by a considerable amount, and therefore requiring much great-
¢r force to be exerted by the solenoid,

The importance of maintaining the above angle E below 90° was
only recently discovered, and it is possible that some machines have
been shipped in which this angle might be too great. While no mach-
ines have been shipped with noisy solenoids, it is possible that if
the above adjustment is not proper the solenoids may become noisy in
use. Should this be the case, the adjustment can be corrected as
followss? '

Tt will be noted that thc capstan idler arm shaft F is connected
to the operating shaft G below through a U-shaped torque link H, If
the bottom (or shorter) arm of this link H is bent in a clockwisc dir-
cetion (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 rcmove 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 859, or when the
arm B is perpendicular to the planc 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 setting is to place a piece
of material 1/8 inch thick between the solenoid armature and body and
clamp the armaturc down on ite Then tighten the nut D until the cap-
stan idler just touches the capstans

It may also be nccessary to reset the capstan idler solenoid



Stop L, This stop should be set so that at no time during fast wind-
ing ddes the tape touch the capstan idler.

2, Playback Amplifier. It has been found that some of the carly
machines werce shipped with ground wires connected to pin number 1 of
the input stage and the following stage that were of insufficient
strength and length to allow the tube socket to flex without breaking,
Unfortunately, several of these wires have opened up in the field.

The result is an excessive amount of hum pickup in the first stage of
the amplifier,

To rcplace this broken connection, unscrew the Playback Amplifier
from the chassis frame, When the Playback Amplifier is lifted up, the
ground connections are recadily accessible,

3. Brakes, The brakes have been adjusted to work properly with the
standard NAB double flanged reel. If small RMA reels or hubs only are
used, the brakes will not necessarily stop without slack ferming hen
fast winding onto the small reel or hub, This is because with normal
brake settings, the inertia of the reel that is taking up the tape serves
to tension the tape, and if the brakes are set tight enough to stop a
small reel without slack, the tension on the tape will be excessive when
using the regular reel,

i, Cabinet, The four feet of the console cabinet are adjustable, so
that tThe cabinet may be leveled on any floor by merely screwing the feet
to the proper position,

AMPEX ELECTRIC CORPORATION

MJStolaroff:f]
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SPECIFICATIONS FOR MODEL 300

All performance characteristics of the Model 300 Magnetic Tape Recorder equal or exceed the
standards recommended by the NAB Subcommittee on Magnetic Recording.

Tape Speed: 15 inches per second and 7.5 inches per second, with speed change effected by a

single control. The same control also provides the necessary equalization change to compensate for
the change in speed.

Frequency Response: At 15 inches, -+ 2 db. 50 — 15,000 cycles.
At 7.5 inches, -+ 2 db. 50 — 7,500 cycles.

Signal-to-Noise Ratio: Over 60 db., as defined by the proposed NAB standards. By definition,
the signal-to-noise ratio is the ratio of peak recording level to the total unweighted playback noise when
erasing a signal of peak recording level and in the absence of a new signal. Thus bias and erase noise
are included, as well as playback amplifier noise. All frequencies berween 50 and 15,000 cycles are mea-
sured. The peak recording level is defined as that level at which the overall (input to output) total
r.m.s. harmonic distortion does not exceed 3% when measured on a 400 cycle tone.

Starting Time: Instantaneous. (When starting in the Normal Play mode of operation, the tape is
up to full speed in less than 1/10 second.)

Stopping Time: When playing at 15 inches per second, tape moves less than 2 inches after de-
pressing Stop button.

Flutter and Wow: At 15 inches per second, well under 0.1% r.m.s., measuring all flutter com-
ponents from 0 to 300 cycles, using a tone of 3,000 cycles. At 7.5 inches, under 0.2%.

Separate record and playback heads and amplifiers for simultaneous monitoring of the tape.

Playback Timing Accuracy: 0.2%.

Playing Time: 33 minutes at 15 inch speed on proposed standard NAB reel, 66 minutes at 7.5
inch speed. The Model 300 will also accommodate the standard RMA reel in various thicknesses.

Rewind Time: One minute for the full NAB reel.

Controls: Start, Stop and Record are push-button, relay operated and may be remote controlled.
Normal Play, Fast Forward, and Rewind on a selector switch, with rapid shuttling back and forth made
possible by instantly changing from one mode of operation to the other without stopping in between.

Complete Plug-in Head Housing: Double mumetal shield cans on playback head, equivalent
shielding on record head, matching self-aligned covers on hinged gate. Drop-in threading.
Record Amplifier: Bridging input, normally set up for 4 4 V.U. in.

Playback Amplifier: Normally | 4 V.U. output. Will deliver 20 d.b.m. without exceeding 1%
total harmonic distortion at any frequency from 30-15,000 cycles.

Dimensions: Mechanical unit on 2414” panel for standard rack mounting. Electronic unit on
121" panel for standard rack mounting.

Mounting: Rack, Console, or Portable Cases.

Meter Control Panel available at extra cost with features outlined below:

Bridge Input step control will adjust record level for any input greater than —20 V.U., 10,000 ohm
bridging, any balanced or unbalanced line.

Output step control will adjust level up to -8 V.U. regardless of tape level — 600 ohm or 150
ohm balanced or unbalanced line.

V.U. meter will meter playback output while recording or playing back.
Output key (line or cue).
Phone Jack with input-output key (A-B Key).
SECTION I PAGE 1 6-15-49



UNPACKING AND INSTALLING

1. Open packing case carefully and save it. In the event of possible shipping damage the case may
be needed for return shipment.

2. Examine electronics chassis and see that the rubber mountings have not been damaged. A prop-
erly mounted chassis floats freely on the rubber cushions.

3. Unpack the interconnecting cables and install. The twelve conductor cable connects the mechani-
cal and electronic units. See Fig. 1 and Fig. 9 for location of plugs.

4. Unpack the tubes and install them in their respective sockets. WARNING! BE VERY CARE-
FUL WITH THE 12SJ7 TUBE AS IT IS HAND SELECTED FOR LOW NOISE AND MAY BE
DAMAGED BY CARELESS HANDLING. See ELECTRONICS SPECIAL CONSIDERATIONS, 11, -

before turning on power.

5. Release capstan drive motor shipping binding. This is the wire which holds the motor away
from the rubber-tired flywheel. Do not make any adjusments on the drive system at this time. No ad-
justments need be made unless damage has occurred during shipping.

6. Connect input and output circuits to the machine. See ELECTRONICS OPERATION.

7. Connect power cord to 115 V., 60 cycles A.C. only.

8. The capstan speed should be checked with the stick-on stroboscope provided. Place stroboscope
on capstan shaft with sticky side down and view rotating shaft under 60 cycle light. If the speed is not
correct the spokes will appear to rotate. Slight speed changes can be realized by change in capstan drive
motor pressure. This adjustment is at spring D, Fig. 1 on the motor solenoid draw bar. Increasing
pressure will slow the capstan, decreasing pressure will speed the capstan. Adjust for no rotation

of the stroboscope spokes.

9. Load the left hand reel holder with tape and thread as shown in Fig. 5. Be sure the tape used
has the oxide-coated side toward the rear of the machine; i.e., toward the head faces.

10. A reel hold-down or editing knob should be placed on each reel spindle and pushed down firmly.
To remove the hold-down, raise the tongue on the side of the knob with the finger and lift off. Do not

touch the tongue when placing the hold-down on.

The machine is now ready to operate.

SECTION I PAGE 2 6-15-49



MECHANICAL OPERATION

When the machine is ready to operate, turn on the power switch, see Fig. 5. This turns on the
amplifiers and control circuits. The capstan drive will also start if the tape has been threaded, as the
takeup tension arm operates a switch which shuts the motors off when the tape runs out. Pushing the
Start button will now start the tape moving according to the mode selected on the Play, Rewind, Fast For-
ward control. In the Play position the tape will be reproduced at the output terminals. Pushing the Rec-
ord button will permit an input to the machine to be recorded on the tape with almost simultaneous play-
back of the new program. Pushing the Stop button will stop the machine and turn off the recording
amplifier; therefore, one must always push the Starr and Record buttons, in that order, to record. The
mode selector switch allows transfer from Play to Rewind or Fast Forward without pushing the Start but-
ton when switching. This helps greatly in editing and segueing. However, when going from Rewind to
Play, the machine shuts off and the Start button must be used to restart the tape motion.

If, when the tape is running in Play, it is desired to accelerate or slow the tape it may be done as
follows:

To Slow the Tape: Hold the Start button down and push the Stop button for the length of time
desired. Upon releasing the Stop button the tape is again up to speed.

To Accelerate the Tape: Move the selector to the Fast Forward position. Return to Play
when desired.

These two motions are useful when cueing, segueing or synchronizing programs. This can only be
accomplished by reason of the rapid start feature incorporated in this machine.

SECTION I PAGE 1 6-15-49



ELECTRONIC OPERATION

(WHEN SET UP AS IN ELECTRONIC ALIGNMENT )

I. Machine Without Meter Control Panel:
A. Feed machine with - 4 V.U., machine output - 4 V.U., see Fig. 10C.

. Machine With Bridging Input Meter Control Panel:
A. See Fig. 10A.

B. Level is set by adjusting Playback Level step control to 14, and ad]ustlng Kecord Level step
control until output level meter reads |- 4 V.U. operating level.
C. Input level must be greater than —10 V.U.

D. On Playback, any tape from any machine can be played back at - 4 V.U. by adjusting Play-
back step control.

OI. Machine With Matching Inpui Meter Control Panel:
A. See Fig. 10B.
B. For inputs equal or greater than + 4 V.U.:

Adjust Record Level step control for program level on meter switched to input or for program
level on meter switched to output of playback with playback set as in II.

C. For inputs less than -} 4 V.U.:
Adjust R101 with Record step control wide open and meter on playback as in II.

SECTION II PAGE 2 6-15-49



ELECTRONIC ALIGNMENT

The following alignment procedure has been executed at the factory prior to shipping. No further
adjustments should be necessary unless alterations occur in shipment or as required by routine main-
tenance.

A standard tape is available for alignment purposes and contains the following frequency run re-
corded at 15" per second:

1 Kc for level adjustment (recorded 10 db. below recommended operating point).

15 Kc 6400 cycles

14 " 3200

13 7 1600 "

12 7 800 7

31 400

10 ” 200 7

g = . 100 -7

8 " 70 "
50 "

[. (A) Alignment of Playback Circuits on Machines Without Meter Control Panel—
Must Be Performed in Order Indicated:* .

Thread standard tape on machine.
Connect 600 ohms termination on output with your program VI meter across termination.
Turn on A.C. power.
Set machine in PLAY position and 15 inch speed and push Start button.
5. Adjust output of 1 Kc. tone with Playback gain control R213 to read operating level on
your meter.
6. Align playback head (see HEAD ALIGNMENT) on 15 Kc. tone for maximum output.
7. Adjust Playback HF Equalizer C205 for flat overall response (== 2 db. 50 cycles to 15,000
cycles).
8. Set playback level 10 db. lower because standard tape level is 10 db. below operating level.
(B) Playback Electronic Alignment With Bridging or Matching Meter Control Panel:
1. Thread standard tape on machine.
2. Turn on A.C. power.
3. Set Playback Level control to 4. (This allows you to make frequency runs at operating level
on meter instead of —10 d.b.)
Start tape.
Adjust R213 (now on panel) so panel VI reads 0 on 1 Kc. test tone.
Align playback head gap on 15 Kc. tone. (See HEAD ALIGNMENT.)
Adjust Playback Equalizer (C205) for flat response.
Set Playback. Level control at 14. (This drops amplifier gain 10 db. for normal operation. )

I Ahgnment of Record Circuits (After Playback Alignment) — With or Without Meter
Control Panel:

1. PRELIMINARY
A. Units without Meter Control Panel:
Connect monitor amplifier, 600 ohms termination, and meter on output of Playback.
B. Units with Meter Control Panel:
Connect monitor amplifier and termination to Meter Control Panel Line Out terminals, and
set Line Cue switch on line.
A. & B. Place blank reel of M.M.M. 111 tape on machine and set into operation on the 15 inch
per second Record position.

b o

Ll A

*NOTE: All step controls located on Meter Control Panel.
SECTION III PAGE 1 6-15-49



2. NOISE TEST:

Detach record cable from Record Amplifier. Place a 1 microfarad condenser across 600 ohm
output termination on playback amplifier. This is to remove 70 Kc. components from noise measure-
ments. Noise should read 40 db. below standard tape level (50 db. below operating level). If noise
is too high and is crackling in nature, demagnetize heads — especially playback head (see HEAD DE-
MAGNETIZATION). Noise can be measured by using a Hewlett-Packard noise and distortion analyzer,
VTVM type 400 A, or any approved method. (If noise with machine ‘standing is higher than above,
check input tube of Playback Amplifier.)

3. ERASE ADJUSTMENT:

It should not be necessary to make this adjustment except at rare intervals because of the
high degree of stability of the oscillator circuits. Do not make this adjustment unless erase head will
not erase previous program. Do not readjust erase to attempt to eliminate crackling tape noise, as the
erase current does not produce crackling even if out of adjustment. If adjustment is indicated, the fol-
lowing procedure must be taken:

A. Pull out Erase Cable from Record Chassis plug (J103P).

B. Make adapter plug by inserting 10 ohm resistor in series with ground side of erase cable.

C. Insert adapter in J103P, insert cable into adapter.

D. Place VITVM such as Hewlett-Packard 400A across 10-ohm resistor. Set on 3 volt scale. Full
scale will read 300 Ma. record current. '

E. Loosen Erase Trimmer C120 for minimum capacity and slowly increase capacity until meter
indicates 200 Ma. erase current. The erase is now properly adjusted.

4. BIAS ADJUSTMENT:
A. Plug in record head.
B. Remove 1 microfarad condenser from output.
C. Connect audio oscillator to input of machine. Turn oscillator on and set to 1 Kc.
D. Set record level so that it reads approximately standard tape level.

E. Turn Bias Control (R126) fully counter-clockwise. Then turn in a clockwise direction slow-
ly (increasing bias), until the 1 Kc. tone is recorded at its highest level. Increase further until 1 Kc.
drops 2 db. in level. This is the correct bias adjustment. :

5. RECORD NOISE ADJUSTMENT (D.C. BALANCE):
A. Replace 1 microfarad condenser across 600 ohm termination on playback output.
B. Remove audio oscillator from input and short record input terminals.
C. Adjust Noise Balance control (R117) until crackling disappears. If noise is not at least 40

db. below standard tape level (50 db. below operating level), demagnetize playback head and record
head.

6. RECORD EQUALIZER:

A. Remove 1 microfarad condenser from playback outpur.

B. Reconnect audio oscillator to input of Record Amplifier.

C. Adjust Record Level (R101) so that standard tape level is effected on output of playback
amplifier. This is the level ac which all frequency response measurements should be made in order
to prevent tape saturation.

D. Ser oscillator at 15 Kc. and align record head for maximum output. (See HEAD ALIGN-
MENT.)

E. In order that frequency runs not be made on the insensitive range of the VI meter, play-
back gain may be raised 10 db. and returned to normal after run as in I

F. Sweep the oscillator across audio spectrum and adjust Record H.F. Equalizer C103 on Record
Chassis for flat response (== 2 db., 50 — 15,000 cycles) as read on playback output.
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7. RECORD LEVEL ADJUSTMENT:

In all cases, connect audio oscillator to the input of the machine and adjust level to 44 V.U.
program level at 1 Kc. On machines with a Meter Control Panel, the input of the machine is at the
Line In terminals on the Meter Control Panel terminal strip.

A. Units without Meter Control Panel:

With machine running at 15 inch speed in Record, set Record Level control (R101) so that
correct operating level is read on playback.

B. Units with matching Meter Control Panel:
Same as A. with Record Level step control wide open.

C. Units with bridging Meter Control Panel:

Same as A. with Record Level step control set at 14. When adjusted in this manner,
proper record level can be obtained from a —10 V.U. line by turning the Record Level step control on
the Meter Control Panel wide open.
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ELECTRONICS SPECIAL CONSIDERATIONS

L. Do not remove any tube from the Record Amplifier while the machine is recording, as the record
head may become magnetized. Should this occur it will be necessary to demagnetize same.

II. Warning! The input tube in the playback amplifier is D.C. heated by returning the B supply
through its heater. F101 (fuse) is selected to protect the input tube against abnormal heater surges.
A101 (Neon indicator) will light in the event of failure of the playback input tube heater or the 1/
ampere protective fuse F101. SHOULD THIS HAPPEN, THE CAN OF THE INPUT CONDEN-
SER C113 WILL BE AT A HIGH POTENTIAL WITH RESPECT TO GROUND AND FOR THIS
REASON IS PAPER COVERED. Ci113 SHOULD THEREFORE BE REPLACED ONLY WITH
CONDENSERS HAVING INSULATED COVER. F101 and A101 are located on top of Record Am-
plifier and Power Supply Chassis. DO NOT REMOVE INPUT TUBE WITH POWER ON, as
damage to C114 may result. DO NOT REPLACE F101 WHILE NEON BULB IS LIGHTED, or

fuse will blow.

II. Setting of Bleeder Resistor R120:
The current through the high voltage supply is 145 Ma.

During Playback, pole 3 of Record relay K101 transfers the B supply from the Erase oscillator cir-
cuit to bleeder resistor R120 (located on underside of Record Amplifier and Power Supply Chas-
sis), which should be adjusted to maintain the same current in playback as when recording.

IV. Dummy Plugs:

There are two plugs type A567 which have pins 1 and 2 jumpered and also pins 7 and 8 jump-
ered. These plugs must be used in order for the machine to operate properly. The first must be plugged
in the Remote Control Socket located on the Power Outlet Panel underneath the top plate (Fig. 1).
The second plugs in socket J105S located on the top rear of the Record and Power Supply Chassis,
which is clearly marked in Fig. 9. The latter of these plugs is to be removed only in the event of con-
nection to this power supply of the AMPEX mixer pre-amplifier used on the portable model. The
former is to be removed only in the event that a remote control cable is used, and then this in turn
must be left in the socket.

V. Playback Cable:

Do not attempt to lengthen or change playback cable for any reason because cable capacity is used
to resonate the playback head. Serious frequency discrimination will occur if this is disregarded.

V1. When disconnecting any solenoid or motor, observe polarity of the leads, as all leads have been
arranged so as to produce the minimum hum fields.
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HEAD HOUSING

The head housing, see Fig. 5, is a die cast assembly which contains the three heads used in the
recording process. The heads are respectively erase, record and playback as viewed from left to right
when facing the machine. The gate on the housing holds the playback and record shield covers and
the tape-lifting fingers. The function of the tape-lifting fingers is to remove the tape from the
heads when the gate is open during Rewind or Fast Forward operation. This reduces head wear con-
siderably. The tape may leave a deposit on the heads if allowed to contact them at high speeds. Such
a deposit will seriously impair the performance of the machine and should be guarded against by al-
ways opening the gate on Fast Forward and Rewind. If a deposit is left, it may be easily removed with
carbon tetrachloride on a soft rag. Never use metal of any kind to touch the head surfaces.
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HEAD ALIGNMENT

Remove the top cover from the head housing by removing the two screws from the top of same,
and pulling cover gently back and up.

Looking at the head housing from the front, the three heads from left to right are: erase, record
and playback.

The azimuth angle of the erase head requires no adjustment, and should not be touched.

The record and playback heads should be aligned only after reading and fully understanding the
procedure under ELECTRONICS ALIGNMENT.

The actual physical alignment of the record and playback heads consists of placing a 1/,” spintite
socket wrench on the left hand elastic stop nut in each head and adjusting back and forth until the
proper azimuth angle is arrived at. This is accomplished by first playing the standard tape and adjust-
ing the playback head until maximum response is obtained on the 15,000 cycle tone. The record head
is then aligned with the playback head by recording 15,000 cycles on a blank tape, and adjusting the
record head for maximum playback output.
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HEAD DEMAGNETIZATION

Occasionally the heads become magnetized through some electrical fault which may occur in the
amplifiers or by coming into physical contact with a magnetized object. In order to demagnetize these
heads completely in such events, a demagnetizer should be used. A demagnetizer suitable for this
purpose is manufactured by AMPEX as an accessory item. In the event, however, that time does not
permit the owner of the machine to wait for delivery of a demagnetizer, he may make one as follows:
Cut a piece of transformer lamination to a 14" x 2” size. Wrap the strip of metal with suitable insulat-
ing material and wind approximately 400 turns of No. 36 wire and attach a 4’ length of 2 connector
cord. Bend the iron strip into 2 “U” shape and bring the ends of the "U" to a spacing of 1/4"”. Connect
to a 6 volt source of A.C., open the gate on the head housing and bring the ends of the “U” in contact
with the 2 poles on the magnetized head. Remove the demagnetizer very slowly, allowing the A.C. field
to die off gradually. Repeat this operation on record and playback heads only, as the erase head will de-
magnetize itself. In the event demagnetization is not effected, repeat the process more carefully.

The capstan may become magnetized by contact with a magnetized tool. Should this occur it may
be demagnetized with an A.C. solenoid placed over the shafc and slowly pulled away.

SECTION IV PAGE 3 6-15-49



DRIVE SYSTEM

The drive system employs three motors. Two induction motors with solenoid operated brakes are
used for take-up and rewind. These motors are shown in Fig. 7 and require no service attention! The
torque of these two motors is adjusted at the factory by means of resistors R401, R402 and R403 and
should be left alone unless shipping damage to the resistors has occurred. Both motors are adjusted
for a tension of 5 to 6 ounces pull on the reel hub in Play. R402 is adjusted for the maximum hold-
back tension during Fast Forward and Rewind which will still allow the tape to accelerate when start-
ing with a full reel.

The third motor is the synchronous motor used for capstan drive. If this motor has oil cups it is a
sleeve bearing type and requires S.A.E. 30 oil at three month intervals. If motor is a sealed ball
bearing motor, no service is required. This motor is mounted on a ball bearing hinge which is
moved by a solenoid to engage the motor and the capstan flywheel. The motor is pulled away from the
flywheel by spring "A” in Fig. 1. In the rack mounted position the additional spring “B” must be at-
tached.

When the machine is turned on and the tape threaded into position, the solenoid “C” pulls the
motor into engagement with the capstan flywheel tire and drives it. ‘The pressure between the motor
and flywheel is adjustable at spring “D” and is adjusted to give synchronous speed as described in IN-
STALLATION.

The capstan shaft has a permanently lubricated ball bearing at the bottom end to take the flywheel
load and to maintain a minimum of friction, see Fig. 2. The upper bearing on the shaft is a precision
bronze sleeve bearing which permits absolutely true running of the capstan. This bearing must be
oiled with S.A.E. 30 motor oil. This should be done every six months, more frequently if desired. To
oil: Loosen set screw in dust cap surrounding the capstan shaft just below the tape contact point. Push
the rubber idler wheel away from the shaft just enough to allow the cap to be removed. This exposes
a felt and neoprene washer which cover the oil hole. Remove these washers and oil through the larger
of the two holes exposed. Fill until no more oil will enter! Replace as disassembled.

The mechanism of the capstan idler is operated by solenoid “E” in Fig. 1. Capstan idler pressure is
set so that it will just deform the tape if the tape is stopped with the hand while the machine is run-
ning. This pressure is adjusted at point “F” in Fig. 1. A drop of oil on all bearing surfaces of this mech-
anism at six month intervals is recommended, but not essential. WARNING! Under no conditions
should any oil be allowed to come in contact with the rubber surfaces of the capstan idler and flywheel.

The reel idler is shown in Fig. 1 at “G”. This shaft has two single shielded ball bearings which are
lubricared at the factory, and should not need oil more frequently than twice a year. If more frequent
oiling seems advisable they may be oiled as follows: Remove fan and flywheel by loosening set screws
in each respectively. Remove spanner nut holding bearing housing in top plate and remove housing.
The shaft may now be pulled out of the housing allowing oil to be applied to the bearings. Apply one
drop of Lubriplate No. 4 to each bearing. The top bearing is oiled by dropping the oil through the
hole in the lower bearing while holding the housing upside down. The lower bearing may be oiled in
a reverse manner. Reassemble, being sure to leave very slight freedom between lower bearing and
flywheel so the bearings do not bind. For positioning, see Fig. 3.

The mechanical brakes on the rewind and takeup motors ordinarily require 7o adjustments. Should
trouble occur which appears to be due to faulty braking, the tension may be adjusted. The only adjust-
ment on the brakes is performed by adjusting tension at "H” in Fig. 1. If machine throws a loop of
tape on stopping, the trailing reel brake tension is too low, or if it breaks the tape the tension is too
high. However, unless tampered with, the adjustment should be permanent until such time as the
brake bands wear out.

Daily attention should be given to cleaning of the following:

1. Capstan shaft
2. Head faces
3. Tape guides

Clean all surfaces of the above with carbon tetrachloride applied with a soft cloth.
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TENSION ADJUSTMENT
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(c)

» EXTERNAL MONITOR

LAYOUT OF ELECTRONICS WITHOUT METER CONTROL PANEL

AMPLIFIER
©
MONITOR
' LINE  LINE ouT
600 O +4VU
RECORD
KINE; ¥ LEVEL RECORD PLAYBACK o
-10 VU OR CONTROL AMPLIFIER AMPLIFIER
GREATER CUE
I0K BRIDGING I
RECORD PLAY-
HEAD  BACK P'fgfgf"
HEAD
CONTROL
(A) LAYOUT FOR BRIDGING METER CONTROL PANEL
» EXTERNAL MONITOR AMPLIFIER
o0UT
MONITOR LiNE
s00a e
LINE-IN RECORD RECORD PLAYBACK 8
+4 VU OR LEVEL AMPLIFIER AMPLIFIER
GREATER CONTROL
CUE
RECORD PLAY- PLLAE‘:’vBéhl_CK
HEAD  BACK
CONTROL DUMMY
. HEAD pried
(B) LAYOUT FOR MATCHING METER CONTROL PANEL
6000
LINE IN o RECORD PLAYBACK +4 VU LINE
+4 VU OR o AMPLIFIER AMPLIFIER ” ouT
GREATER
10 K BRIDGING
RECORD PLAY-
HEAD  BACK

HEAD

NOTE: |. SCREW DRIVER GAIN SETS ON RECORD & PLAYBACK AMPLIFIER CHASSIS WILL ADJUST FOR INPUT
LEVELS OF —20 VU TO + 8VU & OUTPUT LEVELS FROM 0 TO + 8VU.
2.ALL ABOVE UNITS MOUNTED ON METER CONTROL PANEL ARE ENCLOSED IN CIRCLE.

RECOMMENDED LAYOUTS

MODEL 300

AMPEX ELECTRIC CORPORATION
SAN CARLOS , CALIFORNIA

FIG. 10




A.C
POWER
IN

e

MP-515

METER
PANEL

MP-475
HEAD

HOUSING

ELECTRONICS IN—/P»

ELECTRONICS OUT—P»
PLAYBACK LEVEL CONTROL EXTENSION —P»

PLAY BACK —»
RECORD ——P»
ERASE——p»

MP-5II
TOP PLATE

4%ER—CHASS|S POWER

REMOTE CONTROL CABLE
OR (DUMMY PLUG A-567)

MP-559
ELECTRONICS

INTER UNIT CONNECTION DIAGRAM

MODEL 300

AMPEX ELECTRIC CORPORATION
SAN CARLOS, CALIFORNIA

AMPEX REMOTE MIXER PRE-AMP
QR ( DUMMY PLUG A-56T7)
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22 August 19L9

Gentlemen:

Enclosed is SERVICE BULLETIN No, 1
for the AMPEX Model 300 Magnetic Tape Recorder,
This is the first in a series of bulletins which
we will publish to keep you informed of the lat~-
est advances in the art of magnetic recording,
and to provide all information possible to keep
your Model 300 operating in first class condition,

These will not alonc give detailed infor-
mation of any mechanical or electronic modifica-
tions which we havc found advisable in models
already relcased,but will also, in so far as
possible, review uses and applications for the
equipment which arc outside of its normal cmploy-
ment

If at any time you should cncounter
any operating problems or difficulties with your
AMPEX cquipmont, we would greatly appreciate your
calling it to our attention, If the problem is of
such a naturc as to be of genoral intcrest to other
Model 300 uscrs, it will be discussed in future
scrvice bullotins,.

Sincercly yours

AMPEX ELECTRIC CORPORATION

President

AMPoniatoffsf



SERVICE BULLETIN, NO. 1, MODEL 300

1. Head Magnetization. In order to realize the full dynamic range
of type i1l tapc, it is cxtremely important that the heads be froe of
magnetization, 111 tape is very scnsitive to the slightest amount of
magnetization on the record head, so that unless care is exercised it
is very casy to raisc the noise lewel 5 to 10 dbs The Model 300 has
been designed so that with normal and propor usage; tho heads will not
become magnetized, However, it must be remembered that any phenomena
which tends to put an unbalanced pulse through the record head will
magnetize it, Such pulses can be caused by appearing in the form of
signal or by causing a pulsec in the power supply voltage., If the fol-
lowing precautions arc taken, no difficulty should be experienced with
record head magnetization,

a, DO NOT DEPRESS THE RECORD BUTTON UNTIL AFT:ER DEPRESSING THE
START BUTTON.,  In o.her words, allow the transicnt caused Dy switch—
ing the motors and scicnoids to die out before the record head is con-
nected. A one-half second pause is sufficient.

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

e¢. Do not switch speeds while recording. (No harm is done by
changing speeds while playing back.)

In the event that the head doas become magnetized, follow the
procedure outlined in bthc Instruction Book under HEAD DFMAGNETIZATION,
If a head is poweriully magnetized, as when tested with an ohmmeter,
the demagnetizing process may have to be repeated several times,
AMPEX will soon have available a simple demegnetizer that connects
to any 115 v, A.C. line,

2. Erase, In all production machines, Cl19 has been changed to
.003 md, for proper erase current, The erase current is adjusted to
200 to 270 m.a, instead of the 250 m,a. originally stated in the
Instmiction Book, Actually, 180 m.a., will erase peak recording level
within sopecifications. In checking erase, always check with both
recerd and erase heads connected, as the bias on the record head pro-
vides part of the erase,

3+ Recls, It has been found in some isolated cases that when the
tape is allowed to rum all the way out at the end of a fast wind, a
scction over a foot long will be broken off the end., Upon investiga-
tion, this was found to be due to the sharp edges on the slot opening
of the reel hub through which the tape is threaded., The sharp edges
zppavently provided high friction and did not allow the end of the
tape to run out freely. When these sharp edges were filed off, the
breakage no longer occurreds This information is being forwarded

to the N A B Sub-Committee for the standardization of reelsy



Difficulty has also beun experiencec with the reels not
being preperly centered., '.nen inserting che hold-down knob,
the knob should be pushed aown with ome hand, and the reel held
with the other hand: As the hold-down comes into contdet with
the roel; agitate the reel slightly witii the other hand to make
sure that the hold-down moves into the exact center of the open-
ing, then push the knob down firmly, The hold-down knob is
being re-designed so as to prevent the possibility of locking
the reel off-center.

e Thr Threading, In threading the tape, be sure to remove any ad-=
hesive ohat may have beon used to seal the end; If this adhesive

is not removed, the first layer may stick and cause the end to
break off at t.ha end of Rewind,

AMPEX SLECTRIC CORPORATION

HIS:f)j



1l September 19,9

Fentlemen:
Enclosed is AMPEX Service Bulletin No. 1A,

It will be our policy to send out Service
Bulletins covering any information concerned with the
performance or maintenance of the Model 300 recorder.
A1l bulletins which will be of interest to all machine
ovners will have consecutive numbers, Those bulletins
which are of interest only to service personncl and
distributors will have a letter following the number,
as the one enclosed. Thus if the next bulletin were
for service personnel only, it would be numbercd 1B,
If it were for general distribution, it would become
number 2,

Sincerely yours
AMPEX ELECTRIC CORPORATION

President

AMPoniatoff:fj



SERVICE BULLETIN NO. 1A, MODEL 300

1. Solenoids. Some difficulty has been experienced with the hum-
ming or buzzing of the 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 solenaid will be greatly increased and therefore 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 mut (D) on the end., When the solenoid is operated, the
rod pulls the rubber washer against the arm to operate it. TWhen the
solenoid is seated, the angle E between the rod and the arm should be
less than 90°, 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° when the solencid is seated, the contact point of
the washer on the arm is on the ingide, effectively reducing- the mo-
ment arm by a considerable amount, and therefore requiring much great-
ur force to be exerted by the solenoid,

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

followss

Tt will be noted that the capstan idler arm shaft F is connected
to the operating 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 dir-
cction (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 foreing off the spring-lock washers which position the
lower arm (I and J) and which atbach the return spring at the top (K).
The proper value for the angle I is approximately 859, or when the
arm B is perpendicular to the planc 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 setting is to place a piece
of material 1/8 inch thick between the solencid armature and body and
clamp the armaturc down on ite Then tighten the nut D until the cap-
stan idler just touches the capstan,

It may also be nccessary to reset the capstan idler solenoid



Stop L., This stop should be set so that at no time during fast wind-
ing does the tape touch the capstan idler,

2. Playback Amplifier. It has been found that some of the carly
machines were shipped with ground wires connected to pin number 1 of
the input stage and the following stage that were of insufficient
strength and length to allow the tube socket to flex without breaking,
Unfortunatcly, several of these wires have opened up in the field.

The result is an excessive amount of hum pickup in the first stage of

the amplifier,

To rcplace this broken connection, unscrew the Playback Amplifier
from the chassis frame, When the Playback Amplifier is lifted up, the
ground connections are readily accessible.

3, Brakes, The brakes have been adjusted to work properly with the
standard NAB double flanged reel, If small RMA reels or hubs only are
used, the brakes will not necessarily stop without slack forming whan
fast winding onto the small reel or hub, This is because with normal
brake settings, the inertia of the reel that is taking up the tape serves
to tension the tape, and if the brakes are set tight enough to stop a
small reel without slack, the tension on the tape will be excessive when
using the regular reel,

hf Cabinet, The four feet of the console cabinet are adjustable, so
that The cabinet may be leveled on any floor by merely screwing the feet
to the proper position,

AMPEX ELECTRIC CORPORATION

MJStolaroff:fj
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SPECIFICATIONS FOR MODEL 300

All performance characteristics of the Model 300 Magnetic Tape Recorder equal or exceed the
standards recommended by the NAB Subcommirtee on Magneric Recording.

Tape Speed: 15 inches per second and 7.5 inches per second, with speed change effected by a
single control. The same control also provides the necessary equalization change to compensate for
the change in speed.

Frequency Response: At 15 inches, + 2 db. 50 — 15,000 cycles.
At 7.5 inches, + 2 db. 50 — 7,500 cycles.

Signal-to-Noise Ratio: Over 60 db., as defined by the proposed NAB standards. By definition,
the signal-to-noise ratio is the ratio of peak recording level to the rotal unweighted playback noise when
erasing a signal of peak recording level and in the absence of a new signal. Thus bias and erase noise
are included, as well as playback amplifier noise. All frequencies berween 50 and 15,000 cycles are mea-
sured. The peak recording level is defined as that level at which the overall (input to outpur) toral
r.m.s. harmonic distortion does not exceed 39, when measured on a 400 cycle tone.

Starting Time: Instantaneous. (When starting in the Normal Play mode of operation, the tape is
up to full speed in less than 1/10 second.)

Stopping Time: When playing at 15 inches per second, tape moves less than 2 inches after de-
pressing Stop butcon,

Flutter and Wow: Ar 15 inches per second, well under 0.1% r.m.s., measuring all flurter com-
ponents from 0 to 300 cycles, using a tone of 3,000 cycles. At 7.5 inches, under 0.2%.

Separate record and playback heads and amplifiers for simultaneous monitoring of the rape.
Playback Timing Accuracy: 0.2%.

Playing Time: 33 minutes at 15 inch speed on proposed standard NAB reel, 66 minutes at 7.5
inch speed. The Maodel 300 will also accommodate the standard BMA reel in various thicknesses.

Rewind Time: One minute for the full NAB reel.

Controls: Start, Stop and Record are push-button, relay operated and may be remote controlled.
Normal Play, Fast Forward, and Rewind on a selector switch, with rapid shutting back and forth made
possible by instantly changing from one mode of operation to the other without stopping in between.

Complete Plug-in Head Housing: Double mumetal shield cans on playback head, equivalent
shielding on record head, matching self-aligned covers on hinged gate. Drop-in threading,

Record Amplifier: Bridging input, normally ser up for 4 4 V.U. in.

Playback Amplifier: Normally 4 4 V.U. outpur. Will deliver 20 d.b.m. without exceeding 1%
total harmonic distortion at any frequency from 30-15,000 cycles.

Dimensions: Mechanical unit on 2414" panel for standard rack mounting. Electronic unit on
121" panel for standard rack mounting.

Mounting: Rack, Console, or Portable Cases.

Meter Control Panel available at extra cost with features outlined below:

Bridge Input step control will adjust record level for any input greater than —20 V.U., 10,000 ohm
bridging, any balanced or unbalanced line.

Output step control will adjust level up to -8 V.U. regardless of tape level — 600 ohm or 150
ohm balanced or unbalanced line.

V.U. meter will meter playback output while recording or playing back.
Output key (line or cue).
Phone Jack with input-output key (A-B Key).
SECTION I PAGE 1 6-15-49



UNPACKING AND INSTALLING

1. Open packing case carefully and save it. In the event of possible shipping damage the case may
be needed for return shipment.

2. Examine electronics chassis and see that the rubber mountings have not been damaged. A prop-
erly mounted chassis floats freely on the rubber cushions.

3. Unpack the interconnecting cables and install. The rwelve conducror cable connects the mechani-
cal and electronic units. See Fig. 1 and Fig. 9 for location of plugs.

4. Unpack the tubes and install them in their respective sockets. WARNING! BE VERY CARE-
FUL WITH THE 1258]7 TUBE AS IT IS HAND SELECTED FOR LOW NOISE AND MAY BE
DAMAGED BY CARELESS HANDLING. See ELECTRONICS SPECIAL CONSIDERATIONS, II, -
before rumning on power.

5. Release capstan drive motor shipping binding. This is the wire which holds the motor away
from the rubber-tired flywheel. Do not make any adjusments on the drive system ar this rime. No ad-
justments need be made unless damage has occurred during shipping,

6. Connect input and output circuits to the machine. See ELECTRONICS OPERATION,

7. Connect power cord to 115 V., 60 cycles A.C. only.

8. The capstan speed should be checked with the stick-on stroboscope provided. Place stroboscope
on capstan shaft with sticky side down and view rotating shaft under 60 cycle light. If the speed is not
correct the spokes will appear to rotate. Slight speed changes can be realized by change in capstan drive
motor pressure. This adjustment is at spring D, Fig. 1 on the motor solenoid draw bar. Increasing
pressure will slow the capstan, decreasing pressure will speed the capstan. Adjust for no rotation

of the stroboscope spokes. :

9. Load the left hand reel holder with tape and thread as shown in Fig. 5. Be sure the tape used
has the oxide-coated side toward the rear of the machine; i.e., toward the head faces.

10. A reel hold-down or editing knob should be placed on each reel spindle and pushed down firmly.
To remove the hold-down, raise the tongue on the side of the knob with the finger and lift off. Do not

touch the tongue when placing the hold-down on.

The machine is now ready to operate.

SECTION 1 PAGE 2 61549



MECHANICAL OPERATION

When the machine is ready to operate, turn on the power switch, see Fig. 5. This turns on the
amplifiers and control circuits. The capstan drive will also start if the tape has been threaded, as the
takeup tension arm operates a switch which shuts the motors off when the tape runs out. Pushing the
Start button will now start the tape moving according to the mode selected on the Play, Rewind, Fast For-
ward control. In the Play position the tape will be reproduced at the outpur terminals. Pushing the Rec-
ord button will permirt an input to the machine to be recorded on the tape with almost simultaneous play-
back of the new program. Pushing the Stop button will stop the machine and turn off the recording
amplifier; therefore, one must always push the Start and Record buttons, in that order, to record. The
mode selector switch allows transfer from Play to Rewind or Fast Forward without pushing the Start but-
ton when switching. This helps greatly in editing and segueing. However, when going from Rewind to
Play, the machine shuts off and the Start button must be used to restart the tape motion.

If, when the tape is running in Play, it is desired to accelerate or slow the tape it may be done as
follows:

To Slow the Tape: Hold the Start button down and push the Stop button for the length of time
desired. Upon releasing the Stop burton the rape is again up ro speed.

To Accelerate the Tape: Move the selector to the Fast Forward position. Return to Play
when desired.

These two motions are useful when cueing, segueing or synchronizing programs. This can only be
accomplished by reason of the rapid starc feature incorporated in this machine.

SECTION Il PAGE 1 6-15-49



ELECTRONIC OPERATION

[WHEN SET UP AS IN ELECTRONIC ALIGNMENT )

I. Machine Without Meter Control Panel:
A. Feed machine with - 4 V.U., machine output -}- 4 V.U, see Fig. 10C,

II. Machine With Bridging Input Meter Control Panel:
A. See Fig. 10A.

B. Level is set by adjusting Playback Level step control to 14, and ad]usnng Record Level step
control until outpur level meter reads |- 4 V.U. operating level.
C. Input level must be greater than —10 V.U.

D. On Playback, any tape from any machine can be played back at - 4 V.U. by adjusting Play-
back step control.

Ol. Machine With Matching Inprut Meter Control Panel:
A. See Fig. 10B.
B. For inputs equal or greater than + 4 V.U.:

Adjust Record Level step control for program level on meter switched to inpur or for program
level on meter switched to outpur of playback with playback set as in II

C. For inputs less than - 4 V.U.:
Adjust R101 with Record step control wide open and meter on playback as in IL

SECTION II PAGE 2 61549



ELECTRONIC ALIGNMENT

The following alignment procedure has been executed at the factory prior to shipping. No further
adjustments should be necessary unless alterations occur in shipment or as required by routine main-
tenance.

A standard tape is available for alignment purposes and contains the following frequency run re-
corded at 15" per second:

1 Kc for level adjustment (recorded 10 db. below recommended operating point).

15 Kc 6400 cycles
14 * 3200 ¢
13 " 1600
1z " 800
B = 400
0" 200
L 100
8" 70
50

. (A) Alignment of Playback Circuits on Machines Without Meter Control Panel—
Must Be Performed in Order Indicated:* :

1. Thread standard tape on machine.
2. Connect 600 ohms termination on output with your program VI meter across termination.
3. Turn on A.C. power.
4. Set machine in PLAY position and 15 inch speed and push Start button.
5. Adjust output of 1 Kc. tone with Playback gain control R213 to read operating level on
your meter.
6. Align playback head (see HEAD ALIGNMENT) on 15 Kc. tone for maximum output.
7. Adjust Playback HF Equalizer C205 for flat overall response (== 2 db. 50 cycles to 15,000
cles).
¥ }3. Set playback level 10 db. lower because standard tape level is 10 db. below operating level.
(B) Playback Electronic Alignment With Bridging or Matching Meter Control Panel:
1. Thread standard tape on machine,
2. Turn on A.C. power.
5. Set Playback Level control to 4. (This allows you to make frequency runs at operating level
on meter instead of —10 d.b.)
Start rape.
Adjust R213 (now on panel) so panel VI reads 0 on 1 Kc. test tone.
Align playback head gap on 15 Kc. tone. (See HEAD ALIGNMENT.)
Adjust Playback Equalizer (C205) for flat response.
Set Playback. Level control ac 14. (This drops amplifier gain 10 db. for normal operation.)

II. Alignment of Record Circuits (After Playback Alignment) — With or Without Meter
Control Panel:

1. PRELIMINARY
A. Units without Meter Control Panel:
Connect monitor amplifier, 600 ohms termination, and meter on output of Playback.
B. Units with Meter Control Panel:
Connect monitor amplifier and termination to Meter Control Panel Line Out terminals, and
set Line Cue switch on line.
A. & B. Place blank reel of M.M.M. 111 tape on machine and set into operation on the 15 inch
per second Record position.

Lo

*MOTE: All step controls located on Meter Control Panel.
P contr SECTION Il PAGE I 615-49



2. NOISE TEST:

Detach record cable from Record Amplifier. Place a 1 microfarad condenser across 600 ohm
output termination on playback amplifier. This is to remove 70 Kc. components from noise measure-
ments. Noise should read 40 db. below standard tape level (50 db. below operating level). If noise
is too high and is crackling in nature, demagnetize heads — especially playback head (see HEAD DE-
MAGNETIZATION). Noise can be measured by using a Hewlett-Packard noise and distortion analyzer,
VTVM type 400 A, or any approved method. (If noise with machine standing is higher than above,
check input tube of Playback Amplifier.)

3. ERASE ADJUSTMENT:

It should not be necessary to make this adjustment excepr at rare intervals because of the
high degree of stability of the oscillator circuits. Do not make this adjustment unless erase head will
not erase previous program. Do not readjust erase to attempr to eliminate crackling tape noise, as the
erase current does not produce crackling even if out of adjustment. If adjustment is indicated, the fol-
lowing procedure must be taken:

A. Pull our Erase Cable from Record Chassis plug (J103P).

B. Make adapter plug by inserting 10 ohm resistor in series with ground side of erase cable.

C. Insert adapter in J103P, insert cable into adaprer.

D. Place VITVM such as Hewletr-Packard 400A across 10-ohm resistor. Ser on 3 volt scale. Full
scale will read 300 Ma. record current.

E. Loosen Erase Trimmer C120 for minimum capacity and slowly increase capacity until merer
indicates 200 Ma. erase current. The erase is now properly adjusted.

4. BIAS ADJUSTMENT:
A. Plug in record head.
B. Remove 1 microfarad condenser from outpuc.
C. Connect audio oscillator to input of machine. Turn oscillator on and set to 1 Kec.
D. Set record level so that it reads approximately standard tape level.

E. Turn Bias Control (R126) fully counter-clockwise. Then turn in a clockwise direction slow-
ly (increasing bias), until the 1 Kc. tone is recorded at its highest level. Increase further until 1 Ke.
drops 2 db. in level. This is the correct bias adjustment. -

5. RECORD NOISE ADJUSTMENT (D.C. BALANCE):
A. Replace 1 microfarad condenser across 600 ohm termination on playback output.
B. Remove audio oscillator from input and short record input terminals.
C. Adjust Noise Balance control (R117) until crackling disappears. If noise is not at least 40

db. below standard tape level (50 db. below operating level), demagnetize playback head and record
head.

6. RECORD EQUALIZER:

A. Remove 1 microfarad condenser from playback outpur.

B. Reconnect audio oscillator to inpur of Record Amplifier.

C. Adjust Record Level (R101) so that standard tape level is effected on output of playback
amplifier. This is the level ac which all frequency response measurements should be made in order
to prevent tape saturation.

D. Ser oscillator at 15 Kc. and align record head for maximum outpur. (See HEAD ALIGN-
MENT.)

E. In order that frequency runs not be made on the insensitive range of the VI meter, play-
back gain may be raised 10 db. and returned o normal after run as in I.

F. Sweep the oscillator across audio spectrum and adjust Record H.F. Equalizer C103 on Record
Chassis for flat response (== 2 db.,, 50 — 15,000 cycles) as read on playback output.

SECTION III PAGE 2 6-13-49



7. RECORD LEVEL ADJUSTMENT:

In all cases, connect audio oscillator to the input of the machine and adjust level to - 4 V.U
program level at 1 Kc. On machines with a Meter Control Panel, the input of the machine is at the
Line In terminals on the Meter Control Panel terminal strip.

A. Units without Meter Control Panel:

With machine running at 15 inch speed in Record, set Record Level control (R101) so that
correct operating level is read on playback.

B. Units with matching Meter Control Panel:
Same as A. with Record Level step control wide open.

C. Units with bridging Meter Control Panel:

Same as A. with Record Level step control set at 14. When adjusted in this manner,
proper record level can be obtained from a —10 V.U. line by turning the Record Level step control on
the Meter Control Panel wide open.
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ELECTRONICS SPECIAL CONSIDERATIONS

L Do not remove any tube from the Record Amplifier while the machine is recording, as the record
head may become magnetized. Should this occur it will be necessary to demagnetize same.

[I. Warning! The input tube in the playback amplifier is D.C. heated by returning the B supply
through irs heater. F101 (fuse) is selected to protect the input tube against abnormal heater surges.
A101 (Neon indicator) will light in the event of failure of the playback inputr tube heater or the 1/
ampere protective fuse F101. SHOULD THIS HAPPEN, THE CAN OF THE INPUT CONDEN-
SER C113 WILL BE AT A HIGH POTENTIAL WITH RESPECT TO GROUND AND FOR THIS
REASON IS PAPER COVERED. Ci13 SHOULD THEREFORE BE REPLACED ONLY WITH
CONDENSERS HAVING INSULATED COVER. F101 and A101 are located on top of Record Am-
plifier and Power Supply Chassis. DO NOT REMOVE INPUT TUBE WITH POWER ON, as
damage to C114 may result. DO NOT REPLACE F101 WHILE NEON BULB IS LIGHTED, or
fuse will blow.

IMIl. Setting of Bleeder Resistor R120:
The current through the high voltage supply is 145 Ma.

During Playback, pole 3 of Record relay K101 transfers the B supply from the Erase oscillator cir-
cuit to bleeder resistor R120 (located on underside of Record Amplifier and Power Supply Chas-
sis), which should be adjusted to maintain the same current in playback as when recording.

IV. Dummy Plugs:

There are two plugs type A567 which have pins 1 and 2 jumpered and also pins 7 and 8 jump-
ered. These plugs must be used in order for the machine to operate properly. The first must be plugged
in the Remote Control Socket located on the Power Outler Panel underneath the top plate (Fig. 1).
The second plugs in socket J1058 located on the top rear of the Record and Power Supply Chassis,
which is clearly marked in Fig. 9. The latter of these plugs is to be removed only in the event of con-
nection to this power supply of the AMPEX mixer pre-amplifier used on the portable model. The
former is to be removed only in the event that a remote control cable is used, and then this in turn
must be left in the socker.

V. Playback Cable:

Do not arcempt to lengthen or change playback cable for any reason because cable capacity is used
to resonate the playback head. Serious frequency discrimination will occur if this is disregarded.

VL When disconnecting any solenoid or motor, observe polarity of the leads, as all leads have been
arranged so as to produce the minimum hum fields.
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HEAD HOUSING

The head housing, see Fig. 5, is a die cast assembly which contains the three heads used in the
recording process. The heads are respectively erase, record and playback as viewed from left to right
when facing the machine. The gate on the housing holds the playback and record shield covers and
the tapelifting fingers. The function of the tape-lifting fingers is to remove the tape from the
heads when the gate is open during Rewind or Fast Forward operation. This reduces head wear con-
siderably. The tape may leave a deposit on the heads if allowed to contact them at high speeds. Such
a deposit will seriously impair the performance of the machine and should be guarded against by al-
ways opening the gate on Fast Forward and Rewind. If a deposit is left, it may be easily removed with
carbon tetrachloride on a soft rag. Never use metal of any kind to touch the head surfaces.
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HEAD ALIGNMENT

Remove the top cover from the head housing by removing the two screws from the top of same,
and pulling cover gently back and up.

Looking at the head housing from the front, the three heads from left to right are: erase, record
and playback.

The azimuth angle of the erase head requires no adjustment, and should not be touched.

The record and playback heads should be aligned only after reading and fully understanding the
procedure under ELECTRONICS ALIGNMENT.

The acrual physical alignment of the record and playback heads consists of placing a 1/4” spintite
socket wrench on the left hand elastic stop nut in each head and adjusting back and forth until the
proper azimuth angle is arrived at. ‘This is accomplished by first playing the standard tape and adjust-
ing the playback head until maximum response is obtained on the 15,000 cycle tone. The record head
is then aligned with the playback head by recording 15,000 cycles on a blank tape, and adjusting the
record head for maximum playback output.
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HEAD DEMAGNETIZATION

Occasionally the heads become magnetized through some electrical faule which may occur in the
amplifiers or by coming into physical contact with a magnetized object. In order to demagnetize these
heads completely in such events, a demagnetizer should be used. A demagnetizer suitable for this
purpose is manufactured by AMPEX as an accessory item. In the event, however, that time does not
permit the owner of the machine to wait for delivery of a demagnetizer, he may make one as follows:
Cut a piece of transformer lamination to a 14" x 2" size. Wrap the strip of metal with suitable insulat-
ing material and wind approximately 400 turns of No. 36 wire and attach a 4" length of 2 connector
cord. Bend the iron strip into a “U” shape and bring the ends of the "U" to a spacing of 14". Connect
to a 6 volt source of A.C., open the gate on the head housing and bring the ends of the "U” in contact
with the 2 poles on the magnetized head. Remove the demagnetizer very slowly, allowing the A.C. field
to die off gradually. Repeat this operation on record and playback heads only, as the erase head will de-
magnetize itself. In the event demagnerization is not effected, repeat the process more carefully.

The capstan may become magnetized by contact with a magnetized tool. Should this occur it may
be demagnetized with an A.C. solenoid placed over the shaft and slowly pulled away.
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DRIVE SYSTEM

The drive system employs three motors. Two induction motors with solenoid operated brakes are
used for take-up and rewind. These motors are shown in Fig. 7 and require no service attention! The
torque of these two motors is adjusted ac the factory by means of resistors R401, R402 and R403 and
should be left alone unless shipping damage to the resistors has occurred. Both motors are adjusted
for a tension of 5 to 6 ounces pull on the reel hub in Play. R402 is adjusted for the maximum hold-
back rension during Fast Forward and Rewind which will still allow the tape to accelerate when start-
ing with a full reel.

The third motor is the synchronous motor used for capstan drive. If this motor has oil cups it is a
sleeve bearing type and requires S.AE. 30 oil at three month intervals. If motor is a sealed ball
bearing motor, no service is required. This motor is mounted on a ball bearing hinge which is
moved by a solenoid to engage the motor and the capstan flywheel. The motor is pulled away from the
flywheel by spring “A” in Fig. 1. In the rack mounted position the additional spring "B” must be ar-
tached.

When the machine is turned on and the tape threaded into position, the solenoid “"C" pulls the
motor into engagement with the capstan flywheel tire and drives it. The pressure between the motor
and flywheel is adjustable at spring “D" and is adjusted to give synchronous speed as described in IN-
STALLATION.

The capstan shaft has a permanently lubricated ball bearing ac the bottom end to take the flywheel
load and to maintain a minimum of friction, see Fig. 2. The upper bearing on the shaft is a precision
bronze sleeve bearing which permits absolutely true running of the capstan. This bearing must be
oiled with S.A.E. 30 motor oil. This should be done every six months, more frequently if desired. To
oil: Loosen set screw in dust cap surrounding the capstan shaft just below the tape contace point. Push
the rubber idler wheel away from the shaft just enough to allow the cap ro be removed. This exposes
a felt and neoprene washer which cover the oil hole. Remove these washers and oil through the larger
of the two holes exposed. Fill until no more oil will enter! Replace as disassembled.

The mechanism of the capstan idler is operated by solenoid “E” in Fig. 1. Capstan idler pressure is
set 5o that it will just deform the tape if the tape is stopped with the hand while the machine is run-
ning. This pressure is adjusted at point "F" in Fig. 1. A drop of oil on all bearing surfaces of this mech-
anism at six month intervals is recommended, but nor essenrial. WARNING! Under no conditions
should any oil be allowed to come in contact with the rubber surfaces of the capstan idler and flywheel.

The reel idler is shown in Fig. 1 at "G". This shaft has two single shielded ball bearings which are
lubricated at the factory and should not need oil more frequently than twice a year. If more frequent
oiling seems advisable they may be oiled as follows: Remove fan and flywheel by loosening set screws
in each respectively. Remove spanner nut holding bearing housing in top plate and remove housing.
The shaft may now be pulled out of the housing allowing oil to be applied to the bearings. Apply one
drop of Lubriplate No. 4 to each bearing. The top bearing is oiled by dropping the oil through the
hole in the lower bearing while holding the housing upside down. The lower bearing may be oiled in
a reverse manner. Reassemble, being sure to leave very slight freedom between lower bearing and
flywheel so the bearings do not bind. For positioning, see Fig. 3.

The mechanical brakes on the rewind and takeup motors ordinarily require no adjustments. Should
trouble occur which appears to be due to faulty braking, the tension may be adjusted. The only adjust-
ment on the brakes is performed by adjusting tension at "H" in Fig. 1. If machine throws a loop of
tape on stopping, the trailing reel brake rension is too low, or if it breaks the tape the tension is two
high. However, unless tampered with, the adjustment should be permanent until such time as the
brake bands wear out.

Daily attention should be given to cleaning of the following:

1. Capstan shaft
2. Head faces
3. Tape guides

Clean all surfaces of the above with carbon tetrachloride applied with a soft cloth.
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OIL SAE 30
(EVERY 6 MONTHS)

OIL VENT HOLE

FELT & NEOPRENE WASHERS
CAPSTAN

DUST CAP (REMOVE TO OIL )
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TOP PLATE

TRU=-ARC RETAINER

LT L —

\\\\\\\\\\u\\\\\\\ﬂ!ﬂm Y

DRIVE FRAME PLATE BALL BEARING

(NO LUBRICATION REQ.)

\2 RUBBER TIRE
T i RN

CAPSTAN FLY -WHEEL—/’

PIN ( REMOVE TO REMOVE FLYWHEEL
FROM SHAFT)

C-366
CAPSTAN ASSEMBLY

MODEL 300
AMPEX ELECTRIC CORPORATION
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TENSION ADJUSTMENT

A-426 ARM

A-25T7 TAPE GUIDE

38-55-3
SEM| SHIELDED BALL BEARING
LUBRICATE EVERY & MONTHS

SPANNER NUT (LUBRIPLATE NO.4 ONE DROP)

REEL IDLER FLY-WHEEL

REEL IDLER FAN

REEL KNOB

FULL REEL

POSITION OF |
GUIDE SHOULD BE -
TO LEFT OF TAPE LA
FROM FULL REEL

HEAD HOUSING

L
WHEN ARM 1S IN
MAXIUM COUNTER- o ¥ E\'IL
CLOCKWISE POSITION.
T0 REPOSITION LOOSEN = N
SPANNER NUT & ROTATE
HOUSING.
MP-354
REEL IDLER ASSEMBLY
MODEL 300

AMPEX ELECTRIC CORPORATION
SAN CARLDS , CALIFORNIA

FIG. 3




B-257 TAPE GUIDE

A-406 SLEEVE

A-355 TAPE GUIDE
HOOK

TO REMOVE ASSEMBLY FROM TOP PLATE REMOVE
SCREW A, DISCB & SCREWS CaD. LIFT OUT.

DO NOT OIL ASSEMBLY

MP-425

TAKE-UP TENSION ARM ASSEMBLY

MODEL 300

AMPEX ELECTRIC CORPORATION
SAN CARLOS, CALIFORNIA FIG. 4
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MODEL 300

AMPEX ELECTRIC CORPORATION
SAN CARLOS , CALIFORNIA FIG. 10
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l. Head Magnetizetion., In order to realize the full dynamic range of type 111
tape, it is extrumaiy important that the heads be free of magnetization. 111 tepe
1s very sensitive to the slipghteast smpunt of magnetization on the record hesd, so
that unless 2are 13 exarcissd it is very easy to ralse the nolse level 5 to 10 4b.
The Model 300 hasz heen desipnsd &0 that with normml and proper usage, the heads
will not become magnstized. However, it must be remembered that any phenomsna
which tends to put an unbalanced pulss through the record head will magnetize it.
Such pulses nen be sauasd by appearing in the form of signal or by causing & pulse
in the powar supply voltages. If the following precautions ars taken, ne diffioul-

ty should be expsrienced with reoccrd hesd mapnetizmtion.

a. DO NOT DEPRESS THE RECORD RUTTON UNTTL AFTER DEPRESSING THE START
BUTTON . In other words, allow the transisnt caused by switehing Lhe motors and
golenoids to die out befores the record head is connected. A one~half second pause
is sufficient.

bs De not pull any tubss in the record amplifier, or comnect head lesads or
input leada, while the machine is in the Reaord pesition, In some cases it has
been found wise not to etart or stop recording while there is n satureting sipnal
fed into the rsccrd amplifier.

¢a Do not switoh spseds while rescording. (No harm is done by changing
speseds while playing baock.)

In the event that the head does bescoms magnetized, follow the procedure out-
1lined in the Tnstruotion Book under HEAD MAGWETIZATION. If u head is powerfully
magnetized, a8 when testad with an ochrmeter, the demaprnetizing process may have
to be repested several times. AMPEX has available s zimple demagnetizer that
comnecte to any 1158 V. A.C. line. Order by AMPEX Cat. #704.

The magnetization of the record head whiah ocours when the Speed Change
Switch iz cperated while recording cen be eliminated by placing a 100,000 ohm
resistor across terminals 9 and 10 on the back of connector JI04P in the Record
amplifier. BSee fig. & of the Instruotion Book,

Magnetization of the record head can aliso occeur when a sufficiently high
signal is present to saturate the record amplifier, Magnetization is even worse
if the recorder is started or stopped under this condition. Such e signal is
10 db gresmter ithan that necessary to maturate the tape, end 30 db above tha normal
cperating point. Care should be taken to mvoid suoh intense signals, Note that
this applies only for levels thet are far in excess of the normal operating levels.
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1l, Erase A%n&ﬁmnt& For proper srase current the srase trimmer is adjusted
to provide o m, a, instead of the 250 m, a, originally stated in the
Instruction Book, Actually, 180 m, a, will erase peak recording level within
specifications, In checldng erase, always check with boeth record and erase
heads connected, as the bias on the record head provides part of the srase,
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1. Reels, It has been found in scme 1solated cages that when the tape is
#1lowed to run all ths way out at the end of a fast wind, & sestion over a foot
long will bs broken off the snd, Upon investigation, this was found to be due
to the aharp edges on the slot opening of the reel hub through which the taps
13 threadead. The sharp edgea apparently provided high friotion and did not
allow the end of the taps to run out freely. When these sharp edzers wars filed
off, the breakage no longer cccurred., This information is being forwarded to
the NARTE Sub-Committes for the standardization of reels,

Difficulty has alac besn sxperisnced with the reels not being properly cen-
tered. When inserting the held=down kmob, the knob should be pushed down with
one hand, and the reel held with the othesr hands As the hold-down comes into
contaot with the resl, agitate the reel slightly with the other hand to make sure
that the hold-duwn movea into the exast canter of the opening, then push the kmob

dom firmly. For use of the new Cat . #534=D and #4402 Hold Down Knobe, see Gen,
Service Bulletin #2,

In order for ths brakes to work propearly, the same size reel must alwayz be
placed on both turmtables, In uaing the smal) R¥A 7 inch reels, abnormal hold-
bask tensions will ocour at the end of the reel due to the zmall hub diameter,

Thizs may oauss trouble due to slippage at the capetan idler (sse item No, 8 below).
If' the zmall type reels are toc be used sxclusively, resistors R401 apd R4CZ, in
series with the Rewind mnd Takeup motors respectively, should bs inoreased to the
maximum setting, See Service Bullstin #20 to add switsh for both 7" and 10-1/2%
reelu, It is recsommended that the smelier 5" resls not be used for resording or
rFlayback. (To play the 5% resls, external reszistors would have %o be added to

R40l and R403 for proper tensions.)

2 Thraadinﬁf In threading the tapes, be sure to remevs any adhmsive thet may have
been uzed to aeal ths end, If this adhesive 1z not removed, the first layar may
stiek and cause the end to breal off at the end of Rewind.
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off, the breakage no longer cccurred., This information is being forwarded to
the NARTE Sub-Committes for the standardization of reels,

Difficulty has alac besn sxperisnced with the reels not being properly cen-
tered. When inserting the held=down kmob, the knob should be pushed down with
one hand, and the reel held with the othesr hands As the hold-down comes into
contaot with the resl, agitate the reel slightly with the other hand to make sure
that the hold-duwn movea into the exast canter of the opening, then push the kmob

dom firmly. For use of the new Cat . #534=D and #4402 Hold Down Knobe, see Gen,
Service Bulletin #2,

In order for ths brakes to work propearly, the same size reel must alwayz be
placed on both turmtables, In uaing the smal) R¥A 7 inch reels, abnormal hold-
bask tensions will ocour at the end of the reel due to the zmall hub diameter,
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stiek and cause the end to breal off at the end of Rewind.
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Boms d1ffinulty has besn sxperienced with the oming or bureing of thw
#clenoid which cperates the capstan 1dler, X801, Toveatigation of the wause of
this nolss has diwolosed that 1f the linkage haw not besan ndfuated properly, the
foros required of the wulenold will be greatly inerwased and therefors nanse it
o hum,

Looking wt the drive asssmbly From the bebbom, the lizkage of the oaputan
idlar solwmoid san be gesn. The 1izk rod 4 passes through & hole iz the ave B
thet it aparmtes, and there 12 n rubber washer () and sdfusting mrt {D) om tha
snd, When tha solennid i oparwted, the rod pulle the rudbsr wasber aptinst the
AT t0 operyte 4. Whan the sclencld is seated, the angle E batwesn the rod and
the ari thowld be lesr than 0%, If this ia e, the sffestive gombtant point aof
the wmshsr 1a on the outeids. If the angle betwesn the tvd and the arm Le rreat-
oY than B0° when the Tolessid is ssated, the ocomtast polwt of the wether on
Ars iv on the ineide, sffectively reducing tha mement arm by o ssntdesable amcurt ,
sod theryfores Teq waeh grreatar fores to e axerted by the solsmcid,

The lmportancs of maintaining ths above angle X below 907 was ooly teoently
dissovered, wnd it ig podriltls that pome mmohines Bave Been shdpped in whinh thim
aigle might be 4ae greak. While no machires have besn shipped with nolay molenoids,
1t 1w podsible 4hat 1P the sbers adjustmect 1 a0 proper the sclencids MY beooms
aciny in wee, Should ¥hiz be tha onre, the adjuntwexh sun te scrrwsbed as follows)

It will e noted Shat ®he sapatun {dler avm shatt ¥ Sq oemseated % the DRer-
wbing shafd 0 belew dhrough & U-shaped Sorque link K. I the bokhom (or shorber)
wrm of Yhis link ¥ Lo bt In » oloskwion divsoticon [when losking st the link from
the Sotbem ey thork nrm and}, this w1l effestively Teduse bhe niglea Bs Io order
0 bemd thia arm, 1t Lo asesemary 42 relrve 14ok B axd Hold 46 in & vioes The
link onn be Yemived Wy forcing off Sk epring-lseck weshers which posidion the lowes
arm (I wod J) and whiakh sibash the retirn spring st ihm tep (I). The preper valus
Tor the uwigle 1 i appreximately 8¢, or when the azm ¥ 1s perpeBdivular o the
plane of the s¢lenocld bBass plabe.

If tha smgle B im ohanged, 1t will be nesssdary 4o Te=sed bha saputgn 1dley
Mfurtmewh D, Thie sddustment 1a oo 4o that whee the wnprtan 1dlsr Just bouches
the owpatmn, the solenold s 1/8 ingh shy of wsahlng. 4 timple wy of making this
setiing 18 %0 place o plecs of maberisl 1/8 ipah thiok tetwesn the solencid ayws-
fure and body wod slemp the nrsature dewn on 1%, Then Yighben the mut D uatll the
sapatan 1dler Just toushas the saprimn.

It may alan ™ peeasmary ¢ vened the eupstan 121sr snlencid Sbep T. This
abop sheuld bw el 28 U wt Do Hiww dering fusb winding doss the taps Heuch the
saprtan 14ler.
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sod theryfores Teq waeh grreatar fores to e axerted by the solsmcid,

The lmportancs of maintaining ths above angle X below 907 was ooly teoently
dissovered, wnd it ig podriltls that pome mmohines Bave Been shdpped in whinh thim
aigle might be 4ae greak. While no machires have besn shipped with nolay molenoids,
1t 1w podsible 4hat 1P the sbers adjustmect 1 a0 proper the sclencids MY beooms
aciny in wee, Should ¥hiz be tha onre, the adjuntwexh sun te scrrwsbed as follows)

It will e noted Shat ®he sapatun {dler avm shatt ¥ Sq oemseated % the DRer-
wbing shafd 0 belew dhrough & U-shaped Sorque link K. I the bokhom (or shorber)
wrm of Yhis link ¥ Lo bt In » oloskwion divsoticon [when losking st the link from
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MODEL 300 CONSOLE CABINET

l. The four feat of the console oabinst ars sdjustabls, so thet the cabinet
may be leveled on any floor by merely soreswing the fset to the proper position,



AMH ‘I Eji SERVICE BULLETEN
MAGNETIC RECGRDERS

CORPORATION

DATE: 20 March 1952

P34 CHARTER ST. v EMERSON B-1471 MOCEL 300
TWXE REDWOOD CITY Cal 41 BULIETIN HO:  j
CABLE ADDRESS: AMPEX, REDWOOD CITY FAGE HO: 1

REDPWOOD CITY, CALIFORMIA

MODEL 300 CONSOLE CABINET

l. The four feat of the console oabinst ars sdjustabls, so thet the cabinet
may be leveled on any floor by merely soreswing the fset to the proper position,



AM[[ EX SERVICE BULLETIN
MAGNETIC RECORDERS

CORPORATION

RN baTE: 20 March 1953

934 CHARTER 5T, + EMERSON B-147] MODEL: 200
TWX REDWOOD CITY AL 41 BULLETIN NG §
CABLE ADDRESS: AMPEX, REODWOOD CITY PAGE NO: ]

RECWODOD CITY, CALIFORMIA

RARAFKE ADJUSTMERTS AND PRAKE BAND REPLACEMENTS

1. PBrake Bands., Thers hava been gzeveral instanoes in which the brake bands
have broken on machines that are in use, Investigation of the broken bands has
revealed that the frecture hat alwayz oceurred in the same place,

The trake bands have iherefors hesn redesigned to relieve all possible
strains at the poiat which the Lreakage has cscurred. As may be seen in the en-
clozed sketch, two rainforsing l«<aves havte bmarn added to relieve the strain. The
link, A=3320, has baez revergad. Thia caucas tand 4o Testt more flrmly agalnst
the housing and therely prevents avy Lmndiewury for the breke to drag. To install,
simply follow the sncloied <katoh, Adlusiment of proper brakeband langth is made
at the point wheare tha band is atiaclin? to the A-3I0 link, It will be noted that
the band is slotted for this purposes The Tand should be positicned a0 that when
the solancld is cperated, the band iz sxpaundsd firnly and wnlformly againat the
inner mall ¢f the housiag, conplebel; Frua of the hraits drum. However, care muat
be taken so that the prcifessing povhlion o7 the bedld neapr the A=330 link bows only
alightly, Exweazive hunding of Zhe ¥2nd 2t Lhie print may be the cause of future
failure, or in the case of A.7, zclanclldy, the ganas of sxasssive audible noiss.

After ingtallstion, the brake bendz mysd ba "run in" before breke settings
will bs stabhla, Tnis irf doma by wuiting Lthe machine in Rewlnd or fast Forward, as
the casa may he, and dirccnnecticg the brake neleneid., Allow the moetor to run at
full zpeed for 1) minutses with the Lrakex on.

After allowing suffisieont *irme for ths brake: to raturn to room temperaturs,
andjuat the brakes to provide 3 tenxicn of 14 oz, oz the standard NABR reel hub,
when pulled in the direction in #hish ths tape urwinde.

Replanemant bande shoulid nermally be gtored in o ccopress, aa the felt Jwe a
tandentey to eaxpand aflter x mriod of time, suwl may therefore rub when installed,
If the felt has not besn kepk in s prese, simply sgqueeze 1t iz a vise bafors in-
etalling, The prezaura of the brakes ir zulflcient to keep the felt compresssd
after instaliation.

2+ Brnkms, The brakes have tesn adjuzbed te work properly with the etanderd
FAD double flanged reel, If small BMA weslz or hubs only are used, the brakea will
not necesasrily vtop without slack Morming whern fast windirg onte the small reel or
hub, Thig ic bessuse with normed brake seattinge, the inertia of the reel that is
taking up the tape servas bo fangior the vape, arnd If 4he brakez are set tight
snough to stop a smal? reel without glsck . the tension on the taps will be excensslre
when nsing the rsgular reel.
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In order to avoide the tightaning asticon which cocurs when brake banda
beaome glazed, the brmke bands hmve besn trested with graphite, With the graphited
brake bands, the proper tension as mesasursd on the NAB reel hub in the unwinding or
energlzing direotion is 14 oza. Should the brakes exhibit a tendenoy to tighten up
or grab, they shculd be re-treated with graphits. (Some of the sarlier machines had
brake bands which were not graphited.) A mixture in the proportions of ons level
tablespoon of graphite to one 8 oz. cup of oarben tetrachlorids carn be applied to the

falt of the brakebands with an o0il can, After grsphiting, the motors should be run
10 min, with the brakes on to wear in the graphita,
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REINECORCENMENT OF BRAXKE BANDS

A- DAD L iNE
{REMOVE PIN S&ROTATE
LINK 1RO AS SHOWN)

A-229 CLAMP
( WITH ROUNDED BEDGEE PLACED AS
DHOWMN ),

A-T20-2 BAND LA
(SHORT)

AT0-1 BAND LEAE
CLONG)
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REPLACEMENT OF CAPSTAN ASSEMBLIES

300 Series Tape Transport Mechanisms manufactured before November 19855
used the Ampex part number 366 and 1512 Series Capstan Assemblies. These
assemblies were mounted on the frame plate with a Tru-Arec retaining ring
#430-050,

On Tape Transports manufactured after November 1955 the Capstan Assembly
is mounted with a retzining 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, eg. 55J . For machines
with Serial numbers higher than 55K, eg. 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.

#10 Drill - 3 Holes on 2, 688 Diameter




Tape Speed
(ips)

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

15 - 30

3-3/4 - 7-1/2 -15
7T-1/2 - 15 - 80
16-30-60

Catalog Number of

Capstan Assembly
Retaining Collar
Ring Mount Mount
J66-4 7018-4
366-1 7618-3
366-1 7618-3
2540-1 T618-6
1512-1 7618-1
1512-1 T618-1

Sha ft
Diameter,
inches

. 287
475
. 475
. 237
475
. 476

Bushing
Diameter,
inches
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1. Drive Moter Labricetion, The first Model 300 machines were equipped with bell
bearing drive motors, Whloh require no attention, Since that tine sleevs bexring

drive motors have bacoms available, snd have been used on all subsequent product-

fon., If your machine has a slesvs bearing drive motor, be aure to add the lubri-

oation of this motor to the mmintenance schedule,

See Service Bullstin 17 for proper lubrioaticn instruoticnse

The motor should ba lubricated with a pump~type oil cane To reach the upper
bearing in the oonsols model, +the spout should have & bend in it lesas than three
fjnehas from the ends In the portable modely, the upper bearing 1s most convenient-
1y resched by unbolting and 1iftlng the topeplate. The top-plate should be tipped
up by raising ths right-hand end, as viewed when feoing the front of the mashine.
fse the hold~down knob on the takeup motor as & handle for 1irting. The plate
meed only be lifted a few inches to expose the bearing %o be lubricateds
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1. .%Eﬂstan 011 Leakare. There is a tendency for oil to climb out of the
capsian bearinr housine during the first few weeks of operation, The capstan
Searing has been thorouchly imprepnated with oil se as to drive out any air
inclesions, as the presence of air would tend to force oil sut of the hearing
housing whan it becomes warm, The excess oil vresent climbs up the capstan
when the machine is orerated., Ordinarilv, this o1l is caught by the felt
washer on tor of the baaring housing, (The neovrene washer shown in fig, 2
of the instruction book was elinminated in rroduction because it prodvced
flutter,) If this washer hecomes 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 o0il has had a chance
te work out, the felt washer should be removed and washed out in carbon
tetraciloride, Simply remove the capstan dust cap {see fig, 2, instruction
book) Lo rerove the felt washer, If this washer is tept reascnably dry, then
ne trouble should be experienced with 2il creeping up the capstan.,
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REMOVE CTAPSTAMN TULUsT COVER
BEELT WASHER AS SWHOMMN
POSITIONM CAPSTAM ASSEW

SO THAT CENTER LINE BETWEEN
BOTH HOLES | VERTICA L WITH
LARGE 'S HOLE Oh THE
OTToONM AS SHOWKN. \F CAPSTAN

SHOULD Neegl FPOSITIONMING SEE
SVC. BpULL.*\4

TAP G-32 N.C. IM LARGE C'sSK HOLE
INSERT 6-22% % LG. FLAT WD, MACHINE
S OCRENMS,

PLUGGING OF CAPSTAM OIL
LOLE ON RACK MOUMTED

CUNNWTS
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l. keter Control Panel, The L'eter Control Fanel was desipgred for halanced
input and outpui. IT It is desired to operate unbalanced, the following
terminals on the lLeter Control Fanel should be used as the grovnded side of
the line: Fo. 2 on the Line In connections.

No, 13 on the lonitor connections.

No. 15 on the Line Cut connections.
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l. Tape Slippage. Varisus users have reported thet the <ane =lowe down
near the end of the propram, This occurs if the capstar itler precsaure
is not rreat ens:gh, and of course becomes worse at the en? of +the vegl
where the hold-back tensiom is hwiphest. The condition iz furiber AXANIE -
ated 1f a small PTLA type reel is used in which zase the kol-d-hack *+ensism
13 even hirher.

Lffective capstan idler drivineg force is vredursed as the ~apntan idler
fradually picks up the lubricaton with which Uinresaota Cindrg and sanufaow
turing Comrany type 111 tape is treated, {This lubrica-ior is quite sl alaha
tant, as it reduces flutter ard head wear, permiis mare wi'fore vead contact
and therefore less hieh frequency amp_itude variatleon, and my tendency for
the tape to "squeak". This M"squeaking" sometimes =ccurs at *nac 7,00 apeed
when using the small reels and is very opjectisnahle,) For *vis reason, the
capstan idler should be cleaned with ethyl alcohol a* l=ast once each week.
EIEG, great care must e taken tc see that oi. from the capsinn coes hot
reach the capsfan idlsr, ot only will this contribute o solrpare, hut oll
will ruin the capstar idler tire, Follow the insiric<ioms in Servicre Bulletin

#8 to prevent oll leoakage,

To test for rroper capstan idler Fressura, hoid the ftzpe w-ile the
machine is rumning ir the Play position., The idler preszure saould he
gufficient to just deform the tape. The pressure can he ina-ezzed as des
scribed in the instruction book. Care must e takern =o nvaid overlnading
the capstan idler solensid if audivle hum is tc he avoidad, aeh b kas
no effect on the perforrance of the recorder,
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l., Bias Adjustment. As stated in the ins*ruction book, paragraph L, p.2,
sectlon y the blas is set at a current at which the overall output at
1000 eycles is 2 db below the maximm, For serial nurbers ahove 1605 see
Service Bulletin #19 paragraph MB". The bias current is very uneritizal

as far as affecting distortion, once a certain minimum is exceeded, Ahove
thls minimum point, the output remains constant for the same distortion
over a very wide ranpe. The only effect of excessive blas current is to
erase high frequencies. Actually, the optimum current for the bias setting
is that which produces maximum sensitivity at 1000 cyeles, The bias setting
15 spegified to be much hiecher than this t2 insure that the current will
always be well beyond the rerion of distortion., This setting is overly
conservative, and if it is found that difficulty is ever encountered in
obtaining sufficiently high record level at the high frequencies, greater
high frequency output can be obtained by sliphtly reducing the blas current.
Following the preocedure outlined in the instruction ook, any setting just
beyond the peak to 2 db down Is satisfactory,
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1. Capstan lUstor, Failure of the capstan drive motor has been reported
by several users of the lladel 300 recorder. These fajlures have been
described as a knocking noise which develops in the =moior, sometimes
accompanied by lozs of torque,

Investigation of motsrs which have been returned to our factory
have revealed a defect in the mecharical desipn. These motors have
therefore heen returned to the manufactirer who has redesipned the units
to overcome these defects in all respects, All motors which have exhibited
this mechanical failure in the field are belng replaced with the redesipned
motor,

To install the new motor, first remove the old 'nit bv unsoldering the
leads from the switch 5-502 and removing the black lead from Terminal
Strip. DPemove the fsur mounting screws wnich fasten the motor to the
hinpged bracket.

install the new wotor and connec® as shown in 4he accompanying
1llustration, being careful to follow the 2olor code of the leads.
Before tirhternine the four screws in the motor base, swing the motor
pullev ints contact with the rubber tire and check for aliemment. (Motor
and Capstan shafts should be a-proximately parallel) A slight amount of
adiustment is availa®le due to the clearance of *he holes in the hinged
bracket sirporting the motor,
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DORWE MOTOR REPLACEMENT

BLACK WIRE TO No.L
TERMINAL ON DRIVE
ASSEW, TERMINKAL

STRIP TS SO

ST EE;;!:E.
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fawiref ko operate the

1. AdJusting Levels, In the event tha* it
Tevols oaf 4

Tecardars 3t ievels cther thaa the rronrmerd
the pro-asdure 13 23 “ollows:

is
~d

LYY in oand aut,

I & To #et rew playhack Zevel an machipnes wlihout keter Zor-rol Panel
{assuming maszhire has already beotn adjusted in ancordance with the
yraceduire patlives? ic the Instractisn Sook! '

(1; Thread g and play s-ardard tarpe.
(2] m rlaybacx af 007 evele vone, adjust ~lavhanl palr 2ontrol
NZ13 so that zetpet reads 17 50 helss new dgsired rrerating
cevel, Wit rot ovar O dbm,
B. To et new plavwrnaek lovel o maetines =fitn Ueter Cartrsl Tacel
patohine or brideirg)
El] Thread up and tlar stardors tape.
5?} Flame playhack lavel cooti-cl at L
L3} Adjues NE13 on Meter Contrel Tarel sz that 1900 eyole tone
DlavA hack at new dezired sperating leval [not cwer ¢ 19 Abm)
Wt If mew level is greater than £ & V) insar pad betweon 9lay—
back cvzput and VI mater on leter Carntrol Fanel so that meter
reads zerz st pew ocutpot lowvel, IC sew sctput level is £ B TU
then nse pad as =zhzmm im Firurs 1 helow,
Tewmre, || AL e L e L ngJ"'L-_l
I
|
Tsno ol : ¥ric | E‘?
Tarm. % | *‘
] 'l
QG — — —
(L) Set playtack lewel madt»el ko 1), for narmal ZpeTA%iaN.
IT. 4, Garchines wlthout Yeter Comtron Pancl:

Feed renomdes wieh new desired opa-ating level,
Adfust record lovel zontral 2101 until coerating lewvel
shtained on playhac |
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B, ligchines with leter Control Panel:

Record level Step control on Meter Contrel Panel provides accommo-
dation for various input levels., Adjust this control until output

of playback is normal operating level.
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FEPLACELEET TN3TRUCTIONS FIR 3BPLACING CVILCHYI DRIVE
YOTOR 0R TLECTRIC IMDICATSR LTI WITT 3CDINE TRIVE
'0T0R, SETIAL ¥0S5. 113 TO 699

The 3Jodine Drive lotor which has hween developed for the kodel 322 runs at
double the speed of the Cyclohm or Electric Indicator IJrive llotor used on
machines of Sorial #113 to 699 and consequently uses a different size pulley.
To install the 3pdine Drive Motor therefore requires that a Tew hinge bracket
be installed which will support the new motor in the wvroper position to engage
the capstan flvwheel. Also, since the windings or the 3Zodine Notor are diff-
erent than on either the Cvclohm or Electriec Indicater lotors, 1t oust be
connected in a dilferent mannar,

The trocedure for making this replacement iz as Follows:

1. FRemave retaining rings "A" on Capstan Ildier 1ink "3%,

2. emove Capstan Idler link "3r,

. demave Capstan Idler are from Top Flate,

3
L, TRemove Capstan cap by lossening set screw "CN,

5. Discornect wiring harmness from Drive Asserbly terminal strip "DV,

4, Temove Drive Assemblv frow machine by removing l eclastic stop -uts
"B {only one shown},

7., FPenove [ screws

e and drop 2olensid mounting plate, Lote that twe

sarews are on *he solerncid side and remainder on the opposite side

of the plate,

8. Carefully removc drive lok pins "0OF, 3e careful not to damage ears

of casting.

F.  llemove two hracket hinre pins "HM,

J. TFemove haarings from old brackets and irstall in new bracket,
CAUTICM: In removing bearings be careful not to injure hearing dust
shield, Injury to +his shield could lead to freezing of the bhearing,

11. Install new bhracket and motor by reversinp forepoing proceedure,

12, Pe-asserble remainder of Drive Assemblr and re-install on Top Plate.

13. Adjust solenoid adjusting nut "J" for proper speed. 3Since there 1is
sometimes more than one point at which the proper sreed is obtained,
for stanle opera*ion, be sure nut is tirhtened %o the roint where
further tightening reduces the Capstan speed.
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.. ™= humrer shsuld not deteswine the meet pnsitian o the antor,
The humners morely Sesves as an override bhutper to darp ouh ooy
motor ceclllintion —hat wagld caude LE Lo BIcacs arzingt tire
gfte> zolaroid is Ae-ererrized. The reat posltior is fetarrined
by the mozar spring versuas the pressue of the d-ive =olennid
Foring ad ustnont, her properly adjusted the buroes skould ot
quite fouch motor while &t Tes cucapt Suring shipment,

153. Far spdified wirinr far ladine Motor =ee nthached wl vl Ddamram
TAINE.
PARTS #0LUTHTD PLR QOPWEREION D AI'RR PRISTTE D,
SETTLG 300, 30T AND 5D T ACNOVE IRIVE neoen

COOEL 207« 3erral e, 173 fo B0

Caankitr Description Tart. o
= 1 Hzdlne Drive Hator Assombly L1035

1 Sracket, finge LN R |

1 capacitor # Co-00

1 Shiald, Jodine Irive Lesar Lrhy

Serial Mo, BO1 fo A0D

z Beddac Drive Yotor Assomblyr 21330
1 dracget, ‘linge G-1372
1 “hield, Daline Jrlve oter Fm_"I0

AIDEL 320 AND 302 = Serizl Koo 113 to 570

1 Aodine Trive MNoker Assamkly =107
1 Grasket, Finge 3-1%0]
1 Capapitor CO-547
1 fapstan Assomoly m-35%

1 Ghield, Sodine Drive Yotor el 905
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—~PEYOVE ROLL Pin & EEMOVE
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DUt COoOWER.
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TAPSTak LSLIEM
MNOTE
CAPSTAN SHART HOUSING,
H ALY WHEERL SHOLLD
MOT SZE NS ASSEMBELED
EXCEPT AT FACTORY
ELNCE TAPSTAM SURFACE
& T'RE SURFACE ARE
GROUND AFTER ASSEW,

j
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REMOVAL OF CAPSTAN ASSEWM.
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RECCATIMED CHANCE IN FILTERIMG FOR THE TP PLATE DG SUPFLY

FAE MO l

There have heen several instances 1n which failures of the DC vﬂ}tigz
;peratinr the relays and solenoids on the 300 recnrdeis Eﬂve Gc;éity .

l decrease 1n the cap
Yost of these failures are due to a gradual : :
ng the 80 mfd 150 wvelt filter condenser for this sgpply. Thli cﬂnizzzer,
schematic reference C305, is located on the pnderside of the op P
next to the selenium rectifier.

T eliminate this problem, We have incorporated a second 350 mfd 153 volt
condenser in parallel with G805,

It is recommended that this additional condenser be in?nrpﬂrated in all
machines exhibiting this fallure which fall in the ser1§1 numb?r gru?ih
500 - 1900, This change has already bheen incorporated 1n machines wi
serial numbers hicher than 1200,
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COUPONENT CHANGES FOR VARIDUS SFRIAL TATIZAS
OF 300 SERIES RECORDERS

Models 300, 301, 302 below serial number 500 used various combinations
of two pole andt three pole top plate control relays KLDL and KLD2, All
can be replaced with threes pole relays, catalop number R1~3L,

Some Models 377,301, and 302 below serizl number 3730 used a TH0D ohm,

50 watt adjustable resistor as R120 in the erase oscillator £ 3 loading
circuit, =E-2LL, 6000 ohm, LO watt resister, will satisfactorily replace
the early type.

Models 300, 301, 302 below serial number 3OO {approximately) incorporate
a spanner nut for mounting the reel idler. Catalog number 3% reel idler
will not directlv mount on these machines. Heplacements for this group
should be ~rdered as catalog number 35L-F.

The following changes are effective at serial number 5C0:

a, Top plate control circuit revised to incorperate DC rather than
AC relays and solenoids,

b. Fead cable comnections modified.

c. Takeup tensiosn arm modified.

d., Safety switch modified,

These replacevent components for recorders with serial numbers lower
and higher than 500 are not interchangeable, Refer to the parts list for
praper conponents,

vedel 300's drive mators were changed from catalog number H4) Cyclohm, or
catalog number L96 Electric Indicator, to catalog nuwber 1030 Jodine motors,
Models 301 and 302 drive motors were changed from catalog number 629
Electric Indicator, to catalog number 1075 Bodine.

The equalization components used in the playback amplifier were changed

on Xodel 300's with serial numbers hipgher than B86. The correct components
for recorders above and below this number can be identified from the parts
list.

Yodel 0 cecord amplifiers with serial numbers hirher than 2€1 incorpor-
ate a relay in the record amplifier allowing use ol extended range head,
Also added were condensers €123, €125, and C126. C139 and €113 were
changed. ©C121 and R126 were changed,

The drive assembly mounting plate in all series 300 recorders was changed
from a flat plate to s stiffening casting on machines with serial mmbers
above 1800,
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9, Second electrolytic condenser CB0S5 added bepimning with serial 1901,
(In lMcdel 307, added beginning serial 1801, )

10, Suppressor condensers CB0O7, CBOB, and CGB09 added to suppress starting
and stopping transients effective, serial 2501,

1l. AC outlet for fan added bepinning serial 2101,
12, BEBrase coupling condenser Cl1¢ changed to .002 mfd effective serial 2103,
13. Oscillator circuitry changed effective serial 1850,

ige Pecord and playback head gaps changed to 1 mil and % mil respectivelr,
effective serial 16065.

15. Capstan diameter changed effective serial 2501.

16. Condenser 2109 changed te .0035 mfd. C110 changed to 002 mfd effective
gerial 2912.
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DIRIVE MOTOR LUBRICATIOHN

Tt has been found that among the lubricants previously recommended for the
drive motor in serles 300 recorders are some that may be Incompatible with
the lubricant furnished in the moters by the manufacturer,

To correct this situation, we must recommend that only the following lubri-
cants be used in the sleeve bearing type drive motors (motors manufactured
by Bodine Electric Company and Cyclohm Motor Corp. )

Gulferest "A" - Product of Gulf 0il and Refining Company
Stanoil #18 or #25 - Product of Standard 0il Co. of indiana
Gargoyle D.T.E. light - Praduct of Secony Vacuum 0il1 Co,

CAUTION: If any of the previously recommended lubricants have heen
used, the motor should be disassembled enough to wipe the
motor shaft and the bearings clean before re-oiling,

The motor manufacturer further recommends that motors of this type in
continucus use should be lubricated every 3 months or 300 to 500 hours,
instead of every & months as previously recormended,

(The above information supercedes that in the Section entitled “Drive
¥otor Lubrication™ in all Series 300 Instruection Books. )
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¥otor Lubrication™ in all Series 300 Instruection Books. )
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ELECTRONIC CIRCUIT MODERNIZATION

A. During the several years that the Model 300 has been in production
a number of improvements have been made in the quality of recording tape,
This has necessitated various production changes in this model in order
to take full advantage of the improved characteriatics of the newer tapes,
Throughout all these changes, however, the '"tape characteristic" has
been retained, 'Tape characteristic” is the term used to deacribe the ac.
tuai aignal that is recorded on the tape: for exarmple, an inefficient record
head would have to have an entirely different equalization curve in arder to
record the same actual signal on the tape than would a head having very
efficient record charactevistics., Both heads however would record exactly
the same actual signal on the tape even though the equalization curves for
the two heads were different, Thia explains how even though our record
curves have changed in later models from those used in earlieT meodels,
the actual signal recorded on the tape has been kept constant, The same
principal holds true in the case of playback heads and for this reason the
llater type heads require a slightly different equalization curve than did those
in earlier models. In accordance with the abave a tape recorded on an early
rn::del machine will play back on a later model machine almost identically
with a tape both recorded and played back on the later model machine.

B.. These newer tapes now reguire that the current production Model 300
be biased to peak at 1,000 cycles in order to operate at the lowest distortion
level and to reduce high frequency saturation effects,

.C. Because of "B" above, the record equalization has been changed
slightly to very closely maintain the established '"tape characteristic",

D. Bia.siing a8 in ""B" above, also provides extended range 7 1/2" per-
formance with the use of the new head assembly and the extended range
7T 1/2" equalizer,

_ E., Again, it should be stressed that even though the equalization and
bias adjustments have been changed, the net result is that the previously
estiblished 'tape characteristic' has been maintained and that at the 15m
tape speed there ia atill complete interchangeability of tapes between the
earlier machines and the current production models.
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F. 1If the earlier Model 300 recorders are to be converted to take full ad-
vantage of the improved performance possible with present tapes and also te
have extended range 7 1/2" response, the following changes in the recard
and playback electronics will have to be made depending upon the serial num-
ber category of ithe recarder:

SERIALS 100 through 175

l. The playback egqualization circuitry in the grid stage of V2(3
must be changed to that circuitry shown on the attached playback
amplifier diagram, Discard the old R207, 470,000 ohm resistor,
The new R207 is a 5, 000 ohm potentiometer, Ampex Catalag
#RE-273. Discard the old €206, a . 0006 condenser and substitute
the new C20Uh, a , 036 condenser, Ampex Catalog #C(C-111. Re-
wire these parts in accordance with the playback amplifier
schematic attached,

(Refer to record amplifier diapram for the following steps)

Z, In the record amplifier, R106 must be changed to a 39, 000 chrr
45% 1 watt resistor. ['his resistor is Catalog #RE-~44,

3. Condenser C123, a 100 mfd 50 voit condenser, Catalog #C0O-63,
must be added as shown on diagram.

4, Relay K102, Catalog #RL-2, should be added as shown, Gn Ji04P
jumper terminals | and 9. Lead from R122 to terminal 2 on J105
should be reconnected to terminal 10 on J104P., Disconnect lead
to terminal 10 on J104>- from C109 {for this change compare new
schematic with schematic furnished with eriginal instruction book, )

5, Wire lead from bottorn side of L1011 to one outside rotor contact
of J102, Connect to stator contacts of this section of the relay the
new C109, Catalog #C0-10, and C110, Catalog #C(0-21, conden-
sers as shown,

6. Connect rotor of other outside relay section to the point between
Cld2 and R105. Add the new trimmers C125 and C126, both bear-
ing Catalog #CO-9Z, to stator contacts of this section as shown on
attached diagram,
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10.

11.

12,

13.

14,

5.

Replace R1i05 with a 1 megohm resistor, Catalog #RE-32,

Center pole of relay Ki02 is not used. Ground both stator con-
tacts and rotor so that this pole will act as an isolation shield
between the other two poles.

Replace Cl21 with a , 005 mfd 500 volt Mica condenser,
Catalog #CO-5,

Replace R126 with 10, 000 ohm potentiometer, Catalog #RE-255,

Replace head assembly with later type having 1l mil record he:a:d
gap and 1/4 mil playback head gap. Machines manufactured Lprmr
to serial number 1605 were supplied with a record head having a

2 mil gap and a playback head having a 1/2 mil gap. The later type
head makes possible reasponse at the 7 1/2" tape speed to 15, Qo0
cycles.

Replace C1l19 with . 002 mid 500 volt Mica condenser, Catalog
#C0-21,

When installing new head assernbly, the erase current sh{?uld be
reduced from 250 ma to 150-175% ma by meansa of erase trimmer
C120. Erase current can be determined by inserting a 10 ohm
resistor in series with a ground iead of the erase head and meas-
uring the voltage drop across the resistor, This measuremernt can
be facilitated by ordering an adaptor plug, Catalog #PL-375,

C109 hecomes a . 0035 mifd 500 volt Mica condenser, Catalog #C0-10,
C110 becomes a . 002 mfd 500 volt Mica condenser, Catalog #CO~21.
SERIALS 176 througk 8385

Make all changes outlined for serial number category 100 through
175" excepting step 2,

SERIALS 886 through 890

Make all changes outlined for gerial number category 100 through
175! excepting steps 1 and 2.

SERVICE BULLETIN
MAGNETIC RECORDERS
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SERIALS 89] through 1604

1. Perforrm only steps 11 through 15 ocutlined in serial number category
"100 through 175",

SERIALS 1605 through 2912

1. Perform only steps 14 and 15 outlined in serial number category
'"100 through 175",

GENERAL

after having rmade all the necessary above changes the record bias
should be set, Feed a 1,000 cycle tone into the recorder input and while
recording adjust the bias centrol teo peak playback output 25 read on the
VU meter. Realign the heads, both record and playback, by means of the
Ampex standard alignment tapg, Catalop #4494, and then re-~equalize hoth
the recerd and playback amplifiers to the attached set of curves using
equipment set up as shown, Finally, check for overall flat response., The
recorder should now meet the specifications shown on the attached speci-

fication sheets,

Eaclosures

Fig, 6 = 9=3-52 -~ Record Amplifier & Power Supply
Fig, B8 - 1-2-5]1 - Playback Amplifier

Fig., 16« 9-5-52 - Record Amplifier Response Curves
Fig, 17= 9-5-52 - PFlayback Amplifier Response Curves
Service Bulletin #19 - Parts List = 9-26-52
Specification Section 1 Page 1 -~ 2-29-52

Specifications Section 1 Page 2 -~ 2-29-52
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ELECTRUNIC COMPONENTSE NECESSARY TO
MAKE EQUALIZATION CHANGES [N MODEL 300

{2}
(2]

(2}
(2)

RE-44
Co-111
RE-273
Co-53
RL.-2
CO-10
Cir-21
Lo 92
RE=37
CG-5
RE-255
FPL-2T3

dTh-1AC
475 - 2AC

CO-111
RE-273
CE-61
RI.-2
CO-1¢
Co-21
CO=-02
RE-3Z
CO-5
BRE-25%
PL-315

4T5-1AC
4TE-LAT

ch-111
RE-2713

Hecorders SGerial #]00-176

19,000 ohm | watt Compoailion Remistor R

, 036 mid 150 v Tubular Condanser 50

5000 ohm C.arkaon Polentiometer

100 mfd 50 v Electralytic Condenker

i Fole Double Throw DC Relay

L0035 mifd 500 v Mica Condenser 5%

L0022 mfd 500 v Mica Condenger 5%

L0001 afd Padder Condenaer

L Megohm 1 watt Composition BEesistor

0008 mfd 5010 v Mica Condenger

L0, d0¢ nam Wirewound Potentiometer

Flug, Erase Outpul {for making Adapter for
mrasuring Erase current)

Head Assemhbly - Congnle

Head Apgembly - Rack and Portable

Fecorders Serial k176 500

L0360 mdd 153% v Tubular Condenser 7%

500 ohm Carbon Potentinmeter

190 mid 50 v Electrolytic Condenser

3 Pole Nouole Throw DC Relay

L0055 mfd SO0 v Mica Condenger 5%

L0102 mid 300 v, Mica Condenser 5%

L010] mfd Padder Condeneer

]l Megohm | watt C.ompoaition Reasistor

LA0GES mfd SO0 v Mica Condenger

10, C00 ohtts Wirewaound Foteatiometer

Fiug, Erase Outpur {for making Adapter for
metasuring Eraaes current)

Head Assembly - Coneole

Head Aasembly - Rack and Fortable

Hecordera Setial #501-A85
L1360 rofd 150 v Tubwlar Condenaer 5%
RO0D0 Ohm Carkor Potentiometer
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OOt 100 1D 20 v, Zlectrolyvtic Condenssr

RL-2 Fole Couble Throw U2 Eelay

a0=10 L0035 LiFD 30U ¥. .idea Condenser g
00=21 007 YD GO0 T, idca Zendenser G
DR 001 [ 70 Fodoer Condenser

fii=32 1l llegerm 1 "zt Composition eslster

C0=5 LOOOE TE0 E0D ¥, Jllca Jendenser

Fhe2ih 13,000 Oha . . Zotentiometer

FL-375
h75-1

clu-,
nead asserzly -

frase Cutout (For laking sdeptsr for
Tonacle

LFc-2 Head -~ssemniy - ~aok and Portakle
REO0RILCS 5LRIan #586-8%0

20-E3 2070 BTV, Tlectrolvtie Zondenssr

Bo-¢ 3 rele Jgukbls Thre: OC Hciay

- - — - s - .ot

CO=10 o3 . ﬂ ﬂDﬂ Ve “fea Condonzer GE

0o=-21 LO0Z2 GED 2 V. Jden Dondsnser LA

Co=597 .uuﬂl =D Ladder condenser

A3 oigeohm 1 VTatt Corposition aslsztor

Q=g .L'"m ) 500 Y. Fien Condenser

-o=2Ct lﬁ,OGG OF.1 7, 7, Fotenticmeter

SL-3753 Fluz, Urase Cutput (For laking Adspter for

LTsel dead ossombly - Zonscle

LT5-2 Jesd Lssaeanly - Fack and Fortable
TLOOTORE ST LD £831-1604

n0-21 LO02 T 320 Y, lica Tondensar 57

So=375 Plug, Srase Output (Dor laking Ldamter Ior e

Sl=1 LID3EOCFD SO V. itea Condanscr 55

L7g-1 Fexl asserhly - Jeazole

L7e -5 ilezd .ssebly - Pack and JQortsmls
Gl DesS 500 1Al Fla0n-z9]2

Co=10 JJ03S UTFD 500 V. llics Condenser 3%

CO=-21 02 T GO0 V. fra Condenssr GF

SERVICE BULLETIN
MAGNETIC RECORDERS

DATE:
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Iraso Current)

ssnring




BISSYHZ 40 MOlE08 WoY4d JIMIth

17@¥ 2 JAY-IHc HIWIW 3

&
T TINHOA1T¥D © ALY QOOMOIN IIHASIY W OFLEASHI 34
19814333 370 A¥YIIH OHOTEN NOLLVHODHOD 2141233 XIdNY 1SN (B Q1 Q3uIJmne
i W 2 0l dRasdim
I HLIm) L3957 Livia
00 300N d (Faria dOL 0. 378737
AMddns YIAM0d 8 431dINdWY ¢H003 A drarl
[WEOLIANNAD SO | L WOLYIMNGD SINGE]
L %5 1L 21 2L % F ¥f & | El ol e @ L2 5 L 7 1
II.I |_. T — T * T
w e |y ||| E x| e o = e L4 AEIREHE RS
—|= ) . ; = - m i I =
(BZaldhe W3verrdd oLl tisy |R|E|F|C g || & | 5y =| |5 | &|=:3 mm ARG
: -, . ol -1 - .
AR 2.3 200 |, (lFelalE R
_ T
. 4ILIN L10A wid ] 4 - 4
VICHFDRE HLIM uIenS¥IN LIDYLIEA YINE
‘SOTNEFDNIIN Wl SILLIITEAWS P | .
i
LR S
TONLNCD BN
= YUOODM  gpsd’ _ _:__.mm.ﬂ ﬂ_w___,”
LRI ¥ N il anin
o H k1A
_.H.x__rﬁ__.\ 1| ﬂ AEZ 1] RMLH O
PELT I G F v
1T Firz + I =
2T = —
Lrd LA I L
L 2k dMw " Lim & dWET HLEIM
1 1
Agurp a4 @ @
. - s arm e e e
T wmnn__u .ul_.rnﬁ.. -y
‘ — —— — — " m - .
. A ._ Haek
et .
| = v Yoo, L N
Mgl = A1 TR Ui A
%
|
-
"EL
AT
o
_ #0117
+
L
L Rl
wal
Elig
raE
IDNYYR J%IGH QWD]FN
A2s .
|
Ll 1FY0) m_h NLF
bl [ml ] E0Id
¥
uoon 11§ 8 BHDdEE o O
i * _ IG1H M OANIT
||w L1 ] T
I i AR PR A g3 wLy 213
1] oA 01 ¥ QA SO 2ol 106 A
L S P
030N AdEE 380 i
HIALMAD NG SONMELSE T 310N )
AT 13N _ - - _
MQILY I3 013345 215
fAn Tl | FN N
El— 03210INY —— . R

FIG. 6
L

J

fC- 458



YINBODI YD SOTHYD WYS

NCOILYHOdHOD 21HLIITNI XIdAY

431

00t 13J00W
AITTdNY HAOVEAY Id

dIH1S TYNINHIL L7440 HIWOd OL

A

e
el Al

-
bl H g

IVALYS
Quo

=fa= < ASRE 4

AERE A, Sll—

HLM - v
'II_" -

-

G+ B oLl
oL+ e gDl
rolk
{ ¥Oudd¥] 2 0L 2
tOL
oLk

HIG® 8 2 4L 13INNDT SWHO O
NIQH"P B 1 DL L7INNDD SHHDO 521
HIGM 'S B 2 Of LJIHNGD SHHD 992
MIGP "8 1 G L3303 SAHC OOZ

MIOM "2 B 1 QL LJINMDD SHHG R4
WIG™ 9 B | 3L LIANHDD SHHAD QO

[ e o

€

AE0Zr
; T
| B
5520 _
L ¥ _

- TAWYE MILIAW NI TOHLNGD TIATT
4 o AD¥EAR I FLOWIN W04 OIWIM HIHITdWY T
m SUTHYIOHAIM W STALIT LTI T | SILOM
K3
[ R
WOLE 3
1 '
u Q5IHM
nmwn 2 i
. uOI N 102 A
124 AT BOCH AT
hada ' 4 A 3 s - s 3
2 . 4 4 4 % y
=
ACE »
LY w OB =il 0% m W UFAL
£ZZH | ezaw ElZH DL - ® Il unm ag'l &0ZM
L -
- . - rl_l + - 11gH= e 1%
£ 3LON 335 m ALs umaz] - M LaZ D =
S1INTIaLM WIHLD 0% - sz 7 i > e
LN0 Y O0g M4 L nAMI LN P NOEE + ey
QIdTHLS LTTVRHON L I ! G 2a W4 .
WO - —_
g ! g| TIZH Mo
Al )
go oy .
L
B =] £ _
P Bl A2 I II
mme wms truw _ * dindr
g _ | o M 20 AQDE
122 _ || H4Z I Lhah
a0%E [zl apge _ | 7iZH 1022 OWIH HITALY 14
d2o2r ! 107 L 4 | I
I ELTR | |
GISSYHA | _ |
1™ 1
WL I Y
LSS EI el L __ I~ LPEE
Wit =
QOZA e e e0ZA [OZM
2 1lom 335

T "SNCILTEIDIGHE - 1MI3ds L3l 335
HO MIW0s HLilM 340M3IY LdW 30

FIG. 8

| 2o



ANGOD3S H3d S3AT2DAD NI ADNIANLIHES

Q0%
i 8 8 & B g r Ly

&

L
e R
=1

IRER I i i

i“......m..w__.m TR T
N DR EiR el It ,

W G2 anhw

16

T T e

SR RO O (U0 S [0

-H _-”.|.|- i _
- _ T
|

.__im.ﬁs i3 0, 1

4]

Siah o

v I I
ﬂumm_. o ik i (R A
— | L hM%ﬁ -

REHUEE
__._Et,_m%,mm Sy

HEES

SRR

: Izag-fllél

~FiG.

T—zo—82

i

®

.y

DWG. A-4478

EBER

EET




ANODAS H3d SATIAD NI ADNINDIHS

_un__u_ n__u_ _n_u
g (ST Y & . : ! K

FIG.

|7

9-5-52



SECTION 1
SPEZIFICATIONS FOR MODEL 300

All performance characteristics of the Model 300 Magnetic Tape
Recorder equal or exceed the standards of the NARTB (National Asscciation of
Radio & Television Broadcasters). All Ampex audio recorders produce a tape
frequency characteristic which has been accepted as standard by the NARTB.

TAPE SPEED: 15 inches per second and 7. 5 inches per second, with speed
change effected by & single control, The same control also provides the necessary
egqualization change t¢ compensate for the change in speed,

FRECUENCY RESPONSE: At 15 inches +2 db 30 - 15,000 cycles,
At 7.5 inches +2 db 40 - 10, 000 cycles,
Down no more than 4 db at 15, 000 cycles,

SIGNAI -TO-NOISE: Qver 70 db unweighted noise to maximum recording level,
Cver 60 db, as defined by NARTB standards. By NARTDB

definition, the signal-to-noise ratio is the ratio of peak recording level to the total
unweighted playback noise when erasing a signal of peak recording tevel and in the
absence of a rew signal. Thus bias and erase noise are included, as well as play-
back amplifier noise. All frequencies between 50 and 13,000 cycles are measured.
The peak recording level is defined as that level at which the overall {input to output)
total rms harmonic distortion does not exceed 3% when measured on a 490 cycle tone,

STARTING TIME: Instantancous. {When starting in the Normal Play mode
of operation, the tape is up to full speed in less than /1D second, )

STOPPING TIME: When plaving at 15 inches per second, tape moves less than
Z inches after depressing Stop button,

FLUTTER AND WQOW: At 15 inches per second, well under 0, 1% rms, measur-
ing all flutter components from O to 300 ¢cycles, using a tone of 3,000 cycles, At
7.2 inches, under 0, 2%.

PLAYPACK TIMING ACCURACY: 0.2% or 43,6 secands for a 30 minute
recording.

CPLAYING TIME: 32minutes at 15 inch speed on standard NARTB reel, 64
minutes at 7.9 ifich speed. The Model 300 will also accommedate the standard RMA
reel 1o various thicknesses,

REWIND TIME: QOne minute for the full NARTB reel. {2400 feet)

CONTROLS: 5Start, Stop and Record are pushbutton, relay operated and may
be remote controlled, Normal Play, Fast Forward, aml Rewind on a selector switch,
with rapid shuttling back and forth made possibile by instantly changing from one mode
of operation to the other without stopping in between,

MODEL 300SECTION I Page 1
9-1-562



COMPLETE ®LUG-IN HEAD HOUSING: Double mumetal shield cans on
playback head, equivalent shielding on record head, matching self-aligned covers
on hinged gate, Drop-in threading.

SIMULTANEOQOUS MONITORING: Independent record and playback systems
allow the tape to be monitored while recording.

RECORD AMFLIFIER: 13,000 ohms bridging input, normally set up for +4
VYU in balanced or unbalanced,

PLAYBACK AMPLIFIER: Adjusted for ¥4 VU output, 600 aohms or 150 chms
balanced or unbalanced., Will detiver 20 dbm without exceeding 1% total harmonic
distortion at any frequency from 30-15, 000 cycles,

DIMENSIONS: Mechanical unit on 24-1/2" panel and Electronic unit on 12-1/4"
panel. For standard rack, console or two case portable mounting,

SHIPFING WEIGHTS AND MOUNTING: Console 270 pounds, Portable Case
175 pounds, Rack 140 pounds,

POWER INPUT REQUIRED: 3 amperes, 115 volts, 60 cycles, (Available on
special order for 50 cycles.)

METER CONTRCL PANEL available at extra cost with features outlined
below:

Mounted on 5-1/4" panel for rack, console, or portable case mounting,

Bridge Input step control will adjust record level for any input greater
than -20 VU, 10,000 ohm bridging, any balanced or unbalanced line.

OQutput 5tep control will adjust level up to ¥8 VU repardiess of tape
level = = 600 ohm or 150 ohm balanced or unbatanced line,

VU meter will meter playback output while recording or playing back,
Calibrated for +4¢ VU ocutput.

Cutput key {line or cue),

Phone Jack with input-cutput key {4 -B Kevy).

MODEL 300 SECTION I Page 2
G-1-K2 -
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ELECTRONIC CIRCUIT MODERNIZATION

A. During the several years that the Model 300 has been in production
a number of improvements have been made in the quality of recording tape,
This has necessitated various production changes in this model in order
to take full advantage of the improved characteriatics of the newer tapes,
Throughout all these changes, however, the '"tape characteristic" has
been retained, 'Tape characteristic” is the term used to deacribe the ac.
tuai aignal that is recorded on the tape: for exarmple, an inefficient record
head would have to have an entirely different equalization curve in arder to
record the same actual signal on the tape than would a head having very
efficient record charactevistics., Both heads however would record exactly
the same actual signal on the tape even though the equalization curves for
the two heads were different, Thia explains how even though our record
curves have changed in later models from those used in earlieT meodels,
the actual signal recorded on the tape has been kept constant, The same
principal holds true in the case of playback heads and for this reason the
llater type heads require a slightly different equalization curve than did those
in earlier models. In accordance with the abave a tape recorded on an early
rn::del machine will play back on a later model machine almost identically
with a tape both recorded and played back on the later model machine.

B.. These newer tapes now reguire that the current production Model 300
be biased to peak at 1,000 cycles in order to operate at the lowest distortion
level and to reduce high frequency saturation effects,

.C. Because of "B" above, the record equalization has been changed
slightly to very closely maintain the established '"tape characteristic",

D. Bia.siing a8 in ""B" above, also provides extended range 7 1/2" per-
formance with the use of the new head assembly and the extended range
7T 1/2" equalizer,

_ E., Again, it should be stressed that even though the equalization and
bias adjustments have been changed, the net result is that the previously
estiblished 'tape characteristic' has been maintained and that at the 15m
tape speed there ia atill complete interchangeability of tapes between the
earlier machines and the current production models.
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F. 1If the earlier Model 300 recorders are to be converted to take full ad-
vantage of the improved performance possible with present tapes and also te
have extended range 7 1/2" response, the following changes in the recard
and playback electronics will have to be made depending upon the serial num-
ber category of ithe recarder:

SERIALS 100 through 175

l. The playback egqualization circuitry in the grid stage of V2(3
must be changed to that circuitry shown on the attached playback
amplifier diagram, Discard the old R207, 470,000 ohm resistor,
The new R207 is a 5, 000 ohm potentiometer, Ampex Catalag
#RE-273. Discard the old €206, a . 0006 condenser and substitute
the new C20Uh, a , 036 condenser, Ampex Catalog #C(C-111. Re-
wire these parts in accordance with the playback amplifier
schematic attached,

(Refer to record amplifier diapram for the following steps)

Z, In the record amplifier, R106 must be changed to a 39, 000 chrr
45% 1 watt resistor. ['his resistor is Catalog #RE-~44,

3. Condenser C123, a 100 mfd 50 voit condenser, Catalog #C0O-63,
must be added as shown on diagram.

4, Relay K102, Catalog #RL-2, should be added as shown, Gn Ji04P
jumper terminals | and 9. Lead from R122 to terminal 2 on J105
should be reconnected to terminal 10 on J104P., Disconnect lead
to terminal 10 on J104>- from C109 {for this change compare new
schematic with schematic furnished with eriginal instruction book, )

5, Wire lead from bottorn side of L1011 to one outside rotor contact
of J102, Connect to stator contacts of this section of the relay the
new C109, Catalog #C0-10, and C110, Catalog #C(0-21, conden-
sers as shown,

6. Connect rotor of other outside relay section to the point between
Cld2 and R105. Add the new trimmers C125 and C126, both bear-
ing Catalog #CO-9Z, to stator contacts of this section as shown on
attached diagram,
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10.

11.

12,

13.

14,

5.

Replace R1i05 with a 1 megohm resistor, Catalog #RE-32,

Center pole of relay Ki02 is not used. Ground both stator con-
tacts and rotor so that this pole will act as an isolation shield
between the other two poles.

Replace Cl21 with a , 005 mfd 500 volt Mica condenser,
Catalog #CO-5,

Replace R126 with 10, 000 ohm potentiometer, Catalog #RE-255,

Replace head assembly with later type having 1l mil record he:a:d
gap and 1/4 mil playback head gap. Machines manufactured Lprmr
to serial number 1605 were supplied with a record head having a

2 mil gap and a playback head having a 1/2 mil gap. The later type
head makes possible reasponse at the 7 1/2" tape speed to 15, Qo0
cycles.

Replace C1l19 with . 002 mid 500 volt Mica condenser, Catalog
#C0-21,

When installing new head assernbly, the erase current sh{?uld be
reduced from 250 ma to 150-175% ma by meansa of erase trimmer
C120. Erase current can be determined by inserting a 10 ohm
resistor in series with a ground iead of the erase head and meas-
uring the voltage drop across the resistor, This measuremernt can
be facilitated by ordering an adaptor plug, Catalog #PL-375,

C109 hecomes a . 0035 mifd 500 volt Mica condenser, Catalog #C0-10,
C110 becomes a . 002 mfd 500 volt Mica condenser, Catalog #CO~21.
SERIALS 176 througk 8385

Make all changes outlined for serial number category 100 through
175" excepting step 2,

SERIALS 886 through 890

Make all changes outlined for gerial number category 100 through
175! excepting steps 1 and 2.

SERVICE BULLETIN
MAGNETIC RECORDERS
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SERIALS 89] through 1604

1. Perforrm only steps 11 through 15 ocutlined in serial number category
"100 through 175",

SERIALS 1605 through 2912

1. Perform only steps 14 and 15 outlined in serial number category
'"100 through 175",

GENERAL

after having rmade all the necessary above changes the record bias
should be set, Feed a 1,000 cycle tone into the recorder input and while
recording adjust the bias centrol teo peak playback output 25 read on the
VU meter. Realign the heads, both record and playback, by means of the
Ampex standard alignment tapg, Catalop #4494, and then re-~equalize hoth
the recerd and playback amplifiers to the attached set of curves using
equipment set up as shown, Finally, check for overall flat response., The
recorder should now meet the specifications shown on the attached speci-

fication sheets,

Eaclosures

Fig, 6 = 9=3-52 -~ Record Amplifier & Power Supply
Fig, B8 - 1-2-5]1 - Playback Amplifier

Fig., 16« 9-5-52 - Record Amplifier Response Curves
Fig, 17= 9-5-52 - PFlayback Amplifier Response Curves
Service Bulletin #19 - Parts List = 9-26-52
Specification Section 1 Page 1 -~ 2-29-52

Specifications Section 1 Page 2 -~ 2-29-52




!
P |
SERYICE BULLETIN
MAGHETIC RECOEDERS

CORPORATION

LalE
MoRF

23d CHARTER 5T -« FMERG XMW S-T471 ’ Hnﬂ
fTwr REOwWOQOQD CoF¥ C Al dI BL.-E1IH ML 15
CaBLE 4DDRESS: awPEY PECYWQOD CITY PaGE NG R

RECWw IOD Z11Y, CALIFOEMIA

ELECTRUNIC COMPONENTSE NECESSARY TO
MAKE EQUALIZATION CHANGES [N MODEL 300

{2}
(2]

(2}
(2)

RE-44
Co-111
RE-273
Co-53
RL.-2
CO-10
Cir-21
Lo 92
RE=37
CG-5
RE-255
FPL-2T3

dTh-1AC
475 - 2AC

CO-111
RE-273
CE-61
RI.-2
CO-1¢
Co-21
CO=-02
RE-3Z
CO-5
BRE-25%
PL-315

4T5-1AC
4TE-LAT

ch-111
RE-2713

Hecorders SGerial #]00-176

19,000 ohm | watt Compoailion Remistor R

, 036 mid 150 v Tubular Condanser 50

5000 ohm C.arkaon Polentiometer

100 mfd 50 v Electralytic Condenker

i Fole Double Throw DC Relay

L0035 mifd 500 v Mica Condenser 5%

L0022 mfd 500 v Mica Condenger 5%

L0001 afd Padder Condenaer

L Megohm 1 watt Composition BEesistor

0008 mfd 5010 v Mica Condenger

L0, d0¢ nam Wirewound Potentiometer

Flug, Erase Outpul {for making Adapter for
mrasuring Erase current)

Head Assemhbly - Congnle

Head Apgembly - Rack and Portable

Fecorders Serial k176 500

L0360 mdd 153% v Tubular Condenser 7%

500 ohm Carbon Potentinmeter

190 mid 50 v Electrolytic Condenser

3 Pole Nouole Throw DC Relay

L0055 mfd SO0 v Mica Condenger 5%

L0102 mid 300 v, Mica Condenser 5%

L010] mfd Padder Condeneer

]l Megohm | watt C.ompoaition Reasistor

LA0GES mfd SO0 v Mica Condenger

10, C00 ohtts Wirewaound Foteatiometer

Fiug, Erase Outpur {for making Adapter for
metasuring Eraaes current)

Head Assembly - Coneole

Head Aasembly - Rack and Fortable

Hecordera Setial #501-A85
L1360 rofd 150 v Tubwlar Condenaer 5%
RO0D0 Ohm Carkor Potentiometer
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OOt 100 1D 20 v, Zlectrolyvtic Condenssr

RL-2 Fole Couble Throw U2 Eelay

a0=10 L0035 LiFD 30U ¥. .idea Condenser g
00=21 007 YD GO0 T, idca Zendenser G
DR 001 [ 70 Fodoer Condenser

fii=32 1l llegerm 1 "zt Composition eslster

C0=5 LOOOE TE0 E0D ¥, Jllca Jendenser

Fhe2ih 13,000 Oha . . Zotentiometer

FL-375
h75-1

clu-,
nead asserzly -

frase Cutout (For laking sdeptsr for
Tonacle

LFc-2 Head -~ssemniy - ~aok and Portakle
REO0RILCS 5LRIan #586-8%0

20-E3 2070 BTV, Tlectrolvtie Zondenssr

Bo-¢ 3 rele Jgukbls Thre: OC Hciay

- - — - s - .ot

CO=10 o3 . ﬂ ﬂDﬂ Ve “fea Condonzer GE

0o=-21 LO0Z2 GED 2 V. Jden Dondsnser LA

Co=597 .uuﬂl =D Ladder condenser

A3 oigeohm 1 VTatt Corposition aslsztor

Q=g .L'"m ) 500 Y. Fien Condenser

-o=2Ct lﬁ,OGG OF.1 7, 7, Fotenticmeter

SL-3753 Fluz, Urase Cutput (For laking Adspter for

LTsel dead ossombly - Zonscle

LT5-2 Jesd Lssaeanly - Fack and Fortable
TLOOTORE ST LD £831-1604

n0-21 LO02 T 320 Y, lica Tondensar 57

So=375 Plug, Srase Output (Dor laking Ldamter Ior e

Sl=1 LID3EOCFD SO V. itea Condanscr 55

L7g-1 Fexl asserhly - Jeazole

L7e -5 ilezd .ssebly - Pack and JQortsmls
Gl DesS 500 1Al Fla0n-z9]2

Co=10 JJ03S UTFD 500 V. llics Condenser 3%

CO=-21 02 T GO0 V. fra Condenssr GF

SERVICE BULLETIN
MAGNETIC RECORDERS

DATE:
MODEL EeN
BULLETIN HO: 13
PAGE NQ: &

“easuring “rase Current)

dleasuring

Iraso Current)

ssnring
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SECTION 1
SPEZIFICATIONS FOR MODEL 300

All performance characteristics of the Model 300 Magnetic Tape
Recorder equal or exceed the standards of the NARTB (National Asscciation of
Radio & Television Broadcasters). All Ampex audio recorders produce a tape
frequency characteristic which has been accepted as standard by the NARTB.

TAPE SPEED: 15 inches per second and 7. 5 inches per second, with speed
change effected by & single control, The same control also provides the necessary
egqualization change t¢ compensate for the change in speed,

FRECUENCY RESPONSE: At 15 inches +2 db 30 - 15,000 cycles,
At 7.5 inches +2 db 40 - 10, 000 cycles,
Down no more than 4 db at 15, 000 cycles,

SIGNAI -TO-NOISE: Qver 70 db unweighted noise to maximum recording level,
Cver 60 db, as defined by NARTB standards. By NARTDB

definition, the signal-to-noise ratio is the ratio of peak recording level to the total
unweighted playback noise when erasing a signal of peak recording tevel and in the
absence of a rew signal. Thus bias and erase noise are included, as well as play-
back amplifier noise. All frequencies between 50 and 13,000 cycles are measured.
The peak recording level is defined as that level at which the overall {input to output)
total rms harmonic distortion does not exceed 3% when measured on a 490 cycle tone,

STARTING TIME: Instantancous. {When starting in the Normal Play mode
of operation, the tape is up to full speed in less than /1D second, )

STOPPING TIME: When plaving at 15 inches per second, tape moves less than
Z inches after depressing Stop button,

FLUTTER AND WQOW: At 15 inches per second, well under 0, 1% rms, measur-
ing all flutter components from O to 300 ¢cycles, using a tone of 3,000 cycles, At
7.2 inches, under 0, 2%.

PLAYPACK TIMING ACCURACY: 0.2% or 43,6 secands for a 30 minute
recording.

CPLAYING TIME: 32minutes at 15 inch speed on standard NARTB reel, 64
minutes at 7.9 ifich speed. The Model 300 will also accommedate the standard RMA
reel 1o various thicknesses,

REWIND TIME: QOne minute for the full NARTB reel. {2400 feet)

CONTROLS: 5Start, Stop and Record are pushbutton, relay operated and may
be remote controlled, Normal Play, Fast Forward, aml Rewind on a selector switch,
with rapid shuttling back and forth made possibile by instantly changing from one mode
of operation to the other without stopping in between,

MODEL 300SECTION I Page 1
9-1-562



COMPLETE ®LUG-IN HEAD HOUSING: Double mumetal shield cans on
playback head, equivalent shielding on record head, matching self-aligned covers
on hinged gate, Drop-in threading.

SIMULTANEOQOUS MONITORING: Independent record and playback systems
allow the tape to be monitored while recording.

RECORD AMFLIFIER: 13,000 ohms bridging input, normally set up for +4
VYU in balanced or unbalanced,

PLAYBACK AMPLIFIER: Adjusted for ¥4 VU output, 600 aohms or 150 chms
balanced or unbalanced., Will detiver 20 dbm without exceeding 1% total harmonic
distortion at any frequency from 30-15, 000 cycles,

DIMENSIONS: Mechanical unit on 24-1/2" panel and Electronic unit on 12-1/4"
panel. For standard rack, console or two case portable mounting,

SHIPFING WEIGHTS AND MOUNTING: Console 270 pounds, Portable Case
175 pounds, Rack 140 pounds,

POWER INPUT REQUIRED: 3 amperes, 115 volts, 60 cycles, (Available on
special order for 50 cycles.)

METER CONTRCL PANEL available at extra cost with features outlined
below:

Mounted on 5-1/4" panel for rack, console, or portable case mounting,

Bridge Input step control will adjust record level for any input greater
than -20 VU, 10,000 ohm bridging, any balanced or unbalanced line.

OQutput 5tep control will adjust level up to ¥8 VU repardiess of tape
level = = 600 ohm or 150 ohm balanced or unbatanced line,

VU meter will meter playback output while recording or playing back,
Calibrated for +4¢ VU ocutput.

Cutput key {line or cue),

Phone Jack with input-cutput key {4 -B Kevy).

MODEL 300 SECTION I Page 2
G-1-K2 -
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USING 7" RTHA HEELS

Although the 300 series recorders wWere desipned to use lD%" NARTE reels,
they will play 7" reels if the tak=up and rewind torques are corrected.
To make these corrections, the following parts are required:

(2} 150 ohm 50 watt resistor, catalog #RE=131
(1} Double Pele Single Throw Toggle Switch, Catalog SW-

Center the toggle switch 1 3/4" from the rear of the top plate. Wire
according to diagram below:

RLo| REO™ R¥o3

r"' -
™ r 1 “« In
d > 0 >
:::.(‘ - . S
o u -
0 fem = == == 1 D
TS ' Ree|l Size Scorte h 1_,___,.-'}
it in Svall vyeel
2+3  Tionm

!
Foos\n
% d

O
_"r""lnrl..tql SFasT o
Forwevd Mddlfﬁﬂﬂlif'.')i\n?" K
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(2} 150 ohm 50 watt resistor, catalog #RE=131
(1} Double Pele Single Throw Toggle Switch, Catalog SW-

Center the toggle switch 1 3/4" from the rear of the top plate. Wire
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ADAPTING TUDVTEBIES 70 USE CATALOG #1917 EDITING ENCBS
i1 BATLY MNACIHITUES

If it is desired to use the new editing knob asserblies, catalog #1917, with
1 Undel 370 recorder which Hoes no% have the holes drilled in the turntable,
the attacshod drawine will gerve as a template Aiarram for drilling these
holes.,

Jinen drilline *heses holes cave should be taken that metal filings deo not fall
ints the end-hell of thr tormtable wotosr,  This can he accomplished by wrapp—
ing a cloth arcund ithe end-hell on the under side of the top plate while
drilling.
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2,000 DiIA.B.C.

L ;-_(.255) DiA.

2 HoLES

ALL HaOLES % EDGES EQUALLY SPACED .
TO BE SWVMaOTH QUT
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PAGE MO 1

INSTRUCTIONS FCR CONVERTING RACK MOUNTED SERIES 300 TOF PFLATE TO
CONSCGLE MOUNTING

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

2. Install one end of a new #A 102); console drive motor hinge spring in

the bracket hole neazrest the motor and the other end over the motor lock—
ing hook extension,

3. Remove disc "B" from the top of the takeup tension arm assembly. (Fig,
L of imstruction book) Decrease the coil spring tension by moving back 180
degrees the pin that the spring is hooked over.

L, Remove the compression type capstan idler return spring "A" (Fig, 1 of
instruction hook) and install a new #L00 compression spring. Re-adjustment
of the capstan idler adjustment nut "F" is performed as follows:

&. Back off the nut until the solenoid plunger can be manually bottomed
and the nut clears the adjus tment arm.

b, While holding the solenoid plunger in this position, re-tighten the
nut «..iil the capstan idler Just touches the capstan.

¢, From this settineg the mut should be turned in an additional 2 to

23 turns 3o that when the precorder is ruining 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

s1ip against the capstan)
Springs needed for conversions

Part Yo, Description

102, Drive Motor Hinge Spring (console)
ho0 Capstan Idler Return Spring (compression type)
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INSTRUCTIONS FCR CONVERTING RACK MOUNTED SERIES 300 TOF PFLATE TO
CONSCGLE MOUNTING

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

2. Install one end of a new #A 102); console drive motor hinge spring in

the bracket hole neazrest the motor and the other end over the motor lock—
ing hook extension,

3. Remove disc "B" from the top of the takeup tension arm assembly. (Fig,
L of imstruction book) Decrease the coil spring tension by moving back 180
degrees the pin that the spring is hooked over.

L, Remove the compression type capstan idler return spring "A" (Fig, 1 of
instruction hook) and install a new #L00 compression spring. Re-adjustment
of the capstan idler adjustment nut "F" is performed as follows:

&. Back off the nut until the solenoid plunger can be manually bottomed
and the nut clears the adjus tment arm.

b, While holding the solenoid plunger in this position, re-tighten the
nut «..iil the capstan idler Just touches the capstan.

¢, From this settineg the mut should be turned in an additional 2 to

23 turns 3o that when the precorder is ruining 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

s1ip against the capstan)
Springs needed for conversions

Part Yo, Description

102, Drive Motor Hinge Spring (console)
ho0 Capstan Idler Return Spring (compression type)
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INSTRUYCTIONS FOR CONVERTING CONSQLE MOUNTED #1300
TOP PLATE TO RACK MOUNTING

1. Add: Drive motor return spring (rack mount only). Hook spring from

bracket on end bell of drive motor and extend to hook on the motor
locking hook extension on drive motor mounting casting, '

2. Remove disc "B" (Figure !} of instruction book) on takeup tension arm

assembly and twist coil spring an additional 180°. Transfer pin to
hole on opposite side and hook end of spring.

3. The compression type capstan idler return spring "A" as shown in Fig-

L.

S.

ure 1 of the instruction book must be stretched so that the idler will
clear the tape when the drive snlensid is in the de-energized position,
This spring should be stretched without removing it from the link rod
50 that the setting of the capstan idler adjustment nut "F" will not
have t¢ be changed., Do not over-streteh the spring, however, as too
much tension against the capstan idler arm will tend to prevent the
idler from providing the proper "dig" when the drive solensid is ener-
gized, If adjustment of the capstan idler adjustment nut "F" does
become necessary, the following procadure should he followed:

Back off nut "' yntil the solenoid plunger can be manually bottomed
and the nut clears the adjustment amm,

While holding the solenoid plunger in this position, re-tighten nut
TF* until the capstan idler just touches the capstan, Turn nmut "F7
in an additional 2 to 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).

Reel hold down knobs requireds

Serial Nos, below 14500 - Use £3D
Serial Nos. above 1600 -~ Use LL,02

Head cables should be long enough if electronic chassis is mounted up=-
slde down,
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CONVERSION OF MODEL 300 TO 15-30 IP8

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 Equﬂ.]jz.ﬂ.tit}n characteristics in accordance with the requirements of the higher
apeed,

The specifications are identical to those of the 7-1/2 - 15 ips machine ax-
cept for speed and frequency response. The frequency response at the 30 inch
speed 18 plus or minus 2 db, 50 to 15000 cycles,

PARTS REQUIRED

251 Flywheel, Reel Idler

352 Spacer, Reel Idler

817 Bracket, Relay Mounting

1030-2 Motor Assembly, 15-30 ips, 60 cps
or 1030-4 Motor Assembly, 15-30 ips, 50 cps

3958-3 Bracket, Motor Mounting

020-001 ; Relay

RECORD ELECTRONICS

Disconnect swinger of K102 and L101 and connect to ground.
Remove C108.

Remove C110.
Place C110 between open end of L101 and ground.
Connect high speed contact of K102 to C105 and R1086.
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AMPEX
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DATE:

April 24, 1957

MODEL:
34 CHARTER S5T.» EMERSOMN B-1471 300 Series
TWX REDWOOD CITY CAL 41 BULLETIM NO- 25
CABLE ADDRESS: AMPEX, REDWOOD CITY PAGE MO:
REDWOOD CITY, CALIFORNIA 2of 4

PLAYBACK ELECTRONICS

Add Ampex #020-011 Relay, connecting coll 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 hoth electronicsa.
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