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AMPEX MODEL 301

The AMPEX Model 301 recorder is a modified version of the Model 300, converted to
run at 15 and 30 inches per second. The difference in speed is accomplished by changing the
diameter of the flywheel on the capstan shaft (see fig. 2) and of the motor pulley. Also, the
rubber tire is placed on the motor pulley instead of the capstan flywheel. A lower mass fly-
wheel is required on the reel idler.

Because of the greater power required to drive at 30 inches per second, a ball bearing motor
is required. The audible noise level of the drive is greater than the Model 300 for this reason,
especially at the highest speed.

The electronic alterations which are made for the Model 301 consist of incorporating
relays which operate from the Speed change switch. The 15 inch characteristics are identical
to the Model 300. At the 30 inch speed, the relays operate to alter the equalization charac-
teristics in accordance with the requirements of the higher speed.

The specifications for the Model 301 are identical to those of the Model 300 except for
speed. The minimum performance characteristics at 30 inches are the same as specified for 15

inch operation.

SecTioN I PaGge O
2-6-50



ANPET MOOTL 302

The Ampex Model 302 is designed primarily to be used for
recording telemetering chennels up to 35 kc. However, it is well
suited for the recording of all types of data covering a frequency
range of 50 to 40,000 cycles.

The only mechanical differsnce in the Model 302 from the
standard Model 300 is that the drive has been modified to run at
15" and 30" per second, instead of 7.5 - 15", The modification is
identical to the Model 301, and i1s accomplished by using a different
pulley ratio between the motor and capstan flywheel.

Flectrically, the erase an<d record heads have been modified
to onerate at a frequency of over 150 k.c. The playback head has been
modified to respond to 60 k.c. The electronic chassis has been modi-
fied to record with a2 constant current record chsracteristic, and the

overall response is flat to 30 k.c. at 30 inches ner seconds At 15
inches per second, the response is flat to 20 k.c,

SPECTFICATIONS
A, Speed: 30" per second or 15" per second.
B.  Frequency Response: At 30" per second, % 2 db. 50 to 30,000
cycles. Down no more than 10 db., at 50 ke,
At 15" per second, 4+ 3 db. 100 - 20,000 cycles.

C. Signal to noise ratio. At leasst 50 db. beiow 1% overall
distortion, measured in band widths not exceeding one octave,

D. Constant current record characteristic.

E, Playinz time: 16 minutes at 30", 32 minutes at 15",
F. Bias frecuency: Greater than 150 kec.

G. Flutter and wow: Less then 0.1% r.m.s.

All other features identicasl with Model 300,
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INSTALLATION

Input and output connections are made to terminal strip
on the back of the Meter Control Panel (see Figure 12), The input
connections are made to terminals 1, 2 and 3. If the input is un-
balanced, connect the grounded side of the line to terminal No., 2,

Output connections may be made either to the Monitor
terminals €, 9 and 10 or to the Line Out terminals Nos. 13, 14 and
15, 1If connections are made to the Monitor terminals, the monitor
may be switched from the input to the output of the machine by means
of the Monitor key on the Meter Control Panel. In this case, the
monitor should have & bridging input and the playback amplifier
should be loaded by placing the Cutput key in the Cue position. If
output connections are made to the Line Out terminals, the equipment
being fed should vrovide termination to the playback amplifier with
a 600 ohm load. If unbalanced connections are used, terminals 10
and 15 should be connected to ground.

The normal record level has been set at 1% overall dis-
tortion. The normal setting of the Playback Level control is 10.
Thus, with the Playback Level control set at 10 and the VI meter
reading O, stendard level is being recorded on the tape.

Bias is set to give maximum output when recording a
constant level 1000 tone,

If the machine has been subjected to severe cold, allow
the drive assembly to run for five minutes before using the
machine.



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 between 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
1214” 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 Vmay
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 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 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 II 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 4 V.U., machine output -}- 4 V.U., see Fig. 10C.

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

B. Level is set by adjusting Playback Level step control to 14, and adjusting Record 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.

[II. Machine With Matching Input 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 IL

C. For inputs less than 4 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 7 3200 7
13 7 1600
12 7 800
11 400
10 " 200
9" 100 "
8 7 70 7
s0 "

[. (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.)

4. Start tape. :
5. Adjust R213 (now on panel) so panel VI reads 0 on 1 Kc. test tone.

6. Align playback head gap on 15 Kc. tone. (See HEAD ALIGNMENT.)
7. Adjust Playback Equalizer (C205) for flat response.
8. Set Playback. Level control at 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.

LN

*NOTE: All step controls located on Meter Control Panel. SECTION I 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 rate 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 VIVM 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 250 Ma. erase current. The erase is now propetly 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 (inereasing 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 output.

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 at which all frequency response measurements should be made in order
to prevent tape saturation.

D. Set 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 L.

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 6-15-49



7. RECORD LEVEL ADJUSTMENT:

In all cases, connect audio oscillator to the input of the machine and adjust level to 4+ 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.

SECTION III PAGE 3 6-15-49



ELECTRONICS SPECIAL CONSIDERATIONS

I. 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. C113 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. '

IIl. 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.

VI. 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.

SECTION III PAGE 4 6-15-49
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1.1

SERVICE TAG (AMPEX) shall be attached to each item of material returned from
the field,
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FROM = Print the name of the installation from which the material is being
returned,

ADDRISS - Print the address, city, and state in which the installation is
located.

Give the code number and the name of the equipment being returned, and the
serial number of the machine on which the item was replaced. ’

REASON FOR_RETURN -~ Ixplain the defect in detail, When reiurning a trans-
former state "Grounded to case", "Short circulted windings", "Open circuited®,
etce Do not use explanations such as "Defective!, "N,G.", etcs

QUANTITY - A separate tag must be issued for each item beingz returned.

DAYS~HOURS USTD - For "Complaint" returns give the number of days or hours
used, This is important,

REPLACING SSA N0, ~ Give the number of the SSA, TForm ASC=70, on which the
replacement material 1s being ordered.

DIVISION ~ Give the name of the division,
INSPECT(R «~ To be signed by the Inspector.
DATE - Show date of origination of complaint.

CREDIT RETURNZD ARTICLE TO - Indicate whether eomplaint, surplus,-or for
repair,

J» DISTRIBUTION

" Attach to material,

Return defective equipment ta Division Office where Ampex inveice number will
be added to tag and equipment re-shipped to Ampex Tlectrie Corporation for

~ credit,

1 Page =~ Page 1 ‘ Issued by September 18, 1951

Tngineering Department Tssue #1
Printed in U.S'A.



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.

SECTION IV PAGE 1 6-15-49



/ / HEAD ALIGNMENT

Remove the top over 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 fequires 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.

SECTION IV PAGE 2 6-15-49



/' HEAD DEMAGNETIZATION

4

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 a “U” shape and bring the ends of the "U” to a spacing of 1”. 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 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 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 starting 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 spring hinge which is moved by a solenoid to
engage the motor and the capstan flywheel. In the rack mounted position the additional spring "B" must
be attached.

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, 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. To oil: Loosen set screw in dust cap surround-
ing 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 disassembled.

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 just deform the rape if the tape is stopped with the hand
while the machine is running. This pressure is adjusted at point "F” in Fig. 1. A drop of oil on all bear-
ing surfaces of this mechanism at six month intervals is recommended. WARNING! Under no condi-
tions sheuld any oil be allowed to come in contact with the rubber surfaces of the capstan idler and fly-
wheel.

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 bearings require servicing or replacement the com-
plete reel idler assembly should be exchanged for a factory reconditioned 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 circumstance should the shaft be removed from the assembly, since in all prob-
ability the relationship of parts will be lost. This may result in the introduction of the reel idler period
into the measureable flutter and “wow” components of the machine.

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 adjustment
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. How-
ever, unless tampered with, the adjustment should be permanent until such rime 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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» EXTERNAL MONITOR

AMPLIFIER
@
O
MON{TOR
LINE | \NE ouT
600 O +4VU
LINE IN RECORD
LEVEL RECORD PLAYBACK o
-10 VU OR CONTROL AMPLIFIER AMPLIFIER
GREATER CUE
I0K BRIDGING WIM
RECORD PLAY-
HEAD  BACK P"LAngéfK
HEAD
CONTROL
(A)

LAYOUT FOR BRIDGING METER CONTROL PANEL

» EXTERNAL MONITOR AMPLIFIER

50Ut
LINE
MONITOR
600 N
LINE IN RECORD RECORD
+4 VU OR LEVEL
GREATER CONTROL

LINE
+4vu
PLAYBACK o
AMPLIFIER —l l’AMPLlFlER

RECORD PLAY-
HEAD BACK

PLAYBACK
LEVEL

CONTROL DUMMY
HEAD e
(B) LAYOUT FOR MATCHING METER CONTROL PANEL

e RECORD PLAYBACK

LINE IN _ +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: |. SCREW DRIVER GAIN SETS ON RECORD & PLAYBACK AMPLIFIER CHASSIS WILL ADJUST FOR

INPUT
LEVELS OF —20 VU TO + 8VU 8 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

FIG. 10




MP-515

METER
PANEL

ELECTRONICS IN—P»

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

MP-475
HEAD
HOUSING
PLAY BACK —
RECORD ——P»
ERASE—— P
A.C.
POWER MP-5I1
IN TOP PLATE

4\1%ER-—CHASS|S POWER

REMOTE CONTROL CABLE
OR (DUMMY PLUG A-56T7)

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)

FiG. 1
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$2003
STOP BUTTON

- . $2002
——0 | o—+ START BUTTON
ol

—0 O

52001l

RECORD
BUT TON @D :Ezc%?a'o
_3‘— LIGHT

A-567 PLUG ON ——
CONNECTOR PANEL.
REMOVE JUMPERS 8
CONNECT ASSHOWN. T3 3 4 5 6 7 8

A200! 120 VOLT, 6 WATT LAMP
S$2001 SNAP ACTION PUSH BUTTON
SWITCH, NORMALLY OPEN. | AMP. 1I5V.
$2002 DOUBLE MAKE SNAP ACTION
PUSH BUTTON SWITCH,
NORMALLY OPEN. | AMP. 1I5V.
S$2003 SNAP ACTION PUSH BUTTON
SWITCH, NORMALLY CLOSED.
| AMP. IS V.

REMOTE CONTROL CIRCUIT
MODEL 300

AMPEX ELECTRIC CORPORATION
SAN CARLOS, CALIFORNIA FIG. |14
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ALTTC STRVICE CORPORATION
AMPTX TAPL RTCORDERS
MANUAL_FOR_SERVICING Section I-1
Addendunm #1

0. RUASON FOR RUISSUE
0.1 To make revisions in accordence with suggestions from Ampex Electric Corp.
1, PURPOSE

1.1 To outline several changes of procedure in settingz up Model 300 Tape Recorder
which are not covered in the regular instruction boolk.

2+ PROCZDURE

2.1 Unpack the equipment, and examine carefully for any possible damage in
shipping.

2,2 Follow the procedure in the instruction book under UNPACKING AND INSTALLING.
Note particularly the fact that the drive motor is blocked for shipment, and
must be freed before the power is turned on.

2.3 Check head alignment with standard tape. There has been some indication that
the alignment may shift in shipment. Call reports should indicate where such
adjustments are needed to correct this condition, :

3. GENZRAL ~ SZRVICING NOTZS

3.1 One case of trouble which was reported was caused by the pickup of the
magnetic coating of the tape guide of the shutoff lever, This phenomenon
occurred at fast rewind speeds and anparently was due to the fact that the
demonstration progran material was recorded on unlubricated tape. No pickup
occurred at normal playback speeds., The manufacturer has advised that the
newer tapes would not lose their coatings even at rewvind speed. Any cases
of such trouble should be reported so that this information can be passed on
to the manufacturer.

1 Page ~ Page 1 Issued by June 2, 1950
Engineering Department Issue #2
Printed in U.S.4A.



ALTHC SCRVICT CORPORATION
AMPEX TAPE RICORDZRS
MAWUAL, PO SERVICTNG Section I-1
Addendum #1

0, PURPOSE

0.1 To outline scveral changes of procadure in setting up Model 300 Tape Recorder
which are not covered in the repulor ingtruction hook,

1. PROCIDURL

1.1 Unpack the equlpment, and examine carefully for any vossible damage in
shipping,

1.2 Follow the procecdure in the instruetion book under UNPACKING AND INSTALLING,
Hote particularly the fact thet the drive motor is blocked for shipment, and
nust be freed before the power ls turned ons On the first twe machines,
congiderable adjustment was necessary to obtain the proner speed, as we
dlscovered that the first springs we werc using on the drive motor adjustment
would suffer some cold flow without rccovering., This has been corrected with
a beotter spring,

1.3 Replece reel idler flywheels which are packed scparately. In the production
mechines,it was found necossary to double the inertla of the reel idler fly-
wheel, Thereforc, until a new £lywheol is available, we are nubiing two of
the regular flyvhcels on the reel idlor, Becausc of the large wedght, the
recl idler shaft 1s casily bent if the unit is mise=handled in shipment, and
therefore it was found neceoggoary to pack the flywhecls scparately, A now
flywheel has heen designed which will take the placce of the two present oncse,
The center of gravity ls such that it will not rcguire removal in shipment,

1.2 Cheek head alignment with standard tape., Thore has beocn some indication that
the aligmment may shift in shiomont. Call reports should indicate where such
adjustmonts are ncoded to corrcet this condition,

2. GENZRAL - SERVICING NOTES

2.1 Any strong transicnt pulse which occurs while the machine is rocording will
megnetize the rocord head. Therefore users should he warned to be very
carcful to observe the Tollowlngs

(a) Do not pull out any tubes in the rocord amplifier while rocording.
(b) Do not discomnact or conncct the rocord head cable while recording,
(¢) Do not depress the Record button until aftor depressing the Start button,
(d) Do not switch spceds while rccording, Always press the Stop button,
change specds, and then start 1p again. (Tho magnetization caused by
changing spceds during recording is slight, increcsing the noisc only
a db or so). WNo harm is donc by changing spceds during pleyback, If
all of the abovo rules erc followed, there should be no trouble with ever
having magnctized heads, If the heads do become magnetized, they are

)

very simply demagnetizod with a unit as described in the instruction

book,

242 Erasc curront is gsot at 220 ma instead of 250 ma, as statced in the instruc-
tion book, Actually, 190 ma will crasc a 400 cycle tonc at pecak rccord
lovel (3% harmonic distortion) within spceifications,

2 Pages ~ Page 1 Lssucd by August 15, 1949
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ALTEC SCORVICE CORPORATION
AMPEX TAPE RUCORDERS
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Addcndum #1
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ALTEC SERVICE CORPORATION
AMPEX TAPE RECORDFRS
MANUAL FOR SERVICING Section I-1
Addendun #2

AMPEX SERVICE BULLETIM, NO. 1, MODEL 300

1. Head Magnetization. In order to realize the full dynamic range of type 111

tape, 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 raise the noise level 5 to 10 db.
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 phenomena which tends
to put an unbalanced pulse through the record head will magnetize it. OSuch pulses
can be causged by appearing in the form of signal or by causing a pulse in the power
supply voltage. If the following precautions are taken, no difficulty should be
experienced with record head magnetization.

as. DO NOT DEPRESS THE RECORD BUTTON UNTIL AFTER DEPRESSING THE START BUTTON.
In other words, allow the ftransient caused by switching the motors and
solenoids to die out before the record head is connected. A one-half second pause

is sufficient.

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

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

In the event that the head does become magnetized, follow the procedure outlined
in the Instruction Book under HEAD DEMAGNETIZATION. If 2 head is powerfully magne-
tized, as when tested with an ohmmeter, the demagnetizing process may have to be
repeated several times. AMPEX will soon have available a simple demagnetizer that
connects to cny 115 V. A.C. line.

2. PBrasg. In all production machines, Cll9 has been changed to .003 mfd. 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 Instruction Book. Actually, 180 m.a. will
erase peak recording level within specifications. In checking erase, always check
with both record and erase heads connected, as the bias on the record head provides
part of the crase,

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 section over a foot long will '
be broken off the end. Upon investigation, 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 nllow the end of the tape
to run out freely. When these sharp edges were filed off, the breakage no longer
occurred. This information is being forwarded to the N A B Sub-Committee for the
standardization of rcels.

Difficulty has also been experienced with the reels not being properly centered.
When inserting the hold-down knob, the knob should be pushed dowm with one hand, and
the reel held with the other hand. As the hold-down comes into contact with the
reel, agitate the reel slightly with the other hand to make sure that the hold-down

< Pages -~ Page 1 Issued by August 29, 1949
Engineering Department Issue #1
Printed in U,S8.4,



ALTEC SERVICE CORPORATION
| AMPEX TAPE RECORDERS
Section I~-1 . MANUAL I"OR SERVICING
Addendum #2

moves into the exact conter of the opening, then push the knob down firmly. The
hold-down knob is being re-—designed so as to prevent the possibility of ~ locking
the recl off-contor, C :

Le Threading., In thrcading the tapc, bo sure to remove any adhesive that may have

been used to scal the end, If this adhesive is not removed, the first layer
mey stick and causc the ond to break off at the end of Rewind.

August 29, 1949 Issued by _ 2 Pages - Pagdmﬁ
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ALTTC SERVICE CORPORATION
ANPEX TAPE RICORDERS -
MANUAL FOR SERVICING - ~ Section I-1
Addendum #3

SERVICE BULLETIN NO. 14, MOIEL 300

1. Solenoids. Some difficulty has been experienced with the humming 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 solenoid will be greatly increased and therefore cause it

to hum, , . \ o

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 thc rubber washer against the arm to operate
it, When the solenoid is seated,-the angle (E) between the rod and the arm should
~be less_than 90°, If this is so, the effective contact point of the washer is on

the outgide. If the angle between the rod and the arm is greater than 90° when the
solenoid is seated, the contact point of the washer on the arm is on the inside,
effectively reducing the moment arm by a considerable amount, and thercfore requir-

ing much grcater force to be cxerted by the solenoid,

The importance of maintaining the above angle (E) beclow 90° was only reeontly
discovered, and it is possiblec that somc machines have beon shipped in which this
angle might bc too great. Whilc no machines have been shipped with noisy solenoids,
it is possiblec that if the above adjustment is not proper the solenoids may beccome
noisy in usc. Should this bo the casc, the adjustment can be gorrccted as follows:

It will be noted that the capstan idler arm shaft (F) is eonnccted to the opor-
ating shaft (G) bclow through a U-shaped torque link (H). If thc bottom (or shorter)
arm of this link (H) is bent in a clockwisc dirsction (whon looking at the link from
the bottem or short arm cnd), this will offcctively roduce the angle (E). In order
to bend this arm, it is ncceossary to romove link (H) and hold it in a vicc. The
link can be romoved by forcing off the spring-lock washers which position the lower
arm (I and J) and which gttach the roturn spring at the top (K). The proper valuc
for the angle (E) is approximatcly 85°, or when tho arm (B) is perpondicular to the
planc of tho solcnoid basc platc,

If the angle (E) is changed, it will be ncecssary to re-sct the capstan idler
adjustment (D). This adjustment is sct so that when tho capstan idler just touches
the capstan, the solcnoid is 1/8 inch shy of scating. 4 simplc way of making this
sctting is to placc a piccc of material 1/8 inch thick between tho solcnoid armatime
~and body and clamp the armaturc down on it, Then tighton the nut (D) until the cen-
stan idlor just touchcs tho capstan,

It may also bc nccessary to rosct the capstan idler solcnoid Stop L. This stop
should bc sct so that at no time during fast winding docs the tapc touch the capsten
idler,

2. Playback Amplificr. It has been found that somc of the carly machines were

shippced with ground wircs connccted to pin number 1 of the input stage and the
following stagc that were of insufficiont strongth and longth to allow the tube
socket to flex without breaking., Unfortunately, scveral of thesc wircs have opened
up in the ficld. The rosult is an cxccssive amount of hum pickup in the first stage
of the amplificr, Co - ' 3
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To rcplace this broken conncdétion, unscrow the.Playback Amplificr from the
~chasgis framc, When the Pl¢ybuck Ampllflgr is lifted up, tho ground conncections
arc rvadlly acccssible.

3. ‘Brokes. - The brakes hqvc boon adgustcd to work propcrly with thce standard NAB
doublc flanged rccle If small RMA rcels or hubs only arc uscd, thc brakes will not
nceessarily stop without slack forming whon fast winding onto the small rcel or

hub, This is bccausc with normal brakc scttings, the inertia of thc rcel that is
taking up the taope scrves.to tbnsion the tapey, and if the braokes arc sct tight
cnough to stop a snall rccl without slack, thc tonsion on thp tape will be cxcessive
when using thoe rogular rccl,

he Cablnot The four foct of tho consolc cabinct arc adjust5blc, so that the cab-

e mama e &

inct nmay be lovolod on any floor by mercly scrbw1ng the feet to the proper
p081t10n.
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SERVICE _BULLETIN NO. 300-1B, MODCL_300

Bclow is quoted contents of a lotter from an Ampex customer conccrning
thc usc of unlubricated tape:

"With rcgard to your problon of tapc breakage, it is wery truc that nicks
on the tape will greatly weaken it, and thorefore nake it sukjcct to breakage.
Wo arc in the proccss of roc—designing the tape guides on the cnds of the tension
arns, and should have some available in about two wecks., We will scnd you a new
sct at No Charge, and would like for you to roturn your old encs. Wc arc anxious
to oxamine thom as no onc else hasg reported this difficulty.

"If you arc going to continually usc snall rcels, I would highly recon-
nend that you incrcase the resistence of R401 and R4A03 to the naxinun values,
Sven changing to higher rcsistors moy be advisable, as onc ppund pull on the tapo
is quitc o bit. The voltage on the motors should be rcduced until the take-up
and hold-back is thc samc as using the large rocl, or in other words, about six
ounccs pull at thc hub, It would be very simple to wire up a double polc switch
to short out the cxtra scetions of the added rcsistance when it is desired to
usc tho large raocls,.

"With regard to thc chatteoring that you ncntioned, this was a problem
that wo had on our largc liodcl 200 when we first changed to 15", and we found it
necessary to ro—dosign to rcducc friction of the bapc on sorie of the stationary
guides. I am vory surpriscd to hcar of it happoning on the 300 as the friction
throughout on the 300 is grontly roduced from the 200, and we have never heard
of this squcaking occurring on thc 300, I would venturc to gucss that it occurs
when using the snaell recls and therefore when the hold-back s oxcessive, This
is another rcason why the notor torque should be roduced for the small recls if
you arc going to usc thorm continuously. Such chattering or squcaking would not
occur with liinncsota lubricatcd tepc, ond that is why we rccormend the use of
this tape, In fact, it was to solve this problom that Minncsota lMining first
inaugurated the usc of lubricated tapes We have found that wecather conditions
greatly influcncce the tendency to squeak, as it is a function of the friction
between the tape and the stationary guidcs, and this friction varics with the
state of the acctate bocking,"
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SERVICE BULLLTLIN, NC. 2, MODEL_ 300

1. Drive Motor Lubrication. The first Model 300 machines were cquipped with ball
becaring drive motors, which requirc no attention., Since that time, slecve
becaring drive motors have becone available, and have been used on all subscquont
production. .If your nachinc has a sleove bearing drive motor, be sure to add the
lubrication of this motor to the maintcnance schedule. : '

Thé drivo notor should be lubricated cvery six months or 1500 hours, whichever
occurs first, with Type DTE hecavy or nedium oil,

The notor should be lubricated with a punp-type oil can, Te rcach the uppor
becaring in the console model, the spout should have a bond in it less than three
inches from the ond, " In the portable nodel, the upper bearing is nost convenicntly
roachced by unbolting and 1lifting the top-plate., The top~platc should be tipped up
ty raising the right-hand ond, as vicwed whon facing the front of the machine, Use
the hold—down knob on the takoup rmotor as a handle for lifting.. The plate nced
only -be lifted o fow inches to oxposc the bearing to boc lubricated.

2+ Capstan 0il Loakage, Therc is a tchdency for oil to climb out of the capstan

bearing housing during the first fow wecks of operation. The capstan bearing
has been thoroughly imprognated with oil so as to drive out any air inclusions, as
the presence of air would tond to force oil out of the bearing housing when it
becones warn. The cxcess oil present climbs up the capstan when the machine is
opaorated, Ordinerily, this oil is caught by the felt washer on top of the bearing
housing, (The ncoprenc washer shown in Fig, 2 of the instruction book was climin-
ated in production becausc it produced flutter)., If this washer becones saturated
with oil, which usually hapncns, then it will no longer bchave as an effective scal.
Therefore after the first weck or so of operation, when nost of the oxcoss oil has
had a chance to work out, tho fclt washer should be removed and washed out in
carbon tetrachloridc, Sluplj renove the capstan dust cap. (scc Figa 2, instruction
book) to rcmove the folt washer, If this washoer is kept rcasonably dry, then no
trouble should be ecxpericnced with oil crecping up the copstan,

3. Head Magnectization. The nagnetization of the rccord head which occurs when the

Spced Change Switch is oporated whilc recording can be-cliriinated by placing a
100,000 ohn rosistor across teorninals 9 and 10 on the back of connootor JlOAP in
the Record amplificr. (Sce Pig. 6 of the instruction book).

Magnoetization of the rocord head coan also occur when a sufficiently high signal
is present to saturate the rccord anplificr, Magnetization is cven worgse if the
rceorder is started or ‘stopped under this condition. Such a signal is 10 db greater
then that neccssary to saturate tho tape, end 30 db above the normal opcrating
point. Care should be taken to avoid such intensc signals. Note that this applics
only for luvolo that are far in exccss of the normal operating 1ovols.

4e Recls. In order for tho brakos to work propcrly, the same sizc recl must
always be placed on both turntablcs, * In using the snall RMA 7 inch rcels,
abnornal holdback tensions will oceur at the ond of the racl duc to the small hub
diancter, This may causc troublc duc to slippagc at the capstan idler (scc Iten
No. 8 bolow), If the snall type recls arc to bo used oxclusively, rcsistors
RAOL and R403, in scrics w1th tho Row1nd und Takeup notors respcctlvoly, should bo
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increased to the maximum setting. It is rccommended that the smaller 5" reels not
be used for recording or playback, (To play the 5" reels, external resistors would
have to be added to R401 and R403 for proper tensions).

5. Erase Trimmer Adjustment. The Erase Trimmer Adjustment, Cl20, is set and sealed

at the factory and should never be disturbed, except when a new erase head is
replaced, If the adjustment is tightened too much, the oscillator shifts into a
differcent mode of oscillation at a higher frequency., At the high frequency, 1t is
impossible to get sufficient bias into the rocord head for proper operation, This
shows up immediately by a large rise in high frequency response at the-high ondg
sinco the bias is effcctive in erasing high frequencics. To climinate the possi~
‘hility of this occurring, the erase currcnt is always set at lecast 30 m.a. below the
point at which the oscillator shifts over into the wrong mede, This is usually
aroupnd 200 me.a., although propor crasure 1s obtained as low as 190 nm.a,

G, Brakeg, In,ordér to avold the rightening action which occurs when brake bands
bocone glazed, the brake bands have been treabed with graphite., With the

crapnited brake bands, the proper tension as measurcd on the NAB reel hub in the

wnwinding or encrgizing. direction is 14 oz, Should the brakes cxhibit a tendency

) 41ghton up or grab, they should be re-trcatcd with graphitc. (Some of the earlier

masiines had brake bands which werc not graphited). A mixturc in the proportions of

one level tablespoon of graphite to onc 8 oz. cup of carbon tetrachloride can be

eonlicd to the felt of thc brakcebands with an oil can., After graphiting, the

nmotors should be run 10 nmin., with the brekcs on to wecar in the graphitc.

. 7« Moter Control Pancl, The Meter Control Pancl was designed for balanced input
and ouvtput., If it is dosired to-oporate unbalanced, the following terminals on
the Meter Control Panel sheould be uscd as the grounded 31do of tho line:
No, 2 on the Linc In conncctions.
No, 10 on the Monitor conncctions,.
No, 15 on the Line Gut .conncctions.

-

8. Tapc Slippagec. Various uscrs have rcported that the tapce slows down ncar the
end of the program, This occurs if thc capstan idler pressurc is not great
cnough, and of coursc boecomes worse at the ond of the rocl where the holdback tone—
sion is highosts Thc condition is furtheor cxaggerated if a small RMA type rcel is

uscd in which casc thc holdback tension is cven hlghor.

Effcctive capstan idler derln” foree is recduced as the capstan idlor gradually
plcks up the lubrication with which lHnncsota lining and Manufacturing Company tvpe
211 tape is treated, (This lubrication is quitc important, as it rcduccs fluttor
end head wear, pernits morc uniform hoad contact and thercfore less high frequency

soplltude variation, ond any tendency for the tape to "squeak". This "squeaking®
comotines ocecurs at the 7,.,5" speod whon using the small rocls and is very objection-
). For this rcason, the capstan idlor should be cicancd with cthyl alcohol at
gggﬁ oncc_cach weck, Also, great carc mugt be taken to sce that oll fron the
»3han dogs not roach the capstan idler.s WNot only will this contributc to slinpage,
hatn oil will ruin the capstan idler tirc, Follow the instructions in Parggraph 2
weove to prevent oil leakago,

To tcst for proper capstan idler pressurs, hold the tape while the machinc is
running in the Play position,. The idlcr pressure should be sufficicnt to just
doform the tape. The pressurc can be inercased as described in the instruction
Tinrch 15, 1950 Issucd by 3 Poges = Page 2
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book, Carc nmust bc takeon to avoid overloading thc capstan idler solenoid if audible
hum is to bc avoided. Such hum has ne cffcct on the porformance of the rccorder,

9, Biag Adjustment. As stated in the instruction book, Paragraph 4, Page 2,
Scction III, the bias is sct at a currcent at which the overall output at 1000
cycles 1s 2 db below the moximum,., The bias currcnt is very uncritical as far as
affccting distortion, oncc a certain minimum is excceded. 4Above this minimum point,
the output romains constant for the same distortion over a very wide range. The
only cffeect of oxccssive bilas currcent is to erasc high froquoncicss Actually, the
optimun currcnt for thc bias sctting is that which preduccs naximm scensitivity at
1000 cycles, The bias scotting is spocified to be nuch higher than this to insurc
that the currcnt will alweys be well boyond the rogion of distortion, This sctting
is oveorly conscrvative, and if it 1s found that difficulty 1s cver encountered in
obtaining sufficicntly high rccord lovel at the high froquencics, greater high fre-—
guency output can be obtaincd by slightly reducing the bias currcnt. Following the
procedurc outlined in the instruction book, any sctting just beyond the pcak to
2 db down is satisfactory.

10. Spced. If the machine has been subjected to scvere cold, the drive should be
allowed to warnm up for 5 ninutcs to rcach spocd stability. This is cspeeially
truc at thc 30 ineh specd on the ilodel 301,
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TUWEUP _AND TRﬁNSMISSION TEST ON _AIPEX 1HODELS 300 & 301.
(Submitted by Eastern Division -Altec Service C.rporation)

After many lengthy tests, the material presented herewith is con-
sidered a concise treatise on the subject equipment, - It was ‘Tound that sone
installations had complex external bridgzing arrangements (some were rather
unorthodox) that took time to figure out., Since it is Alteé's job to get the best
possible results from the Ampex machine, it was felt-that by making all tests
directly at the input and output plugs of the record and playback amplifiers, it
would be possible to evaluate the performence of the machine without getting tangled
up with the customer's own pet idea as to what constltutes 1dea1 mateching cone
ditions. =

The following procedure was evolved in order to standardize tuning
and transmission testing of Ampex machines regardless of the way they may be
matched or bridged into associated circuits, Because some machines come without
meter panels, it is especially importent that correct operating levels are
esbablished in order to prevent distortion and to preserve the high siﬂnal to
noise ratio these machines are capable of achieving. . :

It is proposed that all tests be made with a setup as indicated on
the accompanying sketch, Because the entire procedure has been set up in logical
sequence, it will be found that after two or three times all operations can be
memorized and should not be any more of a problem than meking a transmission test
on film reproducing equipment.

The recommended operating level is +4 dbm in and +4 dbm out. Since
the standard test tape level is 10 db lower than the normal operating level, and
also to prevent tape and head saturation, make allyour tests with & -6 dbm signal
and expect to get a =6 dbm reading across the output. Then after all adjustments
are completed, feed program in . at +4 dbm and get output at +4 dbm,

1. With machine turned off, demagnetize record and playback heads,

2, Set up equipment according to sketch and thread up standard tape. Set
machine speed to l5"/sec. :

3« Play 1000 cycle section of standard tape and adjust playback ampllflér
gain control R 213 until AS-1800 lfeter, connected across the 560 ohm, 1oad
resistor, reads -6 dbm on AC scale,

4e Plcy 1500 cps section and make azimuth adjustment of playback head w1th
1/4“ spintite wrench to get maximum response.

5, Run balance of standard tape and flatten out response by adjustment of
high frequency trimmer C 205 if this should be requlred

6. Remove standard test tape and thread up a reel of 1114 tape. Set AS-1600
Oscilletor to -6 dbm, 500 ohms out, at 1000 ecps. Start tape and press
record button, Turn record amplifier gain control R 101 until meter,
which is still connected to playback output reads ~6 dhm.
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7. At this point it is proper to check the record bias adjustment, Record

11000 eps tone with A3-1600-Uscillator still set to =6 dbm, and turn record

. plas cortrol R 126 fully countexclockv1se. Reget R 126 in a clockwise

:fdlrectlon wtil maximim outhut is read on AS~1300 Meter. Keep turning

. B 126 until the peak is passed and a 2 db drop shows on meter, This is the
optirium bias adjustment, Now the reading on the AS-1800 Meter may no longer
be =6 dbm, If it is not, adjust record amplifier gain control R 101 again
to obtain -6 dbm on meter,

8¢ lilake a21muth adjustment of recording head while recording 15 Keps, with
AS-loOO Uscillator still feeding -6 dbm. Adjust for maeximum reading on
+ . the AS-1800 Service lieter, :

9. Now record frequéﬁoies from 50 ¢ps through 15 Keps, keeping the oscillator
output constant at -6 dbm, The- AS-1800 Service Meter should read -6 dbm
plus or minus 2 db, 50 to 15 Keps or hetter. If necessary, adjust high
frequency control R 205 1n record amplifier to flatten out response,

10, Noise level is onecxed by shortlnn input to recording amplifier and placing
a 1 mfd condenser across the 560 ohm load rosistor at the output of the
playback amplifier, Press record button., The AS=1800 Meter should read
-52 dbm or better on the low VIVH scale.

‘ One'note of C& UTION° Do not use earphones across the output to
11sten to the Irequency announcements on the test tape, if you expect to stay within
the proper response limits, There is a loading eifect which increases appreciably
as you go below 1000 cpss If you must hear the announcements, use a bridging mon=
itor or the AA-1000 Amplifier,

‘The maghine is now ready to be placed into service.

If no meter nenel is usou, the cugtomer should provide program
materlal at +4 dbm and he will get a fully modulated tape signal at +4 dbm out of
the playback anip] lifier into a 500/600 ohm load, with a distortion content of 1,1%
and the maximum attainable signal to noise ratlo. When a meter panel is used it is
customary to set the playback level. COHtLOl on step 14 and to adjust the record
level control until meter reads O VU, This will also give a +4 dhm output signal
into a 500/600 ohm load, but shows 0 on the meter due to the 3600 ohm resistor in
" geries with the meter.

Tt 1s suvrested that a final check be mece of the meter panel to
locate any poss1ble defects or loose connectlons. With an oscillator signal no
hlgher than-+4 dbm ‘going into the input to thepanel, press record button and work
the pecord and pleyback - ‘level controls back and forth and note if the panel meter
reﬂlsters a cor“espondlng change in the output,
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DC_CAPSTAN SOLENOID ADJUSTMENT

The Ampex Electric Corporation has recently advised us in response
to an inquiry, that the way to obtain the proper adjustment for the D.C. Capstan
solenoid 1s to recduce the solenoid input voltage to 105 volts by inserting a variac
or other suitable equipment in the main A.C, supply and loosen the tension adjust-—
nent until the solenoid will just properly seat. This will automatically arrive at
the proper capstan idler pressure and no further adjustment is necessary,

After this adjustment is made the variac-or equivalent equipment
should be removed from the circuit and the machine left operating on the standard

normal A.,C, line voltage.
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AMPTX TAPE RECORDERS
WARRANTY TAGS

A1l Ampex Tape Recorders are now being shipped with Warranty Tags
attached, These tags must indicate the effective date the unit was placed in
operation, and coincide with the date submitted to Ampex by the customer.,
No_warranty will be granted if this tag is missing or removed from the recorder
during the 90 day period involved, and the serial numbers must agree.

When a recorder is in condition for operation, see that the tag is
attached with the proper date indicated and that the customer returns the stub
direct to Ampex., No warranty will be effective unless this is done, and all
replacements will be billable. Please be governed accordingly, and inform the
cnstomer to comply.

The initial call reports must indicate that the warranty conditions
have been complied with and the tag attached.

Aso, please note that vacuum tubes are no longer included in this
90 day warranty.

For your further information, the Model 400 is serviced only on a
billable basis,
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MODIFICATION PARTS LIST

PARTS RTQUIRED I'CR COIVERSION OF AMPEX RECORDERS,
MOIELS 300, 301 AilD 302 TO BODINE DRIVE MOTOR

MOLEL SERIAL NUIIBER  QUANTITY DESCRIPTION PART NO,
300 113 to 500 1 Bodine Drive Motor Assembly  B1030
1 Bracket, Hinge B1511
1 *Capacitor €080
501 to 600 1 Bodine Drive ilotor Assembly BE1030
1 Bracket, Hinge B1072
301 and 302 113 to 500 1 Bodine Drive llotor Assembly B1075
1 Bracket, Hinge B1981L
1 Capacitor €080
1 Capstan Assembly C366
501 to 600 1 Bodine Drive lMotor Assembly B1075
1l Bracket, Hinge B518-3
1 Capacitor €080
1 Capstan Assembly €366

Prices on requegt to Headquarters.

#0nly required when original motor was manufactured
by Electric Indicator. Cyclohm and Bodine Drive

Llotors use same capacitor.
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