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GAIN : 

GATES ' M5564 AMBASSADOR CONSOLE 

SPECIFICATIONS 

Microphone input to line output: 104 db+ 2 db . 
Turntable input to line output: 62 db + 2 db . 
Microphone input to speaker 

output : 106 db minimum. 
Turntable input to speaker output: 64 db minimum. 

FR]9.UENCY RESPONSE : 

+ 1 . 0 db from 30 to 15 , 000 cps in all regular - program circuits . 
+ 1 . 5 db from 30 to 15 , 000 cps in all emergency - program circuits . 
+ 1 . 5 db from 30 to 15 , 000 cps in all monitor - speaker circuits ~ 

HARMONIC DISTORTION: 

0 . 5% maximum, 30 to 15 , 000 cps at+ 8 dbm output 
in all regular program circuits ~ 
0 . 5% maximum, 50 to 15 , 000 cps at+ 18 dbm output 
in all regular program circuits . 
1 . 0% maximum , 50 to 15 , 000 cps at+ 8 dbm output 
in all emergency program circuits ~ 
1 . 0% maximum, 50 to 15 , 000 cps at+ 39 dbm (8 watts) 
in speaker outputs . 

IM DISTORTION: 

0 . 5% maximum in program circuits . 
1 . 0% maximum in monitor circuits . 

SOURCE IMPEDANCE: 

Microphone -- 30/50 or 150/250 ohms . 
Turntable/tape/projector/remote/network - - 600 ohms . 

LOAD IMPEDANCE: 

Program line - - 600 ohms . 
Speaker outputs 4 to 16 ohms . 
Audition output 600 ohms . 

NOI SE: 

- 122 dbm relative input noise on microphone channels . 
- 75 dbm relative input noise on turntabl e channel s . 
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CROSSTALK: 

Below noise level, in all channels . 

TRANSISTOR COMPLEMENT: 

SIZE: 

WEIGHT : 

FINISH: 

7/23/62 

6 Industrial type totaling 41 . 

37-1/2 11 long, 11- 3/811 high , 17- 3/8 11 deep . 

87 pounds net . 

Satin anodized black nomenclature on natural 
anodized aluminum background panels on a 
medium gray cabinet . 

- 2 - M5564 Ambassador Console 
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M5564 AMBASSADOR CONSOLE. 

INTRODUCTION 

The M5564 Ambassador Console is a versatile and efficient 
five - channel audio control center for AM , FM and TV broad
casting. It is equally proficient for recording and sound 
distribution systems where a large number of input sources 
must be flawlessly programmed. 

The Ambassador provides for the mixing , cueing, and monitor
ing of a variety of program s ources ~ These sources include 
microphones , turntables, tape recorders , projectors , remote 
pickups and networks . These signals are fed from the output 
of the console to the program line in the transmitting system 
and to the house monitoring speakers and audio circuits . 

The M5564 Console is completely transistorized and self
contained except for the power transformer and VU meter . 
The power transformer has been placed externally to mini
mize hum pickup in the console amplifiers and internal wir
ing. The VU meter is in a separate housing to permit the 
flexibility of placing it anywhere along the top of the 
console , or to set on a desk top by the removal of the 
bracket for console mounting . 

Breaking and jumpering of all major circuits allows full use 
of the normalling jack fields, with all connections brought 
out to terminal blocks for ease of installation and future 
circuit checking. Three speaker muting and warning light 
relay circuits accommodate the two normal microphone chan
nels for three different areas . They may be jumpered to 
operate in conjunction with Channel 3 if this is connected 
as an optional microphone channel . 

Compensation of signal levels by the use of fixed attenua
tors throughout the console minimizes the necessity of re
adjusting gain controls when switching from one circuit to 
another . External inputs should be padded to a nominal - 15 
DBM in all of the medium level circuits to complete this 
desirable operating feature, 

The cue- intercom system provides for the cueing of the turn
tables and all other inputs except the microphones, as well 
as the intercom facilities b~tween the control room and 
studios. It also allows talkback down the remote lines . 
The entire facilities of the cue-intercom system are inter
locked with the speaker muting relays so that cueing and 
intercom signals can not inadvertently get on the air . 
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This introduction has touched on some of the more important 
points of the console to give general information without 
excessive details . Those concerned with the daily opera
tion should study the section labeled "OPERATION" . The 
installation crew should study their section before actu
ally starting the work G Each section is broken down to 
cover different phases so that unnecessary confusion may 
be eliminated and the answer to any particular question 
may be easily found. The engineering staff is urged to 
become acquainted with all sections so they can advise 
other groups in the best performance of the console , as 
well as being able to keep it in top operating condition 
at all times . 

INSTALLATION 

All of the packing material , including any shipping frames 
and platforms , should be carefully removed prior to the in
stallation of the M5564 Console o The removable items are 
as follows: 

2 
1 
1 
1 

1 
1 
1 
1 

994 6034 001 
994 6034 001 
994 5700 001 
994 6035 001 

994 6208 001 
472 0429 000 
646 0379 000 
888 0757 001 

Transistor Preamplifiers. 
Transistor Booster Amplifier . 
Transistor Program Amplifier . 
Transistor Cue- Intercom 

Amplifier . 
VU Meter, in separate housing. 
Power Transformer . 
Group of Knob Decals . 
Instruction Manual . 

If any of the items listed above are missing, search all 
of the packing material again to determine if they have 
been overlooked. If still missing, contact the Gates Radio 
Company for instructions. 

SIZE: 

The M5564 Console is 37-1/2" long , 11- 3/8" high and 17- 3/811 

deep . The net weight is 87 lbs . 

With the plug-in amplifie rs r emoved, place the console on 
the control desk in the final operating position. Determine 
the routing of the interconnecting cables into the cabinet 
and the method of connecting the cables to the control desk . 
The conduit and/or duct layout should also be considered in 
the planning of the interconnecting cable runs . If the cables 
are to come up through the surface of the desk , mark the cable 
access holes (in the console base) on the desk top so that 
they may be accurately drilled after removal of the cabinet .• 
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In some cases, it is preferred to elevate the console cabinet 
sufficiently to permit the cables to lay between the desk top 
and the console base, making a right- angle turn with the cables 
to enter the cabinet . The cables are then dressed off the rear 
of the desk and generally a protective cover is installed on 
the rear of the desk . 

In either type of installation, the console should be fastened 
securely to the control desk after the wiring is complete . 
Thi s is facilitated by the holes in the center of several of 
the large dimples in the cabinet base . The wiring adjacent 
to the mounting hol es should be fully protected during the 
drilling and fastening operation. 

CABLE AND CONDUIT LAYOUT : 

This is of utmost importance in the studio installation. 
Good results , with a minimum of noise and crosstal k , require 
careful planning and consideration before actually starting 
the construction. A system hastily installed , without thor
ough planning , invariably results in continuous trouble until 
rebuilt . 

SIGNAL LZVELS: 

Console cables should general ly be divided into three groups : 
Low level cables may include levels from - 60 DBM to - 20 DBM. 
Medium level cabl es may include levels from - 20 DBM to +14 DBM . 
High level cables may include l evels from +14 DBM to +40 DBM . · 
The AC and power wiring should always be run in separate cables . 

Whenever possibl e do not run any of the four cables listed in 
a conduit along with cables of different level classification. 
If two or more cables must run in a common conduit , never ex
ceed a difference of 40 DB in level between the highest and 
lowest l evel in either cable . Use high quality shielded 
twisted pair , such as Gates catalog number 1261, for all audio 
wiring. For all microphone wiring , and long medium level 
cable and conduit runs , the use of rubber , plastic or cloth
covered shielded pairs eliminates multiple ground loops and 
the resultant noi se problems . Gates catalog number 8440 
microphone cable is recommended . 

In parallel cable runs of different levels, the most important 
aid is physical isolation. Up to six inch spacing is prefer
red . If there is not room for this isolation, do not lace a l l 
of the wires in the same cables . Keep the cables laced sepa
rately for the different level classifications even if two or 
more must lay together . This will give much better isolation 
than when formed into one cable . The deviations from the pre
ferred methods must not be taken lightly or just for conven
ience . Use them only as a l ast resort . 
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Terminal layout is arranged in the Console to allow adequate 
separation of cables up to the point of connecting to the 
terminal block. Low level microphone cables connect to the 
left of TBl (located in the left- hand cubicle , viewed from 
the front panel) . Most of the medium level cables connect 
into TB2 (located in the left-hand side of the right- hand 
cubicle , viewed from the front panel) . The high level cables 
are segregated into part of TB3 (the large 80- terminal block 
located in the right- hand cubicle) . The intercom terminal s , 
relay coils, and other miscellaneous connections are also on 
TB3 . 

Bring the external cables into the terminal boards in the 
most direct route while maintaining maximum separation be
tween level classifications . It would be very helpful to 
make a sketch of the external cables in the vicinity of the 
console and the console terminal boards to fully plan their 
routing before starting to connect to the console . 

Conduit generally affords enough shielding so that different 
levels in separate conduit presents no isolation problem even 
without spacing them apart. Microphone level conduit and 
speaker level cond~it can probably run along together with no 
crosstalk . However, if practical, it is advisable to maintain 
physical separation and add to the safety of the installation. 
Power circuits, especially those with high current, should not 
be in close proximity with program carrying conduit; electro
magnetic shielding is poor in most conduit . 

GROUNDING CIRCUITS 

Grounding circuits , like cable layout and most systems work 
methods, are unpredictable to a certain extent . Therefore , 
no hard and fast rules apply 100% of the time . In this 
section it is attempted to cover the things to avoid and to 
present generally accepted practices that always give good 
results, or allow good results to be obtained with minor 
modifications. Entirely different approaches have been used , 
some with good results, but unless you are an expert on the 
subject, most are risky. 

The console grounding system is based on the one point ground. 
Different circuit grounds are insulated from the chassis and 
othe~ grounds except at one point, where they all join together 
and go to earth ground . This system presents multiple ground 
loops with the resulting hum pickup from circulating currents 
and RF pickup and regeneration. 

External circuits connected in the console should not destroy 
this system. Microphone circuits are not grounded in the 
console . The shields should not be grounded externally except 
after noise checks . They may then be grounded if better results 
are obtained. Turntable and tape inputs are balanced , and feed 
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into isolation transformers in the consol e when switched into 
the program circuits . When they are not switched into the 
program circuits , they feed an unbalanced input into the cue
ing amplifier through two 4700 ohm isol ation resistors in each 
circuit . These resistors are designated as R52 through R75 on 
the schematic diagram. Since grounding an external circuit 
would effectively short out one of the 4700 ohm isolation re
sistors and also create a ground loop between the external 
equipment and the console grounding system, this should be 
avoided . Therefore , none of the medium level inputs into the 
two banks of pushbutton switches should be grounded , they 
should always be balanced circuits without even a center tap 
ground . I f the ground cannot be removed on any of these ex
ternal circuits, or the circuit impedance will not match the 
600 ohm input , an isolation transformer should be employed 
on the external circuit before it enters the console . 

In order to prevent connecting transformer to transformer , (the 
other transformer being the isolation transformer within the 
console) a minimum of 6 DB resistive isolation pad should be 
employed with the output of the pad connecting to the input 
of the console terminals . It might be desired to make this 
pad even l arger in order to attenuate the input signal to 
approximately -15 DBM to match the output level of the micro
phone preamplifiers . This will allow all of the channel atten
uators to run at approximately the same position and provide 
optimum operating characteristics . Order Gates Type A- 21 line 
matching and isolation transformer for this purpose . 

Thus , a safe rule to follow is : DO NOT ground either side of 
external circuits . Generally, theshields of the cables should 
ground at the console only. They may be connected to the ground 
terminals in the console. There may be exceptions to this rul e , 
especially on microphone input circuits , so the shiel d grounds 
should be wired in such a manner that they can be lifted in the 
console and grounded at the other end. Again, this is part of 
the test procedure and used to obtain lowest noise . 

BALANCED AND UNBALANCED LINES 

If a circuit is ungrounded , it is consider ed balanced to ground. 
If one side is grounded , of course, it is unbalanced . If the 
circuit is center tap grounded with pad or coil , it is balanced 
to ground . Refer to the sub- chapter "GROUNDING CIRCUITS" for 
determining proper classification. Twisted shielded pairs 
should be used for all circuits, whether they are balanced or 
unbalanced . Cancellation of noise and crosstalk pickup i s ap
proximately the same for either when the one point ground sys
tem is used. If it is necessary to connect a balanced line to 
an unbalanced line, or the opposite, an isolation transfo£mer 
should be used between them. The transformer must have good 
balance , an electrostatic shield and magnetic shielding suf
ficient to reduce the hum pickup to at least 65 DB be low the 
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signal level . Impedance taps on primary and secondary are 
important to properly match both circuits . The Gates Radio 
Company ' s general catalog lists these transformers . Balanced 
lines require balanced pads and attenuators, unbalanced lines 
require unbalanced ones . Mixing them generally results in 
poor noise , frequency response or other poor operation. 

CIRCUIT IMPEDANCES 

The microphone inputs are factory connected for 150 ohms . 
These are balanced inputs . The impedance can be changed 
to 50 ohms balanced by changing the connections of the in
put transformer on the preamplifier board . See the preampli
fier schematic diagram included at the back of this book, for 
information on this change . 

The turntable and tape inputs are 600 ohms balanced. Since 
any one of the eleven inputs, as well as the net and remote 
lines , feed into common isolation transformers; it is neces
sary that all of these inputs be of one impedance . If it is 
permissible to run the network, remote lines, turntables, 
projectors , etc . , all at 150 ohms or 50 ohms, then it is per
missible to change the impedance taps on the primary of Tl and 
T2 . 

The network and remote input lines are 600 ohm balanced cir
cuit . As mentioned previously, all of these medium level in
puts must be of one impedance . This impedance can be changed 
by changing the taps on Tl and T2 , the isolation transformers 
in these circuits . The factory connection is to terminals 1 
and 3 and the impedance is 600 ohms . Connect to terminals 1 
and 2 for 150/200 ohms, and to terminals 2 and 3 for 30/50 ohms . 

INSTALLATION - WIRING 

PO\ 'ER CONNECTIONS : 

A 117 volt AC circuit should be connected to terminals TB4- 1&2 . 
This furnishes power to the muting relays to energize the warn
ing lights . TB4 is the barrier type terminal strip located in 
the extreme righ-hand rear corner of the console cabinet look
ing at it from the front. Of course, 117 volts should be ap
plied to terminals 1 and 3 on the external power transformer . 
Terminals 1 and 2 should be used if the local AC line voltage 
is low (105- 110 volts) . Terminals 1 and 4 should be used where 
the local AC line voltage is high (120- 125 volts) . 

There are three 28 volts secondary windings on the power trans
former. This console requires the use of only two of these 
three windings . Terminals 5 and 6 on the power transformer 
should connect into TB5- 1&2 in the console . Power transformer 
terminals 7 and 8 should connect to console terminals TB5- 3&4. 
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I n no case should the same windings be used to feed TB5- 1&2 at 
the same time it is feeding TB5-3&4. TB5- 1&2 is the 28 volt 
AC input to the monitoring amplifier power supply. TB5- 3&4 
feed the main console power supply. If these are fed from the 
same 28 volt winding , crosstalk will occur between the output 
of the monitoring amplifier back through the main console power 
supply into the program circuits . 

The 117 volts connected into console terminals TB4- 1&2 are the 
only AC wiring necessary to connect to the studio warning lights . 
Do not allow any external AC wiring or circuit or earth ground 
to connect to the warning light wiring axternal to the console • . 
The warning light for studio A connects to TB4- 5&6 . The warn
ing light for Studio B connects to TB4- 3&4 . The warning light 
for the Control Room connects to TB4- 7&8. 117 volts will be 
switched to these pairs of terminals when the proper microphone 
key and associated muting relay are operated . The console is 
factory connected so that microphone /1-1 operates warning light 
1 . Operating microphone #2 will operate warning light 2 . Oper
ating microphone ~3 will operate warning light 1 . Operating 
microphone '14 will operate warning light 2 . If microphones are 
connected into Channel 3 , in p l ace of Nemo 1 and/or Nemo 2 , con
sul t the overall schematic diagram for proper connection of the 
microphone key muting cir cuits to the muting relay coil . 

WARNING 

Warning lights circuits should not be grounded at any point and 
shoul d not draw more than 2 amperes per relay. Therefore , do 
not exceed 200 watts warning light power on any one of the three 
muting relays . 

STUDI O INTERCOM WIRING 

When connecting the studio intercom units , the wiring should be 
kept separated from program circuits . The studio intercom 
speakers should have a nominal coil imp~dance of approximately 
45 ohms . These may be ordered from Gates Radio Company by 
#722 0009 000. Connect the Studio A intercow speaker into 
TB3- 3&4. Connect Studio B intercom speaker into TB3- 7&8. 
Since the intercom circuits are at approximately mi crophone 
level when talking back from the studio , it is advisable to 
use twisted shielded pair with insulated jackets for these 
runs . Since the talkback l evel into the studio from the con
trol room is speaker l evel the circuit should never be run 
with any of the studio microphone circuits . If Jossible , it 
is best to physically isolate these intercom circuits from any 
other power or program circuits in the radio station. 

MONITOR SPEAKERS 

All speaker wiring is high level and must run in separate con
duit away from low level program circuits . The 8 watt tran
sistor monitoring auplifier has ample power to drive as many 
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as f i ve speakers . The three muting relays will give muted 
speaker oper ation in three different locations . This would 
generally consist of Studio A, Studio B, and Control Room. 
A news booth coul d be used in place of either one of the 
studios or could be operated in conjunction with one of the 
studios even though it were in a separate location. There
fore , the same muting relay could mute Studio A and a news 
booth simultaneousl y . The output impedance of the monitor
ing amplifier is nominally 8 ohms . It will put out full 
power from 4 ohms to 16 ohms load. It is more convenient to 
operate multiple speakers from a common amplifier by the use 
of speaker matching/bridging transformers . Gates number 
A- 30601 speaker transformers are recommended for bridging the 
8 ohms speaker line into 6- 8 ohms speaker voice coils . Connect 
the 45- 60 ohm primary to the output terminals on the consol e . 
Connect the 6- 8 ohm transformer secondary to the speaker voice 
coil . The relay deck has 47 ohm backloading resistors across 
the lines when the speakers are muted . Thus, a constant load 
is presented to the output of the monitoring amplifier by 
either the 48 ohm speaker transformer or the 47 ohm backloading 
resistor . 

Speakers connect to the following terminals on TB3: Lobby 
speaker - TB3- 75&76 . Any other speakers , such as Managers 
Offi ce , Reception Room, etc . should also connect to these 
terminals for unmuted speaker operation. Studio speaker A -
TB3- 71&72 . Studio speaker B - TB3- 67&68. Control Room -
TB3- 79&80. The muted speakers in all three of the major 
areas will mute w~en the microphone channel key is thrown 
to either program or audition bus . The muting can bear
ranged so that microphone #1 operates a different muting 
rel ay than microphone J2 . The extra set of contacts shown 
on the schematic diagram to select microphone #1 or micro
phone ,'/-2 can be used to energize any one of the three relay 
coils as desired . Rather than go through all the possibl e 
combinations , pl ease contact the Gates Radio Company , Engineer
ing Department i f you are unable to arrive at the particul ar 
combination you desire . 

SPEAKER CIRCUITS MUST NOT BE GROUNDED . 

MONITOR INPUT CIRCUITS: 

The monitor amplifier has a three- positioh input switch to 
select the output of the program line, the output of the 
audition bus monitor booster , or an external input . The 
external monitoring input is connected to TB2- 5&6 in the 
console . This input should be padded to match the level 
of the other two inputs so that the operator can switch to 
an;y one of them without changing the monitoring amplifier 
gain control . This is an ungrounded circuit and may accom
modate either a grounded input or a balanced input . The 
usual sources of external monitoring input include air 
monitor from the monitoring receiver , s ub- master consol e 
out puts, etc . 
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PROGRAM INPUT CONNECTIONS : 

The M5564 Console has normal facilities for four microphones, 
switched into two microphone channels . Microphone # 1 connects 
into TBl- 1&2. Microphone //2 connects into TBl- 3&4. Microphone 
J3 connects to TBl- 5&6 . Microphone ,¥4 connects to TBl- 7&8. An 
optional microphone preamplifier may be purchased and inserted 
into the amplifier base provi ded for this purpose . In this 
case , the Nemo 1 and Nemo 2 inputs may be converted to micro
phone inputs . These are as follows: Nemo 1 connects to TBl-
9&10 . Nemo 2 connects to TBl- 11&12 . The microphone inputs 
are 150 ohms balanced and the external circuits should not be 
grounded . See the preamplifier schematic diagram if it is de
sired to change the f~ctory impedance from 150 ohms to 30/50 
ohms . See the section "GROUNDING11CIRCUITS 11 for installation 
techniques . 

The medium level inputs connect directly into one of the multi
positions pushbutton switches . They normal through S4 into S5 , 
the second pushbutton bank. S4 directs the selected input sig
nal into Tl and into channel attenuator #4. S5 connects the 
selected program input through T2 into channel attenuator //5 . 
These inputs are normally used for turntables , tape recorders , 
projectors , etc . The twelfth button on both selector switches 
conn~ct the output of the network and remote line keys into 
either channel #4 or J5 as directed . The upper position of 
the network key is an "OFF" position which is also bridged 
by the 11NET" position of the headset selector switch. The 
center position of the network key feeds the network into 
the input of the cueing amplifi er for previewing over the 
cue speaker . The lower position of the network key directs 
it into the mixing channel which feeds through position J 12 
in either one of the pushbutton switch0s into the mixing chan
nels . The four remote keys are directed to the intercom cir~ 
cui t for talkback purposes in the upper position. A two-\my 
conversation can be carried on between a control room operator 
and the remote operator by simply throwing the press- to- talk 
key and releasing it . The center position of the remote key 
feeds the program cue from the output of the monitoring ampli
fier back down the remote line . The lower position of the 
remote key feeds the program through the pushbutton keys into 
either channel .lf.4 or ;¥5 to mix on the program bus . If any of 
the medium l evel inputs are gounded or unbalanced , an isolation 
transformer and isolation pad should be used to present a bal
anced resistive input to the console terminals . This is covered 
further in previous chapters . 

The eleven medium inputs that connect to the eleven positions 
of the selector switch are on TB2 and the pairs are as follows: 
TB2- 19&20, TB2- 21&22 , TB2- 23&24 , TB2- 25&26 , TB2- 27&28 , TB2- 29& 
30 , TB2- 31&32 , TB2- 33&34 , TB2- 35&36 , TB2- 37&38 , TB2- 39&40. The 
network input terminals are TB2- 7&8. Remote ,¥1 input terminal s 
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are TB2- 9&10. Remote .¥2 input terminals are TB2- 11&12 . Remote 
#3 input terminals are TB2-13&14. {emote #4 input terminals 
are TB4- 15&16 . 

The remote line facilities can be greatly increased by bringing 
all of the remote lines into patch panels . If the four remote 
inputs to the console are brought to udjacent jacks on these 
panels, any pattern may be set up and any number of remote 
lines handled conveniently and faultlessly . 

LINE OUTPUT CONN~"'CTIONS: 

The output program line connections on the console are TBl-
27&28. An internal 6 DB telephone line isolation pad is built 
into the console to prevent telephone line reactances from 
interferring with any of the console circuits . Therefore , the 
output of the console should be connected directly to the pro
gram telephone line to feed to the transmitter site . In cases 
where the transmitter and console are in the same building , 
the output of the console should be padded down to connect at 
the proper level into the peak limiting amplifier . The console 
should always be operated at the normal output level, which is 
obtained when VU meter peaks O or 1000/4. Any leve l adjustment 
out of the console should be handled by resistive pads for 
attenuation or booster amplifiers for an increase in l evel . 

The output of the console is balanced and ungrounded and the 
telephone line should be maintained as a balanced and ungrounded 
line from the output of the console to the input of the peak 
limiter am, lifier . 

UTILITY SWITCHES 

Three utility switches are provided on the console panel for 
the special circuits in the pa rticula r installation. Each 
one of these switches are three- positions and may be used 
for any circuit that does not exceed 115 vol ts , 60 cycles 
at 1/10 of an amp . They are high quality program switches 
and may be used for anything from microphone level to speaker 
level . The common terminals on these switches are brought 
out to terminals along with the three switched positions so 
that they can be used in e ither direction for maximum flexi
bility . The common terminals on S11 are TBl- 41&42 . The 
common terminals on S12 are TBl- 49&50. The common terminals 
on S13 are TBl- 57&58. Consult the overall schematic diagram 
of the console for the termina ls for the various input posi
tions of these three switches. They are located on the upper 
right hand corne r of the input section of this overall sche
matic diagram. 
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OPERATION 

The arrangement of panel controls gives maximum versatility to 
console operation while keeping actual operating as simple ~s 
possible . Control functions are expl ained in the following 
sections. In all cases reference to the block diagram of the 
console , drawing 838 0132 001 will help clarify these func
tions . 

MICROPHONE SELECTOR SWITCHES 

The lever key on the upper panel section directly above each 
one of the three left- hand channels is used to direct one of 
two inputs into that particular channel . In the cases of 
microphone channel #1 and microphone channel #2 , this directs 
microphone ¥1 and #2 into channel #1 and microphone #3 and -)14-
into channel #2 . Channel ;!/-3 will accept either Nemo 1 and 
Nemo 2 or microphone #5 and microphone #6 (if the third op
tional microphone preamplifier i s installed) . 

The muting is switched along with the choice of microphone. 
selections (if the console is wired in this manner) so it 
is not necessary for the console operator to do anything but 
select the proper microphone and throw the channel key either· 
program bus or audition bus . The three keys located between 
the input selector key to channel .;n and channel ,#2 are util
ity keys that may be used for any special circuit in the par
ticular installation. The station engineer will have to ex.
plain their operation to the operators . 

MEDIUM L:mEL INPUTS 

Eleven medium level inputs such as turntables , tape recorders , 
projectors , etc . may be connected into pushbutton #1 thru #11 
on the right hand cubicle of the console . These pushbuttons 
are interlocked so that pushing any one of them will release 
any other one in a particular string . The top row of push
buttons feed into channel '#+ (to the left) . The bottom row 
of pushbuttons feed into channel /1-5 (the channel on the ex
treme right) . Channel J4 ho.s preference over channel /1-5 . In 
the normal installation the same input progr am will feed chan
nel #1 on either switch , another program input will feed chan
nel ,¥2 on either switch, etc . Therefore , if position #1 is 
pushed on the channel ¥5 bank and a l so pushed on the channel 
~4 bank the input will actually be directed into channel /14 
and not channel ~5 . Only the inputs pushed on channel J5 
selector key that are not simultaneously selected on the 
channel ,¥4 key will feed into channel #5 . The network , 
r emote #1 , remote J2 , remote ;1.3 , and remote #4 switches 
are ganged together in the "MIX" position and f eed into 
the pushbutton station ~l . Thus , when any one of these 
five selector keys are pushed t o the "MIX" position, the 
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input is fed to position j l on either selector switch. This 
gives a total of sixteen inputs that can be selected into 
either channel J 4 or channel ~5 . When the selector switches 
are not pushed to select one of these sixteen inputs to either 
channel #4 or channel #5 , the inputs a re connected into the 
cue bus and cue amplifier . Thus , the turntables may be cued 
up at any time that they are not actually being put on the 
program line , the tape recorders may b e cued any time , the 
network or remote lines may be cued in the "MIX" position as 
well as their o~n cue position at any time they are not act
ually connected into the program amplifier in the console . 
This means that i f there are signals on two or more of these 
inputs they will actually intermix in the cue speaker . There 
are l a rge isolation pads between each of the inputs and the 
possibility of one of them feeding crosstalk back to the other 
one is unlikely . There is no reason for the necessity of hav
ing more than one signal in this cue position at a time so 
this is really a feature to prevent the selection of various 
pieces of equipment for cueing in this particular instance . 

E~ch one of the pushbutton stations have a set of contacts to 
operate the illumi na ted pushbutton knob . 37 vol ts DC from the 
console power supply is used for this purpose . Since the 37 
volt relays may be used to start the tape recorders and turn
tables, if desired. The relay coils will parallel the 37 volt 
lights in the illuminated pushbutton knobs, therefore , they 
must not draw over 30 milliamperes or circuit loading wi ll re
sult . The hot side of the relay coils should connect to TB3 
terminals 33 , 34, 37, 38, 41 , 42 , 45 , 46, 49, 50, 53 , 54, 57 , 
58 , 61 , 62 , 65 , 66, 69 , 70, 73 , 74 , 77 or 78 . The common side 
of these relay coils must connect to B- ( - 37 volts on the reg
ulated power supply in the console) . B+ on this regulated 
power supply actually goes to station ground. However , the 
switch contacts are connected to B+ so the other side of the 
relay coil or the coil return must go to B- on the regulated 
power supply. 

The network input is fed into the common of the networ k key 
and can be directed to an "OFF" position in the upper posi
tion , where it can be bridged and monitored by the headphones 
in the "NET" position of the headphone switch . The cent er 
position of the network key directs the networ k into the in
put of the cueing amplifier . The lower position of the net
work key directs the network through the pushbutton banks 
into the program channel attenuators . 

The four remote k eys are a lso three- position keys with the 
individual remote lines connected into the common arms . In 
the upper position, the remote line is connected for talkback. 
The console opera tor may talk to the remote operator by simpl y 
depressing the "TALK" key on the inter com circuit (in the upper 
center of the panel on the right hand cubicle) . The control 
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operator may listen to the remote operator by simply releasing 
this press- to- talk key . In the center position of the remote 
keys , program cue signals are fed down the remote line from 
the output of the monitoring am,..Jlifier . It is necessary that 
the monitoring amplifier be connected to the program output 
of the console or "off- the- air" monitor so that he receives 
the program that is actually being broadcast for cueing pur
poses . The lower position of the remote keys feed the remote 
line into the mixed position through the pushbutton selectors 
into the channel attenuators . 

The headset key allows a choice of the program output , net
work or cue buso The monitor input selector switch and 
monitor gain are located on the upper right hand corner of 
the control panel . The input selector key allows a choice 
of program output, audition bus output , or external monitor 
input . The station engineer will explain the function of 
the external monitor input position. 

The cue- intercom speaker is located on the left of the front 
panel on the right hand cubicle . This speaker is used for 
both listening in the cue and various other positions , and 
for talking on studio intetcom and remote talkback circuits . 
It is not necessary to lean over and speak closely into this 
speaker but it is well to speak clearly in the same manner as 
when on the microphone and in a normal voice towards this 
speaker . A few minutes of practice will show the best tech
nique for the individual operator . The input selector switch 
for the cue- intercom amplifier has a cue position where only 
the signals fed to the cue bus can be monitored . The cue sig
nals are also bridged across the other four positions of this 
switch so that the cue may be heard on any position regardless 
of the status of the selector at any particular time . Thus , 
the control operator can be talking over the studio intercom 
to one of the studios and still receive a call from a remote 
operator or cue of a turntable . He may select the spare 
position for whatever the station engineer has wired into it . 
This may be used as another intercom position into a third 
studio or Manager ' s Office or s ~me other convenient location. 
The cue-intercom circuits are fully interlocked by the means 
of the input selector switch and/or the muting relays to 
prevent any possible interference with programming . The 
studio intercoms are muted when the studio microphone is 
on the air , the control room intercom speaker when the 
control room microphone is on the air . The operator may 
still cue up records or receive calls on the intercom cir
cuit on his headphones if he will simply plug them into the 
cue phone jack. 

The master program gain control is located on the upper 
level of the front panel on the left hand cubicle of the 
console . It should be adjusted during the initial test 
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for the optimum signal- to- noise ratio and , except for emer
gency level changes thereafter, be left in this optimum po
sition. The levels of the input program sources should 
always be adjusted by means of the step- type channel atten
uators on the lower portion of the console panel. It will 
be noticed that the third input channel from the left has 
an extra detented position at the extreme counterclockwise 
position. This is the cue position on this attenuator and 
connects the input to this attenuator to the cue bus and 
separates it from the program channel . This is convenient 
if this third channel is used for turntables , tape recorders , 
etc . 

PRINCIPLES & THEORY OF OPERATION 

This section is included to give the engineer a better under
standing of some of the more unusual features of the console . 
The various obvious methods of operation will not be covered , 
since they are common knowledge , or have been covered in pre
vious sections of this instruction book. 

TRANSISTOR AMJ?LIFIER CIRCUITRY 

Complete details on the various amplifiers used in the console 
will be found in the individual instruction books included in 
the 0ack of this manual. However , a word about the circuitry 
will aid in explaining overall consol e setup . The preamps , 
monitor booster amp . , cue-intercom amp . and monitor amplifier 
have transformerless output circuits . Grounding of external 
wiring is critical for best noise figures and to avoid cross
talk , especially in the high gain cue- intercom amplifier . If 
modi fications are made on the console , care should be exercised 
to insure that unwanted grounds d o not enter the picture . 
UNDER NO CIRCUMSTANCES SHOULD THE MONITOR SPl!lAKER WIRING BE 
GROUNDED kXTERNALLY. 

CUE- INTERCOM SYSTEM 

Reference to the schematic drawing 837 9345 001 , of the cue
intercom amplifier and E- 25873 and E- 25874, the overall con
sole schematic for the wiring of this system will aid in 
understanding the operation of the cue- intercom system. 

An interstage volume control , remotely mounted on the front 
panel helps reduce noise at normal operating level . The in
coming remote lines normally operate with a signal of +8 VU. 
This level is padded down to a level sufficiently low to pre
vent overloading the cue- intercom amplifier when listening to 
the remote lines . These pads consist of the 620 ohm loading 
resistor across the input of each remote line and the large 
building out resistors in series with each side of the line 
to feed the cue- intercom amplifiero These pads may be built 
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on the selector switch and not in separate pad assemblies . 
These pads also give isolation between the various remote 
lines when more than one line is switched into the cue amp 
at the same time . 

The maximum gain of this amplifier is approximately 90 DB. 
Since the input and output of the amplifier come in close 
proximity at the "TALK-LISTEN" switch (Sl6) wire dress is 
very important in this area . The grounding of the cue
intercom system is also very critical. Do not allow any 
part of the external speakers or system to be grounded , 
they are grounded in the console . Shielding of all ex
ternal speaker lines is necessary to prevent hum and pos
sible regeneration. 

The frequency response of the amplifier is rolled off se
verely on both ends to provide the best compromise of cueing 
and intercom functions. Do not attempt to alter it without 
taking all of the circuit requirements into consideration. 

MIXING SYSTEM 

The mixing system consists of a five channel mixer utiliz
ing step- type ladder controls connected in a parallel , mini
mum loss type, mixing circuit . D contacts are used on all 
of the channel lever keys and backloading and building out 
resistors are used to maintain a constant impedance both ways 
with any combination of switching on these keys . 

VU METER & ISOLATION PADS 

The VU meter is set to read O (or 100%) with an audio level 
of +8 VU on the output telephone line terminals . The isola
tion pad is a 6 DB resistive pad to isolate the telephone 
line reactance from the internal console circuits. 

SPEAKER MATCHING TRANSFORMERS 

All house monitor speakers must have matching transformers . 
These should be the 45/60 ohms to voice coil type, Gates 
Type A- 30601 . The output impedance of the monitoring amp
lifier is from 4 to 16 ohms (8 ohms nominal) . The parallel 
combination of the speakers should fall in this range . The 
47 obm backloading resistors mounted on the relay deck pre
vent the load from changing when muting the speakers . 

REGULATED PO ,ER SUP.I-LY & PO•.IER TRANSFORMER 

The power supply has two DC outputs. A 30 volt unregulated 
output is used for the pushbutton lamps . A 30 volt regula
ted supply is used to furnish pouer to all the other consol e 
amplifiers except the monitor amplifier, which has its own 
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power supply. Tr~nsistors XQ4, X~5 and XQ6 (in the 30 volt 
regulated power supply) act to amplify any change in the 
output voltage~ This sensing signal is fed back to XQ2 
which in turn controls the voltage drop across XQl . XQl 
is in series with the output and maintains the voltage con
stant with varying load. Zener diodes, CR9 , CRlO and CRll 
provide reference levels for the voltage sensing amplifier . 

Overload protection is provided by XQ3 and associated cir
cuitry. Maximum current out of the power supply is limited 
to approximately 600 milliamperes. Rl2 allows adjusting the 
output voltage over a small range to allow for line voltage 
variations. When installing the console , this voltage should 
be checked , and if necessary , Rl2 readjusted to give 30 volts 
at the output plus and minus bus bars on the top of the regu
lated power supply. Space is provided for a spare fuse on the 
front of the power supply for immediate replacement if this 
becomes necessary . The console power transformer is intended 
to mount externally, this prevents the high hum fields sur
rounding the power transformer from inducting a high hum level 
into the low leve l console circuits . Two independent 28 volt 
windings are necessary to provide complete isolation between 
the monitor amplifier and the console power suppl y . A third 
28 volt winding is not used on this power transformer in this 
particular console model. 

MAINTENANCE 

One of the great advantages in the use of transistors is the 
long life to be expected from semiconductor devices . In this 
console , high quality components, conservatively rated , have 
been combined with the latest circuit techniques to give max i 
mum dependability with a minimum of required maintenance . 
However, even the finest equipment may become erratic or be
come inoperative if not properly cared for . We strongly re
commend that the station engineer plan a routine maintenance 
schedule and make every effort to follow it carefully. 

VOLTAGE MEASURJ!,"11ENTS 

Correct voltage readings are given on the schematic diagrams 
of the various amplifiers . It is recommended that after the 
console is installed and operating satisfactorily , these 
readings be checked and recorded on the schematic . This wi ll 
provide the station engineer with a record of the actual volt
age readings in his installation using his meter . If trouble 
l ater develops , he will then be better able to judge whether 
or not a particular circuit is operating properly since he 
will have available a record of the various readings with his 
particular meter at his particular ~ocation. DC readings were 
taken with a 20 , 000 ohms/volt meter as indicated on the sche
matic diagrams~ RMS signal voltages are given in par ent hesis 

7/23/62 - 16- M5564 Ambassador Console 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

and must be measured with a vacuum tube voltmeter . If a 
VTVM is used to measure the DC voltages, slightly higher 
readings may be obtained. 

MECHANICAL COMPONENTS 

The channel attenuators are step- type low impedance attenu
ators . If they are of the sealed type (manufactured by the 
Langevin Company) they will require no cleaning . If they 
are of the uns8aled type (manufactured by the Daven Company) 
they will require cleaning on the average of about four times 
a year . A well a ir- conditioned room would allow longer per
iods between cleaning schedules . A very dusty location would 
require more frequent cleaning. The attenuator contacts should 
be cleaned and lubricated by using Davenol (sometimes called 
Daven Oil) . A soft, lint- free cloth should be used to remove 
the dirty accumulation from the contact surfaces . Davenol is 
inexpensive and may be purchased from the Gates Radio Company. 

The relays and channel lever keys were selected for long- life 
and trouble- free service . The contacts are self- wiping and 
everyday use will keep them burnished. The contacts on the 
keys and relays that receive infrequent use can be cleaned 
by operating the equipment several times . If the trouble 
persists on these infrequently used contacts, use a contact 
burnishing tool (Gates Type TM-1) . Abrasive papers, files, 
emery cloth and grease solvents should never be used on these 
contacts . Grease or oil should not be used on relay or key 
contacts . This would make them collect dust , get gummy and 
cause contact burning and possible failure . The Centralab 
l ever keys have excellent wiping action and will probably 
never require cleaning. If one of these keys becomes damaged , 
it is better to replace it than to attempt to repair it . Use 
the part list for description if it is necessary to order a 
replacement lever key . 

MODIFICATIONS 

In the design and construction of the M5564 Ambassador Console 
it was attempted to provide a unit which would give the maxi
mum number of installations adequate operating facilities . 
Realizing , however , that some users may require facilities 
that are not common, we have included in this section informa
tion about possible modifications which can be made on the 
console . Plan your modification carefully and allot suffi
cient time to compl e te it so that it will be well executed 
and not a future source of trouble . 

PATCH PANEL FACILITIES 

Since the amplifiers are mostly unbalanced outyuts and used 
in critical grounding circuits , they are not brought out to 
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terminals for patching . The use of semiconductors in the 
amplifiers preclude the normal routine troublcis encountered 
with tube type amplifiers . Therefore, this internal ampli
fier patching is not necessary in a console of this type . 
All of the program am~lifiers (preamplifiers, booster ampli
fier and main program amplifier) are plug- in so that the 
amplifier can be readily changed should trouble ever develop . 

Patch panel use is, therefore , limited to external circuitry. 
They may be used to expand any section of the input facilities 
of the console should the occasion demand . 

AMBIENT TEMPERATUR.ES 

The transistor amplifiers and the power supply used in the 
console have been designed for reliable operation at tem
peratures up to 55° C. or 131° F . No special ventilation 
is required . However, the long sine wave testing (especially 
in the monitoring amplifiers) should be avoided to allow heat 
build- up in the power output transistors t o be dissipated . 
See the instruction books provided at the end of this manual 
for more information. 
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Symbol No . 

AT6 

P3 
R81 

T5 

ALl 

AP1,AP2 

AT1,AT2 
AT3 
AT7 

c1,c2,c3 

J3 

Rl,R2,R3 
R4,R8,Rl2 
R5,R7,R9, 
Rll,Rl3 ,Rl5 
R6,Rl0 , Rl4 
R25 

R80 
R85 

Sl,S2, 
S3,S22 
S6,S7,S8 
s11,s12,s13 

TBl 
7/23/62 

GATES' M5564 AMBASSADOR CONSOLE 

PARTS LIST 

Gates Stock No . 

396 0120 000 

913 5931 001 

630 0105 000 

610 0097 000 

4~ 8~17 ggg 
472 0429 000 

Description 

Lamp , 28 V. #1819 

VU Pad Assembly 

VU Meter, Model 1349 11B11 

Plug, P- 304 CCT 
Res . , 180 ohm, 2W., 5% 
Pilov Light Socket #708 

Power Transformer, AP-36766 

994 6115 001 "LOW LEVEL" 

SECTlQN. FOR .AMBASSADOR CONSOLE 

994 5700 001 

994 6034 001 

554 0251 000 
554 0250 000 
994 5484- 003 

506 0005 000 

612 0045 000 

540 0034 000 
540 0040 000 

540 0051 000 
540 0044 000 
550 0236 000 

540 0043 000 
540 0052 000 

602 0007 000 
602 0011 000 
602 0005 000 

Transistorized Program Amp . 

Transistorized Preamp. 

Attenuator, 600/600 ohm. 
Attenuator, 600/600 ohm. 
"H" Pad Assy~ 600/600 , 6 DB 

Cap. , .1 uf, 200 V. 

Socket 

Res . , 240 ohm; 1/2 W, 5% 
Res., 430 ohm, 1/2 W, 5% 

Res . , 1200 ohm, 1/2 W, 5% 
Res . , 620 ohm, 1/2 W, 5% 
Control. 2500 ohm 

Res., 560 ohm, l/2W., 5% 
Res., 1300 ohm, l/2W. , 5% 

Lever Switch 
Lever Key 
Lever Switch 

926 7731 001 Terminal Block, 80 term. 
- 1- M5564 Ambassador Console 

..... 
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Symbol No . 

ABl 

AMl 

AQl 

AT4,AT5 

Jl,J2 

Kl ,K2 ,K3 

LSl 

PSl 

Rl6,R20 ,R36 
Rl7 ,Rl9 , 
R21 ,R23,R84 
Rl8,R22 ,R24 
R26 
R27 
R28 
R29 ,R31 ,R32 
R30 
R33 ,R34 ,R35 
R37 ,R39 

R52 thru R75 
R~6 , R87 
R76,R77 
R78,R79 
S4 , S5 

S9 ,SlO 
Sl 4 
s15 , s17 , s18 , 
s19 , s20 , s21, 
S23 
Sl6 

Tl ,T2 
T3,T4 

TB2 
TB3 
TB4 
TB5 

7/23/62 

994 6116 001 "HIGH L.l::iVEL" 

SECTION FOR AMBASSADOR CONSOLE 

Gates Stock No . 

994 6034 001 

994 6108 002 

994 6035 001 

554 0251 000 

612 0284 000 

572 0072 000 

722 0009 000 

994 6205 001 

540 0040 000 

540 0051 000 
540 0044 000 
550 0236 000 
550 0215 000 
540 0042 000 
540 0018 000 
540 0032 000 
540 0579 000 
540 0055 000 

540 0065 000 
540 0034 000 
540 0599 000 
604 0204 000 

602 0011 000 
600 0218 000 

602 0005 000 
602 0006 000 

478 0009 000 
478 0230 000 

614 0439 000 

ir~ 664§ gg5 
614 0054 000 

Description 

Booster Transistorized Preamp 

Transistorized Mon. Amp . 

Transistorized Cue Amp . 

Attenuator , 600/600 ohm. 

Phone Jack 

Relay 2A,2B, AK- 12626 

Speaker , 45 ohm, 3" 

Mon . Amp . Power Supply 

Res ., 430 ohm , 1/2 W, 5% 

Res ., 1200 ohm, 1/2 W, 5% 
Res . , 620 ohm, 1/2 W, 5% 
Mon . Control , 2500 ohm 
Cue Control , lOK ohm 
Res . , 510 ohm, 1/2 W, 5% 
Res . , 51 ohm, 1/2 W, 5% 
Res ., 200 ohm, 1/2 W, 5% 
Res ., 47 ohm, 2 W, 5% 
Res ., 1800 ohm, 1/2 W, 5% 

Res . , 4700 ohm , 1/2 W, 5% 
Res ., 240 ohm, 1/2 W, 5% 
Res . , 330 ohm, 2W. , 5% 
Illuminated Pushbutton Switch 
13 Station 
Lever Key Series 4803 
Rotary Switch 

Lever Switch 
Lever Switch 

Transformer 
Transformer 

Terminal Block, 40 Term. 
Terminal Block , 80 Term. 
Terminal Board 
Terminal Board 

- 2- M5564 Ambassador Console 
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994 6205 001 TRANSISTOR 

REGULATED POWER SUPPLY - 30 V. DC AT 40 MA 

Symbol No . 

Cl,C2 
C3 
C4 
C5 
C6 

CR1 ,CR2 , 
CR3 ,CR4 , 
CR5 ,CR6 , 
CR7 
CR8 , CR10 , 
CR9 , CR11 
Fl 
Ji·2 

Ql ,Q3 
Q4 
Q2 ,Q6 
Q5 

Rl ,R5 , 
R8 , Rll 
R2 
R3 
R4 
R6,R7 , R9 
Rl2 

Rl3 
RlO 
Rl4 

TBl 
TB2 

XCR8,XCR9 , 
XQ2 ,XCR11 , 
XCR10 , XQ4 , 
XQ5,XQ6 

XF1,XF2 

XQ1 , XQ3 

7/23/62 

Gates Stock No . 

522 0268 000 
524 0100 000 
506 0005 000 
522 0297 000 
522 0321 000 

384 0062 000 

386 0019 000 
398 0056 000 
398 0017 000 

380 0016 000 
380 0013 000 
380 0014 000 
380 0011 000 

540 0073 000 
540 0066 000 
542 0696 000 
540 0623 000 
540 0071 000 
550 0217 000 

540 0058 000 
540 0059 000 
540 0570 000 

614 0112 000 

404 0066 000 

402 0023 000 

404 0136 000 

Descri:Qtion 

Cap ., 20 mfd , 100(\./) v. 
Cap ., 1000 uf, 50 V. 
Cap . , . 1 mfd , 200 V. 
Cap . , 250 mfd , 50 (W) v. 
Cap ., 500 uf, 50 V. 

Silicon Rectifi er, X5A2 

Zener Diode 
Fuse , 1.5 a:op~~ Slo-Blo 
Fuse , 1 amp , c70 V. 

Transistor , 2Nl539 
Transistor , 2Nl 225 
Germanium Transistor , 2Nl414 
Transistor , 2N214 

Res . , lOK ohm, 1/2 W, 5% 
Res . , 5100 ohm, 1/2 W, 5% 
Res . , . 51 ohm , 1 W, 5% 
Res ., 3300 ohm, 2 W, 5% 
Res . , 8200 ohm , 1/2 W, 5% 
Sub- miniature Potentiometer , 
2K ohm, 1/4 W. 
Res ., 2400 ohm, 1/2 W, 5% 
Res. , 2700 ohm, 1/2 W, 5% 
Res ., 20 ohm , 2 W, 5% 

Terminal Board 
Terminal Board 
(Part of Mech . Assy.) 

Socket 

Fuse Holder 

Transistor Mtg . Kit 

- 3- M5564 Ambassador Console 
M6209 President Console 
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994 6108 002 TRANSISTORIZED MONITOR AMPLIFIER 

Symbol No . 

Cl 
C2 
C3 
C4 
C5 
C6 
C7 
CB 
C9 
ClO 

CR1 , CR2 , 
CR3,CR4 

Fl 

Ll 

Ql ,Q3, 
Q2 
~4 
Q5,Q6 
Q7,Q8 

R2 
R3 
R4 
R5 
R6 
R7 
RB 
R9 
RlO 
Rll 
Rl2 , Rl5 
Rl3 ,Rl6 
Rl4 ,Rl7 
Rl8 
Rl9 

Tl 

TBl 
TB2 , TB3 

XCR1 , XCR2 , 
XCR3 ,XCR4 
XFl 
XQ1 , XQ2 , XQ3 , 
XQ4 
XQ7 , XQ8 

7/23/62 

Gates Stock No. 

522 0158 000 
500 0818 000 
522 0256 000 
516 0045 000 
522 0242 000 
522 0160 000 
522 0306 000 
506 0006 000 
524 0100 000 
508 0076 000 

384 0062 000 

398 0054 000 

494 0135 000 

380 0014 000 
380 0013 000 
380 0011 000 
380 0012 000 
380 0016 000 

540 0043 000 
540 0100 000 
559 0002 000 
540 0091 000 
540 0039 000 
540 0073 000 
540 0049 000 
540 0070 000 
540 0024 000 
540 0039 000 
540 0041 000 
540 0018 000 
542 0703 000 
540 0009 000 
540 0089 000 

478 0187 000 

614 0218 000 
614 0213 000 

402 0039 000 
402 0023 000 

404 0066 000 
404 0136 000 

Description 

Cap . , 50 uf, 3 V. 
Cap . , 50 uuf , 500 V. 
Cap . , 20 uf, 50 V. 
Cap. , . 0005 uf, 1 KV, tl0% 
Cap . , 25 uf , 25 V. 
Cap . , 100 uf, 3 V. 
Cap . , 1000 uf, 25 V. 
Cap . , . 25 uf, 200 V. 
Cap ., 1000 uf , 50 V. 
Cap. , .005 uf , 100 V. 

Silicon Rectifier 

Fuse , 1 amp, 250 V. Slo- Blo 

R.F. Choke, 5 uf . 

Transistor, 2Nl414 
Transistor , 2Nl225 
Transistor, 2N214 
Transistor, 2Nll83 
Transistor, 2Nl539 

Res. , 560 ohm, 1/2 W, 5% 
Res. , 130 Kohm, 1/2 W, 5% 
Thermistor , 50 Kohm, 45TG2 
Res ., 56 Kohm, 1/2 W, 5% 
Res ., 390 ohm , 1/2 W, 5% 
Res ., 10 K ohm, 1/2 W, 5% 
Res. , 1 Kohm, 1/2 W, 5% 
Res . , 7 -5 Kohm, 1/2 W, 5% 
Res. , 100 ohm, 1/2 W, 5% 
Res . , 390 ohm, 1/2 W, 5% 
Res . , 470 ohm, 1/2 W, 5% 
Res . , 51 ohm, 1/2 W, 5% 
Res . , 1 ohm, 1 W, 5%, BWl 
Res., 22 ohm, 1/2 W, 5% 
Res . , 47 Kohm, 1/2 W, 5% 

Input Tr ansformers, AM- 1981 

Terminal Strip 17- 7 
Terminal Strip 17- 2 

Diode Board, DB- 1 
Fuseholder 

Socket, 3303 
Socket 

- 4 - M5564 Ambassador Console 
M6209 President Console 
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GAIN : 

FR}l'QUENCY 
RESPONSE: 

IL\RMONIC 
DISTORTION: 

NOISE: 

SOURCE 
IMPEDANCE: 

OUTPUT LOAD 

INSTALLATION .AND OPERATING INSTRUCTIONS 
FOR 

M- 6035 CUE- INTERCOM AMPLIFIER 

TECHNICAL DATA 

88 DB +2 DB@ 1 KC 
Variabl e - Requires lOK variable resistor . 
(Part of Console) . 

Peaked for oaxiouo intelligibility. 

Under 4% at +28 DBM ( . 6 W) at oid- band 
frequencies . 

- 105 DBM equivalent input noise . 

45 Ohos . 

IMPEDANCE: 45 Ohos . (High Iopedance Speaker) 

MAXIMUM 
INPUT LEVEL : - 35 DBM 

MAXIMUM 
OUTPUT LEVEL : +28 DBM 

MAXIMUM OPERATING 
AMBIENT TEMPERATURE: 

MAXIMUM STORAGE 
AMBIENT TEMPERATURE : 

POWER REQUIREMENTS : 

55° C. (131° F . ) 

85° c. (185° v. ) 
- 36 V. DC (unregulated) 10 - 75 oa. 

TRANSISTORS : 2 - 2N214 
3 - 2Nl414 

2 - 2Nll8 3 
1 - 2Nl225 

SIZE : 3- 1/4" Wide X 7- 1/211 Long X l" Thick 

DESCRIPTION 

The Gates M- 6035 Transistor Cue- Intercoo Anplifier is designed 
to be used in transistor consoles for cueing and tal kback pur
poses . The aoplifier utilizes a gain control for adjusting to 
different input levels . The araplifier is designed to be fed 
froo a 45 oho source and to operate into a 45 oho speaker or 
resistive load . 

6/26/62 - 1- M-6035 Cue- Intercoo 
Aoplifi er . 

wigfi
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The aoplifier is designed to be used with the M- 6039 uounting 
fraoe, which carries a oating receptacle for the printed card 
type connection. The connections on the printed wiring board 
are gold flashed for positive connection with the gold contacts 
on the oating receptacle . 

The aoplifier requires a - 36 V . DC unregulated power source and 
requires froo 10 oa . (at average power output) to a oaxioUD of 
75 oa . (at +28 DBM output} . 

THEORY OF OPERATION 

For the purpose of explanation, the Cue- Intercoo Aoplifier can 
be considered to be oade up of two distinct parts: the preaop
lifier, and the power aoplifier . 

THE PREAMPLIFIER 

The two stage preuoplifier is driven by an input transforDer 
which is sooewhat loaded by the input resistor . This resistor 
prevents excessive signals froo being developed by the speaker 
at its resonance frequency, which would over- drive the input 
stage . Both stages are of the coDIJon eoitter configuration, 
with direct coupling utilized between the stages . On the sche
oatic , 837 9345 001, it should be noted that Ql is a NPN type 
transistor and has its eoitter returned to B- for biasing pur
poses. 

Biasing is acconplished by a coobination of voltage divider 
and eoitter resistance as with Rl , R2 and R5 . This oethod 
of biasing also insures a high degree of tenperature stability. 
Signal degeneration is also for Q2 by R7 . 

The volume control , (located on the console) situated between 
the preaoplifier and power a.oplifier, is connected in reverse , 
to oaintain the high source inpedance at all settings that the 
power aoplifier require s . 

THE POWER AMPLIFIER 

The output stages of the power aoplifier operate Class B, and 
are arranged in the circuit configuration known as "single 
ended push-pull" , or "followed eoitter follower" . The upper 
and lower units are in series across the power supply , and 
the load is connected at their junction when the signal at 
the collector of Q4 goes negative Q6 and Q8 conduct, since 
they a r e all PNP types. When the signal goes positive Q5 and 
Q7 conduct since Q5 is a NPN type . Thus , the full signal 
appears at the junction point . 

Note that ~4 is the only stage in the power aoplifier with this 
voltage gain. A high frequency transistor is used at this point 

6/26/62 - 2- M- 6035 Cue- Intercoo 
Anplifier . 
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to i mprove stability. Several f eedback loops are enployed in 
t~is c~rcuit , including RlO , C7 , ClO , and C9 , C7 and ClO pro
vide high frequency stability, Cl2 supplies positive feedback 
from the output to the collector circuit of Q4 to i ncrease the 
signal handling capability of this stage . 

MAINTENANCE 

PREVENT IVE !'L'~INTEN.ANCE 

The M- 6035 Cue- Intercon Anplifier is designed for long , trouble
free service . However, as with all high quality electronic 
equipoent , a regular progran of inspection should be followed •. 

It is reconwended tha t when the aoplifier is first received , 
par t of the console , D. C. voltage be □easured with the sane 
voltoeter that will be used for uaintenance and troubl eshooting , 
and these readings be recorded on the a□plifier sche□atic above 
the typical voltages shown. 

SERVICING 

When servicing the a□plifier , the following points shoul d be 
observed . 

1 . The condition of the output stage oeasuring the speaker 
bus voltage at the junction of R21 and the collector of 
Q8 . 

2 . Circuit resistances should be @easured only after renov
ing the associated transistor or transistors , to prevent 
da□age due to ohnneter battery voltage . 

3 . DO NOT r ewove or insert transistors with the power ON~ 

4 . DO NOT probe the printed board with a wetal probe with 
the power ON . 

5 . Circuit voltages are reversed fron standard vacuu□ tube 
pr actice , as is the polarity of all el ectrol ytic capaci
tors . 

6 . The location of the positive end of each electrolytic 
capacitor is indicated by the white dot oarked on the 
top of the circuit board. 

Syubol No . 

c1 , c2,c3 , 
C4,C9 

6/28/62 

PARTS LIST 

Gates Stock Noo Description 

522 0242 000 Cap . , 25 ofd , 25 V. 

- 3- M- 6035 Cue- Intercoo 
Anpli f i er 
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Syobol No . 

C5 
C6 
C7 , Cl0 
CB 
Cll 
Cl2 
Cl3 

Ql , •~6 
Q2 , Q3 , Q5 
Q4 
Q7 , Q8 

Rl 
R2 ,R3 
R4 
R5 
R6 
R7 ,Rl7 
RB 
R9,Rl9 , R20 
Rl0 ,Rl4 
Rll 
Rl2 ,Rl8 
Rl3 
Rl5 
Rl6 
R21 , R22 ,R23 
R24 

Tl 

XQ1 , XQ2 , 
XQ3 , XQ4 , 
XQ.5 , XQ6 
XQ7,XQ8 

Gates Stock No . 

506 0005 000 
522 0178 000 
516 0054 000 
522 0256 000 
522 0160 000 
522 0246 000 
506 0006 000 

380 0011 000 
3ao 0014 ooo· 
380 0013 000 
380 0012 000 

540 0081 000 
540 0071 000 
540 0076 000 
540 0075 000 
540 0057 000 
540 0025 000 
540 0052 000 
540 0041 000 
540 0073 000 
540 0085 000 
540 0039 000 
540 0098 000 
540 0049 000 
540 0070 000 
540 0017 000 
540 0023 000 

478 0221 000 

404 0066 000 
404 0149 000 

Scheoatic - 837 9345 001 

6/28/62 

Description 

Cap ., .1 nfd . , 200 V. 
Cap . , 25 □fd ., 6 V. 
Cap., . 001 □fd . , 1 KV , 10% 
Cap., 20 □fd . , 50 V. 
Cap . , 100 rafd . , 3 -V 
Cap . , 100 ofd . , 25 V. 
Cap ., . 25 ofd , 200 v. 
Transistor , 2N214 
Transistor , 2Nl414 
Transistor , 2Nl225 
Transistor, 2Nll83 

Res., 22K ohn , 1/2 W, 5% 
Res ., 8200 oho , 1/2 W, 5% 
Res ., 13K obw , 1/2 W, 5% 
Res ., 12K ohn , 1/2 W, 5% 
Res . , 2200 ohD, 1/2 W, 5% 
Res . , 100 ohn , 1/2 w, 5% 
Res . , 1300 ohn , 1/2 W, 5% 
Res . , 470 ohn , 1/2 W, 5% 
Res ., l0K oho , 1/2 W, 10% 
Res . , 33K ohn , 1/2 W, 5% 
Res . , 390 oh.Ia , 1/2 W, 5% 
Res ., ll0K oho , 1/2 W, 5% 
Res . , lK oho, 1/2 W, 5% 
Res . , 7500 ohD, 1/2 W, 5% 
Res ., 47 ohD, 1/2 W, 5% 
Res ., 82 ohn , 1/2 W, 5% 

Transfor□er , Input 

Socket 
Socket 

- 4- M- 6035 Cue- Intercora 
A.□plif ier . 
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------
Fig . 1 - M5700 Transistor Program Amplifier 

The Gates Transistor Program Amplifier is panel. 
availabl e in three versions : 

1 . The MS 700 is designed specifically for 
use in Gates Trans istor Consoles . It is 
supplied less the interstage level control, 
and with the input unterminated . The con
trol is mounted externally on the Console 

2 . The MS 700A is des igned for rack mount
ing in system applications, and has the level 
control mounted internally and t he input ter 
minated . 

3 . The M5700B is identical to the M5 700A 
except that the input is unterminated . 

TECHNICAL DATA 
Gain: 

M5700 : 80 DB, M5700B: 70DB, 
may be reduced as required wit ~ 
internal volume control. 

Frequency Response: 
~l db from 30 to 15,000 cps . 

Harmonic Distortion: 
Under O. 75% at 30 cps . , o . 5% from 50 
to 15,000 cps . , at +24 dbm output . 

Intermodulation Distortion: 
Under 0 . 3% at +14 dbm equivalent sine 

wave power output , using 40 and 7000 
cps . , mixed 4: 1 . Under 1 . 5% at +24 
dbm . 

Noise Level: 
- 115 dbm equivalent input noise . 

Source Impedance: 
150/ 250 ohms, or 500/ 600 ohms . 

Input Impedance: 
Factory connected for 150 ohms . 
also be connected for 600 ohms . 

May 

wigfi
Stolen 2 Line Transparent
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Load Impedance: 
Factory connected for 600 ohms . May 

A also be connected for 150 ohms. 
·• aximum Input Level: 

-35 dbm. 
Maximum Output Level: 

+24 dbm. 
Maximum Operating Ambient Temperature: 

55o C. (131° F. ) 
Maximum Storage Ambient Temperature: 

85° C. (185° F. ) 
Power Requirements: 

30 volts D . C . , 9 0 ma . , 0 .1 mv . 
maximum ripple. 

Trans is tors: 
5 - 2N1414 
1 - 2N1183 

1 - 2N422 

Finish: 
Cadmium plated cover, black 
escutcheon plate . 

Mounting: 

1 

M6031 Mounting Tray required to mount 
in M6029 Shelf Assembly . Shelf assem
bly accommodates seven Program Ampli
fiers and requires panel space of 3-1/2" 
X 19 " . 

Size: 
2- 7/32" wide, 3-1/8" high, 10- 3/4" 
long, overall. 

Weight: 
4-1/4 lbs. net. 8-1/4 lbs . packed. 

Cubage: 
o. 8 cu . ft . domestic pack . 

DESCRIPTION 

The MS 700 Program Amplifier is completely 
transistorized, and is designed for use as a 
line or isolation amplifier in broadcasting 
and recording applications . Special tech-

AJ.ques have been employed to obtain low 
~ oise, low distortion, and good temperature 

stability . 

The amplifier is used with the M6031 Mount
ing Tray which carries a mating receptacle 
and is supplied with mounting hardware. Up 
to seven trays may be installed on the 
M6029 Shelf Assembly, which mounts in a 
standard Gates rack cabinet, and occupies 
3-1/2" of panel space. A keying pin is pro-

" -

vided with the mounting tray to prevent ac
cidental interchange of non-similar plug-in 
units in the system. 

On the front panel of the A and B models is 
located the interstage l evel control . The 
output transformer and receptacle are at
tached to the frame , and all other compo
nents are mounted on the printed wiring 
boards . 

Typical frequency response and d istortion 
curves are shown in Fig . 2 . These meas
urements were taken with all transistors se
lected at random. 

~1.0 
0.8 
0.6 
0.4 
0.2 

0 TYPICAL TOTAL HARMONIC DISTORTION AT + 24 DBM OUTPUT 

DB 0 
-I 
-2 

e=! 
-5 

, 
/ 

/ 
/ 

I/ 
10 20 

1 1 11 11 I I I 111111 I I 
TYPICAL FREQUENCY RESPONSE, 150A IN, 600A OUT 

50 100 200 500 21<C 

Fig. 2 - Response and Distortion. 

51<C 
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\ 
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INSTALLATION 

MOUNTING TRAY AND SHELF ASSEMBLY 

Mounting holes have been spaced in the 
shelf assembly to allow it to be completely 
filled with trays of any one type for the Gates 
transistorized units. It is possible, where 
maximum use of shelf space is not required, 
to mix trays of different sizes. Thus a pro
gram amplifier and preamplifier could be 
placed at the left and a power supply at the 
extreme right. Proceed as follows: 

1 . Locate the first tray at the extreme left 
or right of the shelf assembly, with the re
ceptacle at the rear. The countersunk holes 
of the tray will fit into the matching holes in 
the shelf, when properly located . Leave a 
1/16" space between trays. 

2 . Secure the tray to the shelf with the two 
-#4-40 x 1/4" flat head screws with the two 
-#6 internal - external shakeproof washers un-
der two -#4 hex nuts . 

813 6350 0 01 

Fig . 3 - Shelf Assembly With Guide Bar 

3. Determine whether or not the guide bar, 
shown in Fig . 3, will be required. The pur
pose of this bar is to prevent possible dam
age to the mating connectors when upward 
pressure is inadvertently applied to the am
plifier during withdrawal. The bar will be 
required only where no other protecting ob
struction is present in the rack, or where the 
shelf is used at a location such as a work 
bench . 

It will not be required where another M6029 
Shelf Assembly is mounted directly above, 

or where overhead equipment interferes wit
mounting of the shelf due to the presence 
of the bar. The mounting screws are locat
ed so that they may be removed from within 
the shelf. 

4 . Mount the shelf in the rack using hard
ware supplied with the rack . The two end 
strips mount under the screw heads, and are 
to be flush with the drop panel. 

INPUT AND OUTPUT TRANSFORMERS 

The input transformer is factory connected 
for 150 ohms primary impedance, as shown 
on the schematic diagram and on Fig . 4 . 
Refer to fig . 4 for connections for 600 ohms 
impedance. Note that the input terminating 
resistor, R3 l, must be changed to 620 ohms 
when making this change . 

IIOA 

113 1371 001 

Fig. 4 - Input Transformer Connections 
,. 

Where it is desired to use the M5700A Pro
gram Amplifier with an unterminated input 
remove R31, which is a 150 ohm resistor 
connected directly between the input lugs on 
the preamplifier printed board . Also change 
Rl from 620 ohms to 240 ohms . Location of 
these resistors may be determined from the 
component location drawing, Fig. 6 . 

Both the M5700 and M5700B models hav._ 
these changes incorporated. W 

The output transformer is factory connected 
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for 600 ohms secondary impedance. To re-

'9:>nnect for 150 ohms refer to the schematic 

diagram. Remove the green/white and black 

wires from terminal #7 . Connect the black 

wire to terminal #5 and the green/white wire 

to terminal #6. 

EXTERNAL CONNECTIONS 

External connections are made to the mount

ing tray receptacle as follows: 

Circuit 

External Control (Optional) 
+30 V. 
Circuit Ground 
Output Connections 
Output Center-Tap (600 ohms) 

Input Connections 
Input Center-Rap 
-30 V . 

Chasis Ground 
- o Connection 

Terminals 

1, 2, 3 
4 
4 

5,6 
7 

9 I 10 
11 
12 
13 

8,14,15,16 

Jumper together all #13 terminals on the 

shelf, whether program amplifiers or other 

types, and connect to the rack ground bus. 

Connection from rack ground to the circuit 

ground in the program amplifier (B+) should 

be made at the amplifier (not at the power 

supply) . Make a connection from the rack 

ground bus to each amplifier terminal #14, 

SEPARATELY, with at least 18guagewire. 

These circuit grounds must be carried sepa

rately to prevent the possibility of interac-

3 

tion (due to m1xrng of return currents in a 

common wire) . Where other types of amp

lifiers are mounted on the same shelf, con

sult their respective Instruction Book for 

grounding information. Where many ampli

fiers and power supplies are mounted in a 

rack, it is preferable to run a vertical rack 

ground bus -bar, to pick up grounds at each 

shelf. 

Run the D. C . supply leads, output pair, 

and chassis and circuit ground leads along 

the rear edge of the shelf . The D . C. supply 

leads should be at least 18 gauge, and must 

be run SEPARATELY from each program amp 

lifier to its respective power supply, to pre

vent the possibility of common coupling in 

the power wiring . See the power supply In

struction Book for further information . 

Run input pairs and external control leads 

along the shelf brace, above the receptacles . 

EXTERNAL VOLUME CONTROL 

Reference to the schematic diagram will in

dicate that the program amplifier is wired to 

accommodate an external volume control. 

This feature makes it possible to locate the 

volume control on an adjacent rack panel, 

or on a console control panel, when the amp

lifier is mounted internally . The internal 

control, R30, must be disconnected when 

the amplifier is to be used .in this way . The 

(R30) control may be ordered as part number 

550 0218 000 . 

THEORY OF OPERATION 

For the purpose of explanation, the program 

amplifier can be considered to be made up 

of two parts : the preamplifier, and the high 

level amplifier. 

THE PREAMPLIFIER 

e he four stage preamplifier has a transform

er coupled input and emitter follower out

put, with direct coupling utilized between 

Ql and 02 , and between Q3 and 04 . The 

first stagetransistor is a low noisetype de-

signed for use in critical low noise appli

cations. 

Biasing is accomplished by a combination 

of voltage divider and emitter resistance, as 

with R2, R3 , and RS . This method of bias

ing also insures a high degree of tempera

ture stability. Signal degeneration is pro

vided for Ql by R6, and for Q3 by Rl 7. A 

loop feedback network connects from Q3 , 

thru R7 and CS, to Ql. The large amount of 

feedback and degeneration obtained by these 
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methods reduces distortion in the preamp
lifier to an extremely low value, and makes 
the operation almost completely independent 
of variations in transistor parameters. 

THE HIGH LE.VEL AMPLIFIER 

The output stage, 0 7, is connected in the 
common emitter configuration, with a ser
ies fed output transformer, T2, in the col
lector circuit. Emitter resistor R29 provid
es a large amount of degeneration, to reduce 

PREAMP .. -t--t!!illll 
OUT 

Tl PRI . I 

0 

large-signal distortion to a low value . 

The low driving impedance required by a 
stage of this type is obtained from the e
mitter follower, 06. The stages are direct 
coupled, with R25 and R26 establishing the 
bias on both Q6 and 07 . QS provides addi
tional gain for the high level amplifier. 

The feedback network , R2 8 and C 16 , is 
used primarily for low frequency response 
compensation. 

0 

CONTROL 
Pl-I 
AMP. IN 

CONTROL ARM. 
PI-Z 

CONTROL COM. 
Pl - 3 

B+(Pl-4) 

B-(Pl-12) 
TZ PRI. RED 

T2 PRI . BLUE 

Fig. 6 - Printed Board Component Location, Viewed from Wiring Side. 

wigfi
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MAINTENANCE 

- PRLVENTNE MAINTENANCE 

The MS 700 Program Amplifier is designed 
for long, troubl e - free service . However, 
as with all high quality electronic equip
ment, a regular program of inspection should 
be followed . 

It is recommended that when the amplifier 
is first placed in operation , D . C. voltage 
be measured with the same voltmeter that 
will be used for maintenance and trouble 
shooting, and that these readings be record
ed on the amplifier schematic above the 
typical voltage shown . 

Dust and dirt should be periodically remov
ed with a soft brush. 

SERVICING 

When servicing the amplifier, the following 
points should be observed: 

1 . The condition of the output stages, 07 

and Q6 , can be most readily checked by 
measuring the D . C . voltages associated 
with these stages . 

2 . Circuit resistances should be measured 
only after removing the associated t ransis
tor or trans i stors , to prevent damage due to 
ohm-meter battery voltage. 

3 . Do not remove or insert transistors w ith 
the power on. 

4 . Do not probe the pr inted board with a 
metal probe with the power on . 

5 . Circuit voltages are reversed from stand
ard vacuum tube practice, as is the pol arity 
of all the electrolytic capacitors . 

6 . The location of the positive end of each 
electrolytic capacitor is indicated by t he 
white dot marked on the top of the circuit 
board . 

PRINTED CHASSIS COMPONENT REPLACEMENT 

CHECKING COMPONENTS 

1 . The components should be carefully 
checked by measuring circuit voltages and 
resistances before attempting to remove one 
of the leads from the printed chassis. Ex
treme care must be exercised in removing 
the lead to prevent damage to the board or 
conductors. This operation should not be 
considered unless it is the only way the 
component can be checked . If one lead must 
be removed without damage to the compo
nent, apply a well cleaned and tinned 25 to 
60 watt iron to the fillet adjacent to the 
lead. With small long nose pliers or thin 
screwdriver, pry the folded portion of the 
lead in line with the holes . Applying the 
iron for more than four seconds at a time 
may damage the chassis base material . 

Remove as much solder from the lead as 

possible. Remove all the kinks in the wire . 
With heat applied , gently pull the wire 
through the hole . 

RESOLDERING THE COMPONENT 

2 . If the component is good , replace as 
follows : Use a metal twist drill (1/8" dia . 
or less) to c l ear the hole only in the fillet 
of solder . Turn with the fingers only re
move solder slowly to prevent the drill from 
tearing the fillet . 

(r 

A~ 
bottom view 
of c hassis 

I 
I 

Fig. 7 - Cleaning Holes 
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Be sure the component lead is straight and 
free of solder. Push it gently back through 
the hole until some of it shows on the other 
side . Solder carefully but rapidly to pre
vent chassis damage. 

REPLACING COMPONENTS 

3 . Components can be replaced with less 
chance of damage to the chassis than the 
removal and rewiring of one of the leads. 
Remove as follows: Clip the leads close to 
the body of the component. Heat the fillet 
and gently push the wire through until t he 
hook may be clipped off. Clip the hook off 
(on the soldered side) with sharp cutters . 

;~~ ~ 
4/P pliers 

A B ~ ---~'---. 
.. c) Si ~ £..--r:=r-n~ 

tip 

Fig. 9 - Removing Components 

With the iron applied to the fillet, pull the 
wire gently out of the component side of the 
chassis ~ 

Fig 8 

~ pliers 

[_ _ .. -
~ iron tip 

Fig. 8 - Removing Lead 

After removing the leads, prepare the chas
sis for the new component as explained in 
Fig. 7, paragraph 2. 

To replace the component, fold the leads on 
the new part to the same spacing as the 
mounting holes . Insert the part and fold the 

leads under the chassis to hold the compo
nent finnly against it. 

Fig. 10 - Installing New Component 

Clip off the excess wire. Place the iron on 
both the component lead and fill et . Solder 
carefully and rapidly to prevent damage to 
the chassis base. If one of the conductors 
is damaged, it is seldom necessary to scrap 
the printed chassis. Lay a small piece of 
wire (#18 to 24 ga . ) across the break and 
solder each end to the conductor . 

If a fillet is pulled loose, break it off to get 
rid of the loose end. Fold the new compo
nent lead to lay on the conductor and solder. 
If the component lead is too short, solder in 
another piece of wire to bridge the gap e 
Printed chassis construction places no strain 
on repairs of this nature, thus, soldering 
alone will provide sufficient mechanical 
strength even with heavy shock and v ibra
tic:1 in almost every case. 

The base material used on the printed chas
sis is the best available for this service . 
The two oz. copper is twice as heavy as us
ed in average applications of this type of 
equipment . This assures reliable service 
and repair, if and when required. If re
placement parts are ordered from the Gates 
Radio Company, please list the Gates stock 
number given in the parts list, as· well as 
the description of the part. This will as
sure receipt of the right part immediately. 

PARTS LIST 

Symbol No . 

Cl (M5700) 
Cl (M5700B) 
C2 , Cll 
C3 

Gates Stock No. 

508 0076 000 
508 0215 000 
522 0178 000 
522 0160 000 

Description 

Cap • , • 0 0 5 uf . , 1 0 0 V • 
Cap . , .01 uf., 100v. 
Cap . , 25 uf. , 6V . D . C. 
Cap. , 100 uf. , 3V . D.C . 
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Symbol No . Gates Stock No. Description 

- C4 , C7, ca 
Cl0 , Cl3 522 0242 000 Cap., 25 uf., 25V.D.C. 
cs 516 0054 000 Cap., .001 uf., 1 KV 
CG 522 0187 000 Cap., 2 00 uf. , 6 V. D . C . 
Cl4 522 0189 000 Cap ., 3 0 0 uf. , 6 V . D. C . 
ClS 516 0075 000 Cap . , . 005 uf., 1 KV 
Cl6 (MS 700) 522 0248 000 Cap. , 2 uf. , S0V . D . C . 
Cl6 (MS 700B) 522 0251 000 Cap ., 2 uf. , S0V. D.C . 
Cl7 516 0035 000 Cap., 250 uuf., 1 KV 
Pl 610 0244 000 Plug 

01 380 0004 000 Transistor , 2N422 
02 , Q3, Q4 , 
QS , 06 380 0014 000 Transistor, 2Nl414 
Q7 380 0012 000 Transistor, 2Nll83 

Rl 540 0044 000 Res. , 620 ohm , 1/2 W. , 5% 
R2 , R4, 548 0050 000 Res ., 20K ohm , 1/2 W ., 1 % 
R3 , Rl2, R22 540 0062 000 Res ., 3600 ohm , 1/2 W ., 5% 
RS 540 0066 000 Res. , 5100 ohm , 1/2 W ., 5% 
R6 548 0049 000 Res ., 100 ohm , l/2W., 1% 
R7 540 0046 000 Res ., 750 ohm , 1/2 W., 5% 
R8 540 0077 000 Res ., 15K ohm , 1/2 w., 5% - R9 540 0068 000 Res ., 6200 ohm , 1/2 W ., 5% 
RIO 540 0064 000 Res ., 4300 ohm , 1/2 W., 5% 
Rll 540 0095 000 Res . , 82K ohm , 1/2 w., 5% 
Rl4 540 0086 000 Res ., 36K ohm , 1/2 W., 5% 
Rl 5 540 0048 000 Res ., 910 ohm , 1/2 W. , 5% 
Rl6 540 0063 000 Res. , 3900 ohm , 1/2 W ., 5% 
Rl7 540 0032 000 Res ., 200 ohm , 1/2 w., 5% 
Rl8 540 0058 000 Res ., 2400 ohm , 1/2 W ., 5% 
Rl9 540 0035 000 Res ., 270 ohm , 1/2 W. , 5% 
R20 540 0089 000 Res. , 47K ohm , 1/2 W. , 5% 
R21 540 0073 000 Res ., l0K ohm , 1/2 W. , 5% 
R23 540 0025 000 Res ., 100 ohm , 1/2 W., 5% 
R24 540 0049 000 Res ., 1000 ohm , 1/2 w., 5% 
R25 548 0135 000 Res ., . 2 5 K ohm, 1/2 W . , 1 % 
R26 548 0095 000 Res ., 4640 ohm , l/2W. , 1% 
R27 , R31 540 0053 000 Res. , 1500 ohm , 1/2 W ., 5% 
R28 (M5700) 540 0065 000 Res o, 4 . 7K ohm , 1/2 W. , 5% 
R28 (M5700B) 540 0059 000 Res ., 2 . 7K ohm , 1/2 W . , 5% 
R29 548 0093 000 Res ., 61. 9 ohm , 1 W . , 1% 
R30 (M5700A, B) 550 0218 000 Potentiometer, 2500 ohm 

Tl 478 0183 000 Transformer, Input 
T2 478 0125 000 Transformer, Output 

XQl , XQ2 , XQ3 , 
XQ4 , XQ5, XQ6 404 0066 000 Socket 
XQ7 404 0149 000 Socket 
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TECHNICAL DATA 

Gain : 

53 db (matching 600 ohm) , 
39 db min . (bridging 6 ,000 ohm) 

Frequency Response : 

+ 1 ,0 db from 20 to 20 ,000 cps 
@ normal output level , 

Har monic Distortion: 

Under 1 , 0% f rom 30 to 15 ,000 cps 
@ + 38 dbm output (6 watts) . 
Under 1 . 0% from 50 to 15 ,000 cps 
@ + 39 dbm output (8 watts) . 

Intermodulation Distortion : 

Under 1 . 0% at+ 38 dbm equivalent 
sine wave power output , using 40 
and 7000 cps mixed 4 :1 . 

Noise Level : 

- 85 db below rated output le·rel 

(+ 39 dbm) . 

Source Impedan~es : 

600 ohms for 600 ohms matching input . 
150/600 for 6080 to 10 ,000 ohm 
bridging input , 

I nput Impedances : 

600 ohms matching input , balan~ed 
(transformer input) . 
6 ,000 ohms , bridging input , balanced 
(bridging pad and transformer input) . 

Load Impedances : 

4 to 16 ohms (8 ohms nominal) , un
bala~ced (tra~aformerless output , 
isolated from AC ground by power 
transformer). 

Output Impeda.!'.lce : 

1 . 2 ohms , approximately , 

Maximum Input Level : 

0 dbm. 

Maximum Output Level : 

+ 39 into 8 ohms (8 watts) . 

Maximum Operating Ambient Temperature· 

Maximum Storage Ambient Temperature : 

85° C. (185° F , ) 

Power Requirements : 

117 Volts at 50/60 cps . , 18 watts . 

Transistors : 

2 
l 

2 

2Nl414 
2N214 
2Nll83 

Rectifiers : 

1 

2 -

4 - X5A2 (silicon) 

Finish: 

2Nl225 
2Nl539 

Light grey cover , fla~ black heat 
sink chassis , 

Mounting : 

Two keyhole slots , rubber bumpers on 
bottom , permanent or movable mounting 
in any position. 

Size : 

3- 1/4" high , 4 - 3/8" deep, 8- 1/2" long , 

Weight : 

4 lbs . , net . 7 1 b s . , packed • 

Cubage : 

0 . 9 cu . ft . , domestic pack. 

DESCRIPTION 

The M6108 Monitor Amplifier is a trans
istorized, self- contained amplifier de
signed for use in broadcasting , record
ing , and general sound r9inforcement 
applications . Special techniques have 
been employed to obtain reliability , 

- 1-

low diatortion , and good temperature sta
bility . The amplifier can be mounted in 
any position and does not require ventil
ation when handling 8 watts of program 
material . The 
nections , fuse 
are mounted on 

input , power , output con- A 
and input level control W 
end panels of the chassis . 
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INSTALLATION 

MOUNTING 

The amplifier has been provided with t wo 
keyhole s lots for #8 screws for fixed or 

permanent mounting . 

INPUT CONNECTIONS 

Provisions are made for changing from 
600 ohm matching t o 6 , 000 ohm bridging 
on t he input terminal strip . Fig . 1 

shows the connection for 600 ohms . 
Fig . 2 shows the connection for 6 , 000 

ohm bridging , 

In the event that a pre~plifier driver 
is used requiring a minimum load of 
10 ,000 ohms , a 2 200 ohm resis t or may be 
added a t each bridging input terminal , 
With thi s c hange , 1 . 5 vol t s i nput will 
be required for ful l output . 

2 3 4 !i 

(I) goorl 
Fi t• , 1 

l 3 4 !i 

0 
~ UMP0 
6000.n. 

Fig . 2 

OUTPUT CONNECTIONS 

6 7 

Q) fl 
6 7 

Outpu t connections are made to the two 
lug t erminal strip on the end plate of 
the c hassis . Groups of speak~rs may be 
driven wi t h this ampl i fie r; connected in 
series, paral l e l , or series parallel ; 
but the combined impedance should not be 
l ess than 4 ohms . Wi tl1 an impeda "Ice of 
more th~n 12 ohms , the amplif i er will 
not be abl e to deliver f ull out1ut power . 
Speaker matchin.· tranRf ormers permit the 
paral lel i nc of a number of spea'< •rs , de
pendi nc on the unit requi red . Gat~s 
Part No . 81 3 0601 001 transfo1':;11?r is 
avail able , havi n~ a primary of 48 ohms 
a:1d a secondary of 8 ohms for matching 

purposes . 

-2-

In wiring speaker loads it should be re
membered that 8 watts at 8 ohms repre
sents 1 ampere of audio current . The 
recomme nded use of No . 16 gauge twisted 
and shielded wire will prevent power 
losses and possible interaction of cir

cuits . 

AMPLIFIER PARALLELING 

It is not recommended that amplifiers of 
t his type be paralleled at their outputs 
to obtain higher power . Where more pow
er is required than can be supplied by 
one amplifier , the speaker load s hould 
be divided between several amplifiers 
which have t heir inputs bridged a cross 
th~ common signal sour~e . 

POWER CONNECTIONS 

117 volt s A. C., 50/ 60 cycles is supplied 
thru t he power cor d and powe r plug on the 
chass is end plate . A powe r switch is not 
requi red due to the low powe r cons umptio:i 
and heat dissipation . 

NOTE 

While the amplifier can handle a contin
uous 8 watts of proBr am ma ter ial , CAUTION 
shoul d be exercised d,1rinl, f ull power 
sine wa ve t estiu~ t o avoid exceeding the 
t hermal capabi l ities of the chassis heat 
sink . Dur ing these t es ts i t is recommen
ded that a dut y C,) cle of 30 s econds on to 
} minutes off be used to al low heat build

up to d i ssip:i.te . 

W:108 MONI'l'OH AMPLIFI ER 
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THEORY OF OPERATION 

The amplifier is driven by an input 
transformer which provides for isolation 
and matching functio~s in the primary by 
means of split windings and resistive 
pads. The input level control provides 
a constant load to the input transformer 
secondary while furnishing a gain con
trol function . Transistor Ql operates 
as an emitter follower and provides im
pedance matching from the input to the 
voltage amplifier , Q2 . Note that Q2 is 
the only stage which has voltage gain. 
A high frequency transistor is used at 
this point to improve stability . The 
output stages of the amplifier operate 
Class B, ani are arranged in the circuit 
confir;uration known as "single ended 
push-pull" or a "followed emitter follow
er" . The upper and lower units are in 
series across the power supply , and the 
load is connected at their junction . 
When the signal at the collector of Q2 

goes negative ; Q3 , Q5 , and Q7 conduct; 
since they are all PNP types . When the 

R I 

C7 
UND~E~R~S~ID~E~-----
PRINTEO BOARD 

03 - - ...:. 

signal goes positive ; Q4 , Q6 , and QB all 
conduct ; since Q4 is an NPN type . Thus , 

the full signal appears at the junction -
point . Q3 , Q5 , Q7 , and Q6 , QB are con
nected in a compound or "Darlington" 
configuration , a connection which provi-
des extremely high current gain , and im
proves linearity at high signal levels . 

General feedback loops are employed in 
the amplifier including R3 , Rl9 , C2, C4 , 
and c5 . C2 and C4 provide high frequency 
feedback while C5 sup¥lies positive feed
back from the output to the collector 
circuit of Q2 to increase the signal 
handling capacity of this stage . 

Thermistor R4 compensates for variations 
in the amplifier bias due to temperature 
changes . Choke Ll renders the amplifier 
insensitive to changes in capacity across 
the output leads . The power supply is a 
conventional full wave bridge ractifier 
with filter capacitor circuit . 

Q6 

- - - Fl 

QO 

PARTS LOCATION 
M61O8 TRANSISTOR 

MONITOR AMPLIFIER 

- 3-
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MAINTENANCE 

PREVENTIVE MAINTENANCE 

The M61OB Monitor Amplifier is designed 

for long , troubl e- free service . However , 

as with all high quality electr onic equip

ment , a regul ar program of inspection 
should be followed . These points should 

be covered : 

1 . Check the power amplifier supply 

voltage at the collector of Q5 or Q7 , 
On the power transistors , such as the 

2Nl183 and 2N15,9 , the collector is con

nected to the case . 

2 . Check the speaker bus voltaee , 
which appears at the collectors , or 

cases of Q6 a~d QB. 

? , Remove dust which collects on the 

printed board or in the housing , with a 

s::if1; brush . 

It is recommended that when the ampli
fier 1s first placed in operation , that 

D. C. voltages be measured with the sa::ie 
voltmeter th a 1: will be used for 'll,l '.nten

a~ce and troub:eshootin~ , and tha1: these 

readin~s be recorded on the amplifier 
schematic . The speaker bus and B- volt

a~es should be recor1ed ~ith an without 

SERVICING 

When servicing the amplifier , the follow

ing points should be observed : 

1. The condition of the power supply 

can be most readil:, checked by measuring 

the D. C. voltage between the chassis and 

the case of output transistor QB. (One 

of the tw::> power transistor s mounted one 
the end of the chassis) . This voltage 

will be much higher or lower than nor -
mal if trouble is present in the powe r 

amplifier . 

2 . Voltages may be checked with Q5 , 
~6 , Q7 and Q8 removed , provided that the 

speaker load is disconnected . 

, . Circuit resistances should be meas-

ured only after removing the associated 
transistor or transistors , to pr event 

damabe due to ohm- meter battery voltage . 

4 . Do not remove or insert transistors 

with the power on. 

5, Do not probe the printed board with 

a metal probe with the power on. 

b , Circuit voltages are reversed f r om 
standard vacuum tube practice , as is the 
polarity of all electrolytic cap~citors . 

? . The location of the posi tive end o,_. 

each electrolytic capacitor is indicated. 

by tre wliite dot marked on top of the 

circuit board. 

8 . When replacing either Q7 or ~8 , 

and before turning on the power , check 
with an ohm- meter between transistor 

case and chassis to make certain that a 

s .. ort circ.1it does not exist . Note that 

insulating washers are placed under the 
transistors to provide insulation . 

PRINTED CHASSIS cor.PONENT REPLACEMENT 

1. CHECKING COMPONENTS 

The components should be carefully check

ed by measuri nG circuit voltages and res 
istances before attempting to remove one 

of the leads from the prinred chassis . 

Extreme care must be exercised in remov

ing rhe lead to prevent damage to the 

board or conductors . This operation 

- 5-

s l.01...::.d not be c ouside1·ea ,.mlt:?ss it is the 

orl~ ~ay the component can be checked . 

If on~ lead must be re.noved without dam

.a_e to the component , ap1-ly a well clean
ed and ti!med 25 to bO watt iron to the 

fillet ~djacent to the lead . With small 

lonb nose ?liers or thin screwdriver , pry 

the folded portiot1 of the le~d in line 
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with the bole . Applying the iron for 
more than four seconds at a time may dam-

- age the chassis base material. 

Remove as much solder from the lead as 
possible . Remove all the kinks in the 
wire . With heat applied , gently pull 
the wire through the hole. 

2 . RESOLDERING THE COMPONENT LEAD 

If the component is good , replace as fol 
lows : Use a metal twist drill (1/8" dia . 
or less) to clear the hole only in the 
fillet of solder. Turn with the fingers 
only. Remove solder slowly to prevent 

the✓l from tearing t he fillet, 

A~ 
bottom view 
of chassis 

Fig . 3 - Cleaning Holes 

With the iron applied to the fillet , pull 
the wire gently out of t he component side 
of the chassis : 

~pliers 

~tip 

Fig. 4 - Removing Lead 

Be sure the component lead is straight 
and free of solder . Push it gently back 
tbru the hole until so~e of it shows on 
the other side . Solder carefully but 
rapidly to prevent chassis damage . 

3. REPLACING COMPONENTS 

Components can be replaced with less 
chance of damage to the chassis than the 
removal and rewiring of one of the leads . 
Remove as follows: Clip the leads close 
to the body of the component . Heat the 
fillet and gently push the wire thru un
til the hook may be clipped off . Clip 
the hook off ( on the soldered side) with 

- 6-

sharp cutters . 

~ pliers 

~ iron tip 

)'ig . 5 - Removing Components 

After removing the leads , prepare the 
chassis for the new component as explain
ed in paragraph 2 and Fig. 3, 

To replace the component , fold the leads 
on the new part to the same spacing as 
the mounting holes . Insert the part and 
fold the leads under the chassis to hold 
the component firmly against it : 

--rr--------o=r.s::::::a 
fold & clip 

here 

Rig . 6 - Installing New Component 

Clip off the excess wire . Place the iron 
on both the component lead and fillet . 
Solder carefully and rapidly to prevent 
damage to the chassis base . If one of 
the conductors is damaged , it is seldom 
necessary to scrap the printed chassis, 
Lay a small piece of wire (#18 to 24 ga . ) 
across the break and s older each end to 

the conductor. 

If the fillet is pulled loose, break it 
off to get rid of the loose end. Fold 
t he new component lead to lay on the con
ductor and solder. If t he eomponent lead 
is too short , solder in another piece of 
wire to ~ridge the gap. Printed chassis 
construction places no mecba~ical strain 
on repairs of this nature , thus , solder
ing alone will provide sufficient mechan
ical strength even with heavy shock and 
vibration in almost every case . 

The base material used on the printed 
chassis is the best available for this 
service . The two ounce copper is twice 
as heavy as used in average applications 
of this type of equipment . This assures 
reliable service and repair . 
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MODIFICATION OF THE G~TES ' 

M- 6108 TRANSISTOR MONITOR AMPLIFIER 

FOR CURRENT LIMITING. 

If the output of the M- 6108 Monitor Allplificr should be 
accidentally shorted , or if oscillation in the anplifier 
should develop , excess current flow through the output 
stage could danage the 2Nl539 output transistors or the 
enitter resistors in this stage . 

A current liraiting device has been incorporated in the 
anplifiar to linit the output stage current under such 
conditions to a s afe level, thus preventing danage to 
the anplifier . This device in no way affects the noroal 
operation of the aoplifier . 

Refer to drawing 813 6261 001 , the schewatic of the uoni
tor a~plifier and drawing 813 7719 001 , the schenatic of 
the c~rrent lioiter for a better understanding of the opera
tion of this circuit . Transistors XQ9 and XQlO are con
nected as a direct coupled anplifier and act to anplify the 
voltage drop across Rl7, the eoitter resistance for XQ8, 
one of the output transistors . tJhen the voltage drop acr oss 
this resistor exceeds a certain predeteroincd l evel , (due 
to excess current flow in the output stage) XQll becowes 
saturated since its base is direct coupled to the collector 
of XQlO of the voltage sensing anplifier . The collector of 
XQll is connected to the collector of XQ2 . When XQll reaches 
saturation , the effective iopedance between collector and 
eoitter becones very low. Therefore , the collector of XQ2 
is effectively grounded through R26 . This action pulls the 
center bus of the single- ended push- pull output stage down , 
lioiting the output stage current to a s~fe value . 

It should be reoenbered that a full 8 watts of progran 
oaterial can be handled safely by the auplifier . If this 
lioit is exceeded , progran peaks will cause the aoplifi er 
to go into current lioiting as explain~d above . This is 
not a fault of the anplifier but sinply a result of the 
current liniting device perforning properly. 

6/28/62 -1-
Modifications of 
M- 6108 Monitor 

.Amplifier 
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REPLACING COMPONENTS ON THE 
PRINTED CHASSIS 

Since this is a destructive operation, the engineer must be 
reasonably sure that the part is defective before removing 
it. He may determine this from the D.C. and signal voltage 
measurements or by visual observation. 

WARNING; The copper conductors are only .0027" thick on the 
printed chassis. They are easily damagedl Do not attempt to 
pull one component lead loose to check the component. Use 
only the approved procedure as outlined in the sketches and 
the sub-paragraphs listed below. 

Use a small electric soldering iron (60 watts or less) and 
allow it to come up to full heat before starting the repair 
job. The tip mu.st be clean and well tinned. 

CAUTION: Do not use a soldering gun. The ex
tremely high temperature of the tip 
will damage the phenolic board. 

Put the iron tip on the fillet under the chassis, right be
side the component lead being removed. Put a gentle, but 
firm pressure on all leads and components being moved while 
the heat is applied. Do not hold the iron to the printed 
chassis for long periods of time. If the lead or component 
is difficult to remove, make repeated short passes at it 
rather than one long period that may overheat the board. 

1. REMOVING PARALLEL MOUNTED COMPONENTS WITH AXIAL LEADS: 

A clip leads 

j9 IIHISJ 
{ " t ~ 

C pliers 

tip 

pliers push wire through hole 
until hook can be clipped 
off. 

clip off hook that was 
tip soldered to chassis. 

place iron on fillet again and pull the 
wire out of the hole on the top side of 
the chassis. 

2
0 

REMOVING VERTICALLY MOUNTED RESISTORS AND COMPONENTS 
WITH AXIAL LEADS: 

A 

pliers 
place iron on fillet and push 
wire through the hole until 
the hook can be clipped off. 

clip off hook that was solder
ed to chassis. 

remove wire as illustrated in 
paragraph 1 . (c). 

Page 1 
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2. (continued) 

place the iron against the 
folded wire and rotate it 
away from the conductor lead
ing into the fillet (2-c). 

cut the wire as near the 
chassis as possible after 

!) 
:::===@c=i 

clip 
here 

removing as much excess solder as possible. Remove solder by 
carrying it away with the iron tip and wiping the tip on a 
clean cloth. Repeat until the hook can be clipped with small 
sharp diagonal cutters, illustrated in (2-D). 

push 

E 

place iron on fillet again and push the 
resistor body over until the lead comes 
out of the hole. 

tip 

3. REMOVING PRINTED WIRING TYPE CAPACITORS: 

push 

C 

(A) hold iron tip on one of the folded leads, as soon as the 
solder melts - push gently but firmly on the side that will 
lift this lead. The capacitor should be pushed over just far 
enough to clear the lead from the hole. 

(B) cut the lead off to prevent it from going back into the 
hole when removing the other lead. 

(C) hold the iron tip to the other lead and push the capacitor 
over until it comes free. 

4. ________ REMOVING SADDLE TYPE ELECTROLYTIC CAPACITCRS: 

Place the iron tip on top of the 
folded over mounting ear. As the 
solder melts, slip a thin knife 
between the mounting ear and the 
copper conductor pad. DO NOT PRY 
THE TAB UP WITH THE KNIFE! See 
(4-B) for bending ears away from 9 
chassis. When the knife is com-
pletely under the ear, remove iron 
and let the solder cool. 

Repeat on other two mounting ears. 
Page 2 
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4. (continued) 

Using a pair of small sharp diagonal 
cutters, bend the mounting ears up 
and away from the copper conductor 
pads. DO NOT PRY THE MOUNTING EARS 
UP WITH A KNIFE OR SCREWDRIVER! 

Repeat the process on the other two 
B mounting ears and drop the capacitor 

off the board. 

5. PREPARING THE HOLES FOR THE REPLACEMENT COMPONENT: 

~ 
A~ 

bottom view 
of chassis 

Use a small metal twist 
drill (1/8" dia. or less) 
to clear the hole only in 
the fillet ofso!der. 
Twirl the drill by hand. 
Do not attempt to remove 
all of the solder in one 
turn, do it slowly and 
carefully. 

Do not attempt to increase 
the hole size, just remove 
the solder. It is soft and 
easily removed in this way. 

6. REPLACING THE COMPONENTS: 

A B 

fold & 
clip here 

C 

(A) & (B) Fold the leads on the new part to the same spacing 
as the mounting holes. Insert the part and fold the leads 
under the chassis to hold the part tightly against the top of 
the chassis. Clip off the excess wire. 

Put the iron tip on the fillet and lead. Solder swiftly and 
securely. If the printed chassis is damaged by accident it 
is seldom necessary to scrap it. If one of the conductors is 
broken, lay a piece of small wire (#18 to #24 AWG) across the 
break and solder each end to the conductor. If a fillet is 
pulled loose, break it off to get rid of the loose end. Fold 
the new component lead toward the end of the conductor and 
solder the l ead to the conductor. If the component lead is 
cut too short, lay a small piece of wire across the gap solder 

it in. 
Page J 
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7. REPLACING TUBE SOCKETS: 

Tube sockets are very difficult to replace and should not be 

replaced until you are positive that the one in question is 

actually defective. Resolder all of the socket pin fillets 

to assure that this is not the trouble. Inspect the top side 

to see if the tube pin sleeve is bent and can be straightened. 

Use a socket alignment tool to re-size. Check continuity from 

the top to the bottom side of the chassis. If there is a con

nection and the socket sleeve is not out of alignment or spread 

open, the socket is O.K. and should not be removed. 

(A) If the socket has been damaged or is excessively corroded 

it must be replaced. Stand the unit so that the chassis is 

vertical. Hold a small iron to the hex nut in the center of 

the socket (if the socket is retained in this manner). After 

the solder has melted, unscrew the retaining screw. 

(B) Remove the excess solder from all pin fillets by carrying 

it away with the tip of the iron. Repeat until all solder that 

will come loose is removed. Do not hold the iron to the chassis 

for long periods of time. 

(C) Starting at pin 1 or pin 7 (8 or 9 on other sockets), apply 

the iron and push against the socket to raise it at this point. 

Use the thumb and fingers only to raise socket to prevent damage 

to the board. The socket will not move very much but any move

ment at all is helping. Place the iron on each pin in rotation 

around the socket while pushing up on the side of the socket a 
adjacent to the pin being heated. After several passes around • 

the socket it will no longer be held in by solder. Gently rock 

the socket and pull it free of the holes. 

(D) Use a small metal twist drill as illustrated in paragraph 

5 of these instructions to clear the fillet holes of solder. 

(E) Install the new socket and put in a new retaining screw 

similar to the one removed (if retaining screws are used). Do 

not tighten the nut excessively and put a great strain on the 

phenolic board. 

(F) Solder the screw, nut and each socket pin fillet swiftly 

and securely. Be sure that there is no solder bridging between 

adjacent fillets or conductorso 

(G) If one of the fillets was damaged in the replacement oper

ation, fonn a small loop on the end of a small piece of wireo 

Drop the loop over the socket pin and lay the wire to join the 

proper conductor. Flow solder on the connections and clip off 

the excess wire. 

From the Engineering Department of 
The Gates Radio Company 
A Subsidiary of the Harris-Intertype Corpo 

Page 4 
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Symbol No . 

Cl 

PARTS LIST 
Gates Part No . 

01g.;i__ 
522 ~ 000 
500 0818 000 
522 0256 000 
516 0045 000 
522 0242 000 
522 0160 000 
522 0306 000 
506 0006 000 
524 0100 000 
508 0076 000 

C2 
03 
C4 
05 
06 
07 
08 
C9 
010 

CR1,CR2 , 
OR3,CR4 

Fl 

Jl 

Ll 

Ql,Q3 
Q2 
Q4 
Q5 , Q6 
Q7 ,Q8 

Rl 
R2 
R3 
R4 
R5 
R6 
R7 
RB 
R9 
RlO 
Rll 
Rl2 ,Rl5 
Rl3 ,Rl6 
Rl4,Rl7 
Rl8 
Rl9 
R20,R21 

Tl 
T2 

TBl 
TB2 

384 0062 000 

398 0054 000 

250 0025 000 

494 0135 000 

380 0014 000 
380 0013 000 
380 0011 000 
380 0012 000 
380 0016 000 

550 0218 000 
540 0043 000 
540 0100 oou 
559 0002 000 
540 0091 000 
540 0039 000 
540 0073 000 
540 0049 000 
540 0070 000 
540 0025 000 
540 0039 000 
540 0041 000 
540 0018 000 

~tfD c-J+-3 ;tic@ Q',10, QQQ 
540 0009 000 
540 0089 000 
540 0055 000 

478 0187 000 
472 0098 000 

614 0218 000 
614 0213 000 

XOR1,XCR2, 
XCR3 , XOR4 402 0039 000 

402 0023 000 XFl 
XQ1,XQ2 , 
XQ3 ,XQ4 
XQ7,XQ8 

404 0066 000 
404 0136 000 

Description , v 
Cap . , 50 ufd., ~ . 
Cap., 50 uufd., 500 V. 
Cap ., 20 ufd . , 50 V. 
Cap., . 0005 uf., 1 KV. z 10% 
Cap., 25 ufd., 25 V. 
Cap. , 100 ufd., 3 V. 
Cap. , 1000 ufd. , 25 V. 
Cap ., . 25 ufd., 200 V. 
Cap ., 1000 ufd., 50 V. 
Cap . , . 005 ufd . , 100 V. 

Silicon Rectifier 

Fuse , 1 amp ., 250 V. 

Receptacle and A. C. Line Cord 

Choke , HF, 5 uh. 

Transistor, 2Nl 414 
Transistor, 2Nl225 
Transistor , 2N214 
Transistor, 2Nll83 
Transistor , 2Nl 539 

Potentiometer, 2500 Ohm 
Res ., 560 Ohm , 1/2 W., 5% 
Res., 130K ohm , 1/2 W. , 5% 
Thermistor, 50K ohm 
Res. , 56K Ohm, 1/2 W. , 5% 
Res ., 390 Ohm , 1/2 W., 5% 
Res ., lOK Ohm , 1/2 W. , 5% 
Res. , lK Ohm , 1/2 W., 5% 
Res ., 7.5K Ohm, 1/2 W., 5% 
Res. , 100 Ohm , 1/2 W. , 5% 
Res. , 390 Ohm, 1/2 W. , 5% 
Res ., 470 Ohm, 1/2 W., 5% 
Res ., 51 Ohm, 1/2 W., 5% 
Res. , 1 Ohm, 1 W. , 5% 
Res. , 22 Ohm , 1/2 W., 5% 
Res. , 47K Ohm, 1/2 W., 5% 
Res. , 1 . 8K Ohm , 1/2 W., 5% 

Transformer, Input 
Transformer , Power 

Terminal Strip, 7 terminal 
Terminal Strip , 2 terminal 

Diode Board 

Fuseholder 

Socket 
Socket 
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INSTALLATI ON AND OPERATING INSTRUCTIONS 
FOR 

M- 6034 TRANSIS'ToR PREAMPLIFI~R 

GAIN: 

FR~UEKCY .RESPONSE: 

HARMOiUC DISTORTION: 

INTERI·IO DULATI ON 
DISTORTI ON: 

:;o I SE LEVEii : 

CO~RC3 IMPEDANCE : 

1 .:cur,, I:1PEDANCE: 

OU~·PuT LOAD IMPEDANCE : 

: J ,:,_r: I.;:-~ INPUT LEVEL: 

i'IA ~rr 1.ill: OUTPUT LEVEL: 

rutXIHUM OPERATING 
AfIB I El'l'f 'IE!'!P .i!.R.ATURE : 

TECHNICAL DATA 

45 DB ±1 DB operated into a 600 ohtl l oad 

+l DB , 30 cps to 15,000 cps . 

Under 0 . 5% from 50 cps to 15 KC at 
+5 DBM output . 
Under 0 . 5% from 30 cps to 15 KC at 
- 50 DBM output . 

Under 0 . 5% at - 5 DBM output level , and 
under 1 . 0% at +5 DBM output l evel. 
Distortion oeasured at equivalent sine 
wave output using 40 cps and 7 KC 
nixed 4 to 1 . 

- 122 DBM equivalent input noise . 

30/50 and 150/250 ohtls . 

Input transforner unloaded , resulting 
in input impedance being substantially 
higher than source inpedance . 

600 ohDs ±10%. 

-40 DBM. 

+5 DBM. 

55° c. (131° F . ) 

M.A..~IF. ... 1?-! S~RAGE A.'1:B!ENT 
TEMPERATURE: 

Pv~ER REQUIREI1ENTS: 

TRANSISTORS: 

MOUNTING: 

SIZE : 

6/28/62 

85° c. (185° F .) 

- 30 V. DC a t 15 ma with less than .1 MV 
ripple . 

1 -· 2N422 3 - 2Nl414 

Requires M- 6039 oounting frane . 

3-1/4" Wide X 6- 3/8" Long X l" Thick. 

~ 

- 1- M- 6034 Tr ansistor Preanplifier 

wigfi
Stolen 2 Line Transparent
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INSTALLATION AND OPERATING INSTRUCTIONS 
FOR 

M-6034 TRANSIS'T<JR PREAMPLIFIER 

GAIN: 

FR~UEKCY RESPONSE: 

HARMOilIC DISTORTION: 

INTERI·IODUL.ATI ON 
DISTORTION: 

i;o I SE LEVEii : 

CO~RC~ IMPEDANCE : 

1 lC'tF11 I:1PEDANCE: 

OU'.i·Pt"T LOAD IMPEDANCE : 

: ! ~J_I~ 1 ~:·: I NPUT LEVEL: 

ilA~~r~.m: OUTPUT LEVEL: 

HAXHIUM OPERATING 
Ar-IBIE!-l'f 'IE!·JP .1.!.R.ATURE : 

TECHNICAL DATA 

45 DB ~l DB operated into a 600 ob.cl load 

+l DB , 30 cps to 15 , 000 cps . 

Under 0 . 5% frora 50 cps to 15 KC at 
+5 DBM output . 
Under 0 . 5% frora 30 cps to 15 KC at 
- 50 DBM output . 

Under 0 . 5% at - 5 DBM output level, and 
under 1.0% at +5 DBM output level . 
Distortion oeasured at equivalent sine 
wave output using 40 cps and 7 KC 
nixed 4 to 1 . 

- 122 DBM equivalent input noise . 

30/50 and 150/250 ob.els . 

Input transforoer unloaded , resulting 
in input itipedance being substantially 
higher than source iopedance . 

600 obns ~10%. 

- 40 DBM. 

+5 DBM. 

55° c. (131° F . ) 

MiL"':Il'T ... 1!'! STORAGE A..f1BIENT 
TEMPERATURE: 

P,J.~ER REQUI REMENTS: 

TRANSISTORS: 

MOUNTING: 

SIZE: 

6/ 28/62 

85° c. (185° F .) 

- 30 V. DC at 15 ca with less than . 1 MV 
ripple . 

1 -· 2N422 3 - 2Nl414 

Requires M- 6039 oounting fraoe . 

3- 1/4" Wide X 6- 3/8" Long X l " Thick. 

, 

- 1- M- 6034 Transistor Preaoplifier 
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! 

DESCRIPTION 

The Gates M- 6034 Transistor Preamplifier is a premiun quality 
low noise unit for use in consoles, and is cougletely tenpera
ture conpensated using the latest techniques . The anplifier 
has a gain of 45 DB with a raaxi□urJ output in unbalanced and 
transfornerless, which is designed to operate into a 600 ohLl 
variable attenuator. 

The input is bal~nced , and is connected for 150/250 ohm source 
iupedance at the factory but may b e reconnected for 30/50 ohL:ls . 

THEORY OF OPERATION 

This anplifier is designed to provide a fixed gain of 45 DB. 
It is a four- stage anplifier and utilizes a transfornerless 
output. It features negative fe edback to reduce distortion 
to a very low level and □ininizes specification changes with 
transistor changes . 

Signal is applied to pins C and E and is fed through trans
former, Tl, to the basd of Ql (2N422) . Ql is a low noise 
transistor operated at ideal colle ctor current for nininun 
noise . It will be noted that the first stage is series fed 
through Tl to provide the naxioun input gain fro□ Tl . Cl 
and Rl are connected across the secondary of Tl to stabilize 
the anplifier . The value of Rl and Cl were picked to pro
vide a roll off above the audio range to prevent a□~lifica
tion of very high frequency noise . 

The signal is then direct coupled fron the collector of Ql 
to the base of Q2 . Q2 is a very high gain stage because the 
e~itter is conpletely by- passed . The signal is then coupled 
fron the collector of Q2 (thru 08) to Q3. The collector of 
Q3 is direct c oupled to the base of Q4. Q4 is an e@itter 
follower . Eoitter followers a r e very stable and are virtually 
distortionless . This also provides the low out put impedance 
required to feed a 600 oh.a fader . Feedback is applied fro□ 
Rl7 through Rl3 and 09, R7 and 05 to the e□itter resistor (R6) 
of the first stage . Rl3 and 09 provide a boost of l DB at 30 
cps to nake the response flat in the audio r a nge . 

MAINTENANCE 

Transistor a□plifiers are designed for a long trouble-free 
life , however, dust and dirt can cause trouble . A oonthly 
dusting with a soft brush should be adequate . 

6/28/62 -2- M- 6034 Transistor 
Preanplifier 
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SHOULD TROUBLE OCCUR -

Step 1 - First check all DC voltages . The DC voltages 
deteroine the biJS points of the transistors 
and any departure of 20% or nore should be 
considered a defect . NOTE: Use of the resis
tance chart will help detect faulty cooponents . 

Step 2 - Before any signal oeasureoents are oade, re
place any defective parts to oake DC voltages 
correct . 

Step 3 - After all DC voltages are correct, signal 
tests nay be perforoed . The correct (RMS) 
voltages are shown on the schenatic diagrau. 
Voltages shown are for - 40 DBM input@ 150 
ohos not teroinated. 

DO NOT use an ohn.oeter on the printed wiri ng with t r ansi stor s 
in thei r sockets . Excessive current can flow to damage them. 

DO NOT renove or inser t transistors with the power ON. 

REMEMBER - In t r ansistor circuitry B+ is ground , ther efore , 
capacitor s have the positive side connected to 
ground . 

DO NOT probe the printed board with the power ON with a netal 
screwdriver, etc . , tho.t..-e.o.ul.n . ..sllo"J:'t .ou.t wiring. 

RESIST,.\N<J~ CHART 
Resistance Chart taken with Ql , Q2 , Q3 , Q4 froo sockets 
removed . Renove all transistor s before oaking resistance 
check. 

Measure ~ Ql 
I 

Q2 Resis- ·- ~ -··-- .__. -·- -- Q3 ... . - Q4 

jTo Gndj To Gnd;To !To B-
• •.• • ·- I 

tance B- I To B- To Gnd To Gnd To 
Fr on I : 

- i 
I 

\ I 

B-

Base 3200 15K 30K I 30K 900 lOK 14K 3. 5K 

Eoitt er 4700 15K 2 . 9K 13K 175 lOK 2 . 2K 12K 
. -

Collec:...
1
1

_. 30K 30K 15K 9K 14K 3. 5K lOK 0 
tor 

1
, 

ii i, 

6/28/62 - 3- M- 6034 Transistor . 
Preaopli fier 

- -
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- Synbol No . Gates Stock No . 

Cl 508 0215 000 
C2 522 0178 000 
C3 522 0160 000 
C4,C7 , 
C8 ,Cl0 522 0242 000 
C5 516 0054 000 
C6 522 0187 000 
C9 522 0158 000 

Ql 380 0004 000 
12 ,Q3 ,Q4 380 0014 000 

Rl 540 0035 000 
R2 , R4 548 0050 000 
R3 540 0062 000 
R5 540 0066 000 
R6 548 0049 000 
R7 540 0038 000 
RB 540 0077 000 
R9 540 0068 000 
Rl0 540 0064 000 
Rll 540 0081 000 
Rl 2 540 0062 000 
Rl3 540 0025 000 
Rl4 540 0086 000 
Rl5 540 0048 000 
Rl6 540 0063 000 
Rl7 540 0032 000 
Rl8 540 0058 000 

Tl 478 0221 000 

XQ1 ,XQ2 , 
XQ3,XQ4 404 0066 000 

Sche~atic - 837 9416 001 

6/28/62 

Description 

Cap . , . 01 uf , 100 v. 
Cap . , 25 uf , 6 V. 
Cap ., 100 uf , 3 V. 

Cap., 25 uf , 25 V. 
Cap., . 001 uf , 1 KV 
Cap., 200 uf , 6 V. 
Cap ., 50 uf, 3 V. 

Transistor, 2N422 
Transistor, 2Nl414 

Res . , 270 oho, 1/2 W, 5% 
Res . , 20K ohn, 1/2 W, 1% 
Res . , 3600 ohn , 1/2 W, 5% 
Res . , 5100 ohD , 1/2 W, 5% 
Res ., 100 ohla , 1/2 W, 1% 
Res . , 360 ohD, 1/2 W, 5% 
Res ., 15K ohtl , 1/2 W, 5% 
Res . , 6200 oho, 1/2 w, 5% 
Res . , 4300 ohD, 1/2 W, 5% 
Res . , 22K ohtl, 1/2 W, 5% 
Res . , 3600 ohtl , 1/2 W, 5% 
Res ., 100 oho, 1/2 W, 5% 
Res ., 36K oho, 1/2 W, 5% 
Res ., 910 ollLl, 1/2 W, 5% 
Res . , 3900 oho , 1/2 W, 5% 
Res . , 200 ohill , 1/2 W, 5% 
Res . , 2400 ohtl, 1/2 W, 5% 

Transforuer, Input 

Socket 

-4- M- 6034 Transistorized 
Prearaplifier 

wigfi
Stolen 2 Line Transparent
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r. 
2 

3 

4 

5 -
6 

© 
B- K 

(-30V.) 7 

0 
B+ 

( GN D. ) H 

a ® 
JN E 

C. T. D 

:J I N 

( ,. @) 
OUTPUT A 

) Pl ,~ 

F G H K L M N 0 

Tl PRl(vt ARY 

'MP. c.r. JOIN co NECT TO 
,so.a. Yf.R YEL . TOREO BL f)E ¢ BRN . t----+---.-~-------50 ..n. R '( 6LU P! To R~D BLV E t YEL . 

YEL . To BRN 

-14 

¥ 
(\J ~ ♦ - 15 

AI -34 67 8 ~ er 0 v 
(\J ir 0 0 Tl "' -BLUE 

C4 fl::' 
I 
I RY zs/zs + I C.T. Q I 

I 2N422 -sv. 
YE L. (.0017) - 5 I 

RED I 
I 

I 

ll' l c2 BLI< 

~ 
C.3 

BR.N. 0 + 
ff) a 100/3 er ·-SI WH . OR . <n R7? 360 

----

p 0 R 

10 6 1 05 104 103 102 1 

QTY. QTY, QTY . QTY. QTY QTY 

R8 - 30 

15K 
RQ 

G200 

0 
0 
ff) 

~ 

- G. q CB 
( .OG) + 

c~½ 
2125 

+r - ~ 
-,--C6 - N C 

+ Z00/6 n:: (\J + 
5-0/3 

T u V w z 

GATES RADIO COMPANY C- 7q416 
QUINCY, ILLINOIS SCALE 

LIST OF PARTS 

REFERENCE 

~ ~ 

~ '° rt) 

-.7 

l/) 2 -er 0--

PT. 
011 FIN, 

G.N. 

-/6 
C 1.4) 

-.57 
(. 057) 

" 
0 - 0 

o::' (\J 

DESCRIPTION MATERIAL 

- t ~ ~ 

XQ4 
2N 1414 

CIO 

( 1.4) - + 
-16 

25/25 

~ 
~ - v ) u:: . 

(\J 

/ 

PRINTED 
BOARD 

J) DC VOLTAGES AR E TY P I CAL ANO WERE RE AD WITH A S IM P S ON 2/o O. 
- - -----

2) VO L TA GES SHOWN AS ( -) AR E S IGNAL VOLTAGE S. 

3 ) All RES I S TORS 1/ 2 WATT, S o/o E XCEPT * l o/o 

4) 1All CAPAC I TORS IN MFD, WI TH D.C.W.V. 

5 D INDICATES S OLCE~, LUG 
TITLE 

SC HEMATIC, CON SOLI! P R. EAMP 
M603 4 ~ STATUS 

ct~ l)l[V a;Lol' ... l[NT .... o~~ .r---------- --~-------.------------4 
In "'-. ~";.c: 
fO :;-,..-0,--+-+-~ - -1--
~ - ~NO 
,:_, - -Al'l'IIOt 

i.LJ r--. 1'1toc~;i-10N 1--------------------...L..,,;; 

MTL FI N UNl. l as OTH•"""' ., ••r:c:.i,.,t:D 
•1..L lO l*-""'f,;C & P &• t. A~Ea 

. .. c~ a11o1 tot -----.----...----,-.-,-----------------
FNG 

S HEET OF C- 7 q 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com



