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STANDARD WARRANTY

All items of equipment and material used in this
unit are guaranteed against defects in material,
workmanship, or manufacture for a period of one
year from date of shipment.

Under the terms of this Warranty, all items which
fail within the period defined will be replaced or
repaired F.0.B. point of manufacture without cost
to purchaser. Prior approval of the company shall
be obtained before returning any equipment. If
upon examination of the defective item the company
can show that failure was not due to any defective
workmanship, material or manufacture, the company
will bill the purchaser for the cost of replacement
or repair. '
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INSTRUCTION BOOK
FREQUENCY SHIFT TONE KEYER

TYPE 211 MODEL 1

PROPRIETARY INFORMATION

Dissemination or the use of information contained in
this manual for other than maintenance functions, or the
reproduction of this manual, or any parts thereof, in any
form, is prohibited, without the written approval of
NORTHERN RADIO COMPANY, INCORPORATED.



ADDENDUM NO, 3

October 16, 1962

This Addendum applies to Frequency Shift Tone Keyers, Type 211
Model 1, bearing Serial Number 7221 and above.

Q3, Q4 bias resistors,
composition resistors,
R16 and R21 have been ¢

have been replace
hanged to higher temperat
value. These changes were made to improve the s

of the oscillator circuit.

R14, R15, R19 and R20, formerly 10%

d with 1% precision resistors.
ure units of the same
tarting characteristics

Components on the Electrical Parts List have been changed as

follows:

SYk-

BOL  FUNCTION DESCRIPTION MFR, PART NO.

Rl4k Q3 bias series 21,5K ohms + 1% 1/8 watt ANY  RN60G2152F
resistor precision film resistor

R15 Q3 bias shunt 3,32K ohms + 1% 1/8 watt ANY  RN60G3321F
resistor precision film resistor

R16 Q3-Ql emitter 619 ohms + 1% 1/8 watt ANY  RN60G6190F
resistor precision film resistor

R19 Qb bias series  22.6K ohms + 1% 1/8 watt ANY  RN60G2262F
resistor precision film resistor

R20 Q4 bias shunt 3.72K ohms + 1% 1/8 watt ANY  RN60OG3321F
resistor precision film resistor

R21 Level potentio- 9,09K ohms + 1% 1/8 watt ANY  BN6OGYO91F

meter series
resistor

precision film resistor

R104 of the 2112 Network Assembly has been re-specified to the
corresponding 1/4 watt size.

The Electrical Parts List for each Network has been amend d

accordingly.



ADDENDUM NO, 2

R vised Jun 3, 1965

I. KEYING CIRCUIT OPTIONS

1,

2.

3

The Northern Radio Type 211 Model 1 Keyers deliver the lower

output frequency when Transistor Ql is conducting and the
higher frequency when Q1 is non-conducting.

For "NORMAL" Keyers (wired according to Dwg. No. C-211-1-01),
the "Mark" frequency is high and the "Space" frequency is low.
Therefore, on such Keyers, Ql is non-conducting for "Mark"
(presence of keying signal) and conducting for "Space"
(absence of keying signal)., Transistor Ql is biased to a
conducting condition through the circuit from -Batt., R4, P1
Pins 13 and 65 R3, R2 to +Batt., with the base of Ql connected
to the junction of R2-R3,

Q1 may be made non-conducting (Keyer "™ark" output) by
any of the following means:

1) Negative Voltage (with respect to Plug Pl Pins 2,
3, 4, or 9) applied to Q1 Emitter (Plug Pl Pin 7
or 110) .

2) Positive Voltage (with respect to Plug Pl Pins 2,
" 3, b or 9) applied to Ql Base through Diode CR1
(Plug P1 Pin 11),

3) Removal of operating bias from Ql base (Short circuit
from P1 Pin 13 or 6 to 7 or 1b, or from 13 or 6 to 2,
3, 4 or 9).

If the current in the keying loop is more than a few
milliamperes, it is desirable to shunt the "Negative" or
"Positive" keying circuits and the current keying shunt
circuit Plug P1 Pin 10 through strap ** to Rl to +Battery
is provided. When this shunt is required, the mating
socket for the Keyer is provided with a strap connecting
Sccket Pin 10 with either 7 or 1ii depending on whether
"Negative" or "Positive" keying is to be used.

For "INVERTED" Keyers (input circuit wired according to
Dwg. No. A=211-1-08), the "Mark" frequency is low and the "Space"
frequency is high., Therefore, on such Keyers Q1 is conducting
for '"Mark" and non-conducting for "Space", Transistor Q1 has no
bias in the absence of signal and is therefore non-conducting
unless an external bias is applied by the keying process,

In "INVERTED" Keyers Ql may be made conducting (Keyer
"Mark" output) by any of the following means:



I.

II.

Keying Circuit Options: (cont'd)

1) Negative Voltage (with respect to Flug Pl Pinms 2,
3, 4 or 9) applied to Ql Base (Plug Pl Pin 7 or 14),

2) Positive Voltage (with respect to Plug Pl Pins 2,
3, 4 or 9) applied to Q1 Emitter (Apply positive
voltage to Pin 11).

3) Apply negative operating bias to Q1 Base by
completing internal biasing circuit (Short circuit
from Plug Pl Pin 13 to 7 or 14),

If the current in the keying loop is more than a few
milliamperes, it is desirable to shunt the "Negative"
or "Positive" keying circuits and the current keying
shunt circuit Plug Pl Pin 10 through strap ** to Rl
+Battery is provided. VWhen this shunt is required,
the mating socket for the Keyer is provided with a
strap connecting Socket Pin 10 with either 7 or 1k
depending on whether '"Negative' or "Positive" Keying
is to be used.

L. It will be seen that the 1) and 3) options "Negative" and "Contact"
keying require identical external connections to the socket mating
with the Keyer. Since these two options are most usual for tran-
sistorized equipment, the external shelf wiring terminal strips
are arranged to accommodate them most easily. Whenever "Positive"
keying is necessary, the Keyer and/or Shelf socket wiring must be
revised to meet the requirements as indicated above. Detailed
jnstructions for external connections to various types of keyer
mounting shelves follow.

KEYING CIRCUIT CONNECTIONS TO TYPE 221 () KEYER SHELVES

In the Type 221 () Shelves, the Keyer DC input circuit
connections appear on Shelf Terminal Blocks El, E2, and E3.

Each Keyer socket is connected to a group of three
correspondingly numbered terminals on the blocks. The Keyer on the
extreme left side of the shelf (23 viewed from the front of the
shel?) is connected to Terminals No, 1 of Terminal Blocks El, E2 and
E3; extreme left terminals as viewed from the rear of the shelf, and
the keyer at the extreme right is connected to Terminals No. 18 of
Terminal Blocks Fl, E2, and E3.

For Neutral "Negative""Current'"Keying (Square Wave):

1. Connect the "common" (Positive) side of the Keying Battery
Supply te Terminal Block El.



II. Keying Circuit Connections To Typ 221 () Keyer Shelves: (cont'd)

For Neutral "Negative" "Current" K ying(Square Wave): (cont'd)

2.

Connect the Keyed "High" (Negative) side of the Keying
loop (through adequate external protective resistance)
to Terminal Block E2,

For Neutral "Negative" 'Voltage'" Keying:

1.

2.

e

Connect the "common" (Positive) side of the Keying
Battery Supply to Terminal Block El.

Connect the Keyed "High" (Negative) side of the Keying
loop (through adequate external protective resistance)
to Terminal Block E2.

Remove the strap (indicated by ** on Drawings C-211-1-01
or B-211-1-35) on the Keyer Component Board. If Keyer is
early model without strap, then strap connecting socket
Terminals 7 and 10 must be removed.

For "Contact" Keying:

1.

-

Connect the external "Contact" keying circuit between
Terminal Blocks El1 and E3, If the "Contact" keying
circuit is "floating', either side may bve connected to
Terminal Block El. If one side of the circuit is either
""grounded' or "common' with other keying circuits, that
side should be connected to Terminal Block kl.

Remove the strap (indicated by ** on Drawings C-211-1-01
or B-211-1-35) on the Keyer Component Board. If Keyer is
early model without strap, then strap connecting socket
Terminals 7?7 and 1C must be removed.

For Neutral "Pogitive" "Current" Keying (Square Wave):

1.

2.

Se

A wiring change is required on the sockets of the Keyer
Shelf for "Positive" Keying. Remove the rear cover
plate to expose the wired side of the sockets, and trans-
fer lead on socket pin 14 from 14 to 11. Also transfer
lead on socket pin 7 from 7 to 11,

Connect the "Common" (Negative) side of the Keying
Battery Supply to Terminal Block El.

Connect the Keyed "High" (Positive) side of the Keying
loop (through adequate exiernal protective resistance)
to Terminal Block E2,




II. K ying Circuit Conn ctions to Type 221 () K yer Sh lves: (cont'd)

For Neutral "Positive'' "Voltage" Keying:

1. A wiring change is required on the sockets of the Keyer
Shelf for "Positive" Keying. Remove the rear cover
plate to ‘expose the wired side of the sockets, and trans-
fer lead on socket pin 14 from 14 to 11. Also transfer
lead on socket pin 7 from 7 to 11l.

2. Connect the "Common" (Negative) side of the Keying
Battery Supply to Terminal Block El.

3, Connect the Keyed "High' (Positive) side of the Keying
loop (through adequate external protective resistance)
to Terminal Block E2.

4, Remove the strap (indicated by ** on Drawings C-211-1-01
or B-211-1-35) on the Keyer Component Board. If Keyer is
early model without strap, then strap connecting socket
Terminals 7 and 10 must be removed.

Additional Requirement for Neutral "Current" (either "Positive" or
"Negative"jﬁeying When The Keying Wsve is "Shaped" by Low Pass
Filter or When The "Space" Current is Not Zero:

1. For 60 milliampere keying, place a 4 ohm + 5% 1/2 watt
(or larper)resistor across the input terminals (Terminal
Blocks E1 and E2),

2., TFor 20 milliampere keying, place a 12 ohm + 5% 1/2 watt
(or larger) resistor across the input terminals (Terminal
Blocks El and E2).

For Polar "Current' or "Voltage' Keyingt

1, Determine which polarity (with respect to Keying Battery
Supply "common") is present for the '"Mark" signal condition,
and use the same connections as required for a Neutral sig-
nal of that polarity.

Early "Inverted" Keyers were not properly connected for
positive keying without additional changes beyond thcse specified
herein., Such units may be identified by examination to determine
whether there is a lead connecting Plug Pl pin 4 to the component
board. If such a lead exists, these keyers should be revised as
follows:

1. Determine that lead on Plug Pl pin 11 is connected to
Diode CRl, Remove this lead from Pin 11 and tap up.

2. Transfer th lead on Plug P1 pin 4 from & to 11,

-l -



III. KEYING CIRCUIT CONNECTIONS TO TYPE 239 () KEYER & CONVERTER SHELVES

In the Type 239 Shelves the Keyer DC input circuit connections
appear on Terminal Blocks E4, ES, and E6.

For various Keying Options, the detailed instructions givn
in Section II, above, are to be followed but modified to read Eb4
instead of El; ES instead of E2; and E6 instead of E3,

IV. KEYING CIRCUIT CONNECTIONS TO TYPE 24k () KEYER SHELVES

In the Type 24k () Shelves the Keyer DC input ciréuit
connections appear as groups of three consecutive terminals on
Terminal Block El,

For various Keying Options, the detsiled instructions given
in Section II; above, are to be followed, but modified to read
Terminal 3 (or 6) instead of Terminal Block El; Terminal 2 (or 5)
instead of Terminal Block E2; and Termiral 1 (or 4) instead of
Terminal Block E3,

V.  KEYING CIRCUIT CONNECTICNS TO TYFE 245 () KEYER & CONVERTER SHELVES

In the Type 245 () Shelves the Keyer DC input circuit
connections appear as three consecutive terminels on Terminal Block El,

For various Keying Options, the detailed instructions given
in Section II, above, are to te followed, but modified to read
Terminal Block El, Terminel 3 instead of Terminal Block El; Terminal
Block E1, Terminal 2 instead of Terminal Block E2; and Terminal Block
El, Terminal 1 instead of Terminal Block E3,

VI. KEYING CIRCUIT CCHNICTIONS TO TYPE 267 () SPEECH FLUS TELEGRAPH SHELF

In the Type 267 Speech Plus Telegraph Shelf, the Keyer DC
input eircuit connections appear on Terminal Blocks E7, E8, and E9,

For various Keving Options, the detziled instructions given
in Section II, above, are to be followed, but modified to read E?
instead of El; EB8 instead of E2; and E9 instead of E3.

VII. KEYING CIRCUIT COKNECTIONS TO TYPE 268 () TONE SHELF

In the Type 268 Tone Shelf the Keyer DC input circuit
connections appear on Terminal Blocks E7, E8 and E9.

For various keying options, the detailed instructions given
in Section II, above, are to be followed, but modified to read E7
instead of F1; E8 instead of E2; and E9 instead of E3,



ADDENDUM NO. )

January 27, 1560

The Frequency Shift Tone Keyer, Type 211 Model 1, has been modifi 4
as follows for Serial Numbers 360 and up. CRl - Germanium Diode, Type FS 1IB4A
Conf. A, is replaced with a Silicon Diode, Type F3592 Conf. A.

This modification has been made to provide for more uniform operation

of Ql, when used in the positive keying option.
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Instruction Bo%k _ ‘
Frequ noy Shift Tone Keyer Type 211 Mcdel 1

1. GENERAL

Burpoge:

The Northern Radio Frequency Shift Tone Keyer, Type 211 Model 1,
is used in multi—channel communication systems to provide the transmitting
terminals for teleprinters or telemetering operation over microwave or
metallic circuits. The intelligence pulses frequency shift the audio tones
which are then suitably amplified and controlled for inclusion in the trans—
mission facility.

Any number of channels may be provided and a wide selection of
keying speeds may be used, limited only by the pass—band of the transmission
system. Usually for teleprinter or telegraph work, a channel separation of
170 cps and a maximum keying speed of approximately 100 words per minute is
provided, and the following specifications are confined to units of this
type. However, the unit deaigns are very flexible and changing of sub—
assemblies permits use of almost any combinations of channel frequenci s
and bandwidths (and associated keying speeds) to sult special requirements.

Rescxiption:

The Frequency Shif{ Tone Keyer, Type 211 Model 1, 1= a completely
transistorized unit contained in a 7/8" x 5-1/4" x 11-2Z/4" housing., It will
operate, by changing a network, on any of the standard tone channels. The
oscillator frequency of each unit is shifted X 42,5 cps about the desired
channel center frequercy. This frequency shift is accomplished in such a
manner that no appreciable frequency transient occurs other than the smooth
trensition from one frequency to the other. Transient conditions that
create signal distortion are, therefore, eliminated in this unit at th
transmitting terminal.

This Keyer makes use of a high grade inductor—capacitor combina—
tion to accomplish the center frequency determination., The shifts of fr qu ncy
from this center frequency, are accomplished through use of variable phase
constant amplitude feed—back loops. The Frequency Determining Network is
provided with an outpui filter which permits psralleling of the outputs of a
nunber of Keyers. -

The signal input terminals to the Keyer are not grounded to the
frame so that either terminal may be externally grounded, or both terminals
may be left "floating", as desired. This arrangement allows the operation
of the unit from a variety of keying circuits, having positive or negative
batteries with either side grounded or ungrounded.

The use of transistors throughout this unit results in & devic
which is more compact, more reliable and far more efficient than has b n
previously possibl . Int rnal h at in the units is negligible and any
r quir 4 numb r of units may be mounted in clos proximity to each other
without f ar that xcessive temperatur rises will o cur due to unit
dissipation.

-1 -



Instruction Book General
Frequency Shift Tone K y r . Typ 211 Mod 1 1

Principle of Operation:

Referring to Block Diagram Dwg. No. A-211-1-02, the keying input signal is
applied to the Keying Amplifier, causing the Keying Stage to assume a onducting
or non-conducting condition. The output of the Keying Stage acts to control
the phase of the Variable Phase, Constant Amplitude Stage.

The output of the Variable Phase, Constant Amplitude Stage completes th
oscillation loop which also includes the Oscillator Amplifier and LC Tank circuit.,

If the keying input is such that the Keying Stage advances the phase of the
Variable Phase Stage, then the frequency of the LC Network will be shifted t a
higher value to cancel the phase shift. Conversely, if the Keying Stage r tards
the phase of the Variable Phase stage, then the frequency of the LC Network will be
shifted to a lower value. The separation between these two frequencies is deter-
mined by adjustments provided in the Frequency Determining Network.

The Frequency Shift Tone from the Oscillator Amplifier is applied to the
Output Amplifier Stage, and through the output filter to a 600 ohm unbalanced line.

Technical Data:

K ying Inputs: 1, Contact keying (internal battery to "dry"
contacts) .

2, D.C. current pulses, positive or n gativ ,
neutral or polar.

3. D.C. voltage pulses, positive or n gative,
neutral or pelar,

Input Level: a. D.C. current high range: 15 MA minimum,
negative DC; 30 MA minimum, positive DC.

b. D.C. current low range: 1.5 MA minimum,
negative DC; 0.5 MA minimum, positive DC.

¢co D.C. voltage: 1 volt, minimum; positive,
negative or polar,

d. Relay contact rating 1 MA minimum,

Input Impedance: DC current: High range - 67 ohms
Lovw range - 220 ohas

DC voltage: 220 ohms



Instruction Book
Frequency Shift Ton Key r

Technical Data: (cont'd)

Frequency Stability:

Harmonic Content:

Output Level:

Output Impedance:

Metering and Test Jacks:

Controls:

Power Requirements:

Dimensions:

Weight:

General
Type 211 Model 1

Standard Networks

+ 2 cps total for all causes including + 10%
line voltage change and + 25°C from 25 C
temperature change.

All harmonics of the tome are more than S0 db
below output level,

Zero dbm maximum, not affected by + 10% line
voltage variation.

600 ohms, unbalanced. May be paralleled with
any number of other Keyers operating on
different frequencies in the same audio system,

Tip jacks are provided for making voltage tests
and oscilloscope connections to the input and
output and circuit points.

1. "Mark" frequency

2. "Space' frequency

3. Output Level

All controls available from front of panel.
14 volts DC, 15 MA

7/8" wide x 5-1/4" high x 11-3/4" deep,

For rack mounting a number of these units,

a shelf assembly is available accommodating

eighteen (18) units in a panel height of
5-1/14" [

Approximately 3 1bs. including Transmitting
Frequency Determining Network.



Instruction Book Typo 211 Mod 1 1
Frequency Shift Tone Keyer Genéral '

Technical Datas (continued)

*"Plug-In" construction, Mates with
female multiple contact connector
(furnished), All wiring optioms fcr
different keying methods are acossm-
plished on the connector rather
than in the unit proper,

Special Features:



Instru tion Bo k

Type 211 Mod 1 1

Frequency Shift Tone Keyer General )
Technical Data: (continued) s
| LIST OF STANDARD CHANNEL FREQUENCIES
‘for
FREQUENCY SHIFT TONE KEYER
Center ; Frequency Space | Mark 2 Max. Channel z Frequency
- Frequeneoy f Shift Prequency | Frequency ;| Speed ! Dete N t-
Cps ! Cps Cpe _Cps ’ Dot Cycles { vork Type
025 3 EY*R TTES 5775 75 j 31122
595 | %42.5 552.5 6375 | 45 | 2mz3
765 1425 | 2.5 807.5 i 45 anm
95 | %425 | e | ooms | s 21125
1105 +42.5 1062.5 175 | 45 L 2mz6
L1 t42.5 1232.5 | LIS | 45 - 2127
UL | %425 1402.5 1487.5 45 ' 21128
3 1615 0 %42.5 | 15725 ‘ 1657.5 45 g 21129
s 425 Im2.s ‘ 1827,5 45 211210
1955 tazs | 191205 1997.5 | 45 | 2umm
o225 #u2s | 2082.5 22675 | 4 - 2wz
2295 + 42,5 : 22525 , 2337.5 ’ 45 211213
A ra25 24225 | 25075 | 45 - amzn,
a5 a2l s |26 | s - anns
2805 +42.5 2762.5 , 28475 45 . 211216
2975 + 42,5 ‘ 2932,5 % 30175 45 - 211217
3Us 1 d42.5 0 31025 318TS 5 4s 211218
PS5 +42.5 s | om0 s 211219
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Otku‘ Mm and xq:hc speeds are available on apocial

M‘l'o o .

“‘Per certali'k ue"w ajfiisations’ 1t”{s required that th
"Mark® ami "lpau" uencies be &1 the
lower frequensy ("Inverted® keying). Simo thil

requiressnt is {:omu- to the chanmnel frequency,

oireuit wiring is arranged to produce this x-unﬁ.
80 specified by the customer,



Inatruation Book )

L Typ 211 Model 1
Prequency Shift Tone Keyer :

2.

(Refer to Sohematic Diagram NRO Dwg. No. C211-1-01 and Blook Diagram A211-1-02
and Simplifisd Punctlonal Osoillator Circuit A211-1-04)

4 good generator of frequency shift signals must satisfy two funda-
mental requirements. FPirst, it mmat transmit the MARK and SPACE frequencies
with a high degree of rroqn&noy stability. Secondly, it must repidly shift
from one g.roquomy to the other without generating superfluous “"switohing
transients®.

To satiafy the first of the above requirements, a multi-stage
oscillating design is used together with an inductance-capacity network for
deternining the normal operating frequemsy. The second requirement is
satisfied by utilising a constant amplitude, varisble phase RC network as the
frequency oontrolling device in the osocillator feedbaok loop. In this typ
of circuitry the phase of the AC signal is varied by changing the resistance
part of the RC cireuit. Since the amplitude of the AC signal is not affected
. by the keying signal, the feedback loop gain is constant. To sustain osoilla-
tion, the phase shift around the oscillator loop has to ‘be gsero. The oscilla-
tor circuit, therefore, has to shift to a new operating frequency (to maintain
this oriterion) whenever there is a change in the output of the RC phas shift-
ing network. The new frequency will be that frequency at which the IC circuit
will produce a phase shift cancelling the phase shift introduced by the RC
network. :

With this method of frequency control the switch-over from one
frequency to another may be elther instantaneous or slow, depending on th
slope of the control signal, without tpensient generation or significant
amplitude changes in the oscillator output. The introduetion of an BC phas
shifting network does not impair the stability of the oscillator, as the
changing phase of such networks with frequency is very slow compared to that
of the IC circuit in the vicinity of its natural resonant frequency. Since
the MARK and SPACE frequencies are close to the center frequency, the stability
of the oscillator will be primarily dependent upon the LC circuit.

. It pay further be mentioned that since the MARK and SPACE frequ ncies
are equidistant with respeot to center frequency and the amplitude~frequency
ocharecteristic of an LC tank is essentially symmetrical about the center fre-
quency axis for small departures from center frequency, the oircuit will
oscillate with equal amplitude at MARK and SPACE frequencies.

By proper determination of the tank cirouit § for the intended speed,
amount of shift,and oenter frequency, amplitude modulation during shift from
one frequency to the other is avoided.

This Tone Keyer will, therefore, op rate as a tone frequency shift

generator, introduoing a n gligible amount of signal distortion and greatly
reduc the roq_uirmontc to be imposed upon the trensmission medium.

-



Instruction Book - ' Typ 211 Mod 1 1
Frequency Shift Ton Key r ‘ Description of Operation

 In describing the detailed operatiocn of the Keyer, the oircuitry may

be best understood by referring to the simplified funotional diagram, Drawing
No. A211-1-04. Transistora Q4 and Q5 together form a conventional "emitt r-
ocupled” limiter amplifier which functions in the foilowing mammer. A negative
going signal applied to the base of Q4 results in a corresponding negativ

going signal on the emitter of Q4 and, consequently, at the emitter of Q5.

When the signal at the emitter of QF exceeds the value required t6 step oollector
current in Q5 there will be no ohange in the cutput for any further chang 4in th
input aignal. On the other hand when a positive going signal is applied to th
base of Q4 the emitters of Q4 and Q5 follow the signal in a positive going di-
rection until Q5 becomes fully conduoting and prevents further exoursion of the -

mitters. 1In this case, any further positive direction excursion of the bas of
Q4 does not appear at the collector of Q5. Tms the circuit provides clean and
effioient limiter action, with the ocutput signal in phase with the input signal
(Since Q4 is opersting as a common collecter amplifier and Q5 is operating as

a common base amplifier, there are no phase reversals in the combined circuit).
This oirouit offers the additienal advantage that the input impedance is high,
thus preventing loading on the preceding oircuit. The output signal from the
collector of Q5 is applied to a series resonance LC ta.n% circuit, The signal
at the junotion of the industance and capacitance is 90° cut of phase with th
collecter signal at resonance and more or leass than 90° at other frequencies.
Since this junotion is a point of high impedance, the signal is isolated and
the output of Q3 is applied to the phase shifting oirouit comsisting of trans-
former T1 and the associated RC circuit. Transformer T1 is utilized to obtain
a push-pull signal so that (with respect to Terminal No. 3) the voltage at
Terminal No. 4 1s 180° ocut of phass with the voltage of Terminal No. 5. When

a capacitor and resistor are connected in series across such a cireuit th

aignal appearing between Terminal 3 of the transformer and the junotion of the
capacitor and resister (Terminal No. 6 on the diagram)is equal in amplitud

to the signal between Terminals 3 and 4 (or Terminala 3 and 5), but the phas

of the signal is dependent on the relative reactance of the capacitor and
resistor. 8ince & changs in the value of the resistance is seen to change

the phase of the signal applied to the base of Q4, it may be seen that the
oscillating frequensy must censequently change so that the phase of the signal
' delivered from the IC tank to the base of Q3 has a corresponding, but epposite,
changes. Por the frequency at which the sspacity reactance is equal to the
resistance, the signal is 90° cut of phass with the input signal. - When resist-
ance 1 infinite the signal is in phase with the aignal across Terminals 3 and
4, and when the resistence ls sero it js in phase with the signal between
Xerninals 3 and 5. ‘ . :

" The oircuit as shown illuetrates the theory of the operation of the
oscillator in the Type 211 Model 1 Keyer. It suffers from only one disadvantag ,
vhich is that both Terminals 5 and 6 are at points carrying AC potential rather
than at ground petential. Thus external oeupling to such a oironit invelves
oonsideration bf this ACG potential. To oversome this difficulty, the actual
oircuit has the connestions to Terminals 3 and 6 inmterchanged se that Terminal
6 1s the ground point and the base of Q4 is fed from Terminal 3. This hang

&



Instruction Pook Description of Qperation
Frequency Shift Ton Ky r Type 211 Model 1

does not affect the theory of operation as the effective phase change is
between Terminals 6 and 3., The practical effect is that one side of the
resistance has been grounded and the keying technique is therefore simpli-
fieds In the Type 211 Keyer, the phase relationships are such that a
reduction in the value of resistance results in a higher oscillating
frequency, and an increase in the value resistance consequently results in
a lower oscillating frequency. For '"mormal” keying where the 'MARK" fre-
quency is the higher of the two frequencies, it is necessary to reduce the
resistance for MARK and increase it for SPACE signals. This may be
accomplished by dividing the resistance into two series resistors, which
are effectively in the circuit for "SPACE", and short circuiting one of
the resistors for the "MARK" condition., Referring to Drawing No. C-211-1-01,
Transistor Q2 is operated as a switch, which is open for "SPACE" and closed
for "MARK" condition. In the open condition of Q2, resistors R102, R103,
R104 are effectively in the network. In the closed condition R105 and R103
are shorted by the switching action of Transistor Q2 so that only R102 is
ffectively in the network.

Ql is a DC amplifier which receives the input signal and controls
Q2. Various wiring options allow different polarities and methods of keying
to be employed.,

The preferred method of controlling the Type 211 Model 1 Keyer
is current keying (20 milliampere or 60 milliampere) from a grounded cir-
cuit with negative keying voltage applied to the emitter of Ql. This
option is most easily interchangeable with the "contact-keying'" method, with
a minimum of wiring or strapping changes.

Transistor Q6 is a straight Class A amplifier used for coupling
the oscillating output to the channel filter, and subsequently to th
xternal voice frequency circuit, '
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W‘

Adjusts level of ou‘bput signal applied through fllter to voioce
frequency channel,

MAEK Frecuenoy Cojkrol BI2:
Adjustu Keyer oscillator to normal "MARK® freguency.

Wt
'; M}usta osoillator to noml ®SPAGE" troquonoy.

In addition to the abova controls available from the front panel of the

Type 211 Keyer there is one octher variable ocntrol available through a hole -
in the bottom of the chassis., This is a faotory calibration control, not
normally adjusted in the field. Its purpose is to compensate for the inser-
tion loas of the chanmel filter so that scope or high impedance voltmeter
measurements between Pins Jacks J2 and J3 will indicate the signal level
which actuslly appurs on the cutput (voice frequency) side of the cutput
f£1ilter.

be AUSTALLATION
Meohsnical

The Type 211 Model 1 Eeyer will normally be used as one of a group
of suoh keynrs mounted on & sghelf, such as the Northern Radio Type 221
Model 1, P enoy Shift Tone Keyer Shelf, which is wired to accomodate up
to eighteen (13) Keyers.

Prior to installation, each new Keyer should be thoroughly inspected
for mechanical damage due to rough handling during shipment. If there is no
sign of mechanioal defect, the Keyer should be installed by inserting into
the proper spaoe in the shelf until the plug on the back of the Keyer engag s
with the socket of the Shelf. The unit ia secured in t.ha shelf by turning
the knurled tlmnb-om ﬂngor-tigm .

s.um th- Type 211 lodnl 1 Keyer is a plug-imn unit, its electrical
connections are ocmpleted to the shelf when it is placed into operating posi-

tion. It is only necessary to be assured that the proper circuit cannections
are mad t thosholf,mmtpmr supplies are installed on the back of

the Shelf,
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5.

\ In setting up a Keyer aystem using the Type 211 Model 1 Keyers,
1% 13 only necessary to determine that the Keyer operates and that it is
properly adjusted. With operating power applied to the Shelf and appro-
priate keying signals applied to the input terminals, the Keyer can be
ochecked as followss

1, #2th an oscillossope obgerve the signals available at
Pin Jacks 1 and 2 (as comparsd to the "common® Pin
Jack Ho. 3). Square wave DC keying should appear bstween
Jacks J1 and J3 while keyed tone should appear between
J2 and JB’

2. System cperation may usually be most quiskly chesked by
feeding the tone aignal from the Type 211 Keyer into a
sorresponding Type 212 Model 2 Oonverter and obgerving
the DC cutput of the Converter.

3. When frequency adjustments are required, procsed as
indicated in the MAINTENANCE section. New Keyers will
ordinarily require little or no adjustment, unless they
have received extremely rough handling in shipment.

6. . MADNTERANCE

, Since the Keyer employs long-1ife reliable semi-conducstor elements
and since very little heat is genarated in the operating device, it is anti-
oipated that maintenance requirements will be minimised. In the evant of .
malfunotion, it is recommended that the Keysr be removed fram the Shelf and
testing acoomplished at the test bench, Voltage measurements of appropriat
cirouit points may be made most sasily by inserting one voltmeter probe into
93 Pin Jack and touching the wireleads of appropriate componsnts on the-
printed board. Drawing No. R211-1-03 is a layout drawing indicating the
physical location of all components on the printed board, Use of this
drawing in connestion with the Sohematio Drawing No. (211-1-01, and the
Table of Voltage Measurements will serve to quiockly loocalize amy troubles,

| In the infrequent instances when it is necessary to remove and
replace components on the printed board, it is highly deairabls that an a
appropriate small seldering iron with limited heat storage be employed.

At infrequent intervals, it may be necessary to make minor readjust-
nents to the frequensy sontrols for MARK and SPACE. These adjustments may
be sjyply made as followss ‘

1. Connsot an appropriat Prequency Gounter to Pin Jacks
J2 and J‘z with the chassis side of the Counter connscted
to Jack 3.
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2. Using a small sorewdriver, with a normal *MARE® keying signal
applied to the keying input terminals, adjust the "MARK"
control for proper frequensy as indioated by the Counter.

3. Ubing_ a small sorewdriver, with a normal “SPACE" asignal at
the Keyer input terminals, adjust the "SPACE" cantrol for
the proper frequency as indicated by the Counter.

4o F¥hen inverted outputs are being used an inmput "SPACE" condition
is required for adjusting the normal "MARK* frequenoy, and a
"MARE® input sfgnal results in an output "SPACE" frequency.

5. A&fter adjusting the normal ®SPACE® frequency, it 1s well to
resheck the normal "MARK® frequency adjustment. Ordinarily
thers is no interaction between these two adjustments, pro-
ﬁedt:ge higher frequenoy (normal "MARK®) is the first one

justed.

. In the event of failure of oscillation in a Keyer voltag ,
measurements should be made. If voltages do not correspond fairly clos ly
with those listed in the TABLE OF CIRCUIT VOLTAGES in this book, th n
appropriate components should be examined to determine whether a chang in
'~ characteristice has occurred. In particular, the collector voltag of QS
should be checked. If in the absence of oscillation the collector voltag
is not within the limits of =7.,5 te «10.5 volts, then the base voltag of

ither Q4 or QS is probably incorrect. This may be due to a defectiv
C3 Capacitor or to a change in the value of one or more of Resistors Rl4,
R15, R19 or R20,
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7o

TEST PROCEDURE

Test Apparatus:

Test

1)
2)
3)
4)
5)

D, C. Vacuum Tube Voltmeter - Simpson Model 303 or equivalent

A. C. Vacuum Tube Voltmeter - Hewlett-Packard 400D or quival nt
Frequency Counter ~ Berkley EPUT Meter Type 554F or equival nt
Keyer Test Circuit per NRC Dwg. No. A-211-1-07

Extension Adapter - NRC 780

Procedure:

1)

2)

3)

4)

5)

6)

Connect the Keyer to a test circuit as indicated on NRC
Dwg. No. A-211-1-07, Apply power and observe AC VIVM and
Frequency Counter for indication of Tone Output from K yer.

With Keying Switch S1 operated to the MARK position, observ
output frequency indicated on Counter and compare with the
"Mark" Frequency marking on the Name Plate on the Keyer front
panel, If necessary, adjust "MARK" control to produce corr ct
frequency output within + 1 cps.

Operate Keying Switch S1 to the SPACE position and obs rve

output frequency indicated on Counter. Adjust "SFACE" control
if necessary to produce correct frequency (within + 1 cps) as
indicated on Keyer Name Plate,

Vary OUTPUT control from minimum to maximum settings. Obs rv
that control operates smoothly. Observe maximum ocutput level
which should be in excess of 0.775 volts rms. Set Output Control
for 0.773 volts output at Space frequency.

Operate Keying Switch to MARK position and observe output voltag

as indicated on the AC VIVM. If different from Space output ,

level, readjust OUTPUT control for average reading of 0.775 volts.

NOTE: MARK and SPACE levels should not differ from the av rag
reading by more than approximately + 10%.

Transfer the AC VIVM from the Keyer output circuit to Pin Jacks
J2 and J3 on the Keyer Front Panel. Observe voltage rsadings

as Keying Switch is operated to MARK and SPACE positiomas. Th
average of these readimgs should be the same as the av rag
reading obtained in step 8) above. If the average reading is
incorrect, readjust Control R101 (bottom forward part of chassis)
as necessary to obtain correct reading.



Inatruction Boek } T st Procedur
Frequency Shift Ton Ky r Typ 211 Md 11

Test Procedure: (cont'd)

7) Using the DC VIVM, measure the operating voltages at the

‘ terminals of Transistor Q1-Q6, inclusive. Voltage measurements
may be made most conveniently by inserting one voltmeter probd
into J3 Pin Jack and touching the wireleads of appropriat
components on the etched hoard with the other probe. Drawing
No. B-211-1-03 is a layout drawing indicating the physical
location of all componente on the etched board. Use of this
drawing and the Schematic Diagram, Dwg. No. C-211-1-01 will
make it easy to find appropriate points to make desired voltage
measurements, Voltage readings obtained should compare closely
with readings indicated on the TABLE OF CIRCUIT VOLTAGES on
the following page.

NOTE: Keyers can be individually tested in their normal operating
shelves (such as NRC Type 221 Model 1 Shelf) provided no oth r
Keyers are in place at the time of test. In this case, a 600
ohm load reaistor and the Frequency Counter and AC VIVM are
placed across the appropriate TONE OUTPUT terminals at the back
of the Shelf. Contact keying to MARK condition is accomplished -
by placing a wire jumper between appropriate KEYING INPUT
terminals (Terminals to Socket Pins 13 and 14 of the K y r und r
test). Internal adjustments and voltage measurements may b
made by using NRC 750 EXTENSION ADAPTER to connect the Key r
and Shelf,

- 14 -
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[ J

Type 211 Mod 1 1

TABLE OF CIRCUIT VOLLAGES

symbo] Tupation | Pro W Collestor
. Spsee | 0,13 0 -a02
: Space [-0.02 | =~.62 - -ob2
m:‘::' -5.0 .z;,j -10,8
‘% | lst Limiter -1 | <lay -10.8
B | 208 Limiter . | -1 8.0
B fﬁ;ﬁﬁm -2.0 | -1.9 ~10.8

Measured with contact koying' input,

Ia the absence of oscillation, this voltage should read within
the limits of -7.5 to «10,5 volts.
should be carefully checked

limits,

Base voltages of Q4 and Q3
if Q5 collector is outside of voltag
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9. ' ELECTRICAL PARTS LIST
Sym- _ '
bol Function Description

C1 Q3 base input
coupling capacitor

c2 Q3 emitter output
coupling capacitor

C3 Q4 base input
coupling capacitor

ch Q6 base input
coupling capacitor

cs Q6 emitter bypass
capacitor
cé Filter capacitor

CRl  Input diode

- CRe Q2 bias diode

Jg Input signal
monitor jack

J2 Output signal
moni tor jack

J3 "Common" jack
Pl Main connector plug

Q Keying control
transistor

QR Keying transistor

B Quadrature
amplifier

Q+  First limiter
transistor

B Second limit r
transistor

10 mfd 12 volt electrolytic
capacitor

60 mfd 6 volt électrolytic
capacitor

10.mfd 12 volt electrolytic
capacitor

10 mfd 12 volt electrolytic
capacitor ‘

110 mfd 3 volt electrolytic
capacitor

100 mfd 25 volt electrolytic
capacitor with insulating
sleeve

High conductance silicon
diode ' '
High conductance silicon
diode

White pin jack

Blue pin Jjack

Red pin jack
14 pin male connector

General purpose germanium
transistor, high gain 250
milliampere, 200 milliwatt

General purpose germanium
transistor, high gain 250
milliampere, 200 milliwatt

General purpose germanium

. transistor, high gain 250

milliampere, 200 milliwatt

General purpose germanium
transistor, high gain 250
milliampere, 200 milliwatt

General purpose germanium
transistor, high gain 250
milliampere, 200 dilliwatt

‘l-

Mer.

SPR .

MAL
SPR

" MAL

PSC

ANY

ANY

MOT

MOT

Part No. -

TE-1128. or
TRO10HOL2P1A |

30D606A0OECR2

JTE-1128u- or’

TTO10HO12P1A

TE-1128 or.:
TTO10HO1L2P1A

' TE-1060 or

3071174003082

E26-ES577 or
20-41809 r
30-40843

@  or
PS592 Conf A
@130 or
PS592 Conf A
MS16108-1A

MS16108-7A

MS16108-2A
57-10140

2N6S2A.

2N652A
2R652A
2N652A

2N652A
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Sym-
bol

Q6

Rl
R2
R3
*R4
RS

R6

B

R10

R11

R12

R13

R4

mns

Function

Output amplifier
transistor

Input signal shunt
resistor

Q1 base shunt
resistor

Ql base series
resistor

Ql base bias
resistor

Q1 emitter resistor

Ql collector resistor

Keying input voltage
divider resistor

Input monitor
isolation resistor

Input monitor
shunt resistor

Q2 bias series
resistor

Q3 bias series
resistor

Q3 bias shunt
resistor

Q2. emitter resistor

Q4 bias series
resistor

Q5 bias shunt
resistor

El ctrical Parts List
Type 211 Mod 1 1

Description

General purpose germanium
transistor high gain, 250 mA

200 mw

100 ohms + 10% 1 watt
composition resistor

470 ohms ¥ 10% 1/2 watt
composition resistor

1K ohm + 10% 1/2 watt
composition resistor

22K ohms + 10% 1/2 watt
composition resistor

220 ohms + 10% 1/2 watt
composition resistor

32K ohms + 10% 1/2 watt
composition resistor

1K ohm + 10% 1/2 watt
composition resistor

10K ohms + 10% 1/2 watt
composition resistor

10K ohms + 10% 1/2 watt
composition resistor

3.3K ohms + 10% 1/2 watt
composition resistor

68K ohms + 10% 1/2 watt
composition resistor

68K ohms + 10% 1/2 watt
composition resistor

1.5K ohms + 10% 1/2 watt
composition resistor

21.5K ohms + 1% 1/8 watt
precision film resistor

3.32K ohms + 1% 1/8 watt
precision film resistor

s¥or Keyer wired for "Inverted Keying", R4 is:

2.2K ohms + 10% 1/2 watt

'composition resistor

Mer.

MOT

Part No.

2N652A

GB 1011
EB 4711
EB 1021
EB 2231
EB 2211
EB 3331
EB.1021
EB 1031
EB 1031
EB 3321
EB 6831
EB 6831

EB 1521

RN60G2152F or

RN60D2152F

RN60G3321F
RN60D3321F

EB 2221

r
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Sym-
bol
R16
R1?
rs8
R19
R20
R21
R22
R23
R24
R25
R26

R27

n

Function

QU=-QS emitter
resgistor

Q5 collector output
shunt resistor

Q5 collector series
resistor

"Q5 bias series
resistor

Q5 bias series
reaistor

Level potentiometer
series resistor

Q6 bias series
resistor

Q6 bias shunt
resistor

Q6 emitter resistor
Signal level control
vpntentiqmeter

. -JMlter resistor

Q6 feedback resistor

Phasing transformer

Frequency Determining
Networks

El ctrical Parts List

Type 211 Mod 1 1

Description

619 ohms + 1% 1/8 watt
precision film resistor

470 ohme + 10% 1/2 watt
composition resistor

2.2K ohms + 10% 1/2 watt
composition resistor

22.6K ohms + 1% 1/8 watt
precision film resistor

3+.32K ohms + 1% 1/8 watt
precision film resistor

9.09K ohms + 1% 1/8 watt
precision film resistor

18K ohms + 10% 1/2 watt
composition resistor

2.2K ohms + 10% 1/2 watt
composition resistor

330 ohms + 10% 1/2 watt
composition resistor

5K ohms miniature potentic-
meter screwdriver adjustment

150 ohms + 10% 1/2 watt
composition resistor

22K ohms + 10% 1/4 watt
composition resistor

500 ohms center tapped to
600 ohms, 500 milliwatt
miniature trsnsformer

Standard - See individual
Electrical Parts Lists for
each Network Frequency

"fro Part NO.
ARY RN60G6L9OF or
ANY R560D6190F
ALB EB 4711
ALB EB 2221
ANY RN60G2262F or
ANY  RN60OD2262F
ANY  RN60G3321F or
ANY RN60OD3321F
ANY ERN60GS091F or
ANY BNGODSO9LF
ALB EB 1831
ALB EB 2221
ALB EB 3711
ALB  GA2NOLOSS02MA
ALB EB 1511
ALB CB 2231
UTC DO=T20
NRC 211zZ2
thru
211719
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Mo

Frequ ncy Shift Tone Keyer _ Type 211 Mod 1 1
Sym- ‘
bol Description Mfr. Part No.
TIEE 21122 Mark Frequenoy 467.5 cps
Carrier Frequency 425 + 42.5 ops Space Frequenoy 382.5 cps
BP1 425 cps bandpass filter and frequency deter- NRC 639

mining tank circuit

310) § S mfd 25 volt miniature electrolytic capacitor SPR TE-1202 or
MAL TTOOSHO25P1A

C102 0.33 mfd + 10% 100 volt hermetically sealed ANY CPO9A1KB334K
paper capacitor

R101 29K ohms miniature potentiometer, screwdriver ALB 'GAZNO‘K}SZBM
adjustment

R102. 2.5K ohms miniature potentiometer, screwdriver ALB GA2ROLOS252MA
adjustment

R103 10K ohms miniature potentiometer, screwdriver ALB GA2NO4OS103MA
adjustment

R104 2.X ohms + 10% 1/4 watt composition resistor ANY  RCO7GF22X

IIEE 21 Mark Frequency 637.5 cps
Carrier Frequency 595 + 42.5 cps Space Frequency 552.5 cps
EP1 595 cps bandpass filter and frequency deter- NRC 640
mining tank ocircuit
c101 S mfd 25 volt miniature electrolytic capacitor SPR TE-1202 or
: MAL TTOOSHO25P1A
c102 0.22 mfd + 10% 100 volt hermetically sealed ANY  CPOJAIKB224K

paper capscitor

Rle1 2% ohms miniature potentiometer, screwdriver ALB GA2NOLOS253MA
adjustment

R102 2.5 ohms wminiature potentiometer, screwdriver ALB GA2NO4OS252MA

adjustment

R103 S ohms miniature potentiometer, screwdriver ALB  @GA2ROLOS502MA
adjustment

R104 2 X ohms + 10% 1/4 watt composition resistor ANY RCO7GF22X

_4‘
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Symbol ‘ Description §££°
TYPE 21124 Mark Frequency
Carrier Frequenoy 765 + 42.5 cps Space Frequency
BP1 768 cps bandpass filter and frequency deter- NRC
mining tank circuit
C10l 5 mfd 25 volt miniature electrolytic capacitor SPR
MAL
c102 0.15 mfd + 10% 100 volt hermetically sealed ANY
paper capacitor
R10L 2% ohms miniature potentiometer, screwdriver ALB
adjustment
R102 2.%K ohms ainiature potentiometer, screwdriver ALB
adjustaent
R103 X ohms miniature potentiometer, screwdriver ALB
adjustment
R104 2.X olms + 10% 1/ watt composition resistor ANY
TYPE 2117%5 Mark Frequency
Carrier Frequency 935 + 42.5 cps Space Frequency
BP1 935 cps bandpass filter and frequency deter- NRC
mining tank circuit
aon 10 mfd + 20% 20 volt DOWV tantalum capacitor ™
with mylar sleeve ANY
ANY
ANY
C102A 0,10 mfd + 10% 100 volt hermetically sealed ANY
paper capacitor
C102B 0,022 mfd + 10% 200 volt hermetically sealed ANY
paper capacitor
R101 25K ohms miniature potentiometer, screwdriver ALB
adjustment
R102 2,5 ohms miniature potentiometer, screwdriver ALB
adjustment
R103 5K ohms miniature potentiometer, screwdriver ALB
adjustment
R104 1.5K chms + 10% 1/4 watt compositi m resistor ANY

-5

Electrical Parts List (Networks)
Type 211 Model 1

Part Nog
807.5 cps
722.5 cps
641

TE-1202 or
TTOOSHO25P1A
CPO9ALKBLSK

GA2NO4OS253MA
GA2NO4OS252MA
@A2NO4OS502MA

RCO7GF22X
977 5 cps

892.5 cps
6l2

SCM106BPO20D4 or

CS13AE100M or

SC13BE10&K or
CS13AC106M
CPO9A1KE1 04K
CPO9A1KC225K
GA2NOLOS253 MA
GA2NOLOS252MA

GA2NOHOS502MA

RCO7GF15X
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Electrical Parts List (Networks)
Type 211 Model 1

Symbol Pescription Mfr, Part N,

TYPE 21126 Mark Frequency 1147.5 cps

Carrier Frequency 1105 + 42,5 cps Space Frequeney 1062.5 cps

-6 =

BP1 1105 ops bandpass filter and frequeney deter- NRC 643
mining tank circuit
Qo 5 mfd 25 volt miniature electrolytic capacitor SPR TE=-1202 or
MAL TTOOSHO25P1A
Q102 0.10 mfd + 10% 100 volt hermetically sealed ANY  CPOSALKBLOLK
paper capacitor
R101 25K ohms miniature potentiometer, screwdriver ALB  GA2NO40S253MA
adjustment
R102 2.5K ohms miniature potentiometer, screwdriver ALB  GA2NO40S252MA
adjustment
R103 2.5K ohms miniature potentiometer, screwdriver ALB  GA2NO40S252MA
adjustment
R10O4 1.5K ohms + 10% 1/4 watt composition resistor ANY RCO7GF15X
IIFE cll Mark Frequency 1317.5 cps
Carrier Frequeney 1275 + 42,5 cps Space Frequemey 1232.5 cps
BPL 1275 cps bandpass filter and frequency deter- NRC 644
mining tank circuit
C101 10 mfd + 20% 20 volt DCWV tantalum capacitor TXI  SCM106BPO20D4 r
with mylar sleeve ANY  CS13AE100M or
ANY  SC13BE106K or
ANY  CS13ACLO6M
C102A 0,047 mfd + 10% 100 volt hermetically sealed ANY CPO9AIKB4L?7X
paper capacitor
C102B 0,033 mfd + 10% 200 volt hermetically sealed ANY  CPOSAIKC33%K
paper capacitor
R10L 25K ohms miniature potentiometer, screwdriver ALB  GA2NOLOS253MA
adjustment
R102 2.5K ohms miniature potentiometer, screwdriver ALB  GA2NOLOS252MA
adjustment
R1O3 2.5k ohms miniature pot ntiemet r, screwdriver ALB GA2NO40S252MA
adjustment
R10k 1X ohm * 10% 1/4 watt compositiom r sistor ANY RCO7GF10X
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Sym-
bol

Cci01

C102

rRo

R102

R103

R104

an

€102

:4 (1) §

R102

R103

R04

-7 =

Rlectrical Parts List (Networks)
Type 211 Model 1

Descriptiom Mfr. Part N,
IIPE 21128 Mark Frequency 1487.5 cps
Carrier Frequency 1445 + 42.5 cps Space Frequency 1402 5 cps
1445 cps bandpass filter and frequency deter- NRC 645
mining tank circuit
5 mfd 25 volt miniature electrolytic capacitor SPR TE-1202 or
MAL TTOOSKO25P1A
0,068 mfd + 108 200 volt hermetically sealed  ANY  CPOSAIKCESXK
paper capacitor
25K ohms miniature potentiometer, screwdriver ALB GA2NOLOS253MA
Adjustment
2,5k ohms miniature potentiometer, screwdriver ALB GA2NOLOS252MA
adjustment
2,3X ohms miniature potentiometer, screwdriver ALR GA2NO4OS252MA
adjustment
X ohm + 10% 1/4 watt composition resistor ANY  RCO7GF10X
TIFE 2129 Mark Frequency 1657.5 cps
Carrier Frequency 1615 + 42,5 eps Space Frequency 1572.5 cps
1615 cps bandpass filter and frequency deter- NRC 646
mining tank circuit
5 mfd 25 volt miniature electrolytic capacitor SPR TE-1202 or
MAL TTOOSHO25P1A
0,068 mfd + 10% 200 volt hermetically =ealed ANY CPO9AIKCE83K
paper capacitor
25K ohms miniature potentiometer, screwdriver ALB GA2NOLOS253MA
adjustment
2,3 ohms miniature potemtiometer, screwdriver ALE  GA2NOLOS252MA
adjustment
2,5K ohms miniature potentiometer, screwdriver ALB GA2NOLOS 252MA
adjustment
680 ohms + 10% 1/4 watt composition resistor ANY  RCO7GF681X
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Mark Frequency
Space Frequency

Syabol  Deseription
TYPR 211Z10
Carrier Frequemoy 1785 + 42.% ops
®1 1785 ops bandpass filter and frequency deter-
mining tank ocircuit
c1m 10 mfd + 208 20 volt DCWV tantalum capacitor
with mylar sleeve
C1024 0.033 wfd ¢ 10% 200 volt hermetically sealed
' paper capacitor
C102B 0.022 mfd + 10% 200 volt hermetically sealed
paper capacitoer
R101 25K ohms miniature potentiometer, screwdriver
adjustment ‘ '
R102 2.5K ohms miniature botontioloter. screwvdriver
adjustment
R103 2.5K ohms minature potontio-otor. screvdriver
adjustment _
R10M 1K ohm + 10% 1/4 watt composition resistor
TIPE 211211
Carrier Frequenoy 1955 + 42.5 cps
BP1 1955 eps bandpass filter and frequency deter-
mining tank eirocuit
C101 10 mfd + 20% 20 volt DCWV tantalum capacitor
, with mylar sleeve
C102A 0.033 mfd + 10% 200 volt hermetically sealed
paper capacitor
C102B 0.022 mfd + 10% 200 velt hermetically sealed
paper capacitor
R101 25K ohms miniature potentiometer, .crovdrivor
adjustment
Ro2 2.5k ohms miniature potentiemeter, screwdriver
: adjuste nt
R103 2.5 hms miniature poteatiomet r, screwdriver
adjuste nt
o4 560 ohas + 10% 1/b watt composition ruism

8-

Me.

Mark rroqu;:oy
Space Frequency

KRC

8

a E E E & & ERER

= B E E & 5 HEER

lloctricis Parts Iist (N tworks)
Type 211 Mod 1 1 ‘

Part Ho.
1827.5 cps
1742.5 cps
647

SCM106BPO20D4 or
CS13AK100M r
SC13BE106K r
C813AC1L06M
CPOSALEC333K
CPO9A1KC223K
GA2ﬂ0503253¥A
GA2NOHOS292MA
GA2NOLOS252MA
RCO7GF102K

1997.5 cps

1912.5 cps’
_ 648

SCM106BPO20D4 r
CS13AK100M or

SCY3BE106K or
CS13AC106M
CPOYALKC333K
CPO9ALKC223K
GA2NOLOB253MA
GA2NO40S252MA
GA2NOROS252MA

ROOPFSEIX
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Instruction Book
Fr quency Shift Tone K yer Type 211 Model 1
Sym- .
bol Bescription Mfr. Part No
IIEE 2 Mark Frequency 2167.5 cps
Carrier Frequency 2125 & 42.5 cps Space Frequency 2082.5 cps
- BP1 2125 cps bandpass filter and frequency deter- NRC 649
mining tank cirouit
aosl 5 mfd 25 volt miniature eleetrolytic capacitor SPR TE=-1202 or
MAL TTOOS5HO25P1A
€102 0.047 mfd + 10% 100 volt hermetically sealed ANY  CPO9AIKB47XK
paper capacitor
R0l 2% ohms miniature potentiometer, screwdriver ALB  GA2NO4O0S253MA
adjustment .
R102 2.5k ohms miniature potentiometer, screwdriver ALB  GA2NOLOS252MA
adjustment
R103 2.5 ohms miniature potentiometer, screwdriver ALB  GA2NOLOS252MA
adjustaent
R104 680 ohms + 10% 1/4 watt compositionm resistor ANY  RCO7GF681K
TIPE 2114 Mark Frequeney 2337.5 cps
Carrier Frequenecy 2295 % 42.5 cps Space frequeney 2252.5 cps
BPl 2295 cps bandpass filter and frequency deter- NRC 650
mining tank oircuit
C101 5 mfd 25 volt miniature electrolytic capacitor SPR TE=1202 or
: MAL  TTOOSHO25P1A
Q02 0,047 mfd + 10% 100 volt hermetically sealed ANY CPOJALKBA7XK
paper capacitor
R101 25K ohms miniature potentiometer, screwdriver ALB  GA2NOLOS253MA
adjustment
R102 2.5k ohms miniature potentiometer, screwdriver ALB  GA2NOLOS252MA
adjustment
R103 2.5k ohms miniature potentiometer, screwdriver ALB  GA2NO40S252MA
adjustment
R10% 560 ohms + 10% 1/4 watt composition resistor ANY RCO7GFS561K



Instruction Boek El etrical Parts List (N tworks)

Frequ ney Shift Tone K y r Type 211 Mod 1 2
Symb 1 Description Mfr;
TYPE 211714 Nark Frequency
Carrier Frequency 2465 + 42.5 cps Space Frequenocy
BPl 2465 cps bandpass filter and frequency deter- NRC
mining tank circuit
Q101 10 mfd + 20% 20 volt DCWV tantalum capacitor TXI
with mylar sleeve ANY
ANY
ANY
C102A 0,022 mfd + 10% 200 volt hermetically sealed ANY
paper capacitor
C102B 0,022 mfd + 10% 200 volt hermetically sealed ANY
paper capacitor
R101 2% ohms miniature potentiometer, screwdriver ALB
adjustment
R102 2.5 ohms miniature potentiometer, screwdriver ALB
adjustment
R103 2.5 obhms miniature potentiometer, screwdriver ALB
adjustment
R1LO4 330 ohms § 10% 1/4 watt composition resistor ANY
IIPE 21170 Mark Frequency
Carrier Frequengy 2635 + 42.5 cps Space Frequency
BP1 2635 cps bandpass filter and frequency deter- NRC
mining tank circuit
Clel 5 mfd 25 volt miniature electrolytic capacitor SPR
MAL
Cl02A 0,033 mfd + 10% 200 volt hermetically sealed ANY
paper capacitor
C102B 0,0068 mfd + 10 200 volt hermetically sealed ANY
paper capacitor
ROl 25K ohms miniature potentiometer, screwdriver ALB
adjustment
R102 2,5 ohms miniature potentiometer, screwdriver ALB
adjustment
R103 2.5 ohms miniature pot ntiom t r, screwdriv r ALB
adjustm nt
R1Ok 470 ohms * 10% 1/4 watt composition resistor ANY

- 10-

Part No

2507.5 cps
2“"22 . 5 cps
651

SCHMLO06BPO20DL. r
CS13AE100M or
SC13BE106K or
CS13AC106M
CPO9A1KC223K
CPO9A1KC223K
GA2NOLOS253MA
GA2NOLOS252MA
GA2NO4OS252MA

RCO7GF 331K

2677.5 cps
2592.5 cps

652

TE=1202 or
TTOOSHO2SP1A
CPO9A1KC33K
CPO9A1KC682K
GA2NOLOS 253MA

GA2NOLOS252MA

GA2NO4OS252MA

ROO7GPU7IK



Instruction Book
Fr quency Shift Tone Keyer

Electrical Parts List (Networks)

Type 211 Model 1

Sym-
bol Description Mfr. Part No
w Mark Frequency 2847.5 cps
Carrier Frequeney 2805 + 42.5 cps Space Frequency 2762.5 cps
BP1 2805 ops bandpass filter and frequency deter- NRC 653
mining tank circuit
C101 5 mfd 25 volt miniature electrolytic capacitor SPR TE-1202 or
MAL PTOOSBO25P1A
C1024 0.022 mfd + 10 200 volt nermetically sealed ANY - CPO9AIKC22XK
paper capacitor '
C102B 0,015 mfd + 10% 100 volt hermetically sealed ANY CPO9AIKB1SXK
paper capacitor :
R101 25K ohms miniature potentiometer, screwdriver ALB GA2NOLOS253MA
adjustment
R102 2.5 ohms miniature potentiometer, screwdriver ALB GA2NOLOS252MA
adjustment
R103 2.5 ohms miniature potentiometer, . sorewdriver ALB GA2NO4OS252MA
adjustment
R1O4 330 ohms + 10% 1/4 watt composition resistor ANY RCO7GF331K
TIPE 211 Mark Frequency 3017 5 ops
Carrier Frequency 2975 42,5 cps Space Frequency 2932 S cps
BP1l 2975 cps bandpass filter and frequency deter- NRC 65k
mining tank circuit
aocl 5 mfd 25 volt miniature electrolytic capacitor SPR TB-1202 or
MAL PTOO0SHO25P1A
€102 0.033 mfd & 10% 200 volt hermetically sealed ANY CPO9AIKC33XK
paper capacitor
R10L 25K ohms miniature potentiometer, screwdriver ALB  GA2NOLOS253MA
adjustment _
R102 2.5K ohms miniature potentiometer, screwdriver ALB GA2NOLOS252MA
adjustment
R03 2.5k ohms miniature pot atiometer, screwdriver ALB GA2NO4OS252MA
adjustment
R104 330 ohms + 10% 1/l watt composition resistor ANY  RCO7GF331K

-11 -



Instruction Book Electrical Parts List (N tworks)

Fprequency <hift Tone Keyer 'Type 211 Model 1
Symbol Descriptioa nfr
TYPE 211218

Mark Frequeney
Carrier Frequenoy 3145 + 42.5 cps  Space Frequency

Bl 3145 cps bandpass filter and frequency deter- RRC
mining tank circuit

Q101 S mfd 25 volt miniature electrolytic capacitor SPR

MAL

C102A 0.015 mfd + 10% 100 volt hermetically sealed ANY
paper capacitor

C102B 0,015 mfd + 10% 100 volt hermetically sealed ANY
paper capacitor

Rl 25K ohms miniature potentiometer, screwdriver ALB
adjustment

R102 2.5k ohms miniature potentiometer, screwdriver ALB
adjustment

R103 2.5K ohms miniature potentiometer, screwdriver  ALB
adjustment

R10% 150 ohms + 10% 1/4 watt composition resistor ANY

TYPE 21171

Mark Frequency
Carrier Frequency 3315 # 42.5 cps Space Frequency

EP1 3315 cps bandpass filter and frequency deter— NRC
mining tank circuit

310) § 5 mfd 25 volt miniature electrolytic capacitor SPR

MAL

C102A 0,015 mfd + 10% 100 volt hermetically sealed ANY
paper capacitor

C102B 0.015 mfd + 10% 100 volt hermetically sealed ANY
paper capacitor

R16l 25K ohms miniature potentiometer, screwdriver ALB
adjustment

R102 2.5k ohms miniature potentiometer, screwdriver ALB
adjustment

R103 2.5K ohms miniatur potentiometer, screwdriver ALB
adjustment

R104 150 ohms + 10% 1/4 watt composition r sistor ANY -

-12 -

Eart NOo

3187 5 cps
3102.5 cps

655

TE-1202 or
TTO0SHO25P1A
CPO9A1KB153K
CPO9A1IKB15XK
GA2NO40S253MA
GA2NO40S252MA

GA2NOLOS252MA

RCO7GF151K

3357 5 cps
32? 205 cps

656

TE=-1202 or
PTOOSHO25P1A

CPO9AIKBL53K

CPO9AIKBL52K

GA2NOLOS253MA

GA2NO40S252MA

GA2NOLOS252MA

RCO7GF151K



Instruction Book

Frequency Shift Ton Key r

FREQUENCY SHIFT TONE KEYER SHELF, TYPE 221 MODEL 1t

Sym-
bol
B

R

E3

*n

J2
J3
4
J5
3

J7

Function

Terminal connector
atrip '

Terminal connector
strip '

Terminal connector
strip

Terminal connector
strip

Terminal connector
strip

Terminal connector
strip

Power Supply #1 fuse

Power Supply #2 fuse

Main power light

Main power chassis
connegtor

Receptacle for
Tone Keyer

Regceptacle for
Tone Keyer

Receptacle for
Tone Keyer

Receptacle for
Tone Keyer

Receptacle for
Tone Keyer

Receptacle for
Tone Keyer

Description
18 terminal barrier

18 terminal barrier

18 terminal barrier

18 terminal barrier

18 terminal barrier

18 terminal barrier

strip

strip

strip

strip

strip

strip

1/2 amp "Slo Blo" fuse

1/2 amp "S1lq Blo" fuse

Bayonet base, neon lamp

Male chassis power connector

14 prong female connector
with floating bushing

14 prong female connector
with floating bushing

14 prong female connector
with floating bushing

14 prong femsle connector
with floating dushing

14 prong female connector
with floating bushing

14 prong female connector
with floating bushing

-13 -

Mer.
KUL
HBJ

KU

t

E 855 EZ EE B3 BA E

El ctrical Parts List
Typ 211 Mod 11

Part No

600=-3/4ST=18-81 r
18-140-3/L44-E

600-3/4ST=-18-8I r
18-140-3/4¥-E

600~3/487-18-SI or
18~-140-3/WW-E

600-3/437-18-81 or
18-140-3/44-E

600-3/4ST-18-SI or
18-140-3/WW-E

600=3/4ST-18=-S1 or
18-140-3/4W-E

313,500
313.500
NE 51

P=-202-B

57-20140
57-20140
57-20140
57-20140
57-20140

57-20140



Instruction Book
- Frequency 8hift Ton Keyer

El ctrical Parts List (Shelf)
Type 211 Mod 1 1

Sym-

bol Function Description Mfr. Part No.

J8 Receptacle for 14 prong female connector with AMP  57-20140
Tone Keyer floating bushing

J9 Receptacle for 14 prong female connector with AMP  57-20140
Tone Keyer floating bushing

J10 Receptacle for 14 prong female connector with AMP  57-201k0
Tone Keyer floating bushing

Jll Receptacle for 14 prong female connector with AMP  57-20140
Tone Keyer floating dbushing

J12 Receptacle for 14 prong female connector with AMP  57-20140
Tone Keyer floating bushing

Jl3 Receptacle for 14 prong female connector with AMP  57-20140
Tone Keyer floating bushing

J14 Receptacle for 14 prong female connector with AMP  57-20140
Tone Keyer floating bushing

J15 Receptacle for 14 prong female connector with AMP  57-20140
Tone Keyer floating bushing

J16 Receptacle for 14 prong female comnector with AMP  57-20140
Tone Keyer floating bushing

J17 Receptacle for 14 prong female connector with AMP  57-20140
Tone Keyer floating bushing

J18 Receptacle for 14 prong female connector with AMP  57-20140
Tone Keyer floating bushing

Jl9 Receptacle for 14 prong female connector with AMP  57-20140
Tone Keyer floating bushing

J20 Receptacle for 14 prong female connector with AMP  57-20140
NRC 690 floating bushing

Rl Series resistor 150K ohms # 10% 1/2 watt ANY  RC20GF154K

composition resistor

s1 Main power switch DPST toggle switch CHC  8360K7

TRL B+, B- terminal strip 36 lug terminal board NRC C=-5-0670

*X11 Socket for Il Pilot light assembly with clear DLA 26408W-1137

lens and internal resistor

-1“-



Instruction Book Electrical Parts List (Sh 1f)

Fr qu ncy Shift Tone Keyer Type 211 Mod 1 1

Sym-

bol Function , Description Mfr, Part No

1 Fuse holder for Fl Fuse holder with light fuse BUS HKIX
indicator

XF2 Fuse holder for F2 Fuse holder with light fuse BUS HKIX
indicator

21 Relay Subassembly Automatic Power Supply Control NRC 690
Unit

z2 Isolation Subassembly Telephone Line Isolation Unit NRC 693"

z3 Power Cable Main Power Cable NRC 788

* These components to be replaced by items listed below for D. C. Input Option

11 Main power light Bayonet base lamp GEC 1829
Jl Main power chassis 2 terminal barrier strip HBJ  2-140-Y
connector

Rl Series resistor 470 ohms ¢ 10% 2 watts ANY  RCL2GF471K
compoaition resistor

Xrl Fuse holder for Fl Fuse holder BUS HCM

XF2 Fuse holder for F2 Fuse holder BUS HCM

XI1 Socket for Il Pilot light assembly with DLA 26410W-1137
clear lens

-15 -



Instruction Rook
Frequency Shift Tone Keyer

Type 211 Model _

Electrical Parts List

ELBCTRICAL PARTS LIST for
AUTOMATIC POWER SUPPLY CONTROL UNIT

Sym-

kel Tunctlon

Jl Power supply receptacle

J2 Power Supply receptacle

J3  Pin Jack

K1  Relay

Pl Plug=in connestor

S1  Power Bupply Selector
switoh’

m.

Socket for Kl

Rescxintlon

8 prong female connector
8 prong female connector
Black pin jack

8SFDT relay

1} prong male caonnector
DPDT toggle switch

Ootal socket

NRC 690
Mfr, Eart Noo
AMP  26~4201-88
AMP  26~4201-85
CAN  45E-3
PEd KRP5D
AMP  57-10140
CHC 8363K7
EBY TSIDIPQR

v



Instruction Book
Frequ ncy Shift Tone K y r Type 211 Model 1

MFR.
CODE

BUS
'CAN
CHC

CIN

EBY

GEC

PSC

SPR

MANUFACTURERS' DESIGNATIONS

FEDERAL

CODE KO. NAME

00656 Aerovox Corporation

01121 Allen-Bradley Company

02660 Amphenol-Borg Electronice Corporation

71400 Bussman Manufacturing

71468 Cannon Electric Company

15605 Cutler-Hammer, Incorporated

71785 Cinch Manufacturing Corporation

72619 Dialight Corporation

72825 Hugh H. Eby, Incorporated

24446 General Electric Company

75173 Howard B. Jones, Division Cinch Manufacturing
Corporation

75382 Kulka Electric Corporation

75915 Littelfuse, Incorporated

379h2 , P. R. Mallory Company, Incorporated

o4713 Motorola Semiconductor Products Incorporated

88183 Northern Radio Company, Incorporated

77342 Potter & Brumfield

01281 Pacific Semi-Conductors, Incorporated

56289 Sprague Electric Company

01295 Texas Instruments, Incorporated

80223 United Transformer Company



Instruction Book o ' " Type 211 Model 1
Frequency Shift Tone Keyer - . Electrical Parts List
iy o (NRC 693)
RLECTRICAL PARTS LIST for
TELEPHOKE LINE ISOLATION UNIT

El  Terminal Strip 2 terminal barrier strip CIN 2-140-Y
‘Rl Attemator 400 to 600 obm variable  MAL T600

. attomm_tﬂ'_
Tl Isolation Tranaformer Transformer 600-600 oms  NRC : 234
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weersl . L DWG. |
ILEFFECTIVE SERIAL-NO. 9708 / : . ' o 2li—1—-08

THROUGH 1007 & 10,194 & ABOVE. Ne.
REVISIONS
sYM | DESCRIPTION DATE | APPROVAL
|cRl WAS IN34A |-27-60 )
'REDRAWN 8-2-62 . -

Pl DESIGNATIONS ADDED  [2-6-63| L 4/
P1 DES|GNATIONS CORRECTED|5-13-63] AAN

REMOVED CONNECTION FROM
E PI#4 Pl# || WAS CONNEC- |g-3-65 (W[,L»

ojo | >

TO ANODE OF CRI &

- | « “HETE. CADDED.
=~ R26
——O— {
-~ . 150N R4
| 2.2K
—© R 3
' LK BASE OF QI

EMITTER OF QI

{
I
. T —
&+ "NEG'“ R 2 -
| KEYING IN 4700
. / .

E P / ’
- Pl \ . - >
7 . ' A J
’r Y SN -
| . OuUT.
| TONE | | 6 13 | |coNTACT ———0 {
; ~ MON 50 OTZI KEYINGIN[  _ __ _ __ _ o - _
N out TR TONE OUT  ETCHED CIRCUIT BOARD |}
! | 3 10 KEYING |IN NOTE: - “F.
; BATT + |2 o9 | SURRENT % s% FOR CONTACT OR VOLTAGE KEYING
'COMMON" | 8 | SHUNT REMOVE THIS STRAP.
- B O/ | | ~
.| | BATT -14
_JUNLESS OTHERWISE SPECIFIED] DRAFTSMAN DATE NAME: NORTHERN Ra0I0 col ’

FRACTIONS DECIMALS ANGLES

. DIMENSIONS ARE IN INCHES| A . 8-2-62 | WIRING DIAGRAM Ié"% R (NCORPORATED
it v CHECKER INVERTED KEYING g

[wateriac: | & <F- |8-2-6Z| Fs. TONE KEYER
‘ : ENGINEER o - TYPE 21l MOD. |
FINISH: ’

-JSCALE:  NONE e

- ‘ ‘ APPROVAL | ¢ / .
| FChT Lo o oF | MeAl
‘E* . “ v v T ‘ . ‘ 4 s o ‘-w;.,_j_\', .




’ , S I N . I Y T T T T T T e - ERm T TR
*-i: ‘ ’ - ﬁ’%;'j:fé/ ? e j ; " Y - : - " m— (f \;ns
‘ S S U | ' S 2 REVISIONS
o R | A3 | " COMQ | sYm. ' DESCRIPTION DATE | APPROVAL
§ o ‘A |ADDED: INFORMATION FOR " NORMAL" |c.4.65 7#\
‘ SR R ' : AND “INVERTED" KEYING, NOTES 28 3
N ’ L g |DESCRIPTIVE INFORMATION ADDED TO o-168| .1
NOTES: - , : o CIRCUIT BOARD AND TITLE BOX, o
. THIS DWG. REPLACES A—2I1-1-06 IN UNITS - , - — _ \
HAVING SERIAL NO. 722/ & UP L | SR
»% 2. FOR “CONTACT" OR "VOLTAGE KEYING. ‘ o : S | LR
"~ . REMOVE THIS STRAP , C v . S | _ “ |
#%%3, EFFECTIVE WITH SERIAL N!.. 9708 THROUGH 10§07 , Ly | - )
AND 10134 AND ABOVE. | A | | ‘ ] ,7 S '
L ;’ "
. N /‘ . . ***
- | | | FOR . . FOR
B - “NORMAL “INVERTED"
CIRCUIT BOARD SUB-ASSEMBLY NRC 1213 KEYERS KEYERS
( CONSISTS OF ETCHED BOARD WITH COMPONENTS )

EB 138 (ETCHED _BOARD ONLY)

RS U J2 1o O—1> PI# 5 PI# 5
'-~(:,,v'.'n&7woax ‘TERM. # 2 ¢——0 . : | ,
i NETWORK TERM. #8 e——o . | - ‘ ST ri# R ei#2
 NETWORK, TERM. #lo <4+—}—0 ~ _ o © o— Pi# 8 Pi# 8
“of 7 NETWORK. TERM. # 6 «—1T—0 : , o | . s ~
Jo i . NETWORK TERM. # | «f—0 E | | - o - ol o’ ) . -
T, NETWORK - TERM. # 9 €¢——0 R : o——1> ::: :i P'l: "T
-~ NETWORK ‘TERM. # Il «——o0 ) " = ) o- P
M (' Rii:_ >3 @ O—— > PI# Il . NOCONNECTION -
’iv;'NE‘rwoRx TERM. # 5 @«—f—0 ‘ ) O—T1 > Pi# 6 Pist 7 : B
Ji ¢ 0 - O—1—> PI# 2 Pl 2 i
K
: \ UNLESS OTMERWISE SPECIF'EQ | ONAFTSMAN  PATE | NAME ‘ | :
5 A IMEN S ARE IN INCHES - B :
| roeranceson e | aw. Je-s-e2 . LAYOUT COMPONENT | /VORTHERNRADIO a'om_, ] |
BN 4 '5‘.“3,';2"‘, °‘°'°"°‘;‘3 ~ ANGLES [ R | ~SuB- ASSEMBL_.Y NRC 1213 z's“?’%“g"%, SRR 1
g . N N ) i - - . S La d ,.am s (4; L ) 3 '
I MATERIALY N io? [F-72-es F. S TONE KEYER B R «3
N . | ‘encineer A 3 | P ! =, & il
. : FINISH: 1 o TYPE 21l MOD'. l DWG. S Az
“ o 'gj ' ' : , | APPROVAL i ‘ ; ) : L N 2 I |- l --“35 ‘(
(. i Y | S ayi **F - ~ A . e
. { o / } Q@kf = S¢ALE* NONE ' IsHEeT 1 oF 1 [oweB) «
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- |SYM

& +

ADDED COLOR cCoOl
TERMINAL LUGS
WIRE RELOCATED
PANEL TO ETCHE

JRI9 & RI4 WERE

RIS & R20 WERE
THESE REVISION
HAVING SERIAL

CORRECTS REV.H

— — — — — — —— ———— — — — ———— —— ——— — o ——— — — —— — ———— — —— — —— —— ——— o—ma—  ——— — o— — — o — —

ETCHED CIRCUIT BOARD # 103
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Q3 g
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A T e
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p | F=E 2 ZE TERMININ
"NEG KEYING IN l
1
+ l
- v|4 l
O 0 I TANK
- 3 | CIRCUIT
O O --|CONTACT KEY'NG IN N
£ <|TONE l 5P
TONE ¥o) o= | )
MONITCR - ouT | _
.T " .
ov a L |"POSITIVE |
. O— TR | BANDPASS
FILTER ]
2 O;O CURRENT ! (SIMPLIFIED)
KEYING SHUNT :
BATT +]¢ 9 | |
"COMMCN f L o o o
8 UNLESS OTHERWI!
o—0 NCTE DIMENSIONS AR
_BATT -14 v I. NTERCONNECTIONS BETWEEN Pi AN TOLERANCES ON
1 FRINTED CIRCUIT BCARD SHOWN FOK FR‘:‘C‘/ZENS 05(3"0':;
P ‘NORMAL" CURRENT KEYING FOR ZONNECTIONS "MATER!AL®
FOR "INVERTED" KEYING SEE DWG A-21-1-08
% R4 1S 2K ON KEYER WIRED FOR "INVERTED"
KEYING FINISH:
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