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GENERAL DESCRIPTION Section 1

SECTION 1

GENERAL DESCRIPTICN

1.1. GENERAL,

1.1,1. This instruction book has been written to assist in the installation,
adjustment, operation and maintenance cof the Collins Model 310B-1 and 3103w3
Exciter Units,

1.1.2. The Model 310B-1 Exciter is a versatile bandswitching exciter rated at
15 watts output on all amateur bands under 32 me and can be used as a complete
low power cw transmitter with the addition of suitable antenna tuning appara-
tus. The Model 310B-3 is identical to the 310B-1 in all respects except that
a built in antenna tuner has been added making it possible to load the exciter
with almost any type of antenna. Provision is made in the 310B-1 for adding
an antenna tuner at a later date, if such is desired.

The Model 310B has ample output to drive the new pentode type tubes to
a kilowatt input. The units employ the Collins 70E-8 permeability tuncd oscil~
lator which has & linear tuning renge of 1600 k¢ to 2000 ke. Its oversll ac-
curacy and stability is extremely good. Sixtcen turns of the vernier dial are
required to cover the tuning range.

1.1.3. The tube line-up is composed of a 65J7 variable frequency oscillztor,
three 6AG7 frequency multipliers and a 2E26 pover amplifier., In eddition a
6H6, a 524 and a 5R4GY are used as rectifiers to furnish bies, low and high
voltage power., The low voltage to the oscillator tube is regulated by a VR105
and a VR150. A type 6SL7GT is used as a sidetone oscillator to furnish an
audio tone for monitoring the keying.

The 3108 has seperate multiplier and amplifier tuning controls, e PCVER
ON-OFF switch, an EMISSION switch with MO OFF, MO TEST, STAND BY, and SEND po=-
sitions, e buffer BAND SWITCH, a METER switch for reading PLATE end GRID
currents in the 2826 stage, CW sidetone pitch end volume controls and a keying
wave-form selector,

1.2, REFERENCE DATA.

1.2.1. EQUIPMENT SUPPLIED.

310B-1 310B=3
310B-1 Compiete with tubes 310B-3 Complete with tubes
Set of PA Coils (4) * Set of PA Coils (4) *
Instruction Book Set of Antenna Coils (2)

Instruction Book
1.2,2. FREQUENCY RANGE. - 411 amateur bends betwecn 3.5 and 32 mc.

1.2.3. FREQUENCY CCNTROL. - Veriable frequency oscillator with a type 70E~8 PTO.

* 8OM, 4OM, 20M, 15-11-10M,

14441-1 1



Sections 1 & 2 GENERAL DESCRIPTION

1.2.4. TYPE OF EMISSION, - cw only.

1.2.5, NOMINAL CARRIFR OUTPUT. - 15 watts on all bands,

1.2.6. POWER REQUIRED, - NORMAL OPERATING POWER, - 160 watts at 115 v, 50/60 cps.
STAND-BY POWER, -~ 100 watts,

1.2.7. QUTPUT IMPEDANCE, - 310B-1 = 73 ohms nominal,

SECTION 2

INSTALLATION

2.1. PRELIMINARY,

2.1.1, UNPACKING. - Once the 310B has been unpacked, search the packing material
for small packages, chceek the tuning and control knobs for proper operation, and
check the condition and placement of the tubes, If a claim for transportstion
damages is to be mnde, the original packing material must be preserved and the
transportation compeny called immediately.

2.2, INSTALLATION PROCEDURE.

2.2.1. MOUNTING POSITION, - The 310B Exciter Unit should be placed in a position
convenient to the operator to take full advantage of the variable frequency fea-
tures of the equipment. For this reason, the output has been terminated in a
low impedance circuit suitable for feeding a low irpedance coaxial or twin line,
Lines of 52 to 75 ohms are recommended. This line should terminete in scldering
lugs at the exciter end.

The 310B~3 Unit, which has an antcenna tuner included, can be connected
to almost any type of transmission line or entenna at the Antenna Terminals or
can be used as an exciter by choice,

2.2,2. CONNZCTIONS,

(a) POWER. - The 310B is equipped with a power cord having a standard conven-
ience outlet type plug. The power requirements are 160 watts at 115 volts 50/60
eps. Do not use power lines of other voltages or frequencies.

(v) ouTPUT.

(1) 310B-1. ~ 52 to 75 ohm impedance coaxial or twin line preferred. Connect
to terminals 10 and 11 on E1C1 st the rear of the unit, If pi network output is
desired, remove the jumper between 12 and 13 on E10l, conncet a 400 mmf variable
capacitor from 12 to 13 (rotor on 13), Connect antcnna to 12, ground to 13. When
using pi network to feed coaxidl transmission lines, connect inner conductor to 12,
outer conductor to 13. Start with the 400 mmf capacitor set at maximum capacity.
Decrease capacity to increase antenna loading.

2 14442-1



INSTALLATION Section 2

(2) 310B-3, - Same as for 310B-1 when the antenna tuner is not useds In
this case, remove the antenna coil, When used with the built-in antenna net-
work, remove the jumper from terminals number 12 and 13 on E10l. The antenna
should be connected to terminals 1 and 2 on J201 (push posts next to the an-
tenna coil), See paragraph 3.1.4. and figure 3-2 for antenna tuner operation,

(¢) SIDETONE, - The cw sidetone is terminated at terminals #7 and 8 on E102
at the rear of the unit, Speakers with impedance ratings of 500 to 1000 ohms
or headphones with impedance ratings of 500 ohms or higher will be suitable
for sidetone reproduction,

(d) RECEIVER MUTING, - Terminals 8 and 9 on E102 are provided for use with a
Collins 75A receiver to provide cw break-in operation., This connection furnishes
15 volts of positive voltage which cuts the receiver audio off when the key is
pressed, Terminal ;9 should be connected to terminal B on the receiver while
terminal #8 should be connected to G,

(e) 115 v ac EXTERNAL RELAY, - in external 115 v ac relay can be operated by
connecting its coil to terminals #1 and 4 on E1O4. This relay will operate
when the 310BE EMISSION switch is in the SEND position, Such a relay could be
used for applying plate power to a power amplifier stage or for antenna change-
over.

SI104E
STAND SEND
BY ©

MO TESTo
OFFo

T I 11
E104 é:@_ 4_}

REMOVE JUMPER .,
—+\ TO RECEIVER DISABLING
' ") CIRCUIT IN RECEIVER
-o- TO ANTENNA RELAY
L COIL_AND_ RELAY
POWER SOURCE
—o. TO,ASSQCIATED _ PA
4 PLATE colL.
BND REL AT POWER SOURCE
PUSH-TO-TALK | 4 }_<D TO KEY JACK
SWITCH |
RELAY POWER °g
SOURCE TO CALIBRATE. PLACE SI04 IN MO TEST
POS. AND PRESS PUSH-TO-TALK SWITCH.
EXTERNAL
RELAY

2.1 Connections for Push-to-talk Operation
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Section 2 & 3 INSTALLATION

(f) EXTERNAL RELAY, - A d-c qr other external relay can be connected to operate
when the EMISSION control is in the SEND position, If this feature is uscd, re-
move the jumper from terminals 2 and 3 on El104 and connect the relay coil in ser-
ies with the proper power source and with terminals number 3 and 4.

(g) KEY, - The telegraph key is connected by means of an ordinary single cir-
cuit phone plug, The key jack is lacated at the rear of the unit.

(h) PUSH-TO-TALK, - Push-to-talk operation can be had by connecting an external
push-to-talk switch in scries with the coil of an external relay which is equipped
with several sets of contacts, one of which shorts the telegraph key, one which
turns on the plate power ef the associated power amplifier and modulator, cone
which disables the associated receiver and one which operates the antenna change-
over relay, Sec figure 2-1, In this type of operation, the EMISSION switch
would be left in the SEND position except when calibrating.

(i) RECEIVER DISABLING, - The receiver disabling circuit can be connected to
terminals 5 and 6, This connection goes to section S104F of the EMISSION switch,

The connection is closed circuit for all positions of the EMISSION switch except
the SEND position,

SECTION 3

ADJUSTMENT AND OPERATION

3.1, ADJUSTMENTS,
3.1.1, FUNCTION OF CONTROLS,

(a) MAIN TUNING DIAL, - The main tuning dial consists of a slide rule dial
which roughly indicates the frequency and a vernier dial which is calibrated
directly in kilocycles, A separate scalec is used for each band except the 10
and 11 meter bands which have a scale common to both, The dial is read by com-
bining the vernier reading with the slide rule reading, 4 study of figure 3-1
‘and a few practice set-ups will enable the operator to set the exciter on any
pre-determined frequency.

(b) BAND SWITCH. - This control selects the proper multiplier circuits for
operation on the various amateur bands, The power amplifisr coils are plug-in

type.,

(c) BUFFER TUNING, - The buffer (multiplicr) stages are gang tuned by this
control, This control should be tuned first for maximum PA grid current in the
80 meter position of the BAND SWITCH, This is important, otherwise the buffer
might possibly be tuned to an undesircd harmeonic,

4 14444,



ADJUSTMINT AND OPERATION Section 3
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(d) FINAL TUNING, = This control tunes the final amplifier plate circuit,
Tune for minimum plate current,

(e) EIISSION, - This is the exciter function switch, In the MO OFF position,
plate and screen voltage is removed from the final amplifier and MO tubes, In
the MO TEST position, the key circuit is completed (providing key is depressed
or key plug is removed from key jack) and platc voltage is applied to the MO,

In the STAND-BY position, plate voltage is applied to the MO but the key cir=-
cuit is again broken, In the SEND position, plate and scrcen voltage is ap-
plied ta the MO and PA stages and the key circuit is again closed. Thec receiver
disabling section of the function switch makes contact for all positions ex-
cept the SEND position. The external relay section of the function switcu is
open on all positions except the SEND position,

(f) METER, - The METER control selects the power amplifier grid or the power
amplifier plate circuits for metering, Use the 0-10 scale for grid current and
the 0-100 scale for plate current readings,

(g) POWER, = The power switch disconnects both sides of the power line in the
OFF position,

(h) FIDUCIAL, - This control, a small screw visable “hrough a hole to the
right of the MAIN TUNING knob is used to set.the vernier dial indicator to
exact frecuency,
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ADJUSTMENT AND CPERATION

(i) SIDETONE PITCH, -~ This control is located on ths 2iCB chassis and is ad-
justed through the top opening of the cabinet. Aadjust sideton=s pitch to indi-
vidual taste.

(i) SIDETONE VCLUME, = This control is located along side of the Sidetone Pitch
Control. It controls the volume ¢f the sidetone output and is most useful where
additional audio amplifiers are used on the sidetone output,

k) KEYING WAVE-FORM SEL, = #*
34142+ PRINCIPLE OF CPERATION, - The 310B excitor unit operates in a very straight-

forvard manner. The only precaution to be obssrved is that of first tuning the
RUFFER stages with the EAND SWITCH in the 80M position regardless of upon which
band operations is desired, ITf this is not done, the tuffer may be erroniously
tuned to some undesired harmoric. Small changes in freguency can be safely ne-
gotiated without switching to the 80 meter position if due care is taken,

3.1.3, TUNING ADJUSTMENTE, - Flace the EMISSION control in the MO TEST position
and turn the POWER switch ON, Allow the equipment one minute in which to warm up,

{a) Plug in the correct Pi coil for the band upon which operation is desired,
(b) Place the METER switch in the GRID position,

\c) Turn the MAIN TUNING control to the chosen frejuency.

(4) Place the BAND switch in the 80M pocition,

(e) Press the key and tune the BUFFEL TUNING control for maximum grid current

(1, Place the BAND switcb in the pesition correspoading to the tand upon which
operation is desired, Normal grid current should be indicated.

(g) Readjust the buffer tuning control glightly for maximum grid current, if
necessary.

{h) Place the METER switch in the PLATE position,

(i) Place the EMISSIUN switch in the SEND position and with the key down, tune
the FINAL TUNING for minimum plate current dip,

3.1.4, ANTENNA TUNING 310B-3, The antenna tuner in the 310B~3 unit is a very
flexible unit which will tune and load into most types of antenna or trans is—
sion line, This unit adds two controls on the front panel, one for ANTENNA
COUPLING and one for ANTENNA TUNING, Two plug-in type antenna coils are neces—
sary for complete coverage of the range of the exciter, The antenna coil is
coupled to the plate coil by extending a few turns of the plate coil into the
center of the antenna coil, Series or parsllel tuning is accomplished with one
split stator tuning condenssr by means of a small jumper which, when open, places
the tuning condenser in series and when closed, places the tuning condenser in
parallel,

* A toggle switch located at the rear of the chassis is used to select "soft"
or "sharp® keying,
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ADJUSTMENT AND OPERATION Section 3

The point of antenna attachment can be changed by two coil tapping wheels
as can the points of condenser attachment,

Best results with the following methods of tuning is usually obtained
with the ANT. COUPLING control set for heavy loading and the feed lines adjustcd
for approximately proper loading.

{a) UNTUNED HIGH IMPEDANCE TRANSHISSION LINE, - If the line has a characteris-
tic impedance of 73 ohms or more, parallel tuning of the antenna coils L2014 and
L201B should be employed, For parallel tuning, the jumper bar seen above the
antenna coils should be closed. The transmission line taps should be set on
the same turns as the capacitor taps to start with, then varied tswards the
center of the coils until proper loading is obtained, The transmission line
taps are those at the bottom of the coils while the antenna tuning capacitor
tape are those nearer the top. In this type of operation, low values of capaci-
tance and high values of inductance for the operating frequency generally are
best, See illustration A, fisure 3-2,

(b) UNTUNED LOW IMPEDANCE TRANSMISSION LINES, - Transmission lines having a
characteristic impedance of less than 50 ohms require series tuning of the an-
tenna coils, This is done by opening the jumper bar above the coils and moving
the transmission line tap arms to the inside coil turns, The capacitor taps
should be set at the outside turns and varied towards the inside turns until
proper loading is obtained., Higher values of tuning capacity usually work out
best in this type of operation. See illustration B, figure 3-2,

(c) VOLTAGE FED TUNED LINES, - Transmission lines which have a high voltage
point at the transmitter should be connected and tuned identically with in-
structions given in (a) above, It is recommended that tuned lines be cut to
multiples of a quarter wave in length, '

(d) CURRENT FED TUNED LINES, - Transmission lines having high current at the
transmitter end should be connected and tuned identically with instructions
given in (b) above, These lines should also be cut to exact multiples of a
guarter wave in length,

(e) QUARTER WAVE MARCONI, - Series tuning is indicated for quarter wave Marconi
antennas, In this type of operation, the antenna tuning circuit should be con-
nected so that the two sections of the antenna coil and one half of the antenna
tuning capacitor are in series, To do this, connect the ground lead to the ro-
tor of the antenna tuning capacitor (terminal 14 on E1Cl), connect the antenna
to terminal number 1 on onc end of the antenna coil, connect one stator (ter-
minal number 4) of the tuning capacitor to the other end of the antenna coil
and disconnect the other stator (terminal number 3) completely, (Place a pi:ce
of insulation material between the tap rotor and the coil turns,)

(f) END FED HALF WAVZ, - This tuner can be used to tune this type of antenna
also. Parallel tuning should be employzd for this type operetion, The antenna
should be connected to one end (terminal number 1) of the antenna coil, a ground



Section 3 ADJUSTMENT AND OPERATION

connection should be made to the inside turn of one of the antenna coils (ter=-
minal number 7) and the jumper bar on top of the coils should be closed, The
tuning capacitors taps should be equally spaced from each end of the antenna
coils for proper tuning at the operating frequency, See illustration D, fig-
ure_3-2,
3.1.5, CALIBRATION, - To set the dial calibration, proceed as follows:

(2) Turn the exciter ON,

(b) Tune a communications receiver to WWV at 15 mc., The BFO in the receiver
should be off,

(¢) Rotate the BAND SWITCH to 80M,
(d) Rotate the tuning dial to 15 mec.
(e) Rotate the EMISSION switch to MO TEST and press the telegraph key,

(f) Continue rotating the TUNING dial about 15 mc until zero beat is obtained
with WWV,

(g) Turn the FIDUCIAL screw until the vernier dial line indicetes 15 me.

(h) The dial can be calibrated on 4.0 mc in like manner by referring to the
following table,

WWV Dial Cscillator Oscillator
Frequency Setting (ke) Freguency Hormonic
10 me 4,000 2,000 5th
15 me 15,000 1,875 8th

3.2, OPERATION, - Once the 310B has been tuned, it will be found that operation
of the unit is exceedingly simple, Ordinarily the EMISSION selector switch
will remain in the STAND-BY position during receiving. If it is desired to
check the frequency or move the frequency of the 310B to cnother place in the
band, place the EMISSION switch in the MO TEST position and press the telegraph
key. A calibration signal can now be heard in the receiver which will aid in
setting the frequency to a clear spot in the band. If, on the 80M bend, too
much feed thru from the MO is experienced during reception, the EMISSION switch
should be turned to the MO OFF position instead of STAND-BY.

Remember to adjust the BUFFER TUNING control with the BAND SWITCH in the

80M position in every instance. Tune for maximum grid current (not to exceed
3.5 ma - detune BUFFER TUNING if necessary).

8 144481



ADJUSTMENT AND OPERATION Section 3 & 4

TYPICAL METER READINGS

14 me

310B-1 3.5 mc 7.0 me 21 mc 28 mc

GRID 3 3 3 3 3

PLATE 70 70 70 70 70
SECTION 4

INTENANCE

441, OSCILLATOR ALIGNMENT, ~ Should trouble develop in the high freguency master
oscillator, the unit should be returned to the factory for servicing. However,
the unit can be serviced and realigned by persons understanding such techniques
providing accurate test equipment is at hand. A crystal controlled frequency
standard with outputs at 1700 and 2000 k¢ with an accuracy of better than ,015
percent must be used for setting the band edges.

4.,1.1, PROCEDURE,

(a) Apply power to the exciter unit and warm up the oscillator for approxi-
mately 30 minutes,

(b) Couple a receiver to the output of the oscillator.
(c) Set the vernier index to exact center of the dial window.
{(d) Tune receiver to output of 1700 kc frequency standard,

(e) Rotate MO to vicinity of 3400 kc on the exciter dial and zero beat with
the signal from the standard. Write dial reading down fer use as a reference,

(f) Rotate the HO dial toward 4 mc exactly 12 turns,
{g) Tune the receiver to the 2000 ke output of the standard.

(h) The MO should zero beat with the 2000 k¢ output of the standard at ex-
actly 12 turns of the MO dial,

(1) If such is the case tut the dial reading is incorrect, loosen the set
screw in the oscillator coupler and turn the dial to the correct reading
(4000 kc) after which, tighten the set screws again, If the MO does not zero
beat with the standard at 4 mc, proceed as follows:

14449-1 9



Section 4 MAINTZNANCE

(3) Read the kc difference (the difference of where the signal appeared from
where it should have appeared after 12 turns) and multiply it by 5, add this
figure to the actual beat note dial setting if the beat note was less than 12
turns er subtract it if the beat note occurred at more than 12 turns, Now set
the dial to this new frequency, remcve the trimmer plug from the top of the
oscillator, and turn the adjustment until zero beat is again reached,

It will be found that the high and low ends are very nearly 12 turns apart,
Repeat the abeve pracedure until such is the case; remember that a new reference
point will accur at the low end of the dial each time,

Examples of above operations:

#
Beat note at low end of dial = 3402 ke
Reading at which beat note should appear after 12 turns of dial = 4002 ke
Actual dial reading = 4003 kc
Diflerence frequency (4003 - 4002) = 1 ke
Multiplied by 5 = 5 ke
Subtracted from 4003 (since beat note occurred at more
than 12 turns) = 3998 ke

After setting dial to 3998 kc and zero beating the MO to the standard with
the trimmer adjustment, the low end beat note should appear at 3398 kc,

#2

Beat note on low end of dial = 3498 ke
Reading at which dial should appear after 12 turns = 3998 kc
Actual dial reading = 3996 kc
Difference frequency (3998 - 3996) = 2 ke
Multiplied by 5 = 10 ke
Added to 3996 (since beat note occurred at less

than 12 turns of the dial) = 4006 kc

After setting the dial at 4006 and zero beating the MO to the standard with
the trimmer adjustment, the low end beat note should appear at 3406 ke,

(x) After the oscillator has been adjusted to covcr the range 3400 to 4000 ke
in exactly 12 turns, the coupler sct screws can be loosened and the dizl set on
frequency.

NOTE
The above method of adjustment is that which is used at the factory., This

is a short cut method and proves very reliable., Actually, the object is
to get the 1700 kc and the 2000 kc outputs of the oscillator exactly 12

10 14450
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MAINTENANCE Section 4

turns apart and it can be attained by using the slower method of moving
the trimmer capacitor in one direction or the othcr and checking the re--
sults until the desired answecr is obtained. Be sure and replace the
trimmer cover plug after alignment,

4,2, MULTIPLIER ALICNMENT, - The multiplier stages can be rcaligned with the use
of a screwdriver if the amount of misalignment is small, If service work has
been donec on the equipment and it is suspected that the misalignment is great,
an absorption type frequency meter covering the range 3.2 to 32 mc should be at
hand,

4.2,1, ALIGNMENT DATA,

(a) The following table lists the output frequency in MC of each stage on both
ends of each band, and the trimmer to be adjusted for alignment,

Band Osce st Mult, 2nd Mult, 3rd Mult, PA
68J7 6AG7 4dj. 6AGT Adj. 6AGT Adj, 2E26
80 1.6 3.2 A - - _— - 3.2
" 2.0 4,0 H - - -— - 4.0.
40 1.6 3.2 - 6.4 B — - 6.4
" 240 o0 I 8,0 J - - 8.0
20 1.6 362 =~ 6.4 - 12.8 E 12.8
" 240 4.0 - 8,0 —- 16,0 N 16.0
15 1,6 3,2 - 9.6 G 19.2 F 19.2
" 2.0 4,0 -~ 12,0 X 24,0 O 24,0
11 and 10 1,6 3.2 - 12,8 D 25,6 G 25,6
" 2.0 4,0 = 16,0 L 32,0 M 32.0

(b) Location of trimmers, - Looking at the unit from the front, the capacity
trimmers are located urder the row of rubber grommcts on the left side of the
sub chassis, These trim .ers arc to be adjusted with a screwdriver thru the
grommets, These trimmers are locatcd in the following order rcading from front
to rear: C106 (H), €107 (1), C116 (J), C1l15 (K), C113 (L), Cl21 (), Cl24 (N)
and €123 (0). The inductance trimuers arc on thc right side of thc sub chassis,
located in the following order, front to rear: L101 (4), L104 (B), L103 (C),
L102 (D), L107 (E), L1oE (F), L105 (G),

4.2.2, EQUIPMENT SET UP.
(a) Power switch on,
(b) Control switch on MO TEST,
(c) Mecter switch on GRID,

4.2.3. ALIGNMENT PROCEDURE,
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Section 4 MAINTENAKCE

(a) Inductance trimmer adjustments.
(1) Turn tuning dial to 3.2 mec,
(2) Turn Buffcr tuning control to O,
(3) Turn band sw to 80 and adjust A for max rcading on grid meter,
(4) Turn band sw to 40 and adjust B to max on meter,

(5) Turn band sw to 20 and adjust E to max on metcr, Check with wave mecter
at 12.8 mc,

(6) Turn band sw to 15 and adjust C. Check frequency at 9.6 on L103 and
adjust F and chcek frequency at 19,2 mc on L106,

(7) Turn band sw to 10, adjust D and chock freguency at 12.8 mc on L102,
adjust G and check frequency at 25.5 me on L105,

(b) Capacity trimmer adjustments.
(1) Turn tuning dial to 4.0 mc.,
(2) Turn buffer tuning control to 10,
(3) Turn band sw to 80 and adjust H for max on grid meter.
(4) Turn band sw to 40 and adjust I and J for max on meter,
(5) Turn band sw to 20, adjust N and chock freguency at 16,0 me on L107.

(6) Turn band sw to 15 mcters, adjust K and check frequency at 12.0 mc on
L103, adjust O and chcck frequency at 24,0 me on L106,

(7) Turn band sw to 10, adjust L and check frequency at 16,0 mc on L102,
adjust M and check frequency at 32 mc on L105,

(8) Rcpeat steps (a) and (b) until buffer tuning control tracks on both ends
of each band,

CAUTION
With this control properly tracked it is normally possible to tune the
buffer tuning control to the wrong oscillator harmonic when operating
on the 40-20-15 and 10 metcr bands,
(c) In normal operation, thercforc, to assurc that the multiplicr stages are

tuned to the proper harmonic of the MO the following tuning preccdure should be
followed:
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MATINTENANCE Section 4

(1) Set main tuning dial at desired frequency.

(2) Set wuffer band switch at 80,

(3) Adjust buffor tuning for maximum grid currcnt.
(4) Sct buffer band switch at desired band,

(5) Normal grid current should be indicated, A slight rcadjustment of the
buffer tuning control may be rocquired to obtain maximum grid current,

4.3, LUBRICATION, - The following parts should be lubricated annually or when-
over the need arises, Brush a thin film of HMOBILE PD 535A (Socony Vacuum 0il
Co.) on the points of mechanical contact, Don't over-lubricatc.

(a) Panel Bushings,
(1) Buffer tuning.
(2) PA Plate tuning
(b) Dial.
(1) Bearing on main tuning shaft,
(c) Antenna Coupler,
(1) Two bearings on antcnna coupling control shaft,
4ok OSCILIATOR TUBE REMOVAL, - Replacing an oscillator tubc requires the
breaking of the seal around the shield and it will then bccome necessary to
reseal the shield, If it bocomes neccssary to replace an ascillator tube,

use a glyptal cement or a generous portion of Duco cement to rescal the shicld.

4.5, DESICCANT CAPSULE, - A silica-gel tube is mounted on the top of the oscil-
lator shicld, The silica-gcl absorbs moisture from within the oscillator and
aids in rctaining the oscillator calibration., Moisture causes thc color of

the silica-gel to change from bluc to pink. The silica-gel tube is screwed
into a hole in the shield., The plastic tubc should be replaced by a new tube
of silica~gel when all of the material within the tube has changed from blue

to pink, New tubes of silica-gel may bc ordercd from the Collins Radio Company.

NOTE
The scal around the oscillator tube shicld and the silica-gel tube is

merc casily broken if the parts are warm. This can be done safely with
a light bulb or infra-red lamp placed close to the oscillator,
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310B1/3 EXCITER

PARTS LIiST

COLLINS

1 1 )
ITEM ; CIRCUIT FUNCTION E DESCRIPTION ' PART NUMBER
.: E POREREIErNIIERERILITARINY, .iununuu
70E-84 EOSCILLATOR: This unit has been dehydrated and hermetically sealedl,
! and should be returned to Collins Radio Company, if |
[} b4
' servicing :is required. H
! i
C101 G104, B, C | CAPACTTOR: 3 sect; 6-35 mmf per sect 922 0026 00
' : i
C101A V10l plate tuning ! CAPACITOR: Sect of C101 )
C101B !'V104 plate tuning 1 CAPACITOR: Sect of C101 i
C101C ; V105 plate tuning E"APACITOR: Sect of C101 3
i
' ' H
€102 !0Osc. B+ filter | CAPACITOR: 10,000 mmf +20%, 350 WV 1913 0106 00
' ! !
C103 V10l plate by-pass ;CAPACITOR' 10,000 mmf +20%, 350 WV ;913 0106 00
{ * !
C104 V101 screen by-pass SCAPACITOR 10,000 mmf +20%, 350 WV :913 0106 00
: I '
€105 |V101 cathode by-pass  {CAPACITOR: 10,000 mmf £20%, 350 V'V 1913 0106 00
' ! )
6106 }L101 trimmer | CAPACITOR: 2,5-6 mmf, 1500 TV ac peak 1917 1017 00
' N !
€107 IL101 trimmer | CAPACITOR: 5-20 mmf, 1500 TV ac peak 917 1018 00
1 ' H
C108 V104 grid coupling 'CAPACITOR: 1C mmf +20%; 500 WV 1935 0071 00
: P ' - 1
1 ' t
C109 V104 cathode by-pass  |CAPACITOR: 10,000 mmf £20%; 350 WV 1913 0106 00
1 ! :
C110 1B+ by-pass 'CAPACITOR: 10,000 mmf +20%, 350 WV 1913 0106 00
' ; ]
€111 5V101+ screen by-pass }CAPACITOR: 2,200 mmf +20%, 500 V'V 1935 40638 00
' 1 '
t i
C112 V104 plate circuit by- |CAPACITOR: 10,000 mmf +20%, 350 WV 1913 0106 00
| pass i - 3
; : i
€113 !L102 trimmer ECAPACITOR 5-20 mmf, 1500 TV ac peak 2917 1018 00
1 i :
C114 !V10l grid loading |CAPACITOR:  107mf £ 20;:,500 WV 4 935 007100
: ' i
C115 403 trimmer !CAPACITOR: 5-20 mmf, 1500 TV ac peak 1917 1018 00
: ! t
€116 L104 trimmer t CAPACITOR: 5-20 mmf, 1500 TV ac peak 2917 1018 00
] .
] } i
Cc117 EVIOS grid coupling ?CAPACITOR: 47 mmf +20%, 500 WV §935 0093 00
i { 3
€118 V105 cathode by-pass  |CAPACITOR: 10,000 mmf +20%, 350 WV 1913 0106 00
: ! i
C119 V105 screen by-pass ICAPACITOR: 10,000 mmf +20%, 350 WV 1913 0106 00
‘ : :
€120 !B+ by-pass i CAPACITOR: 10,000 mmf +20%, 350 WV 1913 0106 00
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PARTS LIST

ITEM

CIRCUIT FUNCTION

DESCRIPTION

Cl21

€122

€123
Cl24
€125
€126
c127
€128
G129

€130
and
C131

C1l32
and
C133

Cl34
C135
C136
€137
C138

€139

€140
Cl41
€142
C143
Clis
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1105 trimmer

pass

L106 trimmer

L107 trimmer

V106 grid coupling
V106 screen by-pass
V106 plate by-pass
PA plate tuning
EV106 plate blocking
gBias supply filter

SBias supply filter
1Low voltage filter

ELow voltage filter
‘High voltage filter
]

]
EHigh voltage filter

ESidetone feedback

i

ESidetone feedback

1

'Sidetone plate de-
E coupling

]

ESidetone output

' coupling

V101l grid coupling

V101 grid decoupling

- -

V106 grid coupling
i

1AC line by-pass

i

]
1Sidetone by-pass

V105 plate circuit by-

CAPACITOR:

CAPACITOR:

CAPACITOR:
CAPACITCR:
CAPACITOR:

:
1
1
1
1
H
1
i
L]
i
]
i
t
1
]
i
'
]
]
L]
1
i
i
I
1
t
s
1
H
1
!
1

CAPACITCR:

H
i

{ CAPACITOR:
CAPACITOR:
CAPACITOR:

CAPACITOR:
150 wv

CAPACITOR:

I
‘
1
H
H
t
1
i
]
}
]
'
!
"
]
]
1
1
:
|CAPACTTOR :
]

|CAPACTTOR :
]

'CAPACITOR:
|CAPACITOR :

1
{CAPACITOR:
H

]
]

{CAPACITOR:
i

%CAPACITOR:
§CAPACITOR:
éCAPACITOR:
%CAPACITOR:

i
iCAPACITOR:

5-20 mmf, 1500 TV ac peak

10,000 mmf +20%, 350 WV

5~20 mmf, 1500 TV ac peak
5-20 mmf, 1500 TV ac peak
100 mmf +10%, 500 TV
10,000 mmf #10%, 300 WV
2200 mmf +20%, 1200 WV
7-100 mmf, 14 plates

1000 mmf +20%, 2500 WV

dual, 20-20 mf -10+100%,

dual, 10-10 mf -10+50%, 450 WV

4 mf +40-15%, 600 WV
4 mf +40-15%, 600 WV
10,000 mmf +10%, 300 WV
10,000 mmf +10%, 300 WV

0.5 mf +40--15%, 40O WV
0.5 mf +40~15%, 400 WV

100 mmf +10%, 500 WV
0.1 mf +10%, 400 WV
100 mmf +10%, 500 WV
,02 mf +20%, 600 V'V

10,000 mmf +10%, 300 WV

e .

P Y L L R
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COLLINS
PART NUMBER

T T T O R ST T

917 1018 CO
913 0106 00

)_l
~3

1018 00

-
-3

1018 00

e}
O~

4003 00

2117 00

W
o

072 00

N
N

0025 00

W
o

0250 00

H\O\O\O\\S\O\O\O
U

1066

[o2]
W

00

183 1085 00

0
o
|_.l

3005 00

o)
(@)
)

3005 00

2117 00

el
w
U

2117 00

O O
o W
= W,

4077 00

4077 00

4003 20
3020 00
4003 00
7640 00

2117 00
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PARTS LIST

.....

COLLINS

1 : '
ITEM 2 CIRCUIT FUNCTION ; DESCRIFTION EPART NUMBER
----- : s -
C145 ! Sidetone pitch control | CAPACITCR: 10,000 mmf $10%, 300 WV 1 935 2117 00
E by-pass : E
i H
Cl46 !Wave shaping iCAPACITOR: »1 mf +10%, 400 WV 2931 3020 00
! 1 3
E101 ERear terminal strip  CONNECTCOR: 5 screw term on bekelite !367 1800 00
' S strip ;
' :
E102 ; Rear terminel strip ECONNECTOR: 5 screw term on bakelite 1 367 1800 00
E ! strip ;
' ! :
E103 EV106 plate ' SUPPRESSOR: 2 turns #20 wire on 47 ohm |} 503 4254 OC1
: ! 1 w resistor !
N H H
E104 ERear terminal strip  CONNECTCR: 4 screw term on bakelite strip! 367 1700 00
1 {KNOB: black phenolic (2 used on 310B--3 ! 281 0004 00
e i only) :
: 1 KNOB: black phenolic ; 281 0018 00
; {KNOB: black phenolic, skirt w/indicator {281 0007 00
; i mark (gqty six used) ;
! ' i
F101 !Line fuse {FUSE: cartridge, 2 emp, 250 v | 264 4070 00
: i !
1101, !Diel light |LAMP: Pilot light bulb, 6.3 v, .15 amp, 1262 3240 00
1102 'Dial light 1 min bayonet bes g
; ; !
J101 ‘Key jack | JKCK:  Phone, midget, 2 circ 1360 1090 00
: ! T
J102 |PA plate coil socket ESCJKET: Coil std 5 pin 5220 1530 00
: ! s
J103 | 'CONNECTOR: 2 cond convenience outlet 1368 4500 00
: ! 1
L101 ;VIOl plate ECOIL: 60T #32 wire, powdered iron core :503 4217 002
, | g
L1102 ZVlOA plate ECOIL: 14T #22 wire, powdered iron core 1503 4214 002
' i ?
t ! !
1103 1V104 plate 1COIL: 19T #26 wire, powdered iron core  !503 4215 002
' ; ;
L104 EVlOA plate :COIL- 30T #26 wire, powdered iron core 2503 4216 002
: 4 '
L105 1Vi05 plate ICOIL: 7T #20 wire, powdered iron core 1503 4212 002
\ ; H
L106 EVlOS plate ECOIL: 9T #20 wire, powdered iron core §503 4213 002
i i :
L107 fVlOS plate SCOIL: 14T #22 wire, powdered iron core i503 4214 002
i H 1
L108 §V106 grid choke ECOIL: RF choke, 2.5 mh £10%, .125 amp 5240 5300 00
1 H 3
1109 1V106 plate choke {COIL: RF choke, 2.5 mh +10%, .125 amp 1240 5300 00
16

14456-1



PARTS LIST

ITEM é CIRCUIT FUNCTION E DESCRIPTION g PAF?rOl&LJ:‘/ISBER
L110 5 HV filter i REACTOR: filter, 12 hy, .080 amp 5 668 0004 00
L111 § LV filter g REACTCR: filter, 12 hy, ,080 amp § 668 0004 00
®¥[112 § V106 plate § COIL:. 80 meter, plug-in E 503 5858 001
*1113 g V106 plate § COIL: 40 meter, plug-in § 503 5857 001
*1114 §V106 plate COIL: 20 meter, plug-in ; 503 5856 001
*L115 §V106 plate §COIL: 10 meter, plug-in : 503 5855 001
L116 g Osc. plate r-f choke % CCIL: RF choke, 2,5 mh #20%, 0,125 amp § 240 2100 00
M101 § Grid plate ; METER: O0=5 ma DC, 2% accuracy scale O-lOé 458 0155 00
i E 0-100 ma DC E
P101 §A-C connector cord § PLUG & CORD ASSEM: AC, std 2 prongplug é 426 1003 00
P102 § Door interlock plug i PLUG: +two prong, male g 368 0028 00
RI01 | Voltage regulator drop- RESISTOR: 1500 ohm +10%, 2 w L 745 5093 00
| oing s ;
R102 % V101 grid é RESISTOR: 100,000 ohm +10%, 1/2 w % 745 1170 00
R103 E V101 cathode § RESISTOR: 1500 ohm #10%, 1/2 w é 745 1093 00
R104 g V101 screen § RESISTOR: 22,000 ohm #+10%, 1/2 w § 745 1142 00
R105 g V104 grid % RESISTOR: 100,000 ohm #10%, 1/2 w é 745 1170 00
R106 é V104 cathode § RESISTCR: 1500 ohm +10%, 1/2 w § 745 1093 CO
R107 i V104 screen § RESISTOR: 68,000 ohm +10%, 1/2 w § 745 1163 00
R108 é V105 grid g RESISTOR: 100,000 ohm +10%, 1/2 w § 745 1170 00
R109 E V105 cathode % RESISTOR: 330 ohm $10%, 1/2 w § 745 1065 00
R110 ; V105 screen g RESISTOR: 22,000 ohm +10%, 1/2 w ; 745 1142 00
R111 é HV supply bleeder § RESISTOR: 50,000 ohm +10%, 50 w size § 710 4504 20
R112 g V106 screen suppressoréARESISTOR: 47 ohm +10%, 1/2 w g 745 1030 00
R113 § Meter multiplier g RESISTGR: 1.2 ohm #5%, 1/2 w § 707 0053 00
b Useiplug-in coil of appropriate frequency. 5
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PARTS LIST

ITEM E CIRCUIT FUNCTION § DESCRIPTION EPA;S%,LJ&SBER
R114 gBias supply filter IERESISTOR: 2200 ohm +10%, 2 w %745 5100 00
R115 .M cter mltiplier RESISTCR: 25 ohm 35%, 1/2 w 701 0001 00
R116 §L supply bleeder ::RESISTOR: 100,000 ohm #10%, 2 w %745 5170 00
R117 ::B as supply bleeder gmasxs'ron: 4700 ohm +10%, 1 w §745 3114 00
R118 ix eying circuit §RESISTOR: 100,000 ohm +10%, 1/2 w %745 1170 00
R119 iK eying circuit §MSISTOR: 100,000 ohm $10%, 1/2 W §'745 1170 00
R120 gs idetone decoupling ::RESISTOR: 10,000 ohm +10%, 1/2 w ::'745 1128 00
R121 gvuo plate §RESISTOR: 47,000 ohm #10%, 1/2 w §745 1156 00
R122 | V110 plate ERESISTOR: 100,000 ohm #10%, 1/2 w %745 1170 00
R123 §v110 grid :RESISTOR- 4700 ohim +10%, 1/2 w §745 1114 00
R124 s detone pitch control | RESISTOR. 0,25 megohm +20%, 1/2 w ;,376 3776 00
R125 EVoltage regulator drop-' RESISTOR: 1500 ohm +10%, 2 w :745 5093 00
» ping | g
R126 %Sidetone volume controls RESISTOR: 25,000 ohm +20% | 377 0007 00
R127 §v110 grid |RESISTOR: 10,000 ohm +10%, 1/2 w §745 1128 00
R128 V106 screen :RESISTOR° 10,000 ohm +10%, 10 w size ;710 1104 20
| ! §
R129 L1104 load |RESISTOR: 27,000 ohnm +10%, 1 w ;745 3146 00
R130 §L10'7 load ERESISTOR- 27,000 ohm #10%, 1 w 1745 3146 00
R131 émoe load §RESISTOR: 82,000 ohm #10%, 1 w §745 3167 @0
R132 iVlOé screen bleeder :RESISTOR. 68,000 ohm +10%, 2 w %’745 5163 00
R133 EP ower amplifier grid 'RESISTOR. 4700 ohm #10%, 1 w %714.5 3114 00
5101 :; Band (V101 plate) ,bWI"CH' Rotary, 3 sect, 4 pole, 5 pos, 5259 0211 00
and i shorting :
$102 i Band (V104 plate) : ¢
and ! ! i
5103 E Band (V105 plate) é e
5104 EEmission switch §SWI'I‘CH: Rotary, 4 pos, 7 pole, 2 sect §259 0227 Q0
5105 iMeter selector :SWITCH: Rotery, 2 pos, 2 cire, non- 5299 0238 00
' shorting )
18
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PARTS LIST

T 1 ] 2
ITEM | CIRCUIT FUNCTION ' DESCRIPTION '; AR NUMBER
: ) v
5106 Power | SWITCH: Rotary, DPDT, 3 amp at 250 v, 1260 0563 00
: ' 6 amp 2t 125 v '
H i 1
S107 | Interlock | SWITCH: Snap, SPNO, 10 amp at 115 v, | 260 0708 00
; i 5 eamp at 230 v 4C ;
i
t ' 1
S108 !Wave shaping capacitor : SWITCH: Toggle, SPST, lug type term 1 260 0529 00
! sclecting ! E
1)
1 ! ]
T101 }Power ' TRANSFORMER:  Power, 60 cps, pri: 115 v 1 662 0038 00
: i sec #1: 1360 v, .06 amp, CT, sec #2: :
: ' 600 v, .06 amp/CT/150 v, .007 amp, ;
5 i sec #2: 5 v, 3 amp, sec #4: 5 v, 3 amp, !
! I sec #3: 6,3 v, 4 amp/CT !
i i 3
V101 |1st buffer multiplier iTUBE: type 6AG7, video power amplifier 5255 0039 00
E i pentode ;
H ! !
V102 !Voltage regulator iTUBE: type VR150, voltage regulator 3257 0001 00
V103 EVoltage regulator yTUBE: type VR105, voltage regulotor 5257 0002 €O
' : 1
V104 E2nd buffer multiplier |TUBE: type 6AG7, video power amplifier 5255 0039 00
: . pentode '
' ! '
V105 EBrd buffer multiplicr ETUBE: type 64G7, video power amplifier 5255 0039 CO
: ! pentocde !
I ! H
V106 !Power amplifier \TUBE: type 2E26, VHF beam power 1256 0084 00
E i amplifier :
' ! ;
V107 ,Bias rectifier +TUBE: type 6H6, twin diode ;255 0117 00
] ' H
V108 LV rectifier \TUBE: type 5Z4, fullewave high-vacuum 255 008/ 00
! 1 rectifier ;
) ! '
V109 .} HV rectifier iTUBE: type SR4GY, full-wave high- 1257 0020 00
: 1 vacuum rectifier 5
: ' '
V110 ,Sidetone oscillator STUBE: type 6SL7GT, twin-triode 3255 0040 00
" ' amplifier ;
: i '
XF101 iHolder for F101 EHOLDER: fuse, extractor post §265 1002 00
1 ! '
XIlOl,ESockets for 1101, 1102 EMTG BRKT: Pilot light socket, min 2262 1210 00
X1102: 1 bayonet :
1 i ]
! 3
XV101 {Socket for V10l 'SOCKET: Tubs, std cctal 1220 1005 00
' H !
XV102,!Sockets for V102, V103 'SOCKET: Tube, std octal 1220 1851 00

XV103
14459-1
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PARTS LIST

COLLINS
PART NUMBER

- -

DESCRIPTION

CIRCUIT FUNCTION

- - -

220 1005 20

Tube, std octal

L TR

Sockets for V104, V105

H
XV104, V106
6

XV104,

-

220 1851 00

Tube, std octal

SOCKET:

]
 J

XV107,

XV108, V109, V110
X¥1

XV110

- -

U RIS RSP SPRAH  EE it ol et Ao dba it iied aladeshedadiade e b st

- . - > o - . s Am e W W T e A S WS e W e A% 4R W e M e me B e e M W A Ge MR e e e e Gh e e Mn e o 48 R e R M e R e W v e e L T e R RS A as e

14460

20
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Figure 4~3 310B=1, 3 Schematic Diagram





