


Jim Fisk WIDTY
RFD 1, Box 138
Rindge, N.H. 0346

Knight-Kit T-175 6/10-Meter

Linear Amplifier

With the tremendous band openings on six
and ten that are due this winter and next, a
little extra power will help in getting through
the QRM to work that new country or state.
If you're presently getting along with a one-
to ten-watt peanut whistle such as the Knight-
Kit TR-106, the T-175 linear amplifier is
ideal. It is particularly useful with small
transistor transmitters where you want a little
more zap.

In addition to operation as a grounded-
grid linear amplifier on AM, SSB and CW,
it may also be plate modulated for high-level
AM operation. It will run 120 watts on AM
linear and plate-modulated AM, 150 watts
on CW and 300 watts PEP on single side-
band. Drive requirements for AM are one to
four watts, seven watts on CW and up to
15 watts PEP on SSB. These requirements
fall right in with several low-power trans-
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mitters and transceivers currently on the
market.

Although the T-175 linear is not a band-
switching unit, it may be used on either six
or ten meters by simply wiring in the proper
final coil during construction. By using a coil
which is designed specifically for the band
in use, efficiency is considerably increased
over a bandswitching arrangement where de-
sign compromises must be made.

When 1 first built the amplifier, I put
in the ten-meter coil so I could run some
comparisons with a popular five-band 300-
watt sideband transceiver. With about 10
watts of SSB drive, I could load the T-175
up to the same power output as the trans-
ceiver. The DX stations I worked couldn’t
tell the difference when I switched from one
unit to the other. A duick check with the
scope showed no flattopping or distortion
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when driven with the low-power exciter, but
when drive exceeded about 15 watts, some
distortion was discernible (on sideband).

Linear AM operation is much more critical
than sideband, but when the T-175 is tuned
up according to the instruction manual and
the grid bias is properly adjusted, there is
no distortion. Of course, there is no problem
at all with CW operation and when plate
modulated with an external 60-watt modula-
tor, excellent results (and reports) are ob-
tained.

After extensive testing and signal compari-
sons on ten, I pulled out the ten-meter coil
and put in the six-meter coil. I had been run-
ning a low-power transverter for local con-
tacts on six, and the extra power afforded by
the T-175 was a welcome addition. DX sta-
tions I had called in vain during previous
openings often came back after the first call.
Since I live in a channel 2 fringe area, I was
a little concerned with possible TVI problems,
but even with no low-pass filters installed
I didn’t experience any difficulty until I
got above about 52.5 MHz; TVI problems
above this point in the band were quickly
eliminated with a Drake low-pass filter.

The circuit of the T-175 linear amplifier
is quite straight forward—two horizontal de-
flection tubes (6JE6A’s) are connected in
parallel grounded grid. With class-B opera-
tion, excellent performance is obtained on
AM, SSB and CW. A fan is included to keep
things on the cool side and a pi network
is used to couple into coaxial lines from about
25 to 150 ohms.

One extremely nice feature of this ampli-
fier is the built-in relay amplifier (12AT7).
With this tube in play, no external switch-
ing is required to turn the linear on when
you go to transmit. A small amount of rf
energy is picked off the input, rectified and
filtered. and fed to the 12AT7 grid. Normally
this tube is cut off, but when transmitting,
the rectified rf signal turns it on and picks
up the relay in its plate lead. This relay
connects the driver to the grid circuit of the
power amplifier, connects the antenna to
the output pi network and turns on the fan.

If you want to operate the exciter bare-
foot. you simply put the control switch on
standby. This disconnects B+ from the relay
amplifier, thereby preventing the control re-
lay from being activated. In this configura-
tion, the driving signal bypasses the power
amplifier and is connected directly to the
antenna. The relay amplifier is also used for
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Knight-Kit T-175 Specifications

Two coils provided; 27-30 MHz
and 50-54 MHz.

120 watts AM linear or plate-
modulated AM: 150 watts CW ;
300 watts PEP SSB.

1-4 watts AM; 7 watts CW; 15
watts PEP maximum SSB.

50 ohms nominal,

50 or 70 ohm coaxial line.
SWR less than 3:1.

Two 6JESA output amplifiers;
12ATT relay amplifier.

Silicon rectifiers. Fullwave volt-
age-double high-voltage supply.
Halfwave voltage-double bias
supply.

Meters on front panel for plate
current and grid current/rela-
tive power. Forced air cooling
during transmit.

110-130 Vae, 60 Hz, 220 watts
maximum, 45 watts on standby.
Size and weight: 516 x 131 x 11 inches. 20
pounds.

Frequency range:

Power input:

Drive requirements:

Input impedance:
Output impedance:

Tube lineup:

Power supply:

Features:

Power requirements:

CW operation, but above 12 WPM, the relay
is too slow to follow the dots and dashes,
and it must be continuously activated by a
simple resistor suhstitution.

Construction of the T-175 linear amplifier
is very straight forward and you shouldn’t
run into any difficulty if you follow the ex-
cellent instruction manual. All of the parts
are clearly labeled and the hookup wire is
provided in precut lengths. Proper layout
on six meters can sometimes be a problem,
but in the T-175 no trouble was experienced
within stability or parasitics. The design is
simple, efficient and trouble free.

During the time I have been using this
linear amplifier on the air, all the signal and
audio reports have been excellent. When
running AM linear, some of the operators 1
have worked have been quite surprised to
find that T was not using high-level plate
modulation. Television interference com-
plaints, even on six meters, have been nil
and the extra power available has aided im-
;neasurably in adding states to my six-meter
ist.

If youre doodling along with low power
on six or ten, here’s an easy and economical
way to really work out. A few evenings work
and a good antenna, and you’ll have one of
the best signals on the block. And, when
you add up the cost of the parts in the T-175,
it would be pretty hard to come up with a
comparable homebrew linear for the same
price. At $99.95 it’s a darn good investment.

Oh yes, it will work on the 1l-meter
class-D citizens’ band too, but don’t do it in
the United States, it’s highly illegal!
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CAPACITORS

All eapatilovs wre eeremic dise, 3% toleronce, 500-600
. wolt, unless otherwise zpeclficd. Glven wolisge ralings
are the minimum allowable. Capezliors supplied may
have » Aigher voliage ratlig.

Symbwl Pazl No.

Description _

c"] -ﬂ#‘;m"ﬂh r"‘r]ﬂ lil!-l--l-l'rllllllilm'm
C-2' Bl pl.iiieienireninnis ssuua e 273-05%
ﬂd ?.E P’: Im m I-Tl-l!-i--l!llﬂl!ll-l!lm-m
r:-"" -mlﬂ:'-r-rn.l-i-ll!l-l--l!-l+l+l+in.-l-l-ll--a-21ﬂ"ﬂt‘
o-5 B 276618
C-8 .'Eﬂi 7 £ - 13 {
C-T 001 o, ZKV ...... . 278-616
E". m!-#J'lllirlr}il'-li-lilli-lF{Fi+1?lrlrl1a“ﬁimﬁ'
c';’ m.ﬂ! (TEEERENNRE FEL TN RN R -n!ﬂ'ﬂl’
C-10 091 Gf ZEKV .........oiiiiininn.... 276018
C-11  PLATE, tuning .. 256 108
c—u wm.mm‘-+1.4+1r..711!i--!r-.1.m'lm'
c-12 15 ¢l DR H'l"ﬂ cerrarnnnnrnns e 208008
C-it 21 pl, 1% NFO . cevenrnrn e o BB5.024
E*“ md R LR Y 1.-—2"'#1‘
C-1% 209 af, 2Sovolt, electrobytic ,....,....,.209-05F
=31 500 ,f, 25-velt, clectrolyiic .........

C-18 20 pi, 25.wali, electrolytic .......
C1% 40 uf, 450evoll, electyolytic . ........... . 205-400
Ca2l 40 pf, 4¥0-velt slectrolytic ........ 205400
C-2L  40/0% pf, £50-volt, electrolytie ......... 248-151
CoZ2 01 el veincinnnnranrnisnnresnssss 216016
B R | !

i TEEE R LR L
FEsT TEEREIEE R E R DR
EREE RS EE

FEiE O E B EEREE BN R W

Iteseription
L“l i"“dm 'pu-!i-!l.lil-ru-!i--a-ririu--iﬂ"'lﬂ
L2 T h I (51 A L
2 ohy ChKe ovnrenen e 562191
:ﬂﬁh Iillli‘.ill‘lhil,ll‘ll‘lll‘.lﬂ‘l’l
B T 7 - T

Part Ne.

CONNECTORS

.'I-l INPUT, coaxial . R | 1 S8 i
J—: mm ’Mﬂﬂ IR N LR N RN RE ] mﬂ!

HODEL
germanium (equivelend fype INZTT) .. 632-053
gronenitzr (equivalsng type IN27T) | £30-058
ﬂkm :mpwlmm i++ilil1+1+lflm
Sillizon 10 FIV, TS0 ma .............. Er3-084
sn.m lm m.. mﬂ l-irli-!lq----.l-lm"‘m
SHeon 1060 PIV, 250 me ...o0vnee .. 530084
Silleon 106 PIV, T80 . ....00nees. . B2-00

CR-1
CR-2
CR-3
h-4
CR-5
CR-$
BT

F-1 Z-amp, SLO-BLO, 3AC .......... L

* LAMPS

FL-1  Transmlt neon Jamp with clip ......542-000
FL—= #“ m ';..':tp.'|-*rr|l|.l-i;!liurlillmm
M '“ m IEFRFSSS AN FERTEEE "!1-!1'!-!'”‘#

- METIRS

“"1 m m A iilt||r||1!|!|-|-||1m‘m
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AMPEREX TUBE TYPE 12AT7/ECCS1

The 12AT7/'ECCEL lisa miniature twin triode designed for use as an
vscillator mixer or amplifier in TV and FM receivers. 4 center-tapped heater per-
mits operation of the tube from either a 6,3 volt or a 12.6 volt heares supply,

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode Coated, unipotentinl
Series Parallel
Heater Volrage, AC or BC 12.6 6.3 wolts
Heater Current? 0.15 0.3 amps
Direct Interel=ctrode Capacitances With Shield® Without Shield
Input (each section) 23 2.3 ouf
Output (=section 1) 115 0.4% uuf
Outpur {section 2) L.45 .35 uuf
Grid to Plate {#ach section) 1.6 1,6 uuf
Heater to Cathode 2.5 2.5 uuf
MECHANICAIL
Mazimum Qverall Dimensions
Length 2 3/16 inches
Seated Height 1 15/16 inches
Diameter 7/9 inch
Mounting Pesition any
Base Samll button, 9 pin
RETMA #94

1 The 12AT7/ECCS] is o direct, high-quality raplocement for othar Sronds of the 12ATZ.

? When yzed in equipment which employs seties-connected hagters, o currant-limiting davice
must be inserted to limit the current when twitching on.

% With externol shisld (RETMA #315} cannected to cathode of section under test,



12AT7/ECC81

MAXIMUM RATINGS {Each Section}

Design Center Yalues

Zero Signal Plate Yoitage

Plate Voleage

Plate Dissipation

Cathode Current

Grid Yolrage

Grid Voltage (Grid Current =+ 0,3 uA)
Grid Resistance*

Heater to Cathode Volinge

Heater to Cathode Resistance

Typical Operating Cenditions
Class A Amplifier (Each Section)

Plate Yoltage 100 170 204)
Grid Voleage - 1.0 — 1.0 — LD
Plate Current 3.0 B.5 11.5
Transconductance 37?50 5900 5700
Amplification Factor 62 o6 70
Plate Resistance 16,5 11.0 10,5

550
300
2.5
15

- 50
~ 1.3

90
20,00

50

- 2.0
10.0
5500
60
£1.0

wolis
woles
watls
mA
walts
volrs
me gohm
volts
ohms

voles
volts

mA
micromhos

K ohms

[ %M-&X.——P

———| %—Mﬂl’.

'Y | Y E——

I

+ With welf bias.
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400

3200

200

PLATE VOLTS

12AT7/Eccs1
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12AT7/ECC81
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Table A
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RESISTANCE COUPLED AMPLIFIER TABLES

Ebb ~ 100 Volts

Ebb = 258 Yolts

0.1 0.27 0.47 6.1 0.27 47
0.27 | 047§ 027 | 047] 1.0 | 0.47 | 10 0.27] 047 | 0.27] 0.47| 1.0 | 047 | 1.0
1500| 1800} 3900| 3000 4700 5600 6800 | 680 | 68O | 1800| 1800 2200§ 3300} 3900
0.5¢]| 0511 0.23] 0.23| 0.22 | 0.150] 0.141 | 162 1.62| 060 | 0.69 | 0.85| 0.41 | 0.40
-0.81 |-0.92 |-0.90 {-0.90 | -1.04 (-0.8340}-0.060 |-1.10{-1.10 |-1.24 |-1.24 | ~1.43 |-1.35 [-1.56
45.2 |48.1 |37.1 |37.1 |39.6 (287 |[32.7 880 [869 623 |62.3 {75.6 |55.7 |%0.0
01 o1 |oO1 |O1 |01 |01 |01 o1 o1 o1 {01l {01 |01 |01
30 |30 |28 |30 | 31 | 298] 3.0 3.00] 4.10| 3.55] 3.70| 3.65| 3.50| 3.60
30.0 {300 |28.0 [30.0 [31.0 |20.5 }30.0 35.0 [41.0 |35.5 |37.0 |36.5 |350 |360
19 [ L7 |19 | 17 | 14 |18 |14 S¢] 1.0 | 10 92| M| M 75
0.54] 020 030 | 0.20| 0.38 ] 0.22 | 0.34 0.61] 040 | 0.54| 058 071 | 084 0.77
66 | 87 | 84 | 84 [115 | 6.5 |100 230 {19.7 |19.0 [20.6 [25.5 [22.1 |[27.0
30.0 |30.0 [28.0 [289 |30.3 [29.5 |20.4 37.0 (402 [35.2 |38 (339 [34.5 |35
39 |47 | 50 |45 | 49 |36 |42 44 {42 |47 | 42 |46 | 48 | 46
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12AT7,6AQ8,6AB4,12AZ7
12DT8,6201,7690



6JE6A

Beam Power Tube

NOVAR TYPE
SPECIAL PLATE STRUCTURE?
For Color TV Horizontal-Deflection-Amplifier Applications

ELECTRICAL
Heater Characteristics and Ratings
voltage (ACor DC) v v v v v w v v v v v o 6.3 +0.6 Vv
Current at 6.3 V . v v v v v v v v 0 v 0 v 2,500 A
Maximum heater-cathode voltage
Heater negativewith respect to cathode:
Peak « v v v v s e e 200 v
Heater positivewith respect to cathode:
Peak « v v v v v v o s e e e 200 v
DC component + « v « v 4w W . o 100 v
Direct Interelectrode Capacitances (Approx )
Without external shield
Grid No.l toplate v v v v v v v v v v v o 0.56 oF
laput: Gl to (K, G3, G2, H)v « « v v o . ., 22 pF
Output: P to (K, G3, G2, H). . . . . . . .. Nl pF
MECHANICAL
Operating Position . . . . . . . . ... . ... ... . Any
Type of Cathode. . . . . ., . . .. ..., . Coated Unipotential
Maximum Overall Length . . . . . . .. ., .. .. .. 4.130 in
Seated Length. . . . . . . . . . ... .. 8.500 to 3.750 in
Diameter . . . . . . . .. ... ... .. 1.438 to 1.562 in
Dimensional Outline (JEDEC No.!2-116) . . .See General Section
Bulb . v . e e e e e e e e e e T2
Cap. v v v v v e e e e e e e Small (JEDEC Ro.C!-1)
Base . . . . .. .. Large-Button Novar 9-Pin with Exhaust Ti
(JEDEC No.ES-Bag
Basing Designation for BOTTOM VIEW QL
Pin 1-Gria No.2
Pin 2-Gria No.Z
Pin 3-Cathode
P'n 4 -teater
Pin 5-Heater
Pin 6 -Grid No.l
Pin 7-Grid No.?
Pin 8-Grid No.3
Pin 9 -Do Not Use
Cap - Plate
CHARACTERISTICS
Plate Voltage. . . . . - 55 175 - 60 175 v
Peak Positive-Pulse
Plate Voltage®. . . . 5000 - - 5000 - - v
Grid-No.3 Voltage. . . +30 +30 +30 +30 +30 +30 v
Grid-No.2 Voltage. . . 125 125 125 145 (45 (U5 v
Grid-No. | Voltage. . . - 0 -25 - 0 -35 v
Plate Resistance (Approx.) - - 6800 - - 7000 o]
Transconductance . . . - - 9600 - ~ 7500 umhos

@ RADIO CORPORATION OF AMERICA DATA |

Electronic Companents and Devices Harrison, N. J. 9-65



6JE6A

Plate Current. . . . . - 580° 130 - 710 95 mA
Grid-No.2 Current. . . - yoc 2.8 - 55¢ 2.4 mA
Grid-No. | Voltage
(Approx.) for plate
mA =l ...
Triode Amplification
Factor {Triode
connection: grid No.2

connected to plate at

socket). . . . . ... = = 39 -~ - 2.8¢

HORI1ZONTAL-DEFLECTION AMPLIFIER
Maximum Ratings, Design-Maximum Values
For operation in a 525-line, 30-frame system

DC Plate Supply Voltage. . . . . . . . . « . .. . 990
Peak Positive-Pulse Plate Voltagef . . . . . . . . . 7500
Peak Negative-Pulse Plate Voltage. . . . . . . . . . 1100
DC Grid-No.3 Voltaged., . . . . . . . .+ ¢ v v .. 75
DC Grid-No.2 (Screen-Grid) Voltage . . . . . .. .. 220
Peak Negative-Pulse Grid-No.l {Control-Grid)
Voltage . . . + v « & v v 4 v s e v b w e e w .. 330 0V
Cathode Current

PeAk v o + o v 4 e e e e e e e e e e e e e s e .. 1200 mA
AVErage: + v « v « o v v v s o e e s s a w0 s e« 350 mA
Grid-No.2 Jnput. . . . . v . . oo o e e e e s 5 W
Plate Dissipationh . . . . . . .. ... ... ... 30 W
Bulb Temperature . . . « . » + « 4 . . . . ... .. 250 OC
At hottest point on bulb surface

MAXIMUM CIRCUIT VALUES

Grid-No.l=Circuit Resistance

For grid-resistor bias operationh [ 4
For plate-pulsed operation. . « « « . 10
Horizontal-deflection circuits only)

. =120 - -5l -125 - -60 v

- -

55

Designed tominimize secondary-electron emission fromplate and eliminate
"knee" discontinuites in zero-bias region,

Under conditions shown in footnote®.

This value can be measured by a method involving » recurrent wave form
such that the maximum ratings of the tube will not be exceeded.

Plate volts = grid-No.2 volts = 125; grid No.3 connected to csthode at

socket; grid-No.l volts = -25.

Plate volts = grid-No.2 volts = 145; grid No.3 connected to cathode at
socket; grid-No.l voles = -35.

-

This rating is applicable where the duration of the voltage pulse does
not exceed 15 per centof one horizontal scanning cycle. In a 525-line
30-frame system, 15 per cent of one horizontal scanning cycle is 10
microseconds.

S In horizontal-deflection-amplifier service, a positive voltage should
be applied to grid No.3 to reduce interference from "snivets", which
may occur in both vhf and uhf television receivers, and to increase
power output. A typicel velue for this voltage is 30 volts.

An adequate biss resistor or other means is required toprotect the tube
in the absence of excitation.
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Average Characteristics

E¢ = 6.3 VOLTS
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Average Characteristics
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