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LT ppstwariay __Solid. State Super Caséader,: Model TML-1 -

General Description

The TML is an all Transistor Main Line Amplifier with high output
capability, low noise, low VSWR and gain commensurate for long cascaded
systems in the frequency range S4%. to 216mc. e

. The amplifier features a plug~in-pad facility as a course galn .con-
trol and a vernier gain control for intermediate values. The cable
equalizer consists of a 12 and 17 db position and in conjunction with

the amplifier tilt control, variable tilt is provided, which ranges from: -
12 to 23 db of cable. .

This amplifier features a temperature compehsated current limiting
" and voltage reculated power supply. The power supply is capable of fupr-
nishing =17 VDC at 300 ma to a Jerrold Distribution Anplifier,

The TML incorporates a =17 VDC test point, input RF test point
and an RF output test point. Easily available is an input 60 cycle check
point on the insulated mounting nut of the power rectifiler, .

The TML boasts a black solid copper chassis and dust cover for op=-
timum heat transfer. Zener diode biasing is used for ultra stable op=-
- eration of the power transistors under temperature variations. Gold
plated, parallel contacts are used in the cable equalizer to insure
long reliab;e service.

This amplifier may be powered through either RF & AC input fitting
or RF & AC output fitting or the Jones Plug with 20 to 30 VAC.

The TML 1s designed for a nineteen inch rack, cabinet or wall mounte
. Ing with all controls easily accessible.

Power Supply

Nominal 2 volts AC available from Ji, J1 or J7 18 rectified by
CR3 and filtered by the input filter network €36, R31, R32, €37, then
applied to Ql, Q2 and Q3. With collector and bias voltage to Q-1, Q-1
conducts deveioPing output voltage across the bleedep R34, R36, R37,

R and RFl. R33 allows a ﬁtflihlt:: curvent £low thl"ﬁsllgh CRG tlcvclﬁ'p'i_ﬁg ,
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a constant emitter fixed bias to Q3. Cewmon emitter stage Q32-1a then
turned on by the emiltter to base bias develeped between the wiper of

R36 and ground, minus the voltage across CR6. The deo anplificr Q3 ia
dircectly coupled to the base of tha ecmdtter Lollower Q2. The cmitter
follower Q2 matches the hgh ocuiput impedance of Q3 to the low inped-
anca of the basa of Ql. The emitter current of Q2 varies the bias of
QL nllewing it to operate as a varisohle resistor or asg a voltage re-

galator, ; :

As the load 4s incrcased on the power supply the voltuge drop a-

‘cross R30 increasea. When the R30 voltage drop is thit of the fixed

bius formed by CRK und CRS, QL is tuxrmned off hence current lirdting at
approdimately oneg anpere. :

CL0 18 used to prevent parasitic high frequency oscillation of Q2

The output voltage is determined by the bias 6f Q3 which is deter-
mined by the setting of R36. The choice of CRG ond the theemistor RTL
is to compensate for varifations In transistor Q3's leakage current with
tamerature. -

Ecutalizors

The conponents R4, RS, CU, Lu, R6, €5, €3, L2, R3 and L3 are used
in the 17 db cqualizer. R6 and €5 shape the low end of the low frequency
response of tha equalizer. CUY and LY shape the high end of the equalizer
respense. R, RS develop the match and R3, L2, L3, and C3 produce a con-

Jugate match at the shaped portions of the exiremes of the equalizer re-
Eponse.

The 12 db equalizer cowposed of R7, R8, R9, R10, C6, C7, c8, IS,
L6 and L7 was designed in the same mamer as the 17 db equalizer.

RE Civcuitry

The RF signals available at either J2 or Jl flow through the equal-
izer switceh and to the PIP socket. The output of the. PIP pad flows to
the vernier gain control carposced of R13, R11l and R12, The 750 impedancea

of the gain control is transformed by T1 to match the input dmpedance
at Qu. _

Q%, ncutralized by T2 and C13, 4s a grounded-cmitter stage, hasce
biased by R1S znd R29 and cidtter-biased by R16. The output Inmpedance
of Q4 Za tranaformed by T3 and itg response ia ghaped by L9, R17, R1S,
R19, C1% and L10 to match the Lrput dmpedanca of Q5. : : '
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Q5, a grounded-emitieor ntage, 18 zener dicde-biaged by C21 for
extea stabillly. Its oulput Lmoodmmce is translformed by T4 and shaned
Ly €19 to match the input impedance of Q6. Ll2, R22, Cl7, R21 and R20
carprise a variable low frequeney feadback network for $ilt control.

The output transictor, @6, is zener dlode - biancd by CR2 end Iits
cutput Impodance o trausformed by TS5 to the output: Iittings I8 or J7.
R23, €22 and R24 cuprise a low Teequency foedback network to aequirae
a matched 75Q output inpedunce for the anplifier.

.-
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NOTE: Alignment procedures should be written in a precise, step-by-step Uutlj..lu

NOTE: lig ey i

form. Block diagrams of test set-ups and sketches of scope presentations
should be used to clarify the procedure,

1. Equipment Required:

(1) Sweep Generator (JEC 900A/B) y :
(1)} Coaxial Switcher (JEC FD-30) : :
{3) Attenuators (JEC AV-75) ..
(1) Oscilloscope (5" w/de Amplifiers)

(2) Wide Band, Amplifiers (JEC SCA-213 opr ABC=522)
(L) RF Generator S4 & 216 (JEC CM-6 op CM~10)+
(1) Insulated Alignment Tool w/ 1/8" Blade
(1) 405P Power Supply w/U Prong Jones Plug
(1) Variac (0 to 130 volts) .
(1) VSHR Bridge (JEC KSB-75)
(1) Spin Tight 5/16"
(1) Open End Wrench 1/2" |
(1) Voltmeter minimun of 1/2% Accuracy (DC) ..
. (L) Dumy Cover
b (1) 12 db of Cable at 216 me (RG=-59./U)
" (1) 17 & of Cable at 216 me (RG~5%/0)

-

2. General:

1o J1 & J7 red capped prior to testing.,

2. T, T2, T3, T4 & T5 tinned and solder as close to the ferrite
Cawe as possible. Note, the uncomected splice is positioned
away from any comnecting terminals and the chassis.

3o RT1l is wired such that its chassis side is wired to the CTC lug
which in turn 1s comnected to the chassis ground lug.

4. CR6 is comnected with cathode lead ainmed toward ground.

5. CRl and CR2 are connected with cathode sida aimed tovard dust
cover.

6. Adjust R1L maxinum clockwise,
7o Adjust R19, 1/4 turn from maxiruum counter clockwise.,
8. Adjust R21 & R36 to maxinum elockwise.
9. Adjust Cl4, C19 & €22 to 1/2 twrn from the closed plate position.
10. Position €13 5/16" from the bottom of the screw head to the
Interstaze shicld. _ : :
11, 95 and 06 ghall be swcured with torque wrench and adjusted fop
in. .leo': Nz &
l2. Ingpect Power Supply and RF {ransistor eircuitry pricr to apw
plying power, ' ¥
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 NOTE: |
It may be necessary to edjust €22 slightly to make amplifier flate
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The following procedure shnll be uscd priop to RF Aldgmneni:

~

Terminate J2 & J8 in 750,

Connect

voltmeter to -~17 VOC Test Point and Chassis.

Set Variac at minianun. _ :
Slawly bring Varfac up fto 117 volts to Y05P and meter the

- =17 VDG
voltage
B minus
voltage
-17 VDC

test point with DC veltimeter (accuracy t %3). Once the de
has cecased to change (20 to 30 VAC to Amplifier), set
exactly to =17 VOC with R36. Do not allow the test point
to exceed -17 VDC. If test point voltage should exceed

or power supply docs not regulate to -17 VRC shut down im=-

mediately and carefully Inspect components in power supply.

3. RF Alignment Procedure? B

L. Put Equalizer Switch in its thru position.

2 With power on, commect unit for swecp-response uqinc Input

: Jack J2 and output jadk J8. Rough align amplifier for flat
~ response, using C13, Cl4, L10, R19, €19 and czz.}

3. Terminatg J2 and udguqu €19 and ca? for output matche Adjust
C19 to wequired cutput match specification at 216 me but no
further. Adjust €22 for Tlatness of overall match.

k. Connect undit for sweep response, using input jack J2 and cutput

Jack J8. Now adjust C13, Ci4, L10 and R19 for flatmess and gain
spees as followss e

&

(€))

C13 peaks at 216 me only.

ClY & L10 resonate at 2l6me. Thedir L to C ratio défer-
mides amplifier tilt. ' s I

a) Too.mmuch L10 tilts the amplifier response down at the
Jow end.

b) Too little L10 tilts the amplifier rasponse up at the
low end.

R19 adjusts the roll off at low end of the response.

output match.

ness specification. This may be done with ecaution and still hold

- The preceding adjustments will vary as shcwn in Figure Az

)

Upoan achievement of gain and flatness alignmant, rechaed
cutput match and check inpus matohie

0
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Action of Cl13

Action of R19Q

216 me Sigiel t '
‘ ~— L
1\\ _ /f F\\\;\\ e
E: : 216 me
o -
I
Too much L10 when resonated - Too little L10 when resonated
with Clu with Cly
ﬁ/—\"‘--..__—. /r\
| =
'r %--—:' h \\
(Decreaaed ] Increasad \
€22 c22

Action of C22
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-5. With 12 db of cgble connected to input with normal sweep réspcnza;
: switch cable equalizer to 12 db of cable and adjust. L6 & L5 for
flatness. L6 will adjust the low cnd and LS will adjust. the high
end. $
6. With 17 db of cadble connceted to input with normal sweep responsa,
. switth cable equalizer to 17 db of cahle and adjust L3 & L4 for
Tflatness. L3 will adjust the low end and LY will primarily ade
Just the high end. '
- With 17 db of cable cormected to input, switch equalizer cwitch
to 12 db and adjust tilt control for fiat respunsa.by adjusting
R21l and adjust L12 for fiat responsa.
7+ Check Iinput match of emplificr with cable equalizor gwitech in
12 db & 17 db poesition. _
- 8+ Check action of gain control.. - %owa.
9. Check J5 for <17 VDC at Pin 2 and 20 to 30 VAC a% Pin b, J1 &
U7 e . : : .
o
; AVe75
=) L1d
Sweep
Gencrator , N
, B "9 A
= { [
r“——J**| - AV-75 P—_j Cabla ™L :
CM=-6 | -

<a

) ~——

. 4osp
= Modified
- NVardac | ¢

. AC
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MO N0, (-1 PROJECT N0, 020-207 -70501 TATH 6/10/046
s e e e e e e e SISO e T T T et

Neotow: 1)

Fhese nre mipimamn acceptande speeiiications for orocdasUlon,
An Enrincerine Change Order 4= necessacy vhen unive fall to peet
these regqutycacntg, ’

2) Insert "N.ALY to mean Not Anplieahie,
3) Speclfleatlan- superseripted "37 may e checked noo sample btasis
unless aothervise indicated, -
Tand “Widuh 30 to 2106 me N . ST o
Min, Fuil Gatn 24 b e o _
e
Fiatirng X % odb . s ot _
Skirt Sharpness_ NJ - —
Galn Control; Type & Performance Plug-In-i'ad Tac Llivy
3 db Varisble

Insertlon Loss NA
Tilted Thru Cable db at MC/S; . Type Cable Sge Note 1
Kinimum Full Gain Output® 42 dbj for 9 Channels ' %

for 0,014 ¢ «57 db) . Cross Xoad, Sce Note 2

Maximum rull Gain Noise Figu_re 3 ll db @ Chanll‘EL 13 & lo 'flb@ Channﬂl 2

Ripple - (P to P Volts) ° S mv
Impedance Kax, Min, Ret,
At Teraminal Ohns : Bandwidth VSWRH Loss, D5

Input

75 54 - 216 l.3811 - 16 db

Output

95 54 - 216 11.38:1 16 db

NOTE: 1.

2.

Forna Yo, 36 Rev, 9/562

Cable Compensation - 12 db fixed with 6 db variable and 17 ab
fixed with 6 db variable (range 12-23 ab of cable)

Output capability, uy dbj for 9 Channels @ «57 db cross mod.

for 3 ab'block tilt.



AMPTIFIER OPERATIONAL INFORAATION

MODEL NO, -1 - PROJECT No, 526-207-700619 ,  parp 6/10/61

TUSE: CONPLEMENT:

1

RECOATENDED OPRRATING 'EVEIS WITH TYPICAL CONDITIONG AT THINE LEVELS |
22 db

e e ettt s . =+ e e et B <

meur teveEnL 8 dby (idghs)  + 5 db) (Lows) ® *Block Tilt
5 Low Band Chan
NOISE FIouak__ 1% db (iigh) 13 db (Lows) 4 High Band Chn

GATN

ouTPUT LEVEL 30 dbJ (dghs) 27 dnj_ (Lows) ’

DISTORTION =87 @b Cross Mod. Level : '

POWER RLQUINF™ MNA CJwr, 1_9 VACH_- 30 VAC ww | 20 =,

r

- |
PRIMARY _19-30%%y 1. 60 e S CTCUES s e . 28

WATTS

s

SENONDARY ) e VOLTS M.A.

= VOLTS — M.A,

e VOIS - M.A.

REGULATOR (TTPE) ___ Current Limiting and Voltage Regulating - 17 Vi

MECHANICAT. SERNIFICATLIONS

r——

HOUSTNG (Type) Copper

e e e e e e e ————— e

FINISY Black

T T e e e ——————

OVERALL D1vensluns __ 19" Long x 3%" Wide x 2-5/8" Deep

e e e ——e

Vil WGT, Wi lbs.

MOUNTING _ Rael, Wall o= D eel _(Optional Mig. Eueu)

S,

¥NOTED  When used with a TBA~1 op 1 =7, the input voltags becanes 21 to 30 VAC.



