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�� . OESCR!PTION 

The 2-stage voltage amplifier is an 8 by 1211 panel stze packaged unit. 

It ts used In most applications for amplifying a d-e signal voltage which 

oentrols the output of the power amplifier. The 2-stege emp i t f ler Is for 

... .alum galn, low power amplification, and Is used In most tachonMtter regu• 

late41 control systems. 

T.he t&rmf na I boards on the back of the pane I provIde terna t na Is for ell 

· external connections. These connections Include amplifier Input, a.PIIfler 

, output, damping signal feedback, end a•c power supply V9ltage.· 

OPERATION 
I 

Twin triode tubes ITu and 2TUmoke up the two stage$·of alftPI.If.lc:a.tiQn, 

respectively·. ·each twtn triode Is connected push-pull and have .separate a-c . 

. ph11�e supply vo l tages connected tn phase . 

For an error signal such that point I Is positive with respect·to 2� the 
1 ·  •• :. · 

current from B to A In coupl i ng tren'�'brmer 2T will Increase and t .. e current 

· .  ·• frcm a to c will decrease. This gl'ves a resultant flux change In ·the coupUn1 

positive and 0 negative. This t·nduced voltage· increases the current flow 

through R8 and decreases the current through R9 of second stage tu� 2TU. T� 
.. 

resultant de output voftoge Is 6 negative with respect to· 10. 

For ·a.n error s t gnetl such tha� 
. 
I Is neget I ve wIth tespect to 2., a II of the 

above conditions era reversed.
' lrne .r.sultant de out�ut voltage I• 8 posit i ve 

.with respect to 10. 
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Tube be I once po-tent i omet0r "P2n Is ' for ba I anc lng the amp n i fer and 

Is set for zero o utput voltage when the Input and anti-hunt s ignalS are 

zer:o. 

Resistor Rll end capacitor C7 form a minor feedback loop when 1 Is 

eonnected to 8 and 2 tb 10. This feedback reduces the a�llfler geln �ut . . . 

Increases the amp I If ler response ttme. The eharacter fstlc of the syst• 

for which the amplifier Is used wtll determine �het'her ther .6anor loop 

feedback Is connected. 

The antf .. hunt feedback signal fs connected·etther to 2 end 4 or 2 

wnd 5. Th ts damping feedback sJ gnel is a time rate t .. dbeck voltagt thlt 
- . 

. . 
occurs only when there Is a change In sya"':• condl·tloAa. The antl•huat 

' :. ' • � ... ' :· . 
j 

. , � . 

... !"• 
. I .: ;. 

· ) feedback acts to oppose any change thus pr'ewntl"g system -InstabilitY. 

TROUBLE . SHOOT I tG 

The following procedure Is reconmended for trou.ble shooting tM vol'tep 
aiiJ?IIffer.; 

.. 
.. -.··"··,.� .. ,. ...... ,��·��·· ··· :· :· �: ·,·:·: ·Replec&-t'ubes with new 5692•s·-to <te+ermlne .. . H.-·tubes ere.defte+t�;: -.""·: .. :� ··-· ·· · ··· · 

·.; 

. 'f • . .' ' 'I ···\V•I,: ·f ' 

.. 

. . ' ., . 

2. Measure transformer CIT) voltages· and check with vel�•• shown on : .. 
' f'l ' ,. •  1 ·• ' • -10 • (10 f'. 6 " ,, .. ' • , 

schemetlc dlagr�m. These voltage should check wlthfng eppro:d•tely ' . . . . . . 

plus or mlnue IQ%. of the values shown. 
i 

.3.· Check panel for loose connections·� shorted termln�· ·� or do•ge4 
components. 

, . . 
PAOCED� FOR TESTitG 

A.multftest meter wtth tooo ohms per volt �-c en,d · 101000 t� 20,000 o .... 
,.,. vo·lt d-e .should be used for tek lng voltage mee��remerrts. Ta.:- unl� ca• .. 
left 1110unte� or_ removed when tes.tlng • 

\ . 
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I. Disconnect ol I external connect i ons to the terminal boords except 
·• ,!, 

J " . . : .. . . the 115 volt e-c supply voftaga. 
i 

• ;\ I: 

!� ; ' . ' . ·, 

>,. �:.: ·I 
·; � · 2.. Connect mu It i :neter to the output termInals (8- i 0) of the amp I If fer. � 

.
. ·, 

:

. 

•' 

� l .. . 
� r 
f. " 
r, 
I, 

Set hlltt"""""ter on rtpproxtmatefy .00 volt d-e seale. ·s.t eripUfier 
ent1-hunt. llt zero,. sensftlvity at maximum, ond adjust tube bafonce 

for zero amp I if I er output. (By vary f ng the tube balance "P2", tfle . · 

·output voltage swings positive and negotlve). 
' ' 

..... _.3� App � y a d-c.voltage signal to the amplifier Input �f a magnitude 

betwe�n 0.1 to 0.5 volts. With point I pos.ttlve with re$pect to 

t �oint 21 the output vol1:age will be point 8 ne�atlve with r;-espect 
f I· . . • . to po f nt I 0. Check ou_tput vo I toge read I n·g agaInst va J �e Obto t ned 
( - � -� i,: ----·"' " ... : -.:...:...��... ·frqm the amplifier char�cterlstlcs curves for ·this value of Input-

�-,.·,: .:: .. :.·:··--- .. 
, · ' -- - •. signa ; and for condit i on of with or· without mfnor teedback loop t: >: ;.. : ·- :. . .. � ... 

�: .... : (: . ' . 

�;i > ' .� ·-:i • - . • . •. 

'{t ..,'!'-: .· 'J --- ·-·· - .... . t:� '
··'

. . 1' ·. ' •  ' .
· 

closed .. 

Reverse the Input voltage polarity . The output VQitage should ·also·" 

1- ',' 

• 

·, ·.·•• I .'..: 

' :  

, . 

.. ·� 

' . -� 

., ···.·, 

�- .
. . :·

:--··.•· ... . , .... <::... . . reverse as f s. shown by the empllf ler charectertsttc curves. Age tn· ' ( • ;, .. '· .. _... .. . ... ;, ,·.: · 

. • I. ·• I ··- ·• ,. .. ... '\j"
·
··· ,,,,.�.....,....;-lo·�·�lfll:--� ...... . .  .. M . .• .- . ..... ,. ,.. . , .. ,.· . ... 

, ... •It ')' t �� � · :: ; . ... . 
. 

. . 
I '•t' :11• 'liP.·' �'.f '• r::::··: ��- : :-:·.·i�·\ ... �--. ·-· 

·J. 

��pare output with cshracteristlc curves. 
' . . . 

,If these points check within approximately plus or minus 201 of the 
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2-STAGE VOLTAGE AMPLlflER l.L 11358 

' . I ' 

'$1.5' '14- -.a 
OC VQl. T AC 1i 

�PIJT C: 1-2) 

/ • 

CHARACTERISTIC5 

CURVE A - MJNOR LOOP FEEDBAciC 
CIRCUIT OPEN · (CIRCUIT A$ ASOVE) 

't . 

·"'" · '"""· '·· ··· · ··· ......... CURVE B- MINOR l.OO'P F££DBAQK 
CIRCU IT CLOSED (C:ONNBC'r 7'18.8. 
ANO 2TO 10.) 

,; 

0 t 
I ' '  

··1 
. I 
I 

AtAPLIF"IER OC OUTPUT VOLTAGE. 
AMPLiflER oe·rNPUT VOLTAGE . 

FOR MAXI.MUM 81!NSITIVITY 
! • .. ) • t 
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