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PAT;:m' NOTICE 

This lnstru::ient ls 1N111utactured under the rollowlng u. s . Patents 
and license agree~ents: 

Patents or the American Telephone and Telegraph Company, solely 
ror ut111zat1on 1n research, 1nvest1gat1on, ~easure~ent, tes ting, in
struction and develoi:cent work 1n pure and applied science. 

Patent 2,173, 427. 

F'RONTISPI:::CE. Panel View or Type 608-A Oscillator 
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OPERA TING INSTRUCTIONS 
FOR 

TYPE 608-A 
OSCILLATOR 

PART l 
DESCRIPTION 

The Type 608-A Oscillator operates on 
the 1nverse feedback principle which per
mits a relatively high power output to be 
obtained w1th unusually low harmonic dis
tortion. An output with a total harmonic 
cont.ant ot less than 0. 1% 1s available 
trom th1s oscillator st 'Z7 d1tterent audio 
frequencies rang1ng from 20 cycles per 
second to 15 kilocycles. 

Other trequenc1es within th1s range 
or s11ghtly outs1de of th1s range may be 

obtained !rom the oscilletorbymerely con
necting three external resistances or the 
proper values. 

The 1nstrument is entirely a- c opera
ted end is arranged tor a 1ther 'relay-rack 
or table mounting. Push-button switches 
provide a novel and convenient means or 
adjusting the frequency and output im
pedance . Figure l is a schematic block 
d1agram. 

PART 2 
INSTALLATION 

MOUNl'ING The oac1llator 1a supplied 
with walnut ends mounted on 

the metal cab1net, thus making the Instru
ment suitable tor use on a table or bench. 
It it is desired to mount the oscillator 
on a relay rack, these ends should be re
moved. 

It the instrument is not mounted on a 
grounded relay rack, the oscillator itself 
should be grounded. A terminal (0) is pro
vided tor this purpose on the panel. 

POWER SUPPLY The 1nstrwnent is adjusted 
1n the laboratory tor oper

at 1on on a 115- volt, 60-cycle line, but it 
may ba used aat1stector1ly on any line 
voltage between 110 and 120 volts and any 
line frequency between 25 and 60 cycles. 

The oscillator can also be arranged 
to operate on a line having a voltage be
tween 220 and 240 volte, by making a 
change in the connections to the power 
transformer. As auopl1ed tor llO- to 120-
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volt operation, terminals l and 3 era 
strapped together and connected to one 
side or the 11ne, and tenninels 2 end 4 
are strepoed together end connected to the 
other side of the line. To modify the in
strument tor 220- to 240-volt operation, 
remove the straps between tenntnels 1 end 
3 end between tenninals 2 and 4, connect 
the line to terminals lend 4, and strap 
terminals 2 and 3 together. These termin
als ere shown in Figure 4. The total pow
er consumotion 1s approximately 60 watts. 

TUBES Caution : Do not turn on the in-
strument unless a 11 tubes are In 

the sockets. Damage to the Instrument may 
rerult it this orecaution Is not observed. 

The tubes required are one 6FSO, one 
6Y60, one 6XSO and one 6E5. The instru
ment is shipped with the 6E5 in place. The 
other tubes should be inserted in the 
sockets in accordance with the markings 
thereon. 
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FIGURE 1. Functional Schematic Diagram or Tyoe 608-A Oscillstor 
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PART 3 
OPERATION 

The lnatn.mient can be turned on by 

oresalng any one or the trequency buttons 
at the top or the panel. The harmonic 
control should bs turned rully on. Ona or 
the frequency multiplier buttons and one 
or the output Impedance buttons should 
also be depressed tor correct operation. 

Caution: Do not turn on the 1natru
sent unless all tubes are tn their sockets. 

When the circuit starts to oscillate, 
this Is evidenced by a closing or the beam 
In the electron-ray tube. 

A OJUS'lliE?n' F'OR IU N DIUM 
HARMilNICS 

Under ol'd1narY 
conditions or 
operation, the 

harmonic content will probably be satta
ractorY with the hal'lll0n1c control turned 
fully on. For such applications as dis
tortion measurements and some bri dge meas
urements, where minimum harmonic content 
ta desirable , the distortion can be lo,._ 
ered by reducing the setting or the har
moni c control. Turning this control back 
so that output voltage t s reduced by 
approxllllately 10 per cent provides a wava
rorm autt1c1ently pure tor most <Ustort Ion 
fflA&surements. A further reduction In the 
setting or the hannontc control until the 
1nstniment Just oscillates, as Indicated 
on the electron-ray tube , reduces the har
monic content to less than O. ~ tor most 
conditions or oper~tlon. 

Because a transtormer Is used In the 
500-ohm output circuit , the hamonlcs at 
frequencies below 50 cycles will be acme
what greater tor any given setting or the 
hennonic control when using the 500-ohm 
output ctrcu It. A all&ht further reduc
t Ion In the harmonic control or, It this 
stops the oscillation, a reduction In the 
setting or the output control , to reduce 
the voltage applied to the output trans
former at these low frequencies will re
sult In an outout practically as pure as 
at higher frequencies. 

F'R;;QUENCY CHARACTffilSTICS Whan meas-
uring the fre

quency characteristics or audlo- trequency 
apoaretus , extremely low harmonic content 
la aeldoa necessary In the oscillator. Un
der these conditions It ts generally de
sirable to operate the Type 608-A Oscilla
tor with a slightly higher setting or the 
hen:ionlc control than would be used when 
11Saauring hsl"IIIOnlc distortion. The slight
ly i ncreased regeneration caused t y the 
higher setting or the harmonic control 
will provide practically conetent output 
voltage , regardless or frequency, so that 
the output control need not be adjusted 

when the oscillator 1s shifted rroai one 
trequency to the next. 

LIN!,. VOLTAOE The Instrument 1s adjusted 
in the laboratory for op

eration on a 115-volt line and will pro
vide SPtlsractory operation without ex
cessive hormonlc content on such a line 
when the hal"'Clonlc control is turned fully 
on. Ir, however, the line voltage ts 
higher, the hannonlc content may Increase 
to an undesirable value or, at the other 
extre:ne, It the line volta&e Is lo~er, the 
oscillator may stop worklnt, Either ot 
these conditions may be corrected by means 
of the three trimer resistors mounted 1n 
beck or the han:ionlc control. 

The three trimer adjustments corres
pond to the three buttons on the frequency 
multiplier ewttcn. The correct edJuetment 
tor each t rtmmer ts that value at which 
the circuit oscillates eatlsfactorlly with 
no load when any one or tho frequency but
tons ls depressed. Failure to oscillate 
on any one or the buttons Indicates tn
sutrlcient regenerat ton. Oaclllat Ion so 
hard as to Produce bad waveform 1ndtc tee 
excessive regeneration. Adjustment or the 
tr1lllmers should olwoys be made with the 
harmonic control turned to 8 maximum. 

In cases where the line voltage fluc
tuates trequently , the tr1.c::".en1 should be 
adjusted tor sntls!ectory operation ot the 
lowest line voltage wh 1ch 1, I 11 be encoun
tered. When the voltage Is hl~her, satls
rectory ouri ty o f w· verorm c n a lw ys be 
obt ained by reducing the 11&ttlng or the 
harmonic control. 

I! the line voltage ts continuously 
too hl&h or too low, these resistors 
should be readjusted elli;ht ly so that 
sat1s ractory oscillation le obtained over 
the entire ren&e or trequencias when the 
harmonic control 18 turned fully on. ~hen 
the hanDOnlc control ls adjusted tor mini
mum harmonic content, this edJustment must 
be changed eech tl.!118 the frequency or load 
Impedance ts changed, It best results ere 
to be obtained. 

OUTPUT na>:::DANCE 14ax1mwn output 18 ob-
ta tned on the 5000-oh:II 

output circuit, but because or the volu::ie 
control the Impedance ot this ctrcult will 
vary between approximately 1000 and 8600 
0~"118 , depending uoon the setting or the 
control. Aleo, a change In load 1.mpedance 
will artect t h~ operatin,- characterlatlcs 
or the oscillator slightly , so that tor 
minimum hennonic content the hannontc con
trol should be readjusted eech time the 
lood t.mpedance ts chan.;ed. 
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The 500- to 600-ohm output circuits, 
howover, are provided with a resistance 
pad which, although tt lowers the output 
oower, also decreases the mutual errects 
or the oscillator and load circuits. On 
the 500- to 600-ohm output circuit the 

output impedance or the oscillator is be
tween 450 and 650 ohms, regardless or the 
setting or the output control, and a 
change in load res istence has onl,y a minor, 
and in most cases negligible , errect upon 
the per ronnance or the oscillator. 

PART 4 
OPERATION AT OT~ FREQUENCl!:S 

For operation at other frequencies , 
three resistances will be required. Wire
wound or metallized types,or decade boxes , 
cen be used. It ts desirable , however, 
that ror best results resistances match 
correctly within a traction or a per cent 
and that the diatributed capacitances 
across them be kept as low as possible. 
In cases where the resistors have a higher 
ca!>'lcltance to ground !rom one terminal 
than the other, the high- capacitance- to
ground terminal should be connected to the 
lower Jack. 

.. 
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..J 
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! 
CD 
0 
z .. 
<t 

... .. .. 
•• 

" .. .. ... .. •• -FREQUENCY IN CYCLES PER SECOND 

FIGURE 2. Resistor Values !or 
Obta ining Other Frequencies 
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The correct values ror the resistors 
are shown in the chert In Figure 2. The 
values shown are !or resistors "A" and •s•. 
Resistance •c• should equal one- halr or 
resistance "A". I! the resistors all very 
!rom the theoretical value by the sime per
centage tn the same direction , the onl,y 
e!!ect will be to shift the frequency 
slightly, but, tr they vary in dt!rerent 
directions, it may be dt! rtcult to obtain 
satisfactory oscillation or low harmonic 
content. 

"-' V-.3 
V-2 V-/ ~4 

000 

FIOUR;; 3. Location or Tubes 
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PARTS LIST 

Resistors Condensers 

R- 1 = 40 kO 
R-2 • 40 kn 
R-3 • 20 kn 
R-4 • 80 kn 
R- 5 , 80 kn 
R- 6 • 40 kn 
R- 7 • 33, 333.n 
R- 8 • 33, 333 n 
R- 9 • 16, 667 n 
R-10 • 20 k.n. 
R- 11 • 20 k.n 
R- 12 = 10 kn 
R- 13 • -40 kn 
R- 14 • 40 kn 
R- 1!5 • 20 kSl 
R- 16 • 26, 667 A 
R- 17 • 26, 667A 
R- 18 • 13, 333 fl. 
R- 19 • 26, 667 '6 
R- 20 = 26, 667 n 
R- 21 • l3, 333Sl 
R- 22 • 40 ~ 
R- 23 • 40 k'6 

R- 24 • 20 k'1 
R-25 • 26, 667 n 
R- 26 = 26, 667 n 
R-27 • l3,333S. 
R- 28 • 200 0 
R- 29 • l kn 
R- 30 • l kA 
R-31 = 600 So 
R- 32 - 1 un 
R-33 • 350 kn 
R- 34 • 6 kn 
R- 35 • 150 kn 
R- 36 - 1 un 
R-37 • 1' 0 kSl. 
R- 38 • 10 k'6 
R- 39 • 10 kn 
R- 40 • l kn 
R- 41 • 330 Sl 
R- 42 • 550 n 
R- 43 = 550 t2 
R- 44 • 330 ~ 
R- 45 • 100 kSl 

~ 

C-1 = 0 . 07088 µr .! 1/2% 
C- 2 = 0 . 03544 µr .! 1/2% 
C-3 = 0 , 03544 µt .! 1/2% 
C-4 = 0 . 007126 µt .! . 75% 
C- 5 = 0 . 003563 µt .! . 75% 
C- 6 = 0 . 003563 µr .! . 75% 
C- 7 = 0 . 000770 µr .! 1/2% 
C- 8 = 0 . 000380 µt .! 1/2% 
C- 9 = 0 . 000380 µt .! 1/2% 
C- 10 = 0 . 025 µt 
C- 11 = 4 µr 
C-12 = 100 µt 
C- 13 = 200 µt 

Tow 

V-1 = RCA Type 6F5G 
V-2 = RCA Type 6Y6G 
V- 3 = RCA Type 6E5 
V-4 = RCA Type 6X5G 

F- 1 = 2 ar,p. Type SAG (or _7AG) } 
F- 2 = 2 amp. n " 

For 115-volt 
operation 

F- 1 = l amp. 
F- 2 =lamp. 

F- 3 = 1/4 amp. 

Miscellaneous 

} 
ror 230-volt 
operation 

L-1 = Inductor Unit 465-413 

T-1 = Transronner 4ES-414 
T- 2 = Transror.r.er 365-414 

S-1 = Switch (Yaxley) 139-1256 
S- 2 = Switch (Yaxley) 139-1257A 

P-1 = Pilot Lamp 6 . 3 v 139- 939 
B-1 = Ort~ Bias Cell 139-1304 
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