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MODEL 407 HIGH RESOLUTION DC POWER SUPPLY

Input Voltage:

lnput Powers:

Main Qutput Voltage:
Main Qutgut Current:
Line Regulation:

Load Regulation:

Outgut Impedance:
Stability:

Ripple:
Valtage Resolution:

Voltage Controls:
Colibrotion Accuracy:

Output Polarity:

Meter:

Meter Ranges:
Aurciliory Outputs:

Output Connectors:
Mechanical ;

SPECIFICATIONS

117/234 volt, 50/60 cycles :ingle phase

425 watts at full load, 100 watts standby

0 to 555 volts

0 to 300 milllamperes

0.01% or 50 mv, whichever is greater for line change
from 105 velts to 130 valks

0.01% or 50 millivalts, whichever is greater, for

300 milliempere load change

Less than 0.5 ohm dc to 100 ke ot full load

0.01% or 50 millivelts per hour

0.05% or 250 millivalts per day

1 millivolt RMS or less

2 millivelts over entire range

0 to 500 volts in ten 50 volt steps

0 to 55 volts, smoothly voriable

0 te 0.55 volts, smoothly varicble

Better thon 0.5% from 50 to 500 volts when sat up

by 0 - 500 velt contral

Either plus or minus side of main output may be
grounded, or both sides may be |eft floating. Twe
supplies may be series connected

lluminated 4-1/2 inch. Selectively reads main
output voltoge, bios voltage, main output current

0 - 600 volts, 0 - 60 volts, 0« 300 milliomperes
{DC) 0 to minus 250 valts and 0 to minus 25 velts,
variable via BIAS control. Maximum output 5 milli-
ampere: at minus 250 volts. Plus side connected to
minus side of main output. Line regulation 0.02%, 1
millivelt maximum ripple. Qutput impedance O to 10,000
chms, depending on setting of BIAS control. Ar 250 volt
setting, lood regulation 0.01% for 5 ma load change.
(AC) Twe independent 6.3 volt, 5 ampere outputs. May
be series or parallel connected. Each insulated for 1500
volts RMS to ground ond eoch other.

Binding posts on 3/4 inch centers. Also terminal strip

at rear on rack mode|

Fortable Modelr %=3/4" Wx 13" Hx 14" D, 32 |bs.
Rack Model; 19" W x 8-3/4" Hx 16" D, 32 Ibs.

JOHM FLUKE MFG. CO,, INC.

P. O, BOX 7178
Seattle 33, Washington
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MODEL 407 HIGH RESOLUTION DC POWER SUPPLY
GENERAL DESCRIPTION
The Model 407 is on ext emely stable highly regulated saurce of direct current in the olo

o Fhtwsigh, iglypuoble u
o Gl i co e it icgont. 1 v foomner

A duol range negative bios output with excellent resolution, and dual 6.3 volr, 5 ompere
outpurs phased o pemit series or gorallel operotion are oiso provided, making he Model 407
an ideal loborotory o1 general purpose power supply, os well as o high resolution d

for meter calibration.

INSPECTION

This instrument hos been thoroughly checked and tested before being shipped from the foctory .
Upon eceipt of fhe instrument, inspect carefully for any domoge which may have been incurred
In transit  Refer fo the WARRANTY section of fhis manuol for the procedure fo be followed

i any shipping domage hos occurred.

TRANSFORMER PRIMARY CONNECTION
The powe: transformer T1 in the Model 407 hos o dul primary.For ope-ation fiom 117 volt

Tire the wo pimaries e comected in arllel for opraton from 234 volt gever
omected in se

f 5
operotion ore shiy g ed 1o he handle cleorly g “THE TRANSF ORMER
RIS POWER SPPLY 15 CONNECTED FOR 254 YOUT ORERATION:

To change connection of remos thiarumar o s coe nd e 0 char
ined on e ef 1de sheer. When aperered from 234 volt v i chn
lo-blo fuse fo 3 omy

INITIAL OPERATION

Connect the Insrument fo single ghase 50 or 60 cycle source of proper line voltoge. Set
up utput voltage desired on the three calibrated output voltage controls.

Set MTR. CKT. switch to HY OFF position and throw PWR switch fo ON pasition. Meter

should light up. Afrer 30 seconds fum MTR. CKT. switch fo HV position and he desired

voltage will appear at the 0 10 555 vol? output posts at the bottom right side of ponel and

il b o o ot gl mater . This pely b bt utt vologe conres
ccurate fo beter than 0.5%, whereas the pancl meter is a 2% instrument . Since i

accuracy of all long scole indicating instruments is expressed os o percentage of BT sl
T metars sy 7008 1n v by o e o 1 vl nymbereon he scte T ol




within the meter manufacture Consequently, it should ot be used for
tting o0 st vy ~|, pap A b el e kel

et wading and sl stting appcr, refar 1o the SERVICE NOTES & RECALI-
BATION eckion f s b

TO USE AS GENERAL PURPOSE LABORATORY SUPPLY

Four differant outpu's are available af four sefs of binding posts on the Model 407. All
four may be used simulfancously of maximum outputs over the entire 105 to. 130 volt range
of line voltoge; no derating is necessary under any conditi hese outpus are:

I+ 01055 ol d-c ot 0 il lcpers mimm, avlltle ot ight ond bidiog
posts. utput is odjusted via the fhree calibrated controls. Controls
ot o o oy o O.5% et s oot o 0.01% o 50 -
volts against 300 milliampers load current change or 20% line voltage chonge.
Gulput voltoge may be moniored on the 4-1/2 jnch panel merer by seing e
MTR. CKT. switch o HV. For voifages under 60 volts the meter scale may be
Sponded by afacor of 0 b tuming th oy i M. NG bk
o the 60V posi switch is To prevent tho meer being

Goaged by cstdanaly naving s e position while setting
up a volfage of several hundred volts. Output current may be re

300 milliampere moter scale by safing the MTR. CKT. switch o | -

Output voltoge may be removed from binding posts by uring the MTR. CKT.
i o IV OFE. Ths ifchopans the cirui brween e i
tive binding post. i

bafor the curpu sincul s nferrupred s reventing awlih ercing:

2. 0o minus 250 volts at 5 nilliamperes maximum, avalloble at center three bind-
ing posts. This output is adjusted via the BIAS control fo the right of
Conto s nat calfraed e cput s dorved o o 50,000 ohm polentio=
d current sensitive. Output voltage s regulated fo 0.02%
o 50wl mx.m 20% line voltoge change. With e ety
50l ouput s eglcted o 0.01% a5 joad current
THl 2 i e e a5 4/ T e e
unmn Jhe MTR. CKT. ich o BAS. Som aror will b nrehced I
(ponded meter range is used since the meter resistonce of 80,000 ohms Is shunted
ros the fop on he 50,000 ohm BIAS aunm:L Negligible
Tha mater In e 400 ol range howaver Fo sMing bl valages o rcet
1yt .0 o i 25 vl et ‘avallable af the cener my.a.m post,
Since this is derived o T voltoge divider across the Vol o
i dpbpdadl s deli] output voltage ot o Top dide
meer reading by 10.

3,4. 6.3 volfs a-c at 5 amperes unregulated, available at the two pairs of binding
st an It side of pane. Thea vindings s Inslaed for 1500 vls RS 1o

chaisond wach thar, They s excctly blonced aid may be eie or porlll
foreclarp b smpertacr £ 3l of |Dwm. The lower
rersiadf eyt plos or mi stort of each

Vinding For 12,6 VIR satmact e fa i et f o o . th et
post of the other palr. For 6.3 volt, 10 ampere autput connect fop to fop and
bottom e



TO USE FOR METER CALIBRATION

The Model 407 may be used for the direct calibration of d-¢ voltmeters to an accuracy of
better than 0.5% at 10 cardinal 50 volt points from 50 through 500 volts. An additional
55 volts of range is available via the 0 to 55 volt control. Used in combination with the
John Fluke Model 801 it may be used to calibrate d-c instruments to on accuracy of 0.05%
over the range of 0.1 volt to 500 velts.

For diract calibration, set up the desired voltoge on the three calibrated voltage controis
and connect the instrument to be calibrated to the 0 - 555 volt binding posts. The ren

50 volt steps are accurate to considerably better than 0.5%. The voltage change effected
by the 0 to 55 volt control is accurate to better than 5% while the voltoge change effected
by the 0 to 0.55 volt control is accurate to better than 5%. Simple arithmetic will enable
the user to compute the maximum error at any setting.

Since the accuracy of an Instrument of this type ls dependent almost entirely upon the oc-
curacy of the precislon reslstors used In the maln sampling string (assuming the proper samp=
ling string current, proper reference voltage and adequats error amplifier galn) It wlll at
ance be apperent that the use of 0.25% reslstors will certainly produce better than 0.5%
calibration aceuracy, partlcularly if the internal callbratlon controls are occasionally
adjusted {svery few hundred hours) o compensate for ageing of the reference and equating
tubes.

For callbration of high precision indlcating instruments such as 0,25% |aboratory models
we racommaend using the Model 407 in conjunction with the Fiuke Mode| 801 (or 800). In
this case the Model 407 sarves os a hlgh resolution voltage source and the Mods| BO]
Potentiomatric D=C Voltmeter serves as a 0.05% voltage standard. These instruments ore
described in the Short Form Catalog at the rear of this instruction manual.

CIRCUIT DESCRIPTION

Essentially the supply consists of nine main elements, which are:

(1) An unregulated, filtered d=-c high voltage supply the output of which is applied to
the plates of

{2) Pentode series passing tubes (cathode followers) whose control grids are driven by
an error signal amp|ifler and at whose cathodes appears the regulated output which
is applied to

{3) A precision wirewound constant current voltage divider where it is attenuated to the
lavel of o refersnce voltoge and compared thereto by

(4) A differential amplifier. Any differsnce between the reference and sample voltages
is ampllfied by the differential amplifler and applied to

{5) A cathode follower-pentode amplifier where the ampllfied error signal is still further
amplified and applied to the grids of the series passing tubes to offect correction of
d=c level and maintain o very low d=c output impedance.

(6) An a-c fesdback loop for reduction of residual ripple component and a=c output

impedance .



(7) A high stability negative 250 volt reference supply which thares the same reference
tube with the main regulator. Developing a constant minus 250 vol*s, it fumishes
an obsolutely constant current of 2. 15 milliompares to the reference tube. The B
volt sample of the main output valtage is dropped this 250 velts below the 0 volt bus
of the moin output in order to furnish palarizing potentiale for the main differential
ond pentode amplifier stages. This is obviously necewssary since the grids of the main
series passing tubes must be driven a maximum of &0 vols negative with respect to
the cathodes. This puts them well below the zero volt bus when operating ot a few
volts main output .,

(8) An unregulated screen grid supply which "floats” berween cathode and screen grids
of the pentode series pasting tubes.

() A 4-1/2 inch meter ond ossocioted function and range switches.

Element | consists of silicon diode rectifiers RET through REB, copacitars C1 and C2,
and bleeder resistors R1 and R2. The high volrage winding which fumishes power to
this full wave bridge rectifier is topped and switched by o section of the 0-500 volt

control . Thus the voltoge drop and hence the power dissipation of the series passing
tubes is minimized.

Element 2 consists of V1, V2, ond V3.

Element 3 is comprised of 528 and csseciated precision wirewound re:istors R33 through
R42, R43, Rd4, ond wirewound potentiometers P2, P3 and P4,

Element 4 conslsts of V5 and associoted components.
Element 5 is composed of V4 and associated components.
Element & includes C10, R28 and output capaciters C3 ond C4.

Element 7 consists of rectifier filter RE11 through RE1Z and Cé, series passing tube VB,
cathode fol lower-triode driver ampiifier V7, differential emplifier Y&, reference tube

V9, ond associated components, The 85 volt sample of the 250 volt cutput is derived from
precision wirewecund resistors R15 ond R16 ond wirewound potentiometer P1. Constant
current fer the reference tube is insured by precision wirewound dropping resister R21.
A-C feedback and amplifier stabilizotion is sccomplished by C8, R47 and output copocitor
C1l,

Element § includes RE? through RE10 end C5.

Element 9 consists of M1, 53, 54, RB, R? and shunt RI10.
MOTES ON CIRCLIT OPERATI!ION

The excellent stability of the Model 407 is due chiefly te the use of highest quolity precision
wirewound resistors in sampling strings, o very stable reference element (Type 5631 reference
tube) ope-ated ot constant current and carefully designed equeting elements (differential
omplifiers V3 ond V&),

o



The heater current of these differential amplifiers is regulated by an Amperite type 7=7
ballast tube, V10, which greatly improves the regulation of the supply ageinst large
fluctuations in line veltage.

Guin of the pentede driver amplifier is increased by returning the plate lood resister

R12 to o point 70 volts cbove the cathodes of theseries passing tubes. Th's is accom-
plithed via R11 and neon regulater V13. With this arrangement the plate current can
never decrease below 150 microamperes and the Gm of the tube is thereby increased

considerobly .

An arc prevention circuit I tied in connection with MTR. CKT. switch. This circuit
functions os follows: The spoce between the HY OFF position and the HV position is
40 degrees, whereas the space between all other adjocent switch peeitions iz only 30
deqrees. As the switch knob is rotated from the HV pesition counterclockwise toward
the HY OFF position the rotor of the "D" section connects the grids of the main teries
pasting tubes to a point 40 volts below the zero bolr bus. This occurs as the switch
rotor passes through the first 30 degrees of its roration teward the HV OFF position.
The output voltage immedictely falls toward zero. The cirzuit to the positive output
pest established via the A" sections Is still maintcined at this point and for a few
degrees beyond (both the "D" and "A" sections of 53 have shorting type rotors). As
the knob is rotated through the second 30 degrees of travel toweord the HV OFF position
the circuit to the positive binding pest is cpaned but by this fime the output voltage is
a} or near zero so there is little or no energy ovaojloble to couse switch arcing. MNeon
bulks W11 and V12 are connected between control grids ond cothodes of the series
posting tubes to prevent the voltage between these elements exceeding 140 volts as
the MTR, CKT. switch I3 thrown to the HY OFF position with the sopply operating at
high cutput veltages.

MAINTENANCE NOTES

Verv 1ittle maintenance, other than routine cleaning and tube replocement, will be
reg.ired with this supply. If replocement of V5 is necessary a tube should be zelected
which will give 50 miilivolts or less regslation at 500 volts main cutput against 20% line
voltage change (105 to 130 valiz). In common with all differenticl dz empliifiers, these
tubes are somewhot sensitive to heoter voltage change. Tubes with poor balance be-
tween halves or excessive grid current may couse excessive output volrage offset with
line voltage changes {poor line reguiation), These should be dizsorded (or used for V7)
in faver of tubes which perform properly, Excessive or prelenged cutput voltage drift
sometimes results when o new un-oged 124X7 is used. This drift wil| frequently clear
up after a few hours operation; if not, it:hould be replaced. If the heoter voltoge
regulation of these tubes exceeds 0.5 volt for a line voltage change from 105 to 130
velis the ballast tube V10 should be replaced.

-5-



Excessive drift moy be coused by o defective reference tube V¥, The life of these is
sually in excess of 2,000 hours but as they opproach end of |ife their running voltage
tends to drift excessively, which causes drift in both the minus 250 volt and the ma in
outputs. Should this occur, replacement will be necessary. We recommend either on
RCA or Amperex tube in this case.

Aging of the reference tube and equating tubes will cauvse slight calibration error.
For maximum accuracy check the calibration every two or three hundred hours against
a good voltage stondard such as @ John Fluke Model 801 or a Leeds & MNorthrup type
K potentiometer with suitoble vo|t boxes. See instructions under RECALIBRATION
section of thiz manual.

TROUBLE SHOOTING HINTS

I. NO QUTPUT. Check for open heater in one of the three rype BO7 series passing
tubes. Heaters of these tubes are connected in series so that if one fails all three
will lose emission. This prevents the remaining two from being badly overloaded.
A 0 - 20 volt ac meter connected befween pins | and 5 of each tube in tum will
read 20 volrs ocross the tube with open heater.

Check all tubes to see that they are lit. Check plate voltage of main supply -
should read approximately as shown in table on circuit diagram, Check screen
voltage - should read as shown. Check resistance from slider of P2 to negative
250 volt bus; if either P2 or R44 is open, output veltage will be zero. Check
for shorted feedback capacitor Ci0 - check tube eiement potentials - these
should be within 10% of the values shown on the circuit diogram, Check for
open resistors R3, 4 and 5.

2. INCORRECT QUTPUT VOLTAGE. If only a slight error is noted over the entire
555 volt range, unit may only require recalibration. If error is large it is usually
due to an out-of-tolerance wire=wound resister in one of the two sampling strings.

Check main supply by setting 0 to 55 volit and 0 te 0.55 volt controls to zero and
decreasing the 0 to 500 volt control one step at a time. If error disappears af some

paint the trouble 1s an out-of-tolerance resistor just above the switch position where
error disoppears. |f error parsisks at all pesitions of the 0 - 500 volt contrel, check
output of negative 250 volt supply by setting BIAS control fully clockwise, and
checking voltoge across minus 250 volt binding posts. Should read within 1 voit of

250 valts = if error exceeds this trouble is probobly one of the two sampling resistors
R15 and R16. If both are okay check all element potenticls to derermine source of

wouble, Check also for o leaky feedback copaciter in either supply - CB and C10.
Also check occuracy of R43 and Réd,

3. COMPLETE LOSS OF CONTROL. OQutput rises to within o few volts of main supply
unregu|ated voltoge ond is voriable with [ine voltage. Check for a gassy or shorted
series passing tube. Check also for |oss of emission in V4 or for o short in one
section of W3, A systematic check of element potentials should pinpeint the defec-
tive component if trouble is not found to be a defective tube.

-ty -



3.

8.

10.

1.

OSCILLATION. Check for open feedback capacitor C10 or CB, Check alsa for open
main output capacitor C3 or C4 in main supply, C11 in auxiliary supply.

P

POOR REGULATION. ¥ poor load regulation, check for weok driver amplifier V4,
TF poor Tine regulation check minus 250 volt supply line regulation. IF it is poor it
will affect regulation of main supply. Poor line regulation in either supply is usually
due to a defective differential amplifier tube or o defective ballast tube V10.

EXCESSIVE RIPPLE, Check auxiliary minus Z30 volt supply ripple. If okay, touble

is probably defective feedback capacitor C10 or heater cathode leokage in V4. Check
for defective filter capacitor C1 or C2.

QUTPUT ERRATIC, This Is usually coused by a defective wire-wound resistor in one of
ine two sampling strings. If erratic condition appears in bath main output and minus
250 volt output the trouble is probably in R15 or R1&. [f only in main output, deter-
mine if it s present at all outputs or disappears below certain position of the 0 to 500
volt control. I present ar ail outputs, trouble is either with R43 or R44. |IF it disap-
pears at some point, the resistor ot the switch position just abave that point is defec-
tive. Trouble is generally caused by a few turns shorting out intermittently in one of
the resistors. |If all resistors are okay check for defective feedback capacitors C10
and C8. Check al tubes and finally check for some intermittent component.

POOR STABILITY. Long slow drift in cutput veltage beyond specified value of 0.05%
ar 500 millivolts per day is often coused by the reference tube V9 approaching end of
life. Replace with a new one and allow unit to run for an hour before making stability
check, Poor stability may also be caused by o defective differential amplifier tube
V4. Trouble maoy be drift in the minus 250 velr bias supply. Drift in the bias supply
will couse drift in the maln supply but net vice versa. If both drift, check bias

supply differential amplifier tube V3 os well as feedback capocitors in both supplies

- C8 and C10.

FUSE BLOWS REPEATEDLY. Usually ceused by shorted maln fliter capacitors Ci

and CZ. [If one of these shorts the full voltage oppears across the other one causing
it short also, This, of course, causes fuse to blow. Chief couse of capacitor shart-
ing is failure of one of the two Bleeder resistors Rl and R2. |f one of these opens,
full voltage appears across the epposite capacitor causing it to shert which In turn
couses the other capacitor to short. Mever replace these capacitors without first
checking both bleeder resistors R1 and R2.

OPEN RESISTOR R45. Caused by shorted C5 or intemal tube shart. This resistor

is designed to open up thus protecting transformer winding and selenium rectifiers.
Check C5 before replacing.

QOPEM RESISTOR R4é. Caused by shorted C&. This resistor, like R45, Is designed

to open up in cose of capacitor short thus protecting transformer winding and
selinlum rectifiers.



RECALIBRATION INSTRUCTIONS

In order to properly calibrate the Model 407 a voltmeter of 0. 1% accuracy should be
vsed. The John Fiuke Models 80O or B0l {with accuracy of 0.05% are ideal for this

purpose .

l‘l-

Allow instrument to warm up for one-half hour. Then set BIAS control fully
clockwise and slide instrument fer enough out of the case to goin access fo
printed circuit board. Adjust P1 for output of minus 250 volts as measured
at BIAS ferminals on front of instrument.

Set () to 55 volt and O to 0.55 velt controls to zero and set O to 500 volt
control to 500 volts. Adjust P2, the lower screw-driver adjust control, on
the right hand printed circuit board, for cutput of 500 valts.

Set 0 to 500 voit contrel to zero and check output; adjust P1 (if necessory)
ta bring output to zero or a few millivolts negative. Recheck output of minus
250 volt supply. It should still be within o volt or two of minus 250.

Set 0 to 500 valt contol all the way clackwise again and recheck 500 volts.
Touch up P2 again for maximum accuracy and then go back to zero and trim
P1 for zero output. If all of the resistors in the main siring are within 0.25%
tolerance, one or two readjustments of P1 and P2 wil| bring unit into excel=
lent cailbration over all 11 pasitions of the 0 to 500 vo|t contral.
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MODEL 407
LIST OF REPLACEABLE PARTS

CIRCUIT FLUKE

semeal  DESCRIFTION STOCK MNQ,

Ci,2 Copacitor, electrolytic CEV7
20 mfd, 500 v

C3,4,11 Capocitor, electrolytic CE3
16 mfd, 450 v

] Caopacitor, electrolytic CE4
40 mfd, 450 v

Cé& Capocitor, electrolytic CEls
20 mfd, 500 v

Cc7 Capocitor, poper, printed circuitl type CPi&
0.01 mfd, 400 v

CB Capacitor, paper CF7
0.01 mfd, 400 v

ce Capocitor, poper cry
0.002 mfd, 1600 v

Ci0,12 Caopacitor, paper CPi2
0.047 mfd, 1000 v

Cl4 Capacitor, paper CPIS
0.022 mfd, 600 v

Cis Capacitor, paper cr2
0.22 mfd, 400 v

Ci6,17 *Capocitor, mylar CFl
0.01 mfd, 400 v, 20%

c18 Capacitor, paper CPI5
0.022 mfd, 600 v

ci19e Capacitar, ceromic CTis
0, 001 mfd, 3000 v

C21 Capacitor, poper CP31

0.Tmfd, 1 kv



CIRCUIT

SYMBOL

c22

C23

C24

C25, 26

Ri, 2

R3, 4,5

DESCRIFTION

Capacitor
10 mmfd, 500 v

Capacitor,
0.1 mfd, 500w

Copocitor, paper
0.04 mfd, 1600 w

Capacitor, poper
ﬂ.m? Mfdr 1 k'ﬁ"

Resistor, wirewound, power
10k, 10%, 20w

Resistor, compesition
100, 10%, 2w

-la=

FLUKE

SIOCK NO,

CT4

CT20

CF35

Cpri2

R1CO0OWA

HETO11



CIRCUIT FLUKE

Y MBOL DESCRIFTION STOCK NO.

R&,7 Resistor, compesition GB1041
100k, 109, 1w

R8 Resistor, deposited carbon DR514
80k, 1%, 1w

RS Resistor, deposited corbon DR&26
00k, 1%, 2w

RI1C Resistor, wirewound
0. 152 approximately (meter shunt)

RIT, 12,20, Resistor, composition EB4741

30,47 470k, 10%, 1/2w

R13 Resistor, composition GB2731
27k, 10%, 1w

Ri4 Resistor, composition EB2241
220k, 10%, 12w

R15,43 Resistor, wirewound, precision PR&19
144 k, 0.23%, 1w

R16,21 Resistor, wirewound, precision PR5%
76k, 0.5%, 1/2 w

R17,18,19,28 Resistor, composition EB&AB4]
580 k, 10%, 1/2 w

R22,23 Resistor, deposited corbon DR71
Im, 1%, /2w

R24 Resistor, deposited carbon DR&ZS
450 k, 1%, 1/2w

R25,26 Resistor, composition GB5631
Sk, 10%, 1w

27 Resistor, composition GaZ741
270k, 10%, 1/2 w

R29 Resistor, composition EB1541
150k, 10%, /2w

R31 Resister, deposited carbon DR51

0k, 1%, V2w

=F=




CIRCUIT FLUKE

SYMBOL DESCRIFTION STOCK NO,

_—=-=—e————es——m———————  ___—_ e e

R32 Resistor, deposited carbon DR514
SOK, 1%, 1 W

R33 thru 42 Resistor, wirewound precision FR516
45K, 0.25%, 1/2 W

Rédd Resistor, wirewound precision PRS17
76K, 0.25%, 1/2W

R45, 46 Resistar, composition GBS6M
5600, 10%, 1W

R48 Resistor, wirewound RIOWA
100, 10%, 5'W

R50 thru 57 Resistor, composition EBIQS1
IM, 10%, 1/2 W

R58 thru &0 Resistor, compasition EB1521
1.5K, 10%, 1/2W

R61, 42 * Resistor, composition EB3321

' 3.3K, 10%, 1/2W

R&3 Resistor, compasition ER&B31
88K, 10%, 1/2W

P1, 2 Fatentiometer, wirewaund FSO00A
3K, 10%, 2W

P4 Potentiometer, wirewound PSO0AA
300G, 2%, 2W

P5, P3 Potentiometer, wirewound PSOKB
SCK, 10%, 3w

¥1, 2,3 Tube, tetrode 807
Type BO7

V4 Tube, friode-pentode SALS
Type 6AUS

Va3, 6, 7 Tube, dual friade 12AX7
Type 12AX7

K Tube, pentode power amplifier SAGISA
Type SAQSA



CIRCUIT ~ FLUKE

SYMBOL DESCRIPTION STOCK NO,

Ve Tube, voltage reference 5651
Type 5651

V10 Tube, current regulator Q=7
Type 9-7

W11 thru 13| Meon bulb, Type NEZX HA0A

RE1 thru 12 Rectifier, silicon RE10
600 V, FIV, 0.5 amp

51 Switch, toggle, 5P5T 5TS
115/230 volts, 3 amp

52 Switch, rotary 2 pole 5R31
11 position, 3 deck

53 Switch, rotary 4 pole 5R30
4 position, 2 deck

54 Switch, rotary, momentary 5R16
| pole, 2 position, 1 deck

M1 Meter, 0-1 ma, 4-1/2" MI13
with speciol scale

Fl Fuse, cartridge, 5 amp F5A
Slow blow, for 117 volt operation

F1 Fuse, cartridge, 3 amp F3
Instant Blaw for 234 volt operation

T1 Transformer, power 407R-601-0

Fl,2 Lamp, miniature, bayonet base *34
Cable, pewer, 3 conductor F18 X270
Fuse holder, bayanet type X12
Binding pest, block X7




CIRCUIT FLUKE

SYMBOL DESCRIPTION ETDI‘CK NO.
Binding post, red X7A
Knob, 1-1/2" pointer X234
Knob, 1" pointer X231
Feet, rubber mounting - X324
Bushing, line cord X138
stroin relief

*Hendle, leather X373
Washer, . flat insulafed X93
far potentiometer mounting
Washer, shoulder insulated X4
for potentiomeier mouniing
Rejainer, tube, 1-3/8" base X4

*Caps, anode 3/8" ' X35

**Caps, onode, 3/8" - X75
**Terminal strip | X105
**|dentification plate for rear X120

terminal strip

*Used on cabinet model only
**Lised on rack mounting model enly




SECTION IV,



MODEL 407

TUBE LOCATION CHART - TOP VIEW




WARRANTY

The JOHN FLUKE MFG, CO,, INC, warrants each instrument manufactured by them
to be free from defects in material and workmanship., Their obligation under this
Warranty is limited to servicing or adjusting an instrument returned to the factory
for that purpose, and to making good at the factory any part or parts thereof; except
tubes, fuses, choppers and batteries, which shall, within one year after making de-
livery to the original purchaser, be returned by the original purchaser with transpor-
tation charges prepaid, and which upon their examinatior .hall disclose to their satis-
faction to have been thus defective. If the fault has beeu caused by misuse or abnormal
conditions of operation, repairs will be billed at cost. In this case, an estimate will
be submitted before work is started, if requested.

If any fault develops, the following steps should be taken,

1. Notify the John Fluke Mig, Co., Inc., giving full details of the difficulty,
and include the Model number, type number, and serial number., On
receipt of this information, service data or shipping instructions will
ke forwarded to you.

2. On receipt of the shipping instructions, forward the instrument prepaid,
and repairs will be made at the factory. If requested, an estimate of the
charges will be made before the work begins, provided the instrument
is not covered by the Warranty.

SHIPPING

All shipments of John Fluke Mig. Co., Ine. instruments should be made via Railway
Express prepaid, The instrument should be shipped in the original packing carton;
or if it is not available, use any suitable container that is rigid. If a substitute con-
tainer is used, the instrument should be wrapped in paper and surrounded with at least
four inches of excelsior or similar shock-absorbing material.

CLATM FOR DAMAGE IN SHIPMENT

The instrument should be thoroughly inspected immediately upon receipt. All msterial
in the container should be checked against the enclosed packing list, The manufac-
turer will not be responsible for shortages agajnst the packing sheet unless notified
immediately, If the instrument fails to operate properly, or is damaged in any way,
a claim should be filed with the carrier. A full report of the damage should be ob-
tained by the claim agent, and this report should be forwarded to John Fluke Mig.
Co., Inc. Upon receipt of this report you will be advised of the disposition of the
equipment for repair or replacement. Include the model number, type number, and
serial number when referring to this instrument for any reason.

The John Fluke Mfg. Co., Inc. will be happy to answer all application questions which
will enhance your vse of this instrument. Please address your requests to;

JOHN FLUKE MFG, C0,, INC,, P.O. BOX 7428, SEATTLE 33, WASHINGTON
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