INSTRUCTION MANUAL

MODEL 414, 414C

MICRO-MICROAMMETER




WARRANTY

We warrant each of our products to be free
from defects in material and workmanship. Our
obligation under this warranty is to repair or
replace any instrument or part thereof, except
tubes, transistors, fuses, and batteries, which,
within a year after shipment to the orig-
inal buyer, proves defective on examination.

DAMAGE IN SHIPMENT

Be sure to include the instrument model num-
ber and serial number in all communications.

If the instrument is damaged when received,
or fails to operate properly, a claim shouid be
filed with the carrier. Upon receipt of the claim
agent’s report, we will inform you regarding
repair or replacement.

REPAIRS

When returning an instrument for repair or
recalibration, it should be securely packed
against shipping damage and sent to the fac-
tory, freight prepaid. A brief letter describing
the difficulty should accompany the instrument.
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SECTION I - INTRCDUCTION

Model L1k

The Keithley Model L1l Micro-microammeter is a line operated
vacuum tube electrometer for measuring currents in the range
of 2 micro-microamperes to 10 milliamperes. Features include
a response speed of greater than 0.5 seconds on all ranges,
an input drop of less than 5 millivolts at full scale, a

zero drift of less than 2% per day on any range, good accu-
racy and callbration stability, neglipgible nolse, and
simplicity of operation, For recording, an output signal

of five volts at 1 milllampere 1s available,

Model L1LC

This model is identical to the L1l except that a meter-relay
replaces the panel meter. An adjustable contact pointer is
built into the meter-relay., When the indicating pointer
rises to the value set with the adjustable contact, the
contacts lock and actuate an internal relay. The relay's
SPDT S-ampere ccntacts are brought out through an AN con-
nector at the back of the chassis.

A manual reset button is supplied on the front panel. Reset
connections are also brought out through the AN connector for
remcte resetting of the locked-up meter-relay.



Ranges:

Accuracy:

Input Drop:

Grid Current:

Zero Drift:

Response
Speed:

Zero Check:
Tube

Complement:

Power

Requirements:

Accessories
Supplied:

Qutput:

Noise:

Connectors:

Accessories
Available:

Cabinet:
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SECTION II - SPECIFICATIONS

17 ranpges in overlapping 1 and 3 sequence, from 10
milliamperes to 0.1 milli-miecroamperes full scale.,

Within 3% of full scale on all ranges from 10 milli-
amperes to 10 milli-microamperes, and within L¥ of
full scale from 3 milli-microamperes to CG.1 milli-
microamperes,

Less than five millivolts for full scale on any
range.

Neglipible,
Less than 2% in any elght hour period after a five
minute warm-up if the source voltage is not less

than one volt,

Greater than 0.2 second for 67% of full scale on
any range with up to 5000 micro-microfarads of
input capacity.

Zero check switch allows zeroing of the instrument
without disturbing the test circuit.

1 5886, 1 6BRB, 1 4CM5, 1 OB2.

100-130 or 200 to 260 volts 50-50 cps, 33 watts,
Mating connecteors, two wire adapter for power cord.
Five volts at up to one milliampere is developed for
full scale deflection,

Noise at output and on indlecating meter is less than
14 of full scale peak to peak on any range if the
source voltage is not less than one volt,

Input: teflon insulated UHF (Amphenol 83-798)
Qutput:s binding posts on front panel, Amphenol 8OPC2F
at rear.

Model 5031 end frames for bench mounting,

Dimensions 19" x 53" high by 10" deep. Net welght
16 pounds.

IT -1
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SECTION IIT - OPERATION

OPERATING CONTROLS

1. Zero Check:

2. Range Swltchi

3. Power, Meter
Reverse Switch:

he Zero:

OPERATION:

1. Precautions:

2, Operation:

This is a push~button located at the extreme left

of the panel., Its function is to allow the zerc of
the instrument to be checked while the current source
is attached. To use, depress and set the zero with
ZERO CONTROL. It is a feature of the instrument that
the external circuit is not disturbed during the test.

The RANGE SWITCH 1s the dial next to and to the right
of the ZERC CHECK button. The range 1n use is always
at the top of the dial for convenient operation.

The knob to the right of the RANGE SWITCH is the
power and meter polarity switch. This control per-
mits poasitive or negative meter readings. The out-
put voltage at the recorder terminals is not re-
versed by this switch.

This knob, next to the meter, is used in conjunction
with the ZERO CHECK switch as described above to set
the instrument zero.

If the instrument is to be used at its extreme sen-
sitivity it is necessary to shield all input leads.
The lead-in cable should be polyethylene or teflon
insulated coaxial cable; and a low noise, graphite-
coated, dielectric cable such as Amphenol 21-537 is
recommended, At low sensitivities some of these
precautions may be disregarded.

(a) Connect to a power line of proper voltage. The
instrument is shipped for 117 volt 50-60 cps opera-
tion. PFor 230 volt operation see circuit diagram
at the rear of the manual,

(b) Turn the RANGE SWITCH to 10 milliamperes.

(e) Turn on power. After 30 seconds the instrument
is ready to operate.

(d) Depress ZERO CHECK button and set meter to zero.
CAUTION: Dc not use control to set meter to any
other point than zero.,

(e) Instrument is now ready to operate. Attach

current source and turn RANGE SWITCH to proper
range.

II1 -1



3. Special Instructions for Contact Meter Models:

(a) The operation of the instrument is identical to the non-
contact meter models with the exception that, on turn-on,
the meter pointer will strike the meter contact and leck.
Therefore, after the instrument is on for about one minute
press RESET button to release pointer and zero the meter,

At this point proceed as in Sections 1 and 2.

(b) Special Output Connection: The ocutput connector at the
rear of the contact models 1s an AN connector which contains
the output terminals, the control relay contacts and the re-
gettinpg circuit, It 1s necessary that contacts A and B in the
resetting circuit be shorted if the panel reset button is to
be operative. If remote resetting is desired terminals A and
B may be connected throuegh a remote normally closed switch.
The wiring of this connector is shown in detail in DR128L9C
AT THE REAR of the manual.

(¢) The SPDT relay contacts are rated at S amperes at 110
volts AC or 2L volts DC.

L. Recording:

The Model Llh is provided with binding posts at the front of
the instrument and a connector at the rear for connectlon to
a recorder, A mating plug is provided for the rear connector,
The wiring of the connector is shown in the schematics at the
rear of the manual and is different for the L1L and the L1LC.

The output is five volts and 1 milliampere for full scale
meter deflection, The terminals may be connected directly
to high impedance recording devices. A series resistor is
necessary when driving a milliampere recorder or a mirror
galvanometer., The exact value of resistance varies from
recorder to reccrder. For a one milliampere reccrder, ap~
proximately 3.8 kilohms is required. The exact sensitivity
may be set by means of a potentiometer in series with the
output if desired.

5. Speed of Response:

The speed of response of the instrument is specified as not slower
than 0.2 seconds for 67% of full scale with 5000 micro-microfarads
of input capacity. Capacities greater than 5000 micro-microfarads
may cause instability on some ranges. However, the above speci-
fications allows up to 500 feet of 10 mmf per foot coaxial cable.

ITI - 2
L1
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SECTION IV - CIRCUIT DESCRIPTION

lin

C’:j[- 9- O O —}
ein A eo

Ci —0 o o

R FIG. |

BASIC THEORY:
Figure 1 shows the basic circuit., The input current i flows into
the input terminal. If we neglect Cy and Cop for the moment, the

current 1 flows through R the feedback resistor. Since A is an
amplifier of gain k and the feedback is negative.

ein = eo/k (1)
and since all the current must flow through R,

iz ~&4 + eo/ k
_..__.._.ﬁ‘_... e ( 2 )

now if k, the loop gain is large, the current flowing through
the input is e,/R and may be read from a properly calibrated
meter at the output. eqp is the input drop of the ammeter.

The input resistance Rip is given by ein/i and is,

Rin = o (3)
Since in the Model L1k, the amplifier gain k is about 1000, the
input drop, ey will be about 5 millivolts for a five volt output

and the effective innut resistance Ri, will be about 1/100C of
the range resistor being used.

w-~1
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B.

If the capacities Cy and Cp are considered, the time constant
of the circuit is given by,

T = RCy/k + RCp

Thus the input time constant is reduced by a factor equal to
the loop gain., Gapacitor Co is placed across R to damp the
regponse and prevent ringing.

CIRCUIT DESCRIPTION: Refer to DR127580 at the rear of the manual:

The input circult consists of V1, a type 5886 electrometer tube,
foliowed by a OBH8 and a 6CM6 cathode-follower., This arrange-
ment provides a loop gain of about 1000, A high degree of zero
stability is assured by regulation of the filament supply of V1
and B+ supply by VL the OA2 voltage regulator, The negative
bias supnly is regulated to the necessary degree by an NES1
neon lamp, The amplifier is a simple single ended direct-
coupled amplifier. V1 and V2 are directly coupled and the
coupling between V2 and V3 is by means of a NE81 neon lamp.,
R12L, the zero control, operates by varying the screen poten-
tial of V1.

The current sensitivity is changed by either changing the
feedback resistor (R100 through R113) or by changing the
feedback voltage by means of resistors R116 and R117. From
10 miiliampers to 10 millimicroamperes a feedback voltage

of five volts is used and one resistor is used per range.

From 3 millimicroamperes to 0,1 millimicroamperes one resistor
is used per decade and the feedback voltage is either one or
three volts depending on whether a 3x or 10x range is being
used.

The power supply consists of a conventicnal rectifier-filter
circuit for the positive and negative supplies,

v -2
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SECTION V - MATNTENANCE

Except for occasional tube replacement very little maintenance is
required for the model LlL. Components are operated well below
rating, and high quality components have been used throughout,

1'

2e

FACTORY ADJUSTMENTS

Only one factory adjustment is made. This is R132, the meter
calibration potentiometer, This adjustment is only necessary
if the panel meter 1s changed. To calibrate set the instrument
on the 1 or 10 milliampere range and set the meter to the cor-
rect reading with a calibratien current sufficient to deflect
the panel meter to at least 75% of full scale.

TROUBLE SHOOTING

Refer to DR12758-C and the voltage-resistance diagram at therear
of the manual.

Follow this general procedure in trouble shooting if the fault
is not apparent from the tabulated list below:

1. Check the B* and B~ potentials: The B+ potential can be
measured between the rectifier strinpg and R20L and should
be about 320 volts. The ripple should not exceed 3 volts
rms. The B- poteniial may be measured between the negative
rectifier string (RFL,5) and R205 and should be about 2LO
volts, The ripple again should not exceed 3 volts RMS, If
either potential is not correect the trouble is probably due
to a defective rectifier or filter component althoupgh in
gome cases the transformer may be defective. Refer to the
schematic diagram to locate the defective component.,

2. SPECIFIC FAULTS

a, Instrument will not balance: 1f no defect has been
found after the inspection sugpested in 1., check the volt-
age at pin 1 or § of V4. This should be 150 volts. If the
voltage is not 150v, check R203, 202, and 201 for continuity
and check Vlh. If the voltage is correct, check the voltage
at pin 3 of V1 (The red dot is next to lead 1) the reading
should be 3.2 volts, If the voltage at this point has risen
to 150 volts, the filament of V1 is open and this tube should
be replaced, If this veoltage checks correctly, the following
procedure should be started: Short circuit the input to
ground with the range swiich on 1 micrcampere full scale,
This removes the negative feedback and allows the operating
points of the individual tubes to be checked, It will usually
be found that the amplifier will become very sensitive and
difficult to balance, however it is only necessary that the
voltapge swing through the correct operating value to confirm
that the circuit is operating correctly. Then with the input
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shorted, measure the plate potential of V1 with a high impe-~
dance VTVM (100 megs or better)., This voltage should be
setable by means of the ZERO control to 8 volts. If it is
not, either the electrometer tube is defective or the poten-
tial on the filament or screen is incorrect, We have already
measured the potential on lead 3 of V1 and found it correct.
Now measure the potential on lead L., This should be 2.2 volts.,
If it is not check the value of R122, R123, R12L, Rz08 and
R20L, Any of these could cause an incorrect voltage. The
screen voltage on lead 2 is derived from R12L in the above
resistor string. It should be possible to vary the screen
voltage from approximately 5.4 to 10 velts. If this cannot
be done, but the voltages are correct, R12L is defective or
there is a short circuit to some other part of the printed
board or harness., Finally remove V2 from its socket. If it
is now possible to obtain the correct potential on the plate
of V1, V2 is defective,

If it was possible to adjust the electrometer plate to 8 volts,
V1l and its associated components are not at fault and it is
necessary to proceed to V2, the 6BHB, Check the voltage at
pin 2 of V2, This should be the same electrical point as
lead 1 of V1 and by moving the zero control it should be pos-
sible to vary the potential at V2 precisely as on lead 1 of
Vl. If this is not possible, check for an open tape on the
printed ecircuit board from V1 to V2., If everything checks to
this point, measure the vcltage on pin ¢ of V2. The voltage
should pass through 38 volts by varying the ZBERO control, If
tnis does not occur, check the other potentials on V2; if
these are not correct look for a defective resistor or an
open connection on the board. Finally check for a defective
VZe

If no fault has shown up so far, proceed as follows: Check
the potential at pin 3, V3, this should be setable with ZERO
to about =-8.3v. If this is not the case, check to see that
GL1, the NE 81 is 1it. Then remove V3 from the socket and
check to see if now the correct potential can be cbtained at
pin 3, V3 or the lamp lights. If the potential can now be
obtained with the zero control and the lamp lights, V3 may be
defective or there may be a short to ground or B- from the
cathode of V3. If the lamp does not now light, check R129
and if found good replace GL 1 with a new NE 81, If NE 81's
are not available, most NE 2's will work in the circuit,

If the circuit did operate to this point, check V3 as suggest~
ed above., Then, if necessary, check for continuity of R130
the cathod load resistor and check to see that the potential
at the bottom end of R129 is about -50 volts, Finally, check
the potentials on the other electrodes of V3, If now it is
possible to swing the output signal through zero volts with
the ZERO control, the instrument should operate properly with
the short to the input remcved., If now this still is not
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possible either the feedback connection is open or the circuit
is oscillating. To check the feedback connection, check to
see that lead 2 indicated on the circult schematic is con-
nected from the output cathode as shown. If the c¢ircuit works
properly on some ranges but not on others, check to see if
R117 and R116 are defective,

Oscillation in the circuit with the input connector capped
(do not confuse with stray pickup) will be caused by a wrong
or changed value of Cl0l or R126, Occasionally if a tube is
replaced and the replacement has an unusually high gm, oscil-
lation may occur. If this happens, try another tube or pad
C10l so as to double its value,

b, Oscillation: If oscillation occurs, see the paragraph
immediately above.

c. Inaccurate reading: TFor calibration procedure, see Sec-
tion V 1 on FACTORY ADJUSTMENTS., If this adjustment is insuf-
ficient, be sure shielding of input is satisfactory before
proceeding. The only other causes of inaccuracy are either
insufficlent loop gain or inaccurate feedback resistors, If
the feedback resistor is at fault, the inaccuracy will bs
evident only on the range on which the resistor is being used.
(CAUTION: when calibrating, using a resistor and a voltage
source, the voltage should not be less than 0,1 volts.,} The
inaccuracy would then involve one of the resistors R100 to
R113 or R116 and R117.

To check for low loop gain do the following: Turn the range
switch to the 1 millimicroampere scale and connect a voltage
source to the input whose impedance is not greater than 10K.
The output will become relatively unstable, but with some care
it should be possible to determine the DC voltage necessary at
the input to cause a full scale meter deflection. If it re-
quires more than about 5 millivelts to achieve full scale
deflection, the locp galn is low., If no other symptons of
malfunction occur, this can be remedied by replacing tubes,



REPLACEABRLE PARTS LIYT ~ MODEL 41h or hlhke

Cirruit

Desip Description Part No.
100 Caracitor, dlse cevamic, 330 mwf{, 600 WV, 10% 022-330
C101 Canacitor disc ceramic. .02 mf, 600 WV, 104 0re-.02
oe? Cavaciotr disc. ceramic, .001 mf, 600 WV, 10% £22-,001
0103 Same as 100

010l Same as C100

c1o5 Same as G100

0106 Same as C100

o107 Same as €100

C108 Capacitor disc ceramic, 150 mmf, 600 WV, 10% c2: 150
C109 Maracilor, disc ceramic, 100 mmf, 600 WV, 10% C22-100
RN Same as {100

crl Capacitor, polystyrane, 500 mmf, 100 WV. 259 €31-500
011p Canracitor. polystyrene, 50 mmf, 100 Wv, 25% ¢31-50
2113 Canacitor. polystyrene, 5 mmf, 100 WV. 259 C31-5

0P A Capacitor. electrolytic, 20 x LS50 Wy CHe-20
CeOIN Cavacitor. electrolytic, 20 x 450 Wy CHe-2
CROR Caracitor. electrolytic. 20 x 600 WV 035-20
(203 Cananitor. electrolytic, 20 x Ls0 Wy o8-20l,
cooh Canacitor, ceremic, .002 mf, 600 WV. 10% Cee-,02
R1CO Resistor.dep. carbon, 500, 19, iw R12-500
R101 Resistor, den. carbon, L.67K, 1%, éw R12-1.67K
R1OD Resistor, den. carbon, 5K. 1%, 4w R12-5K
R103 Resistor den. carbon, 16.7K, 1%, %w R1z-16.7%
ROk Resistor, den. carbon, 50K, 1%, luw R12-50K
R105 Resistor, deo. carbon, 167K, 1%, 4w R12-167K
R1O6 Resiator, den. carbon, 500K, 1%, 2w R12~500K
R'07 Resistor, dep. carbon, 1.67M, 1%, 5w R12-1.67M
R108  Resistor. deo. carbon, 5.0M. 1%, lw R12-5.0M
R109 Resistor dep. carbon. 16.7M, 1%. 1w R13-16.7TM
R110 Registor, den. carbon. 50.0M. 1%, 2w R14-50.0M
R 11 Resistor dep. carbon. 100M 1%. 2w R1k4~100M
R112 Recistor, High meg.. 109 ohms 3% R20-107
Ri13  Resistor, Hiph meg. 1039 ohms, 3% R20-1010
R115 Resistor. devn. carbon 1K 1% %w R12-1K
R11G Resistor des. carbon, 2k l% Lo R12-2K
nY Resistor den. carbon 2K 1%, Ew R12-2K
R122  Resiztor dep. carbon 250 ohms, 1%. 3w R12-250
R'23 Resislor dep. carbon. 250 ohms, 1%. éw R12-250
R12Y Potent.iometer W.W.. 70K L watt RPY~TOK
R'25 Resistor des. carbon. 10M 1% 5 W Ri3-1CM
R P20 Resistnr  comp. carbon. 1K 10%. éw R1-1Y
R127 Rasistor, comp. carbon, 22K 10%, Lw R1-22K
R128 Resigtor. comp. carbon, 330K. 10%. 4w R1-330K
R1 25 Rosistor. comp. carbon 1M 10%. bLw RI-1M
R130 Resistor. wirewound. 18k, 10% 10w R5-18K
R'31 Resistor dea. carhon, 22K 14, ' R12-22K
R132 Potentiocmeter. W.W., 5K ! watt RP3-5K

R133

Same as Rl

00



REPLACEABLE PARTS LIST - MODEL Lll or L1iLC

Cireuit Part
Desig, Description No.
R201 Resistor, comp. carbon, 100 ohm, 10%, 2w R3-100
R202 Resistor, wirewound, 10K, 10%, 10w R5-10K
R203 Resistor, comp. carbon, 1.2K, 104, 2w R3-1.2K
R20, Resistor, wirewound, 10K, 10%, Sw _ RL~10K
R205 Resistor, comp. carbon, L7 ohm, 10%, iw R1-47
R206 Resistor, comp. carbon, 1K, 10%, 1w R2-1K
R207 Resistor, comp. carbon, 1M, 10%, iw R1-1M
R208 Same as R207,
RF1 Selenium rectifier, 65 ma, 130 volt input RF18
RF2 Same as RFL.
RF3 Same as RFl.
RFL Same as RFl,
RFS Same as RFl,
SW1 Meter reversing switch 3W70
Sw2 Range switch, ceramic insulated SW18
TR1 Tranaformer TR23
Primary #1 115v, 50/60 cy
Primary #2 115v, 50/60 cy
Secondary #1 325v, @ LO ma
Secondary #2 220v, @ 20 mas
Secondary #3 6.,3v@ 2 a
Secondary #3 6.3v @ .6 a
Vi Electrometer tube, Raytheon CK5886-10 EV5886-10
ve Vacuum tube, Type 6BH8 EV6BHB
V3 Vacuum tube, Type 6CM6 EVACHME
vk Vacuum tube, Type OB2 BYOB2
FUL Fuse 1,5 amp, Type 3AG FU~8
ME1 Meter O -~ 200 Microamperes ME~19
Connectors On Chassis
Input
Connect. Connector teflon insulated C5-172
Output
Termin., Nylon (Two) BP~13
Output
Connect. Microphone Type cs-s8
Mating Plugs Furnished With Instruments
Input
Plug Plug, teflon insulated C5-L9
Output
Plug Microphone Type €5-33



REPLACEABLE PARTS LIST - MODEL L1LC ONLY

Circuit Part
Desige Description No.
Output

Connect., Type AN3102A-18-1S Ccs-23
€205 Capacitor, electrolytic, 1000 x 15 WV €11-1000
RE1 SPDT 6 Volt AC Relay RL7 or RL8
ME1 0-200 ma Model L61-26, Assembly Products ME-20
RF6 Selenium Rectifier RF-7

SW3 Pushbutton reset switch S5W-35
Output

Plug Type AN31024-18-15 C8-22
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CHANGE NOTICE

May 22, 1969 MODEL 4144 PICOAMMETER

Page 19. Change to the following:

Circuit Mfg. Kelthley Fig,
Desig, Description Code Part No, Ref,
218508 MOS FET Input Plug-in Card 80164 237344 b

- Page 20. Change to the following:

Circuit . Mfg. Mlg. Keithley Fig.
Pesig, Value Rating Type Code Part No. Part No. Ref.
R123 2 kQ 20%, 0.2 W CompV 71450 70 RP31L-2K 1,7

o e . e o, 1erm e ma a ee SHm
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CHANGE NOTTCE :
May 22, 1969 - | MODEL 414S PICOAMMETER

Page 31. Change to the following:

Gircuit Mfg. Keithley Fig.

Desig. Description Code Part No, Ref,

218508 MOS FET Input Plug-in Card 80164 237344 7 f
Papge 33, Change to the following: ' ' g
Circuit o Mfg. Mfg.. Keithley Fig. ;
Desig, Value Rating Type Code Part No, Part No. Ref. :
R131 2k 20%, 0.2 W CompV 71450 70 RP31-2K 2,8

H
L
i
}
%
1
3
!




CHANCE NOTICK

November23, 1966 HODEL 414 MICRO=-MICROAMMETER

Page 5-2. Change ¢o the following:

Cireulg Mfg. RKeithley
Desig, Value Racing Type Code Part No.
C204 0.1 uf 400 v My 14655 Ciis-0.1M

€307 0.1 uf 400 v My 14855 €118-0. 1



CHANGE NOTICE

July 13, 1966 HODELS 414, A14C MICRO-MICRO

AMMETER
Page 6-2. Change to the following:
Gircuit Mfg. Mfg. Keithley
Desig. Value Rating Type Code Part No. Part No. Loc.
203 20 uf 450 v EYB 56289 TVALT0S Cc8-20M rC
Page 6-3. Change to the following:
Circuilt Mig. Keithley
Desig. Description Code Part No, Loc,
- Trans former (Mfg. No. Ki-226) 80164 TR-57 c
Page 6-~5. Change to the following:
Circuit Mfg. Kefthley
Desig. Number Code Part No. Loc.
Vi 5886 80164 EBV-5886-5X ’C



CHANGE NOTYICE

Pabrvary 21, 1966

Page 6-2. Chauge to the following.

piol 8ilicon 1N3235
D102 8ilicon 183255
Page 6-4. Change to thn following:
R125 10M0 %, 1/2 w

02735
02733

b

MODELS 434, 414C MECRO-HICROAMMSTERS

19727

RF<174
RF-174

C¥E-15

R1Z-10M

| 4



MODEL 414~26 MICRO~MICRO AMMETER

The Models 414, 414C Instyuction Manual applies to the Model 414=26 with
the following Modifications:

|

2,

3,

4.,

Instyument low is wemoved fyxom chassis ground for f£loating
oparation of the inatzument,

Connection of voitages highexr than 1200 volts d.o. between
chasais ground and instrument low fires a aeries of Type
9001 regulator tubes tyiggering the overload protestion
cireufit in the Kaithley Model 240 Powexr Swpply. This method
protects other monitoring devices connected to the owtput
of the Keithley Model 414,

An additional deck switch 1s added to the range switch 5W-2

and 18 wires brought to a connector (Amphenol 165-25)
mounted on the rear panel. This circuit 1is for external use to
indicate ¥ange switch position,

The input counector is changed to an AN Amphenol Type 82-805.

Schematic Diagram 194458 at the end of this manval shows
these modifications,

Cws tomex - Raneo Ine.
Orxdaxr No, = 27897

0166

SYRCIAL

MODIFICATION NOTICE



CHANGE NOTIiCE

March 15, 1963 MODELS 414, 414C MLCRO-MIGROAMMETERS

Rapge 6~2. Change to the following:

Cl11 510 pf 300 v Yoly 71590 CER~510J €¢1.38~51.0P RS
cl12 47 pf 500 v Poly 71590 CPR-473 G138~479 RS
D10l 8ilicon 1N3255 02735 R¥=17 PG
D102 Sllicon 1N32355 02735 Ri~17 2

71590 is Centralab.

Schemptf-: Diagrams 12758C and 12849C.
Change the values of CL11 and €112 to 510P and 47P vaespectively.



CHANGE NOTICE

Decembex 14, 1964 MODELS &l4, 414G MICRO-MICROAMMEYERS
Bage J-3.

Change to the followlng:

RFl Silicon rectifler, 1N3255 Keithley Part RF-17A

RF2 Silicon rectifier, 1N3255 Reithley Part RP~17A

RF4 8i1licon wectifier, 1IN3256 Keithley Part RPF-22

Remove RF3 and RFS5,

Schematic Diagramg 12739C qud 12849C.
Remove RF3 and RFPS,



ifJREPAiR?AND-CArisaArloN FORM{;

"For repair or calibration, please fill out this form and return it with your instrument to:
- Sales Service Department : : - , -

Keithley Instruments, Inc.:*ﬁdf.7j= .157;1". o R=

28775 Aurora Road _:l_:Lf_, oo - | _Bo not write in this space.
Cleveland Ohio 44139 L - . R . _
 User! s Name ﬂ.f, . .”:: -'“;T_Q.r - . .Telephona - ' __ Ext.
Division__ e e e Ciey - State. ... Zip
:Date v "_” - -?_'ﬂw-'ﬁicl R affModel No. T Serial No g
.1. _Reason for Return R e 'f,: }2L Calibration Report Desired ,
[} Repair and Recalibration Jw oo [ Report of Calibration Certified
S s Recalibration only (No report, except - - Traceable to N,B,8.
as specified in item 4 or’ reverge)® ﬂ_,ﬂ'g_ -IE:J Calibration Report
- *1f repalrs are necessary to meel. speci-_‘: N s | Certificate. of Compliance
fications, they will be in addition to qf' 1 None
: the calibration. ,’ﬂ R ;_- (for details; see reverse side of this form)

3. .To help repair the instrument briefly describe the problem

4, Is the problem - Constant Sl T '_ c:j-Inte.rmittant'._ '
- Under what conditions does the problem occur;r- o :
:a) Control setting ARG AN, €) Line voltage-

£) Other (such as Tine. transients, n
1ine variations, eteg, )

fb) APProx. Temperature T OoF

c). Approx. Temperature: variation *o O
d). Approx. Humidity (hi edium, low)

5. Please draw a block diagram of the system using the Keithley. List any - other perti-'
nent data which can help in the repair.- Include charts or other data if available,
AT s Q;Signal ‘Source : :
-~ Source Impedance.
l””:Readout Device: S
- Recorder
Oscilloscope
Other
I : ‘None = '
'_~aLengths & Types ‘of Connecting Cables '

6. What repairs or. modifications have been made on. this instrument which are not on file '
with the Keithley Repair Department? ' . o : . :

' 7; Please enclose any otherrpertinent data and charts which you . feel might help: the
Repair and Calibration Department ' . :

-Signature - — _3' Title -

© 1267



CALIBRATIONS AVAILABLE AT KEITHLEY INSTRUMENTS Lo

: report,formets which are presently available- at Keithley Instruments.
'the following categories-' '

L }Standards :

“ 2+ -Calibration Report _ ST C
3?35:_Certificate of Compliance R
'.4,*aReca1ibration o o

'iPrices ehownfbelo

n. ‘appropriate’ rénges, terminals, diele,ietc.

Listed and defined below are the four types. of calibrations and their aasociated

They fall into’

:“Report of Calibration Certified Traceable to the National Bureau of

':All caiibration_and certification performed by Keithley Instruments is in accord

are in addition to repair charges for eny Work necessary to plece
a customer 8 unit into first clase condition prior to the calibration. - n

- This.is a!oompletely documented report,. including all baslc errors or!deviatione £Eom . nominal

“gat j work i performed using the primary

__ £ the company with secondary tranafers; kept to a minimum."The NBS ‘test numbara for
the lateet recalibration of the. primary standards are furniehed. . '5 el :

'-;By definition, the ahove is performed in our Stenaarde Leboratory 80 tnat random operator &
'induced error ia minimized -and maximum protection to the equipment ueed ie maintained. ’

',Thie type of calibration ie not recommended for inetrumente with a baeic inaocurecy of M% or

7 greater.
i Tha calibration Report lieted helow (No. 2) would be better euited in thie oaee«

‘The ‘precision, involved. in this: report mbkes it yneconomical! for Bush. inetrumonte.;

AR of 12/1/67 the _Repo¥t. of calibration ‘gertified Treceable to the National Bureau of Standarde'f

o ie avcilable on;the following inetrumente at the pricee lietedg'r

- Model 5155 (cempiete

iMddel 140 Wi e b . . 4 © L3325
IModel 260 . . it. ..y . 25220 Model '5155-108
iMadel 281 .. .chd . W§2B0. - Model ‘51554108"
iModel BA5 . v i . 4 . . L $520 .r:noae145155~101°
- IMOdEL B30 W itii. .t . . 48250 ' Model 5155~1011
MOdel 660A i .i. . 4 . +5200 “Model ‘5155=1012
‘Model 662-¢ - . v 4 4 .ozso Mode1_5155-1013

- ) s Dol o 71 .
. Calihratiou,ReEort. Ce ' ' ' e

;:production celibration agquipment -and parsonnels

-~'nupplied.:_1~-' i N
'Thie Teport, is available tor any inetrument in our iine,
'following price hae been eetehliehed faor thie report:

Model 261 . TR -1 s § i
a-Pricee for other units oan be eetimatad upon requeet.

- ertifioat: of Compliancey :

1ie ieeued

e e ot e 4 e

Thig xepokt shows only the cerdinal renge, terminal dial, et errors an datermined by -
The . production eqitipment” is malntained
traceable! by ‘transfer techniquee againgt the primary standarde maintained by the oompany.-

We attastito.thils fact ‘and list baslc deviations from nominal but the conditions of o
jcalihretion are not- as precieely controiied a8 the previoue report nor are NBS teet—numbere

s ofiDece@ber i 1961,'on1y the_'

- This -is_ wevely & reatatement of the baslg guarantee that the inetrument was calibrated ‘on
- edquipment. thet iy maintained by our” etanderde pereonnel againet primary standerde.

No report

“'iwhie Gertificate of CQmplianoe ie availahle at no charqe for eny instrument with the exception

1,.95 the Model 261.

; A newly purcheeed Model ‘261 or ‘one returned for repair or recalibration ie automatically auppliedf

“- e Twikh el calibration Report (as-described in (2) above) i
20T .7 hecassary to ‘gompleta.this veport to asecertaln apanified: -agcuraoy.!
. torwarded:to:the. cuetomer ‘with' the instrument..

,'normal celibration cherge of the Model. 261,

. ‘The nature of this instrdiment makes it :
Thig . Calibragion’ Report: is
:IPha $50- charge ie inoorporated ae part of" the

4. ecalihration. _ ,' P : ' : o .
s “Thls 18 @ - recalibration of the inatrument’ acoording to our’ fectory cnlihration prooeduree. The

pricee for thie ae of Decemher 1, 1967 are ag follows:.
Model 260 . . .-{;; S 875 (No report: eupplied.

o I S had at no ‘charge if requectep).
inodei 2517;_.‘.';?.>;f; ssb'
’ f ; L ’ See (3 for explenation)

A Certificate of Complianoe can be

(calibranion Report- as deecrihed in (2) abova ie eopplied."

All other inetrumente are on a time and meterial heeis for the partioular unit involved.
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