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PULSE GENERATOR
MODEL B/B

GENERAL DESCRIPTION

The model B7B is a compact, lightweight, gen-
designed to meet

tihe rigid requirements of a great number of- re-
search and test applications, Exacting de-
sign criteria, an electron tube complement of a
small number of tube types, and special duty cy-
cle limiting circuitry to automatically protect
the output tubes from life-shortening overloads
insure long periods of reliable operation with a
minimum of maintenance and repair problems,

of 650 volt
2 megacycles,
10,000 microseconds,

The model B7B produces trains
pulses having repetition rates to
pulse delays and widths to

The model B7B generates these pulse trains in
the following manner, (Refer to Fig, A for time
relations of the various pulses,)

The oscillator section creates a continuous
train of timing pulses to establish the repeti-
tion rate of the output pulse, These timing
pulses are used to start delay circuitry to pro-
duce what we shall call &a start pulse, The
start pulse occurs at the end of a time prede-
termined by the pulse delay controls, The start
pulse is used to form the leading edge of the
output pulse and to start another delay circuilt
which produces a second pulse called the stop
pulse, This stop pulse occurs at the end of a
time predetermined by the setting of the pulse
width controls and is used to form the ¢trailing
edge of the output pulse, A clamp tube, which
is cut off at the time the start pulse occurs,
and back on again when the stop pulse occurs,
creates what is used as a fill-in pulse between
the start and stop pulses, The basic output
pulse is therefore created by turning the main

rise and fall times of 15 millimicroseconds, and pulse on with the start pulse, keeping 1t on
a permissible duty factor of up to 30% at full with the fill-in pulse, and turning it off with
amplitude, the stop pulse,
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The pulse forming circuitry then ampliries
the power of this pulse and presents it through
suitable attenuation and polarity determining
circuitry as the main output pulse,

Supplementary circuitry furnishes a synchro-
nizing pulse from the oscillator sectlon for use
in synchronizing additional instrumentation with
the main outout pulse of the generator, a means
of triggering the ' generator from a external
source so that it may be synchronized with other
instruments, and a means of varying the rise and
fall times of the output pulse for applications
requiring a degraded pulse shape,

Past experience has indicated confusion con-
cerning the definition of some of the basic ter-

SPECIFICATIONS

fhe following are the design specifications
of the model B7B pulse generator, The instru-
ment will, in most cases, exhibit properties
whick are superior to the specifications,

OSCILLATOR REPETITION RATE

The internal oscillator is continuously vari-
able from 20 cycles per second to 2 megacycles
per second in five ranges,

minology used in reference to pulses, Fig, B 20 cps - 200 cps
shows these terms as defined by accepted IRE 200 cps - 2 ke
standard pulse terminology, When used in this 2 ke - 20 kc
manual, these terms are meant to be as defined 20 ke - 200 kc
by this stsidard, 200 ke - 2 mc
s PERIOD (SEC.) -—
—=— FALL |j=—o OVERSHOOT (VOLTS)
- | l
TIME | 4

- — — = —

PULSE
AMPLITUDE
(VOLTS)

|

PULSE WIDTH
(SEC. )
o | RISE —
TIME
(SEC. )

REPETITION RATE

| : (PULSES/SEC.) = 1/PERIOD (SEC./PULSE)
DUTY FACTOR (%) = PULSE WIDTH (SEC. )/PERIOD (SEC.) 100

UNDERSHOOT (VOLTS ) J

OVERSHOOT (%) = OVERSHOOT (VOLTS)/PULSE AMPLITUDE (VOLTS) 100
UNDERSHOOT (%) = UNDERSHOOT (VOLTS)/PULSE AMPLITUDE (VOLTS) 100
DROOP (%) = DROOP (VOLTS)/PULSE AMPLITUDE (VOLTS) 100

FIG. B D, "TNTTTONS OF BASIC PULSE TERMIU'OLOGY




PULSE DELAY DROOP:

0-100 psec, wide pulse Negligible,
Main pulse delay 18 continuously variable, 100-1,000 psec, wide pulse 15%, maximum,
with respect to the sync, pulse out, from 0,0 1,000-10,000 psec, wide pulse 25%, maxirmum,
microseconds to 10,000 microseconds 1in five DUTY FACTOR 30%, maximum, at full amplitude.
ranges, ATTENUATION O to 60db,, continuously variable,
OUTPUT IMPEDANCE . - 50,
0,0 usec, - 1,0 pusec,
1,0 psec, - 10 psec,
10 psec, - 100 psec, SYNC PULSE OUT
100 psec, - 1,000 psec, -
1,000 psec, = 10,000 usec, The following sync, pulse is available at =a
front panel connector,
AMPLITUDE 10V, , minimum,
WIDTH C.05 useec,, minimun,
PULSE WIDTH RISE TIME 0,03 psec,, maximum,
POLARITY Positive,

Main pulse width 1is continuously variable
from 0,05 microseconds to 10,000 microseconds in

five ranges MISCELLANEOUS SPECIFICATIONS

N The following are miscellaneous specifica-
g'gsuizzc' _ lig 5222' tions of the instrument,
- g .
igo“iiia - 1,%88 tszz POWER REQUIRED 115V., 3.26 amps,, 50-60 eps, 375
ST . watts,
1,000 psec, - 10,000 psec, . VENTILATION Forced air,
DIMENS IONS 8 3/4" X 19 1/2" X 13",
WEIGHT, NET 12 1bs,
TRIGGER REQUIRED WEIGHT, SHIPPING 56 1lbs,
a—— ACCESSORIES INCLUDED One instruction manual,
To trigger the unit from an external source, |
the following trigger pulse 1s required,
AMPLITUDE 20V,, minimum,
REPETITION RATE 2 mo, maximum, OPERATING INSTRUCTIONS
RISE TIME 1,0 psec, or less,
POLARITY Positive or negative,
NOTE: At lower repetition rates and/or faster
rise times, the instrument triggers with Refer to Fig, C for the locatlion of all of
a much lower amplitude pulse. The fast the front panel controls described below,

rise time quallty of the sync. ulse out .
allows theqmodelyB7B to beytrigggred from ' FREQUENCY RANGE SWITCH When operated in the in-

the svnc. pulse from another model RB7R at ternal osciilafor positions rotary switch S110
ali ngetiiion ratZs. 7 o 7_ switches timing capacitors Cl110 through Cl19 in
the grid circuits of V11l to determine the fre-
quency range of the oscillator, In the external

p s

MAIN PULSE trigger position, the switch applies the exter-
nal trigger pulse to the grid of the Schmitt
The following are the specifications of the trigger tube, V12,

main output pulse,

FINE FREQUENCY AND TRIGGER SENSITIVITY CONTROL
Potentiometer R115 varies the voltage at the

AMPL ITUDE 50V,, minimum, into a 502 losad, grid of V1l to determine the repetition rate of
POLARITY Positive or negative, but not simul- the oscillator on any of the frequency ranges,
“ taneously, During periods of external trigger operation
RISE TIME '0,015. microseconds, this potentiometer becomes the trigger sensitiv-
FALL TIME 0,015 miceroseconds, ity control to determine the triggering level,

NOTE: Both rise and fall time may be degraded EXTERNAL TRIGGER POLARITY SWITCH In the two ex-
simultaneously to approximately one (1) ternal trigger positions, positive or negative,
mierosecond, depending on the polarity of the input signal,

the switch selects the positive pulse from the
external trigger tube, V1I0A, &and transfers it

through S110 to the input of the Schmitt trig-
OVERSEOOT AND UNDERSHOOT 5%, maximum, except ger tube, V12,

when pulse 1s attenu-

ated more than 30db, DELAY RANGE SWITCH Rotary switeh S200 switches
with the 10db, step timIng capacifors C200 through C204 in the grid

attenuator, 30%, max- to ground circuit of V20A to determine the range
irum, at 50db, down, of pulse delay,

9=14-67



FREQ. FINE POLARITY 10DB, STEP - MAIN
RANGE FREQUENCY ATTENUATOR PULSE
& OUTPUT
TRIGGER
SENSITIVITY
—
O O
|
O O
|
EXT, EXT. SYNC ., PILOT RISE FINE
TRIGGER TRIGGER PULSE LIGHT SWITCH CYCLE TIME ATTENUATOR
POLARITY IN OUT LIMIT CONTROL
INDICATOR

FIG. C FRONT PANEL: CONTROLS

FINE DELAY CONTROL Potentiometer R208 varies
the cathode to ground resistance of the pulse

delay multivibrator, affording continuous delay
settings on all delay ranges,

WIDTH RANGE SWITCH Rotary switch S300 switches
timing capacitors C300 through C304 in the grid
to ground circuit of V30A to determine the range
of pulse width,

FINE WIDTH CONTROL Potentiometer R308 varies
the cathode to ground resistance of the pulse

width multivibrator, affording continuous width
settings on all width ranges, |

10db, STEP ATTENUATOR Rotary switch S800 con-
trols the amplitude of the output pulse in 10db,
steps,

FINE ATTENUATOR CONTROL Potentiometer R531 af-
fords a continuously variable attenuation
through each range of the 10db, step attenuator,

POLARITY SWITCH Rotary switch S450 determines
the polarity of the output pulse by grounding

——

various levels of the floating power supply and
applying its voltages to the output tubes,

RISEETIME CONTROL Potentiometer R0l varies the
resistance in the output tube control grid cir-

cuits, affording simultaneous degradation of
rise and fall times to approximately one micro-
second,

EXTERNAL TRIGGER IN J100 couples an external

trigger through C100 to the control grid of the
external trigger amplifier, V1O0A,

SYNC, PULSE OUT J101 takes the synchronizing
pulse from the cathode of the sync, pulse cath-
ode follower, V10B,

PILOT LIGHT Lamp DS500 lights when 115V, AC,

T0-60 cps, single phase power is applied to the
power transformer, T500,

ON-OFF SWITCH Switch S500 applies power to the
primary winding of the power transformer, T500,

FUSE |l ampere "slo-blo" fuse F500 protects the
pulse generator from overloads,




DUTY CYCLE LIMITING INDICATOR Lamp DS530 lights

when the 30% duty factor limitation is exceeded,
This lamp, when 1it, 1s a warning to the opera-

tor that the amplitude of the output pulse 1is
being asutomatically reduced,

MAIN PULSE OUT Coaxial connector J800 takes the

main pulse from the output of the 10db, step at-
tenuator,

PRELIMINARY INSTRUCTIONS

VENTILATION The model B7B pulse generater 1is
cooled by forced air, It is 1imperative thet"
both ends of the instrument be kept free of ob-
structions at all times in order to insure ade-
quate air flow,

Tt is inadvisable to operate the instrument
for appreciable lengths of time with the dust

These covers not only help to
from dust and other

covers removed,
keep the instrument free
foreign matter, but also properly direct the
flow of air through the instrument, Therefore,
if the end covers are removed and the instrument
mounted in a rack, the dust cover sections musc

be replaced before rack mounting,

DUTY FACTOR LIMITATION The dissipation limita-
tions of the 6DQ5 power amplifier tubes 1imitv
the duty factor of the model B7B pulse generator
to 30%, i,e., at full pulse amplitude, the pulse
width must never equal greater than 30% of the
pulse to pulse spacing, Operation up to approx-

imately 70% duty factor is possible with reduced

pulse amplitude,

The 30% duty factor limitation 1is automati-
cally controlled in the model BT7B, Should the
duty factor limitation be exceeded, the model

the amplitude of the

B7P automatically reduces

output pulse to such a level that the ratings of

the output tubes are not exceeded, When the du-
ty eycle limiter is in operation, the duty cycle
lamp on the front panel lights, warning the op-
erator of the reduced pulse amplitude condition,

FIRST TIMZ OPERATION The following procedure 1S

recommended for putting the instrument intc op-
eration for the first time,
1. Turn the power switch to "OFF" and con-

nect the line cord to a source of 115V,,
50-60 ecps power,

2. Set the instrument controls as follows:

a, Frequency Range 200 ke
b, Frequency 100 ke
¢, Delay Range l psec,
d, Delay O psec,
e, Width Range 10 usec,
f. Width 1 usec,
g, 10db, Step Attenuator O db,
h, Fine Attenuator O db,
i, Polarity | i
jo Rise Time clockwise

Connect a synchroscope as follows:

a., Sweep 1 usec,/cnm

b, Vertical Deflection 20 V,/cm

¢, Trigger External from the sync,
out connector on the
model B7B front panel,

Connect a ground strap from one of the
model B7B ground binding posts to a
ground binding post on the synchroscope,

Connect a 502 resistive load between the
pulse out connector and ground, The out-
put impedance of the model B7B is 50Q and
it is imperative that it be properly ter-
minated if the true output waveform is to
be observed,

Connect the input probe of the synchro-
scope across the 502 external load, If
the true waveform of the output pulse 1is
to be observed, it is imperative that the
synchroscope input probe be properly com-
pensated for viewing step function wave-
forms by adjusting the compensating capa-
citor in the probe itself and that the
probe ground strap be connected to the
instrument ground,

Turn the
and allow approximately
for the instrument to reach operating
temperature, Ad just the trigger sensi-
tivity of the synchroscope for a stable
trace, The model B7B controls may now be
set to any desired values within the 30%
duty factcr limitation,

model B7B power switch to "ON"
one (1) minute

MAINTENANCE INSTRUCTIONS

- DANGER —

The power supplies in this instrument opersate

at voltages
Extreme caution must be exercised at all

Eepair

tempted unless
trained

which &are dangercus to personnel,
times,
should never be at-
competent personnel, thoroughly

accepted methods of artificial

or meintenance work

in the

respiration, are in attendance,

—— DANGER ——

The following maintenance suggestions are de-

signed to
scheduling regular preventative as well &s

aid the maintenance technician 1in

cor-



~ective meintenance routines, It is important
that maintenance routines be performed regularly
to obtain maximum life and usefullness from the

instrument,

The fan motor bearings require oill
Use a good grade of light machire
only a drop or two every siX

EEE.HOTOR
periodically.
0oil and apply
months,

CLEANING THE INSTRUMENT At reguler intervals,
any dust that has setticd on the interior of the
instrument should be removed by means of dry
compressed air, AVOID high velocity air streams
which might in jure the instrument or disturb ad-
justments, Persistent dirt may be removed with
a lint-free cloth and, if necessary, carbon tet-

rachloride,

Under normal conditions, the silver plated
contacts of the rotary switches should not re-
quire special attention, In case they become
tarnished, the contacts should be cleaned by ro-
tating the switch several times,

INSPECTION A visual inspection for loose or
broken wiring, loose hardware, and discolored or
ieformed components is desirable while the in-
strument is being cleaned,

JWITCHES Turn the rotary switches while observ-
ing the contacts to check contact centering in
each index position, Improperly centered con-
tacts may be due to the switch becoming warpsad
or twisted, AVOID pressure on the contacts es
they are easily damaged,

CAPACITORS AND RESISTORS Inspect the electroly-
tic capacitors for leakage of electrolyte, Re -
place 1if necessary, The wax coating of the pa-
per tubular capacitors may drip if the 1nstru-
ment has been overheated by operation in a re-
stricted space, This condition usually does not
indicate replacement,

Composition resistors should be checked for
serious discoloration which would indicate ex-

cessive dissipation and, therefore, faulty oper-
ation, A moderate amount of ~discoloration 1S

normal,

RACK MOUNTING The model B7B, as purchased, 1S
a portabtie instrument, It may, however, be
mounted in a rack with other instrumentation by
removing the louvered end panels, To remove the
end panels, first remove both sections of the
dust cover, The six sheet metal screws which
hold each louvered end panel to the inner end
panels are now accessibvle, Remove these Screws
and the two screws which hold each end panel to
the front panel, Replace both dust covers on

trols for the

The model B7B contains 3everal con-
purposes of calibration, pulse
These controls are pre-
read-
when

CALIBRATIUN

shape adjustment, etc,
set at the factory and should not require
justment except due to component aging or

electron tubes are replaced,
L

when readjustment of these controls becomes
necessary, the instrument should be allowed to
operate for one hour prior GO ad justment in or-
der that all components may reach theilr normal
operating temperatures and the 1instrument has
reached maximum stability,

The calibration and checkout chart shown on
the following page 1s patterned after the check-
out procedure used at the factory. The chart 1c
intended as a calibration aid only and presup-
poses that the instrument 1s in proper workling
order, except for callbration. It should be
noted that there 1s some interaction Dbetween
many of the controls. Therefore, 1t 1s recom-
mended that the complete calibration and check
procedure, working from top to bottom of the
chart, be performed at one time on a periodlc
basis rather than spot adjustments to one cilr-
cuit which could conceivably have adverse effect
on another. Note that an asterisk (%) 1n any
ore column indicates that 1t does not matter
which position that control 1s 1n for that par-

ticular check.

A1l of the controls used for calibration and
adjustment are called out by schematic symbol
number on the chassis or circuit board on which
they are located, with the following exceptions:

118 1s mounted on the repetition rate switch.

c20L 1is mounted on the delay switch.
c30lL is mounted on the width switch.

R602 is adjustable through the access hole at
the rear of the instrument.

TROUBLE SHOOTING It is of extreme importance
that the operation, theory, and physical loca-
tion of components be thoroughly under stood be-
fore any repair of the instrument 1s under taken,
A careful study of the circuit descriptions and

the schematic diagram will, in most 1instances,
indicate the cause for a particular difficulty
in a much shorter time than will a blind point

to point check of the entilre instrument, It is
also suggested that whenever an operational dif-
ficulty is encountered, a recheck of the setting
and adjustment of the operational controls will
often times reveal that a control has been inad-
vertantly set in the wrong position and that
this is the cause of the difficulty,

ELECTRON TUBE FAILURE A ma jor cause of equilp-
ment failure 1S weak or inoperative electron
tubes. When a system failure has been traced to
a particular circuit, it will be found expedient
to test the electron tubes in that circuit, re-
placing all weak or inoperative ones, before =
more detailed examination of the circuit 1s un-

the instrument and it is ready for rack mount-
ing, The dust covers must be put back on the
instrument before rack mounting as they not only
serve to keep dust and other foreign matbter out
of the instrument, but also help to properly di-
rect the flow of cooling air through the instru-
ment,
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dertaken, A HICKOCK #539A Tube Checker has been
found very satisfactory in detecting electron
tubes with low transconductance,

[SOLATION OF THE DEFECTIVE CIRCUIT The follow-

ing trouble shooting procedure 1s designed to
1solate the trouble to one particular circuivb,

Complete failure of the instrument to operate
indicates a power source difficulty, Check the
source of power and make certain that the power
cord plug is firmly in place, Check the fuse on
the instrument front panel, A blown fuse indi-
cates &an .overload condition within the instru-
ment, Blown fuses should not be indlscriminately
replaced without first ascertaining the cause of
overload, as further damage is likely To result,

If power is applied to the instrument but it
still fails to operate, a check should be made
of the power supply voltages, For this and sub-
sequent checks, 1t will be necessary to remove
the dust covers from the instrument,

Tt will be necessary to use a synchroscope
for further checks, It is important that a syn-
chroscope with a wide band-pass be used as it 1is
impossible to observe many of the fast rise
times snd narrow pulse widths on an inferior
synchroscope, The Tektronix models 517, 541,
sh3, or 545 have been found satisfactory in ob-
serving the waveforms present in the instrument,

If the instrument has no output pulse, check
for a syne, pulse at the sync, out jack on the
jinstrument front panel, If there 1s no S8ync,

pulse, the trouble is in the oscillator section
of the instrument, If, however, a sSync, pulse
is present, synchronize a synchroscope with this
pulse and proceed as follows,

Check for a pulse at the input of the attenu-
ator switeh, S800, A pulse here isolates the
trouble to the switech or its components, If no
pulse or a deformed pulse 1S present, check for
a pulse at pins 3 and 6 of V4O, If a normal
pulse is present at this point, the faulty cir-
cuitry is in the output section,

If no pulse is present at the cathodes of
V40, the trouble will probably be found 1in the
delay multivibrator or blocking oscillator, 1f,
however, a deformed pulse is present, a study of
its shape will be helpful in quickly finding 31TS
cause,

If the deformed pulse shows a very sSlow Irise
time and normal fall time, the start pulse 1s
missing, Check the start pulse channel, If
there are very narrow pulses where the leading
and trailing edges of the output pulse would
normally be, the clamp circult 1is inoperative,
Lf the pulse rises normally and then immediately
starts to decay slowly toward zero, the trouble
lies in the clamp circuit or the width multivi-
brator circuit, Finally, if the pulse is normal
except for a slow fall time, check the stop
pulse channel for faulty operation,

In checking each subsection, 1t is advisable
to start by looking for an output pulse from the
section and then work back toward the start of
the section, Thus, whenever a normal pulse 18
found, the trouble is isolated to the - stage

which immediately follows 1it,

CIRCUIT DESCRIPTION

The cscillator section con-

trigger amplifier, V1OA;
multivibrator, V11l; the
repetition rate

OSCILLATCR SECTION
sists of the external
the free-running
Sehmitt trigger, V12; the
blocking cscillator, V13; and the sync, pulse
cathode follower, V10B, vVio, V11, V12, and V13
are type 6DJ8 dual triode electron tubes,

The repetition rate of the free-running mul-
tivibrator is determined by the action of two
front panel controls, The range of the oscilla-
tor is determined by the selection of timing ca-
pacitors C110 through Cl119, in the grid circulvus
of V11, by the oscillator range switch, S11C,
Fine repetition rate control of the multivibra-
tcr, through any range, is determined by varying
the fine frequency potentiometer, R115, which
varies the voltage to this grid circuilt,

The limits of repetition rate for each range
are set with the two calibration potentiometers,
R111 and R116, which establish the range through
which this voltage may vary,

The output, taken from the plate of the mul-
tivibrator triggers the Schmitt trigger circult,
The' Schmitt trigger circuit shapes the pulse,
end sends it to the repetition rate blocking
osecillatcr,

The repetition rate blocking oscillator agailn
shapes the pulse, The basic repetition rate
timing pulse 1is taken from the cathode cf this
blocking oscillator and is used to trigger the
delay multivibrator,

The external trigger amplifier provides a
means of triggering the instrument from an exX-
ternal source, The external trigger polarity
switeh, in either the positive or negative posi-
tion, depending on the polarity of the input
signal, couples the positive pulse from V1O0A
through the repetition rate range switch, 5110,
toc the input grid of the Schmitt trigger, Po-
tentiometer R115 now becomes a trigger sensiti-
vity control to set the triggering level, It
should be noted that the repetition rate switch,
S116, must be pleced 1in the external trigger
position in order to trigger the model B7B from
an external source,

The timing pulse taken from the cathode of
the repetition rate blocking oscillator is also
coupled thrcugh a 0,2 psec, delay line to the
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grid of the sync, pulse cathode follower, The
pulse taken from the cathode is brought to the
instrument front panel to be used as a synchro-
nizing pulse for use with other instrumentation,
Due to the fact that the sync, pulse occurs ap-
proximately 0,2 psec, after the pulse which
triggers the pulse delay circult, we are able to
overcome the inherent delay of the remaining
circuitry and can thus produce output pulses
whieh are not delayed in time with respect tO

the sync, pulse,

DELAY SECTION The delay section consists of the
delay multivibrator, V20, and the delay blocking
oseillator, V21, V20 is a type 6DJ8 dual tricde
slectron tube and V21 is a type 6BQT7A dual tri-
ode electron tube,

The monosteble multivibrator, V20, 1is trig-
gered from 1ts stable state to its quasi-stable
state by positive pulses from the oscillsator
section which are coupled into the grid of V20B
and the plate of V20A through diode CR201, The
length of time which the multivibrator remains
in this quasi-stable state, determined by the
timing capacitor in the grid circuit of V20A and
the cathode to ground resistance of V20, 1s the
delay time of the circuilt, Thus, this circuit
determines the time between the oscillator sec-
tion timing pulse and the start of the main

pulse,

The range of delay is determined by the se-
lection of timing capacitors C200 through C20L
by the delay range switch, 5200, Fine delay
control throughout any range is determined Dby
varying the cathode to ground resistance with
the fine delay potentiometer, R208,

R200 sets the voltage to which the gric cir-
cuit is returned, thus providing calibration for

the various ranges,

A pulse, created by the return of the multi-
vibrator to its stable state after this prede-
termined delay, is coupled from the plate of
V20B to trigger the delay blocking oscillator,

v2l,

The pulse taken from the cathode of the
blocking oscillator is known as the "start
pulse”, This start pulse goes to the amplifiers
in the start channel and to the width section
where it is used to trigger the width multivi-
brator,

WIDTH SECTION The pulse width section consists
of the width multivibrator, V30, V30 is a type
6DJ8 dual triode electron tube,

The monostable multivibrator, V30, 1s trig-

gered from its stable state to its quasi-stable
state by positive pulses from the delay section
whieh are coupled into the grid of V30B and the
plate of V30A through diode CR301, The length
of time which the multivibrator remains in this
quasi-stable #tate, determined by the timing ca-
pacitor in the grid circuit of V30A and the
cathode to ground resistance of V30, is the

delay time of this circuit, Thus, this circuilt
determined the time between the delay section
output pulse which starts the main pulse and the
width section output pulse which stops the main

pulse,

The range of pulse width, 1s determined by
the selection of timing capacitors C300 through
C304 by the width range switeh, S300, PFine
width eontrol throughout any range is determined
by varying the cathode to ground resistance with
the fine width potentiometer, R308,

R300 sets the voltage to which the grid cir-
cuit is returned, thus providing calibration for

the various ranges,

Two outputs are taken from the width multivi-
brator, The first is the waveform taken from
the plate caircuit of V30B, This waveform is a
negative going pulse equal in time duration to
the delay time of the width multivibratcr, It
is coupled through C310 to the grid of the clamp
tube, V35B, The second output, a pulse created
by the return of the multivibrator to 1ts stable
state after the predetermined delay, 1s known as
the "stop pulse", This stop pulse 1is coupled
into the amplifiers in the stop channel,

START PULSE CHANNEL The start pulse channel
consists of three pulse shaping amplifier stages
and the leading edge forming tube, V25 and V26
are type 7119 dual triode electron tubes, ey
is a type 6BQ7A dual triode electron tube,

The start channel receives the positive start
pulse from the delay section through a 0,02 mi-
crosecond delay line, DLZ210, This delay line
delays the start pulse without delaying the stop
pulse, thus allowing a minimum output pulse
width of 0,05 microseconds, This pulse goes
through three pulse transformer coupled ampli-
fier stages; V25A, V25B, and V26, Pulse trans-
former T260 couples the amplified pulse into the
grids of the 1leading edge forming tube, V27,
This tube drives the output pulse cathode fol-
lower, in the pulse forming section, to form the
leading edge of the output pulse,

STOP PULSE CHANNEL The stop pulse channel con-
sists of three pulse shaping amplifier stages
and the trailing edge forming tube, V35A is 3
of a type 6BQ7A dual triode electron tube, V36

and V37 are type 7119 dual triode electron
tubes,

The stop channel receives the positive stop
pulse from the width section, It 1is sent
through three stages of transformer coupled am-
plification; V35A, V36A, and V36B, into the
grids of the trailing edge forming tube, V37,
This tube drives the ouvtput pulse cathode fol-
lower, in the pulse forming section, to form the
trailing edge of the output pulse,

OUTPUT SECTION The output section consists of
the clamp tube, V35B; the pulse forming cathode
follower, V4O; two power amplifier tubes, V45
and V46; the control grid restoration diode,
VL7A; and the screen grid disconnect diode,



VL 7B, Tlectron tube V35E is £ of a type 6BQT7A
dual triode, V4O is a type 7119 dusal triode, VL5
and VL6 are type 6DQ5 power pentodes, and V47 is
a type 6DJ8 dual triode,

The clamp tube receives its input from the
plate ecircuit of V30B in the pulse width sec-
tion, During the period between output pulses,
it conducts fully, holding the output at the
zero level, Between the start and stop pulses
it is completely cut off by the signal from the
width multivibrator and holds the output pulse
at full amplitude,

The grids of the pulse forming cathode fol-
lower are driven positive by the leading edge
forming tube, held there by the clamp tube, and
driven back to their original 1level by the
trailing edge forming tube, From the cathodes
of this tube, we take the fully shaped outpu®
pulse, This pulse is coupled through the rise
time control circuitry to the control grids of
the power amplifiers,

The power amplifiers, connected i1in parallel,
set as a cathode follower for a positive pulse
out, and as an inverting amplifier for a nega-
tive pulse out, This is accomplished by the ac-
tion of the polarity switch, S450, which switch-
es the floating power supply voltages 1o the
output power amplifiers as well as counling the
output pulse to the attenuator,

Triode VL 7A, connected as a diode, provides
restoration at the control grids of the output
tubes, The restoration level 1s ad justed by po-
tentiometer RIT3. V7B, as connected, acts as
the screen grid disconnect diode for the output

amplifiers,

Finally, the output pulse 18 sent to the step
attenuator, consisting of five 10db, constant
impedance T-sections, and to the pulse output
jack on the instrument front panel,

POWER SUPPLY SECTION The power supply sectlion
contains the power transformer, T500; V50, a
type OA2 voltage regulator tube; V51, a type
6AS7GA dual triode electron tube; V52, a type
12AX7 dual triode electron tube; V53, a type 6U8
triode-pentode electron tube, and thelr assocla-
ted circultry which includes two controls for
varying the amplitude of the output pulse.

The power supply section furnishes five un-
resulated DC voltages  (+250V,, -uyv,, =8V,,
-18v,, and -24V,), and three regulated voltages
(+150vV,, =-150V,, and a positive variable volt-
age) from its ground reference suppliss, From
its floating supply it furnishes 150V, above and
below a zero reference, It also furnishes fil-
ament power for all of the electron tubes 1in the
unit,

The +150V, supply is regulated by the action
of V51A and V52A, The -150V, supply is regula-
tgdby the action of the voltage regulator tube,
V50,

The positive variable voltage, used 1in tTWO
places; as plate supply for the last stage of

start pulse amplification and as plate supply
for the clamp tube; furnishes a means ol vary-
ing the amplitude of the output pulse, This
supply is regulated by the action of V518 and
V528, Its reference, however, is set by V53B,

This reference may be varied in tTwo Wways,
First, it may be varied Ry'varying the fine at-
tenuator, R531, Secondly, it may be varied by
the action of the auty cyecle limiting control
consisting of the circuitry of T600 and V53A.,

Transformer THOQ. senses the ripple voltage 1n
the zero leg of the floating supply. This rip-
ple voltage increases as the output power ampli-
fiers draw more current, The bias on the con-
trol grid of V53A is set at such a level by po-
tentiometer R602 that the ripple voltage wWill
take control of the tube at the point where the
power amplifiers are drawing rated current and
change the reference to lower the variable sup-
ply voltage, Thus, the output tubes are never
allowed to exceed their dissipation ratings even
if the duty factor limitation 1s inadvertantly
exceeded, At the time the variable voltage
starts to decrease due to duty cycle limiting,
the front panel lamp DS530, 1lights to warn the
operator that the amplitude of the output pulse
is being automatically reduced,

CIRCUIT THEORY

This section of the manual contains explana-
tions of several basic circuits which are used
in the model BT7B, Inasmuch as the technician
may not be totally familiar with high repetition
rate pulse handling circuitry, 1T 1S felt that
the inelusion of this section in the manual Wwill
lend to a more thorough understanding of the in-
strument,

FREE-RUNNING MULTIVIBRATOR Fig, D is a simpli-
fied circuit of a Ifree-running multivibrator
similar to that used in the oscillator section

of the model BT7B,

Arbitrarily assume that at any specified 1in-
stant, triode section V1 1is conducting fully and
triode section V2 is non-conducting because the
potential at its control grid is below. the cut-
off potential of the tube, At this instant, the
plate voltage of V1 18 lowered due to the cur-
rent flow through V1 and R1, 2 discharges to
this voltage, holding V2 cut off,

After a time determined by the discharge time
of C2 through Rl, the voltage potential on the
grid of V2 reaches the cut-in potential of the
tube, V2 starts to conduct and its plate poten-
tial drops, This drop is immediately felt at
the grid of V1 across Cl, driving it to cut-off,
Its plate potential rises sharply and capacitor
C2 charges to the new voltage, further aiding



in the conduction of V2, After the initial a given input pulse,'by abruptly changing a tube

change, V2 steadies to a 1low plate voltage and section from conduction to non-conduction, Or,

C1 discharges to the cut-in potential of V1 anu essentially, we have introduced a delay into the
the cycle starts over again, system,

_— — — rdi;i* Assume that the circuit 1is in 1its stable

R+ atate, Vl is conducting, 1ts grid clamped to

its cathode, If RP is made quite large, the

full conduction current through Vi and thus
through R6 is small and the grid is clamped near
znero potential, The plate of V1, however, is at

guite a low potential due to the current through
R1 Rl R2 the large R2, =~ V2 is not conducting, its grid
beld below cut-off by the divider formed by R3,
Ry, and R7 between the lcw positive plate poten-
tial of V1 and -150 volts,
' Now, at some time, a positive tTiming pulse
Ccl 02 e arrives at the junction of the C2-R3, C3-R4 com-
V1 \ V2 bination through diode CRL1, This pulse 1is felt

sharply across C2 and C3 at the plate of V1 and

—— the grid of V2, V1 starts to cut off, V2
starts conducting. If RS is small compared to
- — R2, V2 will cecnduect much more hesvily than V1
| 7
FIG. D FREE-RUNNING MULTIVIBRATOR B+

T —————————— == e ———= = =

In summary, the operation of this circuit
consists of periods of time when one tube con-
ducts a high current while the ‘other tube 1is R1 RO RS
cut off, followed by an extremely rapid change
to the other tube conducting and the first tube

cut off,

The repetition rate of the circuit is deter-
mined by the time constants of Cl-R3 and C2-RL R3 C2
and the voltage to which they are returned, X1

IN

In the model B7B the range of the repetition OUT

rate of the oscillator is changed by changing
the values of Cl and C2 in decade steps and the
repetition rate 1is made continuously variable
for each range by varying the level of the grid
return voltage,

Ve

MONOSTABLE MULTIVIBRATOR Fig, E shows a sim-
plified circuit of a monostable multivibrator
similar to those used in the pulse delay and

pulse width sections of the model BTB,
The multivibrator has one stable state and

one quasi-stable state, That is, one tube sec- Cl
tion is capable of remaining in the conducting |

R6 R7

state indefinitely while the other does not have
this capability, In this type of multivibrator
it is necessary to trigger the circuit from 1itTs
stable state to its quasi-stable state with B-
trigger pulses from an external source, Then,

the circuit will sautomatically return to 1its

stable state after a certain length of time, FIG. E MONOSTABLE MULTIVIBRATOR
Therefore, in operation, one triode section 1s

triggered from non-conduction to conduction with ____—-———________'_—_,77"2"_____: I i

an applied trigger, It remains in this condi-
tion for a predetermined length of time and then was conducting, The drop across R6 Dbecomes

returns abruptly to the non-conducting state to greater due to this higher current through VZ2,
await another trigger, Thus, we are able to thus the cathodes raise to a higher potential,
generate a pulse, at a predetermined time after This holds V1 off completely, The plate of V1,

11



now at a higher potential, keeps tne grid of V2
sbove its cut-off potential by the same divider
networl: mentioned above, Thus, in a very short
time, a trigger pulse has changed the state of
the multivibrator from that of V1 conducting a
small amount and V2 cut off, to one of V1 cut

off and V2 eonducting -quite heavily,

" ae
o ©
e >
4, 2
IN I"Il ‘
—it.01 V2
I
V1 OUT
Rl R3
-Bias ' -Blas

FIG. F MONOSTABLE BLOCKING* OSCILLATOR

- 7~

As soon as V1 is cut off by raising its ca-
thode potential several volts with respect ¢to
its grid potential, Cl starts to charge through
R1 toward the B+ potential, After a time, pre-
determined by the R1-Cl combination, the grid of
Vl will reach cut-in potential and V1 will agailn
start to conduct, The plate of V1 drops, This
" drop is felt at the grid of V2 through C2 and
23, immediately cutting off V2, The drop which
cuts V2 off also drops the cathode potentials,
which aids the conduction of V1, Cl discharges
rapidly through the low grid to cathode resist-
ance of V1, and the circuit has returned to 1ts
original stable state, At the transition point
of V2 conducting to non-conducting, the plate
waveform of V2 goes sharply positive, This
waveform is taken as the output, Thus, we have
produced a pulse, delayed from the original
trigger pulse, by a time predetermined by R1-Cl,

In the model B7B the range of delay of the
vulse delay and pulse width multivibrators 1is
changed by changing the value of Cl in decade
steps, Delay and width are made continuously
variable through any range by varying R6, which
varies the cathode potential in the quasi-stable
state, thus determining the potential which the
grid must reach to cut V1 on and return the mul-

tivibrator to its stable state,

12
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BLOCKING OSCILLATOR Fig, F shows a typical
blocking oscillator circuit such as is used 1in

the model B7R oscillator and pulse delay sec-

tions,

This blocking oscillator is a so-called mono-
stable or driven type, That is, it-is not free-
running, but requires a trigger from an external
source to excite 1it, It produces a high power-
ed, extremely sharp, narrow pulse which is es-
sentially independent of the shape or degrada-
tion of the pulse which triggers 1it,

V1l serves to amplify the input trigger and to
eliminate the possibility of a reaction by the
blocking oscillator back on the trigger pulse
source, :

In the quiescent condition, both sections of
the tube are biased below cut-off, A positive
trigger is coupled through Cl1 to the amplilier
tube, V1, which inverts anc amplifies it, Pulse
transformer Tl inverts and applies this waveform
to the grid of V2, the blocking oscillator tube,
V2 conducts causing a drop in its plate voltage,
The drop in plate voltage in turn causes an 1in-
crease in grid voltage, which results in a fur-
ther decrease in plate voltage, Due to the AC
ioop gain of the circuit being greater than uni-
ty, regeneration occurs, The plate drives ab-

ruptly downward and the grid abruptly upward.

This action continues until such time as the
loop gain drops below unity, due to the non-
linearity of the tubs.

The plate and grid cannot remain at the
values attained by the regenerative action de-

scribed above because of the low frequency char-
acteristics of the transformer, The grid starts
to drop due to 1its finite magnetizing induc-
tance, When the grid voltage has dropped far
enough that the loop gain once again equals uni-
ty,. a regenerative action once again occurs in
the direction to turn the tube off,

An overshoot occurs at the plate and grid of
the tube, At the conclusion of the pulse there
is still a current flowing in the magnetizing
inductance of the transformer, Since this cur-
rent cannot change instantaneously, it continues
to flow through the effective capacitance of the
transformer after the tube current has dropped
to zero, causing this overshoot,

The pulse width and rise time are dependent

almost entirely ,on the design of the transfor-
mer, The pulse transformers used in the model
B7B blocking oscillators are specifically de-
signed to produce extremely narrow, fast rise

time pulses,

In the oscillator and pulse widht sections of
the model B7B, Dblocking oscillators such as de-
scribed above are used, In both of these cases,
a positive pulse 1is taken from the cathode as
the output pulse,
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Figure "G" shows a typlcal

SCHMITT TRIGGER
aohiTTE  Trigger circuit such as is used 1n the

Model B7B 0Oscillator section.

The Schmitt Trigger 1s a mono-stable circult,
that is, it is not free running but requires a
trigger from &an external source to excite 1t.
This circult produces an extremely sharp pulse

which is essentlally independent of the ampli-
tude and waveform of the pulse which triggers
it.

In the quiescent condition, V-2 is conduct-
ing, V-1 18 not conducting, its grid held below
cut-off by the divider network formed Dby R-l, and

R-5 between the cathodes of V-l and V-2

IN
A =
Cl M )
E :

trigger is coupled through
C-1 to the grid of V-1 causing the tube to con-
duct. For an instant, the voltage across the
cathode resistors increases driving the grld of
V-2 towards cut-off. This, in addition with the
drop-in plate voltage of V-1, causes a rapid
change in V-2 from conducting to a cut-off con-

dition. V-2 will remain cut-off until the input
signal has decreased To the cut-off value of

ground. A positive

V-1. As soon as V-1 is cut off by the changing
input signal, the plate voltage of V-1 willl
rise, causing the voltage on the grid of V-2 to

rise, and V-2 conducts.
Thus, in a short time the circuit has been

triggered between 1ts two stable states Dby a

trigger pulse whose amplitude exceeds a definite
positive value and changes to a definite less

positive value.

B+

X1

OUT

RY R6
R5
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PARTS LIST

This parts list contains identifying information on all of the replaceable parts contained in the Model B7B.

These parts are listed in alpha-numerical order by schematic symbol number. All items with or without cir-
cuit reference numbers are considered replaceable parts.

The column headed "NUMBER" is the component identifying number assigned by CMC.

The column headed "CIRCUIT REFERENCE #'" designates the component as it is found on the schematic dia-
eram, Dwg. # 0010005, 0010006, and 0010007.

The column headed "DESCRIPTION" is, in general, a full electrical description of the component.

When ordering a complete or partial set of spares, specify by listing all of the information contained in this
list for that particular part.

ABBREVIATIONS
cer ceramic m milli or 1036 PT paper tubular
comp composition meg megohm or 10~ ohms SET solid electrolytic tantalum
EMC electrolytic, metal cased MF metal film 6 SM silvered mica
EMT electrolytic, metal tubular L micro or 10 19 V working wvolts, DC
f farad | LLLL micromicro or 10 var variable
GMV guaranteed minimum value Q ohm W watt
h henry prec precision WW  wire wound

k kilohm or 103 ohms MM metalized mylar DM dipped mica



REC — CMC STOCK NUMBER CROSS-REFERENCE

Some of the Rutherford Electronics Co. (REC) stock numbers for parts listed in the parts list have been changed
to CMC numbers listed below. These parts should be ordered by the CMC numbers.

CMC NO. REC NO. CMC NO. REC NO. REC NO.

1420002 4410027 1816019 5101327 2822024 4406056 4700059 0002528
1420005 4108200 1816023 5101314 2824002 44043251} 4700060 0002529
1518001 4008605 1816030 5101315 2824004 4404324 4700061 5002530
1518003 4008624 2114002 4404327 2826002 5374188 4700067 5002512
1518004 4008608 2118003 4104017 2826004 0374312 4705008 0002532
1518009 4008611 2128003 4103193 2828007 0304250 4705009 0002527
1518010 4008623 2128006 4103193 2828018 0306312 4705010 0002531
1518013 4008615 2128020 4103177 2828020 5306500 4717018 4680204
. 1518022 4001103 2154005 4103188 2828034 5341085 4720017 4901062
1518025 4008622 2154009 4103189 2828062 5341017 4725094 4630682
1518027 4045253 2154013 4103192 2830022 4404323 4725095 4630723
1518033 4001102 2154018 4103191 2830024 4404322 4725099 4630104
1520001 4030033 2354001 5101313 2830026 4404350 4735003 4629400
1520014 4030034 2354002 50101316 2830029 4404332 4735004 4629409
1520022 4031028 2354003 0101317 2832001 4403091 4735007 4629403
1520027 4031026 2354005 0101323 2832004 4105001 4735010 4629003
1520030 4030035 2410001 4405026 2832005 4105002 4735011 4629408
1520034 4031025 2420009 4401141 2832006 4105004 4735015 4629407
1520036 4033039 2420019 4401144 2832007 4105005 4735019 4629406
1520038 4033057 2422025 4402081 2832011 4403093 4735032 4629002
1520043 4031027 2422026 4402079 2836001 4403087 4735035 4629001
1520046 4033038 2422027 4402086 2836003 4403092 4735037 4629405
1528001 4053824 2422028 4402084 2840003 4404321 4753015 4609015
1528007 4053826 2422033 4402083 2840005 4403090 4753100 4609100
1528010 4053822 2500001 4401145 2844003 0361105 4753154 4609154
1528012 4053025 2514009 4106033 2844004 0361107 4753224 4609224
1528025 4054221 and 2844006 0361111 4753270 4609270
1528030 4066335 4106034 2844007 0363105 4753274 4683274
1528062 4053827 2514011 4404190 2844008 0363107 4753304 4609304
1528064 4052101 2514012 4409059 2844010 0363111 4753360 4609360
1528065 4052151 2520003 4108171 2844011 5360107 4753753 4609753
1528066 4052181 2520004 0101328 2844012 0360109 4754330 4613330
1528067 4054331 2612002 4501062 2844015 4108523 4754360 4613360
1528068 4066335 2810004 4104007 2844022 4108234 4755161 4685161
1528069 4053829 2814002 4104021 2844030 4108235 4755470 4685470
1528071 4052220 2814003 4104009 3120002 5400012 4755750 4616750
1528072 4055330 2814004 4104007 3120007 0401017 4756100 4601100
or 2814007 4104035 3130003 4108124 thru thru

4066338 2814011 4104083 3130008 4108525 4756126 4601126

1528073 4054241 2814019 4104120 3130014 4108236 4756331 4601331
1534004 4066336 2814902 4104021 3512001 4501064 4758033 4610033
1534009 4058103 2816001 4404326 3912001 4902009 4758100 4610100
1534011 4058107 2818001 4108099 3912002 4902007 4758101 4610101
1534012 4058105 2818004 4108100 3912003 4902019 4758102 4610102
1534016 4066333 2818006 4108104 4260100 4617100 4758103 4610103
1534017 4058104 2820002 4403078 4700008 5000247 4758104 4610104
1542001 4011106 2820004 4403102 4700009 5002515 4758105 4610105
1574001 4040123 2822004 5365004 4700012 5002522 4758121 4610121
1574002 4040124 2822005 0365006 4700013 5002511 4758122 4610122
1574003 4040125 2822008 0365008 4700018 5002524 4758123 4610123
1574004 4040119 2822010 0365010 4700021 5002517 4758124 4610124
1574005 4040126 2822012 5369021 4700023 5002513 4758151 4610151
1574006 4040129 2822015 4406049 4700024 5002526 4758152 4610152
1580012 4102053 2822018 4406057 4700025 5002521 4758153 4610153
1816005 5101322 2822019 4406047 4700028 5002516 4758154 4610154
1816006 5101324 2822020 4406048 4700030 5002525 4758181 4686181
1816008 5101325 2822021 0369027 4700031 5002518 4758220 4610220
1816014 5101326 2822023 4404211 4700032 5002514 4758221 4610221

REC—CMC-1



4758222
4758224
4758271
4758273
4758330
4758331
4758332
4758335
4758393
4758470
4758471
4758472
4758474
4758560
4758561
4758680
4758681
4758682
4758683
4758684
4758821
4758823
4759027
4759102
47359154
4759270
47359390
4759561
4760101
4760102

REC—-CMC-2

4610222
4610224

4610271
4610273
4610330
4610331
4610332
4610335
4610393
4610470
4610471
4610472
4610474
4610560
4610561
4610680
4610681
4610682
4610683
4610684
4610821
4610823
4614027
4614102
4614154
4614270

4614390

4614561
4617101
4617102

4760121
4760151
4760221
4760223
4760271
4760332
4760390
4760470
4760471
4760472
4760682
4760683
4760822
4774002
4774030
4774033
4800001
4800007
4800016
4800020
4800021
4800023
4802015
4802016
4804008
4804013
4804021
4812006
4830007
4834010

4617121
4617151
4617221
4617223
4617271
4617332
4617390
4617470
4617471
4617472
4617682
4617683
4617822
4651174
4664152
4654302
4300250
4300248
4300260
4300247
4300184
4300249
4300257
4300246
4300256
4300259
4300223
4300258
4906173
4906049

4837003
4838006
4838012
4838015
4839001

4839005

4839007
4839012
4850002
5110001
5110008
5110011
5110012
5110017
5110021
5110022
5110045
5110046
5110047
5110048
0120001
5120003
5120005
5120006
5120007
0140001
5180012
5180018
5610002
5640005

REC — CMC STOCK NUMBER CROSS-REFERENCE (cont)

REC NO. CMC NO. REC NO. CMC NO. REC NO.

4906123
4906041
4906175
4906094
4906172
4906174
4906171
4906171
4404349
4701221
4701222
4701219
4701235
4701220
4701236
4701237
4701233
4701232
4701234
4701231
4702230
4702231
4702234
4702235
4702220
4704281
4102053
4102004
5100272
5100270

5640018
5640021
5650001
5650002
5650004
5650010
5650011
5650012
5720001
5720008
5720010

0720011
5720013
5720014
0720017
5720029
6012002
6014034
6014071
6025001
6025002
6030003
6030004
8700015
8700016
8700017
8700018
8700019

CMC NO. REC NO. CMC NO.

5100271
0100266
5100267
0100268
5100269
5100273
5101329
5100274
4901014
4901065
49010438
or
4901064
4901066
4901013
4901024
4901062
4901063
6200018
6004905
6001111
6600011
6600021
4104119
4104041
4106033
4106037
4106036
4106035
4106034
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WARRANTY

The Company warrants its equipment and materials, with exception of evacuated
devices, glassware, and batteries to be free from defects in material and work-
manship under normal use and service for a period of twelve months from the
original date of shipment. The Company's obligation is limited to repairing Or
replacing any defective part or parts of such products that are returned to 1it.

All repairs and replacements made under this warranty are f.o.Db. Company's
factory shipping point or Company designated service depot. This warranty 1is
made on condition that prompt notice of defect is given to the Company, in writing,
within the warranty period, and that the Company shall have the sole right to
determine whether in fact a defect exists.

This warranty does not apply to any used equipment or material, or any equipment
or material which shall have been repaired or altered by other than the Company's
own service engineers so as, in the Company's judgment, to adversely affect it,
nor which has been subject to misuse, negligence or accident or which has been
used or operated contrary to-sound practice or operating instructions. Compo-
nents not of Company's manufacture shall be subject to the manufacturer's war-
ranty in lieu of this warranty.

COMPUTER MEASUREMENTS COMPANY /A DIVISION OF PACIFIC INDUSTRIES, INC.
SAN FERNANDO, CALIFORNIA 91342

SS-W-T7-17-67
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Model No. B7B

Drawing No., 0010005
CHANGE SHEE'T -

Following is a list of circuit changes referenced to the schematic diagram.

Description oi Change

- | - - — - - = - e — . —

On later units C600 is changed to 60 MF, 50 V (CMC No. 4033054).
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NOTES: Unless otherwise specified,
1 All fixed resistors are 1/2 watt, +10%. | ,
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, +10%.
less are in microfarads; those greater

arads. . . .
1 the positive (+) output pulse position.
hown in the (0) db attenuation position.
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