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1, DESCRIPTION

The Millen 90915 Industrial Oscilloscope is
designed specifically to meet the needs for an
industrial type oscilloscope guitable for use in
the factory, the laboratory, and the field for de-
sign, installation; maintenance, and service. In
order to provide the utmost in safety, the oscillo-
scone has a completely insulated front panel and
case so as to permit its use in circuits involving
voitages which otherwise would involve a hazard
to the operator.

The cathode ray tube has a flat face which

increases reading aecuracy because of reduced
paralax, and it is double shielded against mag-
netic fields so that it may be used accurately in
locations with strong stray magnetic fields. The
eathode ray tube is of the new mono-accelerator
type where the electron beam is accelerated at
the electron gun so that field distortions are mini-
mized and excellent defiection linearity is achieved

as well ag a very uniform spot size over the en-
tire area which the beam scans.

The vertical and horizontal amplifiers are
stable d.c. amplifiers and are identical, thus per-
mitting accurate phase measurements. :

The LINE SYNC circuit is designed #o that
regardless of SYNC AMP setting, the angle at
which the sweep starts (referenced to line vel-
tage) does not change.

A choice of seven regulated d.c. voltages per-
mits accurate amplitude calibration of either
amplifier. Both ths wvertical amplifier and ihe
horizontal amplifier are designed with compensa-
tion to hold the overall sensitivity of each ampli-
fier within ten ner esnt with line voliage changes
from 105 to 125 wvolts. The sensitivity of the
amplifiers of course ecan be calibrated accurately
at any time.

2. APPLICATION

The 90915 is particularly helpful in such
fields as industrial controls, welder controls, motor
controls, thickness gauges and controls, relays,
and in fact in almost any field involving modern
electrical and electronic control of production
processes. Some industries in which the 90915
is proving especially valuable are the aufomobile,
refriceration, air frame, paper processing, in-
dustrial regulator, textile, sheet copper and steel
mills, gilver fabrication, machine fool and many
others. Because of the insulated panel and case
the 90915 may be used in many industries where
a conventional oscilloscope would be valueless
as well as creating a severe personal hazard.

The 90915 Industrial Oscilloscope is especially
helpful in normal trouble shooting on electronical-
ly controlled motor drives such as the Thymotrol,
Regulex, Mototro] circuits and their modifications
used on large boring mills, lathes, and milling
machines.

The 90915 is so versatile that it may be used
in the laboratory in designing new controls, in
the faectory in using and sefting-up electronic

controls, and in the field for installation, main-
tenance, and servicing of controls.

The synchronizing eircuit input is completely
igolated from the chassis so that a synchronizing
signal with a d.c. level different from the viswed
gignal may be used,

The vertical amplifier input, the horizontal
amplifier input, and the synchronizing amplifier
input terminals for A.C. response are each de-
signed for 1500 volis peak to peak or 500 volls
r.m.s. maximum input potential. This allows the
use of the osecilloscope direetly in high voitage
circuits without the need of external isolatin
circuits. :

The 90915 Industrial Oscilloscope may be
used to make accurate measurements of voliage,
current, and degrees phase ghift as well as to
observe and study waveshapes, With the proper
transducer, the 30915 may be used to measure and
study pressure, strain, thickness, width, velume,
fiow, viscosity, capacity and many other para-
meters,



3. INSTALLATION

THREE CONNECTOR POWER CABLES
WITH A GROUND CONNECTION MAY NOT
BE USED WITH THIS O3CILLOSCOPE BIE-
CAUSE THE CHASSIS MAY BE ABCOVE
GROUND POTENTIAL, COMPLETE SAFLTY
IS PROVIDED BY A COMPLETELY INSU-
LATED PANEL AND CASE.

Since the 90915 is a poriable instrument
which is completely insulated and shielded from
magnetic fields, no special instaliation is required.
The detachalkle power cable is stowed in the pocket
on the ingide of the front cover of the oscilloscope,
along with the wvertical input probe, Plug the
cable into the reeeptacle on the rear of the os-
cilloscope and into a suifable source of 105-125
volt 50/60 cycle power.

The oscilloscope as shipped from the factory

is wired for operation from a 105-125 volt 5G/6
cycle line. If 210-250 volt operation is wod,
the wiring of the power fransformer = i
changed to place the two primary windings in
series, For 210-250 volt operation, the bic :
vellow lead and the black lead of the power traps-
former should be joined together and izolated
from any other connection. The brown lead
should connect to the fuse, and the black and vel-
low lead should connect to the power inpui ra-
ceptacle.

For rewiring from 210-250 volt operaticn o
105-125 volt operation, the brown lead zand the
black lead of the power transformer should bhe
connected together and to the fuse. The brown
and yellow lead and the black and yellow iead
should be connected together and to the powsy
input receptacle.

4, CATHODE RAY TUBE

The 90915 Oscillescope uses the DuMont type
5AQP— flat face, mono-accelerator five inch
cathode ray tube. The persistence of the phos-
phor of the tube shipped with the oscilloscope is
as specified on the purchaser’s order.

P1 phesphor writes with a green trace and
has medium persistence. This phosphor is gen-
erally used where the recurrence rate is above
about a hundred cycles per second and where a
longer persistence phosphor might cause blurring.
A green light filter is supplied to pass the color
of the trace but reject room light from the face
of the tube.

P7 phospher fluoresces blue and phospho-
resces yellow. The beam writes blue and leaves
a yellow long persistence trace. This phoesphor
is generally used where the recurrence rate is be-
low about a hundred cycles per second and where
the full image of the trace would be lost without
the long persistence of the yellow phosphor. An
amber light filter is supplied to pass the color of
the trace bui reject room light from the face of
the tube. The amber filter makes both the blue
fluorescence and the yellow phosphorescence ap-
pear yellow. '

P11 phosphor writes with a blue trace and
has short persistence. This phosphor is generally
used for oscillographic recording {photography).
No light filter is supplied with the P11 tube.

Both green and amber light filters are sup-
plied with the oscilloscope.

The cathode ray tube iz shipped from the
factory in its own carton and musi be ingtalled
by the customer, The oscilloscope must be re-
moved from its case in order to install the eathode

ray tube. The case is held on by two bolis on
the bottom toward the rear and seven Philiips
macllline screws around the edge of the front
panel,

The eathode ray tube is inserted through the
front panel. The camera-mounting bezsl is re-
moved by removing the 4 Phillips-head screws
near the corners of the bezel

The tube is inseried through the hole in the
front panel and through the magnetic shisid.
The base of the tube iz supported by the clamp
at the rear of the shield. Rotate the tubs =0
that the locating pin is at about five o’clock viewed
from the rear. Place the socket on the basge.

Install the proper ligﬁt filter,

Reassemble the bezel and -engraved
graticule. '

Push the cathode ray tube forward so
that its flat face is in contact with the light
filter.

Turn on the oscilloscope.

Adjust for a single horizonfal trace.

BEING VERY CAREFUL NOT TO
TOUCH THE RIEAR TERMINAIL BOALD
WHICH CARRIES VOLTAGH AS HIGIH A8
2100 VOLTS, votate the tube so thaty tie
trace is exaetly parallel with the engraved
lines on the graticule.

Clamp the tube firmly in place by tighten-

ing the two large thumb screws cn the clamp
at the rear of the magnetic shield.

Reassemble the osecilioscope in the in-
sulating case.




5. OPERATION

Plug the detachable power cable into a suif-
able source of 105-125 volt, 50/60 cycle power.

To turn the unit on, turn the POWER switch
clockwise. The DIMMER control is on the same
shaft ag the POWER switch. Clockwise rotation
of the DIMMER control increases the illumina-
tion of the engraved graticule. This will serve
as a pilot light also.

Tuarn the BEAM switeh clockwise.

Advance the INTENSITY control clock-
wise to about five o’clock.

After no more than three minutes, a
trace should appear and be stabilized suf-
ficiently for use.

If no trace appears, the positioning con-
trols are not centered, If adjustment of the

positioning controls does not locate the irace,
use the following procedure:
Set VERT. POS. with pointer straight
up.
Set HOR. POS. with pointer straight
up.
Set TRIG-RECUR to center position.
Set vertical SELECTOR to OFF,
Set horizontal SELECTOR to SWEEP.
Set horizontal ATTEN. to 1/i4.
"Bet horizontal vernier gain control to
center position.

By slight movement of the position-
ing controls, the trace can be ceniered.

6. CONTROLS

1, CATHODE RAY TUBE CONTROLS

A, INTENSITY, Clockwise rotation pro-
duces maximuym intensity. Never leave a small
stationarv bright spot or trace on the face of the
tube as thiz will burn the fluorescent material
on the ingide of the tube face.

B. FOCUS. This potentiometer controls the
amount of voltage on anode No. I, Adjustment
of this voitage results in a sharp trace.

C. ASTIG. The Astigmatism control focuses
the spot over the entire screen. This control
actually sets the voltage on anode No. 2 to a mean
value between the potentials of the horizontal
defiection plates.

D, BEAM ON-OFF. In the OFF position,
this switch biases the cathode ray tube off. This
is uwseful for photography or “standby”.

E. RED WHITE. 7This switch determines
the color of the lights which illuminate the en-
graved graticule. White iz for normal visual
use, and rad for photography.

F. DIMMER and POWER. The dimmer con-
trolg the voltage on the pilot bulbs that are used
to illuminate the engraved graticule. In the
extreme eounter clockwise position the power on-
off switch is actuated and power is removed from
the oscilloscope.

2. SWEEP CIRCUIT CONTROLS

A. SWEEP FREQ. The large outside knob
is the coarse frequency selector switch which
selects the value of capacity across the sweep
generator tube and hence selects the swéep fre-
quency range indicated on the panel. The center
knob is the fine frequency control, This is a
potentiometer which controls the amount of re-

sistance in the sweep gonerator civeuit and henee
serves as a vernier sweep freguency conirol
covering the frequency range selected by the out-
side knob and indicated on the panel.

B. TRIG-RECUR. The center knob conirols
a potentiomeier in the cathode of the sweep gen-
erator pzs fube fe control bins apd bense deter-
mines whether the sween is free runnimg or muagt
be triggered.

Turning the control in the clockwise direction
cauges the gsween to free run. MNormally for free
running the contrel should be set a few devrees
further eclockwise than that just necessary io
cause free running. Thiz adjustment is made with
the SYNC AMP control st extreme counter clogk-
wise position. The best triggered opevation is
obtained when the control is set to the point
where the sweep will just not guite free run.
Again, this adjustment must be made with the
SYNC AMP econtrol at exireme counter clock-
wise position.

C. BYNC SELECT. The large outside knob
controls the switch which selects the source of
the sweep synchronizing veitage, The following
sources are availabla:

—+INT ig positive internal synchroniz-
ing voltage taken from the vertical
amplifier.

——~IN_T is negative internal synchroniz-
ing voltage taken from the vertical
amplificy.

-+LINE  i¢ positive synchronizing vol-
tage taken from the power frans-
former.

—LINE is negative synchronizing vol-
tage taken from the power irans-
former.



EXT In this position of the 8YNC SE-
LECT switch, the EXT SYNC bind-
ing posts are connected to the syn-
chropizing voltage amplifier, The
EXT SYNC binding posts are com-
pletely isolated from the chassis,
therefore, the external synchroniz-
ing voltage need not have a terminal
common with the sizgnal applied to
the vertical amplifier. Also, the
polarity of synchronization may be
reversed by reverging the connee-
tions to the EXT SYNC terminals.

KEYED 1In this position of the SYNC
SELECT switch, provision is made
for manually keying the sweep.
Ground the upper EXT SYNC bind-
ing post to the lower HORIZONTAL
INPUT binding post each time it is
desired to trigger the sweep.

D. SYNC AMP., The center knob controls
the amount of sweep synchronizing voltage. The
circuit contains a synchronizing voltage limiter,
hence there is no danger of overloading the sweep
generator.

3. VERTICAL AMPLIFIER CONTROLS

A. ATTEN. The large outside knobk controls
a four step compensated decade atienuator for
selecting the appropriate level of attenuation of
vertical inpuf signal. The attenuator is made of
precision registors.

The inside center knob controls a vernier
gain control, This iz a potentiometer with a ten
to one range to operate between the attenuator
steps.

B. SELECTOR. This switch selects the in-
put to the vertical amplifier.

AC POST In thig position, the signal
apphed to the VERTICAL INPUT binding posts
is applied to the vertical attenuator and amplifier
through a 0.1 mfd. 1500 volt condenser,

DC POST In this position, the signal
applied {o the VERTICAL INPUT binding posts
is applied directly to the vertical attenuator and
amplifier.

CAL In this position, the signal se-
lected by the CAL DC VOLTS control iz applied
directly to the vertical attenuator and amplifier.

OFF In this pogition, the input to the
vertieal attenuator and amplifier is short ecir-
cuited. Thig position is particularly convenient
when ealibrating.

DC PRB In this position, the signal
applied to the probe is applied directly to the ver-
tical attenuator and amplifier. There is a ten
to one attenuation in the probe,

AC PRB In this position, the siygm:
applied to the probe is appliad to the
attenuator and ampiifier through a 0.1
volt condenser. There iz a ten to one atlenus
in the probe.

C. V.BAL. This is a potentiomefar s
justed by screwdriver at the front pane!
cagionally it iIs necessary to adjust the bs
of the input stage so that changing the ve
gain control will not change the vertical p
ing. Because of the design of ths gain e
and positioning circuits and becs
ruggedized 5 star tubes are used, the
dustrial Oscilloscope has unusually stable
amplifiers. - Therefore the need for readjuzting
the balance occurs very rarely.

The balanece adjustment is made as follows:

Turn the VERTICAL SELECTOR to
OFF.

Set the vertical vernier gain control full
counter-clockwise,

Center the spot by adjusting VERT, POS.

Set the vertical vernier gain eontrol full
elockwise,

If the spot moves, it should be recentorad
by the V.BAL adjustment. If a few minutes
warmauap time iz allowed, this adjustment will
need be made rarely.

Should it be impossible to adjust V.BAL
so that changing the vertical vernier gain
control does not change the vertical position-
ing, V1 should be replaced by a new General
Electric b star 5814-A tube.

4, HORIZONTAL AMPLIFIER CONTROLS

A, ATTEN. The large outside knob controls
a four step compenszated decade attenuator for
selecting the appropriate level of attenuation of
horizontal input signal or sweep voltage. 'The
attenuator is made of precision resistors.

The ingide center knob eontrels a vernier
gain control. This iz a potentiometer with a ten
to one range to operate between the atlenuator
steps.

B. SBELECTCOR. This switch selects the in-
put to the horizontal amplifier,

AC In this position, the signal a:
to the HORIZONTAL INPUT bhinding p
applied to the horizontal attenuator and amni:
through a 0.1 mfd. 1500 voit condenser ‘i'he
sweep iz turned off.

DC In this position, the signal anplied
to the HORIZONTAL INPUT binding posis i3
applied directly to the horizontal attenuator and
amplifier. The sweep is turned off.



CAL. In this pogition, the’ signal se-
lected by the CAL DC VOLTS switch is applied
directly to the horizontal attennator and amplifier,
The sweep is turned off.

OFF In this position, the input to the
horizontal attenuator and amplifier is short cir-
cuited. This position is particularly convenient
when calibrating., The gweep is turned off.

SWEEP In this position, the sweep is
turned on and fed into the horizontal attenuator
and amplifier. Normally, the ATTEN. should
be set in the 1/10 position for a normal sweep
length.

SET 'This position is used only when
aligning the compensation of the horizontal ai-
tenuator or if for some reason it is desired to
put the sweep on the vertical amplifier only.

The following conditions exist when
the HORIZONTAL SELECTOR switch
is in the SET position:

Sweep i3 turned on,

Sweep is fed to the CAL DC VOLTS

switch only,

The horizontal amplifier and attenuator
is connected to the HORIZONTAL
INPUT binding posts.

If the CAL DC VOLTS switch is set
to SW SIG, the sweep may be fed
into the vertical attenuator and am-
plifier by setting the VERTICAL
SBLECTOR switch to CAL,

To synchronize the sweep in this posi-
tion it is necessary to use external
synehronization.

C. H.BAL. This is a potentiometer ad-
justed by screwdriver at the front panel. Oc-
casionally it is necessary to adjust the balance
of the input stage so that changing the horizontal
gain control will not change the horizontal posi-
tioning.

Because of the degign of the gain control
and positioning circuits and because stable rug-
gedized b star tubes are used, the 90915 Industrial
Ogscilloscope has unusually stable d.c. amplifiers.
Therefore the need for readjusting the balance
occurs rarely.

The balance adjustment is made as fol-

OFFTurn the HORIZONTAL SELECTOR to
.Set the horizontal vernier gain control
full counter clockwise.

If the spot moves, it should be recentered
by the H.BAL. adjustment, If a few minutes
warm-up time ig allowed, this adjustment
will need be made rarely.

Should it be impossible to obtain balance
by adjusting H.BAL. so that changing the
horizontal vernier gain control does not
change the horizontal positioning, V4 should
be replaced by a new General Electric 5 star
5814-A tube.

lows:

E. ADDITIONAL CONTROLS
A. CAL, DC VOLTS., This smtbh geiects
accurate DC ecalibrad voltages which may 1
apphed to either ator and &fnimim and .
which is also supplied to the CAL QUT jack, This
switch may alse seieci a sweep vzﬂtag;g; gampie OF
a line voltage sample.
a. 3W SIG.
of the sweep =i
position of tha
the CAL OUT i
turned on by 3
LECTOR to 8V
b. .3, 1, 3, 14,

%

In this position & sample
1 iz appiied to the CAL
\.'} CAH k,i‘ 1 “C’?‘m& aﬁzd

a and “)O In these posi-
tions an accurais 1.0, voltage of the value
gelected iz awpyl to tnth SELECTOR
switches and to the CAL OUT jack,

¢. 80 Cyele. In this pO‘altIOIl a gamnle of
the heater voltaze sg a source of Iine fre-
quency is applisdio b h SULJLCT()R switches
and to the CAL OUY jack.

CALIBRATION:

Set AL DO VOLTS to the desired
calibrating D.C. voltage.

Set the SELACTOR (either vertieal or
horizontal ag required) to (OFF.

Set beam o & reference noint on the
graticuie, {(Such as one inch below cen-
ter for vertical calibration or one inch
to the left of center for flomzontd} cali~
bration.) :

Set SELECTOR to CAL.

Adjust the vernier gain to move the
beam to a convenient point above center
for vertical calibration or to the right
of center for horizontal calibration—
say, one inch.

The ealibration ig the calibrate voltage
divided by the inches deflection. If one
volt had originally been selected, this
would now mean the oscillogeope is cali-
brated for 0.5 voltg per inch since ftwo
inches of deflection was used.

THE V. BaAL ¢or H, BAL) ADJUST-
MENT MUST BEE €BT CORRECTLY
EEFORE ATTEMPTING TO CALI-
BRATE,

B. DEFLECTION PLATES. 'The terminals
on the deflection plaie terminal board are | 300
volts above chassis. Behind the door on the left
gide of the oscilloscope ecase is a terminal hoard
for connecting directly to the defieciion plates,
Remove the jumpers and eonneet to the indicated
terminals. No centering or positioming voltages
are normally available when the jum
moved. A large ragistance of five 1
may be used in placa of the Jv.mpe:z ,
ing centering voltages but also JAUS "Ti"‘ NEEY
PLATES TO RUN 1300 VOLTS i;v AROVE
CHASSIS., Of course an external sowrce of D.C.
centering voltage may be used.




7. CIRCUIT DESCRIPTION

A. The horizontal and vertical amplifiers are
egsentially identical; therefore the description
of one also describes the other.

Bach amplifier consists of a cathode fol-
lower gain control stage and a differential two-
stage D.C. amplifier.

One grid of the input stage is grounded
and the other hag the input signal applied to it.
Thus the cathode whose grid has signal applied
to it reproduces the input signal while the cathode
whose grid i3 grounded has essentizlly no signal.
Hence, a poteniiometer placed between these two
cathodes acts as a gain control. Since direct
coupling is used throughout the amplifiers, it is
necessary that the two cathodes be at the same
D.C. level with no signal, otherwise the bheam
would shift with gain conirol setting, A balance
adjusting potentiometer, V., BAL or H. BAL, is
uged for the purpose of adjusting the two cathodes
of the input stage to the same level,

The sacond stage of each amplifier is 2
conventional differential D.C. a.mplifier with cer-
tain additions. Positive feedback in the form of
a small capacitor conueeted from the second plate
to the first grid is introduced to reduce the ap-
parent input capacity; thus decreasing the amount
of phase shift that occurs ag the vernier gain set-
ting is changed. The cathode of the second stage
derives ils bias not only from self bias but also
from a resistor connected to the unregulated B-L,
As the line volfage varieg, the gain of the amplifier
is changed to counteract the change in the sen-
sitivity of the cathode ray tube deflection plates.

The final stage of each amplifier is a
conventional differential D.C. amplifier with the
addition of negative {eedback in the form of plate
to grid resistors to improve linearity, to aid in
gain ecompensation, and to improve frequency re-
sponse,

A factory set gain control is acrosg the
plates of the second stage, This is set at the
factory to give the vertical amplifier a maximum
gengitivity of exactly 0.3 volts D.C. per inch of
deflection and the horizontal amplifier a maximum
sensitivity of exactly 0.375 volts D.C. per inch
of deflection (0.3 volts D.C. per 0.8 inches of de-
flection).

B. SWERP AND SYNCHRONIZING
CIRCUIT

The sweep synchronizing cireuit has a
single stage of amplification followed by a syn-
chronizing voltage limiter {diodes back to back)
which feeds the 6Q5-G gas sweep generator tube.
The sweep generator is the conventional gas tube
type with a clamp cireuit added to hold the plate

voltage at the desired level when the sweep is

being operated in the triggered mode. This is
followed by a cathode follower. In the cathode

of the cathode follower i3 a 1
{SWEEP BALANCHK) which is fact
to set the sweep velitags to a zZero &
to prevent horizontal shifiing of {k
horizontal gain is varied, The BHY
ANCE control iz mounted on the
pre-set at the factory. Yo prov :
the return trace, the sawicoth sweop ¥
differentiated, amplitied, and apphad to the
of the cathode ray tube.

The voltage for synchronizing the swaep
generator may be obtained from thes v ER el
plifier, line, external binding posts, or

keying. The LINE aynchroniz i
rived from a clipped, differentiatec
ing at the powsr transformer,
pulses correspond to zero depreas
relative to the line vollagse, I
LINE SYNC., the sweep will emrt at
degrees relative o the line v sitagze, depe :
the polarity selected. Thua me syne %1%:@13

phasge or time relative o ‘é’}?e z:;::zf O.&?‘"
wave, There is a very slight delay of ot :
over two degrees in The start of the aWeaesn ) how-
ever, this is constant.

An external signal of one half veolt peric
is needed to synchronize the sween generabor.
There is an isolation transformer between the
EXT SYNC binding posts and the svnchronizing
circuit so that svachromizing signals which do
not have a common bus with the signal voder ob-
gervation may be used. If both binding posis ara
not needed, the ene not used should be grounded
to a ground binding post on the coscilloscope.

The EEYED position of the BYN{O 28
LECT switch provides 2 means of manus Y-
ing the sweep. All that is necessary is to ground
one of the EXT SYNC hinding posts each time it
is desired to trigger the sweep.

C. POWER SUPPLIES

1. HIGH YVOLTAGE Approximately minus
2100 volts is provided for the cathode ray tuba.
It has a conventional half wave rectifier with an
RC filter.

2. LOW VOLTAGE — UNREGULATED
Approximately 460 volts iz supplied by a full
wave rectified, L—C filler arrangement. This is
arranged to provide minus thirty velts bolow
chassis and plas 430 volts above chassis.

3. LOW VOLTAGE — REGULATFT'? A

plus 195 volts; thls apm,ars as mint: Enr*
below chassis and plus 185 volts =pove ol
A potentiometer (REG ADJIUST) for setls
output of the regvlat o power supply 40 1
volts above chassis is provided on the (La, i,
This eontrol is pre-set at the factory.



8. TECHNICAL SUMMARY

A. FREQUENCY RESPONSE

Vertical Amplifier or Horizontal Amplifier

D.C. Amplifier using either the terminals
or the probe and at any gain setting.
0 to 100 KC. -6 —10%
0 to 200 KC, -0 —30%
0 to 400 KC. 40 —50%
Sguare Wave response 0 to 10 KC.

A.C. Amplifier using either the terminals
or the probe and at any gain setting.
Same as D.C. Amplifier except low
frequency 3 db. point is 0.3 eéycles.

Square Wave response 30 cyeles to 10 XC.

B. SENSITIVITY

Vertical Amplifier
Terminals
D.C.—0.8 volts D.C. per inch deflection.

A.C~0.3 volts peak to peak per inch de-
: flection
0.106 volts r.m.s. per inch deflec-
tion.
Probe
D.C—3.0 volts D.C. per inch deflection.

A.C.—3.0 volts peak to peak per inch de-
flection.

1,06 volts r.m.s, per inch deflec-
tion.

Horizontal Amplifier
D.C.—0.875 volts D.C. per inch defiection.

A.C.—0.375 volts peak to peak per inch
deflection.

0.133 volts r.m.s, per inch deflec-
tion.

C. MAXIMUM INPUT POTENTIAL

Horizontal Amplifier or Vertical Amplifier
550 Volts r.m.s.
1500 Volts peak to peak

D. INPUT IMPEDANCE

Horizontal Amplifier or Vertical Amplifier
Terminals—b5 megohms and 45 mmf,
Probe—10 megohms and 13 mmf.

E. LINEARITY

Horizontal Amplifier or Vertical Amplifier
Less than 5% non-linearity.

F. POSITIONING

Vertical Amplifier—At least 2.7 tube di-
ameters.

Horizontal Amplifier—-At least 1.7 tube di-
ameters.

G. PHASE SHIFT BETWEEN AMPLIFISNRS

With like gain and attenuator settings, there
is no appreciable phase shift at frequencies up fo
one megacyele,

With one amplifier adjusted with vernier
gain at 14 and the other at maximum (worst pos-
sible condition) phase shifis are;

1.3 degrees at 30 KC.
2.8 degrees at 100 KO,
14 degrees at 500 KEC.

H. AMPLITUDE CAIIBRATION

0.3, 1.9, 3.0, 10, 30, and 100 volts D.C. =4%
(regardless of line voltage) available to either
amplifier through panel switch and also available
at a jack on the panel.

I. SAMPLE LINE VOLTAGE

Available to both vertical and horizontal
amplifiers through panel switching,

J. SWEEP

Type: 6Q5-G gas tube.
Triggered or recurrent.

Range: 2 cycles per second to 30KC, per
gecond with vprovisions for adding
external capacity for slower sweeps.

Synchronization: Plus Internal

Minus Internal
Plas Line
Minus Line
Plus External
Minus Kxternal
Eeyed
Synehronizing voitage is applied through
a limiter.

K. CATHODE RAY TUBE ACCELERATING
VOLTAGE '

2100 volts, permits use of P1, P7, or P11
screens.

L. BLANKING

Input Impedance: 8.3 megohims and 70 mmf.

Input Voltage: Minus 20 volts peak to peak
to blank.

Blanking Input Terminal: Front Panel.

M. DEFLECTION PLATES

Available for direct connection.
Capacity 15 mmf. each plate to ground.
Sensitivity:
Vertical 2614 to 3214 volts D.C. per inch
deflection.
Horizontal 3314 to 42 wvolts D.C. per inch
deflection.



PHYSICAL SPECIFICATIONS

Height:1514 inches including handle.
Width: 10 inches.

Depth: 2214 inches overall.

Weight: 40 pounds.

AMBIENT TEMPERATURE RANGE

0 to 50 degrees centigrade.

POWER REQUIREMENTS

105 to 125 volts 50/60 cycles, or
210 to 250 volts 50/60 cycles.
105 watts power consumption.

TUBE COMPLEMENT

2-—-5814-A—Amplifier Input—General Elee-
tric 5 Star.

2—6201—Differential Amplifiers — General
Electric 5 Siar.
2--GBK7-A—Amplifier Output.
1—12ATT7—Synchronizing Voltage Amplifier
and Sweep Voltage Clamp.
2-—1N48—Crystal Rectifiers.
Synchronizing Voltage Limiters.
2—IN91—Crystal Rectifiers—Line Froguen-
¢y Synchronizing Voltage Limitsrs.
1—6Q5-G—Sweep Osecillator—Dumont.
1 12AUT7-A--Sweep Cathode Follower and
Blanking Amphi}er for Eeturn Trace.
1-—5AQP—Cathode Ray Tube—Dumont, P1,
P7 or Pil,
1—1B3-GT—High Voltage Rectifier.
1—5Y3-GT—Low Voltage Rectifior.
1—6AQ5-8eries Voliage Regulator.
1—6AU6—Voltage Regulator Control.
1—0AZ—Voltage Reference.
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