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You will never need crystals again with

the Bearcat 101 Scanner BEARCAT
BEARCAT 101 SPECIFICATIONS | HAND-HELD
FREQUENCY RANGE |
- 50rnH
-h?&%ﬁ% 43%- 1?9&& SUGGESTED RETAIL PRICE
= UHF BAND 450-470mHz $129.00 WITHOUT CRYSTALS
“T" BAND 470-512mHz
=k HAM BAND 146-148mHz OUR PRICE
UM USABLE
e JENCY RANGE $129.00 WITH CRYSTALS OF
All of the above plus UHF fre- YOUR CHO|CE
quencies from 416 to 450mHz.
SIZE 9"Wx 3% Hx7%' D
WEIGHT 6 1bs. 4 oz, SPECIFICATIONS
POWER REQUIREMENTS 417 v ac, 30w i S G5 6 AT
eight: 12 vezs.
AUDIO OHIELL 2V i ‘:of«:lﬂequiremenls.‘ 6 Vde (k prnlig,lll hatteries) )
ANTENNA Telescoping (supplied) 5 Vde (4 Nickel Cadmium batterics)

i 6 Vde external power
SENSITIVITY buv for 20 db s,fﬂ_ ratio on L and H i D g NG ;
Bands. U Bands Shghﬂy o Antenna: Telescoping antenng aml wire :I:ule-l;ma (hlnlh supplied)
5 {E er anlenna can als ¢ used.
Sl 5 ikl ooty 1 ol fr 20 i, i
SCAN RATE 20 channels per second Channels: Up to 4 cry tal-controlled "Ei'uf:_;p!s"l"a.\‘ be seanned
k automal y or selected individually or any
JACKS External antenna and :;pec] er sttt s
. » Squelch Control Frequency Range:  Low band 30-50 Ml total spread 8 Milz
Lt . Vglume off/on Control requensy B High band 150174 MH; total spread 10 Mily
. i n/ n Scan Rate; Approximately 8 channels per second ) i
SUGGESTED LIST PRICE S omoinge Man SCO Crystals: Miniature plug-in type A-135 lor easy user msla\l.‘lxllcn
$349.95 G et Selagi S&Nﬁ%’\:s | Accessories supplied: Telescoping antenna for both hands, covenient wire
245 - Light Emitting Diode Channe Ksledcay
Indicators Panel Features: Squelch controlf Y olume on-off control/Combined

Atomatic-Manual Channel Seleet switch/4 Channel

QUR PRICE . Channel Lock-Out Program Sl e e S

$309 95 Sl itch External antenna jack/Forward facing 2" speaker
: : Progrcm Recdy S Certified under FCC Regulations, Part #15

« Program Enter Switch
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CALCULATORS 2 359 3 e
SR-52 $199.95 T | o
SR-56 89.95 Chargm i
SR-51-11 59.95 FREQIMHZ)
PC-100 169.95 el Iand fRLI—'C?GED‘
i for fi se.
o1 ﬁgiesc:;sult?on%n low range.
H EWL ETT-PAC KARD @ Overload protection.
—digit LED display.
CALCULATORS o o 80 Mz frequancy *
= == (¢ - 675.00 range. ‘
L = E 5 HP-97 ® C-MOS construction.
WC@ "L mj< g wj\m \ﬂcs' W L mN “@Q HP-67 399.95 @ 30 mV sensitivity—Amateur and GB frequencies.
HP-25C 180.00 Ideal for audio, broadcast,
0 HP-25 132.00 ?rrggszuﬁ‘réigg and industrial
THE LM-4 percmesn . S190 HP-21 72.00 :

0.1% Accuracy

Full four digits.

Less than 2" high.
Automatic zeroing.
Automatic polarity.
Low power:<3W.
MOS/LSI construction.
Low, low price.
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new SC-5 Prescaler
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JEFF ROLOFF

AN EASY-TO-USE COMPUTER SYSTEM MUST
have essentially four major sections.
There is, of course, the actual processing
section that usually (at least for small
users) contains a microprocessor IC.
There must also be input and output
sections so that the processor can
communicate with the outside world.
The last section that is essential for a
computer’s operation is the memory.
This is used to store programs and data,
and it can be either a memory that
needs to be accessed very quickly when
running a program or a memory used to
store information for long periods of
time, such as cassette tape.

The 2650 computer project presented
here has all of the above circuits
mounted on a single printed-circuit
board. In addition, there is a versatile
supervisor program that allows you (o
easily create your own programs. The
heart of the unit is the Signetics 2650
microprocessor. Basically, it is a simple
to use microprocessor with a powerful
instruction set. The input device can be
any ASCII-encoded keyboard, which
simply hooks to an input port of the
computer. The output device is a high
quality 80-character by l6-line video
display generator which is fully con-
trolled by the processor. There are also
parallel input and output ports (one
each) to allow you to communicate with
any other peripheral device, such as a
line printer or a floppy disc. The

Part |. Built on a single printed-circuit
board, this 2650 microcomputer contains a video
and cassette tape interface and resident supervisor
program. Add a keyboard, video monitor, cassette tape

recorder and power supply for a complete working system
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SPECIFICATIONS
DISPLAY GENERATOR

Display Format: 16 lines of 80 characters. User programmable character generator
selected by setting bit 6 of the stored data to logic-1 level. Bit 7 available for any
special user application.

Method of Accessing: The processor writes correct RAM location to place a
character on the screen,

Output: Composite video, 1 volt P-P nominal, 75 ohms, 7.1 Mhz.

Cursor: Written by processor just like any other character. Supervisor uses a square
dot centered in character field.

Screen Blanking: During horizontal or vertical retrace, between character lines and
whenever the processor is accessing the display memory.

Display Addressing: Starts (upper left hand corner) at address H1000, and ends at
H14FF. As addresses are incremented, the display position moves downward.

Additional User RAM: A total of 768 bytes starting at address H1500. Actually a part
of the display memory, but this is transparent to the user.

PROCESSOR

Type: Signetics 2650 microprocessor.

Buffering: All processor signals buffered for TTL fan-out of 10.

Memory: 1K bytes of PROM which contains supervisor program. 768 bytes of RAM
unused by display is available for user programs. PROM is on-board expandable to
4K bytes.

Control Lines: Pause and stop-clock lines allow single stepping of programs.
Disable-lines for address data, and control buses to allow DMA (Direct Memory
Access) or dual processor operation.

CASSETTE INTERFACE

Recording Format: 300 baud, 1200/2400-Hz Kansas City Standard.

Output Voltage: 100 mV P-P.

Misc. Size: 8'/-inch square printed-circuit board.

Power Consumption: 3 amps at 5 volts.
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output port is accessed by the WRITE PIN
PARTS LIST DATA instruction. NO. P1 P2 P3 P4 P5 PG
The Timing Chain and Sync Gener- A F.
istors '/s watt, 5% IC1—2650 microprocessor (Signetics) 1C62—7420 ator circuit digvides the 14 M)]('IZ clock in ! ALt Ay L. UL i oNn
L e A s, 1G21C10, IG21, IC22, 1078, IC79—74126  1C63, IC67—7404 Tl SN 0 -
R1-R6, R14, R18—10,000 ohms A e 1Cé9—74b8 : |C66—74109 several stages to form the various signals 2 CTRL DISABLE GND N7 +5Y Al4 ouT 3
R7, R8, R16, R17—1000 ohms c11, , 10707425 needed to interface with a video moni-
IC12—7414 : e 3 SERIAL INPUT 45V INS GND TD-0N
R9—330 ohms IC13. 1C17—3624, pre-programmed |C72—555, timer tor. Derived from these divisions of the
211(1)_;5300?1;[25 PROM containing supervisor program ICTS_ZJ‘?;SSO master clock are the signﬁls HORIZONTAL 4 A1g IN4 0y GND +5
I IC14-IC16, 1C18-1C20, 1C48—3624, IC74— . SYNC, VERTICAL SYNC, and BLANK VIDEO 5 RUN/WAIT (OUT) Ag Dg VIDED OUT N1
R1 2_4608 0:':12 PROM (see text) XTAL1—14.192640 MHz series-resonant (composite blanking). Figure 3 shows R
212—430 ghms IC23, 1G24, IC65, IC75, IC77—74T4 MlcSréSta(l) b b ateket for 101 the relation between the vertical and § EALSE 26 % A1z L2
¥ IC25, IC71, IC76—7400 —One 40-pin or 1C1, ] ok , y
18 720,090 chims |G26-9344, 4-bit by 2-bit multiplier six 16-pin DIP sockets and printed- ho%ﬁonlt)%l‘ u}fmn%[and ko Pl : R A ] L IS
R20—68,000 ohms L (Fairchild') i basrd he Display Memory c:1r,cu1 consists 3 TR Ay GND D 5V 7
R21, H22_#20,000—o m tr |C57.1G29—74157 The following parts may be ordered of sixteen 2102-I’RAM IC’s and up tf) ; | TAPE REGORDER J -

B 50 o, diec IC30-1C45—2102-1, RAM (Signetics) from: Central Data Company, P.O. Box two 3624 PROM’s. The 3624 PROM’s e Ro | CARPHONE 3 SELL 1
C1; €2, 0186 2 1D6 L siahale 1046, 1G47—74125 2484, Station A, Champaign, IL 61820. are used for both the character genera- 10 (SQUARED) Aq MICROPHONE Ds WRP By
C3, 014—0101 PF i ; |C49.-3624, pre-programmed PROM IC49—3624, pre-programmed PROM tors and the supervisor program (as 1 o D A B
Cgl ggﬂc% C% 'G15-C29—0.1 pF, disc character generator, upper case character generator, upper case, $27. opposed to 1702’s) so that the whole L 2 i 1 z
0093 F IC50-IC52, 1C55-1058—74163 ic13, (0173624, pre-programmed system could run off of a single supply. 12 sy A4 aurs 0

—0. ; superviso : "o £,
C12, C13—0.056 pF, +1 0% polyester film Il(ég:i:;i?gd EERT EI‘:I;CE.C)n aining sup progra The us;: of EROM s for character gener- 13 ok e il — - 5
D1, D2—1N914 diode ok L PC board, predrilled and etched, $30. ators also allows you to f:l'ﬁ.dle your own = T - A =
D3—1N4729 Zener IC60—T74166 An assembléd and tested microcom- characters, symbols or limited graphics. !
D4, D5—1N4148 diode R i puter board, $325. If bit 6 of the ASCII data is low, it 16 RESETIN Ag ouT1 OPREQ Bg
Q1, @2—2N5139 transistor ' selects one of the character generators = 5 o = -
(IC49), while if it is high it selects the 3 13

number of ports can be easily expanded
to 256.
The on-board memory consists of

Bt

SN

CPU CLOCK T T2 To m T2 T2 T0 T T2 T2 T0 m T2 T2"

FAST OPREQ

other (IC48). The outputs of the char-
acter generators are fed into a parallel-
to-serial converter where they are sent

FIG. 6—PIN CONNECTIONS of DIP sockets used to connect microcomputer to external devices.

character on the video display moves
down one line. When it gets to the

The last circuit is the Cassette Inter-
face, which connects to the serial input

SLOW OPRED o — o & out at a 14 Mhz rate. They are then bottom line, the next character is on the and output pins of the 2650 processor.
1024 b_YleS of PROM used to Sibne Ihe Au[‘:;;ﬁ::::i? eI\ TR PR T VALID FAST e [VALID] mixed with the sync pulses to form the top line, one character to the right of the The modulator consists of an oscillator
supervisor program along with 2048 R 2 e b S TUMSEC NAX composite video signal that is sent to the ~ present one. Therefore, when the dis-  and galing circuitry to allow either 1200
bytes of RAM used for the video- BN T e T — monitor. The video output voltages are  play memory is filled, every memory or 2400 Hz go to the tape recorder’s
display generator and for program stor- wio] gon — L——— — e shown in Fig, 4. location from address 1000 to 14FF is  microphone jack. The demodulator con-
age. t'];h!: exfgéla:dgﬁxfcond;‘g;fd l:asa iﬁﬁ,w“}umu =1 ] it ! Since the processor and the display filled with data. If you wish to write sists of a limiter (IC74) and two Mono-
cassette-tape recoraer. A o) e . o : . share the display memory, the address characters across a line, you must incre- stable Multivibrators (1C73-a and IC73-
sette-tape interface IC is provided that Fiis.:2=2650 MIGROPAOCESSOR Hming (8 CORAIRS, lines of the %is)}glay meglory must be ment the address by lg, thus moving b). The output of monostable IC73-a
uses the 1200/2400 Hz, 300-baud stan- i switched between the processor address ~ you to the right one position. So from goes low if the input frequency is not
dard to store the data. When the cassetle — 15CAN LINE 7l bus and the display timing generator.  locations 1500 to I7FF you may put  fast enough to keep retriggering it
interface is not being used. data lines . 3 : ; 5 . ! 4 The Display Memory Address Switch your own programs and data, just as if (somewhere between 2400 and 1200
are available for serial 1/O (Input/ HORIZ €0 368 ] f 0 0 0 0 0 936903680369 02 circuit does this. When the Display the video display wasn’t there. Hz). This output is latched by IC75-b,
Output) data transfer. The computer DISPLAY AREA I Generator is not writing characters (and It may help to show what would and the other monostable (IC73-b) takes
operates off of a single +3-volt supply. HOMERING o therefore not accessing memory), the  happen if the memory addressing  care of bias and distortion problems.
When it comes right down to 1t, all that f————— FRAME———————] DISPLAY ACCESS line is low, which selects scheme was worked out another way. If ~ This output is sent to the serial input
you negd to get rolling in microcom- ERTLNO 12 3876 67 89 101112131416 1617181920210 1.2 4 0 264(72.7%) the processor address bus to be gated to the addresses were incremented as the (sense) line of the 2650.
puters is the board described in this DISPLAY AREA nnnnannnnnnnnnn-—— o the RAM. When the display is not  characters were being printed on a line,
article, plus an AS_CH'e“COdCd key- (LK L blanking the video, however, the Timing then addresses 80 to 127 would be left Installation
board, a video monitor, a cassette-tape VERT. SYNC R

recorder and a power supply.

Something more should be said about
the supervisor program at this time since
it pulls all of the hardware together to
form a simple to use computer system.
The program allows you to have
cassette-tape input or output to or from
any memory block (in a standard
format, in any length that you want),
display or change memory, set a soft-
ware breakpoint (stop) address, inspect
and set the CPU registers, and jump to
any memory location to execule your
program.

FIG. 3—TIMING DIAGRAM of horizontal, vertical and sync signals supplied to video monitor.

ships for the 2650 microprocessor. Note
that both oPREQ (operation request) and
the address lines become stable some-
where in an interval of about 600 ns,
depending on the individual 2650, the
temperature and  the power supply
voltage. The 1.18 Mhz TTL clock for the
2650 is derived from the output which is
4 division of the 14-MHz master oscil-
lator used in the display unit.

Because the microprocessor and the

IVWHITE

0V SYNC
FIG. 4—COMPOSITE VIDEO SIGNAL supplied
to video monitor.

display releases the memory to the pro-
cessor whenever it is doing inter-line or
vertical blanking, which accounts for
about 53% of the time. Therefore, the
processor runs at about half-speed when
continually accessing the display mem-

Chain and Sync Generator
selects the addresses for the RAM in an
ordered fashion.

There is a special pattern by which
the display accesses the RAM. This
pattern allows all locations of memory
not used by the display section (there
are 768 of these bytes) to be confined to
one memory block, not just several
bytes here and there scattered through-
out memory. A memory map for the
display is shown in Fig. 5. When the
address of the RAM is incremented, the

80 CHARS

unused, along with 207 to 254 and so on
to form 16 groups of 48 characters each.
All of these groups are separated by 80
characters, and programs cannot be
written in them unless they are less than
49 bytes long! The addressing format
can be ignored by someone program-
ming the unit, for it is'transparent to the
programmer. It was thought that it
would be appropriate, however, to bring
it out here for a more hardware oriented
person,

The PROM memory consists of up to
eight 3624 4K-bit PROM’s that are

Connecting the circuit board to exter-
nal devices is accomplished through the
use of DIP plugs and sockets. Figure 6

. shows the pin connections of these sock-

ets.

Connection to your video monitor is
made using plug 5, pins 4 and 5. Pin 4 is
the ground, and pin 5 is the 1 volt P-P
composite-video signal. Plug 6 is used to
connect to your keyboard. The pin
numbers that correspond to the ASCIT
data bits can be found in Fig, 6.

The strobe signal must be low going,
and should ideally be active as long as

display unit use the same RAM (unless ory, which is very seldom. When the (RyAqg SELECT] selected as a function of the upper six the ke_y is depressed. Note that the

Theory of operation you expand the RAM), a priority display is using the memory, pin 36 address lines. The first two IC sockets supervisor program will not accept a

Ficure 1 shows the schematic for the arrangement for the memory had to be (orak) of the 2650 is high. ZND CHAR (IC13 and IC]?) on the PC b.oard are very §hort strobe pulse, since the soft-

2650gmicroéom - teF Syitari. Boviise of devised. Since the processor could be in Data is transferred between the pro- ;SDTDL“'E,E““H usually filled with the supervisor pro- ware is used to dct.ect the strobe. If your

8 hy hiteet 7 f th)é 2650 micropro- the middle of an access when the cessor and peripheral devices via the 1ST CHAR et gram. It should be pointed out that keyboard strobe is small (less than 1

= t esgfc tlhzc L}l}rrzczssor and ];us E)l?rive display needs the memory again, the parallel input and output posts. The ]\SJD;'L“,E,UDH (Ag-A SELECT) other programs could be written that ms), you can add the circuit shown in

2 C?S(':uit, is very simple. All of the output  display checks to see if the processor is keyboard should be hooked to the input ST CHAR 80TH CHAR would allow the board to have a special ~ Fig. 7 to be sure that the program will
i 50 st L o d if it is, the displa port by connecting it to the correct pins 16TH LINE 16TH LINE purpose such as an intelligent terminal catch every keypress. >
©  lines of the 2650 are buffered by tri-state accessing RAM, and 1if it 1s, the display o+ ADDR=100Fy ADDR=14FF o ards hz be that 3
% buffers, and the data bus is buffered in waits. After the processor is finished of plug P6. The data from the keyboard or a process controller. These programs Most keyboards have a strobe that
e both directions, with only one set of accessing the memory, the processor is is read by the READ DATA command. The FIG. 5—RANDOM ACCESS MEMORY is simul- could either replace the supervisor lasts as long as a key is deprels(gcd,so it hlS &
g buffers being enabled at a time locked out from accessing the memory other input port is read by a READ taneously used for the video display and Pfolgl'am or be added to the empty then simply a maiter of ho; ing up tgg o

. » i . . . . . O t i 5 [‘ n a e

£ Figure 2 shows the timing relation- again until the display is through. The contrRoL command. The bit settable program storage sockets continued on pag 3.;
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If you want a microcomputer
| with all of these standard features...

+ 8080 MPU (The one ;
with growing soft-
ware support)

+ 1024 Byte ROM
(With maximum ca-
pacity of 4K Bytes)
* 1024 Byte RAM
(With maximum

» Complete with card

connectors
= < Comprehensive
User's Manual, plus
Intel 8080 User's
Manual
« Completely
factory assembled

capacity of 2K and tested—not
Bytes) a kit

* TTY Serial I/O » Optional ac-

* EIA Serial I/O cessories; Key-

board/video
display, audio
cassette modem
interface, power supply, ROM programmer
and attractive cabinetry...plus more options

to follow. The HAL MCEM-8080. $375

= 3 parallel I/O's
+ ASClI/Baudot
terminal com-
patibility with TTY machines or video units
s Monitor having load, dump, display, insert
and go functions

...then let us send you our card.

HAL Communications Corp. has microcomputer you can buy. For
been a leader in digital communi-  details on the MCEM-8080, write
cations for over half a decade. today. We'll also include compre-
The MCEM-8080 microcomputer  hensive information on the HAL
shows just how far this leadership  DS-3000 KSR microprocessor-
has taken us...and how far it based terminal, the terminal that
can take you in your applications.  gives you multi-code compati-
That's why we'd like to send bility, flexibility for future
you our card—one PC ﬂn changes, editing, and a
board that we feel is the convenient, large video
best-valued, most complete display format.

HAL Communications Corp.
Box 365, 807 E. Green Street, Urbana, Illinois 61801
Telephone (217) 367-7373

Want to cut out ; N E W!
a career as a D.V.M. KIT

two-way radio
technician?

MTI offers the only training for
professional FM two-way radio
available. Qualified technicians
are employed in government, in-
dustry, and public service. But
training is your key.

You could cut out a career as

(]
(|
|
I
i
|
|
|
|
i
|
|
a two-way radio technician by [
|
|
|
|
|
|
i
i
|
|
|
|

Convertible into Multimeter

cutting out this coupon. We'll
send you information on how you
can learn more about this spe-
cialized field, at home.

KIT FEATURES BASIC 2 RANGE D.V.M.
ACCURATE TO 1%. CIRCUITS FOR ADDI-
TIONAL VOLTAGE RANGES, OHMS, D.C.
CURRENT, AND A.C. VOLTS CAN BE
ADDED. PARTS MOUNT ON EDGE CARD
CONNECTOR P.C. BOARD. DISPLAY
BOARD HAS EASY TO READ '3 LED'S
AND CAN BE REMOTE MOUNTED.,

KIT CONTAINS o 2 P.C. Boards @ Signal
Converter @ Digital Processor @ Op. Amp @
Inverter @ 3-Drivers @ 4-LED Displays @

Basic D.VM. Kit $39.90
(POWER SUPPLY NOT INCLUDED)

Send Check Or Money Order. Add §1 for Postage and
Handling in U.S. N.J. Residents Add 5% Tax.
formerly

! moTroroLa rn,qmmc;: J. B. Electronics Inc.

INSTITUTE Box 321
Bcoliege Hill, Summerdale, Pennsylvania 17003l Short Hills, N.J. 07078
1T B N N N N N N N ¥ N

Name
Address
City/State/Zip

O 1 am a veteran or serviceman
on active duty. DD3

MTY

CIRCLE 26 ON FREE INFORMATION CARD

of the output signal are typically 250 ns
and 50 ns, respectively, when pin 11 is
loaded by 10 pF.

Figure 8 shows a simple add-on
buffer stage that can be used to provide
a low-impedance variable-amplitude
squarewave output signal. The circuit is
a simple complementary emitter-fol-
lower that is driven directly from the
pin-11 squarewave output of the IC.
Short circuit output protection is pro-
vided by the 47-ohm resistors (R5 and
R6) in series with the transistor emitters.
The output level is fully variable from
maximum (o zero using LEVEL poten-
tiometer R7. The output signal is
referenced to zero volts (ground) and
can be used to drive high- or low-
impedance external loads.

continued next month

BUILD A COMPUTER
continued from page 35

wires to the correct pins of the DIP plug.
If you have a keyboard with tri-state
outputs, they can be always enabled.
Then their outputs can be wired to the
inputs of the on-board buffers as in a
normal keyboard.

+5Y 5y
1/2 1414 T
s s

_L——-u ol Yo

FROM > >
KEYBOARD T o L
STROBE |

1/2 7474

1/67404

FROM READ
KEYBOARD
LINE

& 10 BOARD'
STROBE LINE
P6 PIN 16

FIG. 7—DURATION OF STROBE pulse from
keyboard is increased using this add-on
circuit.

To hook up your cassette-tape unit,
you use plug 3 of the board. Pin 10 is for
the record jack and pin 9 is for the
earphone jack. Pin 14 of plug 3 can be
used to turn off and on the tape
recorder (using the auxillary control
line) by simply hooking up a relay and
switching transistor to the circuit as
shown in Fig. 8. You may need to adjust
the volume and tone controls on the

RY

SELECT TRANSISTOR AND =
RELAY TO MATCH +V W

FIG. B—AUTOMATIC CASSETTE TAPE opera-
tion is obtained by adding driver transistor and
relay.

tape recorder in order to get perfect data
storage (no errors on loading).
continued next month

next month

MAY 1977

Build A Programmable
Frequency Divider

IC’s and printed-circuit board construc-
tion make it easy to duplicate this valu-
able test instrument.

Build A CB Preamp

Improve your CB reception. Add this
inexpensive preamp. You'll be surprised
at the difference it makes.

ABC’s Of Room Equalization

A new easy way to match your listening
room to your hi-fi gear.

Build A Speaker Phone

Hands off talking and listing when you
use your telephone is the purpose of this
device.

Heath’s New Programmable
Color TV Kit

Set up the evenings programs and the
set takes care of itself—it changes chan-
nels and reorients the antenna rotator.

WARC °'79

A report on the pending World Adminis-
trative Radio Conference and its poten-
tial effects on you.

PLUS

Jack Darr’s Service Clinic

All About Function Generators
Lab Tested Hi-Fi Reports
Komputer Korner

the bright one

new phosphof picture tube
with twice the brightness

L]

NOFtd
TO'BUautomatic dual-trace

triggered-sweep oscilloscope

P-31 phosphor CRT has double the brightness for bright
displays even in high speed dual-trace modes. Band-
width: DC to 15 mhz. Unique features for the industry’s
greatest value are: e Automatic Triggering ® Automatic
Astigmation e Automatic Horizontal Sweep e Automatic
Horiz/Vert. TV Triggering provides positive display on
composite video signals. Vertical sensitivity: .01
volts/fem to 20 volts/cm in 1-2-6 step sequence.
Horizontal Sweep Speeds: .2 sec/cm to .5u sec/cm in
1-2-5 step sequence. Has 5X magnifier at all sweep
speeds. External Horiz. Amp. Bandwidth: DC to .5 mhz;
Sensitivity: .5 volts/cm. Calibrated Test Signal: 1 volt
P-P square wave. Power: 105-125 volts, 60 cycles, 65
watts

Model TO-60 LessProbes. Net .......... $489.50

TO-55 automatic single-trace triggered sweep oscillo-
scope. Features same as TO-60 except Vert. Bandwidth
is DC to 10 mhz.

Model TO-55 Less Probes. Net .......... $379.50

For the “bright one,”" see your distributor, or write:

. LECTROTECH, nc.
5810 N. Western Avenue, Chicago, lllinois 60659

Area (312) 769-6262
CIRCLE 62 ON FREE INFORMATION CARD
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