
E:XPE:RIME:NlE:R'S 
CO<NE:R 
Experimenting with an Air Pressure Switch 

R ECENTLY, I learned that an ultrasensitive air pres­
sure switch is available from Edmund Scientific (101 

East Gloucester Pike, Barrington, NJ 08007). I immediately 
ordered one and have been impressed with its capabilities. 

The switch, a Honeywell Model PSF IOOA, is actuated 
(closed) by an air pressure of only 0.02 pounds per square 
inch (psi). This is equivalent to the pressure of about 0.5 inch 
of water or a gentle puff of air from a distance of a few 
inches. 

You might be able to purchase the PSF !OOA directly from 
Honeywell. Otherwise, you can buy one from Edmund (Cat. 
No. 41,623) for $7.00, plus $1.30 for postage and handling. 

The PSF I OOA has two differential control ports--one for 
low-and the other for high-pressure operation. ff one port is 
at atmospheric pressure (i.e., open), the other will trigger the 
switch on pressure (high port) or vacuum (low port) . If both 
ports are connected to external gas sources, the switch will 
close when the. pressure difference between the two sources 
exceeds 0.02 psi . 

Fairchild assigns a life of I ,000,000 on-off operations to the 
PSF I OOA. Contact resistance of closed switch is 0.5 ohm. 

The major drawback of the switch is its current rating of 
only I 0 milliamperes de. This means that, in many applica­
tions, external buffering is required. We will look at several 
buffering methods, as well as some practical applications for 
the PSF IOOA shortly. First, let's review some of the applica­
tions listed in the Edmund data sheet: 

I. Replacement of vane-type flow switches. 
2. High-wind detector. 
3. Proximity sensor. 
4. Counting sensor. 
5. Clean-air system pressure-drop detector. 
6. Edge sensor. 
7. Fan or cooling system failure sensor. 
8. Fixed-point temperature detector (in a closed system 

dependent upon the contraction and expansion of a fixed vol­
ume of gas). 

90 

9. Respiration rate sensor. 
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Fig. 1. Using s relay to increase current capacity. 

By Forrest M. Mims 

10. Venturi tube sensor. 
II. Pressurization sensor for inflatable structures. 
These applications in turn suggest others. For example, the 

high-wind detector idea could be used as a fixed-point air­
speed indicator for a model rocket, aircraft, bicycle, or auto­
mobile. In each case, the input ports of the sensor require con­
striction to permit the switch to operate at higher air pres­
sures. Or a higher threshold sensor switch can be used. Hon­
eywell's PSF IOOA-3, for example, has a switching threshold 
of 0.1 psi. 

Buffer Circuits for a Pressure Sensor. As long as the 
current to be switched is less than 10 rnA, the PSF IOOA 
needs no buffering. This means the switch can directly 
actuate LEDs and some solid-state warning devices and alert­
ers. For many applications, however, the rated current capac­
ity of the PSF I OOA is insufficient. 

Figure I shows how to connect a low-current, inexpensive 
relay to the PSF I OOA to increase its switching capability 
from 10 rnA to a full ampere (at 125 volts). Since the relay 
coil current can safely exceed the I 0-mA maximum rating of 
the PSF I OOA's contacts, it is necessary to limit the current 
flow with an external resistor (R5 ). Figure I gives the values 
of R5 for power supplies of both 6 and 9 volts which will allow 
the relay to pull in without exceeding the I 0-mA rating. 

I arrived at these values by actual measurements, and you 
may wish to verify my results. Though the relay coil is speci­
fied to have a resistance of 500 ohms, the unit I used actually 
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Fig. 2. An sir pressure switch can be used 
to trigger an SCR as shown here. 

measured 480 ohms. At 6 volts, this relay pulled in at 5.5 rnA 
and dropped out when the current fell below 4.5 rnA. There­
fore, the currents given in Fig. I provide ample margin for 
proper operation of the relay. 

Figure 2 shows how the PSF I OOA can be used to trigger an 
SCR. The pressure switch is simply inserted in the SCR's 
gate circuit. Resistor RG should provide ample SCR gate cur­
rent while limiting the current through the switch. 

Incidentally, remember that a triggered, de-powered SCR 
stays on even after the gate signal is removed. Only when the 
forward current falls below what is termed the minimum 
required holding current does the SCR turn off. This occurs, 
of course, when the load is temporarily disconnected. It also 
occurs on the negative transition of an ac voltage. 

Optoisolating the PSF I OOA will electrically isolate the 
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sensor from the circuit being controlled. Figure 3 shows how 
the PSF I OOA is connected to the LED portion of a LED-pho­
totransistor optoisolator (also called an optocoupler). 

Current-limiting resistor R5 must be selected to limit the 
current through the LED, and therefore the PSF I OOA, to less 
than I 0 rnA. The appropriate series resistance can be found 
with the simple formula : R5 = (V F- V LED)/IF, where V is 
the forward voltage, V LED is the LED forward voltage, anJ IF 
is the desired current in amperes. 

GaAs LEOs having a forward voltage from 1.2 to about 1.8 
volts are used in most optoisolators. Inserting a typical V Lf'D 
of 1.5 volts and a desired IF of 5 rnA into our formula gives the 
following values of R5 for a range of forward voltages: 

VF Rs 

3 300 
4 500 
5 700 
6 900 
7 1,100 
8 1,300 
9 1,500 

10 1,700 
II 1,900 
12 2,100 

vee. (I) 
Vee. 
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Fig. 3. The air pressure switch can be isolated 
from the controlled circuit by an opotoisolator. 

Application Circuits. Having explored the operation of 
the PSF I OOA and seen how its contacts can be buffered, we 
can now use the switch in practical applications. I've designed 
three circuits with biomedical applications in mind. Remem­
ber that these circuits are merely representative of the ways 
the PSF IOOA can be applied. You can use the same tech­
niques for applications of your own. 

Puff/Sip Multi-Channel Controller. Several years ago I 
read about an electric wheelchair that could be controlled by 
puffing or sipping on one or more tubes connected to air pres­
sure switches. The same method was used to turn on lights 
and appliances. 

Figure 4 shows one way to implement a "puff/sip" control­
ler. The circuit provides up to five channels of on-off control. 
More channels can be added by expanding the basic circuit. 

The CMOS decade counter (IC2) is a 4017 with self-con­
tained 1-of-1 0 output decoding. In operation, a clock formed 
by two NAND gates in ICI repeatedly cycles IC2 through 
each of its ten outputs. The five control channels, only one of 
which is shown in Fig. 4, are provided by adjacent pairs of 
decoded outputs from !C2. 

Channel I is controlled by pins 3 and 2 of IC2. At the 
beginning of a count cycle, pin 3-the lowest order decoded 
output from /C2-goes high while all other outputs remain 
low. This turns on Channel l's ON LED, notifying the opera­
tor that the device or appliance controlled by Channel I can 
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Here's the low cost way to Jearn the fundamentals of com­
puting, the all-important basics you'll need mon! and 
more as you advance in computer skills. For just $129.95 

~~h 8:1\ :~: fe~~~~~~~~ ~:f!~~,h~w~t!e~~:!i 
~tc1~~~- ~:!!~~ C:,!~~r i~othe 5X:~~~t.1~~ 8~ 
these features : 8085 Central Processinj;l Unit, the 

~:ur~~~h~s~i;;hb~r'~n~' ~:: ,~:P~J::S ~~~~" ~~~ 
alone!) ... Four 8-bitpfusone6-hit input/output ports from 
which you can input and output your programs. as well as 
control exterior switches. relays. lights. etc. . a cassette 

~~~e~a;d ~~a~~i~%~~ std~~~~ ~:g b~rao';!i':,~·~= 
system/monitor makes it easy to learn compuling in 
several important ways: • II allows simpler, faster writ· 
ing and entering of programs • It permits access by you 
to all parts of the system so you can check on the status of 
any point in the program • It allows tracing each pro· 
gram step by step. with provision for displaying all the 
contents of the CPU {registers, flags, etc.) • .. and it 
does much more! 

You get all this in the starting level {Level A) of the 

EjJiot:r/~~:o:vo~~ :~~~~~~~~~d~b~~! t~~~~~~~u~: 
eey~oarJ/display- if you don't have them, see our 
special orfers below. 
0 Level A computer kit {Terminal Version) . $129.95 
plus S3 P&l_. 
0 Level A kit {Hex Keypad/Display Version) ... 1129.95 
plus S3 P&l_. 

~VJ~n~o~ ~~~s~!u~\~,~~{i~·~:~~es~=~~!rdi!~: 
puler. Now you can plug in any of the hundreds of S100 
cards available. 
0 Level B kit ... 549.95 plus S2 P&I_. 
D StOO bus connectors {two required) . $4.85 each. 
postpaid. 
LEVEL C ~ Add still more 
computing power: this "build­
ing block" mounts directly on 
the motherboard and expands 
the S100 bus to six slots. 
0 LeVel C kit ... $39.!15 
P&I! 
0 S100 bus connectors {five 
required) S-t.85 each, 
postpaid. 
LEVEL D- When you reach the point in learning that re· 
quires more memory. we orfer two choices: either add 4k 
of a memory directly on the motherboard, or add 16k to 
64k of memory by means of a single S100card. our famous 
""jAWS.'" 

~~:~~ ~::,~?~E~s~ ~~~l.:iA~s~-~ ~~--~t95 pro:·: 
P&I':D 32kS100"JAWS" ... S199.9eplusS2P&I':D 48k 
S100 ' ' JAWS" ... 1249.95 plus 52 P&I': 0 64k S100 
"JAWS" ... S299.95 plus S2 P&l' . 
LEVEL E- An important "building block:" it activates 
the8k ROM/EPROM space on the motherboard. Now just 
plug in our 8k Microsoft BASIC or your own custom 
programs. 
D Level E kit ... $5.95 plus 50¢ P&l. • 
Microsoft BASIC It's the language that allows you to 
talk English to your computer! It is available three ways: 
0 8k cassette version of Microsoft BASIC: {requires Level 

~~~~s·~~ ~!e =eri~~~~ ~s~:S~~t a 16k S100 
D 8k ROM version of Microsoft BASIC: {requires Level B 
& Level E and 4k RAM: just plug into your Level E sockets. 
We suggest either the 4k Level DRAM expansion ora 16k 
S100 "JAWS.") ... $99.95 plus 52 P&l_. 
D Disk version of Microsoft BASIC: (requires Level B. 
32k of RAM. floppy disk controller. 8" floppy disk drive) 
... S325 postpaid. 

TEXT EDITOR/ASSEMBLER- The editor/assembler 

~ra:rf:~~~~!~~;Ju~es~:~ss=iZe'~~:~ 
and more complex. the assemC!er can save you many 
hours of progr!).mming lime. This software includes an 
editor program that enters the programs you write, makes 

b~:;~~f~~~~:! t~~~~~r~a~k ~f ~~~\~~~~:y:~~~ 
code mto the computer-readable object code. The editor/ 
assembler program is available either in cassette or a 
ROM version. 
0 Editor/Assembler (Cassette version: requires Level 
"B" and Bk (min.) of RAM- we suggest 16k "JAWS"­
see above) ... $59.95 plus S2 P&J." 
D Editor/Assembler (ROM version. supplied on an Stoo 
card: requires Level Band 4k RAM (min.)- we suggest 
either Level Dor 16k "JAWS") ... $99.95 plus $2 P&l. • 
8" FLOPPY DISK - A remarkable "building block." 
Add our 8" floppy disk when you need faster operation. 

~f~~n~:~~~~ror~~;: i:~rr~Y fh~~=f~ds ~~~~~:a~~ 
and program languages availa_ble today. You_simply plu~ 

~~~/~:~rt~~ ~~~~s;a~~ system- 11 accepts al 
D 8" Floppy Disk Drive ... 1499.95 plus $12 P& I.' 

8 ~\~CPfi;:en~l~~~~a~ P~~:~~~~J~u~-~2,:~~ plus 
S3 P&J.' 
D Drive Cables (set up for two drives) $25.00 plus 
$1.50 P&l.' 

~d~:r~~ss~~~!~~d~:a%~~e\~:;!~~~J:~~~~~:a~~ 
that give your Explorer/85 access to thousands of existing 
CP/M-based programs . 5150.00 postpaid 
NEED A POWER SUPPLY? Consider our AP-t. It can 
supply all the power you need for a fully expanded Ex· 

~J~~~:S ~~~~efi~~snke~~~~~t~a:het~~~i:a~~:e~;Pj~~:?~t1~! 
cabinet (see below). 
0 AP-1 Power Supply kit (8V @ 5 amps) in deluxe steel 

~:~~.A ~~~~~~?p~~ ,.. 9.~ 

ORDER A SPECIAL-PRICE 
EXPLORER/85 PAK-THERE'S 

ONE FOR EVERY NEED. 

0 Bep.m.er Pak (Save $26.00) - You get Level A (Ter­
minal Version) with Monitor Source Usting (525 value) 
AP-1. 5-amp. power supply. lnte\8085 Users Manual. 
(Reg. $199.95) SPECIAL $169.95 plus 54 P&l. • 
D bperimeater Pak (Save 553.40)- You get Level A 

(Hex Keypad/Display Version) with Hex Keypad / 
Display, Intel 8085 User Manual. Level A Hex Monitor 
Source Listing, and AP-1,5-amp. power supply ... (Reg. 
$279.95) SPECIAL $.219.95 plus 56 P&l. • 
0 Special MicrotOh BASIC Pak (Save 5103.00)- You get 
Levels A (Terminal Version). B. D {4k RAM). E. 8k 
Microsoft in ROM, lntei8085User Manual. Level A Moni­
tor Source Listing. and AP-1. 5-amp. power supply. 
(Reg. $439.70) SPECIAL S-329.95 plus 57 P&I. • 
D Add a Rom-Version Text Editor/tu:sembier !Requires 
levels Band 0 or SIOO Memorvl. .$99.95 plus $2 P&J" . 

Starter 8" Di•k Syttem - Includes Level n.. B floppy disk 
controller. one CDC 8" disk-drive. two-drive cable. two 
SlOO connectors: just add your own power supplies. 
cabinets and hardware .. D (Reg. 51065.00) SPECIAL 
$999.95 plus $13 P&l. • ... D 32k Starter System. $100.95 
plus $13 P&l.' D 48k Starter System. $1095.95 plus $13 
P&l. • D 64k Starter System. 51145.95 plus 513 P&l.' 
0 Add to any of above Explorer steel cabinet. AP-1 five 
amp. power supply, Level C with two S100 connectors. 
disk drive cabinet and power supply. two sub-D cormec­
tors for connecting your printer and terminal . . (Reg. 
$225.95) SPECIAL 1199.95 plus 513 P&l.' 
D Complete 64K Sy1tem . Wired & Tested Sl&.~.OO 
plus 526 P&l . • 
0 Special! Complete Business Software Pak (Save 
$625.00)-lncludes CP/M 2.2 Microsoft BASIC. General 
Ledger. Accounts Receivable. Accounts Payable. Payroll 
Package ... (Reg. $1325) SPECIAL 5699.95 postpaid. 

•P&f slonds for "posto,qc & insurunr:e ... For CcmmJion or· 
dcrs. douhlc this omount. 

Continental Credit Card Buyers Outside Connecticut: 

TO ORDER 
Call Toll Free: 
800-243-7 428 

To Order From Connecticut, 
or For Technical Assistance, 

Call (203) 354-9375 
CP/M is a reg. trademuk of Digital Rcsu.rcb * (Clip and moil entire ad)* 

SEND ME THE ITEMS CHECKED ABOVE 
Total Enclosed (Conn. Residents add sales tax): 5 __ 
Paid by: 

0 Personal Check D Cashier's Check/Money Order 

0 VISA 0 MASTERCARD(BankNo. ---) 

Acct. No _______ Exp. Date __ _ 

Signature ___________ _ 

Print Name ___________ _ 

Address------------
offer you choices: the least ex­
pensive one is our Hex 
Keypad/Display kit that dis­
plays the information on a 
calculator-type screen. The 
other choice is our ASCII 
Keyboard/Computer Terminal 
kit,that can be used with either 

~~ c;ty 
,~,., 51.,-------z;_p _____ _ 

\~ 
~NETRONICS Research&DevelopmentLtd .• 
~DJ~~t. hi!~~.r!~!~. ~.l!'!~.: .~ ~~. M!tt.l!~~~ ~I.~??.~ ...... .i 
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Fig. 4. A "puff-sip" 
single-switch, 
multi-channel 

controller circuit. 
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be turned on by puffing or sipping on the plastic tube connect­
ed to the circuit's single PSF lOOA air switch. Depending 
upon the value of CJ, the operator has up to a second to oper­
ate the air switch. If more time is required, the value of Cl 
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can be increased at the expense of slowing down the control 
cycle . 

Whether or not the air switch is closed when Channel I 's 
ON LED is glowing, the clock eventually advances IC2 to 

• Co~~~~k~~!~ou~~!~~~~;}nc. 
1380 E Edmger Un1t CC Santa Ana CA 92705 (714) 558·3972 

BROAD BAND MICROWAVE 
RECEIVER SYSTEM 
1.8GHZ to 2.4 GHZ 

snooze d'o o o o W 
only 

$295. PM 
0 

RAN G E: 
SCOPE: 

With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 

• 24" Dish 
• Feed-Horn Recei ver 
• Mounting Bracket 
• Moun ti ng Clamp 
• Instructions 

• 300 Ohm to 75 Ohm 
Adapter 

Line of sight to 250 miles. 

• 750 Ohm to 
300 Ohm Adapter 

• 60 Feet Coax Cable 
with Connectors 

• 3 Feet Coax Cable 
with Con nectors 

Will receive w ith in the f requency band from satelites, 
pr imary microwave stati ons, and repeater m ic rowave 
booster stat ions 

CONTENTS• Co mpletely packaged in 19"x 19"x4 1/ 2" corrug ated 
carton complete with list. 

WARRANTY 
180 days fo r al l facto ry defects and elect ron ic fa ilu res for normal 
useag e and handling . Defecti ve sub assemb li es will be replaced w ith 
new or re-manufactu red sub assem bly on a 48 hour exchange 
guarantee. 

Thi s system is not a kit an d requi res no add it ional devices or 
equipment other than a TV set to place in o peration 

Dealer inquir ies 1nvited 
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decoded output two (pin 2) . This turns on Channel 1 's OFF 
LED and notifies the operator that the device or appliance 
controlled by Channel 1 can be turned off by puffing or sip­
ping on the air switch's tube. Again, whether or not the switch 
is closed, IC2 continues to advance through the decoded out­
puts as the clock supplies pulses. If the switch is not closed, 
the controlled device or appliance remains either on or off. 

The four transmission gates in a single 4066 analog switch 
(IC3) provide the necessary control logic for a single channel. 
If the air switch is closed when Channel 1 's ON LED is glow­
ing, IC3A closes, firing the SCR and pulling in the relay . 

If the air switch is closed when Channel 1 's OFF LED is 
glowing, IC3B closes . This, in turn, closes IC3C. Switch IC3D 
is normally in the closed state due to the voltage drop across 
R6, but when IC3C closes, the control pin (6) of IC3D goes to 
ground. This opens the current path through the SCR, turn­
ing off the SCR and allowing the relay to drop out. 

When IC2 advances to the next decoded output, IC3B and 
1C3C open and IC3D is again closed by the drop across R6. 
The SCR can then be triggered by a puff or sip the next time 
Channel 1 's ON. LED is glowing. 

I used a low-current relay (Radio Shack 275-004) in the 
prototype of the circuit. The SCR can be any low-voltage, 
economy-grade unit. 

Follow the circuit used for Channel 1 to add additional con­
trol channels. The PSF lOOA in Fig. 4 should be connected to 
pins 5 and 13 of each additional channel's 4066. This permits 
one switch to control all channels. Connect the mouth tube to 
the switch's HIGH port for puff operation or the LOW port for 
sip operation. 

PLRSTIC 
rn.JBc 
~-To f.( NOSTiiiiL 

Fig. 5. Respiration indicator provides audible signal. 

Caution: Do not exceed the relay's contact ratings. Avoid 
shock hazards by powering the circuit with a 9-volt battery 
and carefully insulating connections to the relay's contacts. 

Respiration Indicator. The circuit in Fig. 5 provides a brief 
tone burst each time a person or animal being monitored 
inhales or exhales . The circuit is a straightforward 555 asta­
ble oscillator whose frequency is controlled by CJ. 

When the PSF 100A air pressure switch, SJ, is open, the 
555's reset input (pin 4) is held low by R4 and the oscillator is 
disabled . When S I is closed, pin 4 of the 555 is made high via 
R3 and the oscillator is enabled. Simultaneously, C3 is 
charged through R3 to the battery voltage. When SJ is 
opened, pin 4 is held high by the charge on C3 until it dis­
charges through R4. The oscillator is then disabled. 

The tone frequency of this circuit can be increased (or 
decreased) by reducing (or increasing) the value of CJ . The 
length of the tone burst can be extended by increasing the val­
ue of C3, or the extended tone burst can be eliminated entirely 
by removing C3. The circuit will continue to provide a tone for 
each respiration cycle. 

I tested the circuit by taping a length of flexible aquarium 
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Formula cars and our new Model M-710 
Formula-1 share an identical engineering 
strategy: continually refine a proven basic 
design with one objective: MAXIMUM 
POSSIBLE PERFORMANCE. 

Thafs Formula-1 - direct descendant of 
A/S's classic base-loaded mobile police 
antennas. Born for performance, built to 
last. Formula-1 is the result of over 25 
years of continuous development. Today's 
new state-of-the-art in mobile CB antennas. 

• Precision-wound , water­
proof coil. Lifetime burnout 
guarantee. 

• Factory tuned; set-screw 
ultra-fine tuning . 

• Longer whip for more 
"reach :' 

• Tapered stainless steel whip 
minimizes range-robbing 
wind deflection. 

• Anti-static whip ball-tip. 

• New quarter-turn quick­
disconnect life tested over 
2,500 times. 

• Easy to install. 17' pre­
assembled cable, miniature 
in- line connector, contour­
forming protective mounting 
gasket, hardware for both 
roof-top. or trunk-lip 
mounting. 

• 5-year limited warranty. 

the antenna specialists co. 
a member of The Allen Group 
12435 Euclid Avenue, Cleveland, Ohio 44106 
Eltport : 2200 Shames Drive 
Westbury L.t, New York 11590 
Canada: A. C. Simmonds & Sons, Ltd. 

* Formula-1 contributes more than just performance: 
To encourage CB for serious highway communi­
cations, we're-donating $1.00 to REACT lnter-

~
national for every Formula-1 purchased in 1981. 

t'§ Join REACT Get involved. Ask your dealer. 

-0- ' 
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Fig. 6. This circuit monitors 
respiration and emits a 
warning tone when time between 
breaths exceeds a 
predetermined interval. 

the time between breaths exceeds a predetermined interval. 
The portion of the circuit involving ICJ is a missing pulse 

detector. If you prefer, you can use a 7555, the CMOS version 
of the 555 . 

tubing under one nostril. When the remaining end of the tub­
ing was attached to the PSF IOOA's LOW port, the circuit 
beeped each time I inhaled. When the tube was connected to 
the HIGH port, the circuit beeped when I exhaled. Try both 
operating modes if you build the circuit. 

This circuit provides a simple way for recording the breath­
ing rates of animals for study and evaluation. It can also be 
used with human subjects such as athletes. It should be used 
with seriously ill patients only under medical supervision. In 
any case, power the circuit with a 9-volt battery or an isolated 
line-operated supply to avoid electrical shock. 

In operation, the missing pulse detector is reset each time 
S 1, a PSF 1 OOA air switch, is closed. Resistor R2 controls the 
maximum time allowed between reset pulses . If the circuit is 
not reset before the allowed time expires, pin 3 of the 555 goes 
low. This actuates an astable oscillator made from IC2B and 
IC2C. If the 555 is subsequently reset, the oscillator will be 
disabled. Otherwise the oscillator will provide a continuous 
warning tone. The frequency of the warning tone can be 
changed by changing the value of C2. . 

Respiration Failure Alarm. When used under proper medi­
cal supervision, the circuit in Fig. 6 can save a life. It contin­
uously monitors respiration and emits a warning tone when 

You can test this circuit by using a length of aquarium tub­
ing as described in the previous section. Be sure to power the 
circuit with a 9-volt battery or isolated line supply to avoid the 
possibility of electrical shock. Like any biomedical electronic 
device, the respiration failure alarm should be used with seri­
ously ill patients only under medical supervision. 

THE TSE-HARDSIDE 1982 MICRO-COMPUTER BUYER'S GUIDE 
is now available! We've included such 
valuable information as print samples 
from each of the printers we carry, 
feature-by-feature comparisons of Micro­
Computer systems in an easy-to-read 
table format, an informative article on 
Micros, and pages and pages of complete 
product descriptions. 

We're making this valuable reference 
available for only $2.95 (refundable on 
your next purchase from TSE-HARDSiDE.) 
Charge customers are welcome to call our 
toll-free number: 1-800-258-1790 (In NH call 
673-5144) THE TSE-HARDSIDE 1982 
MICRO-COMPUTER BUYER'S GUIDE will 
soon arrive at your address via first class 
mail. ~ 
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CALCULATOR SAVINGS 
FJ/g. HEWLETT 
.:~ PACKARD· 
HP-32E Scienlilic . ... .... 642.95 
HP·33C Programmable .. ... 68.95 
HP-34C Adv . Program .. . .. 114.95 
HP·37E Financial . . . . . . .. . 58.95 
HP-38C Adv . Financial .. 114.95 

~~::18vA~~~fl ~~£~ar~i .. : m §g 
Card Reader /41 . . . 164.95 
Prinler /41 . . . . . . . . . ... . 289.95 
2f.tical Wand /41 .. . .. .. 92.95 

a;~o~e~g~~J~~ttc .. : .. : ~~§g 
~~·~~ b~~nrr~~;ab~e : ... : m §g 
HP-85 Desk Computer . .. 2495.00 
HP-83 Desk Computer . 1695.00 
16K Memory Module . . 249.95 
Call lor Low Prices on all Calculator and Computer Accaaaorles. 

TEXAS INSTRUMENTS 
Tl -35 .. . . S19.95 Tl -59 . . .. $18995 Tl-9914 Console $399.95 
Tl-55 . .... 29.95 PC·100C 159.95 Language Tutor 99.95 
Tl·57 . . ... 39.95 Progrmr .. . 49.95 Speak & Spell . . . . . 59.95 
TI -58C .... 89.95 Tl-5040 .. . . 67. 95 Business Anal yst II 39.95 

Call lor low Pric11 on All Tl Calculators and Watches 

Sharp PC-121 1 Handheld Computer .. .. CALL 
CE-121 Cassette interface . . . . . . . . ........ .. S49.95 
CE-122 Printer /cassette interface . . . . . . . . . . . 149.95 
EL-5100 Atpryanumeric scientific programmable .. 69.95 
EL-7001 Mimature typewr iter and calculator .... 99.95 
CT-660E Talking digital alarm clock . . . ....... 59.95 

Caalo FX·602P Slim programmable. 512 steps ... . .... . 99.95 
FX-702P Handheld computer . . . . . . . . . . . 159.95 
FX-3600P Slim programmable. 38 steps .... .. .. . 34.95 
M-10 Compact musical keyboard . . . . . .... 124.95 
MT-30 Compact musical keyboard . . . . . . . . . .. 159.95 
W-100 Water sports alarm chrono. 325 feet . ... 34.95 
CA-90 Calculator alarm chrono watch . . 44.95 

PearlcorderS202 Microcassette tape reco rder ......... . . . . 79.95 
5802 Two-speed. two-hour recorder ........ . .. 99.95 
5801 Olympus' smallest. two-hou r . 139.95 
X-01 New electronic recorder . . . . . ... . ..... . .. 199.95 

Craig MillO language translator . . .... 49.95 
Olivetti Praxis 35 Electronic portable typewriter . . 579.95 

For faster delivery use cash ier's check or money order. Add shipping: 
1% of yo·. order ($3.00 min.). East of M1ssp Ri v. add $1.50. CARes 
add 6%. S,•bjectto availability. VISA and MC accepted. 

ORDER 800-421-5188 Outside 
TOLL-FREE lnlwmltlon llno(213)633·3262 CA. AK, HI t IIi Tam's Dept. W8 i1 I! 14932 Garfield Ave. iii Paramount, CA 90723 

INCDOOPDOOAT•a (213) 633·3262 
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