
desk calculators employ solid -state memories for the same 
purpose. 

In 1951 Eckart and Mauchly completed work on the fa- 
mous UNIVAC, the first modern digital computer. The origi- 
nal version of this machine was purchased by the United 
States Census Bureau and was used until 1963 when it was re- 
placed by more modern equipment. The first UNIVAC is 
now on permanent exhibition along with several other pio- 
neering calculating devices at the Smithsonian Institution in 
Washington, D.C. 

THE CANON POCK - 
ETRONIC is the only 
portable electronic 
calculator with a pa- 
per tape printout. 
This novel machine 
incorporates Texas 
Instruments MOS LSI 
circuitry but is manu- 
factured in Japan. 
Texas Instruments 
also manufactures 
the semiconductor 
thermal printout de- 
vice. The paper tape 
can be rep!aced al- 
most instantly by 
plugging in a new 
cassette. 

During the 1950's the UNIVAC was followed by a series 
of advanced digital computers developed by the newly 
founded computer industry. 

Though the transistor had been invented in 1948, most 
computers employed vacuum tubes. But in the late fifties and 
early sixties reliability of the machines was significantly en- 
hanced when the switch to transistor operation was accom- 
plished. In addition to improving reliability, transistors meant 
the once bulky computers could be squeezed into much 
tighter spaces. The size reductions were vital to military and 
civilian aerospace endeavors and for the first time it became 
possible for an aircraft or missile to carry along its own por- 
table digital computer for inertial navigation and other im- 
portant roles. These early avionics computers were primitive 
by today's standards, but they represented an enormous step 
forward at the time of their introduction. 

The semiconductor developments which made possible 
compact digital computer systems led to speculation about 
the prospects for electronic desk calculators. Integrated cir- 
cuits had been invented by Texas Instruments in the late 
1950's, and major technology improvements by Fairchild a 
few years later made possible the formation of several dozen 
electronic components on a single silicon substrate. Since 
even the first IC's crammed tens of components into the space 
normally required for one and since the components were all 
connected together within the IC itself, for the first time it be- 
came feasible to consider designing electronic desk calcu- 
lators. But the development which began a literal explosion 
of electronic desk calculators was the Large -Scale Integrated 
circuit (LSI). A product of metal -oxide semiconductor (MOS) 
technology, LSI made possible the compression of the hun- 
dreds or even thousands of transistors and other components 
required to perform the computer operations of arithmetic, 
memory, and control onto several semiconductor chips each 
about a tenth of an inch square. With the availability of cal- 
culator "chips" it became feasible to manufacture multiple - 
function electronic desk calculators that required less space 
than a telephone. 

A size comparison between a modern LSI calculator and 

the first vacuum -tube calculator, the ENIAC, is truly impres- 
sive. Where the ENIAC required an entire room to house its 
racks of 18,000 vacuum tubes, a miniature LSI calculator con- 
taining the equivalent of 30,000 transistors will easily slip into 
a shirt pocket. 

Continued developments in LSI technology have dra- 
matically improved electronic calculators. Now, for example, 
nearly all the electronics required for a basic four function 
calculator ( +, -, x, +) can be placed on a single LSI chip. 
The result is calculators no larger than a portable transistor 
radio. In addition to LSI, these new calculators employ such 
recent developments as light- emitting diode (LED) displays 
and thermal printers. The market is highly competitive and 
more than a dozen firms produce the miniature machines. 

Most miniature calculators employ LED or liquid- crystal 
displays, but there is one unit which provides a paper tape 
printout. Dubbed the Pocketronix, the machine represents a 
joint development by Texas Instruments, Inc. in this country 
and Canon, Inc. of Japan. The Pocketronix employs three LSI 
chips and a unique semiconductor thermal printer manufac- 
tured by Texas Instruments. As operations are pressed onto 
the keyboard, the entries, function signs, and results are im- 
mediately printed onto the cassette -loaded paper tape. 

Another impressive miniature calculator is the HP -35. 
Manufactured by Hewlett- Packard, a major producer of pro- 
grammable scientific desk calculators, the HP -35 has memory 
capability and can provide trigonometric functions, logs, pi, 
and square roots at the touch of a single function key. Since 
the HP -35 literally fits in a shirt pocket, it represents the ful- 
fillment of many science -fiction predictions. 

Miniature calculators are popular with students and any- 
one else requiring math assistance on- the -go, but for desk op- 
eration machines about the size of a cigar box are standard. 
Dozens of different types from as many manufacturers are 
now available and the perspective purchaser can choose from 
units that include such added features as memory capability, 
printers (electronic and electromechanical), special functions, 
and novel keyboard manipulation shortcuts. 

A LATE MODEL DESK CALCULATOR, the Friden EC1117 has memory 
capability. Low -cost machines like this are popular with businesses. Fri - 
den also manufactures printing calculators and all electronic cash regis- 
ters. 

Prices for miniature and desk calculators begin at just 
under S100 and range up to several thousand dollars for a 
machine equipped with a printer and peripheral equipment. 
As with any other purchase, the buyer gets what he pays for 
and the cheaper machines do not necessarily represent the 
best bargain. Many of the low -cost machines require special 
keyboard manipulations to perform simple problems in addi- 
tion and subtraction. 

A possible solution for the prospective purchaser with a 
limited budget and soldering iron experience is one of the 
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