














FIGUHE 12. Spiral Tasters. 

Figure 13 shows how the final display appears with 
all units of the computer in action. The computer 
was adjusted to produce this apparent fallout with­
out knowledge of the characteristics of any actual 
bomb, hence the pattern is not representative . 

Figure 14 shows one of the computers. The 
cabinet on the right contains the computer proper, 
together with an auxiliary 5-in. oscilloscope. The 4 
chassis below the 5-in. scope form the winds unit, 
each containing 5 wind channels. Below these, mov­
ing downward, are the cloud activity unit, central 
control unit, cloud diameter unit, and cloud raster 

FIGURE 14. Com puter. 

generator. The 2] -in . cathode-ray display unit is 
mounted on a table at thc right. On top of it is the 
meter of the photometer, a modified commercial unit 
with a probe area >~ in. in diameter. The probe is at 
the end of a cable. The cabinet at the left contains 
power supplies, test equipment, and a spare chassis. 
The second large cabinet is unnecessary, and the 
essential power suppli es can be mounted in a small 
unit forming a pedestal for the display unit. Forced­
air cooling is employed, with lateral airflow from 
front to rear over the chassis. The total a-c power 
requirement is about 1,500w. 
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5. Comments on Operation 

Because the machin e is used intermittently, and 
accuracy requiremen ts are rclati:vely low, chopper 
stabili zation was not employed m the operatIOnal 
amplifiers. Thus, balance adjus tments are neces­
sary. These are made aft~r 1 hr. war.mup t~me, the 
process taking about 5 mlll. Followlllg thIS, some 
readjustment is necessary at intervals of 2 to 6 hr. 
Ched,s on the brightness level of the scope and 
balance of the activity generator are necessary at 
abou t the same intervals. A few other basic elec­
trical adjustments are made at intervals of a few 
days, including sweep amplitudes and altitude 
breakpoints. . . 

In u sc, provided the cloud geometry and actIvIty 
model had already been inserted in the machine, a 
completely new pattern of winds could be inserted in 
about 2 min. onee winds wer e specified at the proper 
altitudes. R esults of problem modifica tion were im­
media tely observabl e on thc display, but 2 to 5 min. 
were r equired to take a useful pattern of measure­
ments with the pho tometer probe. 

Modification of the activi ty model from a set of 
tabular data eould be done within 5 min. The shape 
of the cloud could b e al tered as desired, but i t seldom 
needs serious adjustment. The over-all size of the 
cloud could be altered instan tly by turning a single 
knob. 

R elative position of ground zero on the screen 
could b e adjusted as quickly as . desire~, but \~ith 
some limitations du e to shortcommgs of the oSClllo­
scope. Likewise, the pictu.re .col~d n?t b e expanded 
greatly, because of the hmlt~,tlOn III cathode-ray 
defiection speed to about 0.6 m. /iJ.sec. ThIS meant 
that th e mushroom could not appear as more than 
1% in. in diameter on the screen, due to the periph­
eral rate of 100,000 turns/sec in the spiral. An 
overlay map on transparen t baeking was used over 
the display screen. 

6. Cathode-Ray Tube Problems 

Because of "overlap," any elementary area on the 
cathode-ray screen may receive many eon ~ributions 
of beam current during any one computatlOl1 cycle. 
After one "strike" by the beam, others w:ill occur as 
the spiral raster moves on out al?ng a gIven spoke, 
or along an adjacent spoke. It mlght seem desu'able 
to use a phosphor scr een having long persistence, so 
that it would integrate these contributions. How­
ever the accumulated light-energy output versus 
electrical charo'e r esulting from the various strikes is 
not a correct integral. The relation between beam 
current, exposure time, and previous history is quite 
complicated and unsatisfactory. Storage tubes and 

dark trace tubcs wer e consid ered, but the prac ti cal 
choice was a shor t-persistence t ube. Ideally, the 
persistence should be negligible. The summation is 
accomplished in the avera,ging action of the pho­
tometer defiection. Because visual display was 
desired, the computer repeti tion rate had to be fas t 
enough to reduce the flicker in visual effect. A 
compromise of 10 cps was made in this computer , 
although 30 cps would b e necessary for r eally sub­
stantial reduction of flicker. Aetually, the phosphor 
was a fairly severe compromise, being a P-4 type. 
Theoretically, a considerably faster type would be 
desirable. 

7. Refinements 

Fairly obvious engineering refinemen ts will r educe 
size and improve stability, particularly in choice of 
components. The number of components can be 
reduced, and the winds uni t, in particular, could be 
transistorized . Zener vol tage diodes can be used to 
simplify the winds uni t and eliminate the low-
voltage precision power supply . . 

Greater acclll'acy and uscfulne s under some con­
di tions could be achieved by elimina ting the cathod e­
ray tube al together. The same basic circuits would 
be used, but could be run much slower , thus redu cing 
the basic problem of achi eving a sufficien tly high 
raster rate rela tive to the slowness sweep. The out­
put of the activity generator would be gated in to an 
averaging circuit wh en and onJy when x and y simul­
taneously have values falling within a specified 
elementary geographical area. For any such elec­
trically probed area, the ga te would open many 
t imes during each solution time, du e to the overlap­
ping previously discussed . The output would be 
read directly on a meter , or could be prin ted out on a 
standard electric typewriter opera ting from a rela­
tively slow analog-digital converter. The presen ta­
tion could have the form of a m ap, each advance of 
the typewTiter represen ting a stand ard number of 
miles in a rou tine scan of the fallout area. 

The present compu ter design could be extended to 
accommodate more elaborate formula tion of the 
problem, such as time or space variabili ty of winds. 
However , it is not known whether it is entirely de­
sirable to attempt this. 

. The au thors are indebted to L es ter M ach ta of the 
U. S. Weather Bureau, who initiated the proj ec t on 
behalf of the Atomic Energy Commission, and to 
K. M . N agler , also of the U. S. Weather Bureau, for 
his assistance during the proj ect. 

WASHINGTON, September 13,1956. 
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