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Project Whirlwind 
Senromechanisms Laboratory 

Massachuaetts Institute of Technology 
Cambridge, Massachusetts 

SUBJECT:' BI-WEEKLY REPORT. July 8. 19^9 

To: 63U5 Engineers 

From: Jay W. Forrester 

1.0 SYSTEMS TESTS 

1.1 Whirlwind I Systent Test 

(N. H. Taylor) 

f The recent shutdown allowed the installation of 
considerable power wiring as well as the video cabling 
associated with central control, check register and program 
counter. During the last week, power has been restored to 
the system and the several minor difficulties with wiring 
have been straightened out. The check register and the 
program counter have been tested as registers and several 
minor design changes are being made to improve their 
performance before they are added to the Whirlwind system. 

We have arrived at a point in the systems testing of 
Whirlwind I where rather large pieces of the system are about 
to be assembled together to form a complete computer including 
central control and test storage. The aim in the next three 
to four month period will be the functioning of Whirlwind I 
with 32 registers of test storage, 5 of which are flip-flop 
registers, and 27 of which are togfle-switch registers. The 
method of arriving at this end will be to substitute for each 
element of test control that part of the computer which does 
the similar job. This will start by first adding the check 
register so that the checking sequences may be simplified and 
improved. Next, each order in the operation matrix will be 
substituted for a corresponding order in test control so that 
all cabling and circuitry connected with this order may be 
verified. The program counter will then be tested in 

h conjunction with test storage, and these two elements added to 
the system to form an operating unit. 
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The next two week period will be concerned with the 
check register and the early testing of the control matrix 
with the arithmetic element. 

(0. C. Sumner) 

Because of power shutdown for wiring instal lat ion, system 
testing has occupied only three fu l l days of the past two week 
period. This time was mainly spent on the Check Register with 
some attention to the Program Counter. 

Pour crystal rect i f iers , D357t were removed from the 
Check Register, because of extremely low back resistance. 
These crystals probably should not be classif ied as system 
fai lures, because they apparently fai led between the time that 
resistance measurements were made in panel test ing and the time 
the panels were Installed in the system. Since several bad 
crystals were found in the Check Register during panel t e s t s , i t 
i s possible that that shipment contained an abnormal number of bad 
crystals . 

Difficulty was experienced with operation of the Check 
Register Check high speed carry. Acting alone, the high-speed 
carry was propagated a l l right. But if i t was preceded by a 
regular transfer check the high speed carry died an unnatural 
death at digits one or two. However, i t was found that proper 
operation could be secured by shortening the time constant of the 
inductive peaking in the grid of the transfer check gate c ircuit . 
A 1000 ohm resistor in series with the inductor proved adequate. 

The mixing circuit at the grid of the trigger tube of the 
Program Counter digi ts i s being changed to a modern circuit . 
Improper isolation of inputs was obtained because a pulse 
transformer was returned to the cathode of the trigger tube. 

(H. F. Mercer) 

No failures have been reported in the system during the 
past two week period. 

1.2 Storage Tube Rel iabi l i ty Tester 

(R. L. Sisson) 

It has been found that a oattern wil l cycle through a 
storage tube (ST°,6-2) for periods of a few hours. Cur problem 
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has been to find out what causes errors after that period 
of successful operation. The answer seems to be that the 
equipment i s largely at fault . This i s not surprising since 
the test equipment used in this setup i s built for f lex ib i l i ty 
rather than s tabi l i ty . We have made several re l iabi l i ty runs, 
and In each, after only a few hours, an error occurred. The 
equipment was then Immediately checked, and in every case one 
or more equipment troubles were detected which could havo 
caused an error. The troubles varied from changes in the 
delay or gate length of a gate-and-delay unit to actual 
failure of some unit. 

A more subtle cause of trouble may be the following; 
The output of the storage tube i s not constant in amplitude 
but varies due possibly to spot interaction (crosstalk) or 
other effects . If some part of the output circuits i s operating 
marginally then a random combination of low output from the 
storage tube, and poor circuit conditions wil l cause a random 
error. We have observed random errors, and believe that this i s 
the explanation. Attempts have been made to find al l units 
operating with low margins of safety and improve their 
performance. Several units have been so treated, but a 
re l iabi l i ty run has yet to be made that would show up such 
random errors. Several re l iabi l i ty rues have been stopped by 
the complete failure of some part of the equipment. 

It i s hoped that as a result of the work of the past two 
weeks, equipment trouble will be considerably reduced. Our aim 
i s to get a successful two or three day run using ST9&-2 and a 
cycling pattern. 

(L. J. Nardone) 

The storage tube re l iabi l i ty tester i s now operating in 
the expanded system. All racks have been relocated and set up 
for one tuba operation. This comprises about 8$% of the 
conversion. All mounts and output panels and most of the test 
equipment needed Is available for the addition of four more 
storage tubes. It i s expected that within the next month the 
re l iabi l i ty tester wil l be ready for five tube operation. 

1.3 Five Digit Multiplier 
(E. 3. Rich) 

The multiplier was shut down on July 5 f ° r t u D e testing and 
overhaul of some of the auxiliary equipment. The chutdown follows 
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a three-month l i f e run, the results of which are to be 
published in Summary Beport 19. The tube testing wil l be 
completed in one or two days and replacements wi l l be made on 
the basis of these t e s t s where indicated. Other work being 
done i s inspection and preventative maintenance of the motor 
generator se t s , instal l ing limit switches on the filament. 
voltage regulator so i t cannot Jam at the l imits of i t s travel, 
modification of the restorer and clock-pulse-generator to 
provide better discrimination against noise, and inspection of 
the test equipment panels for poor connections which might cause 
intermittent errors. The l i f e run should be resumed about July 13< 

* 
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200 Circuits and Components 

2.1 Circuits by System Number 

102 Program Counter 

(R. H. Oould) 

The rideo testing of the program counter panels 
has been completed and the panels have been placed in 
the computer. It was found that restorer pulses feed 
through the trigger tube input mixing oirouit with 
sufficient amplitude to drive the carry gate tube and 
produce "Add In" pulses on the next panel. This is not 
good so the mixing oirouit will be modified to reduoe 
the feed-through. A oirouit similar to the one designed 
for the aooumulator trigger tube will be used. 

(H. II. Taylor) 

In system t e s t i n g the program oounter. I t has been 
found advisable t o modify the t r igger tube o i r o u i t t o 
prevent feed-through from the add l i n e to the re s tor ing 
l i n e . This modi f loat !on w i l l be lone by the systems 
group. 

109 Clock Pulse Control 

(W. H. Paplan) 

CPJ Delay ftjggl - This panel i s a modified standard!ter 
amplifier panel as reported In the bi-weekly report of 
l!ay 27, 1949. Construotion and t e s t i n g Is completed and 
the block: schematic, o i rou i t schematic, and assembly drawings 
are in draft ing . The panel should be avai lable for I n s t a l l a t i o n 
in 7T.VT when t h i s report appears. 

201 Test Storage Switch 

(J. A. O'Brien) 

One extra input line has been added to the storage 
switch matrix to pro-vide the required chopping action 
mentioned in the last report. This extra line is connected 
thru crystals to all 52 matrix output lines, and is driven 
by an extra matrix driver and gate generator. During 
restoration the gate generator furnishes a positive gate 
which turns or th«> uatrix driver. The natrix driver then 
draws current through the switch matrix from the selected 
output line. In this way all switch output lines are 
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201 Test Storage Switoh (continued) 

imseloctod during restoration, and therefore there is 
no signal on the output of any toggle switoh storage 
digit column. Then any toggle switoh output line that 
would normally have a constant positive voltage on it 
will have its voltage chopped, and said voltage oan be 
condenser coupled to a gate tube0 

The oircuit has been constructed and installed and 
it works quite satisfactorily. 

202 Toggle Switoh Storage 

(J. A. O'Brien) 

The outputs of the test storage amplifiers that 
drive toggle switch storage are not all equal and this 
oauses the output amplitude of toggle switoh storage to 
depend upon the storage register seleoted. To oorreot 
this some degeneration will be added to the amplifiers 
and it may be that a oircuit can be added to regulate 
the output voltage« 

404 Comparison Register Check 

(J. a. O'Brien) 

In a t a l k with J . S a l t e r , and as a r e s u l t o f h i s 
inves t iga t ions i t was deoided that the separation of 
In-Out Alarm and COR Alarm did not contribute any useable 
Information, and because of t h i s the two alarm l i n e s w i l l 
be combined into one alarm l i n e to be oal led In-Out Alarm. 
This change w i l l be raade during the video t e s t i n g of the 
panel , 

410 In-Out Control 

(C. VT. Watt) 

Modification of in-out oontrol panels w i l l begin 
a f ter ES oontrol modifications are f inished, and the sanve 
procedure w i l l be followed &a for ES oontro l . 

601 Check Register 

(N. H. Taylor) 

In the systems t e s t i n g of the oheok r e g i s t e r , three 
c r y s t a l s were found which were sht-rt-oirouited. As these 
r e g i s t e r s apparently pe.ss«d the preliminary panel best . 
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601 Check Register (continued) 

some damage to these crystals must have ooourred in 
handling within the building. Extreme precautions should 
be taken with the panels when they are being transported 
as trouble looation at the systems testing level can be 
extremely time consuming. 

In the mixing oirouit of the trigger tube the damping 
resistor in series with the peaking choke was omitted. 
The resulting long time constat circuit affected consider
able loading on an adjaoeut channel and caused considerable 
difficulty in localizing the apparent prf sensitivity in 
the check register testing. Those who are not familiar with 
the trouble that can be caused by elimination of this damping 
resistor should review E-92 

810 ES Control 

(Co W. Watt) 

The ES bank selector panel and one B3 pulse distributor 
panel have been oompleted in shop. Drawings for th» first 
have beer, oompleted, and work will begin next week on 
drawings for the second. Work will prooeed on the modifications 
during the next two weeks, and drawings will be changed as 
the panels are finished. 

820 B3 Deflection Amplifier 

(H. Kenosian) 

Tests have been completed on th* amplifier which drlvgs 
the deflection plates of the storage tubes in Wl* The 
modified oirouit with the screen parasitio suppressors 
decreased the overshoot on the output waveform, and eliminated 
the parasitio oscillations whioh had previously ooourred 
when the feedback oirouit was adjusted "vrer its ran,-*, 

B50 ES Gate Panels 

(Co C. Hoberg) 

Video t e s t s of thn two TTV7I gate panels showed HVW 
to be s a t i s f a c t o r y and rendy for I n s t a l l a t i o n in '•'<•'« • On* 
cold so lder j o i n t whioh caused intermittent operation >f 
one channel was found. 


