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Project Whirlwind
Servomechanisme Laboratory
Massachusetts Institute of Technology
Cambridge, Massachusetts

SUBJECT: * BI-WEEKLY REPORT, July 8, 1949

To:

From:

6345 Engineers

Jay W. Forrester

1.0 SYSTEMS TESTS

1.1 Whirlwind 1 Syetem Test

(N, H. Taylor)

The recent shutdown allowed the installatlion 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 systen.

We have arrived at a point in the systems testing of
Whirlwind I where rather large pliecee 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
reglisters, and 27 of which are togrle-switch registers. The
method of arriving at thies 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 firet adding the check
reglster so that the checking sequences may be simplified and
improved. Next, each order in the operation matrix will be
substituted for a correeponding order in test control so that
all cabling and circultry connected with thie order may be
verified. The program counter will then be tested in
conjunction with test storage, and these twc 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.

(6. C. Sumnmer)

Because of power shutdown for wiring installation, system
testing has occupied only three full days of the past two week
period. This time was mainly spent on the Check Reglster vith
some attention to the Program Counter.

Four crystal rectifiers, D357, were removed from the
Check Register, because of extremely low back resistance.
These crystals probably should not be classified as system
failures, because they apparently failed between the time that
resistance measurements were made in panel testing and the time
the panels were installed in the system. Since several bad
crystals were found in the Check Register during panel tests, it
is 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 all right. But if it was preceded by a
regular transfer check the high speed carry died an unnatural
death at digits one or two. However, it 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 circuit.
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 digits is being changed to a modern circult.
Improper isolation of inputs was obtained because a pulse
transformer was returned to the cathode of the trigger tube.

(H, ¥. Mercer)

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

Storage Tube Reliability Tester

(R. L, Sisson)

It has been found that a pattern will cycle through a
storege tube (5T96-2) for periods of a few hours. Cur problem
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has been to find out what causes errors after that perilod

of successful operation. The answer seems to be that the
equipment is largely at fault. This is not surprising since
the teet equipment used in thie setup is bullt for flexibility
rather than stability. We have made several reliability 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 have
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 outout of the storage tube is not constant in amplitude
but varies due possibly to spot interaction (crosstalk) or
other effects. If some part of the output circuits ies operating
marginally then a random combination of low output from the
storage tute, and poor circuit conditions will cause a random
error. We have observed random errors, and believe that this is
the explanation. Attempts have been made to find all unite
operating with low margine of safety and improve their
performance. Several unite have been o treated, but a
reliability run has yet to be made that would show up such
random errors. Several reliability runs have been stopped by
the complete failure of some part of the equipment.

It is hoped that as a result of the work of the past two
weeks, equipment trouble will be considerably reduced. Our aim
1s to get a successful two or three day run ueing ST96-2 and =
cycling pattern.

(L. J. Nardone)

The storage tube reliability tester 1s now operating in
the expanded system. All racks have been relocated and set up
for one tube operation. This comprises about 854 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 is expected that within the next monih the
reliability tester will be ready for five tube operation.

Five Digit Multiplier
(E. 5. Rich)

The multiplier was shut down on July 5 for tube testing and

vernaul of sgome of the auxiliary equipment. The chutdown follows
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a three-month life run, the results of which are to be
published in Summary Report 19. The tube testing will be
completed in one or two days and replacements will be made on
the basis of these tests where indicated. Other work being

done is inspection and preventative maintenance of the motor
generator sets, installing limit ewitches on the filament-
voltage regulator so it cannot jam at the limits of its travel,
modification of the restorer and clock-pulse-generator to
provide better discrimination against noise, and inspection of
the test equipment panels for poor comnections which might cause
intermittent errors. The life run should be resumed about July 13.
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2.0 Circuits and Components

2.1 Cirouits by System Number

102

109

201

Progun Counter

(R. H. Gould)

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

(¥. M. Taylor)

In system testing the program ocounter, it has been
found adviaable to modify the trigger tubs oirouit to
prevent feed-through from the add 1line to the restoring
line, This modification will be 4onme by the systems

mupo
Clook Pylse Control

(W. N. Papian)

CFC Delay :imel - This panel is a modified standardizer
amplifier panel as reported in the bi-weekly report of
May 27, 1949, Comstruoction and testing is oompleted and
the blook schematio, sirouit schematioc, and assembly drawings
are in drafting. The panel should b available for installation
in 7T when this report appears.

Test Storaﬁo Switeh

(Jo A, O'Brien)

One extra input line has been added to the storage
switch matrix to provide the required ochopping wotion
mentioned in the last report. This extra line is oonnacted
thru orystels to all 32 watrix output lines, and is driven
by an extra matrix driver sud gute generator, During
restoration the gate geanerator furnishes a positive pate
#hich turns or the mwtrix drivar, The matrix driver then
Araws current through the switoh matrix from the selsoted
output lina., In this way all switoh output lines ars
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201

202

404

410

601

Test Storage Switch (continued)

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

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

Mo Switch Storage

(J. A, O'Brien)

The outputs of the test storage amplifiers that
drive toggle switch storage are not all equal and this
causes the output amplitude of toggle switch atorape to
depend upon the storage register selected. To correct
this some degeneration will be added to the amplifiers
and it may be that a circuit can be added to regulate
the output voltegse.

Comparison Mistor Cheock

(J. A, O.Hian)

In a talk with J. Salzer, and as a result of his
investigations it was decided that the separation of
In-Out Alarm and COR Alarm did not contribute any useable
information, and because of this the two alarm lines will
be combined into one alarm line to be ocalled In=Out Alarm.
This change will be made during the video testing of the

panel,
In-Qut Control

(C, W, Watt)

Modification of in-out control pansls will begin
after ES control modifioations are finished, and the same
proosdure will ba followed as for ES oontrol.

Check Register
(N. H, Taylor)
In the systems testing of the oheok register, three

orystals were found which were short-cirouited. As thess

reriatars apparently passad the prelimirary pansl test,







