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The neutron level in a ohain reaoting assembly near
oritical either grows or decays promptly as e°‘t, depending
on whether théiéssembly is above or below prompt oritiocal,
Apparatus forrﬁéasuring this o4 by the Rossi method has
bean assemblei by Group ¥=2 at Pajarito Canyon with the
electronio work done by Group P=l, Specifications sub=
mitted to P=l for the design of the elestronisc components
requested tha'; the apparatus should be es versatile and
have as wide « range as possible so that routine messurements
of o< oould be made on all oconceivable types of oritical
assemblies. 7These specifiocations were met in every detail,
It is possible at the present time to make Rossi measurements
on any oriticel assembly without advance planning by simply
switohing on the apparatus. The eleoctronic circuits are
desoribed in rather complete detail sinoce they are the heart
of the apparatus to measure o ,

A series >f measurements hes been made on a tuballoy
tamped oralloyf assembly, Aeassurements have been made preo=

viously with low enrichment maeterial and less uniform and

gomplete tampeys than the ones used in the presant experiments,

Orslloy = Oy = Oak Ridge Alloy = Uranium enriched in U=-235,
The Oy used in these experiments contained approximately

94% U"255.
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(LA-374, LA-4"9, LA-1036,) The purpose of the following
experiments hts been to oheck out the apparatus on a known
assembly in o:dér to discover "bugs™ in our apparatus and
to gein expsrience in making such measursments., Great cars
has been taken to utilize the flexibility of the assembly
to keep perturbations to & minimum, Also, the effeot of
the unavoidabls perturbations has baen studied.

The experimenta disocussed here may be justified on the
basis that appuratus for making time-gcale measurements has
been suooessfully oconstructed, and that the present measure-
ments deal witl a higher oonoentration of Oy, more complete
tamper, and fewer perturbations than existed in previous
meaguraments. As a long time program, the Rossi measurements
oan supply information that is valuable both from the theoret-
ical and experimentel points of view, A valus for ch/am
is an indiocation of the value o may attain when an assembly
is highly superuritical, Although measurements of < are
mads in a regior. of criticality far removed from the region
in question, this is about the best one can do without make
ing & meesurement on a nucleser“explosion itself, At lesast
one is justified.iﬁ comparing the effects of varying the
temper materials and oore materiels in the suberitiocal ree-
glon and then ex:rapolating reletive effects to the super-

oritioal, Careful experiments may yield information on

NCLASSIHED
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quantlties otler then of + Other constents involved are:
(1) T;, the mean life of a neutron in the assembly; (2) X,
a measure of tfze dispersion of the number of neutrons per
fissiong and (3) K,, the prompt reproductive faotor.

The folloving report deals with the time scale appara~
tus and its ap >1'10ation to a solid Oy assembly, Discussion
of measurements on other types of assembliez will be treate

ed in future roports,
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IT1. APPARATUS

A, Reaotor at Pajarito

The present experiments were performed using the tube
alloy-tamped, Oy assembly called "Topsy" at Pajarito
Canyon, This reactor will be desoribed completely in a
future report. Topsy is descoribed below in only enough
detail to indicate its function in the Rossl measuremeuts.

A1 over-all photograph of the reaoctor is shown in
Figure l. Tre tamper pseudosphere is on the platform at
the right anc¢ oontains approximately half of the active
materiel, Tre tamper thickness is squivalent to about G%
inches, whicl approasches an effectively infinite thickness,
The cart is shown at about the middle of the track which
extends unde: the tamper table, A tuballoy ocan is mounted
on the ram ir the center of the cart. The lower half of
the active me¢ terial is stacked in this oan. In operetion
the cart is run under the tamper table and the ram is
reised hydrailically to assemble the tamper and amotive ma-
terials, These assembly operations are accomplished by re=-
mote ocontrol from the control room 1200 feet distent. The
assembly ususlly is stacked so that it contains almost one
orit when assembled. It is then brought up to critical by

insertion of the ocontrol rods. For suboritical operation,
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oubes of Oy ox;iﬁalf inoh on a side and weighing about 8
grams, can be rdmoved,

Figure 2 is a phentom view of the assembled tamper and
oan assembly ahb&ing the relative positions of control rodsg
source tube, e;d oounter tube (glory hole). The stove lid
arrangement fo? supporting the upper pseudohemisphers of Oy
is nioely evid&nt in this ploture.

Figure 3 }s 2 close-up view of the tamper partially

unstacked to sgbw the ocontrol rods, The total control rod

travel is appf?;;matély 10 inches. Control rod position
oan be resd to.s001l inch, slthough the settings are probably
not accurate t» more than .0l inoh,

The assemhly has been further unstacked in Figure 4,
and the inner uen exposede The 4} inch 25 stovelid can be
seen in place. Approximately half of a pseudosphere of Oy
is stacked on ??q stovelid and the remainder of the can
filled with Tu blooks.

In Figure 5 the source jerk mechanism is exposed, With
this equipment ﬁhe gsourge can be removed quickly. The source
may also be moéga up and down slowly and stopped in any poe
sition. Mook fissioh sources of vsrious strengths were
available. The?e sources were in the form of ocylinders

040 inohes in diameter and O0.,4% inches long. Such a source

in the source Jjark tube could be moved down to within gbout
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one inch of the active material. In certain of the Rossi
runs, it was necessary to steck the source within the active
materisl in order to produce & sufficlently high fission
rate. A specisl L inoh oube containing & oylindrical cavity
to hold the source wes available for this purpose,

Either & inch or Z/B inch dismeter spiral Oy fission
counters (LA-1004) wers used ‘or all Rossi measurements,
These chambers were constructed by J. Ce Hoogterpe The
deteotors could be pleced in the glory hole at any position
along the radius of the reactor without introducing too
great a perturbation, Figure 6 shows one of the spirel
chembers in position in the glory hole and feeding into e
modified model 600 preemp. An exploded view of the spirsl
chamber and tuballoy and Oy perts in the glory hole is given
in Figure 7.

Figure 8 is a photograph of the control room instrumen-
tation for remote control operstions. The left center seo=-
tion of the oonsole consists of the controls for Topsy. On
the right may be seen the five recording meters for indiocae.
ting resctor level. The three meters on the lower level
are connected to the safety trip monitors. The two upper
meters reocord for the logerithmioc and linear emplifiers

which operate from BF; ionizstion chambers.
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B. Electronic Equipment

1, Model 200 Time Delay Analyser

The Model 200 time delay analyzer is actuated by
_pulses applied to input #1 for double input operation or
~ to input #2 for single input operation. For a predetermined
. period following eech initiating pulse, subsequent pulses
applied to input #2 are sorted and recorded as they oocour
in 10 equal and adjecent time intervaels. /hen a sufficie
ently large number of initiatione have taken place, the
number of pulses that have sppeared in each of the 10 re-.
cording ohennels will give an indication of the time re=-
lationship that exists betwsen initiating and subsequent
pulses, In partioular, the kodel 200 time delay analyzer
is intended for use in Rossi time soale experiments as
desoribed in LA 1036,

Various individual time intervals or channel widths

may be selected as follows:

- 045 4500, 10, #4sec 300 4seo
1,0 " 30 " 1000 "
3.0 * 100 * 3000 " -

A periodioc gate is provided whioh may be used to conw=
" trol the initiation oircuite Two sucoessive time interwvals
or getes are generated independently and continuously,.

Dyring an "on" interval or A gate open, the initiation will







‘l

|

respond to the first pulse ocourring in that interval and
to no more than one pulse per A gate, During the "Off"
interval or B gate opsen, the initlating action cennot

take place. For each channel width there is a B gate dur=
ation which is just sufficient to allow all transients to
ceasse after the opening of the 10 ohennels, Thus, re-
oycling at a maxi:um safe rate is permitted and errors due
to too repid re-cyoling are prevented,

If initiating pulses occur only at relatively long
intervals, the ection of the periodic gate may not be re=
quired end it oen be switohed out,

The Model 200 time delay enslyzer was origirally ocone
oeived by Edward W. Dexter, who did'not remein at Los Alamos
to see its completion. P. Glorﬁ and one of the writers
(Ce #, Js) checked the completed unit and made oirouit modifi-
oations which seemed advisable,

An overall view of the espparatus in the control room can
be seen in Figure 8. It includes the time delay analyzer on
the right, and assooisted soslers, power supplies and the de-
lay calibrator on the left. One power supply ohassis is be-
hind the console end does not show in the photographe 1In
Figure 10 a back view of the time delay analyzer rack is
shown., Figure 11 is a block diegram showing the continuity

of the apparatus as esteblished at Pajarito.
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a. Control Cirouit

The diagram for the control ocirouit is shown in Figure .
12, 1Its operation will be disoussed in the following six
.8actions,

(1) Initiation-gated. In double input operstion,
positive pulses applied at input #1 fire blooking oscillator
V=101, Positive output pulses obtained from the grid wind-
ing of the bloocking oscillator transformer are fed to the
control grid of V-102, whioh is a gated amplifier. The period-
io gate operates on the suppressor grid of V-102, and the ™A"
interval of the gate drives the suppressor positive, allowing
amplification of the pulse from V=101, During the "B" inter=
val, the suppressor is held negative, preventing the trané-
mission or amplification of pulses. '

The first pulse to arrive in soincidence with an “A"
gate triggers a "flip flop" V-103 and V-104., The positive
Jump in voltage at the plate of V=104 triggers blooking
oscillator V-106, which in turn starts the sweep which opens
the recording channels, This gating prooess introduces
about 0,15 microsecond delay,

V=106 can be triggered only onoe per "A" zate since
the "flip flop™ is unresponsive to further pulses until it
is reset after the "A" gate ends. The reset pulse oomes

from differentisting the positive going wave form on the

sereen of the "B" gate phantagiron, ¥=I%J], shich corresponds
[ X} :.25..: see oo
[ X ] [ X X ] L]
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