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. 1. INTRCIDUCTION

The neutron level in a ohain reaoting assembly near

oritioal either grows or deoays promptly as eX‘, depending

on whether the assembly is above or below prompt oritioal.

Appa~tM for mea8uring thiad by the Rossi method has

been assemble~ by Group W-2 at Pajarito Canyon with the

eleotronio work done by Group P-1. Speoifioations eub-

mitted to P-1 for the design of the eleotronio components

requested tha-;the apparatus should be as versatile and

have a8 wide (trange as p0S8ible 80 that routine measurements

of & oould bt made on all oonoeivable types of oritioal

assemblies● Ihese apeaifioationswere met in every detail.

It is possible at the present time to make Rossi measurements

on any oritioel aasembly without advance planning by simply

switohing on the apparatus. The eleotronio oirouits are

desoribed in rather oomplete detail shoe they are the heart

of the apparatus to measure & ●

A serie.a?f measurements has been made on a tuballoy

tamped oralloyb assembly. Lbasurernentshave been made pre-

viously with low enrichment material and less uniform and

oomplete tampers than the ones used

-
Oralloy g 0~*~ Oak Ridge Alloy s
The Oy used in these experiments
9% U-235.

in the present experiments.

Uranium enriohed in U-MS.
oontained approximately
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(LA-374, LA-4”9, LA-1036.) The purpose of the following

experiments h!s been to oheok out the apparatus on a known

assembly in older to disoowr *bugs” in our apparatus and

to gain experience in making suoh measurements. @eat aare

has been taken to utilize the flexibility of the assembly

to keep perturbation to a minimum. Also, the effeot of

the unavoidable perturbations has been studied.

The experhnents disoussed here may be ~ustified on the

basis that appllratusfor making time-8oale measurements ha6---

been suooesafully oonstruated, and that the present meaaure-

menta deal wit!.,.ahigher oonoentration of Oy, more oomplete

tamper, and fe~er perturbations than existed in previous

measurements. As a long time program, the Rossi measurements

oan supply information that is valuable both from the theoret-

ical and experimental points of view. Avalue for d4/dm

is an indioatioilof the valueo( may attain when en assembly

is highly superisritioal.Although measurements of & are

made in a regior.of oritioality far removed from the region

in question, this is about the best one oan do without mak-

ing a measurement on a nuolear~explosion itself. At least

one i8 ju8tified in oomparing the effeota of varying the

tamper materials and oore materials in the auboritioal re-

gion a~d tnen ex’;rapolatingrelative effeots to the super-

oritioal. Careflllexperiments may yield information on
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quantities otier than & , Other oonstants involved aret

a measur% of the dispersion of the number of neutrons per

fission~ and (3) S$?,the prompt reproductive faotor.

The follaring report denls with the time soale appara-

tus and lt8 ap>lioation to a solid Oy assembly. Disowsion

of measurement on other types of assemblies will be treat-

ed In future m)ports.
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II. APPARATUS

A. Reaotor at Pajarito

The present experiments were performed using the tub-

alloy-tamped, Oy assembly oalled “Topsy” at Pajarito

Canyon. This reaotor will be desoribed aonpletely in a

future report. Topsy is desoribed

detail to indicate its funotion in

An over-all photograph of the

Figure 1. T}e tamper pseudosphere

below in only enough

the Rossi measurements.

re~otor is shon in

is on the platform at

the right antioontains approximately half of the aotive

material. Tle tamper thioknesa ie equivalent to about G~

inohes, whiok approoohes an effectively infinite thioknesa.

The oart is shown

extends unde~ the

on the ram iI the

at about the middle of the traok whioh

tamper table. A tuballoy oan is mounted

oenter of the aart. The lower half of

the aotive mterial is staoked in this oan. In operetion

the oart is zun under the tamper table end the ram is

raised hydra~lioally to assemble the tamper and aotive ma-

terial. These assembly operations are aooomplished by re-

mote oontrol from the oontrol room 1200 feet distant. The

assembly usufIly ia staoked so that it oontains almost one

arit when as:ernbled. It iE then brought up to critioal by

insertion of the oontrol rods* For suboritioal operation,
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0ube8 of Oy ore-half inoh on a side and weighing about 38

.

grams, oan be ‘Fdmoved.

Figure 2 @ a phantom view of the a8sembled tamper and

oan assembly showing the relative positions of oontrol rods,

souroe tube, aud oounter tube (glory hole). The stove lid

arrangement fok supporting the upper pseudohemisphere of Oy
;

is nioely evid~nt in this pioture.

Figure 3 iEJa olose-up view of
.
—

unstaoked to show the aontrol roda~
!...-

travel is appr?xlmately 10 inahea.. !..

the tamper partially

The total oontrol rod

Control rod position

oan be read to;.001 inoh, elthough the settings are probably

not aoourate t? more than ●01 inoh.

The assemfilyhas been further unstaoked in Figure 4$

and the inner (Janexposed. The 4* inah 25 stovelid oan be

seen in plaoeo Approximately half of a paeudoephere of Oy

is staoked on %he stovelid and tiheremainder of the oan..

filled with Tu blooks.

In Figure 5 the aouroe jerk I’U90hani8mis exposed. With

thi8 equipment the souroe oan be removed quiokly. The souroe
.—

may also be mo~hd Up-and down slowly and stopped in any po-

sition. Mook fission souroes of various strengths were

available. The8e souroes were in the form of oylindere

0.40 inohes in diameter and 0.45 inohes long. Suoh a souroe

in the souroe jerk tube oould be moved down to within about
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one inoh of the aotive material. In oertain of tho Rossi

runs, it wrisneoeseary to staok the souroe Within the aotive

material in order to produoe a sufficiently high fiseion

rate. A apeolal ~ inoh oube containing a oylindrtoal oavity

to hold the souroe was available for this purpose.

Either & inoh or 7/8 inoh diameter spiral Oy fission

counters (LA-1OO4)were used for all Roasi measurements.

These ohambers ‘uem oonstruoted by J. C. Hoogterp. The

deteotora oould be plaoed in the glory hole at any position

along the radiue of the reaotor without introducing too

great a perturbation. Figure 6 shows one of the spiral

ohambers in position in the glory hole and feeding into a

modified model 500 preamp. An exploded view of the apirel

ohamber and tuballoy and Oy pa~s in the glory hole is given

in Figure 7.

Figure 8 is a photograph of the oontrol room instrumen-

tation for remote oontrol operations. The left oenter seo-

tion of the oonsole oonsists of the oontrola for Topsy. On

the ri~ht mfiybe seen the five reoording metere for indica-

ting reeotor level. The three meters on the lower level

nre conneoted

meters reoord

whioh operate

to the s~fety trip monitors. The two upper

for the logarithmic and linear amplifiers

from BF3 ionization ohambers.
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B. Eleotronio Equipment

1. Model 200 Time Delay Analyser

The Model 200 time delay analyzer is aotuated by

pulses applied to input #1 for double input operation or .

to input#2 for single input operation. For a predetermlnod
..

period following eeoh initiating pulse, subsequent pulses

applied to input #.2are sorted and reoorded as they ooour

in 10 equal and adjaaent time intervala. ihen a suff’ioi-

ently large number of initiations have taken plaoe, the

number of pulses that have 8pp0Qred in eaoh of the 10 X%3-J

oording ohmne18 will give an indicatio~ of the time re-

lationship that exists between initiating and subsequent

pulses. In particular, the Eodel 200 time delay analyzer

is intended for use in Rossi time soale experiments as

desoribed in LA 1036.

Various individual time intervals or ohannel Widths

may be selooted as follows;

0.5 4s:0. 10. +eo 300 4(s:0
1.0 30 u 1000
3.0 “ 100 “ 3000 “

.

A periodio gate is provided whioh may be used to oon~’

trol the initiation oirouit. Two suooessive time interval&

or gates ere generated independently and oontinuouslye ‘

~Ping an ‘on” interval or A gate open, the initiation will
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respond to the first pulse ooourring in that interval and

to no more than one pu18e per A gate. During the ‘Off”

interval or B gate open, the initiating aotion oannot

take plaoe. For eooh ohannel width there is a B gate dur-

ation whioh ia just 8uffioient to allow all transients to

cea8e after the opening of’the 10 ohonnels, Thuf3,re-

oyolir,gat a maximm safe rate is permitted and errors due

to too rapid re-oyuling are prevented.

If initiating pulses ooour only at relatively long

intervals, the aation of the periodio gote may not be re-

quired and it oen he switohed out.

The biodel200 time delay analyzer was origir.ally oon-

oeived by Edward ‘W.Dexter, who did not remain at Los Alamos

to see its completion. P. Glore and one of the writers

(C. iY.J.) oheoked the oompleted unit

oations whioh seemed advisable.

An overell view of the apperatua

be seen in Figure 9. It inoludes the

and made oirouit modifi-

in the oontrol room oan

time delay analyzer on

the right, and associated soalerss power supplie8 and the de-

lay calibrator on the left. One power supply ohassis ia be-

hind the oonsole and does not show in the photograph. In

Figure 10 a baok view of the time delay analyzer raok i8

shown. Figure 11 is a blook diagram showing the oorrtinuity

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

The diagram for the oontrol oirouit is shown in Figure .

12. Its operation will be disousaed in tho following six

,t3eotions●

(1) Initiation-gated. In double input operotion,

positive pu18e8 applied at input #1 fire blooking oscillator

V-101. Positive output pulses obtained from the grid wind=

ing of the blooking 080illator transformer are fed to the

oontrol grid .ofV-102, whioh i8 a gated amplifier. The period-

io gate operste8 on the suppros80r grid of V-102, and the ‘An

interval of the gate drives the suppressor positive, allowing

amplification of the pulse from V-101. During the ‘Bn inter-

val, the suppressor is held negative$ preventing the trans-

.nissionor amplification of pulaes~

The first pulse to arrive in aoinoidenoe with an “An

gate triggers a ‘flip flopn V-103 and V-104. The positive >

jump in voltage at the plate of V-104 triggers blooking ‘“

oscillator V-106, whioh in turn starts the weep whioh opens

the reoording ohannels. This gating prooess introduces

about 0.15 mioroseaond delay.

V-106 can be triggered only onoe per ‘An gate ainoe

the “flip flopn is unresponsive to further pulses until it

is reset after the ‘Aw gate ends. The reset pulse oomes

from differentiating the positive going wave foru on the
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