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CMLRD-DU-AED 19 Ccuober 1956

SUBJECT: Quarterly llistoricai Report of Major kvents and Problems,
Dugwey Proving Ground, Dugway, Uteh (RCS CMLHO-194)/.

TO: Ghley Chemical Officer
Dapartment of ths .ruwy
Washiagztoa 23, D. C.

1. UNCLASSIFIGD Tns Quarterly liistoricai Repori for tao guarter
July through Septomber, (.U8, consists of the activitiss of the Dirsci-
vratos of Materiel Testing, Research, and Doctrinal Testing and is
presented ia inolosures i, 2, and &, Report of QOperating Personnel
Utilization and Requirementis - Dugway Proving Ground, Dugwsy, Utah -
for the quarter, inclosure 4 and Quarterly Historical Report of Major
Bvents and Problems in the 0ffice of the Commanding Offiver, Dusway
Proving Ground, Dugway, Utah, inclosure 5.

(24~> 2. ,?Ef?;ﬂ%ﬂi&&z\ Theso inclosures do not actually ocver the
pariod 1 ¥y to 12 July in regard to bkistericl Testing. The
information ig insludsd bolow:

a. C@ 17. (Capzbility of 4.5" Rocket Battalion)

Ch 2:0-D6 Bustalion Scuic Sgoat Trials o July LybE
g% 172-01 Single Rockot on Tower 11 July 1956
b. Cw 218 (Trials of 155 mma Sholl)
CW Ji8- Dynamic Singlo Shov .gsing o July 19586
5-4 Mopr4ification
-8 " ” ¢ : 10 uly 19586
-6 " ! . g 1l July 1956
. “c. BW 4-56 Trunsit IIT e
! ‘
/ BW 4A-6-65 Field Testing the E-< 2 July 1956
i BY 44-7-56 " " ®on 9 July 1956
; B 4n-~8-5€ v v weoo 11 July 195€
\\_WM_‘_M
3. UMCLASSIFIED Activities of the directorates of Ressarch and

Dootrinal Testing cduring the period 1 July to 12 July 19566 have been

RECLASSIFICATION DATA CANNOT BE PREDETERMINED Copy < of 3 copies

3 “ Page 1 of 2 pages
W 4{% /— Rt
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CMLRD-DU- iED 19 Qctober 1956
SUBJECT: Quarterly Historical Report of Major Events and Problems,
Dugwey Proving Ground, Dugway, Utah (RCS CMLHO-194) (/)

adequately reported in the informatlon sontained in inclosures 1, 2,
and 3.

FOR THE COLMMANDER :

5 Inel 3 coys each WILLIAM C., WBLLS
1. DPG 6-1602 CONF Ceptain, Cmi(
cys 24,25, & 26 Bxecutivo Officer

2. DPG 6-1842 CONF
oys 24,20, & 26

3. DPG 6-2064, SECRET
cys 24,25, & 26

4. DA 1043 UNCLASS

Jul, Aug & Sep

Qir His Rpt, OIf

of CO, DPG UNCLASS

€1
-

Copy L of 3 copiss
Page 2 of 2 pages
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Chemical Corps Research and Deve.iopment Command

DUGWAY PROVING GROUND
Dugway, Utah

CMIRD-DU-GDO 10 August 1956

SUBJECT: Significant Accomplishments during period 13 July - 9 August
1956 (CSGLD 696)

TO: Commanding General
Cml C Research & Development Command
Gravelly Point
Washington 25, D. C.

1. Submitted herewith is information regarding the field test
status and significant developmental and research accomplishments for
the period 13 July - 9 August 1956.

2. Events, problems, and accomplishments on current projects
being conducted by Research Directorate are as follows:

A. BW Research

a. JSinden Sampler. A new sieve, for time sequential
sampling has been designed and will be fabricated in the near future.
A new type drive is presently being designed which will eliminate the

magnetic transmission.

b. Persistence of B . The Salt Plats Grid and the
regular plots contaminated with are presently being monitored

for the agent.

c. Bacterial Recovery Rates in the 6 L/min All-Class
Impinger - After Aspiration. Completed except for statistical evalu-

ation which will be accomplished after which a final report will be
written.

d. Impinger Efficiency Studies. Complete study on the
offect of raising the orifice from the bottom of the impinger bowl.
Best results were obtained with the orifice 15 mm from the bottom of the
bowl. Presently studyingthe effect of volume of impinger fluid on the
efficiency of the AGl with the orifice raised 15 mm from the floor of

the AQG2. oI ‘ A
5 S A 2R

REGRADING DATA CANNOT Copy 26or 28 Copies
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o. Counting Methods for Anderson Sampler Plates. Data has
been secured which may be adequate for ccnfiming the positive hole method
and the table which has been calculated from the formula

Pan @l 1 ..l )
N N-1 N-2 N-rl

where P is the number of particles, N is the number c¢f holes per stage
(340) and r is the number of positive holes. The date have.not been

analyzed by the statisticiean.

f. Relationship of Size of Particles to AS Stags Distribu-

A considerable amount of data hes been accumu.ated on reiationship
AS. These data ‘are being

tion.
of size of particles to stage disiributio

turned over to the statistician for analy .

g. Cold Weather Sampling (AS) This cold weather sampling
unit, designed, constructed and tested more than a year agc, has now
been made more compact. Final tests will be made as soon as a heat

exchange tube is fabricated.

B. CW Research

a. Enzyme Purification, With Tween 2C a yield of 474 of
soluble enzyme is obtained from red cell stroma. It is anticipated that
improvements in this yield as well as subsequent purification by organic

solvent precipitation will be achieved.

b. Bio-Assay. Rabbits - A BW nebulizer was,tested and was
found to be capable of delivering 30 rabbits

were exposed and dosages /bubbler The
animal data are.not availdable at this time.

c. Adsorbent Synthesis, Synthesis of monomsrs and
polymers in the phosphonate series for use as adsorbents in enzyme puri-
fication has continued. Allyl phenyl phosphonyl fluoride has been
prepared and a more practical systhesis has been worked out., This com-
pound and analagous derivatives should polymerize readily to give solids
that will be useful in chromatographic separations. Work on the synthesis
of thio acetyl derivatives is continuing.

d. Field Colorimeter. A redesigned field colorimeter is
being constructed. This device will be capable of obtaining total
dcsage or differential dosage sempling of agent in a cloud.

Page 2 of 12 pages.
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€. Modification of Agent Sclutions., Munitions filled with
agent (Ucon solution Sept 1955) was found to be stable when tested last
month with respect to viscosity (7% decrease). Viscosities were calculated
at 3 different temperatures for the modified agent soluilions as requested
by Edo Corp. For the 5 month period of study it was found that only a
slight decrease in agent stability occurred.

f. Liquid essessment. Rotary drum samplers fabricated here
have proved to be effective and are being used. On triels with the Mars
generator, stains produced on filter paper and M-6 detector paper (undyed
agent) indicated liquid droplet travel as far as 420 yards downwind.

g. V Agents. Major effort is being expended in thg deyel-

opment of satisfactory chemical methods for laboratory analysjs L=
To date & sensitivity of about 8 Klett units /gamma/ml has been
. attained. A variety of chemical reactions are being investigated in the <

N hope of finding one that will provide greater sensitivity. In addition,
a suitable technique for puriity analysis is also being investigated.
Physical as well as chemical methods ere being considered and investigated.

Polyethylene gloves have been found to afford good protection
v from However, efforts to decontaminate contaminated gloves have not
g been successful. Further situdy is to be continued in this area.

C. Cloud Physics

a. Cloud Diffusion in Relation to Cloud Transport. .

1. GComputations are being made to determine theoretical
downwind dosages for the CW 219 tesis by considering the space-time
variation of the transporting wind vector. A wind vector was forecast
via numerioal methods, and the results applied io Roberis' diffusion
equation. Theocretical results will be compared with field observations

via dosage isopleth diagrams,

2. An addendunﬂ!ﬁ‘Cloud Physics Scientific Report No. 4
has been finslized. The addendum considers the case of non-isotropic
turbulence. Resulits show that the assumption of isotropic turbulence is
valid for small scale tests, but on large scale tests (i.e., CW 219) the
assumption of their being non-isotropic turbulence is imperative.
Theoretical and observed dosage isopleth comparisons show that assuming
the lateral component of the eddy diffusivity to be twice the longitudinal
or vertical component affords the closest agreement.

Page 3 of 12 pages.
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b. Diffusion Study. A study has been initiated to derive a
. 4. Giffusion equatlion for an instantaneous ellipsoidal volume source. Such
>™ an equation will allow the approximation of any source cloud resulting
from any explosive release of agent by any munition expenditure.

The project dealing

¢. Nomography of Diffusion Equations.
This

with construction of a nomogram for Roberts' equation is continuing.
work has been delayed by the absence of the working person for three weeks.
—eeee T2 N
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8. X-ray of Fire-Bomb Fuses. A satisfactory method of
¥ orienting and photographing the fuses has been developed. The materials
necessary in the operaiion have been requisitioned and furtiher work a-

waits their arrival.

E. BEcology and Epidemiology

a. Infectious Disease Survey. The annual report of the
Rocky Mountain Laboratory, U. S. Public Health Service, was received in
July. The report covered activities supported under Inter Agency Agree-
ment CD4-4345, for the period May 1955 to 1 July 1956.

In the l4-month period additioral findings indicate that
<

W%urred in Jjackrabbits, white-footed mice and their
ectoparasites. Serologlcal tests for[ﬁantibodies in Uteh human <

sera were negative and very few sheep and cattle sera were positive.

ﬁuiai wildlife specimens freguently yieldedn

<
Serological reactions against the _ <
oup of antibodies were as follows: <.
426 human sera tested, 7 percent positive;
191 cattle sera tested, 14 percent positive;
1614 sheep sera tested, 23 percent positive.
wore isolated from 3 pools of jackrabbit <
tissue and 1 pool of ticks from jackrabbits.
No fungi infections for e_iso ed from rodents, but
rodent specimens continued to yiel <
b. laboratory Study of Infectious Diseases in Wildlife.
A study of experim-fhn coyoies was conciuded, <
-~ T The results form the basis of a special report. A study ot” <
- in deer mice was also concluded. A special report on the sub 8
. <
<z

in preparation. A detailed special report on experimenta
%iﬂ rodents was completed.

F. Development Engineering

a. Mobile Roco"ding Van 547, A data reduction system to
record meteorological parameters on magnetic tape or in the form of
punched cards is to be used in lieu of the chart roll type recording
method now in use. Several proposals from commercial companies have
been received. It has been determined that the system is t.eaaiblo.

Lo , ‘ Page 5 of 12 pages.
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The preliminary specifications have been writien and are being reviewed o
by the interested organizations. R

b. Transmitter Programmer. The programmer has been fleld
tested at Tower Grid, the drawings are complete, the fork controlled
power supply has been redesigned and rebuilt and a draft report has been

submitted.

¢. Sampler Transmitters. Work has progressed as follows on
the radio transmitter for sampler operation:

1. One 250 watt 40.2 mc transmitter has been completed
and is ready for field use. ’

2. The 60 watt 217.55 mc transmitter has been completed
and installed in mobile van for field use.

3. The 250 watt 217.55 mc transmitter is in the design
and construction stage. All of the ordered parts have been received.
The driver stage has been redesigned, built and mounted in the proper
position with respect to the final R. F. stage. The coupling between
the driver stage and final stage is the final problem.

d. Radio Field Strength Survey. Field strength surveys
have been made on various grids at 217.55 mc. Optimum transmitter
locations and broadcasting antennas have been selected. The survey at
217.55 me has been completed, and the work on the survey at 40.2 mc has
been started. The problems of mechanical and electronic design have
been checked and two types of antenna are being built,

3. Events, problems, and accomplishments on current projsects
being conducted by Doctrinal Testing Directorate are as follows:

A. Chemical Corps Board Projects.

a. Cml C Board Project 6-55 "Effects of Masking in Conduct
of Military Operation" (Doctirinal Order 806). Availabls literature is

being evaluated at the present time. Special information has been re-
quested from Human Resources Research 0ffice on the training of a quali-
fied cadre of observers. Methods and techniques of using and handling
of the training agent are under consideration %o insure that an adequate
means to enforce masking will be availabls. An alternate method for

the enforcement of masking is being considered, that of locally applied
CN, in the event DM is found unsuitable. Sample tactical situations are
being prepared and will be completed in the near future.

Page 6 of 12 pages.
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b. Cml € Board Projgect 5-05 MAerial Delivery of Gas Masks”
(Doctrinal Order 804). Further progress reportis have been received from
the progject officer at Ft Lee, Virginia. Arrangements have been made for
the transportation of the MY9A) masks to Army Chemical Center for inspection
upon completion of the test. Air drop demonstrations at Ft Lee have caused
some delay in the eir drops for this project. The estimated date of
completion of the test is now 17 August 1956. -

¢, Cml C Board Project 8952 "Quartermaster Laundry Test"
(Doctrinal Order 805). The test pian for this project is currently be-
ing rewritten in order to reduce the number of trials to be performed
and quantity of clothing to be used. A statistical design is being
applied to the test to facilitate this reduction. 2nd Chemical Weapons
Battalion has been contacted and equipment and clothing available at Dugway
Proving Ground for the conduct of the test are being checked.

d. Cml C Board Project 889 "Field Test of Thickner, Gasoline,
E4R1" (Doctrinal Order 800). Correspondence was initiated with GCB
citing problems that now exist and regquasting additional information, per-
taining to the project. A test plan is being prepared on the project.

e. Cml C Board Prcoject 4-55 "Tactical Capabilities and
Techniques for the employment of the 4.5 inch Chemical Rockset Battalion"
(Testing Order 400.05).Doctrinel Testing Directorate has assumed responsi=-
bility for preparing the repor+ts on phases G-N on project 4-55. Data on
these phases have been received and reviewed by this Directorate. (Comments
on phases K, I, and H have been returned to 2nd Cml Wpns Bn. Approximate

date of submission of phases K, I, and H is 15 August 19586,

B. Prcjects Plenning Acticns.

a. Variation in Munitions Bffect. A study on the varistion
in munition effect was completed for the 105mm Howitzer Shell, 1 ___
Howitzer Shell, T-164 4. . i <

being edited bylggguiaifbrial Staf? of Material Testlng Directorate for
possible inclusion in the FT&M progress repori for the 1lth Tripartite.

b. Staff Study on Persistency. (Doctrinal Order 803). All
reviews and comments by members of the Doctrinal Testing and Materiel
Testing Directorates have been completed. The study is presently being
prepared on duplimats and will be published in the nsar future.

¢. Munitions Bxpenditure date for the 105 and 155mm Howitzer
Shell. (Doctrina. Orders 801 and 802)., Publication of the final report
has been temporarily delayed pending some minor revisions in the text.

Page 7 of 12 pages.
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d. Value of Massive Bombs., The evaluation of available .
data to assess the usefulness of GB bombs for a total dose effect is in A
progresas. Methods for calculation of total dose are being carried out
oonocurrently. Information and resulis are being prepared for presentation
at the Eleventh Tripartite Conference.

e. Regimental Artillery Effects (Doctrinal Order 807.01).
This study has been undertaken to assess the effects of a Regimental
Artillery shoot using GB filled munitions. A literature survey was
conducted to obtain data on the distribution of impact points for 105 and
155mm Howitzer Battalicn shoots. Ideas generated by the literature sur-
vey are being discussed and analyzed within the directorate.

f. Procedures for Protective Systems Evaluation, Progress
on this prcject has been temporarily de.ayed because of higher priority -

cperations.

g. M1l1l4 Combination Data Study (Doctrinal Order - <
808.01), This projec dertaken to determine if existing data are

sufficient and suitable for the calculation of munition expenditure
tables for the M33 bomb filled with An extensive literature

vey was conducted of all availabEe !1;4'1 and laboratory reports on the
An evaluation report of these data is being prepared <
at the presen ime.

h. Test of Smoke Generator Engine Tubes, Black Iron and
Inconel. (Testing Order 408). Doctrinal Testing Directorate assisted
in obtaining necessary supplies and equipment for the test. Work on
the test between Materiel Testing Directorate and 2nd Chemical Weapons
Battalion will be coordinated through Docirinal Testing Directorate.

i. Preparation for the Eleventh Tripartite.

1. Coordination of statements of progress in the filelds
of CBR field testing, CBR test technology and meteorological research has
been completed and all material is in the publication stage. Expected
date of distribution to the Tripartite Secretariat is 10 August, as
estimated for compliance with the overall scheduls.

2. Two of the required eight discussion papers for the

FT&M agenda items have been submitted to the Editorial staff. The
remaining six are in a satisfactory state, considering the schedule of
action required. Distribution to the Secretariat is scheduled for 27

August 1956,

Page 8 of 12 pages.
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4, From 1 July to the present time the following items have been
accomplished in Materiel Testing Directorate in support of the testing
program:

A. Completion of 14 miles of a 3 mile foot trench on West
Vertical Grid.

B. Removal of the wooden tower at Horizontal Grid.
C. Completion of a decontamination point at Down Wind Grid.
D. Extension of the roads (east) on Down Wind Grid.

E. Survey of new positions at Tower Grids, the lanes as
extended on Down Wind Grid, new positions and munitions points at
North Wig and 3/4 and 1 mile arcs at Horizontal Grid.

F. A radio link operating on the Security frequency has been
established between Callao and Dugway Proving Ground for transmittal
of meteorological data from Callao.

G. Representatives from Qffice of the Chief Chemical Corps,
Research and Development Command consulted this activity as to a
proposed Photo Ballistic Grid for Dugway. Acting upon their rscommen-
dations this office is preparing a detailed staff-study of problems
relevant to the establishment of such & grid and means as how it may
be implemented and phased into current activities in this field.

H. Equipment for the application of magnetic sound to Dugway
produced motion pictures was received during the referenced periocd.
Contracts for the application of magnetic siriping to existing films
are being investigated. As soon as definite information is received
as to means of application, work will proceed on the addition of sound

tracks 1o major Dugway films.

I. Vapor sampling has been accomplished vertically through
150 feet by use of Sea Fang balloons to determine vertical profile and
density of agent cloud with satisfactory results.

J. To ensure the proper functioning of electronic sampling
devices and communication equipment essential for the successful con-
duct of field trials, the Electronics Branch was established in Test
Support Division, Materiel Testing Directorate. This branch consisis
of the Sampler Repair and Communications Sections formerly in Test
Facilities Branoh, Test Support Division. Since the two seotions
were allied and dependsent on each other, it was felt that combination
of these activities under one qualified engineer would eliminate many

Page 9 of 12 pages.
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of the difficulties encountered when split responsibilities existed.

K. The Bendix Aviation Corporation, contractors for micro
meteorological telemetering network has made considerable progress in
the field installation of telemetering neiwork. Uncalibrated data
from 5 stations are now being telemetered tc the receiving station.
It is planned to have all 8 stations so iransmitting by 15 August 56.
Calibration of the micro barameters is alsc in progress.

L. On 6 July 1956, Mr. Harold Thompson resigned from Civil
Service and was replaced by Mr. William Shreve as chief of the
Meteorological Division, Materiel Testing Directorate.

M. A total of seventeen (17) field trials were conducted
during the period 13 July - 9 August 1956 and are as follows:

1. CW 173 (Capability of 4.5" Rocket Battalion)
Test No. Date Completed

cw 173-03 . ) 16 July 1956
CW 173-04 Single Rocket on Tower 17 July 1956

2. CW 218 (Trials of 155mm Shell)

CW 218-At-6 Thickened Agent on 19 July 1956
Tower

3. CW 225 (Transit III)

CW 225-B1 . 24 July 1956
OW 225-pz  Gontinmuous Source 26 July 1956

4. CW 305 (Fortification Penetration)

CW 305-1 30 July 1956
CW 305-2 M10 Jettison 3 Aug 1956
CW 305-3 8 Aug 1956

5. CW 405 (Black Iron Engine Tubes)
CW 405-1 7 Aug 1956

6. CW 414 (Field Study of Toxic CW materiel)

CW 414-1 1l Aug 1956

CW 414-2 6 Aug 1956

CW 414-3 Temperature Effect Trials g4 Aug 1956

CW 414-4 9 Aug 1956
UNCLASSIF,ED Page 10 of 12 pages.
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7. BW 421 ({Area Douage BW)

Test No. Date Completed

BW 421-A1 8 Aug 1956
BW 421-C1 Temperature vs. Area 26 July 1956
BW 421-CR Dosago Relationships 31 July 1956
BW 421-C3 6 Aug 1956

N. Following is a list of technical documents published
by Dugway Proving Ground during the report period and a brief indication

of their contents:

l. DPGRR 10l: "Bacterial Aerosols in a Rendering Plant
Process": During the recent outbreak of ornithosis in the Portland,
Oregon, area, approximately sixty people were infected with the virus
and two related deaths occurred. The source of the disease was deter-
mined to be an epizootic of ornithosis in the turkeys of two ranches
north of Portland. Since 25 of the infections occurred in the personnel

of the rendering plant that handled the dead turkeys, the Oregon State
Health Service hypothesised that infective ornithosis-virus aerosols
may have been produced by the animal rendering process.

Warfare Assessment Directorate, Dugway Proving Ground, Dugway, Utah,
Four trials were conducted at

Biological

was requested to test this hypothesis.,
the plant using Andersen samplers.
Two chromogenic tracer or isms,

were <,
of aerosols arising from the
rendering process. Although the final plant-products were probably

sterile, both ere recovered from every sampler position. <
It was concluded that the rendering process did create aerosols of the
microbial organisms present in the animal tissue handled. It is pointed

out that, in view of the fact that many of the animals handled by a

plant of this nature have died from diseases that are transmissible

to man, such planis may represent a hazard to almost every community

of any size in America.

used to determine

2. DPGRR 102: "The Large-Scale Enzymatic Assay of Sarin":
Procedures for large-scale enzymatic assay of Sarin with purified bovine
red blood cell cholinesterase are described in this report. .

3. DPGRR 103: (CW Scientific #19): Experimental evidence
indicates that isopropancl is satisfactory a&s a field solvent for the
collection of GB at temperatures from -10 to -65°F. Its characteristiocs
at these temperatures compare favorably with the absorptive qualities of
Dowanol 50B and hexylene glycol at temperatures from 60 to 130°F.

Page 11 of 12 pages.
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Rk
Solutions of GB in isopropanol can be colorimetrically analyzed for GB
by routine lysis, with stable color development and relatively hig

_ go1s only one foreseeable dif <
y 56 1sopropanol. Ir the filled bubblers are stored for
several days at room temperature, there may be excessive evaporation.
However, sultable storage facilities should eliminate this difficulty.

4. DPGRR 104; UIB No. 8): The clinical and serological
findings in 5 cases of |4l ; immunized labo atory personnel are <<
<

<

ovidence of subolinical infectIons was found.

5. "An Investigation of Ultraviolet and Sclar Intensity

and Energy at Dugway Proving Ground”: The purpose of this study is to
determine the amount of effect cloud cover has on the instantaneous
recorded intensity, and to relate the mean percentage of the sky ob-
scured daily by clouds to the total amount of solar energy that 1is

received.

FOR THE COMMANDER:

Do ? Rt

IAN W,
Deputy Commander for
Scientific Activities

1]
[
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Chemical Corp esesrch rn evelopment Command

DUGWAY PROVING GROUND
Dugway, Utah

CMLRD-DU-ASD 6 September 1956

SUBJECT: 3ignifiocant Accomplishments during period 10 August - 4 September
1956 (CSGLD 696) (U)

TO: Commanding General
Cml C Research and Development Command

Gravelly Point _
Washington 25, D. C.

1. Submitted herewith is information regerding the field test
status and significant developmental and research acoomplishments for
the period of 10 August - 4 September 1956.

2. ERvents, problems, and acoomplishwents on ourrent projects
being oonduoted by Research Directorate are as follows:

A. - BY Research

a. Counting Methods

Work on positive hole and mioroscopic occunting wethods
has been completed. The theory and data have been evaluaied by the
statistician and considered sound and adequate. A paper on this will
be prepared for the BN Research files. o

b. Relationship of Particle Sise to Stage Distributien
of the AS.

mplioati.on of results has not been satisfactery. Werk
is contimming.
o. Diluter for the .Ahdersen Sampler (AS)
R Experimental data collected have been given to the
statistician. Consistency of results is wnder question. Preject is

being redesigned to evaluate the AS againat the AGI fer comparisen
of censistency of results.

‘.. 4%si . 4. Persistenoy )
slhg Kodoa R TR

hoiig v Survey has ‘been made of the using animels.  feved <

of persistency is still high, Animals can s killed dy injeetioem.

A map of the present persistency level is being prepared.
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B. CW Research

a. Enzgymatic Assay @

b. Data Reduction System

A prototype assembly of a date reduction system which
will permit direct recording of the output of colorimetric equipment
on punch cards has been complexed and is in the process of final testing.

c. Chemicsl 4nalysis of@

d. Field Colorimeter

Ths -completed drawings for the new field colorimeter
have been submitted to Engineering Personnel for review and modification
prior to fabrication. This instrument may prove ito be useful for the
collection of concentration vs time data as soon as a number of minor
problems have been solved.

e. Liquid Assessment

Counting and sizing of the droplets sampled on two Tower
trials gave an average spot size on M-6 detector paper of esbout 200 mi-
crons in diameter. Eight drum-type rotary semplers are being fabricated
which will be used in future field tests for drop size n~ssessment.

C. Cloud Physics
a. BW Cloud Travel Study

An attempt is being made to predict the downwind travel
of BW Agents. Roberts' diffusion equation is utiliged, with an additional
factor to anticipate the "settling out" of ~erosol particles. The theo-
re t ioal approach has been finanlized, and numberiocal computations are now

e INCLASSIFIED RRREMIR | Poso 2 of & Pason




m UNULADDI 1LY
b. Stability Critericr

A stability criterion hns been derived to predict the
height a burst oloud attains before leveling off and traveling downwind.
This height is a function of the frictionsl effect nnd the hydrostetio
stabllity. It is hoped thst this criterion will help to explain the
laock of surface contamination from the last two CW 173 tests.

D. Ecology and Epidemiology

a. Infectious Disease Survey

mvas isolated from a tissue pool from two <
jackrebbits. Thé isclation provides the first indication of wildlife

infected with this organism in the Dugway ares.

b. Laboratory Study of Infectious Disesses in Wildlife

A study oi’_indicates thet immunity to infection <
with homologous strains of organisms can be stimulated in deer mice. No

difference in the degree of immunity stimulated by four kinds of sntigen
(heat-killed, formalized, phenolized, antigen in adjuvent) wes detected
in the deer mioce.

6. Studies on Diseases-transmitting Abilities and Incidence
of Parasitic Anthropods

After feeding on a mouse infected w
both fleas and mites harbo e infection.

M A

3. Bvents, problems, and accomplishmentis on current projects being
oonduoted by Dectrinal Testing Directerate are as follows:

A. Chemical Corps Board Projects

' a. Cml C Board Project 6-55 "Effects of Masking in Condmot
of Military Operation" (Doctrinal Order 806)

An extensive literature survey is still in progress.
Information has been received from outside sources and iz being evsluated

at the present time. The formal preparation of a Staff Study has been
delayed until further information is received from the Cml C Board on

the possible inoreased scope of the project.

I b. Cml C Board Project 5-55 “Aerial Delivery of Gas Mesks®
(Dootrinal Order 804)

Progress reports received on this project indiocate that
free fall deliveries from light airoraft have been halted because of the ex-
tensive damage to mesks. The scheduled ocompletion date for the test was X
set at 10 Awgust 1956. The following week (13-17 August) was devoted te Dol
testing of masks in the CN chamber and their shipment to the Army Chemical

Cexnter.
SEREI WL Page 3 of 8 Pages - R~ e
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6. Cml C Board Preject 892 "Quartermaster Lsundry Test" (Doc-
trinal Order 8085)

The revision of the test plan for project 892 was completed

during the repert period. At present it is being placed on duplimats so 2ri

that coples can be furnished to cooperating sgencies for comments and orit-
ioisms.

d. Cml C Board Project 889 "Field Test of Thickener, Gasoline
E4R1* (Deotrinal Order 800)

A test plan on this project has been initiated and is in
rough draft form at the present time. Progress has been temporarily de-
layed because of higher priority operations.

e. Cml C Board Project 4-55 "Tactical Capebilities and
Techniques for the Employment of the 4.5 inch Chemical Rookst Bn* (Test-
ing Order 400.05)

Comments by this office on Phases G, L, and M have been
forwarded to 2nd Chemical Weapons Battalion. Phase J has been casncelled
and no report or comments are necessary. Agreements were reached on com-
ments of Phases K, G, and L and these are being prepared for forwarding

10 Materiel Testing.
B. Project Planning action
a. Variation in Munition Effect

The study has been finalized and copies for 1llth Tripartite
were published 31 August 1956. Copies for general distribution have a pub-
lication date of 5 September 1956.

b. Staff Study on Persistency (Dootrinal Order 803)

The study has been completed and is ready for publicetion.
A method of analysis suggested by Suffield Experimental Station is now being
applied to available long term sampling data. The results of this anslysis
will not be published with the persistency study, but will be published as
an asddendum to the study when completed.

c. Munition Expenditure Data for the 105 and 155mm Howitzer
Shell (Doctrinal Orders 801 and 802)

An extensive review of this study is being initiated to
correct some discrepancies that have been found in methodology.

d. Value of Massive Bombs

Work is oontinuing on the calculation of munition expend-

iture for total dosage effects. Higher priority operations have prevented
final preparation of this report for presentation at the 11lth Tripartite

Conference.

Page 4 of 8 Pages
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e. Regimental Artillery Effects (Doctrinal Order 807.01)

A distribution of impact points from 3 groups of 6 Howitzers
each has been determined from existing data. At the present, the effective
dosage areas are being determined from these impact patters.

f. Procedures for Protective Systems Evaluetion

Progress celeyed beceuse of higher priority operations.

g. ("f:ombination Data Study (Doctrinal Order 808.01)  <_

Evaluation of data from field test and technical bulletins
is being ocontinued. Information is being gathered on specific subjects
listed below:

(1) Methods of estimating the infective dosage for man.

(2) Comparison of Guinea Pig ID o'® under lsboratory
conditions, Fort Detrick conditions, and DPG field test conditions.

(3) Variations in source strengths.

(¢) Comparison of data from single munitions, frac-
tional clusters, and whole clusters.

h. Preparation for ths Hleventh Tripartite Conference

(1) A1l discussion pepers aveilable for agenda items
on Field Trials and Meteorology were transmitted to the Secretariat on 31
August 1956. The mejor preparatory activity required is now completed.
From this date te the commendement of the conference, some correspondence
will be generated between the chairman and co chairman on topios intreduoced
by the pregress reporis and disoussion papers. The final agenda for the
7T & M session will be submitted during the next report peried.

b Tt

(2) Specific papers prepared:

(a) Ventilation Rates for Various Struwotures

This paper consisted ef information and
mathematiocal analyses of air infiltration rates and dosage build-ups with
respeot to strategic and tactical structures. A disoussion of the appli-
cability of CW and BW against these struotures and recommendations for

field testing is also presented.

(c) Use of Simulants in the evaluation ef CBR

Page 5 of 8 Pages
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4. Bvents, problems, and accomplishments on ourrent projects being
oconducted by Materiel Testing Directorate are as follows:

A. Modification of the horisontal grid has been completed teo allow
oenduoting -ef tests when wind direction is north.

B. The M-45 tracking camera mounts were used for the first time
by Photo Instrumentation Branch, Test Support Division, on field irisls.
Results from these trials are highly satisfactory. These tests show that
with the addition of longer focal length telephoto lenses, these mounts
will serve an important funotion in future trials at Dugway.

C. Permanent photo positions have been surveyed and emplaced
on new Target "S." Mitchell cine-phototheodolites will be installed at
these positions and used in future trials.

D. A ocontrol system has been devised to reduce the malfunction
rate of the E-34 sampler in dense arrays. This system has been used on
three (3) tests at Target "S” Grid with encouraging results. A brief
description of how the syatem operates follows: One (1) E-34 sempler and
one (1) E-32 receiver (called controls) are located twenty feet apart and
wired in parallel to a booster box. When these "ocontirols” are indexed by
the transmitter,each feeds6 volts DC into the booster box, which in turn
feeds 224 volts DC to a group of 4 to 8 wire controlled saemplers. If
either ocontrol fails, the other will index them through the sampling

peried.

E. A repair van has been fully equipped with the necessary
instruments, tools,and spare parts to repair E-32's and E-34's at the
grid site. This repair van accomplishes the following:

a. HEliminates the long haul of sampling equipment from the
test site to the Dog Area repair shop and back on day of test.

b. Makes possible theé repair and replacement of sampling
equipment on the grid almost to firing time if necessary.

c. Increases the reliability of the sampling equipment.

F. A vertical sampling mest was constructed as a proto type
and set up in the field for evaluation. The mast (know as "The Holihan
Vertical S~mpling Mast") is hinged approximately 27" above ground so it
can be raised and lowered. Eight vacuum lines %" ID are attached with
provision for eleven sampling stations spaced a distance of 18," 36"
above ground for the first two and the other nine spaced 3 feet spart.

Page 6 of 8 Pages
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G. A total of thirteen (13) field trials were conducted at Dugway
Proving Ground during the period 10 August - 4 September 1956 and are as
follows:

1. CW 173 (Capibility of 4.5" Rocket Battalion)

Test No. Date Completed
CW 173-B3-2 Single Round, Downwind Travel 16 Aagust 1956
CW 173-B3-3 22 August 1956
CW 173-B3-4 aborted beocause of weather 28 August 1956
CW 173-B3-5 30 August 1956
2. Cw 307 6"/47 Navy Trials 21 August 1956
3. CW 311 Munition Shape Test 23 August 1956
4. OW 414 (Field Study of Toxic CW Materiel)
CW 414-5 13 August 1956
5. BW 413 (Fortification Penetration)
BW 413-Bl : 16 August 1956
BW 413-A1 22 August 1956
BW 413-A2 30 August 1956
BW 413-A3 4 September 1956
6. BW 421 (Area Dosage BW)
BW 421-C4 13 August 1956
BW 421-A2 20 August 1956

B. During the reporiing period The following tests were completed
by the Temperaste Test Team and the Desert Test Team:

l. Temperate Test Site Completed Week of
T Pot, Smoke, HC, Ml 9 - 16 August 1956
Pot, Smoke, 30 1b, M5
Squib, Klectric, Flash Vented, i1
2. Desert Team Site
Pot, Smoke, HC, Ml 2 - 8 August 1956

Pot, 'Smokse, 30 1b, W
Pot, Smoke, Floating, HC, MtAZ2
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I. DYellowing is a list of technical documents published by Dugway
Proving Greund during the report period and a brief indicetion of their
contents:

1. DPGRR 105: “Comparisen of Computed Dosages for Point and
OCubical Volume Sources."” By the application of Green's function, a gener-
alised form of the instantaneocus point source can be developed into a
oubical volume source in order to arrive at cumulative normal distribution
funoctions. The computed dosages for both types of sources were compared
at different times after burst and at different points on the coordinate
axes representing distances from the burst point. The value represented
by the center point of the volume source distribution curve is smaller
than the same value on the point source distribution ocurve, while at a
longer time interval, the volume and point source results approach each
other in value. These observations support the relationships between
ocomputed and ocorresponding observed dosage isopleths noted in previous
Cloud Physiocs reports, and partially explain the discrepancies found when
an instantaneous point source is used.

2. Kleventh Tripartite Conference on Toxicological Warfare:
*"U. S. Progress Report on Field Trials and Meteorology:" This report
briefly summarises . the progress from July 1955 through June 1956, in the
fields of CBR field testing, CBR test technology and meteorological research,
as assigned to Dugway Proving Ground by Chemical Corps command echelons.
It inocludes brief statements in the cited technical areas from the other
field commands of the Chemical Corps Research and Development Command, as
well as a2 summary of action taken by Dugway Proving Ground on various
recommendations of the Tenth Tripartite Conference.

3. Eleventh Tripertite Conference Discussion Pspers on:

a. U. S. Discussion Paper, Field Trials and Meteorology
Agonda - Use of Simulants with CBR Systems.

oo b. Data Collection for Casuaslty Proc.uction Estimation
o. V-agent Munition Testing
- d. Ventilation Rates of Various Structures
o e. Survey of Munition Expenditure Calculation Techniques
lﬂ. " f. Variability in Munition Performance

g. Survey and Evaluation of BW Aerosol Samplers

IAN W, VET
Deputy Commander for

Scientific Activities
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Chemical Corps Reseqd‘ia‘ﬁ‘?geveiopmeut Co nd

DUGWAY PROVING GROUND
Dugway, Utah

CMLRD-DU-ASD 8 October 1956

SUBJECT: Significant Accomplishments during period 5 September -
3 October, 1956 (CSGLD 696) (U),

TO: Commanding General
Cml C Research and Development Command

Gravelly Point
Washington 25, D. C.

(UNCLASSIFIED) Submitted herewith is information regarding the
field test status and significant developmental and research assomplish-
ments for the period 5 September - 3 Oétober, 1956.

2. (UNCLASSIFIED) Events, problems, and accomplishments on
current projects being conducted by Research Directorate are as follows:

A. (UNCLASSIFIED) BW Research

&. Relationship of particle size to stage distribution
of the Andersen Sampler(AS).

Duplication of results by various methods has not been
satisfactory. Work has been stopped pending redesign of experiment to
relate aotual size collection to the theoretical percentage of each
size particle colleoted on the stages.

b. Diluter for the Andersen Sampler (AS)

More consistent results are now being obtained. Two
experiments of five runs each showed average variations of less than 70

per cent.
c. Cold Weather Sampler

All Glass Impinger - Two units have been prepared and
are acceptable to BW Testing Division.

Andersen Sampler - A satisfactory unit has been
completed. Report is being written.

d. Field Tests

. o

e
Seventy Andersen Samplers were used by BW Toot Divialun.
Results are not yet available.

REGRADING DATA CANNOT m Copy 26 of :: i
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B. Q—I}) CW Research
a. Enzymatic Assays

A study of the kinetjos of inhibition of bovine red
blood cell cholinesterase by GB and showed that the latter
reacted 50 per cent more rapidly than GB.

A large scale method for enzymetic assay of GB
has been adapted for use on rabbit blood.

b. Data Reduction System

The system is being checked out for day-to-day operation
and relisbility.

¢. Colorimeter

Temporarily inactive pending construction of two
field instruments. Work is being continued on extended range colori-
meter. Segpsitivity and range have been extendsd.

U)d. Chemical Analysis

6. Sand Tube Withdrawal

Stability of GB and precision of sand tubes in
aliquot samples has besen reinvestigated to ascertain the limitations
of sand tubes withdrawal +technique in the quantitative estimation of
GB. Approximately 500 sand tubes were used and the stability checked
periodiocally for nine (9) days. Results are being analysed.

C. (UNCLASSIFIED) Cloud Physics

a. BKN Cloud Travel Survey

A method has been finalized for pradicting downwind
particles counts resulting from the instantaneous release of particulate
matter in the atmosphere. Roberts diffusion equation is modified to
include & term that takes into account the finite terminal velocities
of the released particles. Theoretical estimates of particle counts
40 miles downwind differ from measured counts by a factor of 1.5.

b. Stability Criteria

TN
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The report on a stability criteria for determining
the effectiveness of agent releases in establishing surfaoce contamina-
+ion has been finalized and sent to Rditorial. Theoretical interpreta-
tions have been applied to various CW tests with excellent results. 1In
all tests where theory predicted either good or bad results, field test
data verified the forecast results.

c. Temperature Gradient Study

This project has been completed. A periodic convective
heat flow solution is presented in which the boundary temperature varies
sinusoidally with time while the eddy diffusibility is postulated to
vary sinusoidally with time as a power law of height. The report
remains to be published.

d. Gas Slide Rule Project

All theoretical forms have been developed up to
the point of calculating the desired circular nomograms for the rule.
Equations and necessary geometric relationships have been realiized
for converting a parallel line nomogram to the circular form for
a three variable problem. The instantaneous point source diffusion
formula desired for this project has been manipulated into a desired
master form. Work has started on a subsidiary chart needed for source

computations.

D. (OUNCLASSIFIED) Ecology and Epidemiology

<z;:> a. Infectious Disease Survey

Field Crews secured 315 wildlife specimens during the
month in the folloying areas: Calao, Fish Springs, and Gold Hill.

Mﬂsra isolated from jackrabbit tissue and ticks

from jackrabbits which had been collected earlier in the year from

uthern Skull Valley. Significant antibody titers from R~cky Mountain

were found insera of jackrabbits collecte
pool of sera from deermice also reacted positively to

>
L~
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b. Laboratory Study of Infectious Diseases in Wildlife

A satisfactory technique for the culturing o
jquid medium (MCPH) was developed and standardized. The coyote -

infection experiments ocontinue. The re optibility
of three species of native rodents to infeotion

was investigated.

o. Studies on Disease-Transmitting Abilities and Incidenoe
; of Parasitioc Arthropods.

A study of extoparasites in relation to their host-
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pssociation was initliated. A tick or Jackrabblts,"
ssfully reared on domestic ' B

o~ wor—re

E. (UNCLASSIFIED) Development Engineering Division

a. COW Radio-Controlled Sampler

Development work at the prototype level awaits
the receipt of components.

b. BW Radio-Controlled Sampler

Prototype samplers are about to be completed and have
undergone initial test phLases. Testing under fiseld conditions will be
started upon completion of the transmitter installation at Target X.

¢. Mobile Recording Van 547

Work toward increasing reliability and accuracy
of raw meteorological data as collected in the field is continuing.
Proposals from several companies are being studied to determine the
type of system that would best fulfil our requirements.

d. Radioc Field Strength Survey

Field strength surveys have been made on various
grids. Optimum transmitter locations and broadcasting antennas have
been selected. The compiled information will be used for planning
sampler operations on test grids.

e s
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3. (UNCLASSIFIED) Events, problems, and accomplishments on
current projects being conducted by Doctrinal Testing Directorate
are as follows:

A. (UNCLASSIFIED) Chemical Corps Board Projects:

a. Cml C Board Project 6-55 - "Effects of Masking in
Conduct of Military Operation" (Doctrinal Order 806).

Correspondence has been received from the Cml C
Board detailing the increased scope of this project. This new
information is being reviewed by members of the Directorate to
generate comments and ideas to be discussed at a meeting of personnel
interested in the project. The meeting will take place at Dugway
Proving Ground in the near future.

b. Cml C Board Project 5-55-'"Aerial Delivers of Gas Masks"
(Doctrinal Order 804).

All air drop tests at Fort Benning and Fort Lee have
been completed. Results are being evaluated and the preparation of a
final report has been undertaken by the Project Officer.

c. Cml C Board Projeot 892 - "Quartermaster laundry Test"
(Doctrinal Order 805).

: The revised test plan for this project is being dupli-
mated and will be forwarded to the Oml C Board for approwml . Field tests
will begin as soon as approval has been received from the Cml C Board.

d. Cml C Board Project 889 - "Field Test of Thickener,
Gasoline EB4R1" (Dootrinal Order 800).

. A test proposal is being written on this project and
the estimated date of completion is 5§ Ootober 1956,

¢. Cml C Board Projeot 4-55 - "Tactical Capabilities and
Techniques for the Employment of the 4.5-Inch Chemical Roocket Battalion"
(Testing Order 400.05).

Comments on all phases of the project for whioch this
Directorate was responsible have heen completed and forwarded to Materiel

Testing Directorate.
B. (UNCLASSIFIED) Project Planning Action
a. Variation of Munition Effect

Final report DPGR 106 "Variation in Munitien
Performance,” published 18 September 1956. o

Page 5 of 10 Pages
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b. Staff Study on Persistency (Doctrinal Order £03).

The Staff Study has been approved and a duplimat copy
is being forwarded to Technical Publishing Branch of Test Design and
Analysis for publication.

¢. Munition Expenditure data for the 105 and 155 mm
Howitzer Shell (Doctrinal Orders 801 and 802).

Responsibility for a complete re-evaluation of the
data contained in the report has been transferred to Materiel Testing
Directorate.

d. Value of Massive Bombs.

Work is continuing on Munition Expenditure calculations
for total dosage effects and results are being organized into report form.

e. Regimental Artillery Effescis (Doctrinal Order 807.01)
Progress delayed because of higher priority operations.
f. Procedures for Protective Systems Evaluation.

Progress delayed because of higher priority operations.

-— g @ombin&tion Data Study (Doctrinal Order 808.01).

The Background Research Study is continuing on the subject
outlined in tane previous report.

h. Operation Pinetree (Testing Order 413.03)

During the report period this operation was undertaken
and tests were conducted in the Uinta Mountains. Tests were run using
agent simulant to assess the effects pf forest and underbrush on the
behavior of the agent cloud. Reporis are being received from agencies
connected with the operation and from these a final report on the project

will be published.
i. BW-CW Capabilities of Army Aviation (8)

A cost estimate of $150,000 has been made and
the justification for the estimate has been written and forwarded to the
Assistant Chief Chemical Officer, Plans and Doctrine, to initiate a
program to assess the BR-CW Capabilities of Army Aircraft. Information
pertinent to the subject is being gathered at the present time by members

of the Directorate.
"™ ‘:“{ .
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j. Staff Study on Munition Disposal (Doctrinal Order 810.01).

This study was initiated to determine the best means of

disposing of a CW/BW Agent while rendering safe any toxic-filled munitions.

A background research study of all available information is in progress.
k. Preparation for the Hieventh Tripartite Conference.

Six discussion papers on agenda items were completed,
published and distributed. The responsibility for future efforts, both
administrative and technical, was transferred to the Special Assistant
to the Deputy Commander for Scientific Activitiss.

C. (UNCLASSIFIED) Major Personnel Changss

Mr. Bugene P. Visco, Scientific Director for the Directorate
of Doctrinal Testing terminated 28 September 1956.

4. (UNCLASSIFIED) Bvents, problems, and accomplishments on current
projects being conducted by Materiel Testing Directorate are as follows:

A. (UNCLASSIFIED) Final editing was completed on the motion
picture file of the surveillance testing of the M-360 shell by the Photo
Instrumentation Branch, Test Support Division. Preliminary editing of
the three films relating to GA disposal was accomplished. Trails were
conducted during the report period on Target S, utilizing the newly
establishedthoto-thoodolite positions. This coverage was unique
inasmich as it was the first time that photo-theodolites have been
operated here, connected toc a time network, wherein a common base time
signal was supplied to all positions.

B. (UNCLASSIFIED) Two Pulser transmitters have been installed
in van 504, .Electroniocs Branch, Test Support Division. This does away
with the need for having two vans at one index position during test.
During the period covered by this report Shops Branch, Test Support
Division, has fabricated the following items:

a. Power Supply: This unit is to be shipped to the Gerstle
River Test Site for use in conjunction with the cold weather tests. This
power supply is designed to provide 6-volt and 90-volt power for operation
of the wind speed and wind direction units installed in the Meteorological
Van currently in operation at the Gerstle River Test Site. It is esti-
mated that this power supply will save approximately four hundred dollars
in battery costs plus the large shipping charges of approximately four
dollars per pound. In addition this unit will provide greater reliability
during cold weather testing operations. This system previously used

battery voltage supply.

b. Rooket Controllers: These roocket controllers are
divided into two systems, each system consisting of thirteen units
interconnected by two wire ocables and thirteen each six-volt batteries,
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one for each unit. The thirteen units are counpr:ced o. one Central
Control Unit and twelve sequentializer units. The sequentializer
units directly operate the rocket launcher tubes. This system is
designed to fire automatically the contenis of up to twelve rocket
launchers simultaneously. The launchers may be controclled whether
individually or en masse, and each launcher fires at the rate of

six rounds per second.

AE D. (UNCLASSIFIED) The number system on the Horizontal Grid
was converted to a permanent system which will tale care of the

numbering on any test conducted on that grid in the future, thus
eliminating some of the confusion that has arisen when several tesis
were being conducted on the grid during the same per:od.

E. (UNCLASSIFIED) A total of nineteen (13) fi
were conducted at Dugway Proving Ground during ths perioc
3 October 1956 and are as follows:

13 tr.als
d 5 September -

Test No. Date Completed

a. CW 173 (Capability of 4.5" Rocket Battalion)

CW 173-B3-6 6 September 1956
CW 173-B3-7 12 September 1956

b. CW 305 (Jettisorn Trials)

o CW 305-C1 13 September 1956
- CW 305-Bl1 19 September 1956
CW 305-B2 25 September 1956

CW 305-B3 27 September 1956

¢. OW 311 (Munition Shape Tests)
CW 311 2 October 1956

d. CW 317 (Mars Generator)

CW 317A-1 18 September 1956
CW 317A-2 21 September 1956
CW 317A-3 24 September 1956
CW 317A-4 1 October 1956
CW 317A-5 3 October 1956

o e. Preliminary Trials Operation
N "Pinetree™ " 6 September 1956
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BW 5C-55 (Operation COFF)

BW 5C1-55 24 September 1956
BW 5C2-55 26 September 1956

BW 313 (BW Area Dosage)

=
w

BW 313-Bl September 1956

BW 314 (Mars Generator)

BW 314-A5 10 September 1956
BW 413 (Fortification Penetration)

BW 4134-4 6 September 1956
BW 421 (BW Area Dosage)

BW 421B-1 5 September 1956

F. (UNCLASSIFIED) During the reporting period the following
tests were completed by the Temporate Test Team and the Desert Test

Team:

Temporate Test Team Weeok Completed

Grenade, Hand, Irritant, CN-DM, M6 (Bl2)
30 Aug - 5 Sep

Grenade, Smoke, HC, AN-M8 (Bl4)

30 Aug - 5 Sep
Grenade, Hand, Riot, CN, Metal (B21)

30 Aug - 5 Sep

Desert Test Team

Grenade, Hand, Irritant, CN-DM, M6 (Bl2)

23 Aug - 29 Aug
Grenade, Hand, Riot, CN, M25A1 (B21)

23 Aug - 29 Aug
Grenade, Hand, Tear, CN, M7Al (B20)

30 Aug - 5 Sep
Grenade, Smoke, Green, M18 (412)

23 Aug - 29 Aug
Grenade, Smoke, Yellow, M18 (All)

23 Aug - 29 Aug
Grenads, Smcke, Red, M18 (A10)

23 Aug ~ 29 Aug ‘
Grenade, Smoke, White, HC, AN-M8 (Bl4) - : WA

30 Aug - 5 Sep

Page 9 of 10 M‘m
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Grenade, Hand, Smoke, WP, M1S (A9)
30 Aug - 5 Sep
Curtain, Gas Proof, Ml (B1l) 13 Sep - 19 Sep

G. (UNCLASSIFIED) DPG RR107 - "Theoretical Derivations and
Nomographic Methods for Sutton's Diffusion Equations" was published.
Following is a brief summary of the contents:

A survey is made of diffusion equations, including hypothesas
underlying derivations and limits to applicability. Nomograms are derived
and their use is demonstirated for Sutton's diffusion equations. The
use of nomograms is shown to simplify and expedite diffusion calculations.
Six computed nomograms are included with derivations and demonstrations

of their uss.
IAN W.%giimﬂ

Deputy Commander for
Scientific Activities

FOR THE COMMANDER:
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CHLAD-DU- HD
QUARTERLY HISTORICAL REPORT OF MAJOR EVENTS AND PROBLEMS IN THE OFFICE
OF THH COMMANDING OFFICER,DUGWAY PROVING GROULD
DUGKHAY, UTAH
(Reports Contro. Symboi CMLII0-194)
CUARTER ENDING 90 Septomber 1956
DATS OF SUBMISSION 13 Ostober 1256
I. Administration

.o There has been ne s:gmi.icant changs in the migsion cor
responsibility of tuis headquarters during the reporting psraiocd.

B. The new organization chart has been approved by the Commanding
Gensral, Chemical Corps Aesearcl and Development Commend.

1X. Personnel
A. Captain Michaesi J. HoGugus was szsgigned primary duty as
Deputy Comptrolier and Captain ¥illiam €. Wells was assipgned as Bxeculive
¢fficer, affective . July 19bé.
IIX. Plians
A. Thers has been o sighR.iiicant changes.
I7. {peration

A. Operations have bhesn conducted in asccordance with test sohedu.es
established with Chemiocal Corps Ressarch and Dsvelopment Command.

V. Qeneral

L

was made by reprusentat:ve of ‘he Inspeptor Cenerai and Chemical {orps
Ingpector.

i e meat . ont Cioant inapection oY tne Command during the porioed

B. The Comemanding OFffieer visited the Arotic Test Team at Port
Greely, ilsaka during this quarter. Th# principal result of the
visit wvas a draft agremment w.th the Cgwending Ceneral, USARAL, with
reforsnce to the Test Team as o Class aotivity.

FOR THE COMUANDER:
HIGLIAK C WELLS
Captain, Cmll
Expoutive 0ffioer

. 2 rv,éfkﬁ A “Irsa”



REFERENCE REQUEST-FEDERAL RECORDS CENTERS

NOTE: Use a separale form for each request.

SECTION |-TO BE COMPLETED BY REQUESTING AGENCY

ACCESSION NO. AGENCY BOX NUMBER RECORDS CENTER {LOCATION NUMBER

R A er O Vo SN

OF T IR

DESCRIPTION OF RECORD(S) OR INFORMATION REQUESTED

[} sox

X4 FOLDER (include file number and title) A Y

REMARKS

NATURE OF SERVICE

D FURNISH COPY OF D PERMANENT ' TEMPORARY OTHER
RECORD(S) ONLY WITHDRAWAL ELOAN OF RECORIXS) D REVIEW D (Speciy)
SECTION l1-FOR USE BY RECORDS CENTER
REMARKS

D RECORDS NOT IN CENTER CUSTODY D RECORDS DESTROYED

“

D WRONG ACCESSION NUMBER--PLEASE RECHECK

D WRONG BOX NUMBER —PLEASE RECHECK

D WRONG CENTER LOCATION —PLEASE RECHECK

ADDITIONAL INFORMATION REQUIRED TO IDENTIFY RECORDS

REQUESTED
D MISSING (Nefther recordie), information nor cherge card found in i
. 8 » [e0d ¥ > g
container(s) specified) SR Ly A
DREOORDSPREVIOUSI.YCHAMEDWTTD(N«mwmddlb)c. ! 4
s RS 5 u’;‘w.‘«m, v
TR L 0 o e e P smviop iR i TME Lo |WSRARCHERR,.

SECTION Wi-TO BE COMPLETED BY REQUESTING AGENCY

NAME OF REQUESTER TELEPHONE NO. D FTS | DATE
K ) RECEIPT OF RECORDS -
Jeffecy K. Smars 410-671-4430 14795 e
Cormander o
NAME AND ‘
ADDRESS US Army Chemical and Biological Defense Commandd ,

OF AGENCY A7TN: AMSCB-CII/Ld Gier

Requester please sign, date and return this form, for Ve

R . file itom(s) listed above, ONLY I the block to right has
street Bldg E3330, Technical Library been checkad by the Records Center. e E]; r,
m Aberdeen Proving Ground, MD 21010-5423 by g
pesip 3 SIGNATURE DATE. s,
Code) e,
T540-00 - OPTIONAL FORM 11 7~
8011108 -E COPY RATIONAL ARCHIVER AND

R
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