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_’ SUBJECT: HKULTRA Subproject 54 

Q, ~ pre1__LmLnary*st~.1dy anderconfiract. 
Z 

2. The scope of the resggrch program will be to 
pursue studios 1

_ 

on the resonance-cavitation thleorynof bmin 
using a fluid ~ 

filled glass sj,;;1*-g;].af§;§01i.q___is1q.}fl_]*..V 
Ingkddition to thflsbove, extensive 

* "cadaver impact experiznants v1”1Ib76f6ai*ri§§~f1H put for 
possible correla- 

tion with the above thee-ry.fF-:>r~a more detailed 
ezzplanation of tha 

of the program scewhe M-tached xiropos-B1. 

3, Thezcost of_thi.s_progre.m is estinzat-ed to be $60,000 
for an

" 

period of one yqar startirzg 1. Febr“us.ry*1956.3 To this sum HI\A_8@Tg_1?8__ 

adied a four charge to tha*""*+—~7 % 

’ = Tbefefore thfi total cost will not exceed §6?,L.00_;____ 
‘a L 1 

5/ 5 a. The M8 requested the 
g to submit. to it a su:mK;TéE6ounting of monies 

receiwmd 1‘r_0vc'@_jt,_1'xe
' 

5. Upon tar-minjgtion of the project of financial 

support. by the sponsor, disposal of pérmsment 
equipment shall follo_»{,¢ 

the sche-iule (Para. a-e) under “Pz‘opose=:I 
Budget", set forth in the’ 

attachesi proposa1;—~~——:~;
' 
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SUBJECT: Request for Support of Research on the Mechanism of Brain Concussion 

1. ”’i‘his* is a request for financial support for research on the mechanism 
of - ‘=1 

‘oraineoncussion for the period 1 Feb 1956eto 1 Feb 1957. 

" * i * 2. The resonahncmcavitation theory upon which this research is to be based _ 

i 6 has been presented in the proposal ‘submitted to th. 
- dated 2? March 1954. 

- 

"’ '”‘ " ” 

3. The program as original1.y submitted estimated ’c-heduration of the 
program 

to be from three to five years requesting a total of $72,109 for the 
initial 

year .
- 

At the request of the a regiuced budget was submitted.
- 

vs\ 

‘es.

M 

41-‘

I

Q 
.< ,

A 

we ‘*- 

?5§;i§§§;;;;;;%;;gi;;;§ amounting to $2u,925, was then awarded to the 
i to s\.1PPOrt. this prowram from 1 Feb 1955 

7 ie ' “.._.:—.'»-'F‘f 
,_ El _:-7.5;-,3 ,=>.»¢> 7, _ . V. , ,»_ 

-‘ 11:3‘ 1 .1‘, -_ _ . ~,_|;_ =~._.‘__§: -._-M1.‘ ;;!é_;_:-5_,*.s_1,~a,._;__,_' r 

- 
- Q 

ta ‘*Feb 1956. 
i " 

e e i

1 

6. The pmgrsss made to date under the above contract een be sinrmazizéd as 
follows: 

' 

e . 

= ~ 

A. RE-SELLRCH FAGILITTES 
‘ The following research facilities have been established for the 

investigation oi‘ the very diverse of the problems being 
‘ Studied: 

’~'~':_"‘~f_'1" 5 ,, -., I-, 7* -- ; .-_ \ 
'

, 

'5 a . I 

Atotal of 2500'square feet of laboratoii-y and office space 
equipped with much of the diversified machinery and apparatus 
necessary for research in this field.

' 

b. Blast Range _ M V 

- W 

K A blast range e \2=I:‘1E'2,I}77@Sf§§l_’0_liSh1¢3;d at loceted 

6 approximately thema‘ri“1‘ebi'a This
' 

» § area is owned b" t e is closed to the public. 

- , __ , 
- {"‘»:"=_- ‘,1-., -7.‘... 

er»: 2@5¢&;¢“’~*=?*i-< . ,_ ' 

Arrwngnxexxts haw! been made with the 
i§°1‘ 115*? °f their 

hunian caidevefs. test area has been assigned for this 

J’ 

Three blast "tests-series have been run to date. 

We 
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e_4__l_i:_ _.i_i_”_W work. Impact tests have been Conducted on three 

dWéL cadavers to date. Jfhis work is being conducted under the 

i 7 it 
direction of 1:». 

"

. 

o W~B.HE$Nfil' 
7 

.BothWfnll-time technical personnel and part-time 
professional . s, 

research personnel have been acquired and indoatrinated 
relative 

to their specific function.
'

I 

C.*TECHNIGAL PROGRESS _

. 

Following is the tochnical_p£95§§§§iE§§§_ondeT 
the_current 

é contract:
- 

a. 

b. 

V C‘ 

d- 

8. 

Speoialized instrumentation and numerous testing 
techiques 

have been developed to obtain the desired dynamic 
data. 

Considerable data has now been obtained supporting 
the 

resonance-cavitation theorywo§"o§ain_concussion. 

Preliminary acceleration threshold data has been 
obtained 

for a fluid-filled glass simulated skull. 
H, 

Data has been obtained_oniih§_D§§u§§ end the 
magnitude of 

pressure fluctuations within a glass simulated skull 
subject 

to either impact or sound waves propagated in 
air. - 

Initial studies have been made on the simulated 
glass skull 

attempting to establish the cavitation—patterns 
for various 

types of impact. < 

‘ v 

7. The proposed method and program plan remain the 
same as stated in the 

original proposal, except for the temporary deletion 
of the immersion 

blast study. 

8. The current level of activity on this project 
can be indicated by the 

fi most recent billing to the 
fi”foTt}T@:_rr1onth*offi\I0Yembe1', which amounted

‘ 

to $5 03% 61 

9. In the interest of efficiency and economy it 
is requested that at least 

this level of activity be maintained for the coming 
year. 
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”’ *4’ 1”l1O.O*"PUTENTIAL APPLICATION3 OF THE RESEARCH FINDINGS 

_ _ o i10.1 Trotter, W1 defines brain concussion as: "an essentially 
transient state due to head injury which is of instantanious 

__ ___W_T_W”fl_ _W”W onset, manifests widespread symptoms of purely paralytic f ” *"”’f " kind, does not as such comprise any evidence of structural ,

1

1

1

1 

~ e cerebral injury, end is alyays_fo1lQwed by amne§ig_for the?
' 

1 is actual moment of the accident." . 

' “*’ 

0.2o The_implication of the underlined portion of the above statement 
is that if a technique were devised to induce brain concussion I 

without giving either advance warning or causing external physical
‘ 

o 
trauma, the person upon recovery would be unable to recall what ! 

had happened to him. _Under these conditions the same technique 
of producing the concussion could be re-used many times without

' 

disclosure of its nature. so o 

0.3 First, considering the possibilities of direct impact to the 
head cg body, it shouldshe?possiblerfrom:the;£indings of this 
research program to determine the following:

' 

a. Optimum design of impacting devices. _ 

' 

b. Optimum points of impact on skull or body . 

for the specific effects desired. 
c. Intensity of the blow for the effect desired. 

0.4 In regard to the potential impacting devices, there are certain 
design requsites that are apparent at this time: 

a. The impact should be delivered without 
advance warning. _"_W_l__ "o__W - 

bl The area of impact and force distribution » 

should be such that surface trauma does 
not occur, '*s" ~~~*’ ~' e~e~' V 

The intensity of the impacting force and 
its duration should he such as to obtain 
the desired effect. 
The device should be as small and as silent 
as possible. - 

c. 

d. 

0.5 The specific impacting devices might take the form of any of 
the following:

' 

a. A pancake type black-jack giving a high peak 
' impact force with a low unit surface pressure.

E 

b. Concealed or camouflaged spring-loaded impacting 
devices that trigger upon contact with the head. 

wmnnac ..o 
’ SEN,‘»¢INTEUJGENQE . 
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c. A projectile type impacter such as an air gun 
using 3 small shot filled sack for a projectile. 

d. An explosive pad detonated in contact with the 
l " "“"i1**‘ e—e— head or the body. 

1 - 

_ 10,6 Let us now consider the possibilities of 
excitin the resonance

' 

cavitation directly without impact. There is considerable evidence 
- he 

_ 

A i that resonance cavitation can be induced directly in 
the following 

’ ways: * 

j ’ *W"** a. A blast wave propagated in air. (Blast Concussion) I 

o b. Physical excitation with a mechanical 
driver 

oz horn, t1H1ed_t-Q,_1'-1'8‘? resonant freqilency Of 
the head. . 

10.7 A single blast pressure wave propagated in air 
must have considerable 

intensity in order to produce brain concussion, 
however, there is 

considerable evidence (Carver & Dinsley) that modification 
of the 

pressure wave can produce profound effects. p

T 

10.8 Excitation of the resonance cavitation by using a 
tuned driver 

at this time appears to be well within the relm 
of possibility. 

The neurotic-like manifestations normally 
associated with blast 

concussion could possibly be induced by this method. 
Use of 

this method,howevor, would require actual physical 
contact with 

the drivers.
H 

10.9 Excitation of the resonance cavitation by tuned 
sound waves also 

appears to be a reasonable possibility. Concentration of the sound- 

field at some remote point could be effected 
with accoustical lenses 

‘and reflectors. The blast duration would be in the order of
a 

tenth of a second. Masking of a noise of this duration should not 

be too dificult. col. 

11.0 It would possibly be advantageous to establish 
the effectivness 

of both of the above methods as a tool in 
brain-wash therapy. 

A full knowledge of the method and the 
resulting sequels should be 

of aid to any person forced to submit to such 
treatment. 

12.0 Possibly the most significant potential aspect 
of this study would

' 

be in the development of practical means of 
giving a person immunity, 

even though temporary, to brain concussion. Cne technique that appears 

to have potentialities involves the introduction 
of a small quantity 

o£_ges, approximately 1 cc, into the spinal cord. This gas bubble 

would then normally migrate to the ventricles 
located at the centrum 

of the brain. The ability of this bubble to expand under 
dynamic 

loading would be most effective in preventing 
resonance cavitation 

from occuring. 

p 
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‘ PROPOSED BUDGET 
l 7’ 7’ j i ii 

. (1 Feb 1956 to 1 Feb 195?) W H 

= i Direct L3b0l‘ l $23,591» 

it 
i it i Materials _ Q I+,ood 

i 
(a3.21% of $z3,591+)__f, 19,633 
.’ 

. 

‘ 'o'j 
* * ***n Travel 800 

he 44_4_ Consultant Fees _ 1,000 , 

laboratopy Equipment** 10,000 

9?3 ' 

Total, ii_iiul$60,000 

* See attached lGtt6flfOF*bT98kdOWDT“”‘W””""' 
** In regard to the laboratoqy equipment the follouing stipulations 

are proposed: 

a. The laboratory equipment will be purchased by the contractor , 

at the start of the years program, however, the sponsor will 
remain legal owner of the equipment. 

b. The book value of the ab0ve"equipment will then be depreciated 
over a five year period by the sum of the digits method. Thee 7 

schedule of depreciation will then be as follows: 

1 'st year =*5/15'original*cost 
2nd year = Q/15 “ " 

3rd year = 3/15 
’ ’" H in 

inn year = 2/1.5 
5th year = 1/15 _ 

_.- 

- 
:3 

c. If at any time the sponsor withdraws financial support, the 
contractor is then to be granted 1 year rentofree use of the 
equipment. . 

d. At the end of this grace period the contractor has then the 
option of purchase from the sponsor of any or all items of 
equipment at the then depreciated value. 

e. At the end of the five years of life the individual items of 
equipment have no book value and automatically become the 
propert of the contractor.

_ 

“ wt r 
*~ Z5 F5 mm 

~<--...._...,,..l. _ ",, 

M i 

'7 -"mess AND msmoos Qp£_V0l'<VE:1D 

~ \...J 
_ _ . Q3. 7 

~ - - _l____i_ ~ —- .{<¢;/. Q O

Q

I 

'-C



_ ._ .. . \‘ 
~ 1. .

- 

.‘ >. 
‘ ‘ 

I 
' 

. - \ n I 
' ' 1' ‘ \

5 

PROPGSED SCHEDULE OF PAY£'EN‘I‘ ’ 

1 Feb 1956 $22,500 
' 

1 May 1956 12,500 

1 Aug 1956 12,500» W ' 

1 Nov 12,500 ,

I Total ~ *—* ~* 
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Genélemen: ' 
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Pursuant to our teleohone conversation of December 15,0 1955, we have csmputad the est1mated_burden rate applieable to your rasearch cantvacts for the fiscal_year ending September 50, 1"r~ ‘ 
-L9:-):.)Q

. 

The estimated overhead for the fiscal year ending 
- S&pt&§b€P 30, 1956, 00000 upon the corporation's experience for the period fran June 1, lQ53, to September certain actual expenses tor tne monuh of_Hovem0er,;1§5a, and adaltioqgl 

estirnateci E32€}.’.)6lZSi-25 as furnished by ih".”1éTon:p1~ised4 c” as follows. 

Utilities ~- ~$ 
Shop Su§p1ies and Expense ~ 

' Reproduction Costs 
Repairs and Hiintanance 
Dapreciation, Research Equipment 
Depreciation, 
Depraciatian, Office Furniture , 

zmci ¥‘1::‘.;ures 
Ofi‘1c<~2rs' Salaries, Ad:;1inist1*E.'<;ive 
Office Salaries, Secretarial 
Vacation anfi Eoliday Pay 
Payroll Taxes 
Aunrtizatlon of Leasehold 

1 I:a§>1‘0V%z:;ez1t S ~ Fostage, Stationery and 
O£'i‘ice Supplies 

_ 0 _ T"318phOI\-3 ans‘. ".E‘el03;1"aph 
K211i: . 

Insuranec, Gaaeral 
Iirxsumlzca, 1Zc>rE:.m.2ns Cerzagaarzsatiezx . 

, Legal {mat I.caount.i::;<_; 

WARNEN 
' :m:u.m¢E 

1 
_ _J_ __W H _ _ _ 

300 
1,500 
500 
500 

3,990 
@ 90 

524 
1,050 
4,000 
1,275 
1,024 

6&8 

.000 
1,110 
5,100 

020 
402 

1,000
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Taxes, Licenses and Permits 
Dues and Subscriptionsee 
Automobile Expense _

" 

Depreciation, Automot1ve"’* 

. 324 
43 
600 

lot?-quipmnt 556 Proposal Costs "Well m»~m~ ;— w~ 240 Other General and ll eWW~W</e :»<;e>~e 
‘Administrative Exoenses__ _* 4_~ 

The total estimated divect_leborefor—the fiscal yeerllllelw _ "Mending September 30, 1956, is $31,¢59; based upon the productive‘ hours and the personnel The estimated bureen rate is_baoed upon the assumption that the present personnel will continue substent1a1ly_uncnanged thPougn— e

e out the year. Any increase or decrease in_direot labor would;;___;l;_;;;_ affect the buroen rate. _ 
e

o 

The estimated oteralllfinrfien Pate, which would be allo- oable to all direct labor coats, is 85.21 percent, computed by dividing the total estimated overhea§;*$26,l77; by the estimated direct labor, £51,459. fleee e >ee~ 
_:' 

1* "W 
P‘ "‘ '\ 2. 5- 4- The €otln3t3§ costs for the I1So&l=yo&P ending September 30, 1956, on government contracts be1ng_negotieted_at this time, based on the premise that 76 percent ofltho reseepongyork will be on these 
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»*~ee Total Estimated ovevheaa~¥~j§ §g§L;;; 

contracts, are as follows:i;;i1;;;;Hl;lJT;l.>””_1. 
Direct Labor (75%_ofl$3l;459) 3,594 fiaterials 

_

’ 

Burfien (e5.21;s of $25,594) - 

Costs applicable to government contracts only: 

-G» 1'0 

- é,OOQ 
19,633 

Travel 
i H o$ &OO,l 7 ' Consultant Fees 1,000 Contingencies ° 

Total Cost of Government 
Contracts 

52 __.€.»lZ§_ 
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3- THIS ADVANCE IS WITHII THE SCOPE OF, ,A|iDj§R0,P%RLY_,Ci!ARG£ABl.E_T_0I K A A K I , -, ,,,, ,,,___ 

__ 
' ;;_;,;__1_ ;_ ' " ' 

.' ’ '”’ n flu any nxnalhrfifnre-,,, 

1 W A ' C- A C;_;_* iwf - i 

A IQVID O ¢_ _ 7 _ __ _
1 
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