Voiume'lo NumberSr 1978
PHYSIOLOGICAL CHEMISTRY and PHYSICS

CONTENTS

Full Papers

W. Bise. Low Power Radio-Frequency and Microwave Effects on Human
Electroencephalogram and Behavior .

O. D. BoNNER. Denaturation of Proteins by Urea, Substituted Ureas, Guani- 1 ' | s A 1
dinium Salts, and Alcohols . Ce -3-"" A A 8 | \d VO'"III. 'o.NIIMb“@

W. C. VENaABLE, D. M. MILLER, J. H. Yorp, J. R. ZIMMERMAN. Pulsed NMR
Study of Water in an Obligately Halophilic Blue-Green Alga . .

R. F. SiEMANKOWSKI, A. GiamBALvO, P. DREIZEN. A New Analytical Pro-
cedure for Two-Dimensional Electrophoresis of Cellular Proteins: Com-
parison of Protein Compositions of Parent Strain and a K+-Accumulation

Mutant of E. coli .

G. Ricct, S. Duprg, G. FEpERIC, G. SroTo, R. M. MATARESE, D. CAVALLINI.
Oxidation of Hypotaurine to Taurine by Ultraviolet Irradiation .

Y. TaNtGawa, A. KITAMURA, M. KawAMURA, M. Suimovyama, K. Fuumn, Y.
Konrir, I. Uepa. Possible Participation of Glucocorticoid in Elevation of
3'-5"-Cyclic AMP Levels through Inhibition of Cyclrc AMP Phosphodx»

esterase

M. Gerson. The Cure of Advanced Cancer by Diet Therapy A Summary of
30 Years of Clinical Experimentation . . . . 449

C. Torpa. Studies on Homosynaptic (Posttetanic) Potentiation: A Cholinergic
Modulator of Presynaptic Origin . . 473

Short Notes

F. W. Cope. A Medical Application of the Ling Association-Induction Hypothe-
sis: The High Potassium, Low Sodium Diet of the Gerson Cancer Therapy . 465

L. EDELMANN. Demonstration of Rb+, Cs+, and Na+ Localization in Single
Muscle Fibers by Autoradrography at 77°K . . 469

Sponsored by the
International Society for

C. CHIANG. A Model of Acupuncture Effect . tyf
Supramolecular Biology

}ﬁ e ! ‘%ﬂlgﬁ c FJMM\-#* 'lﬂ-,. -...e &MAWM-‘ (.9. Loﬂlﬁl—-ﬁ
'me :

T IR P
LR S oo

S




524

1.
12.
13.
14.
15.
16.

17.
18.

19.
20.
21.

22.

V. V. MORARIU &t gl,

M. V. Sussman, Science, 151, 324 (1966).

R. Toledo, M. P. Steinberg and A. I. Nelson, /. Food Sci., 33, 315 (1968).

R. Malcom Love, in Cryobiology, H. T. Meryman, Ed., Academic Press, London and \-w
York, 1966, pp. 348-350.

V. V. Morariu and 1. C. Kiricuta, Oncologia, 15, 207 (1976). 7

, ibid, in press.

P. Mazur, see ref. 10, pp. 220-234,

A. Banin and D. M. Anderson, Nature, 225, 261 (1975).

R. Chambers and H. P. Hale, Proc. R. Soc. B, 110, 336 (1932).

G. N, SLx;g, in Thermobiology, Anthony H. Rose, Ed., Academic Press, New York, 1 367
pp. 5-24 :

C. Miller and G. N. Ling, Physiol. Chem. Phys., 2, 495 (1970).

G. N. Ling, in Water and Aqueous Solutions, R. A. Horne, Ed., Wifey-lnterscxence Ne
York 1972, pp. 663700, T

V. V. Morariu and R. Milles, J. Colloid Interface Sci., 39, 406 (1972). A

V. V. Morariu, Ph.D. Thesis, The Australian National University, Canberra, 1972.

R. T. Pearson and W. Derbyshire, J. Colloid Interface Sci., 46, 232 (1974).

D( 1(9:) 7é‘l)hang C. F. Hazlewood and D. E. Woessner, Biochim. Biophys. Acta, 437, 2S3

(Received June 12, 1978; revise received October 20, 1 J';"h

* Physiol. Chem. & Physics 10 (1978)

525

ANATOMICAL LOCALIZATION OF HUMAN DETECTION

OF WEAK ELECTROMAGNETIC RADIATION:

'EXPERIMENTS WITH DOWSERS*

ZABOJ V. HARVALIK**

‘5901 River Drive, Lorton, Virginia 22079

e Positive responses (dowsing signals) were evoked from 14 male “dowsers” by
exposure to artificial electromagnetic (ac) fields. When the kidney area was
shielded, such responses failed to occur. This suggests that magnetic sensors
exist in man, probably located in the renal vicinity. Extinction of response was
also observed when the head was shielded. This suggests the existence of
additional magnetic sensory apparatus in the brain. Discrimination among
magnetic patterns (signatures) is hypothesized to account for the apparent ability
of dowsers to ﬁtzd speczﬁc underground substances, notably water. Such dis-
crimination would require functional association of the sensory apparatus with a
signature processor. Data are presented suggesting that this sensor-processor
complex does indeed exist and may be located in the vicinity of the pineal gland.

INTRODUCTION

A paper presented at the 48th annual meeting of the Virginia Academy of Scxence
reported that certain overt physical responses known as “dowsing signals” were ob-
tained from human subjects by exposing them to an artificial magnetic (dc) field.!

As background it should be mentioned that in numbers of areas: throughout the
world, individuals called “dowsers™ are relied upon to find water. Fetmerly the
dowser would traverse a given sector while carrying a pendulum or gnppmg a forked
limb or staff; today the dowser customarily holds an L-shaped rod in each hand.
The expectation of dowser and client is that when and if underground water is ap-
proached, the L-rods will move in a characteristic way (see EXPERIMENTAL, below).
This response, said to signal where a successful well can be sunk, is what dowsers

term the “dowsing signal.”

* Presented in part at the 54th Annual MeehngoitheVngnmaAmdemyofScxmee, Medical
Sciences Section, George Mason University, Fairfax, Virginia, May 14, 1976. e e

** Biographicat Note: Dr. Harvalik was born in Yugoslavia.and. educated in. Czech Aakia.
He received a Ph.D. in physical chemistry from Prague University. Formerly’ Associnte Pro-
fessor of Physics at the University of Missouri and Professor of Physics at - the University
of Arkansas, he has been director of the basic research group of the US. Atmy Bngxmermg
Laboratories, Fort Belvoir, Va. Since his retirement in- 1573, he Vhas ) pursus
hukfebnghobbrthestudyofthephymcsof&mmg;i&,me. o-called
dowmre;mtediyﬁnd undérground water and other stbstandies. -
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In the experiment cited above,! onl k
claime . o ) y a few of the approximatel ol
e xge?;[tl};v Z:lefvzz{my. Many ha}d‘ L2 heard of dowsing. Thﬁ 2:2;“'?::;&
netic fields, using the d Igat? the Wssxblhty of human sensitivity to IOW‘POWG?m .
e 5 e ot it o sl o by s o L

) was produced b i i
o i ) 3 ookt o
P Cmieda::;;ated, 8()% of the subjects displayed dowsing signa'l" xiuth
netic field, When the ¢ traversing the “dowsing zone”—i.e., the artificial mg
S xj?urrent was inactivated, none displayed signal. These ,.,__j,,;,‘!fg‘

Subsequent attemptssvt:;(;e;is n:aglneﬁc se;:sc,r or sensors in the human b :‘.u“
o ) mpts we e to locate the postulated sen i
ih ZtSSl:’;’)’jg;t;DZ;g;thZelsfhxeldxng material such as Co-Netic AA ssohr:c:)s).:‘s?:ktihl?sgrﬁb:
wrapped around a sut;?z:?dbf;j reputed dowsers. When a sheet 30 cm wide \1:
dowsing signal was obsérve; y at the level between umbilicus and stemum”:-ri;r.u
implanted electrodes. Ko 4:;3 he walked over the dowsing zone induced by grOL"i;lé]
on a stretcher displa ‘ed e I'ep0rte.d that a dowser carried over a dowsing '.tl‘ :
ever, neither my o:m j;gn?(l wh?n his upper abdomen passed over that zone. H ne
placement of sensitivit r Ropp's experiments®S permitted more than the gr m
indication of Iateral OrY S?m.ewhere al:)ove the navel and below the sternum withdi

Accordingly, the pr o erlOr—p?stenor position. , “‘: :
(a) to COnﬁrm’f : esent experimentation was undertaken. Its twofold pu o

urther the phenomenon of magnetc sensiivity in the human bods,

and (b) to determi
mine more accurately the anatomical placement of the sensor
sary

mechanism(s).

EXPERIMENTAL

Basic methodology. Procedures used stemm N
onstrati ) ed from results of a pri
o aﬁ;lgs ti};atthx:i;:sentatxvc dowsers display signal upon exposuli ng Set!‘;gtf Oiemf
since hf beams are riuerllcc}é ranges of 1 Hz to 1 MHz and beyond. Tt followed t::g;
tem could be devised —— ly attenuated by metal shielding, an experimental a

sed utilizing a low-power hf generator (hfg), a randomizer to s “:t)::: 11

the bea i
m on and off, and aluminum sheeting to shield selected body areas.”

Subjects and trials. Fi
. Fourteen persons partici i
reputed to b X ipated in the experim . .
ey dofv d.owsers an‘d'/ or representing themselves as such. PF:SOH:’::I ttla.xxs, all :
s comid ’sdmg capability were chosen for the study because optimu possﬂ.ale or
T¢ . h OpA m St -
preferable; data from persons of little or no sensiiivity cosz;;&:l‘::l{

the exist ]

e ljneeﬂicne ;é' sensors or their location. Of the selected 14, one participated in 262
’ , one in 72. The remaini ; . atec In

Total number of trials was 694, ning 11 subjects participated in 24 trials each.

Initially, tw 7 j
© or even three subjeets participated in the same trials (same settin -
Y gs

jrial to avoid poss

all runs were completed did the group wi

fessional certified by German authorities. (In E
_tivity is much more formally org
- ports an accredited Academy of

fields had been found earlier to excee

_ son

~ erator coils were horizontally adjusted to point p
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i the randomizer). This was abandoned in favor of “one particip: y” for each
(visual or otherwise) .- However, it should

ible transference effects
parated throughout the - trials anc

tness read-out and tabulation of the data

be noted that the participants were se l:}»nit after

Ihelm De Boer of Bremen, West C ermany, a pro- .
urope, as in the Soviets, w ng ac-

anized than in the U.S. Germany, for example, Suj ——
Dowsing.) De Boer has an international reputation
of dowsing. His sensitivity to artificial magnetic
d by several orders of magnitude that of all per-
s, drinking 2 glasses of water

One noteworthy subject was Wi

among observers and practitioners

s tested by me;® moreover, astounding as it seem

proximately 10-fold.
Electromagnetic field. During all trials, the hfg was mounted on a wooden sur-
face 90 cm above ground level. The 5-cm beam width at origin dispersed at a cone
to the path, the axes of the gen-

angle of 17°. Thus at 2.5 m, the distance from hfg
erpendicularly to the path to be fol-

the other of each dowser would be exposed

to the beam according to the direction in which he negotiated the path. Also, he could
turn so as to expose front or back to the beam. At 2.5 m, the perpendicular distance
from hfg to path, the electromagnetic field could be aimed to cover the kidney
area without overlapping the brain area,
De Boer’s sensitivity was great enough to permit operation of the hfg in the fre-
quency ranges of 42.83 MHz (= wavelength of 7 m) and 58.55 MHz (= wave-
length of 5.12 m) at microwatt power. (During the trials of the other 13 subjects
the hfg was operated in frequencies varying from 58.55 MHz to 6 GHz.)
nent of the radiation from the electric com-

tions was achieved as previously reported.?

sheet 0.4 mm thick and 5 cm wide, cut

temporarily increased his sensitivity ap

jowed by the subjects. Hence one side or

and vice versa.

Separation of the magnetic compo
ponent as the source of subjects’ reac

Shielding. Attenuation was by aluminum
into lengths of 83 cm, 55 cm or 14 cm respectively designated “belts,” “crowns,” OT
“faps.” During the De Boer trials, considerable attenuation was also obtained by
using aluminum wire 3.5 mm in diameter.'® In separate trials the belt was worn
around the body at levels ranging from pelvis to armpits, or one flap or two flaps were
worn so as to cover a kidney or kidneys, or the crown was wom on the head at

various levels and angles.

Randomizing. Double-blind experimental conditions were established by inserting
plate) circuit-of the hfg. Neither _subjects nor ¢x-
dowsing reactions) whén the hig was radiating
as been previously described.” As the trials: pro-
redictably varied the sequence of beam
for example, the randomizer was Te-

a randomizer into the electrical (
perimenter could know {except by
or not radiating. The randomizer h
ceeded, the randomizer continually and un
on and beam off. During De Boer’s 268 trials,
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programmed 57 times. The programs varied from 10 on-2 off to 3 on-9 off, the aver-
age being 6 on-6 off. g >
L-rods. All subjects held an L-rod in each hand while undergoing a trial. Dowsers
use L-rods of metal or non-metal, but those relied on in the present study were
aluminum wires 3 mm in diameter bent into L-shape. The shorter leg was 1§ to’;::‘.'-.l
cm long; the lengthier leg about 40 to 60 cm long.
Scoring. To prepare for delivering signal, a dowser customarily carries an L-rod
in each hand, holding it by the shorter leg. He sets the longer legs of the 2 rods into
a parallel position, the tips slightly depressed. The typical dowsing signal is a move-
ment of the arms particularly in the elbow area (but not primarily a movemm§,¢~i
the hands) that causes the rods to cross (converging mode) or spread apart (div-}rg-
ing mode). Whether the rods converge or diverge seems to depend on how the d wser
had adjusted them to the parallel position. .
In the present study, only these characteristic rod conformations were accepted
as signals, although some were designated “weak.” A record was kept of each sub-
ject’s dowsing signal or lack of it as he traveled the target path and returned, orier ited
his stance so as to expose front and back as well as sides, and wore shielding at
selected body locations. An observed signal was scored as yes. Lack of signal was
scored as no. After completion of trials, this record was compared to the randomizer -

read-out as to beam on and beam off sequences. Where yes coincided with beam on;
and where no coincided with beam off, a “hit” was scored. Where yes coincided with -
beam off, and where no coincided with beam on, a “miss” was scored. However;

TABLE I. Response to hf Beam by Subject Shielded with Aluminum Flap.>* (Beam reached
subject at his left side.) N

Distance of shield from ;

Trial Dowsing
number hfg signal spinal column (cm)* .
1 on weak 15
2 on weak 20
3 on yes 25
4 on yes 30
5 on yes 35
6* on yes 13
7 on weak 15
8 on no 17¢
9 on weak 20
10 on yes 22
1 on no 17
12 on yes no shield worn

* Operator of hfg knew beam was on throughout this trial series, hence experiment was not ‘:‘

double-blind. It served only to fix approximate location of optimum shielding effect. * For -
dimensions of flap, see text. ° Flap attached to subject at kidney height was moved progres- -

sively around waist starting from 15 cm left of spinal column vertical midline. * Following
Trial 6, subject rested 10 min. * Optimum shielding locations: 17 ¢cm to left and 17 cm to right
of spinal column midline. C
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TABLE IL Respo

| reachés

nse to hf Beam by Subject Shielded with A

- subject at his back.) it oo e
7 subjm ) - N - ‘ \'..nﬂQ.‘ ‘,\,[,,",mri" from
Triable hig Reaction . . 3piﬂai i',':‘ii‘,"‘], em)” <. .
pumber o S ,
g A Jes
n
; Zn weak
3 on yes
4 on yes
5 on yes
6 on yes
on weak o
; on yes 2
9 on yes Ind
yes
" d
" ?m weak 1(;
;; on yes
V flap attached to subject at kidney height was moved

A aditions as in Table I, except _ e e+ Fol
progsrae!s‘;:vz?y around waist starting from 5 cm left of spinal column verti

. T L o
Jowing Trial 4, subject rested 10 min. ° Optimum shielding locations: 10 cm

to right of spinal column midline.

left and 10 cm

i incidi i as scored as a
where shielding effect was operative, no coinciding with beam on W

“hit.”
Only data obtained under

Some data were developed single- .
ment (Tables I, II); these results were not given

double-blind conditions were accepted. fcn: scoring.
blind solely to determine optimum shxelc?mg placg-
“hit” or “miss” designations.

RESULTS
i i d 33 as misses. :
total 694 trials, 691 scored as hits an B . o o
(O)ff ?1112 torials related to proposed sensor focation .m the kidney vx‘ct:ﬁt);t e(fb:lithzr
flaps placed to intervene or not intervene between kidney and hfg with la

on or off), 332 scored as hits and 15 (4.5%? as misses. '
Of the trials related to possible sensor location in the brain,

misses.
181(.:;3 ;381 have been excerpted from the research protoc?lsf These. tables :;;
forth typical details and results for the trials of an individual subject. Specifically,

tabulated data pertain to De Boer, and are g;ypif:al ronly ix;lf th::d?;: ;;cz;t::&:i:;:;
sitivity enabled him to respond to exceedingly Tow-power (i) s
rather than the somewhat higher power and Ie.ngcr wave ;n ol e gﬂwéd
to evoke equivalent results from the othe{ fubjectaf. th’hhe eamst e T
for presentation here because (a) he pamcngted m. e gr;? mag'néﬁg'sgns;ﬁvg@.
and (b) these data are of unique interest because of his supe et L1y

329 scored as hits and
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| ) o -~ Loop
: ject Shielded with S
: . . . . . ) to hf Beam by Subject : :
During successive trials, this subject wore a belt moved through successive levels i , TABU; V(B lﬁmmosubject at his left side.)
. . . N " jes . -“ €. e '
from armpits to pelvis. When he was targeted laterally with the hfg activated, dows. l jo Series Dowsing Part of head
5 . . . e 0 ~+* shielded
ing signal was observed for all belt locations except that which covered the Kidney ! sl hfg signal Score- - gt
area. These observations were also made when he approached or receded from the e umber T T hi
X S es
beam at different angles (Table IIT). ; 1 (e Z/% hit
No signal was observed when a single flap was worn somewhat above the waist ne 2 Z: no hit*
| 7 on ves hi
E ! 5 off no htﬁ
. 1!
TABLE IIL Response to hf Beam by Subject Shielded with Aluminum Belt" (Beam reached ! 6 on :2 hit
subject at his front.) , 7 off hit
— l 8 of i hit
Trial Dowsing Part of body ' 9 on yes hit
number hfg’ signal Score shielded - o off no S forehead
W 10 0 hit
- - ; . 3 11 on hit e
1 on yes hit no shield worn _ - ! off no -
2 off no hit no shield worn - F - “hit" because of apparent shielding of sensor(s)
3 off no hit kidney area - i * Wire was 3.5 mm in diametcfr- * SCOWdlgs;“m“
4 on yes hit no shield Worn: = in brain. ® Following Trial 6. subject rested ’
5 off no hit no shield worn.- =
6° on no hit¢ kidney area B p . ] Wire Loop: Trial
L . . . Aluminum
7 off no hit no shield worn - - ABLE VI Response to hf Beam by qu;ect Shielded with
8 on ves hit pelvis area z ries B.* (B‘eam reached subject at his left side.)
9 on yes hit pelvis area — ’ .
10 off no hit kidney area Trial Dowsing Attitude of shield
1t off no hit heart area aumber hfg signal e
12 on yes hit heart area : - 10 hit no §hxcld wqm - head at pineal level
e ‘ e i off b horizontal, circling hea
*For dimensions of belt, see text. *hfg = high-frequency generator. ° Following Trial 6, l 2 on no hft tical; saddling scalp forward of ears
subject rested 10 min. ?Scored as “hit” because of apparent shielding of sensors in kidney" 3 on no h{t ;ifShiel’d worn
areas. el 4 on yes tl::tl horizontal, circling head ?t pineal level
; o e hit vertica, sddling seul BORE ©ea vl
E 6° off L S horizontal, circling head at fore
TABLE IV. Response to hf Beam by Subject Shielded with Two Aluminum Flaps.® (Beam - 7 or no :;: vertical, saddling scalp forward of ears
reached subject at his rear.) 8 off LB hit no shield worn scal
9 on yes : vertical, passing over nose and scalp
Trial Dowsing Part of body ; 10 on no rmss horizontal, circling head at pineal level
number hfg signal Score shielded J 1 off no ::ss vertical, saddling scalp forward of ears
5 ; e jeldi
1 off no hit no shield worn - of e V. Scored as “hit” because of apparent shielding of sensor(s)
2 off no hit back® ot - * Conditions same as in Table V. .
3 on no hit back?® ; = in brain. ¢ Following Trial 6, subject rested 10 min.
4 off no hit front®
5 off . no hit no shield worn . . ing between kidney
: enn
¢ off o hit back® ¢ the third quarter of his body seen anteriorly, this ﬂ;P l?ée“f ﬁxegbdﬂy away from
i . a ' ' ' ' the side ot the.
; Z:lz ;’:: ::: n&omsgeld worn ] area and activated hfg. When the ﬂilp(‘jl]'asb;”‘)l;n S’\l’lhen a single flap was worn some- 5
. y k . : apie k). .
2 on - a1 back® o | . the activated hfg, signal was observec { ty moved around- the-body- forseparate.
10 off no hit back” = T ' hat above the waistline and successively m tion § cm right oF left
12 on e o frome | W :ls ional weakened markedly as the flap reached a position 5 cm rignt OF |
12 on no miss front’ ; ~ trials, sign
. : . inal column (Table II). it the waist
*For dimensions of flaps, see text. * A flap was worn over each kidney area; i.e., about 3 of the staI flaps 10 to 15 cm apart were worn somewhat abcve k 4 é
16 cm left and right of spinal column vertical midline. ° A flap was worn about 16 cm feft i However, when two Haps ined provided the flaps were Jocated on the back an
and 16 cm right of umbilicus.  Following Trial 6, subject rested 10 min. Scored as “hit” 3 no signal at ail could be obtained pro

because of apparent shielding of sensors in kidney areas. . E




532 Z. V. HARVALIK

symmetrically right and left of the spinal column, and with the subject turned so. that |
the beam arrived from the rear. (Table IV). Under the same conditions, but with ;
the beam arriving from front or sides, signal was observed.

With a crown worn around the head and successively moved from scalp level
to chin level, the beam evoked signal except when the crown rested on the ears.
When a loop of aluminum wire {described under EXPERIMENTAL) was substit .;:-'f!
for the crown and placed around the head 65 = 5 mm above the ear entrances, no
signal was observed as the subject walked perpendicularly to hf beam (Tables
VI). Nor was signal observed when the loop was positioned to extend upward from
jaw level, across the top of the head, and proceed downward to jaw level, passing
about 13 mm in front of both ear entrances, again with subject walking pen
dicularly to the beam. On the other hand, with a vertical loop placed to pass from
chin over nose, between the eyes, and over the top of the head to the cerebellum:”
vicinity, signal was not observed provided the subject turned so that the beam ar=
rived from his front or back.!1* >

DISCUSSION AND CONCLUSIONS

Using belt and flap locations as coordinates, one may conclude from the data. -
that a magnetic sensor exists in the area of each kidney, perhaps more accurately™
in the adrenal gland regions.

The crown (and looped wire) experiments apparently indicated a magnetic sem--
sor in the brain and established a coordinate system; the intersection points seem to
localize the region of the pineal gland as the possible seat of this sensor. A signature
processor has been proposed to account for transduction of magnetic stimulus to- .
physical response (dowsing signal-—i.e., L-rod movement) and, further, to ex- -
plain apparent discrimination among magnetic signatures when a dowser responds,'—'if
say, to the signature for water. Although hard evidence is lacking, the numerous
measurements and observations during the present experiments suggest that possibly :
this processor is associated with the sensory mechanism in the pineal region.

On the basis of the data, a model can be proposed for the mechanism of so-called
field-dowsing. When the dowser walks over an area of dowsing interest, sensors in -
the kidney area and perhaps in the brain are stimulated by magnetic field gradient .
changes of a given patternn (signature). What the dowser perceives are these differ- =
entials, implying the existence of at least two sensors in a gradiometric mode.!® The
stimuli are transmitted to a processor in the brain. The dowser, by gift or training; cam -~
discriminate among signatures; that is, his processor can be programmed to react to
a specific signature only—e.g., the signature for water, for ores, for electromagnetic

* Indication of head-shielding effect was noted in 1969, when Kopp reported that a Swiss
soldier-dowser was unable to develop signal when he donned the military steel helmet.

2 o ot g e g e gl A A 4§ 5D g g B M T T = E
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" electric power
~ superimposed on

- ok . un sy ﬂl.i wWi-
fields, etc.!® Magnetometric studies have shown that signatures of © .Llu'.\._lnu -
Sl i an the sharply peaked signaturcs of .
X le, are wider than the sharph _ ’
ter seepage or flow, for example, 5 1435 All signatures, of course, are

lines, telephone wires, of Wa ' * Allsi |
the ubiquitous geomagnetic field. But if ﬂ:ha&ain
concurs with that delineated by the processor program, the bra
arms to twist. ’
The brain reaction also trigge
thus increasing skin moisture an '
sponses are commonly observed along with the musC

i .o ciopal. As for dowsing instruments suchi as-tuEss =
characterize the dowsie siene) ly parametric amplifiers that provide visualization

, and the like, they are mere ‘ ey
1ufmt:;e relaxing or tensing of certain muscles of the‘arm and assgcﬁd m'morr e
. ts of the hand. Actually, an chmmeter measuring change of urmxstancee increése "
?)lerzlsed as a dowsing instrument; sO can a plethysmograph to meas

e

bloodflow in the fingers.

t capillaries, -

rs increased bloodflow through the 0 get |
. e - stanice. s Th
decreasing the ohmic skin resistance.’? 11e5e ¥
‘ : ular activities of the arm that

or even if, dowsing practitioners

Primarily at issue here, ’ el S
. Th als of the expe ‘
d for them. The go S e

i the successes elaime oal
R ¢ sensors exist in the human .
thesis and

rt the hypothesis that magneti ody s
:g?: sensors with some accuracy. Clearly the data do support the hypo

ee do localize the sensors. ' tows.
° :: ig;ling that those sensors indeed reside in the adrenal and pineal areas,
s

i hniques in conjunction with artificial magnetic or e.lectromsiagnetlc ﬁ;k;smz:::
- g d as medical diagnostic tools. A mechanical engineer an -
e 'zse aAustralia at age 18 had had his right kidney (but not the a ml:nn
e necf,because o:i severe injury; at age 57 he stil‘l dow.ses succzss . :;al
A remo"e_ dowser lost his ability to dowse after his right kidney an ’a . er
Iglowsv;;abz::iemoved 11 PDowsers have complained of decreased s:ns;txtv;tycon:c '
tracti lled “ki ouble.”!t It would be interestin . ;
v :hati;h eZe::::;/itiélg?Zdti;duals and correlate those data fmth p:;t;:
. th'ed owjiiscg:vrders if present. This could lead to still mor? precise loc e
21:1:8 o?ft:; ;st in ma;l. Similar studies could be undertaken with persons Whos

. . . d
ailments could be connected with pathology involving the pineal glan

however, is not how,

ES
e ometer,” Va. J. Sci, 21, 59 (1970

“A biophysical magnetometer gt OTIL, |17, 1970y (The American

. Harvalik, 1 -
. tion of dowsers an S of Dowsers, Danville, Vermont

| “Sensitivity determina

2. _Dawser (Am. Ds.) is the journal of the American Soc:cfyw Bt
05828.1Whe i » ibid, 13, 48 (1973).
w the dowsing sensors?,” ibid, 15, 29427 er” Wetter-Boden-
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MAN IN A GAS OF TACHYON MAGNETOLECTRIC DIPOLES—
\ NEW HYPOTHESIS. PART L A SUMMARY OF SOME

Warminster, Pennsytvania. 1

« Various biocosmic phenomena have been reported which are 'probablz};:réql
. These include (A} diurnal

but are not explained by present scientific theories
cycles in antigen-antibody reactions at magnetic electrodes, (B) solar radiation

of unknown type detectable by sensitive persons, absorbed by metal plates, con-
ducted down metal wires, and trapped in bilayer metal boxes, {C) colored
clouds (auras) around magnets and man visible to sensitive persons, and (D)
grid lines parallel to lines of latitude and longitude detectable by sensitive persons
(dowsers) but not by electromagnetic instruments. Reliable reports of these
arized here in preparation for the development of a physi-

phenomena are summ
hem, which is presented in two accompanying papers.

cal theory to explain

I. INTRODUCTION

Various biological-cosmic phenomena have been reported which are probably
real but are not explained by present theories of physics, chemistry, biology, or
psychology. The phenomena I shall list have been described by observers who are
probably reliable. Data contaminated by mysticism or the like have been omitted.
Trained scientists have mostly ignored these phenomena because they did not fit
easily into conventional patterns of scientific thought. It will be shown in this series
of three papers that these phenomena do fit into the framework of classical and
modern physics provided one new hypothesis is added, 2 hypothesis to the effect
that man lives within a gas of electromagnetic (EH) dipoles. In other words, it is
proposed that in the universe around us exist a large number of particles each of
which is both an electric and a magnetic dipole. Each EH-dipole is assumed capable
of dissociation under certain conditions into a pair of separate EH-monopoles (i.e.,
two monopoles each with both electric and magnetic charge). Some of the EH-
monopoles are tachyons; ie., they have velocities faster than light. Because the EH-
dipole dissociates into EH-monopoles only in ultrastrong magnetic fields,” the
monopoles will usually not be observable experimentally. The behavior of the EH-
dipoles and the conditions for dissociation are deduced from classical electre magnetic
theory. The tachyon properties are guessed

at from the surmises of the possibie and
probable behavior of tachyons (the existence of which has not yef been demonstrated
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experimentally) by the group of physicists working in this advanced branch of

theoretical physics beyond relativity.

e present paper, first in a series of three, will summarize some biocosmig 7

phenon?enaf, the observations of which the present author believes probably reliab)
The Sf:xentlﬁc qualifications and methods of investigation relevant to '};d o
regarding 'the reliability of the data are presented in the second paper of iheg:]e'ms
as are various physical concepts necessary for the construction and evaluavtionenfes,
tl?eory 'to explain them. The theory itself is developed in the third paper, follow c(i) .
dzscussmr‘l of its predictions and correlations with observed phenome;ia "
'The biocosmic phenomena at issue in this paper include the fol}m;lin D (A
Diurnal C}"Cles in antigen-antibody reactions at magnetic electrodes apparengti d )
to magnetic radiation of an unknown type from the sun. (B) Rays’from the ot
unknown type which can be detected by sick (and by some sensitive normal) h N,
absorbed by metal plates, and conducted by metal wires. {C) Rays from theumans,
unknown type which affect human health and can be trapped in biillayer metal :)un y
(D) Colored clouds (auras) around magnets and man which can be seen b OX'eS-
peoplc:: (and by a few sensitive normals) and can be made visible toL nor ylstk
;}lercl:;cal seg}sitizcrs. (E) Grid lines paralle! to lines of latitude and longitud:]ivshici
Serv ai ' ‘
are o detictzr:y certain persons (dowsers) but not by conventional magnetic or

II. DESCRIPTIONS OF REAL BUT UNEXPLAINED
BIOCOSMIC PHENOMENA

;ﬁ;iag(r::gen-fimzbody Reactions at Magnetic Electrodes Influenced by Solar
‘Rothen'l""’.of the Rockefeller University developed a new method of u it
high sensitivity for the detection of antigen-antibody reactions by measv.xr'mxsulil y
eﬂfects on electric currents across surfaces of metal electrodes. When he m% tdel;
t'hls study to use magnetized electrodes made of ferromagnetic me.tals (usua?lyeiizief)
:f stehteo:ntzinzxpect?s phenom?na was observed. Rothen? found that the magnitud;
by wheths rg :nznti; od}};' react.mn .at the clectrode surface was markedly influenced
N w 1cl; direction the electrode was magnetized. He observed
e’ | s ot ;nie;xt: m:?foraaf;g: nu‘n’txber of experiments) that the magnetic

' : onsistent way by the time of day or night at
;I:;hw:}een iize;m::t was conducted (diurnal cycles). The diurnal cyzles perg;isted
oen b p. imental apparatus was kept in a dark place where no light from
. hl'mhc;)‘ul possibly penetrate. Rothen*? then conducted numerous experiments
thewc ;; | ; elz:tt;odesfwere shielded by various thicknesses of various metals. From
ihe comple fp o resultsz he concluded that the observed data could only be

stood from the hypothesis that two unknown types of cosmic radiation inter-

e i bt
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acted with his magnetic electrode systems. One type, he deduced, must come from

the sun and a second type must come from all sides at all times. The two types of
radiation were different in their susceptibility to absorption by different kinds of
metal shields.
(B) Solar Rays Detectable by Man, Absorbable by Metal Plates, and Conductable

by Wires
Von Reichenbach!® concluded that certain sensitive people, most of them seriously

il (e.g., with advanced tuberculosis) but also a few completely healthy, could
detect some type of radiation which originated in the sun but was different from
light and from any other electromagnetic phenomenon known to him. Von Reichen-
bach himself, and most other non-sick people whom he tested, could not detect this
radiation. In a large number of intelligently designed and well-controlled experiments
using the sensitive human subjects as detectors, he studied the physical properties of
this new radiation. He obtained the surprising results that this radiation could be
absorbed by metal plates and conducted along metal wires. Conduction was 1ot
virtually instantaneous as in the case of an electric current but was slow (extending
over minutes), as if by diffusion. The new radiation could not be detected directly

by any physical measuring instrument known to von Reichenbach.

(C) Solar Rays Which Can Be Trapped in a Bilayer Metal Box and Which Affect

Human Health
Wilhelm Reich,'!

a new type of radiation. This radiatio

covered with cellulose (e.g., with woo

using man and animals as detectors, reported the existence of
n. he found, could be trapped in metal boxes
d), and it could be collected in metal funnels

and conducted down metal tubes. The effects of the radiation were observed in
t could not penetrate. However, it apparently came from the
ncreasing gradually from sunrise,
asing gradually toward sunset. It was markedly de-
bly indicating that it was absorbed or reflected by

ade itself known by producing a feeling of well-
f growth of cancer

places where sunligh
sun because its intensity followed a diurnal cycle, i
peaking at noon, and decre

creased on cloudy days, presuma
water in clouds. This radiation m

being or of tension in many human subjects and by suppression o

in man and animals.
(D) Colored Clouds (Auras) Around Magnets and Persons

Von Reichenbach!® reported that some sick people and a few healthy people
could see light around bar magnets. Von Reichenbach himself, and most healthy
people tested by him, could not see these auras. The magnet auras were perceived to
be of various colors and showed a difference of color and/or intensity of light
between the north and south poles of the magnet. Similar auras were observed by
Kilner.!* Tmages of magnet light were transmitted through glass lenses according
to the same rules as ordinary visible light.1® The magnet light was weakly detectable
by photography, according to von Reichenbach.!® Kilner'? and Bagnall*? reported
extensive observations of auras around persons. The auras appeared as “clouds”

o ¥ oa
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of various colors. They could not be seen in a room that was completely dark; 3 =
b

§mall ‘amoum of illumination was needed to achieve the effect. The ability of these
}nvestxgators to see the human auras was enhanced (1) by experience, (2) by look-
ing through solutions of certain colored dyes, and (3) by staring immediately prior
to the observation at light reaching the eyes through solutions of certain dyes. The
color and morphology of the human auras were altered in a regular mannecr t;y the
age, sex, and state of health or disease of the subjects. The aura of man was altered
by electric charge on the subject as well as by proximity to magnets,'? and disappeared
after death. Kilner'? and Bagnall'® concluded that human auras were consistentl
Fletectable by careful observers who used appropriate experimental techniques. Thesz
investigators were not able to identify the cause of the auras in terms of any physical
or chemical process known to them.

(E) Dowser Grid Lines Around the Earth

‘ The‘ dowser (the person who can find underground water with a forked stick or the
like) is apparently able to perceive something that electromagnetic instruments
canAnot. Harvalik'*'% reports that dowsers can perceive a grid of lines “like walls”
wbnch presumably cover the earth and are approximately parallel to the lines of
latitude and longitude, and extend out from the surface of the earth along radii from
the earth’s center. These lines have been detected in various places in North America
and Europe by various dowsers.'*'" In Virginia, the north-south lines are approxi-
mately 25 ¢cm wide and separated by 2 m, and the east-west lines are 15 cm wide
énd separated by 1.7 m.J415 Over a 3-year period of observation in Virginia, the
lines did not move; i.e.. they remained in constant position relative to the su;face
of the ea%'t‘h. When searched for by several dowsers, the lines were found in the
same position with a variation of only 5 to 10 cm."*'5 The lines detected by the
dowsers ?ould not be detected by a fluxgate magnetometer (sensitivity — 105 G)
by a cesium magnetometer (sensitivity — [0~10 (), by an electric field strengﬂ;
me'ter,- or by an air ion detector.’ It was observed, however, in the twilight, that
ﬂymg insects gathered in little swarms at crossing points in the grid lattice.’ 'I:here~
foFe 1% seems that insects, like human dowsers. possess a biological detector for these
gr:d lines, ‘r’vhich have not been detected by any man-made i;lslrument fof measur-
mg magnetic or electric fields.

1II. SUMMARY OF THE FOREGOING REAL
« BUT UNEX
BIOCOSMIC PHENOMENA EXPLAINED

For convenience, the observations j i
, just described can b i
e n be grouped into three
.1. Th.ere exis'ts a new type of radiation (not light) from the sun which reacts
with mtxgen~ant1body systems at magnetic electrodes, and with sensitive people
(usually sick people), and is absorbed by metal plates, collected by metal funnpels,

F. W. COPE 539

accumulated in cellulose-metal bilayer boxes, and conducted along metal wires
and metal tubes. This radiation behaves differently from any known electromagnetic
field or wave and differs from any known particle in nuclear or cosmic radiation.

5. A cloud of something exists around bar magnets and people, which can be

seen by certain sensitive people, and can be made visible to more people with the

aid of certain dyes.
3. Grid lines approximately one to two meters apart over the surface of the

carth exist, and are consistently detectable by sensitive persons (dowsers) and

probably by insects. These lines are approximately parallel to the lines of latitude
and longitude and remain stationary for at least several years. These lines are not
detectable by magnetic field measuring instruments of high sensitivity, by electric

field meters, or by air ion meters.

1V. CONCLUSION

There exist on our earth several cosmic phenomena which affect man and other
biological systems but which are not measurable by present electromagnetic instru-
ments and are explained neither by present classical or modern physics nor by any
present chemical, biological, or psychological knowledge. It is the purpose of the
next two papers of this series to provide the missing explanation.

This work was supported in part by Office of Naval Research Contract NR207-022.
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Previous Records: There are no earlier reports in
the literature of this species occurrng m‘West
Virginia. There is an unpublished record (3) of

travisi from the Cranberry River.
C. variipennis (Coquillett)
New Records from this Study: Coll. 108 (11
males, 6 females); Coll. 110 (2 males,'9 fcmalafs.).,
Previous Records: not known from West Virginia
prior to the present study.
Summary

In addition to the 7 species covered in this
paper, the following Cudicoides had been previ-
ously collected in West  Virginia . bzdd«yi
Wirth and Hubert: Cranberry Q[ud;s (4).
higuttatus  (Coquitiett):  Cranberry (,x]'ddcjs ('3\)‘
C. dickei Jones: Cranberry Glades (3). C loisae
Jamnback: Cranberry River (2 ). C. frz;r/;‘c’;rfzzzrzz
Beck: Cranberry Glades (3). C. nanus Root unq
Hoffman: no location given (6). C. ubxu/c)m:\.
(Meigen): Cranberry Glades (7). €. paraensis

oeldi): Capon Springs (3). C. piliferus Roqt
z(n?d Ho%iman:p Cranil))erry Glades (5). C: sangui-
suga (Coquillett): Allegheny Mtns., Cranberry
Gfadcs, Lost River State Park (7}); qu‘oe Co.
(8). C. snowi Wirth and J()nes:' L.ost River State
Park (4). There are now 18 Culicoides spp. known

from West Virginia.
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A Biophysical Magnetometer-Gradiometer®

Abstraci—The human body seems to be able to detect
minute magnetic field gradient changes. If an interaction of
a magnetic field with the human body occurs, a slight twist
of the forearms is observed and can be amplified by a sim-
ple mechanical device, the dowsing rod. The sensitivity of
man to magnetic fields can be determined by exposing sub-
jects to magnetic fields produced by electric currents (AC
or DCY of varying intensities passing through damp ground.
Fhe lower the intensity of the current, thus of the mag-
netic field, required to produce reaction of the subject the
greater is his sensitivity to magnetic field changes. A re-
action is observed only when the negative electrode is at
the Jeft (heart) side of the subject. About 80% of the
subjects tested showed a pronounced sensitivity  toward
magnetic field changes. Some applications of this biophysi-
cal phenomenon are discussed.

S. W Tromp (1) and Y. Rocard (2) in their
books seem to consider dowsing 4 phenomenon
worthwhile for scientific consideration and scrutiny
and are inclined to explain dowsing as a mani-
festation of interactions of many cnergy forms
externally applied to the humuan body, with the
major contribution being magnetic ones. From the
literature (1, 2, 3) one can sce that there are many
people who have the ability to manipulate  the
dowsing rods successfully.

According to the author’s expericnce almost
80% of individuals cxposed to the manipulation
of dowsing rods of the type reported by Budgett
in 1935 (4), showed some ability to obtain signals.
while less than 209% were successful when the
forked twig was used. This experience suggested
use of the dowsing rods. The dowsing rods men-
tioned consist of 2 L-shaped rods or wires 24 mm
in diameter, the longer part being about 60-80 cm
long, while the shorter one is 15 cm in length. The
shorter part of the L-shaped rod is handheld so that
the longer part can swing freely around a horizon-
tal axis (being the shorter part). To reduce friction
the shorter part of the dowsing rods is put into a
tubing as a bearing. The dowser holds in each hand
one of the L-shaped rods and adjusts them by
twisting the arm so that they are parallel in the
horizontal plane. Appropriate” twist of the arms to
parallel alignments of the rods can produce con-
vergence or divergence of the rods to indicate a
signal. The use of 2 rods is preferable to one rod
* Presented in part at the 48th Annual Mesting of the Virginia

Academy of Science, Section of Astrovonry, Mathematics, and Physics,
’irginia, Mav 7, [ER o L o
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only because convergence or divergence is casicr
to detect. An increase of the depression angle of
the Jonger part of the L-shaped rods in the vertical
plane reduces the reaction sensitivity of the dow-
ser. A depression angle of 17 — 57 renders good
sensitivity and also satisfactory stability of the rods
when they converge or diverge indicating a signal.

The material of the L-shaped rods and of the
bearing tube does not influence the performance
of the dowser. The dowsing rods indicate the twist
of the arms only. The twist of the arms is the result
of an interaction of external energy forms (mag-
netic field changes) with the human body. All
experiments were done, and data reported below
were obtained, by using these rods.

A dowser will be successful, the more he is able
to detach himself emotionally from the dowsing
activity or from any other “exciting” thoughts.
Signals are observed when the dowser moves by
walking. by being driven in a car, or by sitting in
a moving airplane. He also is able to” observe a
signal 1f he is exposed to a moving Alnico magnet
or an electromagnet, or by a stationary electro-
magnet while the energizing current is increased.
This author noted however, that the convergence
(or divergence) of the rods indicating the signal
does not occur while the magnetic field is decreas-
ing. However, when he is walking or making the
leg motion of walking, the null adjustment (to
paraliel rods) is obtained when the magnetic field
fades. A fairly sensitive dowser is able to react to
magnetic field changes of 0.1 gamma/second or
less.

Experiments performed by the author have
shown that when a direct current passes through
the ground a dowsing signal is obtained only when
the negative pole is on the left (heart) side of the
dowser. It would be interesting to use a subject
having a situs inversus as a dowser in this expert-
ment. Would this subject react only if the negative
clectrode is on his right side? If he walks parallel to
the direction of the current (toward or away from the
negative pole) he obtains a signal. This observation
suggests a directivity of the phenomenon, thus exclud-
ing Rocard’s (2) explanation of dowsing by proton
resonance of some constituents of the human body.
When alternating current is used, no directionality is
observed.

.. Using the intensity of a direct current passing
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through the ground between 2 electrodes separated
at least 10 meters from each other, this author was
able to determine quantitatively the sensitivity of
4 dowser toward a magnetic disturbance. Most of
the subjects tested (60% ) showed an incipient
signal when the current was about 35-50 mA. A
good dowser shows a signal at 10-20 mA while
only a very few rcact to currents of 0.5-10 mA. By
appropriate training the sensitivity can be in-
creased (from 40 mA to 10 mA). Assuming that
the location of the interaction of the human body
with the magnetic field is in the vicinity of the
thorax (approximately 1.5 mcters above the
ground) the magnetic field intensity above the
current path is then approximately 0.1 gamma at
20 mA current intensity. Thus traversing the mag-
netic field produced by the current of 20 mA with
4 walking speed of 2 m/sec a field change of 0.03
gamma in the vicinity of the field apex (maximum)
would cause a sigmal from a dowser of average
skill and aptitude {152 ). Skillful dowsers of above
average aptitudes (4% ) react (o 2 mA currents
(0.003 gamma) and exceptional ones (19%) to
0.5 mA or less (0.0007 gamma ).

Brain waves (5) and hcart currents (6) of man
were observed and measured with high-sensitivity
magnetometers  and - recorders. This author at-
tempted successfully to detect these currents (and
fhus the associated magnetic fields) utilizing the
dowsing rods. The subject to be fested was placed
in varying distances, back to back, to the dowser
and was asked to think of something very cxciting.
He also was asked to start thinking not immediately
after this instruction was given, but after a time of
his choosing. The dowser announced the reaction
1o the subject. Thus, the subject was able to deter-
mine the instant at which the dowser reacted to
his thoughts. The closest distance of the subject
to the dowser was 2 feet. Some persons were able
to produce reuction of the dowser cven at 16 to
20 feet.

The strongest magnetic  emissions  from the
subject were produced by sex-related “exciting”
thoughts and thoughts of fear. Positioning of the
subject (back to back. left or right side to back.
front to back of dowser) refative to the dowser
did not show any significant change in the signal
intensity displayed by the dowser. All 28 subjects
(19 males and 9 females) did cause reactions of
the dowser although some were weaker than others.
Subjects with high blood pressure seemed to pro-

duce stronger magnetic ficlds than those of normal
or low blood pressure.

It should be mentioned that dowsing reactions
could be observed by the dowser when he himself
is thinking of “exciting” things while dowsing. This
observation of the author suggests the necessity of
psychological detachment of the dowser to avoid
spurious reactions. It also could explain why some
dowsers are not too successful when they demon-
strate their skills in presence of an audience.

The above described —experiments — suggest
strongly that man possesses the ability to sense
weak magnetic field gradient changes which are
indicated by skillful manipulation of dowsing rods.
Thus, the dowser can determine the location of a
magnetic disturbance, and in some cases perhaps
the depth or height of the location of the origin
of the disturbance. This magnetic interpretation
could explain why the dowser is able to tocate
flowing water (unpaired moving ions ). buried ob-
jects. including rocks, cavities (caves. tunnels) tree
and vine root systems, culverts, overhead wires,
and magnetic fields emanating from persons, espe-
cially when they are excited.

The dowser probably cannot determine  the
causes of the magnetic disturbance (buricd metals,
ores. rocks. flowing water, cavities, pcople). He
only is able to obscrve a magnetic disturbance.
Since the dowser reacts to magnetic field gradient
changes only, the absolute magnitude of the ambi-
ent magnetic field has no influence on the perfor-
mance of the dowser and on the appearance of a
dowsing stgnal. This fact may facilitate the search
for the biophysical principles  upon which the
dowsing mechanism is based.
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A Reevaluation of the Length-Difficulty Relationship

,«lb,a‘lm(c’h!fusk difficulty was assessed when task length
was varied and  when task length was confounded by
changes in the nature of the task. A trend analysis revealed

that task difficulty increased at a disproportionately faster

:’z\rc wh'cn< length and nuture of the task were confounded,
nut only hnearly when task length was varied.

Introduction

~ karly cxperimenters who investigated the rela-
tionship between task length and task difficulty gen-
crally found that time increased at a rate wﬁich
was disproportionately faster than the increase in
the amount of material. Lyon (1) studied the time
raken to learn various numbers of syllables and
prose words, and he found a positively accelerated
relationship between time to learn and number to
learn. For example, a5 requiring 2.25 minutes
1o learn 50 prose words took almost four times that
long to learn 100 words. Scott and Henninger (2)
tound the same relation to hold for learning of the
finger maze as the number of choice pointsbwus in-
creased,

- However. the  positively accelerated  function
found in the carlier studies might have been due to
some qualitative changes in different aspects of the
nature of the task as the length was increased. The
present experiment was designed to analyze the
effect of task fength alone, holding task nature con-
stant. It was hypothesized that if the only variable
was task length, then the relation between difficulty
and length would be essentially linear. )

Method

Forty introductory psychology students at the
University of Richmond were systematically divided
nto two groups so that each contained twelve fe-
males and eight males. Each group was then broken
down into an ascending and a descending group
cach of which contained six females and four males.
~ The apparatus was a card-sort apparatus contain-
ing three rows of five boxes each (Lafayette In-
strument Co.). The numbers 1 to 15 were stamped
on three removable strips which could be shifted
around from top, middle, or bottom as desired. The
cards consisted of 3 X 2 inch paperboard, with
numbers printed in black on one side. ’

* Present address: Department of Psychology, Ohio State Uni-

One group was designated as the Task-Length
Grgup (TL} and the other as the Length Gn;up
(L). Fhe Ss were handed decks of cards of varying
sizes, with the numbers face down. At the £'s signal,
Ss were instructed to turn the cards over one it a
time and to sort them into the appropriately num-
bered boxes. The Ss were further instructed that
should they accidentally drop a card into the wrong
box or onto the floor, they were not to uttempf to
retrieve it, but to continue working as rapidly as ’pm-
sible. Each group received seven trials cither start-
ing with 70 cards and ending with 10 in the de-
scending condition, or starting with 10 and ending
with 70 in the ascending condition. }
~ Group TL (ascending) started with two sets of
five cards bearing the same number (i.c.. one set
consisted of five 1’s, another of five 4%, étcj) ch€
numbers being selected in a random manner from
I'to 15 (except number 9). The deck was increased
on each trial by the addition of two more sets, se-
lected at random, until on trial seven, 14 sets, o} ”7(,)
cards were used. The procedure for Group TL
allowed for the manipulation of both task length
(number of cards) and task nature (the uddifﬁm
of different numbers). The descending group re-
ceived the same treatment, except that kthéy'stzlrtcd
with 14 sets and on each subsequent trial two sets
were removed. Two minutes were allowed between
trials, and the Ss were instructed to face away from
the apparatus during the intertrial interval. The
counter-balancing procedure of ascending and de-
scending  series equally  distributed the effect of
learning and/or faticue over all seven points within
each group.

Group L received essentially the same treatment
as Group TL, except that on trial one, ascending
the § had 10 cards consisting of two each of ﬁvbe
different numbers (ie., two 1’s, two 3’s, two 14%
two 5's, two 8’s, etc.). On each subsequent trial
the § used two more cards on each number so that he
used the same number of cards on each trial as did
Group TL. A table of random numbers was used
to assure that all of the 14 numbers were used at
least once during the experiment. The Ss were timed
to the nearest second on each trial, and the pooled
data for the ascending and descending treatments

.for each group were used in.analyzing the results. . .
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