Engineer’s
Art BY RANDALL GARRETT

To some people, a “fact” is something found
in books; what happens in Nature is not a
“fact,” but a “phenomenon,” and not really
important. Herewith an account of what can
hest be described as* a well-documented run-
around” when our reporter tried to get Yale

‘“

Unwersity to discuss “a phenomenon”. ..




of the Milford Water Works uses the dowsiy
the usual reason an engineer uses a piece of equipment—yby
[ save money and time in locating pip

wse they work usefully, and

W The story may be apocryphal, but  found atop the stonework, so th
it has the ring of truth. It seems that  quaestor climbed up to see what
certain quaestor. some two thousand  engineer was doing.

vears back. was sent out from Rome He came upon a strange si
on a routine job of checking the books  Facio, a big, burly man, buile like}
of the various projects that were being  Thracian gladiator, was tossing ch

anced by the City—the building of  of wood into the stream that ran al
lucts, and the like. He the top of the aquLduu and COURUI!&‘
wanted to look at the softly to himself.
‘ engineer, one He would drop in a piece of WO’O(L,
there was  and, as it was caught by the current,
Facio’s work, he would begin: "I, II, III, IV, VoS

rewas  VII, . . .” Further downstream, an
ghe abour it Fucio could  assistant eyed the warter carefully, g
baild an acued e was as good or - as the chip of wood passed a certain
! : . ’ by other engi mark, he would call out, "Desistelt ™
R el | with Stop!”  Facio would mark down
pen te o something on his tablet, toss in m
reac the spoc where  orher chip, and begin counting agais
Fai king the q r W The quaestor hated to interrupe ¢
T TR hims be interesting bit of magic—undoub
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Iy a spell of some kind to keep the
water going—so he waited quietly
until Facio noticed him.

Finally, when he had finished with
his mysterious ritual, Facio came over
« where the quaestor was standing,
whereupon, with some small cere-
mony, the quaestor identified himself
and produced his papers of commis-
sion, or whatever passed for such pa-
pers in those days. Then h.e said:' 3% ¢
say, Facio, that was an interesting
sp‘c” you were using. Appolonian,

isn't ic?”
“Eh?” said Facio, looking blank,
“Er . . . Pythagorean, I meant, of

course,” said the quaestor, correcting
himself hastily. “The numbers—"

“Oh, that.” Facio gestured depre-
atngly. "No, noble quaestor, 1 was
just checking to see how fast the wa-
ter is flowing.”

[c was the quaestor’s turn to look
blank. “How fast? Why, whatever
for?”

“Well,” said Facio, “the faster the
water is moving, the less pressure
there is against the sides of the duct,
s0 you don't have to build the walls
so thick. Saves stone.”

“There's less pressure, the faster it
goes?” The quaestor was not sure he
had heard aright.

“That's right,” said Facio Facile.

Now. this did not seem right to the
quaestor. Vir et puer, he had had some
thirty years of experience with riv-
ers. He had swum them, waded across
them, rowed boats across them, drunk
out of them, and even fought in them,
and he /fnew that the pressure was
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greater in a fast-running stream than
it was in a slow-running one. In a
lake, where there was no current at
all, a man could walk in up to his
neck, but some of those fast-moving
Alpine streams would bowl a man
over before the water got to his
knees. He said as much to Facio.

“I know, I know,” said the engi-
neer without concern. “It may not
sound right, but that's the way it
works.”

"But why?”

Facio Facile shrugged. “I don't
know why, noble quaestor. And 1
don’t much care. All 1 know is, it
works; and as long as it works, I use
it.

The problem bothered the quaestor
all the way back to Rome. It st did-
n't sound right. And yet, there was no
doubt that Facio’s principle worked;
he had figures to prove it. Not ab-
stract, abstruse figures, either, but nice
solid, concrete figures, expressed as
sesterces and denarii. Financial fig-
ures that even a senator could under-
stand. By saving stone at the right
places, Facio Facile was also saving
time and labor, which meant that he
was saving money.

Not only that, but Facio’s aque- -
ducts didn’t spring leaks that called
for costly repairs—another money-
saver.

Afrer making his report to his su-
periors—who didn't care how Facio
was saving money, either, so long as
he did it—the quaestor went to see
the famous mathematician and phil-
osopher, Mens Clausa, to whom he
outlined what he had scen and heard.




Mens Clausa listened with polite
skepticism;_he, too, had had experi-
ence with rivers.

“Well, now,” said Mens Clausa, "it
sounds like magic to me, and mathe-
matics can't be applied to magic, you
know. And 1 don't believe in magic,
anyhow, much.”

“I thought maybe it was based on
some scientific principle,” said the
quaestor.

Mens Clausa shook his head. "We
have done a lot of work on the prin-
ciples discovered by the great Archi-
medes and 1 assure you that the laws
of hydrostatics do not account for any
such phenomenon as you describe.
No, I'm afraid 1 can't help you. Bet-
ter go see a sorcerer, noble quaestor.”

he quaestor did just that, but the
sorcerer didn’t know anything about
that kind of spell, and suggested that
After dis-
cussing it with three or four Vestal

the quaestor ask a priest

Virgins and two lesser pontifices, who
in turn referred him to someone high-
e¢r up in the hierarchy, the quaestor
finally spoke to the pontifex maximus
nmselt

No." said the P.M., "that's not in
av field Has nothing to do with re-
of foolish-

ligion. Sounds like a lot

ness to !

So the quaestor went home, trou-
bled at heart because the wisest men
f Rome knew nothing of the prob-

ind b o wish to investigate

I I went quietly on
his work of building lx!‘l(“\hh(\l

unde ub[cdl‘\‘

the ring ot

1 know, because I, too,
such a quaest this past

A couple of years ago,
tober, 1958 issue of this n
John Campbell printed an a
which he described a m
gadget for locating pipes.
of two sections, built
tion being held in each }
section consists of a thin
bent in an L, with the s
the L—about five inches lo
ed loosely into a copper tu
serves as a handle and
longer leg—about cigh
long—to swing freely w
per handle is gripped.
Using them is equally s
one of the sections in each’
march across an area wher
pect a pipe is buried, and |
so that the long legs are
straight in front of you, "l
ern sheriff bolding a co
guns,” to borrow Mr. G
phrase. As you approach
pipe, the legs will begin
cither outward or inward. \
are directly over the pipe,
will be in line with each o
Because of the simplicity o
vice, many readers buile a
themselves and tried them
letters came in from all o
various theories as to their
Mr. Jim Harmon, a writer wh
the Midwest, even built a pa
coat-hanger wire and a coup
bortles and had a certain
success with them.

b
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Marklund, Distribution Supervisor of the Division of Warer Supply,
city of Flimt, Michigan, was one of the proneer;

roducing the rods to miilitie; engimeers i this couniry

the question of how they
d remained unanswered.
as pointed out thac the things
ensitive that a slight tile of the
when they are held, will
ie pointers swing in the direc-
the tlt. That's all very well
od, but it merely brings up an-
juestion, to wit: How does the
r know when he is over the
[ won't go into the explana-
it were offered for rhas, ex-

say that they ranged all the
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way from “subconscious extrasensory
perceprion’ to “cheating

In order to dig up more informa-
tion, I rook a train to the city of Mil-

* armed with a

tord, Connecticut,
camera, a battery-powered tape re-
corder, and a whole slew of questions

Milford, Connecticut, is a town of
fifty-thousand, more or less, an hour
and a half from New York by train

and some nine miles from New
¢ Not to be confused with Milford, Pennayl

vania, home of the annual Science Fietion
Writers' Conference

87




Haven. Connecticut, the home of Yale
University

I'he day before, I had made an ap
pointment with Mr, Harry C. Ritchie,

manager of the Milford Water Works,

o he was ready for me when I showed

up at his ofhce at half past nine in
the morning

Harry Ritchie is a man in his early
hities f medium height, with a

“Mr. Garrett wants us to show
how our pipe locators work,” he
plained. “"Want to rake a ride?™

“Sure,” Herb Ahrens said.

Harry Ritchie opencd a locker 3
got out the locators. They wepe
well-worn  pair, looking as [h(m*
they'd had as much use as any Wi
crn sheriff's forty-four had ever had
Then he put on his hat, and the thrg :

slid under the wheel, and Heth™
Ahrens sat next to him. I, burdM f

the back seat all to myself.
We headed down the main street
Milford, toward the edge of town.
How long have you been the
iger of the water company,
Ritchie?” I asked.
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T'wenty years,” he said. “I've been
with the company for thirty-two
\L.ll’.\'.”

"How long have you been using
this type of pipe locator?”

“About fifteen years. Since right
Jfrer the war, We've had very good
results with them.”

“Where do you get them?"” I asked.
Do you buy them or make them?”

“We have them made. Years ago,
. we used to have a lot of difficuley lo-
cating pipes. I used to spend, some-
times, days, digging cross-ditches.
The boys at New Haven had a set of
these, and 1 borrowed them and tried
them out, and they worked for me,
s0 1 had the New Haven Water Com-
pany build me a set of my own. I
wouldn't be without them.”

“Do they still use them in New
Haven?”

“No,” he said, “not any more. Mr.
Carl Welton, head of the engineering
department there, has had no luck
with them. Some of his men could
use them, but the rest didn’t have any
faith in them, and he didn't have any
faith in them, so they gave them up
as inaccurate,”

[ asked Herb Ahrens, who has been
Ritchic’s assistant for ten years, if he
could use the locators.

“Yes,” he said, “I've used them suc-
cessfully many rtimes.”

We went over a bridge on the out-
skires of Milford, and Harry Ritchie
wened off the highway onto a road
that was nothing more than a couple
of worn tire ruts. It looked as though
it might become a cow path a little
farther on, then degenerate into a
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squirrel track which would go up the
side of a tree and disappear int a
knothole. Seill, for the first hundred
feet or so, the tire-tracks looked well-
used, I said as much ro Harry Ritchie.

He grinned. “They're well used, all
right, If it isn't the kids driving in
here to neck, it's the State Police driv-
ing in to make sure they don't neck.”

He stopped the car, and we climbed
out.

Now, keep it in mind that this was
a demonstration, It was not designed
as an experiment. Neither Ritchie nor
Ahrens—nor, for that matter, I—had
the time to set up a rigidly scientific
experiment that would exclude all
possibilities of bias, error, foreknowl-
edge, and the like. All 1 wanted was
to see how they are used in the field,
and that's what Mr. Ritchie was going
to show me.

“There's a sixteen-inch main bur-
ied along in here somewhere,” he
said. "Let’s see if we can find ir.” He
picked up the two locators, aimed
them, and started marching forward
with slow, deliberate steps. "You've
got to take it easy,” he said, “other-
wise you're liable to walk right over
the pipe before they have a chance to
swing.”

The rods began to swing out. He
took two more steps, and they were
at right angles to their former posi-
tion.

“You want to try it?” he asked, of-
fering me the locators,

Me, I'm the reckless, foolhardy
type. Throwing caution to the winds,




I goe a firm grip on the two gizmos,
backed off a liede way, and starred
marching.

I decided not o aim for the same
spot that Mr. Rirchie had aimed for;
I aimed at a spot three or four yards
o one side. I had no idea which way
the pipe ran, except that it was at an
angle to my line of march. If it were
at right angles, that would have meant
that Mr. Rirchie would be directly to
my right when—and if!——the loca-
tors reacted. When I reached cthat
point, nothing had happened

‘Keep gotng,” said Mr Ritchie.

I kept going.

Now, |'m willing to take an oath
that | did nothing consciously
move these rods, but they began
swinging outward ar the next step,
and, two steps farther on, they were
parallel to my shoulders

Now Jet me show you
thing,” said Mr. Ruechie

He walked past me o some near-

some-

by bushes on my left, about four yards

WAV hed the foliage aside

:huix 8 "he \«lld

st exactly on
enter of a2 hine drawn berween
rhe Viu and the spot where
hication. As
YONSITAtion, not
ex ¢ was an unpres-
Let's go up on the highway,” said
» car parked
walked back to the

] o Mr. Ahrens took
I across the
vas a hole

3

t from

the far edge, the rods swe
“That's the same
main,” Ritchie explained.
you where it is a lietle fa
road.”

W= walked up the k
crossroad, where Mr. Rit
strated the locarors once |
noticed that the wind,
rather gusty, had a tendency
the rods when I was using th
had mentioned that face
Ahrens. As Ritchie :
location of the pipe, Ahr
down, pulled up a few
grass, and let them fall i
just as the locators were |
his boss’ bands. The
Rirchie’s back, and the
swinging againss the wing
Then Mr. Ritchie pr
show that it didn’t take a
sixteen-inch main to make
react. A six-inch pipe tha
the main to a fire hydrant
off the highway did the
“They'll pick up a on
pipe to a house just as
said.
We began walking back
car. "You say your men u
too, Mr. Ritchie?” I said.
“That's right.”
“All of them?”
"No. No; over the past fi
I'd say about fifty per cent
can use them. But those fi
can use them very accurately.”
‘A sort of all-or-none
tion?” 1 asked. e
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Either

" you can
r oy can't, They either
or they don't. If they

for w, tl uscless; if

ney re
VI very accurate

to Milford, |
Ahrens about his experi-

)

Ui

1Irove !yv‘ll'.

t! CALOrS.

I've seen them go wrong a

he wold me,

“but I'd say

they're most s m\l,“\\f‘»‘

time,

Water

ety per cent of the
| 1 years, the Milford

nothing but these lox
wbout five years ago, thes
electronic locator. 1 asked

the I,~«§1';WL<,1 loca

DOwW

ired with the electronic lo-

I thunk,” he smd, "that 1'd

navi

more taich i the electronic machine
that s, for
But

fronii

weuracy within inches

I've used these when the ele
Iiﬁ.n!lllu im}, |n<n out wf com
mission, and I've picked up a main
with

them. And within a foot or so of the

as deep as seven feer down

actual location. When you go down

seven feet, yvou have 1o be sccurate

Unlike
electromic devices
the dowsing rods
do not react to
B accidental buried
scraps of metal
'“ which makes 1h¢ "
. vdeal for locatsng
and avowdmyg

buried pipes in a

melal-uorkin g

7
WP yar.
I '} L

J
i

"The advantage to these

Ritchie put in, "is thatr there’s no ex

things,

pense to them at all. You can make

pair for two dollars and a half. The

clectromc machine costs two hundre

and seventy-five dollars, and the a
curacy is about the same, in my est
mation

Don’t g me wrong he com



feeding and draining the ywi

The suwburbanite looking for

can save a lot of lew

more ethicient. In that way, it
perior to these rods.

But when the electronie
is up for repairs,” he said,
use these.”

For an outfit that doesn't K
means of locating a pipe,”
said, “these are definitely &
saver and a time saver—not @
utility company, but to a privae
ger who wants to be able o o
pipe fairly accurarely.”

When we got back to Mr. Ril
office, I had a chance to go ind
er detail on the use and oper

locator rods.
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times turns wpp a mystery,

pipe reaction turned P ..

it was an abandoned pipe line.

nimue 1o any rermanagltion,

have any idea how they
isked
n't the least idea how they
I think that it's mag
ut that's all. 1 believe the

\HIJ

nagnetized.’

vht that was odd, because, in

the rods, I had noticed no
for them to actract or repel
r. "Do you mean they'll lift
r a nail, the way a magnet
isked

0; they're not magnetized in

of the word.”

see what he meant. The
tend to behave as though
re some ~'magnetic’ force

them line up with the pipe

that a compass needle lines
he lines of force of Earth’s

R'S ART

magnetic field—but, as Mr. Ritchic
said, they're not magnetized in that
sense of the word

I asked him if he had ever done any
experimenting with the locators—
such as looking for a buried piece of
wire or the like,

“I have, but I've had no luck with
it. Too small, 1 think. That's where
the electronic locator will throw you
off. They're too sensitive. A lot of
cinders have iron in them, and that
doesn't attract the rods, whereas it
does artract the electronic machine;
the electronic machine will go wild
These won't. They won't work unless
there's something definitely there”

“In other words,” 1 said, "these only
pick up whar you're looking for, not
the scrap and the junk.’




i i X |
! caln
il
| i 1511y
Y1 DY
skt ifle
) ier 1t
! ’ ition

originally laid its location is
out on maps, the distance bcing w
ured from nearby landmarks. such agy
curb or a building. But lmildins,w
urbs aren't permanent; they are toeg
down, and new structures are crecred
Roads are straightened or widened o
both. After a pipe has been undss
ground a few years, the surface un

N

Is successfully. A high school siu

be so changed that the reference
marks are gone, and the map is useless

“Under concrete or blacktop,” he"
said, "if the road has been changed o¢
resurfaced, you might think you know
where the main is and be quite sup-
prised when you go out there and
find it's somewhere else.

You can lay a pipe in a develop
ANALOG SCIENCE FACT ® FICTION



y, today, and they can put in
maorrow, and you've lost your
zs from the day before. Pipe is
to be laid six feet from the
it the surveyors xh.ll)_;{( the

here's a difference of n‘wmjun

line, the pipe could be un

idewalk or in the middle of

nt (accountancy major) . . .

[f you have to dig up a pipe run-
ider a paved road,” I said,
ind of financial position are
if you make a mistake?”

Well” said Mr. Ritchie, "we have

ill we find it, so we can't af-
nake a mistake.”

oos it cost quite a bit of money
p a road?”

INCER'S ART

"Yes, it does And we (!('p(‘nd a
great deal on these rods. If we dug
into the wrong side of the road. that
would be a lot of extra expense.”

“"Has that ever happened?” 1 asked

"“Thart has never happened,” Ritchic
said flacly, “We always come within
two feet of the line”

Mr. Ritchie has never had any ex
perience with nonmetallic Pl pPes-—
Transite, clay, or concrete since the
Milford Water Works doesn’t use arny
of those types. However, F. W. Mark
lund, of Flint, Michigan—another en
gineer who uses these locators——has
success with nonmetallic pipes

Herb Ahrens had already remarked
that the Jocators only worked ninety
per cent of the time for him. and he
proceeded to amplify that statement
"I have found them, at times, undesit
able when there is a lot of overhead
electricity. But that is also true of the
electronic machine: you'll have varia.
tions.”

Both men agreed that the locators
were not influenced one way or an-
other by the dampness of the ground
itself, nor by whether the pipe was
full or empty.

By the time I left, I had, thanks to
these two men, obtained a lot more
firsthand information on the use of
those locator rods than 1 had had when
I started. But I wanted more. Surely
a gadget like that, which has success
fully been used commercially for fif-
teen years, would have attracted the
attention of somebody who was borh
curious to find out how they worked
and had enough scientific background
to give them a good going-over
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The obvious place was Yale Uni-
versity, only a few miles away.

Sloane Physics Laboratory, where
the administrative offices of rhe Phys
ics Department are located, is a big
Gothic-looking building our on Pros
pect Sereet, about five blocks from the
Old Campus. | found the office of the
secrerary of the depattment, and made

rl:zi;\:l’u_ S

Why, ves, they had a
vork along

{ call later, and
\ short open

S. 4 severe-

155¥

give me a litcle of his val
Professor Robinson is a
built man with a handsome
cropped dark hair, and a g
ous manner. He looks as the
would be a g(lkl basketball
and, for all 1 know, he might Iy
He asked me to sit down,
tened attentively while 1
what kind of information 1

.+« Or art school major.
(In this experiment,
mcidentally, the operator
was checking the
ahservation that,

when you want to find
the water mamn,

the rods do mot react

to the obviously

present sewer mam.)

I described the locators, told hi
they were operated, what I |
at Milford, and then poppe
question: "Could you tell
they work?” :
He thought for a few seconds, @
said, "Those would be the divii
type locators. There is suppo
physical explanation for how
work, in the sense that physics,
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epce, Can rell you Why they “ol’k.h’

E aid. “but,

e of those weird things that people
Jam work, like telepathy or some-
hing like (hur

[hey're being used regularly
lown 10 Ml"()l’d 1 pum{ed out.
The manager of the Water Works

* sere, Mr. Ritchie, has been using
e successfully for fifteen years”

It's possible to locate buried pipes
dectronically,”  Professor  Robinson
if these are the ones I've
read about, they're one of those so-

lled divining rods.”

Have you ever made any investi-
gation of them?” | asked.

No, I haven't. You can find these
dungs written up in ‘'Fads and Falla-

.~ ies in Science, by Martin Gardner.

He ralks a good bit about this kind
f thing. Some people use a forked

(Wi
Now, if it were steel or cast-iron
pipe. | can see how it might be

piked up by a magnetized rod—if
the pipe weren't too deep in the

Ritchie says his men have
i ked them up as deep as seven feet
down,” 1 told him.

- frowned a litde. "T don't see
v that could be done, even with a
11zed rod.”

1agne
Yoo mean it would have to be
huried shallowly, like the mines that
were picked up by the mine detecrors
luring the war?”
Even that was an electronic detec-
¢ he said. "It sends out a signal,
al yo o get a reflection of that signal
by the conducting object. There is a
npe of detector for detecting non-
ENGIN UER'S ART

“No. But Mr. Ritchie dou He
using them rep‘hdy” %
“Thuwchmque
ably something that m‘d dsu’l;‘:
nonscientific.”

"Ywmemdmitwmﬁhm
sible to investigate it?” 1 asked,
"Weﬂ.wewwﬂmmwh
here,” be told me. “The people who
mldhemmdmﬂmvuﬂ
quchohgyDewmf“
“Yes, Once you determine dm
such things have a nonphysical basis
of operation——if the operator s in-
volved at all-—then this would be up
wdaqudmyDeymmlfm o
couldn’t use a mechanical man, if you
couldn’t use it on the Moon, say, with
robots, if the operator is involved, the

o



Psychology Department would han-
dle it. Duke University is doing a lot
of this stuff. 1 don't know whether
De. ). B Rhine is working on this
particular type of thing, but he's
working on mental telepathy and
such.”

“It seems o me,” 1 said, “thac if
thig thing works on a commercial
busis, f a man s acrually saving
money by using these locators, then
it's warth investigation by someone.”

Well, two or three years ago, |
saw a write-up of these. It was in one
of these popular science magazines,
of uch publication as that”

I hadl a strange feeling that | knew

igazine he was talking about,
t interrupt him

A g to th

use coat-hanger wire or  steel

description, you
i brass welding rods or
v v et !w\l-! "', "K'lll'
em like that, and put them n cop

wthor of the
ke any claims, he just
! em ind  see. They

fey 1 r"?H 1}n§”

nevet 'rvnl it ;
else 1n the
f D 'A;c'l'."

Do you just pick
start using them?" ;
“Just pick them up and st
ing actoss the ground,” 1 sai
you come to a pipe, they swi
in or out.”
"I see” He looked thougl
few seconds, then he said,
only type of detectors that
with here are the elec
tors, based on some basic,
tal law of physics.”
“If you haven't investig
things,” I said, "how do you
their operation doesn't inve
basic, fundamental law of
“All the laws of physics thy
have found so far,” he said, “m
tremendous, complex str
on a very few postulates,
anywhere in the universe, we
can observe the same things
serve in our laboratories. H;
have to have a Coke bottle set o
cdge of his desk and a draw
open just so far, and things
He gestured, to indicate the
tle on the edge of his own
the open drawer beneath it, *
literally universal laws, and &
pletely independent of the ope
‘I had the impression,” 1 sad
Heisenberg's  Uncertainty
says, in effect, that the
nece mmly involved in an
ment,’
\le the operator dist
ystem,” he admicted. “But,
\,nlly_ we should all observe
thing. It doesn’t mean that
different laws. '
“These forces, the way
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j,u 20 we know, in all our
weverything we know about then
e wdependent of the operator,
epr that he, himself, may have & mag-
e hicld, or something like that”
b well,” 1 said, “if no obe has inves-
L gpated this at all, how do you know
i is linked to the operator?”
. “These things are supposedly well
L inderstood; these are not the areds
ki question at all now. If there is a
L pipe in the gruund, one understands
e ficlds and forces exerted on an-
L other piece of matter nearby. Given
| the two types of martet, one can pre-
dict this. And one knows how much
E force 1t rakes to cause the demdmd
such a device as you described, tking
E into account the friction of mﬁﬂ’
3 .\nv* so forth.

“Then you simply examine the
known forces in the thing, and deter-
t mine whether thcy are cnough to do
the job 1f there isn't, you would prob-
ably conclude either that m‘ m
doesn't work, or that there is some
L mystenious effect caused by the opera-
" wor, who tilts them in such a way that
E they swing out, :
L "The operator npparcntly knows,
E subconsc musly, that the p}p!l are |
* there, and swings them in some way 06
 or other That's the cxphmtionthu s
 is often given.” T
“Would you say, then, that it isa't
E i the re alm of ph"ia 1o iw 722 ar
this device, even if it does work?” % :

“Believe me,” he said, “T'd like to
see one and see it used. To Mkp
: you'd have to dls holes and m -

things, and dig other holes and not
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him again and headed for the Psy-
chology Department.

I don't know whether the Trustees
of Yale had any conscious thought of
intentional symbolism when they sep-
arated the buildings bousing the Stu-
dents of Matter from those housing
the Students of the Mind, but it is a
geographical fact that the Physics De-
partment is situated near one extreme
of the long Yale campus, while the
Medical Center, where the Psychol-
ogy Department is located, is eleven
blocks away, at the other end. Only
the Divinity School, just beyond the
Physics Department, is farther away
from the Psychology Department. I
wasn't driving, and small town taxis
have meters on them that turn very
rapidly. Like South American poli-
tics, they require a tachometer to
measure the RPM.

After a little telephoning, the girl
at the information desk informed me
that Dr. Clande Buxton, head of the
department, was unavailable but that
Dr. Allan R. Wagner would see me.

Dr. Wagner is fairly tall and lean
and has his blond hair crew cut. He
was wearing dark-rimmed glasses,
Bermuda shorts, and an easy smile.

After I told him what I wanted, he
made it clear that he did not want to
be quoted on anything he said. In
deference to his wishes, all I will give
is the general impression I received.

There seems to be a generalized
feeling in psychological circles that
such things as these pipe locators are
subconsciously manipulated by the
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cues given to him by
configurations, the acti
persons nearby who know
of the buried pipe, and so
faith, if you will—in the op
the locators enables these
scious impressions to cg
fore enough to cause a
out of the hands when the
cate he is over the right

Thus, they are similar in (
to the pendulum sex-detect
consists of a small weight—

tached end of the thread
tween thumb and forefir
ing the weight to swing f
this device is held over ¢
head of another person,
will swing back and
straight line if the person
and will swing around in
the person is female. It is 2
detect the sex of the auth
ter or the owner of a pie
ing. Many psychologists bel
this, too, is the result of
register only on the sub
a whiff of perfume or p
say, would do the trick, ew
person holding the pend
blindfolded.
Many other psycholog
even go that far. They tend
or minimize even the
subconscious hints and
poor records are kept of
number of successes ar
that, statistically, good r
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po greater than chance would allow,
sut, the human mind being what it is,
e number of successes are exagger-
ited in importance, and the number
of failures forgotten.

Dr. Wagner, like Professor Robin-
«on, referred me to Martin Gardner's
| “Fads and Fallacies in Science.™™ (1
had read the book, both in the origi-
nal and in the revised edition.)

I got the impression that Dr. Wag-
ner was of the school of thought that
believes properly kept records would
show that the detectors’ success-to-
failure ratio is no better than chance
ermits.

[ asked Dr. Wagner if there was

anyone else in the department who
| might be working on this or any re-
| lted problem. So far as he knew,
| there was not. He even very kindly
went to the trouble of asking several
of his colleagues whether they knew
' of any such studies. None did.

The only work of that kind, appar-
- ently, was that being done at Duke by
Dr. J. B. Rhine.

Dr. Wagner suggested that some-
one at the Physics Department might

be able to tell me more about the
* physical forces involved than he

could. 1 thanked him very much for

remarkable that both the Physies and
rv departments at Yale ci this

v heavily biased, and inaccurate book—
" done by n non-Ph.D. at thatl—as an au-
thority on the subject. In most areas, profes-
sional scientists do not consider the meticu-
bus Encyclopedia Britannica at adequate
gs a reference, and certainly would not cite a
nonscientist, Martin Gardner, in preference
o widely-recognized professional scientists
such as J. B. Rhine, Ph.D. and Professor H. J.
Eysenck. The standards of what constitutes
an “adequate authority” with respect to psi
phenomena show an amazing shift from the
standards applied in other areas.

ENGINEER'S ART
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Jiow that the number of successes are

back out to the sweltering streets
New Haven. ' ‘ &

The ghost of that ancient Romag
quaestor rose up beside me and sug-
gested that I try the Divinity School
next. I bade him begone, to return
whence he came, and headed back to
New York. - )

o

W hat had I learned?> Well, in
terms of direct information received,
not much. I still did not and do not
know what makes those locators work.

Magnetism? No. A field strongﬂt ;
enough to cause those rods to move
that way would be easily detectable,
If the rods themselves were that mag-
netic, the tips would either repel or
aceract each other with a force that
would be immediately apparent. If
the pipes underground were that
magnetic, there would be no need for
locators of any kind; all you'd have
to do would be to follow the line of
beer cans, bottle caps, hairpins, paper
clips, and other ferrous rubbish that
would accumulate on the ground
above them.

I had, of course, heard the “subcon-
scious reaction to nearly impercep-
tible hints” theary before. 1 was well
aware that many people dismiss the
whole thing by saying that records,
if kept, would show that there were
far more failures than successes. 1
also know that even when records are
kept and carefully tabulated, as they
are in Dr. Rhine's experiments, many
people will still dismiss the tabula-
tions as erroneous or biased.

ey



| am not going to quarrel with any
of the thearies that bave been cooked
up to explain or explain away the op-
eration of those detector rods. Nor
will [ advance any theory of my own.

Why? Because, as far as | have been
able to discover, not a single one of
thote theories bas ever been subjected
1o any kind of experimenta check-
mg/

Thir is what they call science?
Heavens to Betsy!

Now please notice that I am not
wking either Professor Robinson or
De. Wagner to task for not personally
having done any work in that field.
As Dr. Isaac Asimov pointed out in
his article, “The Sound of Panting,”
no scientist roday can be expected to
have read all the literature in his
field, much less to have actually con-
ducted laboratory experiments on ev-
ery path and byway that comes along.
But that's not the point.

The point is that both Robinson
and Wagner—aye, and even Martin
Gardner—have repeated theories that
wo one has bothered to check! I'm not
trying to single these men out as the
sole offenders; not by a long shot. Far
from standing alone, they are appar-
ently standing with the great major-
ity of their colleagues.

Have there been no records kepe?
Well, I should say that the financial
record of the Milford Water Works is
a pretty good indication of the suc-
cess-to-failure ratio. Look at it: Mr.
Rirchie, for ten years, used these de-
tectors exclusively, and he says that
not once has be ever been more than
two feet from the pipe he’s been look-
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( As an aside, I mighe
I visited the Police Depar
I was in Milford, and I
ure of meeting Sergeant

rino, a big man in his
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just as the science of hydrostark
not predice the effects of me A
wer, modern field theory is not

- uve cnough 1o encompass this par-
b picular cffect? 1 don't klow. bue cer-
tinly someone should find out. The
phenomenon is there, and any science
which is lryin; to exphiu ﬂI work-
ings of the phyﬁ(i] universe should
certanly include ol observable phe-
nomena, not dismiss some as “non-
scientific.”

Or, last and a hell of a long way
from least, do the locators operate on
some psionic principle? Is there some
kind of extrasensory perception in-
volved, by which the operator per-
ceives the Pl]x M
that information is transmitted to the
nerves and muscles controlling the

rods?

I.‘m and always have been irritated
by the complacent feeling, manifest-
el by so many people, that "we know
how things work now because we
have all the answers.” Daman it, ignot-
ance may bnng seme kind of Hﬂ,
but 1t is a dangerous kind of caalepsy
ro sink into, and it is nos folly to be
wise. No matter how beautifully a set
of postulates fits together to form a
sructure that explains a given set of
phenomena, one single

p}nmnm
which can wot be explained should

call for a re-examination of the pos-
tulates, not the development of a

l.......C...IC.....O'O.....'...’Q'l.'vo.‘.'
MULTIPLE CHOICE QUESTION:

It takes . . . for light from the nearest bnown star to reach Earth. 1: Five ye

2: Two momths. 3: E@hM 41‘” m-k Answers on page
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