Scientific

The cake of saap shown above, when dissalved in
water, yielded a secret ink solution for a German
spy. In the ciecle ar top are pieces of linen, sewn
inside a Belgian woman®s clothing, conveying in-
farmation of a German ofensive drive.

HE war is over=—but international espion-

age still goes on, I's a different sort of
espionage from any the world has known be
fore, Spies no longer depend on such simple
precaptions as writing incriminating  mes-
sages in lemon juice, depending on their con-
federates to make the writing visible by the
application of heat. Some of the most bril-
liant {and anonymous) minds in the scien-
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A faverite spy method is to write with secret ink
between the lines of a harmless-appearing letter.

Amazing beyond belief are the scientific
tricks employed by modern spies to help
them carry out their dangerous work
without detection. All the resources of
chemistry and mechanics, ranging from
secret inks to marvelous enciphering
machines, are made to serve the master
spy, as set forth in this startling article,

tific world have devised such suspicion-proaf
tricks that the problem of capturing spies now
calls for genius of the highest order,

The principal worry of spies has always
been the problem of communicating secretly
with their confederates. Secret ink is naturs
ally the most obvious answer, so it was only
natural that chemical science should come
into the picture, During the World War
seeret inks were perfected to such an extent
that any !'Ilhj’ﬂ‘l. o matter how innocent in
appearance, might be suspected as the souroe

Modern Mechanics and



Nlaster YPIES A~

The bottle of ligquid dent-
frice shown at right led to
the firing squad for a Ger.
man spy. It proved to con-
tain a sccret ink sclution.

of such inks. In early war
days it was quile common
for certain salls, such as
cobalt or it sium ferro-
1'}':“1"1(‘., “il.ll' h can ]'l‘ NASE II
in =ecret inks, to be carried by
spies, concealed in cakes of
soap, in tanth vl tulses, ete.

But this method was teo
easy 1o detect, so German
glu-qnislh devised sulile chem-
wals which could be sprinkled
invisibly on articles of clothing, sueh as col-
lars or handkerchiefs. When the spy wished
1o write a letier, all be need do was soak his
collar in distilled water, dizssolve out some of
e chemicals, and use the solution as his ink.

D oof the most brilliant pieces of detective
work in the histor ¥ of esplonage must be
credited to the American scientists who solved
the seeret of a certain Cerman secret ink
which was not an ink at all, but plain water!
Obviously, no chemical reaction could bring
Oectober
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Countless types of seeret inki are used by spies,
in powder, Ilqmd or solid forms, Here seeret ink
was mixed in small amounts with talcum powder.

the writing to light, 0 the problem became
purely a mechanical one, invalving the slight
disturbance in the hbers of the paper coused
by the water used for writing, It was finally
diseovered that if the sheet of paper were
spru]lcii with  jodine ViNjaerr, tha ||:|r[5|:|.11-:
would =ettle down in the disturbed fibers, giv
ing them a brownish tint which made the
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Magazine Covers and Chocolate Bars Carry Secret Messages of Spies
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A chocolate bar, ingenioudy hollowed
aut, contained a message 1o a German spy.

The French publisher of a bee jour-
nal conveyed information to the
Germans by the different positions in
which the bees on the magarine cover
were placed cach month, A trans
parent sheet, ruled in squares, enabled
information e be interpreted.

tracks aof the pen easily visilile,

Chemista, in concocting seered
inks, strive oo omake them siomilan
in appearence o some every-day

object,  Seerst inks carvied o
li el Forem are oftien dizguized as

perfumee, mouth wazh, or denti-
frice, and a complicated analysis
s meressary to prove thet they
are ot indeed what they seem.
wary methods of analvsis often fail Fres
of the extremely minute quantity af suapi=
cious chemicals, In such cases, a spectro-
scopic analysis is made, which will reveal the
presence of silver or similar agenta.

Still another trivmph must e eredited to
American chemists, who during late
the war succeedid in developing a w
reagent which would develop secret inks un-
der any and all conditions. So carefully
guarded is this formula that no inkling of its
nature has gone beyond the knowledge of the
men who discovered it. Its vital importance
in protecting the country against the activities

fact, ordi-
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Tt ix Fatal for a Epy fo be discovered with secret ink in his [ Ll
sessipn==hence the hollow wooden blocks used to conceal it
Such inks are wually disguised as gargles, dentrifices, and other
innocent-appearing  articles, by the additien of pwfulm's.

of enemy agents can be well understosd. No
medals were awarded these chemists, how-
ever—no fame to them, beyond their own
small circle. Scicnee must be its own reward
tomen who probe spy secrets.

Famwous spics, such as Mata Hari, the
dancer who was executed by the French, and
“Mile. Doctenr,”™ the woman agent who was
in German pay and who now i::m retived 1o
Switzerland, a ||rr|'u:|1,-11a-s|1_.r hroken dru,g_; addict,
all wsed secret inks, Most of them knew
nothing of the chemicals they uscd.

During the war the French became alarmed
by a serious leakage of information, and
their suspicions were direeted toward a cer-
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Secret Inks Carried by §pies Dissolved in Ca!'.‘u'rs, Naci-ues and Stockings

This coin, hollowed o, and fitted to-
gether, carried an intercepred spy message.
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A notorious German spy used this
catalogue cover 1o convey informa-
tion according o a prearranged
code. All photos by permission of
the Imperial War Museum.

used, but the replacing of a
diplomatic seal requires consial-
erable skill. Here is how it is
alemae :

An ordinary collar—but when soaked in water the dark spors
shown upon it yielded secrer ink wsed by a caprured spy.

tain woman wha received numerous ship.
ments of egas from Switeerland, A study of
her correspondence revealed no use of secret
ink, and it scemed that she was indesd inno-
cent until a French chemist, coming inlo pos
session of a shipment of eggs intended for the
WOITAN, |:|i|:]:|l'|:l them into a solution of gall-
nuit aned revealed seeret writing on their shells,

Wol even the :':lhrfll]l:u s led diplomatic
messages of governments are safe from the
attention of spies, who are so clever at their
tasks, using all the mechanical resouwrces at
their dispozal, that they can send messages on
after they have opened the seals without
anyone suspecting that the envelope has been
lml‘l.[n‘tl’ﬂl with. The familiar method of
steaming an envelope 1o open it is =till much

Inventions for QOctober

In the case of a small seal, a
thin sheet of lead, backed by
India rubber, is serewed down
upon the seal in a writing press. This forms
a metal mold which reproduces the seal per-
fectly when the wax is melted and poured in
Ta 1]1|]:|Ji|:'ul1: a I-'I.IE.{I' seal, it is first « ]
with chalk and a piece of gutta percha, he
with hot wager, placed over it and pressed
down tightly, When cold, an impression is
taken of the gutta percha, a second mold is
thus obtained, graphite is applicd, and a cop-
per shell formed Ir}' deposit in an electrolytic
banh, T is then casy te reproduce a perfect
=ral hy pouring wax into the metal shell,
ce anmd inventive genius has likewise
p]J}-f-ll its part in devising and solving codes
and ciphers, invariably used in the transmis-
sion of spy and diplomatic messages, Certain
methods of enciphering make use of mechani-
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Messages Written With Water Made Visible by the Method Shown Below

Postcards, splic apart and pasved
together with a tiny message inside,
are sometimes used by spies. In a
most ingenious form of secret writ-
ing, spics wrote on paper with wa-
ter, the mesage appearing when
sheet was sprayed with iodine vapar,
which settled in the disturbed fibers,

cal principles, such as the “cipher disk,” in
which the l;z:tlu:m of the alphabet are arranged
arvound the edge of a cirele, with o serics of
numbers appearing beneath each letter, The
finished message thus appears as a series of
numbers, jumbled up according to a prear-
ranged key, The “lattice™ method of de-
cipherment is likewise purely mechanical. A
series of jllll‘lhrﬂ‘] Jﬂih"r:&, 1:|r'1-|:||}' .-|:u|.1'|:|:! LTI ]
sheat of paper, gives up its message readily
when a lattice is ]:].‘11'15:' over il.  This lattics
is simply a sheet of paper in which holes
have been cut at intervals, just large enough
to permit a letter of the message o show
through.  In this manner, only the letters
which constitute the message can be read, the
confusing  and  superflluons  letters © heing
hidden hj‘ the lattice, )

A trick somewhat along the lines of the
lattice stunt was worked by a German spy
wha published a uch E-ﬁ' journal, the
cover of which contained a drawing of a hive,
with a dozen bees flying alout in the back-
ground,  Apparently this cover was harmless
enough, but authorities becamse suspicious of
the publisher and scanned his linle magazine
with close attention. Tt de sloped that each
manth the bees on the cover were shown in
different positions, and a confession was
finally extracted that this was the spy's
method of conveving information—his eon.
federates, on receiving the magazine, would
rule the cover off in squares,  If the bee ap-
peared in square ane, for example, it meant
that troops were advancing; if o bee appeared
in sqpuare two, it meant that the sector involy-
ed was Verduni—and so on,

il

Practically all ciphers and eodes, however,
can be solved by human ingenuity. The Bell
Telephone  laboratories  have produced a
machine which will automatically encipher a
message by writing it on keys like an ordinary
Ly prewriter. When sent over the wires, lhow-
ever, the letlers are l..|nir|l1.-|1i.;:i|.r|.1l,- Jumbled,
but are rearranged by a similar machine on
the receiving end of the messaze, Modih-
cations of this machine will encipher mes-
sages in which there are no repetitions of
letter combinations—and without repetitions,
no one can decipher the message.  Thus
scienee has finally solved the problem of
sending messages in absolute =corecy.

How is it that code exparrls can de
the most secret messages?  Mathematics!
Mathematical formula  will  reveal  the
presence of certain letter r.u:llllrilullh:lnn 0c=
curing in certain frequencies, and analysis
will break down the message, and will tell
in advance in what language it was written.

If this last statement sounds impossible,
consider the fact that o méssage containing
several letter &'z and no letter o's could not
b written in Spanish becaose there is no &
in the Spanish alphabet, but the letter g is
much wsed. Each language has its own Jll'n--
quency tables, by which is meant the number
of times individual letters appear in ordinary
messages. The letter e, Tor instance, is the
mast used in English. Countless clues of this
nature, tracked down by relentless matlema-
ticians, im'ariabl;r aueeesd in lea ring away the
secrecy of ciphers. Thus it is that science,
which helps spies keep their secreta, alse
helps to wrest those same secrets from them!
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