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found to eontain 232075824 parilcles to the pound and
had 00,603 square fest of aurface, while n pound of
dust was fonnd to conalst of 192716378500 particies,
representing 627.821 aguare foot.—The Engincer,

A New Cipher Code*

Wepater defines a cipher as "a private alphabet,
eystem of characters or other mode of wriling, con-
trived for the safe transmission of secrets, AlRO o
writing in sueh charneters” A cipler key iz defined
s “a key Lo assist n reading writings In elpher'”

Fomne months age, startling sccounts were published
in the newspapers cotcerning the alieged theft of one
of the United States Government's secret code books
by supposed emiszsarles of o foreipn government, and,
according to the newspaper slories, the possessisn of
the mizeing code by possible enemies wade neccssary
the edoption of an entirely new syatem for transmitting
messages in cipher to and from our forelgn representa.
tives and agpents.

Cipher eodes are a necessnry adfuuct Lo the condoet
of governmental afairs, espeelally fn Hme of war. but
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Code table t0 be used in connection with a key word.

idside from thelr use by recognlecd governmient vitfielniy,
the clpher wmessapge I8 usually thought of se the [uar-
tlewlnr Instrument of sples and sceret agents, especially
in the minds of the general public, and the very alr
of mystery with which clpher messages are tingad
ndde n fmgcination to any story which treate on this
mnlject

We hnve securad porsesslon of & copy of the clpber
code which we are told s now In almost general use
uet ouly by the army and vavy oficials of tha eountries
at war, but also by practically all of the sples operating
in Burope te-day. It conslsts of o glmple diagram ami
& key word, The diagram, which iz nothing mare than
the alphabet arranged in a shople noo-secret manner,
Iz required In the preparation and translation of mes-
snges, but is absolutely valueless unless accompanied
by the key word.

A study of the following will show that the kev
worll can be any word, sentence or comblnation of
lotters imeginable, and that the methods for read g

IY YEXD CZIHRUBMNI

In vrder Lo transinte the message, the same method
Is followed. The key word is written In suecession
nver the message:

EC LUBE CLUBECLURRE
IY YQXB CREIHRUSBMNR

Again uelng the diagramw, look for “T™ in the "I
row, and the top letier In the row with this 1" is
"W." “E" iz found to Le the top lotter over the “O"
in the “¥" row; coollnulng this method, the cotlee
message s easily tronsinted.

The methed of iranslating eode messages, ns deseribsd
in the books of DPoo, Conan Doyle, ond others, s to
count the different charseters appearing in a long mes-
Gaps And Lo assome that the ene appearing most fro-
quently was “B," which 8 the letter most used o our
Innguage. As can be readily gesn, this would pot be
of assiglance in translating messages writlen in this
new code, as described above, because the same symhal
in the cipber may represent entrely different leiters
In the messagoe Itself. For example, “E" in the messnge
Is represented by “Y" QT apd YN, and “M* which
ocours twice in suceession in the original message, is
represented by “Z™ and "I in the cipher.

The publicatlon of this cipher code will oo dooht
bring to the mind of the reader other codes, bot it i=
doubted if any Beretofore iuvented {8 as effeclive in
cvery wey a5 ls thiz one.

The method used for the preperation and reading
of code messapes s slmple i the extreme and at the
eame time [mpossible of translation unless the ley
word 18 known, The ease with whiclh (he key may be
changed Is ancther point in favor of the adoption of
thls code by those desiring fo tronemit important mes-
sages without the slightest dapger of thelr messages
belng read by political or business rivals, pte

Casehardening Bronze for Dies

THE bronses which possess the greatest Tdedooss
lack the requisite properties for charing nnd sinking
fing intricate designe. It is, howover, possibile (o obtain
4 herd faee on & bronze by o process nomlogous to (he
cnsohardening of steel, and this ia praciieed witl some
bronze dies. The method fs that of coating the surfiee
of the die with pure tin, and then hesting to a low
red heat in order to alloy the tin with the sgrfico
of the bronze. Ag is well knowe, copper end tin unite
in all proportions, and with from 20 to 30 per cont of
tin the alloy becomes quite hard.

The surface of the die to be ensehardened s clennscd
from gresse by scaking in & strong hot potash solutlon
and then immersing In o plekle or dip of acid to remove
the oxide. A sultable plckle, *which works more rapidly
It bot, is made with five parts of water and cne part il
of vitriol, aud the die is allowed 1o goal in it for severs]
hours until elean. It is then taken out &nd broshed,
and the surface coated with a strong solutlon of chio-
ride of gloe to act s o fux.

The eorface i then coversd with pure melied i
The tin may be melted on the surlnce hy a soldering-
from, but by far the best method Is Lo vse o torch or o
biowpipe. The tin Is melted over the surfaee anly, and
as little as possible put on, as the Goe detall of the
dle mist oot o filled up. The die Iz then washed In
water to remove the excess of chioride of zine fiux,
and the surface examined. Tf there are any pactions
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Code lable to be used in connection with a key word,

aelde froon thelr use by recognized government uiflcinl e,
the cipher message 18 usvally thought of as the piLe-
tieulnr instrument of sples nnd secret agents, eapecially
in 'the minds of the general public, and the very air
of mystery with which cipher messages are tinged
adds a fuscinatlon to any story which trents on this
subject,

We buve sscured possession of a copy of the eipher
coile which we arve told 13 now in olmost general nse
not only by the army and oavy offlcinls of the countries
at war, but algo by practically all of the sples opecuting
in Burope to-day. It consists of a simple dingeam and
i key word. The diagram, which is nothing more thau
the alphabet armanged in o slmple non-secret manner,
Is required In the preparation and translation of mes-
suges, but 18 sbeolutely vnlueless unless accompanied
by the key word.

A study of ihe following will show that the key
word con be any word, septence or comblootion of

clpher messeges deseribed so convioclngly In *The Gold
Bug,” by Poo, and worked out by omr good  friend
Hherlock Holmes in Conan Doyle's “Adventures of the
Dancing Men,”™ wonld he nbsolutely nseless, ond (he
chance of accldentally discoverlng the key word Is so
alight ns to be negligible.

The method of praparing n cipher messaze by means
of this code is simple. Assume we wish to send the
followlng :

WH NERD AMMUNITION
nd the key word adopted for the day was ECLUE.
We write ou! the mesange and wrlte the key wrord
over the letters in suecession ne follows:
EQ LUBR CLUBRBOLUBR
WE NERD AMMUNITION

Taking the Orat letter “W.," refer to the dingeam
anfd look in the horlzoulnl row heginning with “w"
for the letter writtem nbove it, which, in this Instance,
Is "B." The letter In the top lne of the celumn with
“E* Iz "L nnd this 15 taken as the fest letter
of the code messnme. The letter MO" i8 then found In
the “&" row, the top letter In the column with fhis
O helng “T," the seconil cods letter iz therefora *T."
Following the same methodd, he (hiel code letber i
Foumd to Be “Y," e fourth LT nmd the complebe
mesenge will read :

this

*Proceedings of the Esgincers” Club of Philadelphls,
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every way as ls thia one

The method wsed for Lhe preparation and reading
of code measages is slmple in the extreme and at the
same tlme Impossible of translation unless the key
word 18 Epown. The esse with which the key may be
changed ls another polnt In favor of the odoptlon of
thie eode by those desiring to transmit important mes-
snges without the slightest danger of thelr messages
belng read by political or business rivals, eto.

Casehardening Bronze for Dies

TaE bronzes which possess the greatest hardness
lnck the requisite propertles for chasing and sioking
fine Intricate designa, It is, however, possible to obtain
& hard foce oo o bronze by 0 process anologous bo the
cosehnrdening of steel, and this iz practiced with some
bronze dies. The method {8 that of conting the surfaco
of the die with pure tin, ond then heating to & low
redd heat In order ta alloy the tin with the surface
of the bronse. As 1a well known, eopper and tin unite
i oll proportions, and with from 20 to 30 per cent of
tln the alloy becomes gulte hacd

The surfoce of the die to ba casehardened is cleansed
from grease by seaking in a strong hot potash solution
and then Immersing in o plekle or dip of acdd to remove
the oxlde. A sunitable pickle, which works more rapidly
if hot, I8 made with five parts of water and one part oil
of vitriol, and the die Is allowed to soak ln it for severul
hours until clean. Tt s then teken out and brushed,
and the surfece conted with & atrong eolution of chlg-
ride of zine to act a8 & Aux.

The surface is then coversd]l with pure melted tin.
The tin may be melted on the surface by a soldering-
irom, but by far the best method 18 to ose o torch or a
blowpipe. The tin is melted over the surface only, and
ag little ns poasible put on, &s the flne detnil of the
die must not be filled up. The die is then washed in
water to remove the excess of chlorlde of zine fAux,
which are not coversd with tin the process is repented.

The next operntion iz to heat the die to a red heat,
preferably In A mufle, though a blowpipe or n tocch
moy be used. To prevent the surface from oxidizing,
It iz advisable firat te cover it with a strong solution
of boracie acid. The boracle acld s dissolved in hot
witer and the solutlon Hghtly broshed over the surfnce,
A lght coat only is necossary. The dle is placed oo
an fron plate to keep It from breaking when hented,
n8 tin-bronze becomes brittle at o red heat. and it is
heated to a low red bheat nmid allowed to remoin In
this condition for ten or fifteen minutes. The plate s
then removed from the mufle and the die nllowed to
cool. The boracle acld 18 removed by sonklng In hnot
witer and afterword plekling, If necessary, After the
foregolng operetions, the surface of the bronze is quite
binrd and difficult to cut with o file.

Dies hardened by this method can be nsed for stamp-
Ing leather, soft metals, paper, and similar work, as
they can be mode criginally soft enough for chasing
off ginking with esse, and then hardened without de-
stroylng the design, The best results are obtalned by
using a rather soft bronse mixtuce with as 1ittls Iend
na possible.  Sneh o beooze, high in copper, i pot
likely to give trouble by softeuine op vraeking Auring
the heating. A mixtore recomumendel for thiz work e
Cupper, 58 ponnds; tin, 8 pounds; zing, 2 jwunds g
lend, 2 pounds—Foundry Trade Jowrnal,




