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BIGNALING THROUGH SPACE WITHOUT
WIRES.*

By W. H. Prexck, C.B., F.R.8.

Horexog has conferred one great benefit on mankind,
It has supplied os with o new sense, @ QRN NOW S0
the invisible, hear the innudible, sud foel the intangi-
ble, We know that the nuniverse is filled with a homo-
seneons continuous elastic wedinm which transmite
went, light, electricity, and other forms of energy from
one point of space fo another without loss. The dis-
eovery of the real existence of this “ether” is one of
the great scientific events of the Vietorian ern. Tts
charaeter and mechanism are not yet known hy us
All attempts to “invent™ a perfest other have proved
beyond the ital power of the highest intellests, We
ean only gay with Lord Salisbury that the ether is the
nominative case to the verb *to undolate.” We must
bew:nfetnt viv{{-l& a knowledge of the faet that it was
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e," ag Lord Kelvin eallnd Horte’s resonntor, to
another. If eleeteie waves could be redoced in length
to the forty-thousandth of an ioely, we should see
them as colors,

One more definition and our ground s cleared.
When electricity = found stored ap in a potential
state in the mwoleenles of a dielectrie like air, gliss or
gntta percha, the molecules are strained, it is called a
charge, and it establishes in its neighborhood an elee-
trie leld.  When it is active or in its kinetic stote
i + it is called o current. 1t 18 found in both states
kinetie and potential, when a current is maintained
aconduetor. The surrounding neighborhood is then
found in a state of stress, forming what §s called a
magnetie fleld
n the first case the charges ean be made to rise and
fall sl to surge to and fro with rhythmic regularity
exeiting eloctric waves along eaeli ling of clectrie force,
at very high frequencies, and in the seeond case the

ing for the tr fssion of enery

can rise or alternate in direction with the

e

in all its forms, that it transmits these encrgies in defl-
nite ways and with & known velocity, that it is perfect
of its kind, but that it still remains as inserutable as
gravity or life Itsalf,

¥ disturbance of the ether most originate with
some disturbanee of matter.  An explosion, eyelone or
vibratory motion may oceur in the photosphere of the
#n. A disturbance or wave is imp on the ether,
It is propagated in straight lines throngh space, 1t
falis on Jupiter, Venns, the earth, and every other
planet met with in its sonrse, and any hine, homan

snme regularity, but with very different frequency, and
originate electromugnetic waves whose wave fronis are
propagated in the same direction,

1e first {8 the method of Hertz, which has recently
been turoed to practical aceount by Mr, Muareoni, and
the seeond is the method which 1 have been applying,
3::1 which, for historical reasons, 1 will deseribe to you

st

In 1834 messages sent through insulated wires buried
in irr:n.n pipes in the streets of London were read upon

or mechanical, enpable of responding to its nndul
indieates (ts presence, Thos the eyve supplies the sensa-
tlon of Heht. the skin is sensitive to heat, the galvano-
meter indieates electrieity, the magnetometer shows
disturbanees in the earth's magnetie fleld. One of the
greatest sefentifle nehivvemeonts of our generation is the
magnificent generalization of Clerk-Maxwell that all
these disturbances are of ‘s:rwlmly the same Kind, and
that they differ only in degree, " Light is an electro-
magmetio phenomenon, and electricity in its progress
through space follows the laws of opties.  Hertz proved
this experimentally, and few of us who heand it will

WILLIAM MARCONIL, INVENTOR OF THE APPARATUS FOR TELEGRAPHING
WITHOUT WIRES.

forget the admirable lesture on ** The Work of Hertz "
given in this hall by Prof, Oliver Lodge threa years ago.
By the kindness of Prof. Bilvanus Thompson I am
able to illustrate wave transmission by a very beantiful
apparatus devised Ly him, At one end we have the
transmitter or oseillator, which iz a heavy suspended
mass to which a blow or finpulse is given, and which,
in consequencs, vi a given nnmber of times per
minute. At the other end is the receiver, or resonator,
timed to vibrate to the same period. Connecting the
two together i3 a row of leaden balls suspended so that
each ball gives a portion of its energy at each oscilla-
tion to the next in the series. Eaeh ball vibrates at
right angles to or athwart the line of propagation of
the wave, and as they vibrate in_different phases you
will see t. awave is tra itted from the i

cirenits, erected on poles above the house-
tops 80 feet away. Ordinary telegraph sirealis were
found in 1885 to produce distarbanees 2,000 fest away.
Distinet gpeech by telephone was earried on throngh
one-quarter of a mile, o distance that wos inereased to
14 miles ut a later date. Careful experiments were
made in 1886 and 18587 to prove that these effects were
due to pure elestromagnetio waves and were entirely
free from any earth conduetion, In 1803 distinet
messages were sent across o portion of the Hristol
Channel, between Penurth aud Flat Holm, a distanes
of 33 miles,
Enrly in 1865 the cable between Oban and the Isle of

Mull broke down, and as no ship was available for re-
pa and restoring eommunieation, eommunieation
was hlished by utilizing allel wires on each side
of the channel and transmitting eignals across this
space by these eleetromagnetic waves,

The ap Fig. 1) ted to each wire con-
sistsof : (a) A rh me or make and break wheel,
cansing t 260 undnlations per gecond in the ﬂ:__
mary wire, (b} An ordinary battery of about 100
clanche eells, of the so-called dry and portable form,
(e) A Morse Ielegm?]h key. (d) A telephone to act as
rocoiver. (¢) A switeh to start and stop the rheotome,

signals nd more on the rapid rise and fall of
the primary eurrent than on the amonnt of energy
thrown into vibration, 260 vibrations per second give

to the receiver. The receiver takes np these vibrations
il responds in a&m pathy with the transmitter. Here
we have a visible illustration of that which is abso-
lutely invisible. The wave you see differs from a wave
of light or of electrivity only in its length or in its fre-
quency, Electric waves vary from units per second in
long snbinarine eables to fons per second when ex-
Ei':e(l by Hertz's method.  Light waves vary per nriq;})qd

3 in

tween 400,000,000,000 in the red to BOD,000, 000,

the violet, and electric waves differ from them in no

other resp They are reflected, refructed, and
polarized, they are subject to :'nte.rferemaa}mnl they
move throngh the ether in straight lines with the same

veloeity, viz., 186 400 miles saeond—a number easily
reenlled when we mnmlu)p);-tlmt it was in the year
1864 that Maxwell made his famons discovery of the
identity of light and electrie waves.

Electrie waves, however, difer from light waves in
thiz, that we have al=o to regard the direction at right
angles to the line of propagation of the wave, 1
wodel gives an illastration of that which h::i)pcm
along a line of electric foree ; the other line of motion 1
speak of is & circle around the point of disturbanee,
and these are called lines of magnetic force. The ani-
mal eye is tuned to one series of waves, the *eleetric

Imstitition, June
“Hlustration for the

= Friday cvoning discorsse dullverod be"ore the R
PR ;7\- are indehted tn London Engineer st
et gravings polilshed berewlth,

af note to the ear, easily read when broken up
by the key into dots and dashes,

In my electromagnetic system two parallel cirenits
are establizhed, one on each side of & channel or bank
of a river, each cireult becowlng successively the pri-
an Inry of an ind ayui ing
to the direction in which the signals” are being sent.
strong alternating or vibrating earrents of cleetricity
are transmitted in the first cireuit so as to form signals,
letters, and words in Morse charaeters, The effects “of
the rise and fall of these currents ared transmitted as
electromagnet waves through the intervening space,
and if the secondary circuit is so situated as to be
washed by these ethereal waves, their energy is trans-
formed into secondary currents in the seeond eireuit,
which can be made to affeet o telephone, and thus to
reproduee the signals.  OF course their intensity is
mueh reduesd, but still their presenes has been detect-
od, thougeh five miles of clear space have ted the

factured by Messrs, Evershed & Vignoles, and a
wost ingenlous relay to establish a eall was invented
by Mr. Evershed. Oue extremity of the cable was
coiled In o ring on the bottom of the sea, embracing
the whole area over which the ligh » awept while
swinging to tide, and the othor ¢ Wil conneeted
with the shore. The ship was sarrounded nbove the
watar line with another esll, The two coils were
sepurated by aomean distance of abont 900 fath

but communication was found to be onlibe,
! ing effect of the sen water the effect
n hull of the ship absorbed practically all the
rgy of the currents in the coiled eable, and the
effects on  board, though perceptilile, were very
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trifling—too minute for signaling, Previous experi-
ments had fuiled to show the extremely rapid rate at
which energy is sbsorbed with the depth or thickness
of e water. beorbid in forming edd;
iment has failed throog
water, it is thoroughly practical throngh air to eon-
sidernble distances, where it is possible to insert wires
of sinilar length on each side of the distates to be
crossed. 1t is not always possible, however, to do this,
nor to get the requisite height to secure the best effect,
It is impossible on o Heghtship, and on rook light-
houses. There nre many small islands—Sark, for ex-
ample—where it ennnot” be dowe.

In July last Mr. Mareoni brought to England a new
plan, plan s bused ent 'm-tr on utilizing elestro-
magnetic waves of very low frequency. It depends
essentinlly on the rise and fall of earrents in the pri-
mury wire, Mr, Mareoni utilizes eleetrie or Hertzian
waves of very high frequeney, and they depend upon
the rise and fall of eleetrie foree in o sphere or spheres,
He has invented a new relay which, for sensitiveness
nnd de exeeeds all known electrical apparatns

The peculiarity of Mr. Marcoui's system fs that,
apart from the ondinary eonneeting wires of the ap-
parntus, conductors of very moderata le h only are
needed, nnd even these gnn be dispensed with if re-
flectors are nsed

The Transmitter.—His transmitter is Prof. Righi's
form of Hertz's radintor—see Fig. 2. Two spheres of
solid brass, 4 in. in dinmeter—A and B—are fixed in an
oil tight ease of insulnting materinl, so that a hemi-
sphere of each is exposed. the other homisphere being
immersed in o bath of vaselive oil,  The nse of oil hins
severnl advantages. I4 maintains the surfaces of the
spheres electrically elean, » ng the frequent polish.
ing required by Herte's exposed balls, 1t lmpresses on
the waves exeited by thess spheres a uniform and con-
stant form. It tends to redoee the wave lengthe—

Righi’s waves are mensnred in eentimeters, while
Hertz's were measurcd in meters,  Por these reasons
the distanee at which e e prodoced is inereased.
Mr. M i uses v waves of about 120 centi-

two eirenits,

Such effects have been known scientifically in the
laboratory since the days of Faraday and of Henry, bat
it is omly within the lust few years that T have been
able to utilize them practically throngh considerable
distanees, This has been rendered possible throngh

the duction of the telept

Last year—August, 1806—an effort was made to es
tablish eommmunication with the North Sandhead
(Goodwin) Lightship, The apparatus used was manu-

meters long. Two swall spheres, 8 and b, are Axod
close to the large spheres and conneeted oacl to one
end of the secondary circuit of the * induetion eoil,” ¢,
the primary cirenit of whieh is exeited by a battery,
E, thrown in and out of cirenit by the Morse key, K.
Now, whenever the key, K, is depressed sparks pass be-
tween 1. 2and 3 and sinee the svstem, A B, contains
capacity and eleetric inertia, oscillations are set up in
it of extreme rapidity.  The line of iJruImgnl‘inn is T,
—Fig. 2—ani the frequeney of oseillation = probably
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about 23 wilion® per seeond. The distance at
whioh effects are produced with such rapid osecillationn
depends chlefly on the almrg} in the discharge that
pmaﬂ- A 9 in. spark voil bes sufficed throagh 1, 3, B,

to four imiles, but for greater distances wa have
nmd a more powsrfal coil—one emitting sparks 20 in,
long. It may also ba pointed out that the distanre in-
crenses with the diameter nf the spher=e, A and B, and
it i nearly doubled by waking the sphere solld instead
of _hollow,

The Recelver. —Marcont's relay—nee Fig. 2—consists
of nawall glass tube four eontimoters long, into which
twu sllvar po]u ieces are tightly fitted, separated from

ut hall & millimeter—a thin g
whlch s ﬂlloX by & mixture of fine niokel ana silver
filingy, mized with a trace of mercury. The tube i
exhausted to & vacuwn of four milliizeters avd senlod
Jt forms part of a circult contalning a local cell and a
pennitive telegraph relay. fn its nonual condition the

vaetallic powder is virtually so ineulator. The parti-
cles lio hlzﬂcd) L)!g;,'la(l)', anvhow in disorder. hey
h?;m’ tou other in an irrogular viethod, but
en sleotric waves fall apon thom they arve ** polar-
ized,” order ivinstalled. They are warshaled in serried
mnku, they are subject to pmure; in fact, a8 Prof.
Oliver Lodge uxpresses it, they ‘" cohere—electrical
ocuntact ensues, and neunenttgmea The eleetrle re-
gistance of Marconi's relay—that ix, the resistance of
the thio disk of loose powder m‘!)rnetlcdly jndntte
when it i8 {0 its normal or disorde: comdition. It in
then, iu fact, anidanlator, Thie resistance drops eome.
times to b ohma. when the absorption of the electric
waves by {t ls intense. It therefore becomes a con-
duotor, It may be that we have lo the tuessureiuent
of tha varjable resistance of this instrument & weans of
deterinining the inteneity of the energy !allmg upon it,
‘This variation is being inv &8
the oagnitude of the energy and the frequency of the
jneldent waves Now uuc 1 electrical effocts sre well
known. 1n 1866 Air. 8. A, Varley introduced a light-
protector mnul.rnel.ed like the above tube, but
magaor boxsood and cottainiog px swdered carbon. Tt
way fixed at a shunt to the matruluem. to be protected.
1t acted well, but was subject to this 1erence, whicb
rendered the cure Wmore tronblesome than the disease,
and ita ose had to be nlmmloneui The rame m:nn i8
very oannuen in oo 1k h
Houning's, and armkmg has to 'ba resorted 10 deeoh,em
the earban particles to their normal state. Mons, E
Branly—1 shuwed that eepper, alywinom, and jron
BAliogs behaved in the aaine way, Prof. Oliver Lodge,
whao has done more then oy ohe alse in England to
illustrate and populurize the wark of Hertz and his
fallowers, hae given tho name ‘' colsrer” to this form
of asppuratus. He hax smuch ioproved it. Marconl
* decoheres 'hi 1naking the locul current very rapidly
vibrate a siall harnmer head against the glasa tubeé,
which it does effectually, and in dolug ao makes such
g sound that reading Morse characters 8 ausy. The
saiue current that deeoheres ean also record Morse sig-
nald vn paper by ink, The exhauvsted tube has two
wing» Wﬁﬁh by their slze, tune the receiver to the

Fig4.

+ Maveoni Experimente
& g duci?

tmnsunl,hgr ﬁ\§ colls \Nvent the ONergy eecap-
ing. The nlml rof, ‘Al vanus TI 's Wa¥e

. |up a ship at a great distancs off Brigl

snow and wind avall potbing. The wioge shown In

3 wey be remo Oue pole can be tonnected
wl b sut.h and the other extended up to the top of the
tnast, or fastenad to & balloon by menns of & wire. The
wire and balloon covered with tin foil or kite becowes

The fact that muny of the dletetic Jaws lald down
by scientists have, when applied in actaal life, been
shown 10 be jondequate, is & stuwbling block to many.
‘T'he roason for this is not difficult of explanation, nar
doel it in any way lesson the value of the truth. In

the wing. [In this case one pole of the must
also be ronnected with eart This i8 shown by Fig. 5.
Thereare some apparent moma.hal that have developed
tl ves during the Mr Mnmni I!.nds

ing to lay down hard and fast dletetic lawe,
Bseudoocienue bhas certainly evineced ite incompotepco
presutuing to dictate laws to Nature rather than to
elpound #xisting trnn!: by oonfounding cheinjcal
with vital p nod by disregarding the variations

that his relaf acte even when it is placed. innp
elosed wetallie box, This is the fact that hns qiven riaa

of l’om. organic utmngtl\, md pmlculnr requirsiuents
in and in the ame indi-

to the rumor that can blow up an i

This might be trae it he sonld plx.ul. his l:ﬂs:er]y tmmd
recetvar in the magaszine of an onem, Hany
other tunny thiogs could be dope if l.hm wern puuall.rle.
I remember fo wy ohildboud that Capt Warner blew
ton, How this
waa done waa never kaown, for his mrer. died ahortly
nfterward with himn. It eurtnlnly was not by means of
Marconi's relay.

The diatanne to which signaln have heen sent is re-
wmarkable. On Balisbury Plain Mr. Marconi oovered a
distance of four wiles. In the Bristol Channel this hns
been extended to over eight miles, and we have b
1oeans reached the limit. It in intereating to th
surniises of others. Half a wile waa the wildest dream.*
It {g casy to wany in an;
at the same timne. It i3 only becessary to tune the
trs.namilt.eru and receéivers to the rame frequency or

“‘note,” 1 could show this hiere, but we are botb

vidual under var: conditions ot health, cecupation,
.Yl-llqr o pati

and eoviromment, rue science cannot credited
with 2nch srrors, for while its vubnnes my ﬁuly err
in their the

\: try of l:hoaewho

t the ped
presnine l.a Inte hret Nnt.uruu “lawa mnd formulste
working codee applicable to life, the evils of ignorance
and in Lwrer.icm m often thrust nmde um to give
place to the leaden tyranny ul' ron ine. t!z:l"full';l'

at the

a3 Hetbert Bpender haa ol pgoﬂe
whole of dlatetica liea In dutennlning whether or oot
toes, or 3n similar ar-

is mm nur.ritive t!
iat of to-day ta far wiser than

the physiol fmrd.s.mthalhemognizmln
hnmr:my'lix mnnm{ wvoica I!: speaka from within,
and whluh evinces in hl.nnnkmdna in animals nadmml

desires w| and free-
jon, rather than thelr overthrow and the

by reBection froin the walls. This does not I;:rpen in
open epace. Theare are & great many practi

tion of
s;.\bstltm.lon of purely artificial systews and habits of

pointa | lif

eonnected with this sys‘teu.i that require to be
out in a practival inanner before it can be placed on the

2
Pl A,

market, bot enough has been done to prova jts value

Man's dietetio ed lon begins in-early childhcod
and continues throu at llfe. Some never receive
other sducation in this direction than the example of

others, while some, unsatisfied with strict adherence to
an eatabiished precedent, hy inveatigation, apeculntion
and stody enlarge the boundaries of their khnowledga.
Charles frunh'n ‘* Dimertation on Roaat Pig™ fitly illue-
trates this thene and also points to the exlstence of
what it now behooves ue to consider nore direcliy—to
wit, a ueeful and natural appetite. To viterly ignore
natural desires end maintain that judgment and edu-
cation alons lead to the use of food suitable for the
nustensnos of the body would be to turn to the othur
and more Irrational ex:reme. Charlen Lanib's hero, in
licking his burnt Bogers — injured by handling the
charred and heated remains of the Litter—stirved up a
lu.bent appsatite for roast plg and at onee set about to
It hy devnurinx the atil mwkin eamua and
e train of hich f ¥ of
hia violationaf Hta.hluhed rinles show how bya slmple
chaln of natural clrcuistances, a rigid dogina R
ba uverthrown, Yet who will argue that toe muc
pork ls not freq uent.l{ eaten by mm:{l or ideny that
educational training in things dietetic has not a direct
influence upon the lh and longevity of the Jewish

1
kile there 1a a general correspondence In the kinds
of foe! which tha varioue members of the hutuan tai-
Iy enfoy, thera may ulso be chiserved in individuals a
speuml mulmﬂnon for certain articles of diet and &
y forotiiars. Thus jt is found that, to

and to ghow that for sl and ligh pury
it will be o great and \-‘a]unble acquisition

PRACTICAL THOUGHTS ON DIET.
By J. HosaAt EoBrat, A M., M.D, Ph.D.

Tax lovs of personal liberty, so t in the human
taily, has lnng beet & uubjert of comment, not only
for . but for ph as well. To
wlml. oxtent one's dusices way be aooepted as proper | m
guides in life i3 a tion which
tho attention of all thoss who labor for the Lromotion
of public, as well as individual, welfars,
—prominent among whom will be found tha natarally
strong and robust and the disheartened and despsrate

ot & few |of

'y nulmlal appetite, disrelish for any special article of
tood is often | e of Ita to the needa
©f that particolar Indlvldnnl while the craving tor some
questionable article of dist may be indicative of jta
value a3 a nutriment to the indl dunl under the exist-
ing clroumetansee In a word, petite for food i
often pot on.{nh expression of ds ra but af fitnews an
well. But, 1it js oot an jnvariable and unfadling
gnide 10 I’ellolry Doae not tha earliest record
affaire of the per
uf wan'y nppetito—nnd that of wowan as well—in the
connand to Adan : “But of the tree of the knawles,
good sand evil thou shalt not eat of it: for in tl
day that thon eatest thereof thoun shalt surely die.
Nor does sclence give a perfect rule applicable to each
and every case—for experience, and not theory, n‘)l
n.lone rayeal the Iruth Notmml we ehall have gnlm;
of that subtile force which

of hu-

—ura wont to di the hlgher organization of WAD
—hins veat p rty, wnly by
reason—and to advocate that mn.ns nauve tendenoct
will, like tha t of ls, direct him
aright. Thus, d the of | e:

the rnultltude whan he atabcl that the health purchanred
by a rigorous watehing of the diat is but a tedioue dia-
ease.  But this belief, voiced by Mootosquieu and re-
iterated bir the libert, Ioving mases, slubodies ata.llnc}
of no small uaguitude or mean importance. When w
congider the vast and direct infinence of dlet upon nll
the functions of lifs, when we reflect that man'a educs-
tion and not an inborn {netinet dirvots him in the selec-
tion and proper wee of food, and obeerve how invana-
bly the penalty of abuse and tran n hore, aa
alsawhere, sooneror later f&lls upon those who d
the lawa of Natore, we ars led to know that to apply
to diet—an to other habits of life—the principles of
physiology and thoee ailied sciences which reveal ta ns
the lawn wavarning the phenomena of Nal.nre, iz not to
forfait but to and b their con-
ditions to enlarge our liberty.

‘To those who would have as thefr only guide in die-
tetice A vigarous, md, dou'bt.lm]_y pe;vvrr.ed

[

. u.ppelhle_ are

we wrm vitality—that vae in virtue of which we
ball we He able to restriot with exact limitations
t.bs bpatural teodenrcies of erring wan.

Admnittiog the 1 ion of aur pataral incli in
respest to food, and granting thet they Indicats the ex-
istence of hnporu.n: relations between ourselves and
aur ¢avirontent, which are revealed to us to no nther
, it i3 not yet demonstrated that they are unerring
gu e human lite It 1o physiologically shown, ns
well an 1, that with wman
the nntm-a] lend'ency cl all carnal daslres ja to excess,
and hence we can concede the fundamental govern-

ment of ‘mutrition to n‘p petite only when appetito
leada to the fuifilling of metinctive iwpulses by the
lagitimate and ration tiBeation of naturnl desires.

1o a word, man (s gal! upon to employ both reason
snmd knowledge in alding aud controlling his natural
res.

To be gmided b{ Iuo {mplies not only that

tuoet have palaral to gratify, but also that they
ven due o) anity to indicate their normai
By the habitual use of strongiv seasoned

we submit for carefu) inoa
from the pen of England's profonnd phyulolngwh and

apparatus i evident, . Oseillationn sat ap in tho trans.
mitter fall upon the reomiver tuned o sympathy with
1(,‘:](:berem>e follows, curtmuts are excited, and signala
made.

In open clear spacca with ht of each other noth-
ing niore is wanted, hut when obstacles intervene and
grent distances Bre in Question, height s neetlod, tatl
masty, kites and balloons have been nsell. Excellent.
signals have been transmitted between Penmrth and
Brean Down, near Weston-super-Mare, across the Bris-
tol Channel. u dintance of nearly nine wiles—Fig. 4 1
st now show the syatem in operation Mirrors also
assist and intensify the offests. They wore used in thy
earlier exporbuents, but they have Deen jaid aside for
the present, for they are nut only expensive to male,
but t.l:oy oceapy imuch time in manufacture.

1t ia curious that hitls and apparent obstractions fail
to ohstruct. The reason is probabLly the fact that the
lines of force caeape these h1|\ When the ether is en-
tangled in inatter of diﬂ'enem «lev:rees ol' induetlvity the
liney are curved as, in fact, they are in light, Fig
shows how a hill is virtually bridged over b lheae
lines, eid consequently soius clectric waves fali on the
relay.  Weather seeins to have no influence : min, fogs,

surgeon, Bir Henry Thompeon. In a con-
tr to the Nioet } Cent.urypel?m pstute ob-
server writes : “* L have for smne years past been aom-
pellad, by facta whicli are constantly unruinq befora
e, to accept t 1 that more o the

Qishea, of artiBoial ﬂa vors, of 1wodes of cooklng which
oonveal the natural taste of the aubatance, and even of
A great variety of dishes at 8 meal, the appetite in daily

perverted. @ ehiel Al seowa to be to Ieuetlm
pa.law rather thm to the wholesowre hun I'oud

form of actual disease, of finpaired vigor, and of short-
ened life, accrues to clvili nan, 20 far a8 I have ob-
sorved in oor own country and throoghont Western
end Central Eumpe frmn £rToneous habits in nnung
than frow the h: 1 uso of driok, id
able an I know the evil of that to be. . . . I have come
to the conoclusion that aogroporﬂon amounting at least
ta ipore than one-halt the diseaze which emnbitters
the middle and latter part of life mnong the middle and
upper clasws of the 1 ig due to e ar-
rors_in diet. Further, while such disenm rendera ao
much of life for many disappoiuting, anbappy, and
profitless, a term of painful endomaace, for not & faw it
shorteos Jife considerably."

* T Unfortnately, wt prescot wo + debuct the el :the waves
5 a0 £t Moarce Trombrklgo, I8, - What 4 B

Imm nfurt AML, dotmom: (et wae 006 of the it outal-doar @3-
perimenta, bl | sboum Gaiok that nomathing more nu half » mic was

oearcy the Ikmb of Iblity. H 1hie Is & rah wakment, ool a6
Froaent VRO, - Ollver Lot 1858, T Work of Thertans pags 18

eatinl; J

18 true that the enjoywent o
exerte aD I.nﬂuenoe in prowoting the ac 3' ol dlmt-
ive praceaat, but the relish roget be real and not Hiuagi-
nary: nerAl, Dot m;nzly loenl—lo{ th%bmt dilet. gives
ot only tewmporary, permanent and genuloe aatis-
Iu:ﬂnny + it ie more than probable,” says Dr. Hinton,
** that mome 1nen lead langoid and anenfoyable lives in
the midat of every advantage chiefly for want of some
little miclc of l'ood which nature which ou-
der a slmpler reghinen their tastes would ﬂeelaively de-
mand.” Noris this an exlmvagant |dea, for there is

amuple t that the Sm Eﬂl‘llﬂnl
of our food cannot be extimated merely by the value
of their direct contribution to the systern ™ The yeast
is mnali in

nl‘unnt.ity. bot it is all-important to the loat,
And there is every reason to beliuve that certain por
tions of our food act B be cam)

that of yeast in respec utrition is by no
reans & simple transference of 30 1uch mntter into the
body, but » long seriee of changes, in which certain
elements are subservient to others. The ropair of the

rm which mR;
bread




