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"The differences between them [the fossils exhib- 
ited and the Orisl~any species of Rensselaeria] were 
slight, though well marked. Professor Hall described 
some of these differences, a ~ ~ d  Xr. Claypole acknowl- 
eclged that a certain V-shaped groove was wanting in 
his specimens. P~.ofessor Hall thouglit that  poss~bly 
the fossil. shoulrl be referred to Amphigenia, wliicli 
had marrv similarities to Rensselaeria." 

The V-shaped groove in question is one of the 
generic marks of Amphigenia; and its absence, there- 
fore, was urged by me as excluding tlie fossils from 
that genus, and inferentially as a strong argument in 
favor of placing them in Rensselaeria. 

As the above-mentioned error places me (and I 
thinli Professor Hall also) in false positions, and 
involves a grave mistake in paleontology, I am in-
ducecl to ask your insertion of this correction, which 
I have ~ubmit ted  to Professor Hall for his approval. 

I ought to atld tliat the sugqestion of Ampliigenia 
by Professor Hall mas only the result of a inomen- 
tary impression on the first sight of the fossil, and 
one which lie immediately nitlidrew, on observing 
the R ~ S P I I C ~of the IT-shaped groove above alluded to. 

E. m.CLAYPOLE. 

Aurora. 
The auroral display here to-night was unnsl~ally 

brilliant. I observed it first at 7.04 P.M. At this 
time a low but rather brilliant arch of liglit spanned 
the north-eastern liorizon, the crest of the arc11 hav- 
in< a11 altitude of about 20°. During the nes t  three 
minutes, the liglits rapidly tool< on the 'streamer' 
form, gradually shooting upward to a little beyonil 
the zenith, and at this time stretching from east, 10° 
south, around to vest ,  l:iO north, on tlie horizon. 
During about two minutes, the naving-curtain 
aspect was very pronounced in the nort,h-east, after 
wl~icli only striated patches flamed out here and 
there, inoving alternately west and east. Tliese 
patches all converged toward the zenith, but left 
with one the impression of being pendt~lous anil 
rTery near. The atnrospl~ere appeared very clear, 
the moon full and bright, t l ~ e  twiliglit still st,rong; 
and there mas light enough gel; to enable one to read 
a nemspnper, bot with dificulty. Tlle streamers, 
l~owever, lay in sllnly) contrast against the bloe sky, 
even where the twilight was strongest. 

*kt 7.15 the lights began to die rapidly away, and 
at  7.30 none were to he seen; but at  S, and again at  
8.13, t l~erewere dist,inct but small curtains to be seen 
in the north-wcst. At  5.20 there begall a magnifi-
cent display. Three large curtair~s forirlecl one above 
the other, the lowest a l~out  20° above the liorizon 
ill the north-west. They d~,ifted gently toward the 
zenith, s w a y i ~ ~ g  and folding jast enough, it seemed, 
to stlit the almoqt imperceptible breeze wliicli Tvas 
stirring. The lights coulil be easily sect1 within i0of 
the nioon; and yet it cast its shadow on t l ~ e  carpet in 
a room 13 by 14, where two kerosene-larnps were bnrn- 
ing, one of them a no. 1, and the o t l~er  a no. 2, bnrrler. 
At 9.10 scarcely a trace of tlie aurora conltl be seen. 
A little later, a very faint diffuse light covered the 
norther11 sky to arl altitutle of abont 2.i0. Tliis soon 
becarne striped, and afterwavds appeaser1 to motre 
bodiiy toward the zel~itll. At  10.20 the lower s l y  
hail becotne a deep blae; and just above it. at  an altl- 
tude of 30°, a broad arch of hriglit but uriifor~n light 
formed across the sBy; and above this, cxter~di t~g past 
t,lle zenilh, were similar hut 1nnc11 fainter bands. 
Five minutes later, the bright bani1 unfol~lecl a c11rlain 
which dropped in exquisite foltls tonrard the horizon. 
This lasted less t11an two minutes, the wl~ole belt' of 
light becoming striated, but leaving a clear space next 

to the horizon; then followed about five minutes dur- 
ing which the illuminated portion of the slry seemed 
to be throbbing, and setiding out waves of subdued 
light, which spread soutliward over the blue vault, dy-
ing away before tlie zenith was reached. This move- 
ment soon became more violent; and between 10.40 
and 10.45 the lights had more the appearance of 
flames bursting rapidly from the sky, and spreading 
to the zenith, where they often turned abruptly 
toward each other, and met. This appearance con- 
tinued growir~ggradnally less marlred until 12.15 A.M.,  
when there was scarcely a trace of auroral display. 
A t  12.40 a faint arch of diffuje light could be seen in 
the  north, like that already described. 

F. H. RING. 
River Ii'nlls, TITis., Sept. 16, 1883. 

TH0.1fPSON7S PZIILIPP EZEIS. 

Pliilipp Reis : ilzventor o f  the telephone. A biographi-
eal sketch, with docztmentary testimony, trans-
lalions o f  the ori.gi9zal papers o f  the inwntov, ant1 
contempovary publications By S ~ r , v ~ s r r sP. 
T ~ ~ o n ~ ~ s o s ,B A , 1) Sc , professor of experi-
mental physics in University college, Rristol. 
London, B. $ I': N. S'lon, 1883. 9+183 p , 
3pl.  16O. 
THErapid development of the  l i t e r a t ~ ~ r e  of 

the telephone, and the  nide-spread interest i n  
matters relating to  i t ,  have rendered the illost 
important details of i t s  history fanliliar to  the 
general reading public. as  nrell a s  to  the scien- 
tific morlcl. T h e  acconnt of the  life ancl labors 
of Ph i l i l~p  Reis, hy Prof. S. P. Thompson, 
nhi le  repeating maily of these well-lrnown de- 
tails, contai~ls  some interesting notices of the 
life and personal characteristics of the  inrent- 
or,  and of the various steps by 1~hicl1lie hrongllt 
his instruments to  their final stage. Follo\ving 
the brief biographical sketch, are  descriptions 
of the various forms of apparatus clevisetl by 
Rcis, wit11 11~11nerons ill~tstrationr ; a statement 
of wllat the a l~ thor  terms tlie inventor's claim ; 
copies of Reis's own publ ica t io~~srespecting 
his invention, and of cer tai~i  conte~nporary ac-
counts of i t  and i ts  operation ; v i t h  the testi- 
mony of 1)ersons rrliowiti~essed his espcriincnts. 
An appcnclis tliscusses tlle rariablc resistance 
of irnl~erfect contacts, a comparison of Iteis's 
receiver with later instrnmcnts, the cloctriiie 
of r~niirilator>- carre~l ts .  nrith some additional 
notes ancl references relating to  Itcis's inven-
tion. 

Hacl the efforts of the author been clirected 
to  tho presentation of these tliings a s  matters 
of history ~nere ly ,  the boolr might be regarcled 
a s  a ~ a l o a b l e  ancl interesting srlnlmslry of facts 
relating t o  a n  important invention, ancl nro111d 
delnand hut a brief notice here ; bnt  a cursory 
examination of i t  is sufficient to  shorn that the 
author has failctl t o  mnintaiu that  judicial atti-  
tude of mind which is indispensable to  the just 
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and impartial record of historic verities. His 
book is throughout a labored special pleading, 
with the attemnt to nrove that Reis's invention 
not only anticil;ated:but actually embodied, the 
essential features of the Dresent tele~honic aD- 
paratus. Space will no< permit the conside&- 
tion of all the points which might be criticised, 
nor is it necessary. A few of the most impor- 
tant are sufficient to illustrate the spirit which 
pervades the work, and to show how the facts 
of history are perverted in the endeavor to 
maintain a false and illogical position. 

I t  has been generally accepted as true, that 
Reis designecl his transmitter to act as a con- 
tact-breaker, which should open and close the 
circuit once for each vibration produced by the 
sound to be transmitted. The support for this 
view is found not only in the repeated state- 
ments of Reis himself, but also in the con- 
struction of the apparatos. Reis says, in his 
own description of his transmitter (11. 56) ,  
"each sound-wave effects an opening and a 
closing of the current ; " and again, in his let- 
ter to Mr. Ladcl (p. 84), '' If a person sing at 
the station A, in the tube (2) the vibrations 
of air will pass into the box and move the mem- 
brane above ; thereby the platina foot (c) of the 
movable angle will be lifted up and will thus 
opcn the stream at every conclensation of air in 
the box. The stream will be re-established at 
every rarefaction. For this manner the steel 
axis at station B will be magnetic once for 
every full vibration." 

With these ancl other most distinct state- 
ments of Reis, as to the intention and action 
of his apparatus, before him, Professor Thomp- 
son, nevertheless, asserts that it was never 
designed to break the circuit. Thus, on p. 14 
lie says, Theoretically, the last was no more 
perfect than the first, and they all ernborly the 
same fundamental idea : they only differ in the 
mechanical means of carrying out to a greater 
or less dcgrce of perfection the one common 
principle of imitating the mechanism of the 
human ear, ancl apl~lying that mechanism to 
affect or control a current of electricity by yary- 
ing the degree of contact at a loose joint in the 
circuit." And again (p. 132), " Xow this 
operation of varjing the degree of pressure in 
order to yary the resistance of the iuterriiptor 
or contact-regulator, was distinctly contem- 
plated by Reis." Further, the author main- 
tains that the combination of an adjusting-screw 
with n spring shows that Reis intended the 
platinum contact-piece to hare a following 
motion, so as to make a contact with rarying 
pressore. He says on 11. 133, BJ- employ- 
ing these following-springs, he introduced, in 

fact the element of elasticity into his inter- 
rnptor ; and clearly he introduced it for the very 
purpose of avoiding abrupt breaking of the 
contact." If we examine the illustrations of 
the different forms , 
of the transmitting 
apparatus, we shall 
see that this device 
was employed for a 
very different pur- 
pose. In the ear- 
liest form, repre- 
sented in fig. 1, the 
screw presses the g 
spring away from 
the membrane, and, 
when the latter re- 
cedes in its vibra- 
tion, the spring 
carrying the plati- 
num point is pre- 
vented by the scrcw 
from following it, 
-an arrangement 
that tends to pre- -- vent, and was de- FIG. I. 
signed to pre~ent,  
a following contact, and insures a breaking of 
the circuit when the distance of the point is 
properly adjusted. The same is the case with 
the form of transmitter illustrated in fig. 2. 
In the form represented in fig. 3, the screw 
is present, and works against n spring; but 
the screw passes through a stout ancl firm piece 
of metal, and presses the spring which carries 
the contact-piece forward, that is, towal~l the 
membrane, thus giving it a rigid support. The 
spring serves merely to push back the con- 

tact-piece when the screw is reversed, a very 
siml~le and colnmon mechanical de~ ice  for giv- 
ing motion in opposition to the thrust of a screw. 
In the lever form, seen in figs. 4 and 5, the 
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screw is arranged in a similar manner, so as to 
regulate the distance of the contact-piece from 
the end of the lever most remote from the 
membrane. In all these instruments the screw 
acting upon the spring is espressly contrived 
to facilitate such an adjustment as will insure 

the breaking of contact under the impact of 
the sound-wares. Its function is related to the 
tension and elasticity of the membrane, to 
make a pressure so light in any case, that the 
vibrations should be able, without fail, to sepa- 
rate the contact-pieces. 

To say, as Professor Thompson repeatedly 
does, that Reis employed his mechanism with 
the express intention of proelacing a variable 
current by the change of contact-resistance, and 
that he consciously and piirposely utilized this 
principle, - at that time harclly recognized any- 
where, and of which the practical application 
was not discovered till several years later,-is 
a gross misrepresentation, and nn utter perver- 
sion of the facts. Reis did not know, and 
coulcl not know, that the st,rength of a current 
could be controlled by tlle varying pressure 
of the conducting-surfaces between which it 
passes. Nowhere in his writings, -whether in 
his description of the instruments, or in the pro- 
spectus issued with them, or in his letter to 
Mr. Ladcl, - nor in the article of Professor 
Biittger and the report of Von Legat, is thcre 
the retnotest suggestion that the transmitter 
acted, or was intencled to act, otl~ermisc than by 
breaking the circuit. Nor is any thing of the 
liincl to be foiund in any of tlle publications of 
the clay, relating to this matter. With the 
knomlcclge which we now possess, of the vary- 
ing resistance of pressnre-co~~tacts, it is indeed 
easy, by a slight moclification, to cause the 
contsct-pieces to vary the current by change of 
pressore, anel thus rcl)rocloce the vibration-form 
with approsimate accuracy. But to do this, it 
is necessary to prevent thcm from separating so 
as to break contact ar~d interrupt the current. 
Such a modification, howerer slight it may be, 

totally changes the function of the contact- 
pieces, and amounts to a radical transformation 
of the apparatus. It is the very thing Iteis 
stiidiously sought to prevent. 

That Reis speaks of the form of acoustical 
vibrations, and their graphical representation 

by a curve, is no proof that 11e supposed his 
transmitter to act otherwise than by break- 
ing the circuit. Yet Professor Thompson I says (p. 165), I t  is certain that Reis did 
not in any of his writings explicitly name 
an undulatory current : but it is equally 
certain that, whether he mentioned it or 
not, he both used one and intended to use 

I one." Reis nowhere claims that his appa- - ratus realized t11c normal ~ibration-form, 
even in the case of a simple tone ; and 
there is no evidence in all his writings to  
show that he had ever considered the mo- 
tions at the receiver to be the same as those 

of the original sound, except so far as there 
was a correspondence in period or rate of these 
motions with those at the transmitter. The 
idea of causing the motions in the receiver to 
have the same vibration-form as those in the 
transmitter originated with Bell, as did the 
method of securing this correspondence, which 
is indispensable to the reproduction of spolren 
words, by the use of an undulatory current. 
Says Sir William Thomson ( Tel. journ. and 
electr. rev., v. 293), " Mr. Graham Bell con- 
ceived the idea - the wholly novel and origi- 
nal idea - of giving continuity to the shocks, 
and of producing cnrrcnts which would be in 
simple proportion to the motion of the air pro- 

dnced by the voice, and of reproducing that 
effect at the rcmotc encl of a tclegrapbic wire." 
The author of this book will scarccly hare the 
harclihood to assert that his illnstrious country- 
man, one of the greatest masters in electrical 
science, uttered these worcls in ignorance of a 
thing so well known as Reis's telephone. 
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As a further sul~port to his position, the 
author lays great stress upon the statement 
that Reis's apparatus could and did transmit 
spoken words so as to be understood. As to 
the fact of speech having been transmitted oc- 
casionally, it is doubtless true that some words 
were recognized, but imperfectly, and with 
difficulty; and it is true, also, that when im- 
perfectly meeting the conditions set upon it by 
the inventor, the apparatus, when applied to 
transmit spoken words, will, with skilful han- 
dling, sometimes 'deviate into sense ' so far, 
that an occasional word or short phrase can be 
~nadc  out with efEort, by attentive listening mith 
the ear close to it. Professor Bijttger, who 
took an enthusiastic interest in the matter, 
saj-s that the operators 
cou ld  c o m m u n i c a t e  

speech. A further proof of this is found in 
the addition of the telegraphic signal-appam- 
tus to the later forms of the instrnment, to 
enable the experimenters to communicate with 
each other. Professor Thompson's argument 
that the Morse signal-apparatus, if intended 
for verbal communication, shor~lcl have been 
reversed, meets the facts but half wajf ; for the 
complete telephonic installation required s 
transmitter and a receiver a t  each end of the 
wire, so that the Morse signals could be sent 
in either direction with the same facility as the 
telephonic. Moreover, as if to prevent any 
possible question as to its use, Reis himself 
expressly says that the Morse apparntas is for 
the purpose of enabling the operators to com- 

words with each other, 
but adds, only such, 
however, as they had 
already heard frequent- 
ly.' Of the other cx- 
perimenters and wit- 
nesses whose testimony 
is given in the book, 
some were able to under- 
stancl portions of what 
was said ; others failed. 
Every one familiar wit11 
telel$1onic experiments 
Irnon-s how easy it is to 

I 
1,'l 1 I - -  - -- 

- I  . 
recognize these familiar r=?--. 7 1  
phrases by the mere in- -- 9 / .- ---,, P 7' 
tonation, ancl liow clif- Of ',' 
ferent this is from un- I' .< 
clerstanding \\-orc-ls not $ ~ 4 p l ' J ~ ~ ~ r ~  ~ I V ~ I ~ W ~  V-  q q I ,I I I 4!$7' 
previously known. I s  -Y 

it anJ- thing s ~ ~ r l ~ r i s i ~ ~ g ,  
that tlie words of n fa- 

1 
FIG. 5.  

i 

iniliar soug should ap- 
pear to be recognizerl when the air is heard? muaicate with each other ; and, in the prospec- 
Granted that tlie spoken words were some- tus issued with the iastrnments, he describes a 
times reproclnced so as to be understood, it special all)liabet, which he had devised to enable 
must also be aclinitted that the apparatus ac- words to he spelled out. If these could he 
con~plisl~ed this so imperfectly as to be of no transmitted telep11onicall~-, why take this un- 
practical value. To malte it practically effi- necessary trouble? This r e g  provision is a 
cicnt reqoirecl a modification that was in it- most emphatic testinlony that Reis, at this 
self a radical change and a distinct invention. time, llad become convinced that the apparatus 
That this was also Reis's opinion, will be seen as a transmitter of spcech was a failure, and 
from the extracts given in a subseqacnt para- that, his original idea having proved impracti- 
graph. cable, he had contented himself with sending 

There is good evidence, in the later writings mnsical tones. 
and advertisements of Reis, that lie had come 111 respect to this point, the letter of Reis, 
to the concli~sion that the faithful reproduction written by himself in English to Mr. Ladd, and 
of the complex motions which occnr in articu- given a t  13. 81, is most significant. He s y s ,  
late speech mas impossible, and that he had "Tunes and sounds of any kind are only 
silently abandoned the idea of reproducing brought to our conception by the condensations 
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and rarefactions of air or any other medium in 
which wc may find ourselves." Ant1 again, on 
11. 82, " these were the principles wich (sic) 
guided me in my invention. They were sufli-
cient to induce me to try the reprocluction of 
ttines a t  any clistaiicc." And again, on tlie 
same page, "The apparatus consists of tno 
separated parts ; one for the singing-station 
A, ancl the other for tlie hearing-station B." 
Also in tlic same letter, p. 84, " If  u person 
siug at  tlic station A ,  in the tnbc (a) tlie vi- 
brations will pass into the box and move the 
membrane above. " 1Lesl)ccting the ~vorcl 

tunes,' used by ILeis, tlic author remarks, in 
a foot-note to p. 81, "This n-orcl, as the con-
tes t  and ending of the paranraph shon s,  sliould 
have been written tones. m ~ l i clettcr, written 
in Ei~glish by lleis hinlsclf, is ~~ontlcrfully free 
from inaccuracies of coinl~osition ; the slip here 
notecl being a niost pardonable one since the 
plural of the German ton is tdr~en, the very 
pronunciatio~~of which mould account for the 
conf~ision in the mind of one unaccustomccl to 
write in English." The resemblance of td?len 
to tunes is not so reniarliably close that it woulcl 
be lilicly to mislead one wllosc linowlcdge of 
F2nglisl1 is s~lcll as Reis shows himself in this 
letter to possess. Thc author does not attempt 
the e~planat ion of the words sii~ging' ancl 

sing ' in the same letter. I t  is surpiising 
that he should have alloned tliese 15 ords to 
pass unnoticed, for it mas T ital to l ~ i s  argument 
to prove that ILeis mistook thein for ' speaking ' 
and ' speak.' Tlie resemblance is about as 
close as in the other case, but in neither is the 
explanation lilicly to be itdlllittccl by the un-
prejudiced reader. 

In  taliillg liimsclf bacli to the time of Iteis7s 
telephone, the author has failed to identify liim- 
self with tlie con~litions of that timc, and lo 
leave behind him tlie subiequeiit acquisitions 
of science. IIe mnkes statements and claims 
which could only fi~xl tlliil- j~lstification in a 
world rely differently f~~lnisllecl wit11 facts from 
this one. lZs an illustration of the mental dis- 
position resulting from this, the following sen- 
tence fro111 t l ~ e  author's preface niay serve : 
"The test irnon~ now adtluced :IS to the aim 
of Pklilipp Reis's inventioil, and the measure of 
success ~vhich lie himself attained, is such, in 
tlie autlior's opinion, uncl in the opinioa, he 
trusts, of all right-thinliing persons, to place 
beyond cavil the riglitfulness of the claim n,hich 
lieis hiinself put forwarti of being the inventor 
of the Telephone.'' But clirl a n r  one ever dis- 
pute this clainl during his life? and has the 
author forgotten that no possible basis for a 
rival claim esistecl luitil more than two years 

after Reis's death?-nnlcss we csccpt the 
suggestions of Boursenl, in 1554, which, wliile 
they certain11 did anticipate the general idea 
of IZeis's invention, were never carried to the 
stage of csperimcnt, ancl were never set up in 
oppositio~l to him, unless it has been clone 
recently. The author can hardly have been 
ignorant of these suggestions ; but, if not, lie 
l ~ a s  carefully refrained from mentioning them. 
Reis never elailnet1 that no new principle could 
cvcr he discovered which wor~ltl ellable the 
elids lie songllt to be attained in a different tvay, 
and more perfectly. IIis first article up011 the 
subject ends with tlicse ~rorcis : " Tliere may 
probably reinuin much more yet to be done for 
the 11tiliz:~tion of the tclcplione in practice. 
For physics, however, it has already sufficient 
interest in that it has opcned out n aen7 field 
of labor." And Von Legat closes his report 
with this remnrlr : 'l'hcre remains no doltbt, 
that, before expecting a practical utilizatio~l 
with serviceable results, that which has been 
spolsq1 of will require still consiclcrablc im-
proveme~it, ancl, in particular, mechanical sci- 
cncc lnilst complctc the apparatns to be usccl." 

Tlie chief aim of the book is clearly tliis, -
to endeavor, in clircct opposition to the facts, to 
establish the untenable proposition that tlie 
]leis transmitter was designedly contrivecl 11y 
him to I ary the contact-resistance by pressure, 
giving it a microphonic action, failnre to ac-
complish ~ l i i c h  is fatal to its success in con-
veying spolien words. Proressor Thompson 
has not always been of tliis opinion, and in 
ailother place lie has g i ~ e n  st correct account 
of tlie relation of Itcis's inreutioii to that of 
Bell. I11 his E1ement:lrj lessons ill electricity 
and maglietism,' ~ublislied in 1581, we fincl, on 
1311. 40.5 anti 406, tliese words, - The first 
attempt to transmit sounds electrically was 
made in 1853 [misl)rint for 1562] by Reis, who 
succeeded in co~iveyino. musical toiles by an 
imperfect telephoac. $he transmitting part 
of Reis's telephone co~isisted of a battery and 
a contact-breaker, the latter being formet1 of a 
stretched membrane, capable of taking u p  
sonorous vibrations, and having attached to it 
a thin strip of platinum, which, as it vibratecl, 
beat to and fro against tlie tip of a platinum 
wire, so making and breaking contact. . . . 
Reis also transmitted speecli wit11 this instru- 
ment, but very imperfectly, for the tones of 
speecli cannot be transmitted by abrupt inter- 
ruptions of the current. . . . I n  18iG Graham 
Eel1 invented the articnlating telephone. 111 
this instrrlment the spealier talks to a11 elastic 
disk of thin sheet-iron, which vibrates, and 
transmits its every movement electrically to a 
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similar disk in a similar telephone at  a distant 
station, causing it to vibrate in an icleiltical man- 
ner, ancl therefhre to emit identical sounds." 
Here we have Reis spoken of as inventing ' an 
imperfect telephone,' nhile Bell invented ' the 
articulating telephoue.' Iteis's instrument was 
a ' contact-breaker,' aiicl conyeyed m~lsical 
tones.' Reis's instru~ne~it  traas~nittetl speech 
' very imperfectly,' ancl there is not the slight- 
est suggestion of micropho~iic action in the 
transmitter. Yet two years later me liave 
statements dianietrically opposed to these. 

The least that can be said of such varying 
and contradictory eviclence is. that i t  totally 
destroys the credibility of the witness, ancl 
nullifies his claim to be accepted as a scientific 
authority, unless good reason is shown for the 
different opinion. The docurncnts quoted in 
the book give no substantial reason for this 
ch:inge of grountl, as they add yery little of 
any importance to vha t  was already generally 
ltnown. The motive for the later opinions may 
be more intelligibly traced in the following 
items, which will be found in the Telegraphic 
,journal ant1 electrical review, vol. sii.  p. 72, 
Jan . ,  1583, a l ~ d  p. 317, April 14, 1883, in the 
list of English patents : -'-5 7 8 .  Telephonic 
instruments. SILVANLSP. ' ~ I I I O ~ I P ~ O X .Dated 
Xay  31. (id. Tliis i~ireritioll relates to tele- 
phonic instruments, arid chiefly to improve-
mcnts in receivers of a well-known form or 
type, inveutcd by Phillip Ileis." " 3503. Im- 
prorenler~ts in telephonic a1)paratus. SYI,VA-
xu- P. 1)ateil August Gd.T r i o ~ ~ ~ s o x .  9. 
Itelates to telepllonic trarisnlitters baser1 upon 
the principle discovered by I'hilipp IZeis in 
lSG1, iiarnely that of employing currcnt-regu- 
lators actuated, either directly or indirectly, by 
the sound-~yaves prodaced by the voice. By 
the term curreat-regulator,' the inventor 
means a clevice similar to that employed by 
Reis, wherein a loose contact betweell two parts 
of a circuit (in which are included a battery and 
a telephonic receiver) offers greater or less 
resistance to the flow of the electric current, 
the degree of intimacy of contact between the 
conducting-pieces being altered by the vibra- 
tions of' the voice." 

For a contrast of colors, we may put side by 
side with thesc sentences the following, from 
the preface to the book now under consiclera- 
tion : "To set forth the history of this long- 
neglected inventor ancl of his instrament, and 
to establish ul)on its own merits, without special 
plcacling, atid ~ i t h o u t  partiality, the nature of 
that much-niisunclerstood ancl much-abused 
invention, has been the aim of the writer. . . . 
IIe has nothing to gain by making Reis's in-

vention appear either better or worse than i t  
really was." 

Further comment upon the ralue of such tes- 
timony as is contained in this boo11. is snrperflu- 
ous. What Ileis accomplished, and wl~at  he 
failed to do, are now familiar matters of his- 
tory. EIis wcll-earned fame can only suffer 
from such misstatenlent of facts, a r ~ d  the un-
just ex:tggeration of his actual achieveaients. 

OBLIGATIONS OF MA THEMA TICS TO 
PfIILOSOPfIY, AND TO QUESTIONS 
OF COilililfON LIFE.'-- I. 

SINCEour last meeting, we have been deprived of 
three of our most distinguisl~ed me~nbers. The loss 
by the death of Professor Henry John Stephen Smith 
is a very grievous one to tliose who lriiew and admired 
and lorecl liirn, to  his university, and to matlie~natical 
science, which he cultivated with such ardor and 
success. I need hardly recall tha t  tlie branch of 
niathematics to which he  had specially devoted him- 
self was that most iiiteresting and difficult one, tlie 
theory of numl>ers. The imrnense range of this sub- 
ject, connected with and ramifying into so many 
others, is nomhcre so well seen as in the series of re-
ports on the progress thereof, brouglit up, u~ifortu- 
nately, only to the year 1865, contributed by hinl to 
the reports of the association; but i t  will still better 
appear, when to these are united (as will be done in 
the collecled works in course of pablicalion by the 
Clarendon Press) his other mathematical writings, 
many of tliein containing his ornil further ilevelop- 
merits of theories referred to in tlie reports. There 
have been recently or are being published many such 
collected editions, -Abel, Cauchy, Clifford, Gallss, 
Green, Jacobi, I~agrangc, &Iaxwell, =emann, Steiner. 
Among these, the worlrs of Henry Sniith will occupy 
a wortliy position. 

More recently, Gen. Sir Edward Sabiiie, K.C.B., 
for twenty-one years general secretary of tlie associa- 
tion, and a trustee, president of the meeting a t  Bel- 
fast in the year 1852, and for marly years treasurer, 
arid afterwards president of the Iloyal society, hi13 
been talteri from us at  nn age exceeding the ordinary 
age of man. Born October, 1788, he entered the 
Royal artillery in lSOS, and comma~ldecl batteries a t  
the siege of Fort Erie in 1814; made magnetic and 
other observations irl Ross and Parry's north-polar 
exploration in 1818-19, and in a series of other voy- 
ages. He contributed to the association reports on 
magnetic forces i n  1836, 1887, and 1838, and about 
forty papera to the Philosopl~icul transactions; origi- 
nated the system of magnetic observatories, and other- 
wise signally promoted the science of terrest~ial  
magnetism. 

There is yet a very great loss, -another late presi- 

I Inaugural address by  AIlTnUR OAYLEY, M A . ,  D.C.L 
I,TA.I>., R.R.S., Sadlerian l~rofessor of pilrc niathe~natics in the 
University of Cambridge, president of tlie British association for 
the advance~nent of science, for tlie Southport, meeting. From 
advance proofs kindly furnished by  the editors of Nntvve. 


