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T1IllI PHYSICS OF THE BICYCLE. 1 lantern illustrations. The first of these was by Prof. 
Referring to our article on "The Phy�ics of the W. M. Davis, of Harvard, on the "Geology of the 

Bicycle," contained in the SCIENTIFIC AMERICAN of I Connecticut Valley." His style is a model of clearness, 
August 3, 1895, the Bo�ton Journal of Commerce has to and he gave to even those of his hearers who were 
say: .. It is with extreme reluctance that 'our' expert I familiar with the main facts a more vi vid apprehen· 
bicyclist is compelled to dissent from the views of so sion of them. 'l'he lowlands and highlands, the 
able and accomplished an authority on physical sci· valleys and mountains, the ri.dges and sheets of sand­
ence as the SCIENTIFIC AMERICAN, as to some of the stone, the scattered bowlders and beds of gravel were 
conelusions arrived at in the above clipping. Be has all made kibutary to practical lessons concerning not 
just returned from a three weeks' tour of duty, doing the only geology but also geography, agriculture and the 
convolutions of the White Mountains, and the expert progl'ess of civilization. The other lecture was by Dr. 
practical knowledge of • biking' which he has gathered Cornelius Van Brunt, of New York, concerning the 
in on this as well as several other occasions llIakes it , . Wild Flowers of the Connecticut Valley." He showed 
evident to him that the writer is not much of an ex· rapidly and with running explanations 140 lantern 
pert on the bicycle, or he would have noticed at the slides which were all taken from nature by himself and 
very first that there is a constant effort to keep the painted by Mrs. Van Brunt, and which are certainly 
wheel iu an upright position. In just the act of keep- some of the most brilliant and beautiful slides ever 
iug the balance alone, to say nothing about steadying, shown on the screen. He admitted, however, that 
the wheel has to be turned to the right whenever the i most of his specimens were from the Hudson River 
rider finds himself falling in this direction, which 

I 
Valley, though none were exhibited that could not be 

gradually brings the wheel under the center of gravity, also found in the valley of the Connecticut. 
and turned to the left whenever it is found necessary I In connection with these illustrated lectures which 
to catch the balance in this direction. An expert has: were given in the City Hall, and were complimentary 
no trouble in jumping on the crank shaft of a single; to the citizens of Springfield, mention may here be 
wheel and keeping his balance in all directions, with made of the day given by the sectioll of physics to the 
only one single point benea.th him to rest upon, by subject of color photography. This was in what is 

IIl1i lllill(: lillilioll of Scientific American. 

I 
simply increasing the speed of the wheel whenever he known as Evangelist Hall, a much smaller room, and 

THE BurLDING ]<;lJlTlO" 0>' 'l'H� "C1ENTH'lCAMEH1CAN is a large and is tipping forward, and slacking up to regain any ten· the hearers were mainly members of the association. 
��d'np';:�p������\��sP��ir��\���gi��U:;'dod�r�n���tiltc.:'C����in�a��O�ug,��; dency to fall backward, guiding to either the right or The main paper on this fascinating art was by 1\11'. 
bSuN�f�;,r8a���:;�\�t�'i,'t�i�u�J�at�8;'r�����fe&�Si���'�ugd"e'i!Ji�N�ay;u��g left to keep in an upright position. To stand still on F. E. Ives, of Philadelphia, whose experiments have 
gf':.\:,;�i.�[,Tt�J���!r�,{G\\�;?�� i� I���';',�Pd:' Hast"" largest circulation a bicycle the front wheel is turned to an angle of about been frequently described. Three different methods 
ors,ll'.fi�c;��2e5r-?� ;��;�. ,];leI ���;ig'f'Jsl'�rtu�J�ec���\�1e��ai:"Ix/;,a�:2:: 45' and pedaled forward and back just enough to are now attracting attention. TheLippman, or direct 
�8����.e�1.'38e�0;!.;'IIi?�"fOl�r;�I��s't'!lh, �����T��'��ti'!:,"$!i.toNat���re preserve the center of gravity." process, is based on the theory that if the light which 
�?���Y��:;�.$��(\b;o�:a��IJ;P(���r:{�r�li���'af(1�;���}��U:t,�i��i.J��ii:oo�n;e�::P- All this simply substantiates what is said in the ar- i forms the iUlage passes through the sensitive film to a 
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ticle referred to. If the writer had gone a little deeper' mirror in contact with it, the reflected rays produce 
into the physics of the subject, his comment might the desired phenomena within the film. In practice a 
have been different. structllreless film of bromide of silver in gelatine is 

Why isa "constant effort" necesmry to  keep the 1>i- used backed by mercury. But out o f  thousands of 
cycle up? It is because the" additional fOJ'ce" llIen- exposures few are successful. Hence the public ex­
tioned in onr article, such as the movement of the pect better results from the composite methods of 
rider, an obstruction, or the wind, acts upon the wheel Joly or I ve�. These rely on the fact that all colors can 
to change its plane of motion, whereupon the rider be reproduced to the eye by mixtures of three spectrum 
must make some effort to maintain his balance, as colors-red, green and blue violet. Three negatives 
stated by the" bicycle expert." are made by exposures through selected color sereens 

No one can take the first lesson in bicycle riding adjusted to yield a record of the colors of the object, 
without having it thoroughly impresi'ed on his mind and a positive made from this set of negatives can at 
that there "must be a constant effort to keep the any time be translated in color by lantern projection, 
wheel in an upright position." But this does not alter or in the photochromoscope. Three images are super­N�W YORK SA'l'URDAY, SEPTEMBER 14, 1895. the" physical fact." It is still true that "a body in imposed on the screen, and the three primary colors 
mot.ion persists in maintaining its plane of motion un- are found to be mixed in such proportions as to reo 

('onlenl.. less some additional force acts on the body at an an' produce every color and gradation of light and shade. 
([[Iustrateo artICles arp marked with an a.terlsk.l gle to the original line of U'.otion." The additional In practice the complete color record is now made on a 

American Ass. meeting, tbe" " .. 162 Inventions, recently patented . .. 172 forces referred to which tAnd to upset the bicycle are single sensitive plat.e, at one expo&ure. Permanent 
�\g�:�':,t��ne,�,n�,land�:::::::: 1!l5 f�����oS�ety:::::::::::::::::::: fJ.t accidental and very frequent, requiring the almost color prints cau also be made from the negatives on 
�:��f�eti�����se�tt.���:::.::� .. ::: l� Min���V�d�.���].i��.�������.��� 170 continuous swinging of the guide wheel in one direc- paper, though by a conlplicated and costly process de­
���:ss :a��iE��"���t.i�n��.��.�::::.: m :f����r��:�ro��er th'eweatber: l� tion or the other, as stated by the U expert." An ex .. tractingo from its practical value. Joly, in place of three Car��fS:�c�%f��r��!��.���.�!�.�: 172 �g���:r����e�:�or'aiioii,"giass 173 pert wheelnlall can keep upon a straight course with- separate color screens, uses one particolored screen 
8�ea���te���k��.s�cg;i:�:'��:::: i�l Pb�t��ra��;�:k&i:iD·.we�r·i·n:: ?�i out manipulating the guide whee] at alL made up of narrow strips of red, blue and green, get­
�g�k�'d�ie�,g��6�'andia's;::,::::: l� �TI'��';�:���'i';:ild��:f!',��:::::::}!i) A bicycle with the guide wheel fixed, with a load im· ting the same result as the Ives process, only by a 
b?�����tlg: �':Sf�'::;�I;;;aday;;,:: l� ��l���g��; l%-;,e����.�� ��.�:::::: m movably fastened to it, when set in motion on a smooth short cut. Serious practical difficulties are met, and it 
Ele�f'::��sa�����l�,t,O��,,��.r, ,�,�:� 172 f�!����'t�de:elecirocut;on'of:::}� surface, will retain its upright position so long as its is liable to yield ill the lantern the effect of a colored 
Electroplating. lactates for, .... 170 WaLeb cbain fastef!ers. etc.· .... 170 

I
" momentum lastR. A common wagon wheel set rolling pictnre on ribbed paper. All these matters were ex-Glass and porcelain decoration .. 167 Waterproofing fabrICs .... . .... ... 170 Golf. practicaL ... ",,, ,,, ..... " .. 171 Water works en�in"", Boston' .. 161 with considerable speed will roll on alone in a verti- plained in detail by Mr. I ves, who ended by delighting Inventions, small, tbat 11ave Weatber, the. and lbe moon ..... 163 brougtlt fortunes .... " ........ 167 Yacbt, racing, evolution oftbe'. 168 cal plane until it meets an obstruction or loses its mo- his audience by the exhibition on the screen of his own 
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mentum. admirable and surprisingly beautiful photographic 

There is truth in the "bicycle expert's" remarks, but repro duction in natural colors of objects varying in 
they do not in the least alter the physical fact as orig- size from a box of candies, or a bouquet, up to the mag-
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PROCEEDINGS OF THE AMERICAN ASSOCIATION AT vivid green of the foliage, and all other tints and shades 
SPRINGFIELD, MASS. were brought out with a truthfulness and loveliness 

Besides furnishing facilities for seeing Forest Park, surpassing the skill of the painter. 1895. the Armory and other local attractions, the generosity In this same section remarkable facts were given by 
of the local committee gave the scientific visitors an Professor Van Nardoff, of Barnard College, proving 

PAGE opportunity to see some of the educational institutions beyond question that red, green and blue are the 
I. ASTltoNOMY.-1'be Beginnings of Astronomy.-Notes on tbe of Western Massachusetts. A special train took 300 of: primary coiors, instead of red, blue and yellow, as 

���IYE�I;tifln?t;�;l��\��c:noJ A:�;�r�D��:�.����i.�� .�����.����.�� 16136 them to Amherst, where they first inspected the State \ has long been stated. His delicate apparatus formed 
II. B�8bC�'i'i:'iiPf�-����0�Kre'wo;'ii8·OU·Tboiri;'S·He;';:Y·ii;,xiey. 16436 agricultural college, its farm and garden, and particu-i white light from the former three as primaries, ami 
lIf.(!1�tit�1�s��rJEt�r£if�G:�i��n*���;I�SoO!;8�I::�1:�1��;!f\in: 16i37 larly its in�ecticide experiment station, where war is ',also brought out various tints, by ingenious conlbina-dergrounj Railway. London.-A continuation of a very full paper d th t '  on tbis impurtant engineering work, with detailed illustrations wage on e gypsy moth, the elm bee ,I e and other I tions who�e mechanical details were devised by MI'. ?ta;\'r;,;,Il11nelings,bie�d:air.l�c':,"�I�,el�.ctrlc loe.���,t,i.ve:-:-:9.i.I:�s� 16426 insect pests. Next the laboratory, observatory, libra-

I 
F. W. Huntingdon, of Montclair, N. J. 

tlI�biJ.ceo�ig�������I.��rI�s�'r.:i���de�',--:-,:�e, f��,�t�, ,��i��e .���� 16429 ry and cabinet of Amherst College wpre visitec. The , One of the most interesting papers was on voice pro-
IV·e��e�:���p;fci���ifi!nOd��i�:,e��.;��)�FaR:r�eta���r���� famous collection of twent.y thousand tracks made' duction, and anot,her on voice analysis, by Dr. 
v. ��;�c'ifii:M�f���'!,�-���g:;�a��o��epoia;:i�'ing' Batte;;e,,:::Tbi. 16428 ages ago by birds and reptiles was explained familiarly i Muckey and Dr. Hallock. These were illustrated, 

article describes tbe Walker·Wilkins depolarizing battery .... , .... 16432 by Professors Hitchcock, Emerson and Cope. These I showin!! the vocal cords in action. The total range of Pictures by Telegrapb.-rrbe drawing is made with tbe aid of a I "-' 
vI.cj.J'�5'iFP�:;M"'1?G�:'Weu��I�t����'E��f���;�i;2t�IJll���;:;;i':,�::.:. 16132 impressions left on the red sandstone were of all sizes, . sounds made by human voices is about six octaves. 

By WILLIAM KbENT.-Vice-presidelltial address delivered before from those that might have been made by mice up to: The greatest range of any single voice known was at· 8e�tion B of t e America!l Association for the Advancement of • •  I • • • • •  SCIence at, tbe recent Sprmgfleld meeting . ... " ...... " ."." .. " ... 16425' those of elephantme magmtude. The largest were by ,tamed by Luerezla AJugarl, In 1770, who actualh' VIL GARDEN lNG.-A Country Seat on the [sle of Wight-Appley 
I 

. . , I . .  . • 
Towers. New Ryde.-Gives a de.cription oftbe remarkable trees. W hat was slgmficantly named the Brontozoum glgan-' sang from G2, WI th only 192 VIbratIOns per second, up sbrubs, and fluwers at Appiey 'l'owers .... ...... " ...... .......... 16434 t l·t II th . t th d b t Tb t 1 . t' 

C . h 2048 'b t· f f d Laxton's Monarch St rawberry.-l illustration . ............ ........ 15435 eum, I era y e grea un er eas . e 8 a e Jes" to 6, WIt , VI ra Ions-a range 0 our an a 
VIII. MlSCELLANEOUS.-�lilitary Ho.pital, Santiago de Cuba.-5 I . h' b '  h h d t f th A 

. I Illustration, . .. " .... ".""""""",,,,,,.,,,,,,,.,,,.,,,,,, ....... ,, .. 16434 as to t IS emg t e ea qual' ers 0 e merICan i half octaves. Ellen Beach Yaw bas lately reached the 
ti��g��n�eRj�ePr�ctice:,��y�:?', ,�O.���MB�',�,i,I������� 1&124 : Track Society was capped by the new one that these same upper limit, but it is done by adding a child's IX. NT\��!tAa�l����<;'�:e;:b�:�.�'f�f����e;trJg Sa���J�t::�',1�::�:: l�� tracks were made by a "four-toed toad." Smith College I register to that of a woman. 

x. PHYSICAL GEOGRAPHY.-On the Cause of Ellrtbquakes.-By f ' . 't d t N th t h I V· 1 "  d d b k' t �ro!,. J, LOGAN I�OBLEY.-A valuable ,paper. "iving manJ sta- or ) oung women was VISI e a 01' amp on, w ose olCe ana YSls IS recor e y rna Ing a resona 01' 
Xl.t�U'f'siCS::":'WI;a':·K·,;ep8iije·w·Jieel'nian·tijji':':i2'iii;,;;{r .. tions:::: l� fine art gallery, cabinet, and botanical garden were I for the fundamental and overtones so as to sound in 
xnEii�'i�IJ,����ri,S:.!l�c���er:s�r;;�s pa'ifer��:lIin':"a�i��ii� �� much admired. Trolley rides were taken to Easthamp· 'sympathy, and to cause tiuy gas jets to flicker. 

tbe many remarkable cases of p'Y CblC effects of the weatber ...... 16433 ton. Williamsburg and other points A party of These variations have hitherto been drawn by hand XIII. STEA:\-l ENG1NEERlNG.-A1New'l'ype of Steam Motor.-Tbe . ' . . '  . 
I • • ' 

XI�°J.'Mc'M'�c8�6tly.�����e��URm��tt:'k�i':i�'F:·MCiNTYRE: 164:l0 eighty VISited Mount Holyoke College at South Hadley, ! but now they are photographed by a SWiftly movmg 
�tn�e�s�a �fil�����e�crIp.�ion.o,�t�.�, p������,�.f.�a�.�����ur�D� 164:l1 i the pioneer of institutions for the bigher edueation of camera, so as to make a perfectly accurate record. 

M. N�diem" Compound Sipbon,- Thi. compound siphon IS ,Very women, whose new buildings for scientific purposes Practically this invention is very useful ill analyzing llsefulln emptYlDg tanks, etc .• for as soon as tbe smallest rIPe is • .  . I "  . 
�l:,��?()�itb �Uid, the ,,:oole gyste,m. �

s.�r���.l1t i�to .. acti�� .. � .. �I".�S - 164:lO were e��mllled WIth a g�at degree of mterest. the vOices of smgers 0.1' �peakprs, and determming at 
xv. 'rRAVF.L AND Jo]XPLORATION.-TtIe War 'In MadallftSCar.:: I AdditIOnal value was Imparted to these and other once where they need Improvement. A description of the country and its products and the difficulties . ' . . . i . .  which resnlted in the preseut war.-l UlusLr .. Uou ................... 16623 nelghbormg eXCUrSIOnS by two evemng lectures With The address by VICe-PreSIdent W. LeConte Stevens, 
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