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A TRIO OF ONE THOUSAND HORSE POWER BOILERS. Columbia Steam Boilel' Company, both of Brooklyn, 
The giant water tube boilers shown in the accompa- N. Y. They are all of the Climax type, the Columbia 

nying illustration have been erected at the new station boiler differing from the others chiefly in the " swell " 
of the New Y Ol'k Steam Company, near the East River, or enlarged diameter given to the central standpipe at 
between Fifty-ninth and Sixtieth Streets. They are the water level, which is situated between the upper 
the forerunners of a dozen other boilers of this type, and lower nests of tubes. This was done with the ob
which the company proposes to erect for the supply of ject of maintaining a more even water level, and over-

[$3.00 A YEAR. WEEKLY. 

footing, 8 feet in diameter on the base, with an inside 
diametel' of 5 feet. The inside of the ring is pro
vided with an offset which serves as a footing for the 
bottom of the vertical standpipe or drum of the boiler, 
which is 60 inches in diameter, 38� feet high, and is 
built of Ys inch steel plate, with a tensile strength of 
60,000 pounds to the square inch. The standpipe car-

A TRIO OF ONE THOUSAND HORSE POWER WATER TUBE BOILERS. 

the upper city. In the downtown plant there are in 
all fifty-nine boilers, th€. 6l'eater part of which are 
of the Babcock & Wilcox type. The company was 
formed to supply steam for heating and power purposes, 
and the total horse power of its present plant in New 
York City is 18,000. 

Of the three boilers herewith illustrated, the two 
shown complete with their casing were built by the 
Clonbrock Steam Boiler Company, the other by the 

coming the violent fluctuations to which water tube 
boilers are liable. With this exception and the substi
tution of an air space for brick lining in the casing, 
the boilers are practically identical and conform to the 
well known Climax type. 

Each boiler is erected upon It solid foundation of 
Portland cement concrete, 3 feet thick and 18 feet in 
diameter, and the whole weight of the boiler proper is 
carried upon a massive annular cast or wrought iron 

ries 816 3-inch return tubes, which are bent to a bow 
shape, which corresponds very closely to that of the 
frame of a tennis racket. Each tube leaves the stand 
pipe radially, curves out and upwardly at the casing, 
and re-enters the standpipe 16 inches higher than, 
and one-third of the circumference distant from, the 
point at which it started. The tubes are a scant 
eighth of an inch in thickness. The grate is cU'. 

(Continued on page 68.) 
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J titutifit �mtritau. 
PRESENT STATUS OF THE APPRENTICESHIP SYSTEM. 

Since the date of our last reference to the apprentice
ship system of the United States, the question has ex
perienced one of its periodical revivals, and its pros and 
cons have received a very thorough discussion. The 
technical press, almost without exception, has opened 
its columns for correspondence and given the matter ex
tensive editorial notice. It has also formed the subject 
of debate in trades unions, labor societies and the con
ventions of master workmen, and furthermore, it has 
lately been made the subject of carefully detailed report 
after examination by a committee specially appointed 
for the work. 

After carefully following the discussion and gleaning 
the actual facts, as they have appeared from timp to 
time, one is carried to the conelusion that the appren
ticeship system is not so generally moribund as the 
state of affairs in some particular districts and trades 
would lead one to infer. This conclusion is borne out 
by the effort recently made by a committee of the Mas
ter Mechanics' Association to ascertain by circular let
ter the present status of apprenticeship in the railroad 
shops and in those devoted to the manufacture of ma
chinery. The committee received over three hundred 
replies, which indicate that in some form or other all 
the leading railroads maintain a modified form of ap
prenticeship. Some of them go so far as to require the 
signing of articles binding the apprentice for a number 
of years, while others are in the habit of taking on boys 
at a small remuneration, the understanding to exist so 
long as it is mutually acceptable. 

In general, it would I'eem that the arrangement which 
is most in favor in the United States is similar to that 
which was communicated to us by the Brown & 
Sharpe Manufacturing Company, of Providence, R. 1., 
and commented upon editorially at the time. This, as 
our readers may remember, consists in giving the boys 
a probationary trial before they are bound by any 
articles, in: order to determine whether they have any 
natural aptitude for the trade ; and then binding them 
in an appreu.ticeship of three years' duration, in which 
the firm, in consideration of one hundred dollars, 
pledges itself to instruct the apprentice in the ma
chinist's art and trade. If the boy complies with the 
provisions of the contract for the time specified, the one 
hundred dollars is returned ; he is also paid at the rate 
of four cents an hour for the first year, seven cents for 
the second, and ten cents for the third year. 

This plan, which we think is, on the whole, as good 
as any that have recently corne under our notice, may 
be taken as fairly representative of American practice 
to-day. The chief modification h::].s been in the direc
tion of strengthening the inducement for the apprentice 
to serve the full time of his contract. This is being 
done in soh16 cases by withholding a'sulall percentage 
of his wages, instead of requiring a cash deposit in ad
vance. The advantage of the former method is obvi
ous, for, whereas the forfeiture of the deposit would 
probably affect only the boy's parents or guardians, 
the loss of his wages would tell upon his own pocket, 
and, as boys generally go, would be a proportionately 
stronger deterrent. 

In all the discussion, verbal or written, of the past 
few months there are two encouraging facts which are. 
clearly established and are full of promise for the future 
of the apprenticeship system. In the first place it is 
clearly recognized that while the root idea of the old 
apprenticeship was good, the system must be entirely 
revised in order to adjust itself to modern conditions, 

I. ASTRONOMY.-Cheltp Astronomical Slides.-A simple method orAGE both mechanical and social. This is self-evident. 
pr,[(g����i;;:��e�� �,:i����in�s��nl�M:��o���I�:c���es,;x;;';lie.i.i 17581 Specialization in the machine shop on the one hand, 
��;�� ��ewp��l �::r�'i:It����e�yo��t:���ru's�Wh��;!r� .. ����� 175&J and broader, more liberal views of the relation of 

II. !�t��sCr���tl:���i�et6 t��';:����S i���t�t",;;;,N::;'i�r.r.� �� master and man on the other, have rendered the seven 
lustrations . ........................................................ ....... 17588 years' " service " of the " bound " apprentice II1.T���!:g,T.Yo;;;'�:���c��1 :r,\�fil��flfuNnPetlf;:;c:-r;.,;:o��:� of former years neither desirable nor pos

Iv.d�il'��l�Hi�.�lnWa��Ii�eiai:':':BY··i". "L."piiips(iN:··pii.n::':' 17597 
sible. We may regret the passing of the all 

fit��!��r: ;l�h�a�tia�!rt��gl���i ::: :���:icr;:t�J�Tgsit���i��.� 17582 round ability of the finished lnachinist of other 
�i.c�IAtc�.t;f¥J���We�ral��t;r��:�e r�ciM��cill����iiy"G:'E: \7587 days ; but gone it is, and for the good reason that 

�:t.:'c;'Ii;,�'���Tt'i,·.;-j}1 �i��t:a��a���r�:'o��t�gSi't�t"t,�a�:;tig1e t�� there is no call for such sJ.l..Perfluous versatility. The 
Vll�h�?STO·iiY:OF·sCiENCE::':'Tii';·Dawii·;;i·a··B-':iiiiaiit"Era:.:.:By 17583 modern methods of shop and factory management call JOHN MILLs.-An interesting account of the status of science for superior excellence in special lines of work, and the �i6A�Jit:�f �fl� �r��ts��!��:t�tgltt:�:�r�1:::�el�:ee���t��;� -12 illustratiolls .......................................................... 17576 result has been that the length of the term of ap-
vllt.P'0�'bI.?nVi:;����A\':,'i�1if:{�;b�ilo�4��Ii:'!��iIi�::i\�� prenticeship has been cut down fully one-half. At the 

Ix.c:��lrlJ'f6'X't·EkWr���li'l�G:':':ii,;p;;rt8·oii·E.i.··iiie·Triiii8·of 17597 same time the rfllations between employer and em-
1896.-Recent investigations at Prof. Dwelshauvers.'Bery's labora· ployed have been made more elastic, and they conform tory and results obtained .............................................. 17589 X. METALLURGY.-Alloys of Iron and Nickel.-By Prof. M; RUDE- more fully to modern ideas. Moreover, the earning of LOFF.-An elaborate ,article on the tensi�e strength and other fac· 

XI.t�rs�Mfrl:�'B'8's��i��"l'��r�ri;��lrge\v·iiii"i:Gaj.d';D.·ii:iii"j.: 17581 a small wage has given a certain independence to a 
Iin.-A woman of extraordinary muscular power and her achieve· . position in whieh the occupant was formerly too often 
m��i:ctidil�����::i,�:::.::::::::::::::::::::::::::::::::::::.:::::::::::: H� treated with scant r!)gard, if not with positive in· 

�l!,�t�Tg:'lfofe�t��::::::::::::::::::::::::::: :::: :::: ::::: :::::::::::.: H� dignity. 
��t�e���egst:r�.����:;::·:::::::·:::::::::::::::::::::::::::.::::::::::.: n� The other fact in which we find Inuch promise for the xIIv�:-a�ft;�ap���fh��;�g';;-b�:�:,eJ'fK t�:ts�n�TpI����:;S-:-:� 17587 future is that, after carefully going through most of 

8alif;g
PsO��s�:�r�yLM.gies:t r�����ec!�tr;l /gmt�:t�O[AdG-;;:-mS;�;� what has been said or written on this vital question 

XllI.\!lll'8�'tWgE.:,:,c;'iiei"Navai·Guii8.:':':A"vaiuiibie·iiriicie·oD.·giins 17587 since we last had it under review, and as the result of 

� hY�s�;:t��r?�::". �.���.���.�.�:.���.������ .. �.��.c.�.��.�.�����:: 17586 our own independent inquiries, it is abundantly evi-
xI'6t��U��fu;-��;h�r���"l.\I,';�iDM��lt.��E;��Xop':,��:;'�:�� dent that the modified form of apprenticeship which is 

8u.ft"ecb�,,:;.i��r���i'U�:eii�ch·j;aborat;;rY:':':An··ir.i"j.e';ii·.i.iii.;'i,i: 17577 now in vogue is a practical success. 
cle on the research lahoratory recently established in London As regards the trade and night schools and their re1a-

the boys an opportunity to acquire knowledge, If not 
dexterity, in lines of work to which they do not have 
access in the shops. 

A NATIONAL DEPARTMENT OF SCIENCE, 
In a few days a formal recommendation will be sub

mitted to Congress in favor of the establishment of one 
great scientific department of science in place of the 
several existing separate government bureaus, which 
are maintained at great expense for the promotion of 
science and the development of the resources of the 
country. Charles W. Dabney, Jr. , Assistant Secretary 
of Agriculture, has prepared an argument favoring 
the consolidatioll of all the bureaus into one depart
ment. He shows that, aside from the government 
schools and the testing laborat.ories of the War 
and Navy Departments, the United States maintains 
no less than twenty-eight scientific bureaus for the de
velopment and advancement of industrial resources. 
These bureaus employ over 5,000 persons and are main
tained at an expense of $8,000, 000. As all of the bu
reaus have a C01llmon purpose, and considerable money 
and time is wasted by the duplication of work, it is 
urged that they be placed nnder the direction of a sin
gle head. The statistical records of the national re
sources and products of the country are collected and 
kept by eight different agencies connected with six 
different government department bureaus, not count
ing the Census Bureau. The proposal which is to be 
submitted to Congress is to consolidate all the statis
tical bureaus and establish a permanent census, which 
shall do in a systematic way what is now done once 
in ten years at great expense. Congress will be asked 
to decide upon the general programme, and as oppor
tunity offers, transfer the different bureaus to some 
one of the departments. 

...... 

THE HEAVENS FOR FEBRUARY. 
BY WILLIAM: R. BROOKS, M.A" F.R.A.S. 

THE SUN. 

On the first day of February there will be an annular 
eclipse of the sun. It will be visible as a partial eclipse 
in the United States, and as such only south of a line 
drawn from Boston in a southwesterly direction 
through the Middle and Southern States to the 
southern point of lower California. To all places north 
of this line the eclipse will not be visible. In the 
vicinity of the Atlantic coast from Charleston to Bos
ton a small phase of the eclipse will be visible shortly 
before sunset. The path of annulus, from thirty-five to 
forty miles in width, extends from a point about 10 deg. 
east of the northeastern coast of Australia, across the 
South Pacific Ocean and the northern part of South 
America, ending on the northeastern coast of the last 
named country. 

Along this path the moon will appear to pass cen
trally across the disk of the sun; but the relative dis
tances of t.hese two bodies from the earth are such at 
the period of this eclipse that the moon does not quite 
hide the entire face of the sun. At the moment of 
greatest obscuration there will be seen a narrow ring of 
sunlight surrounding the moon on all sides. Hence the 
designation annular eclipse. 

An enormous sunspot has been visible on the sun's 
face during January, and it is quite likely to appear by 
rotation early in February, although it may be very 
much changed in both size and form. During its 
passage in January this spot was easily visible to 
the naked eye through a smoked glass. In the telescope 
it was, indeed, a fine object. 'I'he apparition of this great 
disturbance is remarkable, coming as it does at what is 
regarded as the minimum stage of the sunspot periodi
city. All having telescopes properly arranged for solar 
observation should keep a watch on the sun at the 
present time. 

The sun's right ascension on February 1 is 21 h. 2 m. 
33 s. ; and its declination south, "16 deg. 52 m. 33 s. On the 
last day of the month its right ascensIon is 22 h. 47 m. 
41 S. ; declination south 7 deg. 39 m. 56 s. 

MERCURY. 

Mercury is morning star, reaching its greatest 
elongation west of the sun, 26 deg. 23 m. ,  on January 15. 
This will be the best time to look for Mercury as 
morning star, although its southern declination is un
favorable. The position of Mercury at that time will 
be, right ascension 20 h. 16 m. 30 s. ; declination south 
19 deg. 35 m. 16 s. 

Mercury is stationary on the second, and in aphelion 
on the twenty-seventh day of the month. 

VENUS. 

Venus is eveuing star, and shines with regal splendor
in the southwestern sky long after sunset. It reaches 
its greatest elongation, 46 deg. 39 m. east of the sun, on 
February 16. 

xv�it�i'i5R�X�·I�W�'i��Mit¥�G.:':'Wh';"i··Pj.e';8.:':'·A"··pj.e';8··for 17577 tion to the system, we think, as before, that their work 
xvi�rS'b'(li'l'£rg��E'N���':.�nh�hi!fJl.��esF-;;�,H�':,�!:iJ;��nimiir';8siv'';'ii: 17589 should be considered as both preparatory and supplelu�t6t!igl�sM:ch��rc�r���e:��� r���i�adu;t;il:risAr:J�?��::::::: lig: lllentary to apprenticeship. If the tendency of Inodern 
XVI1����C'tl:��I�lJ�.�Xfc�g�N��g.nIf:elh�2�;:��t'i�rzatio.i.·of 175&1 apprenticeship is toward a too rigid specializat.ion, the 

C�:��g�!it��a����r��g���b:!!�������a .. ��a�a�� .. � .. ������:�� 1'lU89 trade school will ;lct as an effective corrective, giving 

Venus is in conjunction with the moon on the fift h of 
the month at 5 h. 43 m. in the afternoon, when VblIUS 
will be 3 deg. 48 m. south of the moon. This will form 
a most enchanting celestial picture, the moon being in 
the crescent phase at that time. 

On the first day of the month Ven us crosses the me· 
ridian at 3 h. 8 m. in the afternoon and sets at 9 h. 10 m. 
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JANUARY 30, 1&)7.] J ,itutifi, �tutri,au. 
P. M. On thelast day of the month Venus crosses the in which they will sleep together with door and 
meridian at 2 h. 58 m. and sets at 9 h. 45 m. P. M. window shutter closed during the rainy season. In a 

The right ascension of Venus on the fifteenth of the city with the climatic conditions of Bombay, and with 
month is 0 h. 49 m. 27 S.;  and its declination north 6 such a dense population, the sanitary rules should be 
deg. 59 m. 22 s. I stricter and th� individu� complian� with them mo�e 

MARS. i complete than 18 the case m Europe If the death rate IS 
Mars is evening star, and, being at a high altitude in to be kept within reasonable limits. The reverse, how

the early evening hours, is well placed for telescopic ever, is the case, and the city appears always to exist 
study. Mars is yet in the confines of the constellation I on the verge of an epidemic of some sort. 
Taurus, through which it is moving slowly eastward. I The customs of the natives add to the hideousness of 

On February 11, at 2 h. 43 m. in the afternoon, Mars the plague. The Mohammedan cemeteries are over
is in conjunction with the moon, when the planet will crowded, and it is impossible to find men enough to 
be 1 deg. 51 m. south of the moon. On the 19th of the dig graves and bury the dead. The sound of dirges 
month there will be a conjunction of Mars and Nep- 'is incessant in ani around the places where the Hin
tune, when the latter planet will be 4 deg. 2 m. south of doos burn their dead, in accordance with their time 
Mars. This will be a fll-vorable time to pick up Nep- honored custom, and the funeral music has a most 
tune with a moderate size telescope. A magnifying depressing influence on all who hear it, natives and 
power of 200 to 300 diameters will show a perceptible foreigners alike. It is stated that numbers of dead 
disk to the planet, which stars of about the same bodies of Parsees, the religious sect who expose their 
magnitude will not give. Thus by its different ap- \ dead to be eaten by the vultures, are slowly decom
pearance among the stars Neptune may, with care, be posing in the open air in the places in which they 
identified. are left. They have not been eaten by the vultures, 

On February 1 Mars crosses the meridian at 7 h. 56 m. the birds having been overgorged by the great 
P. M. , and sets at half past three A. M. abundance of corpses furnished to them. 

On the last day of the month it crosses the meridian Everywhere the greatest difficulty is experienced in 
at 6 h. 44 m. P. M. ,  aud sets at 2 h. 25 m. A. M. obtaining men to carry the dead to the cemeteries, the 

The right ascension of Mars on February 15 is 5 h. , Dokhornas or " Towers of Silence," and the " Burning 
o m. 53 s. ; and its declination north 25 deg. 26 m. 17 s. I Ghats." 

JUPITER. The point which most interests Europeans is whether 

.Jupiter is morning star until February 23, when it the awful disease is likely to flourish in northern lati

comes into opposition with the sun, or 180 deg. there- tudes if the infection is introduced there ; but no evi

from, after which date it is evening star. dence is forthcoming as yet. It is argued by medical 

It is in excellent position for observation, and many men, h?wever, that if the plague is ?angerou� in Hong

interesting details of its belts and satellites may be Kong, It
. 
would find �n equ�lly prolIfic field . m London 

seen with even small telescopes. Ip. the great tele- f and !'ans as far as clImat� IS concer�ed. It 18 generally 

scopes .Jupiter is a magnificent object. I adlUl!ted that. 
th.e .plague IS a filth ?Isea:se, but there are 

The planet is in the constellation Leo. certaI� peculIarItIes connected 
.
WIt� Its spr?R? D�. 

On February 17, at 7 h. 3 m. P. M. , .Jupiter is in COIl- Ha�me, the ,;ell �nown bacterIologIst, who 18 I�V?�tI

junction with the moon when the planet will be 3 deg gatmg the subJect m Bombay, fastens the responSIbIlIty 

33 m. north of the mood. 
. 

for carrying the infection upon rats, ants and other ver

On the first of the month .Jnpiter rises at 7 h. 15 .m. min and insects with which
.houses are infested. Rats 

P. M. On the last of the month it rises shortly before have the plague. They dIe and are eaten by ants, 

sunset. I which carry the germs .into the crevices o� bui�din� 
The right ascension of .Jupiter on Febrnary 15 is 10 and to watertaps and sm�. Thus the pOlson IS dI�-

h. 33 m. 57 s. ; and its declination north 10 deg. 27 m. fused and cannot be eradIcated except by fire. ThIS 

24 s. explains the efficacy of the old method of cleansing by 
SATURN. conflagration, and, at the same time, the futility of iso-

Saturn is morning star. It comes into quadrature; la�ing the si?k as in other infectious diseases. �he only 

with the sun on February 18, when it will be 90 deg. I !h�ng t? do IS to remove th? healthy. Dr. Haffkme has, 

west of the sun. Saturn rises on the first of the month I It IS sald, proved the effiCIency of attenuated plague 

at 2 h. 10 m. A. M. and at the last of the month at 12 virus as an antidote for the disease. 

h. 30 m. A. M. Dr. Yersin, a French physician, claims also to have 

URANUS AND NEPTUNE. discovered an antidote for the bubonic plague. In the 
course of an interview with a writer of the Monde 

Uranus is in the morning sky, and is in quadrature Illustre Dr. Yersin said : " This plague is really the 
with the sun on February 17, when its position will be cleanest of all diseases. The patient has a little fever 
in right ascension 15 h. 47 m. 10 s. ; declination south, I feels a slight fatigue, a boil makes its appearanc� 
19 deg. 42 m. 41 s. and after a few hours of suffering he dies without any 

Neptune is in the evening sky, and its place is indi- of those repugnant complications peculiar to other 
cated in the section on Mars, with which planet it is in epidemic diseases. " 
conjunction on February 19. . The doctor has also studied the bacilli of the plague. 

Smith Observatory, Geneva, N. Y. , .January 20, 1897. .. The pulp of the buboes, " he said, .. is in every case 
• • • I .. filled with a veritable mass of short and stout bacilli, 

The Plague In Bombay. with rounded heads. Sometimes the bacilli appear as 
The eyes of the whole world are now turned toward if surrounded by a capsule. They are found in large 

India. Each day's news from the stricken land makes quantities in the buboes and ganglions of the patients. " 
it apparent that another great tragedy is being enacted Dr. Yersin concluded that inoculation of a more viru
in the East. The heart of Europe has now been lent variety of the specific bacillus would give immu
touched, and supplies are being hurried forward, nity against the plague. and after first experimenting 
though in many thousands of cases they will arrive too on animals he was equally successful later with human 
late. The famine in India has been caused by the beings. These experiments, as stated in the New York 
failure of the crops owing to the small amount of rain. Herald's dispatch from Bombay, are in the same direc 
fall. A very large proportion of the population of India tion as those made by Prof. Haffkine. 
is miserably poor, and the struggle for daily existence is The conclusions drawn from a study of the spread of 
hard enough ordinarily, so that when famine or any in- plague are as follows, says the London Lancet : I. 
creased scarcity of food occurs, it is usually followed by Varieties : 1. The varieties of plague known under the 
an astonishingly increased amount of sickness and names of (a) fulminant, (b) typical, and (c) pestis minor 
mortality. are allied. 2. The cause of fuhninant and typical 

Crowding close on the heels of famine came the plague is a diplobacterium in the blood and tissues. 
bubonic plague, and to-day half the population of The cause of pestis minor may be allied diplobacterium, 
Bombay have fled from the city, and, unfortunately, but with a lesser toxic power. 3. An appropriate name 
they have nothing to support themselves on in the for the fulminant and typical plague is " malignant 
country, so that many must fall victims to the slower polyadenitis. "  An appropriate name for the mild 
death by starvation. The death rate from the bubonic variety (pestis minor) is "benign polyadenitis. " II. 
plague has risen to about one hundred and fifty per Infection and contagion : 1 .  Plague is infectious chiefly 
day in Bombay. In spite of the panic, many victims by the dust arising during the cleansing of dwelling 
of the plague refuse to accept medical aid, regarding houses which plague patients have occupied. 2. Plague 
the disease as a visitation of God. is contagious by prolonged aud intimate contact with 

The difficulties of sanitary administration arise from the pla.gue stricken, as in the case of a nurse carrying 
the rapidity of decomposition of organic matter, the a child ill of the disease. III. Distribution : 1. Plague 
density of population, and the primitive habits of the is met with in a definite area of Asia which may be 
people, which have never been brought in line with the termed the " plague belt. " 2. That the home of plague 
necessities of a closely inhabited town having in certain at the present day is Mesopotamia and the countries 
wards a density of 760 per acre. In addition to the adjacent. 3. From Mesopotamia as a focus the plague 
fixed population there is a constant current of immi- may spread northward to the Caspian Sea, westward 
grants coming from the mainland, mostly of the labor- to the Red Sea, southward as far as Bombay, and east· 
ing class, who remain for a time to benefit by the well I ward as far as (Formosa) the China Sea. 4. During 
paid labor of the city and who return to agricultural the present century plague has shown a western retro
occupations. These people know nothing of sewers, cession and an eastern accession of virulence. IV. The 
latrines, waterworks, or conservancy regulations. They bacillus : 1. Typical plague (malignant polyadenitis) 
seek lodgings in the densely crowded parts of the town, is associated with pestis minor (benign polyadenitis). 
and the men will often join, eight together, in the hire 2. A bacillus of somewhat similar appearance micro
of & single room, ten feet square and eight feet high, I scopically is reputed to be found in both. S. The 

bacilli differ in their toxic powers only (?). 4. A benigE. 
polyadenitis may run its course without being preceded 
or followed by the malignant variety. 5. Malignant 
polyadenitis may run its course without being preceded 
or followed by the benign variety. 6. The bacillus of 
the benign variety attains malignancy by passing 
through some intermediate host, possibly, but not 
probably, the rat. 

It would not be surprising if within a month a 
genuine plague panic should spread through Europe, 
and Italy has already summoned an International Con
ference to meet at Rome to consider measures for deal
ing with the danger. The Indian mail arriving in New 
York has been fumigated before being assorted. 

• f ••• 
Recent Patent and Trademark DeCisions. 

American Cereal Company v. Eli Pettijohn Cereal 
Company (U. S. C. C. A. , 7th Cir.), 76 Fed. , 372. 

Preliminary Injunction.-A preliminary injunction 
is somewhat in the nature of a judgment, and execu
tion before t.rial. and, therefore, should not be granted 
except in cases of pressing necessity, and then the right 
to do it must be clear and the injury must be grievous. 
Generally, where the injury may be measured in money, 
the infringer or wrong doer should be shown to be pe
cuniarily unable to respond in damages. Hence, the 
trade name " Pettijohn," used in connection with cer
tain prepared cereal foods, where the complainant's 
exclusive right to the name seems, upon the evidence, 
doubtful, will not be prohibited by a preliminary in
junction. 
Dickinson v. A. Plamondon Manufacturing Company 

(U. S. C. C. ,  Ill. ), 76 Fed. , 456. 
Brick Machines. -The Thomas patents, No. 315,855 

and No. 375,660, and the Brewis patents, No. 324,453 
and No. 395,871, must be limited strictly to the particu
lar mechanism set forth. In them the machines operate 
by filling and compressing pulverized clay in plungers 
that approach each other by varied relative motions ; 
hence they are not infringed by a device which, while 
accomplishing the same result in much the same way, 
is, however, mechanically different and in point of 
strength and durability very superior. 
Seaberry v . .Johnson (U. S. C. C. ,  N . .J. ), 76 Fed. , 456. 

Construction and Limitation of Claims.-Courls are 
bound by the language chosen by the inventor in the 
statement of his claims of invention, and they do not 
have either the right or the power to enlarge them, 
even where the patentee had been really entitled to 
more than the terms of the claims would include. For 
example, in this case the patent is for an improvement 
in disinfectants consisting of a particular form of sul
phur candle, and while in the deRcription he speaks of 
a . certain band as "preferably of metal," in the claim 
he mentions only " a  surrounding band of metal. " 
Hence he must be limited to his statement in his claim, 
and his patent was not infringed by a candle provided 
with a paper band so treated as to be incombustible. 

Improvement in Disinfectants. -The Shaw patent, 
No. 390,314, has been construed and limited to the spe
cific terms of the claim. 
Foster v. Bent (Comr. 's Dec. ), 77 O. G. , 1781. 

Amendment of Preliminary Statement.-In order to 
amend a preliminary statement, the party must present 
facts furnishing the same grounds for amendment as is 
required in modern court practice in amending plead
ings. It is never proper to allow a preliminary state
ment to be amended as a matter of course without first 
showing the facts to justify it, and in considering the 
amendment it should not be disposed of on affidavits 
alone, but upon the entire record. An amendment 
should be permitted where undisputable facts show, 
beyond doubt, that a mistake had been made that 
would defeat justice, and where such facts, by the exer
cise of reasonable diligence, could not have been found 
and were not found earlier. Where the party did not 
give the preliminary statement adequate study or fol
low back the details in his own mind, but confused the 
article which he afterward made with the one he then 
invented, are not sufficient grounds for an amendment. 

••••• 
A. Vegetable Pumping Engine. 

This is the title bestowed upon the ordinary tree by 
Sir BenjamiiI Ward Richardson. In a recent address, 
quoted in Cassier's Magazine, he says : "Hydrauli.c en
gineers would be sorely puzzled to explain how the large 
quantity of water required to supply the evaporation 
from the extended leaf surface is raised to heights up 
to 400 feet and above. We know that the source of 
energy must be the sun's rays, and we know further 
that, in the production of starch, the leaf stores up less 
than one per cent of the available energy, so that 
plenty remains for raising water. Experiments have 
shown that transpiration at the leaf establishes a 
draught upon the sap, and there is reason to believe 
that this pull is transmitted to the root by tensile stress. 
The idea of a rope of water sustaining a pull of perhaps 
150 pounds per square inch may be repugnant to many 
engineers, but the tensile strength and extensibility of 
water and other fluids have been proved experiment
ally by Prof. Osborne Reynolds and by Prof. Worth
ington and others." 
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A TRIO OF ONE THOUSAND HORSE POWER BOILERS. 

(Continued from first page. ) 
cular and sixteen feet in diameter. the firebox having 
an outside diameter of eighteen feet. 'rhe firebox 
and boiler are completely inclosed in a plate iite�l cas-

J titutifit �mttitau. 
are carried by the outer casing. Boiler No. 2 is fitted 
with St. John's wire screen shaking grate, which is the 
invention of Mr. St. John, the vice president of the New 
York Steam Company. As its nalIle implies, this grate 
is of the rocking type; but instead of the customary 
cast iron bars which form the surface of the ordinary 
grate, the separate units of the St. John grate consist 
of an outer cast iron frame which is filled in with a 
wire screen. The screens are of No. 8 wire, with 
a % inch mesh. It will readily be underRtood that 
by the substitution of wire f�r cast iron the total 
air space has been greatly increased, the average 
for a cast iron grate being 35 to 40 per cent, whereas 
it is claimed that this grate presents as high as 65 per 
cent of air space. The wire screen was adopted as the 
result of a series of experiments in which it was found 
that the tendency of the cast iron bars to burn out was 
lessened as their thickness was reduced. When the 
minimum thickness of cast iron 
had been reached the wire screen 
was tried experimentally and 
proved to he a great success. 
The small section of the metal 
and the abundant rush of cold 
air effectively prevent any burn· 
ing of the wires. The grate. 
burn about 26 pounds of No. 1 
Buckwheat coal per square foot 
per hour. There are six fire doors 
and six ash pit doors to each 
boiler, and the doors which will 
be seen in the casing give access 
for cleaning the tubes. 

Subjoined are the results of a 
test of a similar boiler-Morrin 
Climax-recently made by Mr. 
G. C St. John at the Dey Street 
station of the company in New 
York : 
Length of test , ... • 5)4 b ours 
Am o unt of water con-

sumed ..... .. . . .  193,562 pounds 
Coal burned ..... . .. 21,280 .. 
Average temperature 

of feed water . . . . . 139 degrees 

Kind of coal nsed .. . . Shamokin No. 1 Buck 
Evaporation per lb. 

of coal actual .... 

Horse power devel-
9 pounds 

o ped. . . . ...... . . 1,229 

[J ANUARY 30, 1897. 

long-were about to be fastened together, the spine of 
the 90 foot kite broke and the kite was torn to bits in 
the high southeasterly wind. The lieutenant had 
another 90 foot kite at hand and had it floated in 
a moment. To hold the four kites the services of four 
more soldiers were enlh,ted, making nine men in all. 

A half-inch manila cord running from a massive iron 
windlass, made fast to a tree, was bent on to the kite 
lines, where they had been joined with the aid of an 
iron ring. To this ring was made fast a block, through 
which was rove 100 feet of manila rope, to one end of 
which a boatswain's chair was swung. The lieutenant 
got into. the chair on what he calls the hoisting line. 
and two soldiers held the other end of the line, ready 
to send him aloft when he made the signal. The line 
on the windlass was let out until the block on the kite 
strings was about fifty feet above the earth. At that 
t.ime the wind was blowing about fifteen miles an 

Eva p o ration f r o  m 

aud at 212 degrees 10 p o unds A SHIPMENT OF CLIMAX BOILER TUBES. 

SECTION AL VIEWS OF ONE THOUSAND HORSE 

POWER CLIMAX BOILER. 

For the purposes of' the test 
the boiler was connected up to a meter, which was 
carefully corrected by running the water tlmmgh the 
meter into a tank on scales. The coal was weighed to 
the boiler from scales which weigh all the coal that 
goes to the station. The quality of coal was what is 
known as Shamokin No. 1 " buck. " On another occa
sion 1,000 horse power was developed on the boiler with 
a fire burning .. rice" coal. 

• ••• • 

An Ascen sion wltll '.l'alldelD Kites. 
Lieut. Hugh D. Wise, Ninth Infantry, stationed 

at Governor's Island, New York Harbor, made an 
ascension with tandem kites on January 21. This 
is the first ascension by kites in this country. Lieut. 
Wise's kite experiments have been referred to before 

ing which rests upon the outer edge of the concrete in the columns of the SCIENTIFIC AMERICAN. The 
foundation. In the case of the Climax boilers the lieutenant flew four modified Hargraves kites and had 
shell is lined with 3 inches of firebrick, and in the no parachute, so that a fall would, without doubt, have 
Colum bia boiler the radiation of the heat is to be pre- been fatal. 
vented by an air space inclosed within a double shell. The lieutenant, assisted by Corporal Lewis and five 
The total height of the casing is 40 feet; and the privates, put up early in the afternoon two kites, one 
smokestacks, which are 5� feet in diameter, rise to a with 90 square feet of cotton surface and the other, at 
height of 80 feet above the hoods, or about 125 feet the top of the string, with 20 square feet of surface. 
from the ground. Within the hood is located a feed Two other kites in tandem, the higher one containing 
water heater consisting of a coil of 3 inch pipe, with a 140 and the lower 160 square feet, were flown iIll
heating surface of 150 square feet. mediately afterward, and just as the two strings below 

From the above description it will be understood I the lowest kite in the tandems-each string 150 feet 
that the grate 

hour, but it diminished rapidly, and for five minutes 
the lieutenant was just barely lifted and lowered alter
nately by the sagging of the lines. At about four 
o'clock the wind became quite brisk froIll the southeast 
and lifted the lieutenant about five feet clear of the 
ground. He gave the signal to the soldiers to hoist 
away, and they did so with a will, carrying him up to 
the block. 

The wind died down again at this time, and the line 
sagged so much that the lieutenant came down to 
within about twenty feet of the ground. He ordered 
the soldiers to lower away again, and he came to earth 
once more. '.rhe wind was acquiring a good deal more 
force, and the lieutenant remained in the chair and 
again signaled the men to haul on the hoisting rope. 
This time the kite strings were taut; they sagged 
only a foot or so even after the lieutenant had been 
hauled up to the block. He was then forty-two feet 
from the ground. The oscillation of the swing was 
slight, and he did not feel uncomfortable. He was a 
little above the eaves of the officers' quarters near by. 
He might have gone higher, but he did not thiuk 
it essential, as he had demonstrated the practicability 
of his idea. 

Lieutenant Wise has some sixty kites of various 
forms, and he is thoroughly convinced that kites may 
be put to many practical uses. Their portability and 
their ability to stand a hard gale which would destroy 

a balloon are 
is annular in 
p l a n ,  extend
ing f r o m  the 
outside casing 
to the central 
standpipe. The 
total grate sur
f a c e  is 1 6 0  
sq uare feet and 
the total heat
ing surface for 
the whole lloil
er reaches the 
enormous fig
u l' e of 10,000 
s q u a  r e feet. 
The inner ends 
of t h e  grate 
bars are car
ried on a ring 
riveted to the 
standpipe, and 
the outer ends CENTRAL STANDPIPE FOR ONE THOUSAN:D HORSE POWER BOILER. 

all In their fa
vor. Lieuten
ant Wise lIOW 
enjoys the dis
tinction of be
ing the third 
m a n  t o  b e  
r a i s e d to a 
c o n  s i d  e rable 
distance lin the 
a i l' by kites, 
the others be
ing Lawrence 
Har�raves, of 
Australia, who 
ascended forty 
feet, and Cap
tain H. Baden 
P o w e l l ,  who 
a s c e n d ed 
o n e  hundred 
f e e t  in Eng
land. 
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A BICYCLE FRAME REINFORCE. I as it was found tHat the mere heating of the gas by an manner to ascertain the presence of every individual 
The illustration represents a means of strengthening : incandescent platinum wire was sufficient to cause an man on the other side of the impervious dividing 

bicycle frames, designed to enable them to withstand ! explosive decomposition of the acetylene. Average barrier. One of the women inadvertently let drop 
more severe strains on the parts where the severest figures from a number of experiments made with differ- the fact that she had recognized her husband, whose 
stresses corne, while the total weight may be lessened. i ent degrees of initial compression showed the following position there must, according to rule, have been com-
The improvement has been patented by Ferdinand F. rises of pressure : pletely unknown to her. N one of the officers could 
Ide, and is being introduced by the F. F. Ide Manu-

lnitiai Pressure o:axi�nmNu,re account for an unpermitted knowledge which was 
facturing Company, Peoria, Ill, It consists of a novel Lb. per sq. in. eLh. �� Sq���lOn. Ratio. found to be shared by all the other women. At last a 
form of reinforcing sleeves to be fitted snugly on the 31'7 188'7 4'4 very careful examination of the chapel gave an expla-
parts of the frame tubes where the greatest strains ::: ::� :�� nation of the mystery, Although strictly divided, as 
come. Each sleeve has on opposite sides elongated · 160'0 1,312 0 8·2 we have said, both the male and female prisoners faced 

IDE'S BICYCLE FRAME CONSTRUCTION. 

tongues. which taper gradually and become thinner 
toward the points. The tongues and sleeves are brazed 
t.o the frame tubes, and are designed to take up the 
strains transversely or widthwise, thus providing the 
requisite strength at the desired points. The tubes of 
which the bicycle frame is constructed, which have 
heretofore been of uniform thickness throughout, may 
be made much lighter when this reinforce is applied at 
the points where the greatest strains come. 

• • • • • 
N otes on Acetylenc. 

3(U '(} 3,028'0 10'1 the altar in their seats, and m'er it had been fixed a 

On opening the steel test tube after an experiment, it 
very large brass cross against the wall, so highly pol

was found to be filled with a mass of finely divided ished as to form a very good l1 I irror. In its clear sur

carbon agglomerated together by the increase of pres- face the women saw the reflection of every man as he 

sure. The rise of temperature at the moment of explo- passed to his place, and had enjoyed the spectacle with 

sion was considerable, and in the case of the last of the impunity, till a wife, much inter�sted in the appear

{'xperiments. referred to above, amounted to as much ance of her spouse, ha:d made an Imprudent remark to 

as 2, 750° C, 
. 
It was moreover, found possible to deton- one of

, 
the officers, whIC? revealed the fact. The brass . ' .  I cross mstantaneously dIsappeared, and the blank wall ate hquefied acetylene m the same way, a pressure of b h ' d ·t 1 t II t " Th L·t 3 t . h b '  th tt · d Th e m I no onger ·e s any secre s. - e 1 erarv over 5 ons per square mc emg · en a ame . e 

I D' t 
. 

explosion was started, as in the previous cases, by Iges . 
• , • • • 

means of a white-hot platinum wire. Dropping a bot- A NOVEL WRENCH. 
tIe of t.he liquefie.d gas, ?r allowing a heavy ob�ect to I The tool shown in the engraving is adapted for use 
fall on It, proved msuffiClent to detonate the ml.xture, , either as a pipe wrench or a monkey wI'ench, and has a 
a�though whe? the bottle was b�oken by the WeIght a novel and convenient adjustment for the movable jaw. 
VIOlent expl�slOn occurred. ThIS, ho,;ever, arose �rQm It forms the subject of a patent recently issued to �he combustIOn of the gas, �nd thus dl�ered materIal�y Murat K. Flye, of Sharpsburg, Texas. In Fig. 1 it is 
m �ature from the experIments prevlOus�y m�de, m shown in use as a pipe wrench and in Fig. 2 as a 
whICh the acetylene was merely resolved mto Its ele- monkey wrench ; Fig. 3 representing the improvement 
ments. 

_ , • • • in perspective, The shank of the movable jaw is con-
Devices of P rl80neJ'1! for Commu nication With nected to the main shank by a yoke whose side plates 

Each Other. have longitudinal slots in which is movable a cam 
Some of the ingenious tricks resorted to by the in- lever, and when the latter is at the rear end of the 

mates of jails and reformatories to hold communica- slots, the wrench is especially efficient as a pipe wrench, 
tion, contrary to the rules, with their fellow prisoners the yoke then having a rocking movement, which i� 
are thus described in an article on prison life in The facilitated by the beveled rear end of the movable 
Hospital (November 14) : shank. The parts are in the position shown in Fig. 3 

, . 'rhe prisoners . . . make every conceivable when the wrench is to be adjusted to a pipe, the throw

effort to hold intercourse of some kind with their fel- ing down of the cam lever then bringing the jaws into 
low culprits, if only to relieve the silence and solitude 
-intolerable to persons of their class, who have not 
sufficient cultivation of mind to supply them with food 
for thought. . . , Knocking on the walls of separa-
tion between the cells, scratching sentences on the sides 

The following notes on acetylene are 
recent technical journals : 

extracted from of the baths or the bottom of the tins used to contain 

Acetylene gas is being experimented with in Paris as 
a means of lighting omnibuses, says the Progressive 
Age. The gas generator, weighing about 26 pounds, 
is placed upon the back platform, under the stairway 
leading to the top seats. This generator will produce 
about one cubic meter of gas from one charging ; but, 
as recent photometric mea'Surements make the acety
lene gas give about fifteen times more light than 
ordinary gas, this amount provides sufficient light for 
one trip. The gas is produced from water and calcium 
carbide, the generator being so arranged as to furnish 
the gas in a manner exactly proportioned to the con
sumption under It pressure of only 5 '2 inches of water. 
The light is sufficiently bright to admit the reading of 
newspapers, and there is no odor. The new light has 
been too recently introduced to permit any close esti
mates as to its actual economy, but the cost is said to 
be less than that of light from petroleum lamps. The 
electric accumulators previously tried weighed 275 
pounds, and the sulphuric acid solution employed was 
easily spilled and gave trouble. 

Some experiments recently completed by Messrs. 
Berthelot and Vieille, says the American Gaslight 
Journal, show that considerable precautions are neces
sary in dealing with acetylene, particularly in the cOIll
pressed state. The gas in question is an endothermic 
body-that is to say, a quantity of heat is iiberated on 
decomposing it into its constituents, hydrogen and car
bon. Reasoning on this basis, the experimenters deter
mined to try whether the gas could not be detonated 
by means of a cap 
of fulminate of 
lllercury. T h i s  
proved possible, 
though at atmo
spheric preslmres 
the e x  p l o s  i v e 
wave did not pro
ceed throughout 
the body of the 
gas, the decompo
sition being limit
ed to the iUlTnedi
ate neighborhood 
of the detonation: 

their gruel, and many other devices of that inadequate 
nature, are instantly detected and stopped by the 
officials. The chapel is perhaps the most favorable 
ground for enabling them to let their presence at least 
be known to acquaintances who have been incarcerated 
at an earlier or later period from t.hemselves. The 
male and female prisoners are, of course, rigidly sepa
rated during the services. A high and strong wooden 
partition divides the portion of the building they re
spectively oecupy, but they do not allow t.his serious 
obstacle to deter them altogether from the communica
tions they specially desire to hold with the opposite 
sex. In singing the hymns they often try to introduce 
words of their own, or make very peculiar responses, 
which can be understood over the wall. A male pris
oner will be affiicted with an extremely bad cough, 
which, in measured attacks, makes known to a lady 
friend on the other side that he is • in quod ; '  but he is 
seldom oppressed by this bronchial malady on more 
than one occasion, since the governor informs him that, 
as his cough is so distressing, he is to remain in his cell 
and not be exposed to the air of the chapel until he is 
better-a cure for his complaint which is at once per
fectly complete, On the female side of the partition a 
woman permitted to take her infant, born in prison, to 
chapel with her, pinches the unfortunat.e mite till its 
shrill yells reveal her proximity to its father attentively 
listening through the wall. 

.. Recently the governor of one of our county prisons 
was greatly perplexed by the discovery that the female 
criminals in his charge managed in some mysterious 

FLYE'S IMPROVED WRENCH. 

closer engagement. With the cam lever shifted to the 
forward end of the slots, as shown in Fig, 2, the sliding 
shank is brought close to the main shank, and, aftel' 
adjusting the wrench to a nut, the lever is thrown 
down, clamping the movable jaw in place, with both 
jaws at right angles to the body of the wrench. 

.. . . t .  
METHOD OF MEASURING THE SPEED OF CAMERA 

SHU T TERS. 
Captain W. de W. Abney explained before the Camera 

Club, of London, a short time ago, his method of 
measuring the speed of photographic camera shutters, 
which has special advantages as regards accuracy and 
facility of record, brought about in a somewhat novel 
manner. In a report of his lecture, which we extract 
from the London Amateur Photographer, are several 
interesting facts. The lecturer pointed out that it was 

When, however, 
the gas was com
pressed,  the expe
rimeEts s h o w e d  
that it m i g  h t 
prove a dangerous 
e x p  I o s i  v e .  In 
fact, it was not 
then necessary to 
nse � detonator, APPARATUS FOR MEASURING THE SPEED OF CAMERA SHUTTERS. 

quite as import
a n t  t o  k n o w  
whether we were 
giving an expos
ure of say -{u or 
-io of a second as 
one of 5 or 15 sec
onds. The appa
ratus enables us 
not only to meas
ure the time of ex
posure, but also 
causes any kind 
of shutter to draw 
its own diagram, · 
and froIll this dia
gram s e v e  r a I 
things are made 
known, e. g. , how 
long it took to 
open, and to ClOSE" 
and how long the 
working aperture 
of the lens was 
fully open, etc.-
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three points of very great practical importance. The 
apparatus employed is somewhat as follows : 

A source of light ; in this case the electric arc, but 
magnesium can be used : the essentials being a steady 
and strong actinic light. 

A supplementary positive lens. This is so placed 
that. it throws an image of the carbon points upon the 
lens in tbe front of the camera. 

The electric arc lamp will be noticed at the right 
hand of the end of the engraving, which projects a 
beam of light upon the condensing lens supported on a 
stand, and this in turn concentrates the beam upon 
the shutter to be tested, which is held in an upright 
stand next to its left. The actuating bulb of the 
shutter will be seen upon the table. Different makes of 
shutters can be held by this stand. The stand next on 
the left supports a spectroscope tube without any lens, 
having the slit two inches long by -rrs of an inch wide, 
in a horizontal position. A cardboard with a slit cut 
in it, inserted in the tube, answers as well as the regnlar 
slit. The condensing lens is adjusted with reference to 
the light so as to fully cover the whole of the horizon
tal slit. The motion of the shutter is in the direction 
of the length of the slit in the card. 

At the left of the spectroscope stand is a rotating 
circular cardboard disk divided into six sector openings 
divided only by a narrow radial bar. The apparatus 
reminds one of a wheel with only six spokes. Along 
the rim are punched out a series of small holes, equi
distant. Six: of these holes correspond to each sector 
opening, so that there are thirty-six holes in all. The 
apparatus is made to revolve (about its center) in a 
vertical plane just in front of the lens of the camera, 
and as each spoke of the wheel passes in front of the 
lens, and is parallel to the slit in the tube, it intercepts 
the light. The wheel is made to revolve at a uniform 
speed by a small electro-motor which will be seen to 
the left of it. It is important to know the wheel's 
rate of revolution. This may be done in two ways. 
First, by blowing air through a small tube perpendicu
lar to the plane of the sector, and just opposite the row 
of the thirty-six holes, it becomes (effectively) a siren. 
The pitch of the note gives the number of air puffs 
passing through tbe holes, and so the rate of revolution 
is known. For example, suppose the air puffs gave a 
note agreeing with a tuning fork which was known to 
vibrate 720 per second, we should know that 720 air 
puffs had passed through the tube and boles opposite 
in a second. Dividing this number by the number of 
holes in the rim, viz. , thirty-six, we get twenty complete 
revolutions per second, and since there are six spokes 
in the wheel , one spoke would follow its neighbor in 
front of the lens in tl"O" of a second. 

A second method, and the one employed on this 
occasion, was tbat of pressing into our service an old 
turnstile counting apparatus. This was attacbed to 
the axis of the revolving sector, and its index wat.ched 
for a set time, say 10 seconds, the number read off and 
divided by 10 to give the number of revolutions per 
second. 

Behind the sector wheel is seen the lens and camera 
arranged in the same plane with the other parts of the 
apparatus, having a special chamber in the rear, 
holding a metal drum five inches in diameter, extend
ing transversely across the interior of the camera to its 
full width. The drum turns about a horizontal axis 
that is parallel to the slit in the spectroscope tube and 
perpendicular to the optic axis of the line of the 
apparatus. One end of the axis projecting through the 
side of the camera has a pulley disk on the end. The 
cylinder may be seen through the broken portion of the 
camera. The camera lens is adjusted to throw a sharp 
image of the slit in the spectroscope, upon the center of 
the surface of the cylinder in the camera. The cylin
der is covered with a strip of sensitive (e. g. , bromide) 
paper held in position by elastic bands. 

In place of the cylinder of bromide paper a circular 
sensitized glass plate can be fixed in a vertical plane in 
the back of the camera and made to rotate or whirl at a 
given speed, tbe flashes of light through the slit im
pressing it in the sbape of radial lines, t.heir number 
determining the rapidity of t.he shutter. 

If now light from the lantern passes through the slit 
lens, etc. , on to the front of the revolving paper on the 
drum, it would trace on the paper a rectangle image 
of the same width and length as the slit, the ver
tical length depending upon the rate of the drum 
revolutions, i. e. , how much paper turned past the 
image of the slit. If the sector be set revolving, 
every time a spoke or bar came in front of the lens it 
would cut off the light while it was passing. On 
developing the paper we should have a dark rectangle 
crossed by bars of light corresponding to the transits of 
tbe spokes. Suppose now the shutter to be of that 
form which causes a rectangUlar opening to pass in 
front of the lens. As the beginning of the opening was 
commencing to travel across the slit we should get an 
image of a portion only of the slit formed on the 
front of the revolving drum, and similarly as the open
ing commenced to close it would cut off more and 
more light from the slit, and so on, the image dwindling 
from a line to a point. 

In Fig. S we have some such result, If we suppose 
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the drum aud sector to be stationary, we should get an 
image of the slit as a straight line as H,H.. If the 
drum revolved and the sector was stationary, this 
straight line would be drawn out into a rectangle. If 
the sectors revolved, we should find this interspaced 
with clear parts, but suppose the shutter to commence 
slowly opening at the end HI,  and go on until the 
whole slit H,H. were fully covered by light for a time 
and then begin to close up again from H, toward H., 
the sector and drum revolving at the time, we should 
have some such figure as N M K L. The triangular 
part, M M' N, corresponding to the time the shutter 
took to get fully open, the rectangUlar part, M M' L L', 
being the time that it remained fully open, and the 
triangular part, L L' K, the period of closing. On further 
examining this diagram we note two complete bar 
spaces, and a little portion outside each, together equal 
to about that between two clear spaces. If now the 
sector were revolving at the rate above supposed and 
described, i. e. , TI"O" second between each bar space, we 
should say tbat the shutter took then something be
tween two and three such intervals to open, say, lli to 
i"O" second to get fully open ; remained fully open about 
two spaces, i. e. , say, -J"O", and closed in a little more than 
one space, rh to Th second. The ideal or theoretical 
perfect shutter is one which takes no time to become 
fully open and to close as quickly, but as this is as yet 
not a practical thing, we have to accept this as a men-

HZ N '  

L 
Fig. 3. 

tal conception, and compare the actual performance 
of any shutter with it by contrasting Its practical 
efficiency with its theoretically possible efficiency ;  we 
thus need but compare the area, M M' L L', i. e. , the 
period of full opening, with the corresponding area, N 
N' K K', i. e. , the base, N K', with base, L M'. 

In Fig. 4 we have two other diagrams yielded by 
shutters opening and closing at the center. The areas 
inclosed by the dotted lines correspond to the ideal 
unit of efficiency. We can see at a glance that the A 
shutter is much more efficient than the other, i. e. , B 
form, which latter takes quite a comparatively long 
time to open as compared with the time it is fully open, 

Fig. 4. 
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Bicycle N o'ell. 

Verdi is trying to eclipse Cato's feat of learning Greek 
at eighty by riding a bicycle at eighty-two. 

Of 28,000 applications for patents in England so far 
this year, more than one-third are for improvements in 
bicycles. 

It is reported, says Uhland's Wochenschrift, that the 
pneumatic tires for the bicycles used in the French 
army are now to be made of leather. 

The average pedestrian moves about thirty inches 
at each step. The wheelman mounted on a bicycle of 
average gear covers about 872' feet at each downward 
movement of the legs, which makes half a revolution 
of the pedals. 

The city of Kobe, Japan, has issued a set of regula
tions governing the use of bicycles in its streets. They 
are much the same as those adopted in this country, 
except that riding for pleasure is prohibited after dark. 
One may ride on business, provided he goes slowly aml 
carries a lantern. 

Ripley Church, southwest of London, is being turned 
into a sort of bicyclists' Westminster Abbey. It has 
now a memorial window to H. L. Cortis, who held a 
number of records a dozen years ago, and another 
window put up by cyclists to the memory of the host· 
esses of the Ripley . Inn. 

I .ady bicyclists have begun to utilize their discarded 
bicycles for ornamental purposes. When a bicycle has 
had its day it is dismembered, limb from limb, and the 
parts hung up on the drawing room wall. On nails 
that once supported china brackets, over doors where 
fans held pORition, all the remains of the old cycles are 
displayed to view. 

A foolhardy feat has been performed by a young 
cyclist at Atlanta, Ga. He rode a bicycle down an in· 
clined board platform two feet wide from the top of a 
high building into the waters of the adjacent lake. 
Four men held the machine while he mounted, and at 
the word " go, " he was sent off, and in an instant shot 
into the water, going over the handlebars of his 
machine. Both rider and bicycle were fished out in 
good condition. 

The most stupid anti· cyclist law, and there have been 
many of them, says the American Wheelman, is reo 
ported from Austria, where, in the district of Neustadt, 
the gendarmes have been arresting all cyclists riding in 
daytime without lanterns. The cyclists of Vienna, the 
most progressive wheelmen in the empire, where the 
sport is not yet free from many vexatious restrictions, 
fomented the most active resistance to the law. A lead
ing journal of the city called on the 20,000 riders of the 
captial to visit Neustadt en masse and, by compelling 
thousands of arrests, to show the stupidity of the law. 

Chainless bicycles, in which two pairs of bevel gears 
are used instead of the chain, are reported to have 
proved their superiority over the present style of wheel 
in a test, in which a wheel was run thirty-nine thou
sand miles without adjustment or appreciable wear, 
says Engineering News. " Dynamometer tests also 
show that the bevel gears run with less frictiou than 
the chain. It is stated that one of the largest manu

but closes quicker than it opens. Examination of facturers will soon put these wheels on the market. An 
many shutters has led the lecturer to the conclusion obstacle to their rapid introduction is the time required 
that very few of them had more than about 65 per cent to construct the machinery necessary for turning out 
efficiency. the bevel wheels, which must be mathematically accu-

When working the apparatus as above described, rate in form."  
when the speed of the sectors and bars was a knowable A duel on bicycles was fought i n  the Boulevard Ney, 
quantity, there was no necessity to measure the speed Paris, recently, says the Westminster Gazette. A large 
of the revolving drum. All that was required was a party of young fellows had been out cycling al l day 
fairly steady motion, and that it be fast enough. This and were returning home, all very hilarious, when two 
the lecturer easily attained for the -demonstrated of them quarreled, and they decided to settle the dis
experiments by revolving the projecting axis by means pute by a duel with swords on their bicycles. The two 
of the fingers or a piece of string in the same way that combatants were placed fifty yards apart and then 
one may cause a top to spin. If, however, the measur- ordered to charge. They rode at one another at a 
ing of the speed of the sectors be a difficulty or furious pace, but overshot the mark and failed to meet. 
objection, the following device may be substituted : a Wheeling quickly round, they returned to the charge, 
vibrating (tuning) fork of known frequency has at- and this time came together with a terrific shock. Both 
tached to one of its arms a small reflecting mirror, were thrown. while the seconds, who were following 
which throws an independent point of light through . behind also on bicycles, fell in their turn, and both 
the lens on to the face of the drum. When the fork is were injured. Neither of the combatants touched the 
made to vibrate and the drum to revolve, tbe light other with his sword, but, in falling, one ran his weapon 
from the small reflector traces a wave curve, and since into himself, and his opponent injured his leg. 
the frequency of the fork's vibrations are known, this A military tandem bicycle bas been designed by an 
wave curve forms a time scale alongside the slit officer of our army and is ill ustrated and described in 
diagram. Examples of this method were shown upon the Journal of the United States Artillery for Novem
the screen. ber-December, by Lieut. William C. Davis, U.S.A. 

Numerous examples were shown and explained, one The feature of the device is the absence of sprocket 
especially demanding mention being, that of a shutter and chain. The two riders sit directly over the front 
which, when set at a rather slow speed, gave a fairly ang rear wheels respectively, and the crank axles are 

satisfactory record of its performances, but when set at geared up to the proper speed by a suitable mechanism 
a higher speed clearly betrayed the fact that it in a gear box on the axle. This is a simple epicycle 
rebounded to such an extent that a slight secondary gear, giving two revolutions of the wheel to one of the 
exposure :was made. Under such circumstances axle. The front or steering wheel is analogous to the 
obviously it would not be likely to yield satisfactory " geared ordinary, " and the two wheels are connected 
negatives. This shutter acted satisfactorily at about by a Humber frame. The gearing is in a dustproof 
iT second, but when its speed was about w� or -.1"0" the gear box, and is oiled through the hollow axle ; the 
rebound exposure rendered it useless. A drop shutter, frame may be hinged to make it more portable, and the 
with elastic band, giving an exposure f-,:om start to weight of this bicycle need not exceed 40 pounds for 
finish of about Ih second, yielded a diagram similar in the roughest service. It is designed to carry two 
shape to that in Fig. 3, but the time during which it riders and 40 pounds additional weight of equipment. 
was fully open was only about m second. Generally The same article describes a number of bicycles de
speaking, the smaller the stop, the higher the signed for military use in the French and German 
efficiency. armies, but all of these have chains. 
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Recent  A rcllleoJ o:,:ical Ne,v8. 

It is said that an unknown ruined city of large area, 
with two temples and two pyramids, has been discov
ered in the state of Gurrero, Mexico, by Mr. William 
Niven, a well known mineralogist. 

Gross vandalilj!m has destroyed some interesting 
Druidical remains on Dartmoor. The stone avenue at 
Bel Tor corner on Sherburton Common and many 
.• hut circles " and .. menshirs " have disappeared. The 
stones have been broken up by contractors to furnish 
material in mending adjacent roads. 

In one of the chief squares of Patras some important 
sculpture and an ancient mosaic pavement have re
cently been discovered. The most important piece is 
a statuette which is undoubtedly a copy of the Athene 
Parthenos of Phidias. The head and arms and part 
of the shield are missing, but it is hoped they may be 
found on further excavation. 

A heathen burying ground, with giant skeletons, 
was recently dug up at Mitterndorf, in the Austrian 
Salzkammergut. Many of the bodies were six feet 
seven inches tall : they were all bu�ied with the feet to 
the east, each inclosed in a circle of stones, with a 
stone under the head. Large earrings and finger. rings 
were found on them, and one skeleton held a kni fe in 
its hand. No signs of Christian burial were discovered. 

A new " Survey of London " is being prepared, under 
the editorship of Sir Walter Besant, which will give an 
account of every important building, institution, and 
company in the whole of Greater London. It will con
tain a bistory of the city, its trade, political power, and 
customs, and will be a complete record of its condition 
rtt the end of the nineteenth century. The book will 
be in eight quarto volumes, fully illustrated, and will 
be publ ished by the Blacks. 

Cornell University, which for some years has had the 
finest archreological museum of any American universi
ty, has j ust added to it a collection of rare specimens 
of ancient Greek pottery, showing the development of 
the art from the beginnings about 1500 B. C. to its per
fection about 450 B. C. These were purchased for the 
university by Prof. B. 1. Wheeler while in charge of 
the American School at Athens last year. A collection 
of ancient Greek coins, bought from the same appro
priation, has not yet been catalogued. 

The London Society for the Protection of Ancient 
B uildings has written to Lord Cromer concerning the 
defacelllent of Nile scenery in consequence of the blast
ing operations now being carried on for the purpose of 
obtaining limestone for the embanking of the river. 
The petitioners point out that although stone has 
always been obtained from the cliffs of the Nile, yet 
the ancients never procured it in the present wasteful 
manner, and suggest that certain spots should be 
selected to take the stone from, and that in future the 
quarries should be driven into the rock, instead of 
prominences being blown away. 

At a recent sitting of the Academy of Inscriptions, a 
letter was read from M. Gaukler, Director of Antiqui
ties in Tunis, reporting the discovery at Susa of a well 
preserved mosaic, the central figure in which is believed 
to be Virgil. Dressed in a white toga with blue border, 
he has on his knees an open papyrus containing the 
eighth line of the first book of the lEneid. The Muse 
of History and the Muse of Tragedy, standing on each 
side, are listening. The central figure, beardless and 
with short hair, agrees with ancient miniatures of Vir
gil, the only portraits hitherto known. The mosaic is 
thought to be a contemporary copy of some celebrated 
work, perhaps of one of the vignettes mentioned by 
Martial. The Academy showed great interest in this 
discovery. 

The Norwegian traveler, Sven Hedin, has contrib
uted to a German journal, Globus, an interesting ac
count of his journeyings in Central Asia, in the district 
north of the Kwenlung Mountains. RuiIis of large 
towns were discovered which have been buried by suc
cessive sandstorms spreading over a thousand years ; 
hence very modern from a Petrie point of view. Sep
arate houses were uncovered of very fragile construc
tion, consisting of wooden pillars, while the walls were 
put together of plaited reeds covered with mud. The 
latter were rendered at once impervious' and suitable 
for decoration by being coated with white plaster. 
Drawings were discovered on these walls, and well exe
cuted, of human figures, horses, dogs and flowers, and, 
judging by the copies which have been brought back, 
of no small artistic merit. Small figures of Buddha 
were also dug up, as well as varions fruit trees, which 
told a tale of the bygone days when this arid surface 
was once made fertile by the waters of the river 
Kerija. 

Dr. D�rpfeld, in one of his recent lectures in this 
country, expressed the opinion that the latest arehreo
logical explorations in Greece, richly rewarded as they 
have been, instead of exhausting the field, have, as yet, 
barely made a beginning in the work of bringing to 
light what Greece has to offer in the way of archreo
logical information, says the American Architect. So 
far as the classical period of G reece is concerned, Del
phi, Olympia, and the cities of Asia Minor have still 
much to show, but the greatest discoveries are proba
bly to be made in the ruins of the prehistoric period, 
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at Mycenre, Argos, Medea, Orchomenos, and other 
places. The remains of ancient Argos, which, accord
ing to the legend, was built by seven one-eyed giants 
from Asia, have hardly been touched, and, after the 
discovery of the body of Agamemnon amid the ashes 
of his palace at Mycenre, it would be hard to say that 
the bones of Jason, if not, indeed, the talking prow of 
the Argo, may not be exhumed in the more ancient 
city, which, even in historical times, showed the tomb 
of Ariadne. It seems to be settled that the inhabitants 
of Argolis at the Homeric period were ignorant of the 
use of writing, thus confirming the ancient tradition, 
that the poems of Homer were not written, but handed 
down by verbal repetition for many generations before 
they were cOlllmitted to writing ; and everything that 
can be learned about the people who have for three 
thousand years been regarded as demigods and heroes 
is doubly interesting, not only as an addition to the 
legends which have made Jason and Medea, Orpheus, 
iEsculapiu8, Theseus, Castor and Pollux, Admet,us and 
Atalanta, and the other Argonauts, nearly as familiar 
to us as' they were to the Roman youths two thousand 
years ago, and to the Greeks a thousand years earlier 
still, but as a contribution to the early history of the 
human race. 

A VEHICLE RUNNING GEAR ATTACHMENT, 
To facilitate the making of short turns with a vehicle 

is the object of the improvement shown in the accom
panying illnstration, according 'to which two small 
wheels or rasters arranged beneath an axle may be 
made to engage the ground and lift the main wheels, 
so that the distance between the wheels supporting the 
axle will be diminished . The improvement has been 
patented by Archie D. Blodgett, of Berlin, N. H. 
Clamped to the rear axle are clips with bearing plates 
in which are held two horizontal :;;hafts, each carrying 

BLODGETT'S VEHICLE RUNNING GEAR. 

at one end a vertical shaft and at the other end a down
wardly extending brace, the lower ends of the braces 
having bearings for the lower ends of the vertical shafts, 
and each of the latter carrying a caster wheel, as shown 
in Fig. 1. Spring� connected with the vertical shaft 
tend to keep the axes of the casters transverse to the 
reach and springs on the hOl'izontal shafts tend to throw 
the vertical shafts rearward and upward, away from the 
ground. Rigidly held on the under side of the reach 
is a guide plate, on each edge of which is a slide co-ope
rating with an arm carried by a thumbscrew in the 
sides of the reach, the arms swinging to allow the slides 
to move freely or hold them at the limit of their move
ment. Projecting downward from each slide is an arm, 
and both arms are connected by rods with the bear
ings of the shafts near the casters, the arms being 
adapted to be locked, to be moved in unison, and being 
also connected by chains to each l'ide of the front axle. 
The arrangement is such that, as the vehicle turns to 
the right, the left hand chain will be drawn on, moving 
the left hand slide, and swinging the corresponding 
vertical shaft downward, when its caster engages the 
ground and lifts the left hand main wheel. When it is 
desired to have both the casters engage the ground, 
the slides are connected with each other by a locking 
bolt, when both casters will engage the ground as the 
vehicle turns in either direction. Fig. 2 represents a 
modification of the improvement in which the use of 
the spiral springs is avoided, and spring arms carried 
by the rear axle are employed, the modification being 
more especially adapted to vehicles in which it is incon
venient or undesirable to attach th(J' rods to the reach. 

. ,  . . . 
DOMESTIC fowls have two diseases of a diphtheritic 

nature, according to a report of M. Gallez to the Bel
gian Academy of Medicine. One is a contagious 
catarrh, called also morve, or fowl glanders, which is 
very contagious and fatal to hens and may give diph
theria to human beings'. The other, though called 
fowl diphtheria, has nothing save the name in common 
with hUlllan diphtheria, 
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Science Notes. 
Prof. Fresenius disclaims any confirmation of M. Bar

ritlre's alleged discovery of a new element, .. lucium." 
The tercentenary of the birth of Descartes was cele

brated at Tours,. recently, by the local archreological 
society. 

The collection of fossils made by the late Prof. Sir 
Joseph Prestwich has been presented to the Geological 
Department of the British Museum by Lady Prestwich. 

Dr. Roux has accepted a decoration from the German 
Emperor. Pasteur declined a similar honor, but the 
conditions were slightly altered in the present case,and 
Dr. Roux very properly did not decline the honor. 

A magnificent daylight meteor was seen by Prof. 
Brooks at the Smith Observatory, Geneva, New York, 
on the afternoon of January 19, soon after sunset. It 
exceeded Venus in brilliancy and moved slowly south
ward across the eastern sky. 

By thermo-electric methods Messrs. Holman, Law
rence, and Barr have recently fixed the melting points 
of the following metals : Copper melts at 1 ,0950 Cent. , 
silver melts at 9700 Cent. , platinum lJlelts at 1, 7590 
Cent. , and aluminulJl melts at 6600 Cent. 

M. Levat has recently made a comnlUnication to the 
Paris Academy of Sciences on the tempering of steel in 
phenol. From comparative trials on the same steels 
tempered in water and phenol respectively, it has been 
found that the hardness and elasticity in the latter 
case was much greater than in the former. 

In medireval times rhinoceros horns were employed 
for drinking cups by royal personages, the notiorl being 
that poison put into them would show itself by bub
bling. There may have been some truth in the idea, 
as many of the ancient poisons were acids, and they 
would decompose the horny material very quickly. 

A bill to promote aerial navigation has been intro
duced by Representative Baker, of New Hampshire. 
It is proposed to give $30,000 to Prof. Langley, $20,000 
to James Selden Cowden, of Virginia, and $20,000 to 
the War Department. '.rhere is little chance of such a 
bill being passed, and it is a question if public money 
should be used for such a purpose. 

M. Gaston Tissandier, who, for the last quarter of a 
century, has presided over La Nature, our excellent 
French contemporary, has just retired from the editor
ship and M. Henri de Parville has succeeded him. The 
character of this model scientific journal will not be 
changed, and it is to be hoped that the high degree of 
success which has attended this journal in the past 
will continue to be enjoyed by it. 

Krafft-Ebing, of the University of Vienna, according 
to the Medical Times, New York, enlivened his instruc
tion lately by allowing a madman, one of his patients, 
to lecture on mental diseases in his .stead. The man is 
afflicted by periodic attacks of mania, during which he 
is much more clever and witty than when sane. His 
lecture on " The Mental Condition of the Maniac in 
Periodical Attacks of Madness " was a brilliant success, 
After it was over he was shut up again. 

The hot lakes district of New Zealand, covering an 
area of 1,000 square miles, is very actively and pecu
liarly volcanic. The particular attraction of the dis
trict lies in the changes that are continnally taking 
place ' in it. Almost from day to day extraordinary 
transformations are worked by heat, fire and steam. 
The greatest of the volcanic mountains, Ruapehu, rises 
to a height of 9,000 feet, and one of the geysers is esti
mated to throw water and steam to a height of 180 feet, 
while the lakes, ponds and pools contain water of 
every degree of temperature. 

The toxicity of the flesh of poisoned animals may 
easily prove a source of danger, and at a recent meet
ing of the Medical Society of Berlin, Lewin recounted 
some interesting experiments made to determine the 
toxicity of such flesh. Having given 20 centigrammes 
of strychnine to a fowl, he gave its flesh to a dog to 
eat. After the first 225 grammes the animal became 
ill ; after a second portion it was sei)';ed with tetanic 
convulsions and died. The experimenter found that 
some animals are very tolerant of certain poisons, for 
example, fowls to strychnine, goats to hemlock, part
ridges to arsenic, rabbits to nicotine. He considers, 
says the Pharmaceutical Journal, that although ani
mals may have ingested poisons without inconvenience 
to themselves, it may easily follow that their flesh will 
prove toxic to man if used as food. 

Wm. Crookes, F. R. S. , of thallium and radiometer 
fame, in lecturing on . .  Diamonds," at the Imperial 
Institute, says Knowledge, disclosed some interesting 
facts. He mentioned that the four principal mines 
(Kimberley ) employed about eight thousand persons. 
From two to three million carats of diamonds were 
turned out in a year, and up to the end of 1892 ten tons 
of diamonds, valued at £60, 000,000, had come from those 
mines. In 1895 there were found 2,435, 541 carats of 
diamonds, realizing £3, 105, 958, at an expenditure of 
£1, 704,813, and leaving a profit of £1,401, 145. The larg
est known diamond, weighing 970 carats, was found at 
Jagersfontein mine, and was now being cut at Amster
dam. But even diamond mining has limitations, for 
Mr. Crookes said the mines were capable of yielding 
more, but they were limited to So certain output in 
order to mainta.in the price. 
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COJl[PRESSED AIR Jl[OTOR ON THE ELEVATED 
RAILROADS, NEW YORK. 

Compressed air, considered as a motive power, affords 
a striking evidence of the pertinacity with which a 
prejudice, which has been engendered by early failures 
in any line of experimentation, will cling to it in 
subsequent attempts. At least so it would seem, if one 
should j udge by the ever recur
ring predictions of failure which 
greet the arrival of a new design 
of compressed air motor. '.rhese 
predictions are usually prefaced 
with the statement that the de
fects of compressed air are in
herent in the application of 
the principles upon which it 
works, certain physical laws 
rendering it impossible that a 
high efficiency can be achieved. 

That the early attempts were 
doomed to failure because of an 
extravagant loss of power be
tween the compressor and the 
motor cannot be denied ; but 
that the defect should be set 
down as permanent and without 
rellledy is to cast discredit upon 
the resources of science and llle
chanics. So far from the COUl'se 
of invention in this pal·ticular 
field ·being of the blind and 
u n instructed kind, it has been 
carl'ied out on scientific lines and 
1IIl1l'ked by an intelligent in vesti
g'ation which will compare favor
ably with that in any other field 
uf experiment. 
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that it was inherently and essentially unecon

.

omical. ! less power and produces less heat than under low pres · 
Subsequent experiments in Europe and America have sures. It has been found that to compress 1 cubic foot 
shown, h�wever, that by the application of heat to the of free air to 500 pounds pressure per minute requires 
air on its way from compressor to motor, its efficiency 0 '316 horse power, whereas to compress the same 
may be largely increased, and in the various street amount of free air to 2,000 pounds pressure requires 
car motors now running in both countries this reheat- only 0'400 horse power, though it is deemed advisable 
ing is invariably carried out. The system adopted by to allow 0 '45 horse power in practice. The heat of 

compression is saved by com
pressing the air in three stages, 
and passing the heated air 
through tubes around which 
cold water is circulating. The 
air-cooling water is fed to the 
boilers, and the heat which it 
has withdrawn from the com
pressed air is thus recovered. 
The compressed air is stored in 
a nest of rolled steel flasks at the 
normal temperature of the atmos
phere, and from them is supplied 
to a similar nest of flasks carried 
on the motor. 

In the early and faulty use of 
the system, air was compressed 
and st<>red in a receiver, from 
which it was drawn "for use in 
the cylinders of the motor. It 
was found that the mean pres
sure available behind the piston 
of the motor was very much less 
than the mean pressure at the air 
piston of the compressor. So 
great was the loss that in some 

VIEW OF Jl[OTOR IN COURSE OF CONSTRUCTION, SHOWING BAtTERY OF COJl[PRESSED 
AIR STORAGE FLASKS. 

The reheating of the air is ac
complished by passing it at the 
working pressure of 150 pounds 
to the square illoh-to which it 
is brought down by a reducing 
valve-through a tank of water 
heated to 350 degrees, which is 
carried on the motor and re
charged at the end of each trip. 
In its passage through the hot 
water, the ail' is not only ex
panded by the increase of tem
perature by fifty per cent of its 
original volume, but it absOt'bs 
and carries over to the cyl inders 
an amount of water, in the shape 
of steam, eq ui valent to half its 
own original volume. Thus 
each fifty cubic feet of air ad
mitted from the storage flasks 
takes up half its own volume of 
steam, or twenty-six cubic feet 
- an increase of over fifty per 
cent ; and as it also receives an 
increase of vol ume of fifty per 

of the plants it is acknowledged t<> have amonnted 
to between fifty and sixty per cent. The difficulty was 
due to a natural law governing the contraction and ex
pansion of air, according to which its sudden compres
sion is. marked by a sudden rise in temperature, and its 
sudden expansion being followed by a corresponding 
fall. If a given volume of free air be compressed 
to one-half, its temper-
ature will be raised 1 16 
degrees ; on the other 
hand, if a given volume 
of free air be expanded 
to twice its original vol
ume, its temperature 
will fall 116 degrees. If 
air be compressed in un
jacketed cylinders, the 
attendant heat will be 
communicated to the 
walls of the cylinders 
and lost by radiation, 
and what heat is not 
lost in this way will 
e s c a p e  by radiation 
froUl the storage tanks, 
as its temperature falls 
to that of the !Surround
ing atmosphere. Again, 
the expansion of the air 
in the motor cylinders 
will be attended with a 
corresponding f a l l  of 
temperature, which, ac
cording to law, will be 
accompanied by a de
crease in volume and, 
therefore, in pressure, 
this decrease in pressure 
being additional to that 
which results from the 
expansion of the air due 
to the travel of the 
piston. There will thus 
be a loss at both ends 

cent due to increase of temper
the builders of the motor which forms the sub- ature, the I'e is a total gain of volume, as the air and 
ject of the accompanying illustrations consists in pa.«s- steam pass from the heater, of 100 per cent. The 
ing the compressed air through a tank of hot condensation of the steam in the cylinders and pipes 
water before it is used in the cylinders. There are liberates the latent heat and maintains the temperature 
certain other economies attending the compression at well above the freezing point, besides acting as a lubri
the power station and the utilization of the exhaust cant in the cylinders. 
steam which altogether render the plant of the Hardie · The experimental motor which will shortly be run-

nin� on the elevated 
roads differs materially 
in appearance from the 
steam locomotives now 
employed. The boiler 
of the latter will be re
placed by a stack of 36 
tanks or flasks, 9 inches 
diameter by 15� feet 
long, inclosed in a sheet 
iron casing. The famil
iar steam dome and 
smokestack are want
ing ; the sand box being 
placed as at present 
below on the frame 
There are four coupled 
driving wheels, and the 
cylinders, which are 13� 
inches in diameter by 
20 i nches stroke, are 
placed directly beneath 
the cab. These, it will 
be seen, al'e consider
ably larger than those 
of the present locomo
tives, which are 12 in
ches diameter by 16 in
ches stroke. Altogether 
the new motor will be a 
much III 0 r e powerful 
lllachine. 

On a line with such 
frequent stops as the 
elevated road, rapidity 
in starting is a consider
ation of the first illl-

-that at the compressor portance. In addition to 
due to the generation it.s increased cylinder 
of heat and that at the COJl[PRESSED AIR Jl[OTOR FOR THE ELEVATED RAILROADS NEW YORK CITl'. power, the motor is 
motor due to its dissipa- provided with a by-pass, 
tion. There will also be the mechanical disadvantage motor of special scientific and technical interest. One by which air llIay be admitted to the cylinders indepen
that, the temperature of the exhaust being considerably of the most marked advances over the old systems dentiy of 1 he slide val ve. The motor is thus provided 
below the freezing point, the passages are liable to be is seen in the extremely high pressure (2,000 pounds with a reserve of tractive effol·t which will save 
clogged with ice, to the square inch) at which the air is  stored in several seconds each time the train is started and will 

These are the fundamental difficulties which threw the tanks. This has been adopted because of the result in a saving of several minutes on the round trip. 
discredit upon the first attempts to nse compressed air valuable and opportune property of air that under From the above description Oil!' readers will be able 
as a motive power, and led to the sweeping assertion I high pressures a certain incrilase of pressure calls for to secure a general idea of the priI�ciples and construe· 
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tion of the new motor, which is about to contest the 
supremacy of the steam locomotive under conditions 
which will provide " a fair field and no favor. " J udg
iug from the results obtained with the Hardie motors 
which are running on the lines of the Third Avenue 
company in this city, it is reasonable to expect that the 
new motor will not suffer in the comparison. The first 
two of these cars, which were 
put in service on August 3, 1896, 
have now run about 20,000 
miles and carried 125,000 pas
sengers. During the heaviest 
snow storm of this winter they 
ran 153 miles on time, their 
service comparing favorably 
with that of the cable cars. 

How far the same efficiency 
can be shown by the heavier 
motors, and how far they can 
show superior economy to the 
steam locomotive, will now 
be determined by a lengthy 
and careful test. 

• • •  
'rh e  Nige r EXl. l o rlog 

Expedit ion.  

J t itutifit �tutritau. 
possible to place wedges between them which would 
be long enough to reach t h e  required height at their 
thic ker bnds, unless the angle of the incline should be too 
great for the power of the bridge engine. To overcome 
this difficulty, applying the principle of inclined plane, 
Mr. Roemheld made his wedges in sections. Those 
used recently were in four parts, each about eighteen 

73 
CAPTURE OF A FIFTY FOOT WHALE IN FUGET 

SOUND, WASHINGTON. 
Despite the multiplied number of subjects which are 

being gathered day by day within the field of the pho
tographer's industrious and ever ready camera, there 
are some which even the omnipresent " Kodak " and 
its kind have failed to secure except on rare occasions. 

Of such an exceptional sort , 
surely, are the photograph s 
of a newly captured whale 
from which the engravings 
which accompany the pres
ent article have been made. 
They were taken and for
warded to this office by Mr. 
William E. Crain, of Tacoma, 
Washington, shortly after the 
whale had been towed ashore, 
and it is probable that the 
engraving, which shows the 
huge mammal with its mouth 
opened, revealing the long 
hairlike fringe of the baleen 
or whalebone blades, is the 
first of its kind ever prod uced. 

After an absence of three 
years, the expedition under 
Lieut. Hourst has safely re
turned to Europe from the 
Niger, s a y  s Nature. The 
party ascended the Senegal 
River. and then carried the 
section of an aluminum boat 
overland to the upper part 
of the Niger. On reaching 
this river the pieces of the 
boat were put together, and 
two native boats purchased. 
In these the expeditioa sailed 
down the Niger to Tim buctoo, 

FRONT VIEW OF FIFTY FOOT WHALE CAPTURED IN PUGET SOUBD, WASHINGTON, SHOWING 
THE FORMATION OF tiPPER AND LOWEB 1A WS. 

Not without much toil and 
frequent misgiving was the 
monster captured, for the 
hunters were inexperienced 
and the weapons inadequate, 
at least so it would appear 
from the local accounts of the 
hunt, which seems to have 
occupied, from the time the 
first assault was made to tho 
hour at which the whale \Va;; 
finally moored in the harbo!', 
just one week. The capture 
was mainly due to the efforts 
of four men in two small 

where a stay of ten months was made. The voyage 
from Timbuctoo to I,okoja, at the confluence of the 
Niger and Benue, seems to have been arduous, but 
from that point the expedition was towed by a launch 
belonging to the Royal Niger Company to the coast at 
Wari. How much fresh topographical information 
Lieut. Hourst's party has obtained is not yet stated ; 
this will depend on the highest point reached on the 
Niger. Reuter's message states that the expedition 
" first met the river Niger at Kayes ; "  but that town is 
on the Senegal River. There can be no doubt, how
ever, that much valuable scientific information was 
obtained, for the expedition traveled slowly and was 
admirably equipped. One novelty was the use of a 
phonograph for reporting the native war songs. 'l'he ex
pedition kept peace 
wJth the n a t i v e s 
throughout the jour
ney, in whioh it dif
fers g r e a  t 1 Y from 
SOIlle of those previ
ously conducted by 
French explorers in 
that region. 

• • •  
H a  . ..  l n l/:  a D r a w 

b ridge b y  W e dge ... 

inches in length. The thinner sections of wedges were 
placed first in front of six of the old casters, separated 
at such intervals as to distribute the weight of the 
structure in the right proportion. Then the bridge 
was made to revolve, the six casters rose on the wedges 
and lifted the bridge free from the remainder of the old 
casters. When these p.ad been taken away, there was 
room for laying the remaining sections of the wedges 
one after another, until the elevation of the bridge was 
sufficient to allow the placing of the new casters. 
When all the new casters had been placed for which 
there was room, the next move was to lower the bridge 
so that its weight would rest on the new rollers, re
lieving the six old ones that had done extra service, so 
that they might be removed. A crew of twenty men, 

boats, who drove the first 
harpoon near the dorsal fin�not a fatal nor even a 
dangerous spot, as may be judged by the fact that 
they were towed for hours without the mammal being 
sensibly affected. They implanted other harpoons 
with little effect, and were subsequently joined by a 
sInall screw steamer which had rigged up a cannon on 
its bows for firing th e harpoon. Wit.h this weapon a 
fatal shot was fired, the harpoon entering near the 
heart. It was estimated by the first captors that their 
boat was towed in al l fully two hundred miles, and ItS 
the whale appears to have been moving constantly up 
and down the waters of Puget Sound for a whole week, 
the estimate is probably not exaggerated. The final 
effort in which the boats closed in on the whale is 
thus described by one of the hunters : " His only object 

s e e m e d  to be to 

A novel piece of 
e n g i n e e r i n g  was 
done in Chicago on 
October 25, says the 
R a i l w a y Review, 
which was watched 
with much interest 
by civil and railroad 
e n g  i n e e  r s . The 
bridge over Clark 
Street was raised for 
the purpose of in
serting new casters 
in the place of the 
old ones, which were 
so much worn down 
as to be at least two 
iilches too small. As
sistant City Engi
neer Roemheld, who 
had the w 0 r k in 
cbarge, used a set'ies 
af wedges in place of 
rail:;ing the structure 
by means of jack 
screws. The experi
ment proved an en
tire success. There 

HEAD OF WHALE, SHOWING CAVITY OF THE MOUTH, WITH THE WHALEBONE BLADES AND FRINGE 
ON THE UPPER lAW. 

evade his pursuers. 
This e v a s  i v e work 
alone made the fight 
h a z a r d o u s  to us. 
With a mighty spout 
of w a t e  r he would 
fluke and dive be
neath the steamer, 
and rise u p o n  the 
opposite s i d e. We 
were in constant fear 
lest he might scratch 
his back on the hull 
and d e m /)  l i s h the 
craft. When charged 
upon the starboard 
side of the boat, he 
would sound lightly 
and bob up serenely 
on the p o r t  side. 
Once in a while he 
would remain down 
a few minutes as if 
p i a  y i n  g hide-and. 
seek, and then sau 
cily show his dorsal 
fin astern, or ahead , 
and send up a rain
bow of w a t e  r as 
though waving a flag 
of d e fi a n c e. The 
boats were not once 
a t t a c k e d, and he 
would always ma
neuver to find a way 
to come up in open 
space, although he 
manifested no dispo-

were eighty of the old casters to be removed. The old 
system would have required that the bridge be lifted on 
jackscrews, so that all the casters could be taken out at 
the same time and the new ones put in their places. By 
the new method the work was greatly simplified and 
shortened. 

The casters were so close together that it was hn-

under the snpervision of Mr. Roemheld, worked through 
the daylight hours in changing the casters. Under the 
old system of work, it is estimated that the change 
could not have been effected in less than three days, 
ann it would have required the erection of timber 
false work to accomplish it. In the work as done, not 
a stick of timber was used. 

sition to run straight 
away and beat a fu ll retreat. " The photographs, which 
were taken after the whale had been towed to the 
shore and beached, give a remarkably clear impression 
of one of these most remarkable of all creatures. All 
three en gravings show it in the position it would 
occupy in the water, and not upon its back, as the 
curious appearance of the mouth might suggest to 
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those who are not familiar with the appearance of a 
whale. 

The approximate measurements were as follows : 
Length over all, 50 feet ; width of tail, 10 feet ; thick
ness through the body, 12 feet ; length of jaw, 17 feet. 
The captors believed that he was one of the rorqual 
species, which is said to be common on the Pacific 
coast, and to have a habit of entering inland waters ; 
b ut, judging from the photographs, it seems to bear 
more of the characteristics of the humpbacked �'hale, 
so called by whalers on ac-
count of the peculiar shape 
of the dorsal fin. This spe
cies is distinguished also by 
the great length of the pec
toral fins, and the fact that 
while the body is black, 
these fins are white, both 
of which characteristics are 
present in this specimen, 
as will be seen in the front 
view, which shows these 
fins extended. It is true 
the rorqual has the skin 
of the throat and under
body seamed with deep 
longitudinal furrows, but 
this is also a mark of the 
humpbacked whale, and is 
present in this specimen. 
These furrows appear on 
the fold of skin which in 
the engraving is seen press
ed out under the left side 
of the lower jaw. Further 
marks that establish its 
species are the compar";!.
tively shallow upper jaw 
and the peculiar knoblike 
swellings which ornament 
or disfigure it. 

J titutifit !tuttitau. [JANUARY 30, 1 897. 

plunger for a cutoff. The engine is steam tight, and I letters of credit were verified by the inventor to-day 
requires no ring packing. It can be made marine when I called on him." 
type, and of course can be either simple or compound. It is evident that the gentleman from Sleepy Eye is a 

" It is not a cheap machine, although it costs very very wideawake young person, and we take pleasure in 
much less than the ordinary engine. It weighs less publishing herewith an extract from his specification in 
and occupies only a fraction of the space of the old which he describes the operation of the device. During 
style engine. Mr. Brambel says : • When anyone can the prosecution of the case some four patents were 
build a fifty horse power engine that may be carried cited, one of which quite closely resembles the Brambel 
around in a hand satchel he has something that is very invention, and seems to depend upon the same general 
valuable, particularly when that engine is adapted to principle of operation. The extract reads as follows : 

" Having described the 
construction of the improv
ed motor, the operation 
thereof, briefly stated, is 
as follows : When the 
throttle valve is turned to 
admit steam or other mo
tive agent to one of the 
inlet ports, said agent en
ters the cylinder adjacent 
to one of the expansion 
chambers, 25, and is thus 
admitted to one of the 
chambers or recesses in the 
piston. The expansion of 
the steam gives the im
pulse necessary to carry the 
piston in the direction indi
cated by the arrow (sic) in 
Fig. 2 a sufficient distance 
to bring the succf'eding 
recess or chamber into the 
field of the i n c  0 m i n  g 
steam, the first named 
chamber being meanwhile 
exhausted at 12. The re
versal of the motor is ac
complished by moving the 
lever, 13, to cause the ad
mission of steam through 
the other inlet port. 

The most interesting en
graving is the wood cut 
which shows the interior 
of the mouth. The upper 
jaw is provided with a 
continuous row of closely 
packed whalebone blades, 
which are pendent from 
the roof of the mouth, 

A FIFTY FOOT HUMPBACKED WHALE-VIEW SHOWING GREAT SIZE OF TAIL-TEN FEET FROJrl TIP TO 
TIP OF FLUXES. 

" It will be understood 
that in practice various 
changes in the form, pro
portion, and the minor de
tails of construction may be 
resorted to without depart
ing from the principle or 
sacrificing any of the ad-
vantages of this invention. 

" What I claim is-and terminate in fine, 
long, brushlike ends. When the mouth is closed the 
fringelike ends of the whalebone lie in the channel-like 
space between the tongue and the sides of the lower 
jaw. 

These act as a strainer when the mouth is open, 
and serve to retain the crustaceans and small or
ganisms which form the food of these fish. The mouth 
is first filled with water, and then, as it is closed, the 
water flows through this natural sieve, leaving the 
nutritious matter behind. The expulsion of the water 
is completed by the raising of the tongue, which lies 
within the deep cavity of the lower jaw, against the 
roof of the mouth. 

It should be stated that when the whale was being 
towed to the harbor it made a desperate resistance, 
and a veritable tug of war occurred between whale 
power and steam power, in which for a while the boat 
was held stationary. A glance at the huge tail and 
broad fins accounts for the high speed which the 
whale attains, and it is interesting to note that the 
flukes of the tail are very similar in shape to the latest 
type of propeller blades on a modern steamer. 

- . e  . ., 
THE BRAJrlBEL ROTARY ENGINE. 

Last November the press of the country was informed 
by special telegrams that Mr. Grant Brambel. of 
Sleepy Eye, Minn. , had invented and patented a rotary 
engine for which he was offered at that time £320,000 
($1,600,000) from an " English syndicate. " It was re
ported that the whole amount of the purchase money 
was paid over in cash and deposited in Chicago banks 
by the inventor. 
There are a num
ber of variations 
of the story, of 
which the follow
ing is an exam
ple, the clipping 
being taken from 
the Chicago Daily 
Tribune : 

" The e n g i n e  
does away entire
ly with the crank 
m o t  i o n  of the 
steam engine, a 
m 0 s t desirable, 
but to all intents 
and purposes an 
impossible thing 
to do. The en
gine uses its own 

any and all kinds of work wherever power is used. 
The Brambel engine of fifty horse power, weighing less 
than a hundred pounds, may be attached to the end 
of the armature of a dynamo and all the belting done 
away with, or a Brambel engine not larger than a com
mon saucer could be attached to a creamery separator, 
and set it whirling at the rate of 6,500 revolutions a 
minute. The largest of these engines, 250 horse power 
in size, is less than a foot wide at the base and eighteen 
inches high. It is in use in a dynamo room at Trenton, 
N. J. , and the firm say they never had a more satis
factory machine. The patent was obtained a year ago, 
since which tiine several machines haye been built and 
put into use. ' " 

The latest telegram that we have seen proceeds from 
Sleepy Eye, Minn. , dated January 16, 1897. We quote 
from the New York Herald : 

.. The sale of Grant Erambel's rotary engine to the 
Allen syndicate, of London, England, has been consum
mated, aI}"d the Sleepy Eye inventor has letters of credit 
on the Bank of England for $6,700,000. The amounts 
paid were : For the English patent, $1,600,000 ; for 
France and Germany, $2,000,000 ; for the United States, 
$3, 100,000. 

.. These amounts and the fact of the receipt of the 

1 6  

TRB " SEVEN IULLlON DOLLAR " :B.OTA:B.Y ENGINE. 

" In a rotary engine, the combination of a cylinder 
having opposite heads provided with registering 
extended bearing boxes, inwardly divergent steam in
let ports communicating with the interior cylinder at 
their inner ends and a common valve casing at their 
outer ends, a cutoff and reversing valve arranged in 
said casing, a rotary piston arranged in the cylinder 
and provided with peripheral pockets adapted to 
communicate with steam chambers at the inner ends 
of said ports, registering cross-sectionally semicircular 
grooves formed in the contiguous faces of the piston 
and cylinder heads concentric with said bearing boxes, 
said grooves combining to form cross-sectionally circu
lar lubricating ducts, a shaft mounted in said bearings 
and fixed to the piston, and lubricating devices in 
communication with the bores of said bearings, where· 
by lubricating material is adapted to pass between the 
ends of the piston and the cylinder heads and ac
cumulate in said lubricating ducts to form packing to 
prevent the exhaust of steam or the passage thereof 
froni one pocket to another of the piston, substantially 
as specified." 

It had not been our intention to describe or notice in 
any way the above mentioned invention, but we are in 
receipt of so many inquiries from correspondents and so 

ry: /J. 

many requests for 
copies of the pa
tent that we have 
d e c i d e  d it was 
best to state the 
facts of the case 
a n d  puhlish re
productions of the 
patent drawings 
and copy the sali
ent features of the 
specification and 
the claim. 

We h a v e not 
w r i t  t e n  to Mr. 
Brambel for any 
l ight on the sub
ject of his valua
ble patent. We 
1 e a r n , however, 
that he is a tele
g r a p  h operator, 
and we imagine 
that possibly h is 
v o c a t i o n  m a y  

"""'ZI.... ______ .. h a v e sOlllethinl.t 
to do with the 
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wide publicity which the story has attained. We 
do not know what object there is in foisting upon the 
public a story which is in such a high degree improba
ble. We do not need to go beyond the patent itself and 
its very narrow claim to discover the falsity of the 
rumor. The principle upon which the engine is opera· 
ted is by no means new, while the claim confines the 
design to minute deiails of construction. If, as it is 
claimed, an English syndicate has purchased the patent 
at a price of some $7,000,000, is it not likely that be
fore investing so vast a sum the patent itself would have 
been submitted to rigid examination as to scope and 
validity 'I We believe, therefore, that the story can be 
regarded in no other light than a hoax, and it is the 
object of the SCIENTIFIC AMERICAN to try and arrive 
at the truth of such matters. 'Ve desire simply to 
direct the attention of anyone who may be suffi
ciently interested in the story to examine into the 
merits of the case, and we believe that they will be sat
isfied with us that the whole matter is founded on base
less rumor. 

• • • •  
THE TRAINING OF HORSES. 

A military bicycle and athletic tournament in aid of 
a fund to endow hospital beds for the National Guards
men of New York and vicin ity was held in the Madison 
Square Garden, New York City, from January 11 to 16, 

J C itut if i c �mtricau. 75 
be trained indoors, in armories or riding academies. eu vers, be held perpendicular to the surface of the 
The artificial gaits of the saddle horse are simply ground. The " pesade " is the first movement of the 
natural gaits which have been improved by a greater spring and jump. If, when the forward part of the 
freedom in the movements of the shoulders and greater horse's body begins to descend, he makes a short spring 
flexibility of the joints. A distinction is usually made forward, then the term " courbette " is employed. In 
between military and school trained horses and hunt- the " pirouette " or wheel, the horse turns in a circle, the 
ing and racing horses, as the latter receive their diameter of which is nearly equal to the length of his 
training out of doors and not under cover. The body, the hind feet serving as the turning point around 
military horse must not only have a good temper, be which he moves. The smaller the circle and the fewer 
obedient, speedy and quick to turn, but must be also the steps, the better. In this exercise the number of 
accustomed to firing, music, flags, and, in fact, must the steps taken by the hind feet must equal those taken 
not be afraid of anything. On the other hand, a horse by the fore feet. 
trained in a riding school must be proficient in the The " croupade " is the first of three springs which 
acquired gaits by which the riding masters try to im- belong distinctly to the riding school. In the riding 
prove the natural gait. . This teaching comprises school jumps the horse must land on his hind feet at 
maneuvers of two kinds. The first includes those in all jumps, while in the military spring all four feet 
which the horse does not lift his feet any higher than must touch the ground simultaneously, and in the 
in his natural gait, and the second in which both fore hunting spring, the fore feet must land first. 
feet or all the feet are raised from the ground simul- I In the " croupade " the horse raises the fore part of 
taneously. Our engraving shows a number of steps his body, and before it falls raises his hind feet, draw
which are obtained by fancy training, both as taught I j.ng them under his body, so that when they touch the 
by the riding schools and by the military trainers. I ground again they have moved forward only about a 

The " piaffe," shown iri the lower left hand corner of foot. The higher the speed, the better the legs can be 
our engraving, is the trot without movement, the ' drawn under the body, and the nearer the line of the 
animal lifting diagonally opposite feet simultaneously back approaches the horizontal, the more perfect the 
as in trotting ; holding them in the air a moment .and maneuver. 
then putting them down into the same footprints with- 1 Th e " ballotade " and the " capriole " differ in the 

GREAT MILITARY TOURNAMENT RECENTLY HELD AT MADISON SQUARE GARDEN, NEW YORK. 

and was attended by thousands of spectators. Great 
enthusiasm was shown at each performance when the 
military part of the programme was reached. By spe
cial permission, detachments of the regular artillery, 
cavalry and infantry, United States Army, gave exhi
bitions in which the skill of the soldiers was almost 
matched by the wonderful training and instinct of the 
horses. The drilling of Captain Dodd's Troop F, Third 
United States Cavalry, was especially fine, and General 
Miles says that the Cossacks, the Uhlans and Arabs can 
do no better. Captain Dodd found himself on a lonely 
post on the plains and set himself to the task of bring
ing men and horses to a perfect state of discipline. He 
did not allow the slightest approach to harshness 
toward the horses on the part of the men, and the great 
docility and perfection of drill has been brought about 
by kindness. The horses seemed to enter thoroughly 
into the spirit of the drill, and in the mock battles and 
the various evolutions they riveted the attention of 
the audience. The recent tournament will, it is thought, 
do much toward interesting people, not only in the 
regular army but in the training of horses as well . The 
exhibition of the cavalry troops, National Guard State 
of New York, was also very successful and showed what 
might be done where the horses necessarily had to 

out any sideways movement. The fore leg is raised 
until the thigh is almost horizontal, but the hind leg 
cannot be raised as high, owing to the formation of the 
joint. The piaffe is the expression of impatience by an 
eager animal unable to advance. This trot is a very 
effective one in processions. 

The " passage," or Spanish step, is the piaffe in mo
tion., a restrained trot, the name coming from the 
Italian word " promenade." The more regular and 
shorter the horse's step, the longer the foot is held in 
the air, the more perfect tbe results obtained. In this 
gait the step is much shorter than the ordinary gait, 
the ground covered by each forward movement being 
only about a foot. This enables the horse to make a 
slow oblique advance. Both the piaffe and the pas
sage llre especially useful for increasing the freedom of 
the movement of the shoulders of the horse. 

The " terre-a-terre " is a gallop in two time, the fore 
and hind feet rising and falling alternately. This 
motion is the original of the toy rocking horse. 

The " pesade " movement is the raiRing of the fore 
part of the body of the horse with the fore legs drawn 
under to such a height that the line of the back will 
form an angle of 45° with the ground. The body of 
the rider must, in this position, as in all of the man-

position of the hind feet, the horse alighting upon 
them in both jumps. In the " ballotade " the position 
of the fore legs is almost the same as that of 
the hind legs. In this exercise the horse does not 
draw his hind legs under him, but raises them so that 
the shoes show at the rear as if ready for a blow. The 
" capriole " is the highest and most complete of the 
riding school springs. When the horse has raised his 
fore and hind feet equally high and his back is almost 
horizontal, he thrusts his hind legs out with all the 
power at his command. 

From the foregoing it will be understood that the 
three riding school springs are distinguished from one 
another by the position of the hind legs. In the 
" croupade " the legs are drawn under the animal's 
body, in the " ballotade " he raises his hind feet so 
that the shoes are shown as if ready for a blow, and in 
the " capriole " the hind feet are thrown out. 

. '  . . .  
GREECE has determined to have Olympic games at 

Athens every four years. The stadion is to be com
pleted in Pentelic marble, Y. A veroff, of Alexandria, 
who gave a million drachmm to have the race course 
put in order, having promised to give half a. million 
drachmm ($100,000) a year for the purpose. 
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RECENTLY PATENTED INVENTIONS. 

En=lneerln=. 

CENTRIPETAL TURBINE. - Leonce A. 

J citutific �lUtricau. 
motor is wonnd np for work by the weight of the opera
tor sitting down, and when the motor ceases to run it 
may be again set in operation by the operator simply 
rising from the seat and sitting down agam. In a suita
ble casing is v- drive shaft on which is a loose gear 
wheel, a helical spring having one end fixed to the 
drive shaft and one end to the gear wheel, while a 1"""" 
disk on tbe drive shaft has a llexibJe connection with a 
lever earned by the casmg, the loose disk having a pawl 
engaging a ratchet disk. 

means of a spacing bar at I.he front and one at the rear 
so that thc scrapers act simultaneously in taking up and 
dumping material, thus cheapening the cost in labor and 
power In any Iconsiderable job of grading or filling. A 
connected front and rear draught rope or cable serves for 
moving the scraper forward or backward, by any pre
ferred form of motor. 

G. Malliary, Essonnes, France. To construct a turbine 
of high efficiency, in which the capacity of the buckets 
shall be always in constant proportion to the capacity of 
the distributer and the volume of water employed, with
out altering the inclined guides, is the object of this in
vention. A distributer having water passages encircles 
the bucket wheel, and fitting lletween the wheel and dis
tributer is a cylinder having plates projecting ontward 
witlnn the passages of the distributer, there being also in '&�rlcoltural. 

WAGON BRAKE. -Laurens S. W heeler, 
Tyro, Kansas. According to this improvement the 
brakebeam Is held to slide on gnide plates jusjtforward of 
the rear axle, the beam and its shoes being held away 
from the wheels by sprlnjl;8 and drawn rearw8rd iuto ope
rative position by links pivotally connected to the lower 
ends of arms on a transverse rolling shaft. The upper 
ends of the arms are connected by links and rods to the 
rear axle, and the right hand end of the rolling shaft has 
an upwardly extending crank arm, from which a rod ex
tends forward, on the outside of the wagon body to a 
pivotal connection with levers carrying a pawl engaging 
a curved ratchet bar. The construction is such that the 
brakes may be easily and quickly applied. 

the wheel a cone having plates projecting out and regis- PLOW ATTACHMENT.-Patrick E. Gra-
tering with plates in the passages of the distributer, the ham, MIllwood, Minn. This improvement comprises a 
cone and cylinder being adjustable. The improvement frame attached to and adapted to travel in front of the 
may be applied to either vertical or horizontal turbines, plow, and carrying a traction wheel and a separating and 
with or without a cistern or tank. distributing wheel, with trailer arm, the IIttachment be-

PROPULSION OF V RSSRLS. _ Fran k O. ing designed to facilitate the separation and distribution 
Slanker, Pomona, Cal. According to this improvement I of manure or fertilizer in a�vance of the plowshan;, and 
a combined rudder and propeller are located at the bow to hold the manure or fertilizer down at the land SIde of 
and at the stem of the vessel, to be operated so as to �Iow, also h?lding the manure on the sod while i� is be
give a maximnm of speed and qukkness in maneuvering. I�g turned mto the fu�w. The attachm�nt JS espe
The rudder consists of a revoluble cylindrical casing CJally adapted for coverlllg manure, straw, hIgh stu?bleS, 
closed at the top ami bottom, and with side openings at grass, etc., over the grouud that Is to be plowed, III ad
angles to one another, while a partition has openings vance of the plow, 

WINDOW- C L E A N I N G  PLA'l'FORM. 
Henry G. Wilmerling, Brooklyn, N. Y. Connected with 
this platform is a locking bar, and a socketed keeper 
adapted for attachment to the window sill receives and 
locks the anlrular terminal of the locking bar. The 
improvement provides for the safe cleaning of the out· 
side of windows of tall buildings, and the platform, 
when not in nse, may be folded to occupy bnt small 

communicating with the side ('penings, and the propeller 
consists of a paddle in each compartment of the casing, 
the paddles having the same arrangement relative to the 
side openings and each of the paddles being capable of 
independent movement. The paddles are not reversed. 
whether the vessel is going ahead or backward, or In 
steering, as the direction of the vessel is entirely con
trolled by the casings. 

PICK FOR D<tEDGERS. -Horace S. Pot
ter, Jersey City, N- J. A pick having a long sectional 
shank, and which may be folded up out of tbe way of 
the working parts of the dredger when not required for 
use, is provided by this invent.ion, the pick being worked 
from a point inboard on the dredger, and being capHble 
of a vertical and lateral movement, to 'lig up a bank ad
jacent to tbe excavation when the earth is such that the 
buckets of the dredger cannot take it up. The pick has 
a hook like action, enterin/Z the earth and drawing it 
forward within reach of the buckets, and several picks 
may, if desired, be employed with one head on the outer 
section of the shank. 

Electrical. 

DYNAMO ELECTRIC MACHINE. -George 
L. Campbell, Kinsman, O. According to this improve
ment, the voltage and current are readily regnlated while 
the dynamo is in operation. The field magnet supports 
are movable toward and from the armature, the magnets 
moving with the snpports and being pivoted thereto to 
swing in planes longitudinal with the armature, there be
ing means for holding the magnets in position. The 
field magnet sections are excited in the u8ual way, and 
when uear the armature the voltage and amperage are 
highest, and are reduced by withdrawing the field mag
net sections by simply tnrning a wheel, the current be
ing increased by the reverse operation. 

Mechanical. 

CLUTCH.-Theodore J. Koven, Jersey 
CIty, N. J. This Is ! clutch which, when used on a 
drive shaft with a driving pulley. will turn the shaft 
but slowly at first, the rapidity of revolution being 
gradually increased to the regnlar speed. A disk having 
a recessed hub is mounted to slide on and turn with the 
drive shart, and an extension of the loosely mounted 
driving pulley extends over the bub. Pivoted on the 
disk is an angle lever of which one member Is adapted 
to enter tbe recess in the hub of the disk, and is located 
in the path of the extension from the dnving .pulley, tbe 
otber member being curved and adapted to engage a pm 
which has a fixed rell\ti.on to the lever, there bt'ing also a 
shiftmg mechanism whereby the clutch may be carried 
out of the path of the driving pulley extension. 

G RINDING LATHE. - Frank P. and 
Charles M. Kuhn, Kearney, Neb To grind the sickles 
or blades of lawn mowers and harvesters, etc .. or the 
blades of other machi!:Ies, these im'entors have deVIsed 
a machine in which tbe stone is adjustable to tbe blades 
from the front in.tead of the back or sides, there being 
fingers or guides to support tbe blades, and these sup
ports being adjustable to admit of the proper grinding of 
different sbapes of blades to different angles. The 
guides or fingers also have adjustable shoes with which 
the blades come in direct contact, the shoe of the lower 
fingcr supporting the blade and that of the upper finger 
preventing it from flying upward from contact with the 
stone. 

D RILL RELEASING TOOL. - Richard 
Ncttell, Calumet, Mich_ In drilling machines actuated 
by compressed air, steam, or other means, this invention 
provides means by which the operator may easily re
lease and loosen the drill should it become stuck in the 
work. 'f"e tool for doing this has a hook with angular 
opemng at onc side and a transversc opening near tbe 
hook, a key or wedge in the opening cxtcnding partly 
acro"s the opening of the hook_ When the rcleasing 
tool engages the shank of tbe drill, and tbc shank 'is 
fastened in position by driving in the wedgc, a drill that 
is stuck fast may be relcased by turulng on or lifting the 
handle. 

NUT LOCK. -Ellsworth G. Nicodemus 
and Cyrus C. Guisinger, Canal Winchester, O. The 
bolt, according to this improvement, has a slot on one or 
t·.vo sides in its tbreaded end, tbe slots being engaged by 
lugs on a washer resting against the article to be sc
cured, the washer having a ratcheted upper face. The 
nut has a passage parallel to the bolt, m which is a 
spring-pressed pawl adRpted to engage the teeth on the 
outer face of the washer, the handle of the pawl travel
ing on an inclined top portion of the nut, whereby it 
may be lifted out of or moved into engagement with the 
ratchet teeth, the nut in the former case having free 
movement and in the latter case being locked with the 
washer on the bolt. 

SPRING MOTOR. -Fra ncis A. Burrow�, 
Columbia, S. C. This is a motor for .ewin� macbines 
:md other light machinery, 01 such construction that the 

Ml8cellalleoua. 

BICYCLE HANDLE BAR. -John A. Mc-
Collum and Edwin J. Knoll, Riverside, Cal. This pa- space, it being also readily moved from place to place. 
tent is for an improvement in hllndles whose arms are TICKET HOLDER. -William S. Lodge, adjustable, that they may be placed in different positions 
or angles. Pivotally connected with the stem are lateral Albany. N. Y. To facilitate the display of tickets, 
arms having gear faces meshing with gear faces on a cards or silrlls, on counters. shelves and other places 
rack movable longitudinally between the arms, while a near the goods to which they refer, this invention pro
forked key is arranged to engage the rack teeth, a spring vides a holder comprising a base and upright bent from 

holding the forks of thc key to engagement with the a length of wire, the npright consisting of parallel 
teeth. By means of the key the angle at which the st��ds �gainst which the signs may be pressed by 
handle bar stands may be conveniently varied as de; , slJdmg gnppers. 
sired. SAFF.TY B ABY H OLDER.-Kate Hatch, 

BICYCLE CANOPY .- Thomas Thomp
son, Danbury, Conn. To protect the rider from the sun 
and rain, a readily removable canopy co,'er has been de
vised by this inventor, which may be closely folded to be 
out of the way when not in use. The canopy, of pilk or 
other fabric, is removably secured on a light stretcber 
frame which is detachably held in position by an upright 
standard and a novel bracket clamp, the canopy being 
adjustable to Incline to either side of the bicycle for the 
better protection of the rider, as occasion may require. 
ProVIsion is also made for the support of a mirror at the 
front of the canopy, enablmg the rider to see objects at 
either side and In the rear. 

HAT MARK. -Joseph S. B. Hartsock, 
Washington, D. C. This is a cheap attachment to be 
secured to the sweat band to indicate ownership, and 
also to Indicate the mistake by pricking the forehead' of 
a stranger on whose head the hat Is inadvertently placed. 
It is made of thin stamped mettIl and attached to the 
sweat band, In normal position projecting upward there
from inside the hat., IJ1ij; when the hat is taken oft' the head 
and hung on a rack the mark is bent dQwn over the sweat 
band, and has at its lower ed2e prickers or prongs in
suring attention shonld the hat be mistakenly placed 
on the head. This hat mark is also designed to bear the 
advertisement of the maker or dealer, and be so inex
pensive that it will be furnished free with bats pur
chased. 

MATERIAL FOR SHIELDS.-Edward C. 
Gerstenberger, Brooklyn, N. Y. A composition designed 
to be bnlletproof and waterproof, and which may also 
be readily shaped, cut and bent Into any desired form, 
has been devised by this inventor, the material being 
more especially designed for the manufacture of armor, 
covers and numerous articles. It is made of alternate 
layers of fabrics, one consisting of hair cloth and the 
oth .. r of sheets of gntta. percha sileaia, with a minutely 
divided substance between them. as alum and ground 
glas8, the layers being united by heat and prcs9ure, and 
any desired number of layers being employed to form a 
material of the desired thickDess. 

ROPE REEL. -Joh n B. C rowder, Tu
lucah, Ala. To conveniently hold several sizes of rope 
in stores, etc., this invl!lltion provide. a reel of simple 
construction, arranged with means for automatically 
measuriug the rope and registering the quantity as it is 
wound on the hanking reel from the supply wheel. A 
suitable tension device for the rope is provided, and an 
alarm indicator is sounded at every revolution of the 
measuring wheel, the registering bar being simultane
ously moved so that the buyer and seller may see at a 
glance h,?w many yards have been measured off. 

FRUIT CANNER.-Anna C. McCut che-

Brooklyn. N. Y. To safely hold a baby in baby car
riages, chairs, swings, etc., while al.o pennitting the de
sired freedom of the en tire body, this holder Is made of 
netting fashioned to form a pocket open lit the front and 
top, the npper ends of the netting strands being fastened 
to a belt to be secured around the waist of the bllby and 
their lower ends passed through apertures in a bottom of 
thin material adapted to be fastened to the carriage bot
tom, chair, etc. 

Dealgo •• 
MUSTACHR GUARD. - Charles Weller, 

Newark, N. J. This device has an oval-l!haped body, 
with opposing side edges transversely curved in an ont
wardly direction, there being upwardly extended hooks 
at each end of the body. 

CLOCK FACE.-Uharles A. Cornibert, 
Woodside, N. Y. According to this device, shells are 
represented laid on a circular tray to correspond to the 
nnmerals of a watch, the shells carrying fignres repre
senting the hours, and a knife and fork representing the 
handp. 

NOT1I.-Coples of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of th(' patentee, title of invention, and date 
of this paper. 

nw BOOKS AND PUBLICATIONS. 

THE EARTH AND ITS STORY. By Angelo 
Heilprin. New York and Boston : 
Sil ver, Burdett & Compan y. Pp. 
267. Price $1.25. 

The subject of geology is apt to be considered a dry 
and rather repellent one for the elementary student, be
canoe Its beginnings have hitherto been of the rather nn
interesting order. After a student knew his natural 
history, chem18try, mineralogy, and palillontology, he 
could begin to appreciate the geologi.t's science, alI-em· 
bracing in its scope. Jnst because it included so much it 
was rather an object of dread. In Prof. Heilprin's work 
we have a genuine revelation, for geology is at once 
popularized and made a nnit of; it is no longer given as 
a dry and difficult. conglomeration of abstruse sciences, 
but is shown as a most Interesting whole; as somethin/Z 
to be studied and enjoyed by uli ; as a subject of really 
literary treatment, and one illustrated strikingly for the 
observer at home as well as abroad, and not only afar off 
but in easily accessible regions. The impression produced 
on the mind of one who has studied f!.OOlogy In the old 
school is that here the classic labors of Dana, beloved by 
all geologists, are worthily supplemented hy Heilprin's 
work ; which to the old time student is iu the nature of a 
revelation. Tbe topics are illustrated by reproductions 
of natural scenery from accessible places, Maryland, New 

on, Sparta, Mich. According to this improvement, in· Jersey, Pennsylvania and the like, as well 88 the wildcr stead of cooking the fruit before canning, tbe fruit is regions of t.he West and of distant Europe. Travelers in first put in the cans and the latter are placed in a spe- Switzerland will find that country laid under tribute, and C1ally designed steamer. whereby the fruit may be cooked for them the work would have a distinct value. But the by steam, retaining more perfectly its full fiavor and same Is to be said for travclers elsewhere, for this book 
color. Tbe body of the steamer iB removably placed in will enlighten observers everyWhere. Thus the pretty 
a boiler pan adapted to be set on a stove, and a short view of Interlaken teUs the story of how Lakes Thun 
distance above tbe water is a perforated diaphragm on and Brienz were once one ' lake terraces are shown in �

_
biCh cans mily � set. the� being an.ot�er perfo�ted the view of tbe vicinity of the Great Salt Lake in this 

l laphr�m a short dIstance hlgber up wl�hJD the �mg, I country; and glacial action is illustrated in a mopt strik
o� whIch cans m�y be set and t� whlcb �tea� �s sup- ing series of views from both hemispheres. One charm 
plIed by a central pIpe and branch pIpeS, mamtaimng an of the book is that while tbe world is laid under tribute 
eqnal heat in the upper and lower sections. for the illustrations, they are selected from com para-

AIR DUCT . CLENCH COUPLI NG. - Ed- tively well known regions, making geology a science of 
ward J. Mallen, New York City. According to this iu- the present time and place, not of thc remote only. Thc 
vention, air ducts and couplings may be made in thc pal",ontological plates, some engraved and some pro
shop to be readily erected in placc by an inexperienced . cessed, are excellent. Perhaps a little fuller definition 
operator, the couplings being so secure as to prevent or explanation of some technical terms might bc wished 
leakage and the coupling bracing and strengthening the for. As an cxample, we would cite the tenn .. strike ; " 
duct_ The coupling consists of a U-l!haped channel this might be advantageonsly defined for the benefit of 
piece, one side member of which has an outwardly bent the beginner_ This is about the only criticism which a 
parallel tongne, the latter being clamped on the inner 1 "omewhat close examination of the book has Buggested 
face of one member of the duct, the other member of to the writer The work is one whIch once begun will be 
which is fianged at the ends so that thc various fiange. read to tbe end. 
of a rectangnlar duct will enter tbe U-shaped portions THE SURVIVAL OF THE UNLIKE. By L. 
of tbe coupling. when the outer members are bent down H. Bailev. New York : The Mac-
to form nn airtight connection. millan Com pany. Pp. 515. Price $2. 

S C R A P  E R. - Will iam Owsley, Twin A collection of evolution essays sugge.ted by the study 
Bridges, Montana. A number of scoops or scrapers, ac · of domestic plants is here presented, with a large 
cording to this invention, are connccted In one gang, by amount of speculation, thc exposition of some original 

[J ANUARY 30, 1 897. 
methods of research, and quite a collection of facts relat
ing to plants and animals which the author claims to 
have heretofore been .. almost wholly overlooked by 
students and philosophers." The .. nature of the di
vergence of the plant and the animal " is the starting 
point from which the writer proceeds to discuss the 
leading problems associated with the variation and evo
lution of cultivated plants. 
.. FIELD FLOWERS." Chicago : Pub-

lished by the EUlrene Field Monu
ment Fund Committee. Price $1. 

This ip a unique publication, designed as a souvenir of 
one of the sweetest poets of the prellent generation, the 
late Eugene Field, and for the purpose of creating a fund 
the proceeds of which will be equally divided between 
the family he left and the building of a monument to his 
memory. The pages are illustrated by original drawings 
of a large number of eminent artists, and the text of the 
matter consists of selections of the writings of Eugene 
Field. It is an exquisitely beautiful and tasteful little 
monograph. Subscribers to the book are asked to 
send ten cents extra for postage. 
THK STUDY OF ARCHITECTURE : AN OUT

LINE OF THE STYLES IN ALL COUN
TRIES. By C harles Thompson Mat
thews, M.A. New York : D. Apple
ton & Com pany. 1896. Pp. xvi, 
468, 235 i l l ustrations. 12mo, cloth. 
Price $3. 

There seems to be a steady demand for elementary 
books on architecture, four having appeared in a short 
time. Mr. Matthews has given a sketch of architecture 
from the time of the pyramid of Cheops to the modem 
skeleton frame steel building in Chicago. Of courAe, 
when such an extensive territory is to be covered, only a 
limited amount of space can be given to each style; still 
it really seems as though n: ore than fourteen pages might 
have been given to the Italian RenaissHnce, furnishing as 
it did so many of the motifs of the architecture of to-day. 
There is a mere mention of Amolfo di Lapo, whose 
relation to the First Renaissance is the same as that of 
Bramante to the High Renaissance. The section on Ameri
can architecture is excellent, as io that devoted to ancient 
architecture, which fills half the book. 'l'he illustrations 
are well chosen, though It would have been as well if 
their source had been indicated. Many of them are 
poorly reproduced. The work will doubtless prove in
terepting to many who do not care to purchase the larger 
works of Fergusson, Lllbke, Sturgis, etc. 

THE ARCHITECT'S DIRECTORY, 1 896-1897. 
New York : W. T. Comstock. Price 
$1. 

A useful list of architects in practice in the United 
States and Canada, to which is added a list of dealers 
and manufactnrers of building materials. 
THE STORY OF AMERICAN COALS. By 

William Jasper Nicolls. Philadel
I>hia : J. B. Lippincott Company. 
Pp_ 405. 

The writer, a member of the American Society of 
Civil Engineers and author of the Railway BuIlder, after 
fifteen years of employment in the coal fields of Penn
sylvania, endeavors in this work to supply a complete 
epitome of facts for all who are seeking information on 
the origin, development and business in coal. The book 
has a good Index, and is well printed. The subject is 
treated of in four main divisions-the origin, including 
the geology, geography, and classification of coals; the 
development, covering mining operations;  transportation, 
and consumption. The average price of coal at the pit 
month, in EnlJ'land, in 1894 is said to have been $1 .60 
per ton, while the average price for the .ame kind of coal 
in Pennsylvania in 1894 was but 74 cents, the Pennsyl
vania miners working only 165 days in Ce year, aud 
averaging about four tons daily at 35 cents a ton. The 
anthor does not explain why, with this low cost of pro
duction and the high selling pricep, as compared with 
those in England, our coal operators and coal railroads 
are " losing money," while the Knglish coal operators 
and carriers are making a steady profit. 
QUINCE CULTURE. By W. W. Mpech, 

A. M. Ne w York : The Orange Judd 
Company. Pp. 180. Price $1. 

This is an Illustrated hand book designed to facilitate 
the propagation and cultivation of the quince, with de
scriptions of ita varieties, insect enemies, diseases, and 
their remedies. The author has made the cultivation of 
the quince a specialty through many years, and the work, 
therefore, has exceptional practical value. 
THE FISHE RIES, GA�I E AND FORESTS OF 

NEW YORK STATE. Report of the 
Commissioners. Albany, N. Y. 

A beautifully printed quarto, with exquisite colored 
and gelatine illustrations. and many fine half tones, is 
the form ill which ip presented the Fil'flt Annual Report 
of the Commissioners of Game and Forests of New York 
State, for the period commencing with its organization, 
April 25, 1895, to September 30, 1 895. 'l'he book is a highly 
creditable specimen of printing from the Wynkoop 
Hallenbeck Crawford Press, New York anrt Albany. The 
commissioners are Barm tt H. Davis, president, Palmyra; 
Henry H. Lyman, OAwego; William R Weed, Potsdam ; 
Charles H. Babcock, Rochester; Edward Thompson, 
Northport; and Franklin B. Mitchell, secretary. Albany, 
N. Y.,  and in their direct service are a State fish cultur
ist. a SUpl'rintendent of hatcheries, a superintendent of 
forests, and game protectors and foresters. The report 
also furuishes a valuable compilation of the fisheries, 
game and forest law of the 8tatc. The report of the super
intendent of hatcheries shows that during the year prior 
to September 80, 1895, there had been planted in the 
waters of the State 196.247,840 fish of various kinds, 
17,397,040 fish fry and e/Zgs being contributed by the 
Unit.ed States Fish Commission. This is more than 
three times the qnantity distributed in 1891, and greater 
by sixty millions than the entire fish plant for the year 
ending in September, 1894. The law prohibits the Com
mis.ion from distributing fish or fry to private owners in 
the Adirondack. or elsewhere, so that the entire benefit 
of the fish plant will  accrne to thosc who angle h the 
preserved wa ters of t he State. The colored illustrations 
reproduce with great accnracy and finish of execution 
various pecimens of game fish. 
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The charge for insertion WIlder thill head is One Dollar a 
line for each insertwlt ; about eiqht words to a Ii .... 
Advertisements must Le received at publication ojfice 

as early as Thursday morning to appear in the follow
ing 1veek's issue. 

Marine Iron Works. ChlCRg'O. Catalogue free. 
High grade well drills. Loomis Co., 'riftin, Ohio. 
For hoisting engines. J. S. Mundy, Newark, N. J. 
U U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co . •  Waterb·y. Ct. 
Handle &; Spoke Mchy. Ober Lathe Co .• Chagrin �·all •• O. 
Screw machines, milling machines, and drill presses. The Garvin Mach. Co., Spring &; Varlck St •.• New York. 
Concrete IIouses - cheaper than brick, superior to stone. " Ransome," 757 Monadnock Block, Chicago. 
Machinery manufacturers, attention ! Concrete and mortar mixing mills. Exclusive rights for sale. " Ran� Bome," 757 Monadnock Block, Chicago. 
The celebrated " Hornsby·Akroyd " Patent Safety Oil Engine is built by the De La Vergne Refrigerating Ma· chine Company. Foot of E .. st 138th Street. New York. 
The best book for electriCIans and beginners in electricity is " Experimental Science," by Geo. M. Hopkins. By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 
W"" Send for new and complete catalogue of Scientific and other Books for sale by Muun &; Co .• 381 Broadway. New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Na • .,ell a n d  A d ol I·e .... must acco�ny all letters or no attention will be paid thereto. - This is for OUI information and not for publication. 
lt e fo' I" HH' e "  to former articles or answers should give date of paper and pa�e or numqer of question. I n  q II i r i " ..  not answered ill reasonable time should 

be repeated : correspondents will bear in mind that some answers require not a little research, and. though we endeavor to reply to all either by lettei or in this department. each must take hi. tum. 
n il ye I'" wishing to purchase any article not advertised in our columns will be furnished with addre88es of houses mannfacturine: or carrying the same. 
S p e c i u l  \" ri l l e ll I n "" I- ln U l i n n  on matters of personal rather than general interest cannot be expected without remuneration. 
S c i e l l tUic A lu e r i t' u l I  S " P I' ) f' lli e u l .  referred to may be had at the office. Pnce 10 cents each. 
n o o k "  referred to promptly supplied on receipt of price. 
IU 1 1' '' 1'. 10, sent for examination should be distinctly marked or labeled. 

(7092) C. E. B. asks how to make a 
paste or glue that will answer to paste a photograph or 
lithograph on gla88. and not to show the paste, and how 
to treat same. A. To mount prints take 4 ounces gela
tine and soak half an hour in cold water, then place 
in a glass jar, adding 16 ounces of water; pnt the jar in a 
large dish of warm water and di880lve the gelatlne, add a 
small quantity of glycerine, say 1 ounce. When di3solved 
pour into a shallow tray. Have your prints rolled on a 
roller, albumen side out ; take the print by the comers 
and pass rapidly through the gelatine, taking great care 
to avoid air bubbles. Hang up with clips to dry; when 
dry squeeze carefully on to the wet glass. The better 
the quality of gla88, the finer the e:O'ect. 

(7093) G. G. W. asks for a copper polish 
to be used for cleaning t,he work board in a saloon. Until 
lately I have been able to buy a polish that answered 
all requirements, but am unable to get it at present. It 
was a powder of a reddish cast and required no rubbing 
whatRver. Could you give me an idea as to its composi
tion? Have tried bichromate potash and pumice stone 
and got nearly the same action, but it stained the hands. 
A. Rub the metal with rottenstone and sweet oil, then 
rub 0:0' with a piece of cotton fiannel, and polish with 
soft leather. A solution of oxalic aCId rnbbed over tar-

mix. 9. 10 parts common clay dried and pulverized ; 4 parts iron Illiugs; 1 part common salt ; 1 part borax ; 2 parts manganese peroxide. 
(7095) H . .T. l!'. asks : 1. If I build dy-

namo l1lustrated In SUPPLBMBNT, No. 600, twice the size 
given, what will the production he ?  A. The power of a 
dynamo should vary with the fifth or sixth power of its 
lineal dimensions. The power of dynamos of lineal ratio 
1 :2 should he 1 :32 or 1 :64. It would he safer to take the 
mean, say 1 :48. 2. I wish to build a 25 light dynamo; 
what type would you recommend ? A. The bipolar 
drnm armature type such a� given in our SUPPLE)(ENT, 
Nos. 600 and 865. The latter for 75 lamps is highly reo 
commended. 3. Can I obain drawings in detail of 
either an Edison or Westinghouse dynamo of about 25 
or 50 lights ? A. The nearest we have is the SCIBNTIFIC 
AMBRICAN dynamo in SUPPLBMBNT, No. 865, just alluded 
to. 4. I wish to make a voltmeter. Can you furnish me a 
SUPPLBMBNTdescribiug same? A. See oUr SUPPLBMBNT, 
Nos. 353, 552, 556; for altematiug current see Nos. 668, 
734,983. 5. Can I remould carbons by first pulverizing and 
adding a solution to make a paste and then baking them ? 
A. The manufacture of moulded carbons Is described in 
our SUPPLEJ(ENT, No. 

(7096) W .  C. asks what calcium tung
state is that is used for X ray fiuorscopes. A. It is a white, 
somewhat crystalline or granular salt, made by heating 
together sodium tungstate and a calcium salt, such as cal· 
cium chloride. By treatment of the cooled mass with 
water the sodium salt formed is dissolved, leaving the in· 
soluble calcium tunglltate. Its formula is CaWO •• 

(7097) B. M. asks how the copper de
posit on carbon stick is put on. Can the same he done 
with graphite? If so, how? A. It is put on by eler.tric 
deposition, just as auy article is copper plated. The 
same cannot he done with loose graphite, on account of 
the impos.ibility of avoiding " electrolytic soldering " or 
joiniug of the particles by the copper deposit. 

(7098) A. B. W. asks how to arrange to 
operate an ordinary 3 iuch electric elevator hell from a 
motor circuit. The elevator is run by an electric motor 
using a 500 volt circuit and it is desired to take 0:0' about 
5 volts of this current to operate the hell ; will this he 
practical ? If so, how can I construct a simple, inexpen
sive, and efficient resistance box, which I suppose is ne· 
ce.sary ror the hell circuit? How much resistance wUJ be 
required. and of what material? A. The best plan is to 
take 0:0' the current in shunt. By testing find two por· 
tions of the circuit sufficiently removed from each other 
to work the bell satisfactorily, if its line terminals are 
connected thereto There will be no trouble in finding 
such points unless the line from street to motor is very 
short. A resi.tance box on so high a voltage is not ad
visable. If this cannot be done, the resistance can easily 
be calculated. 

TO INVENTORS. 
titnn oel��::n£:a�f �::r��:a;�lr��us��� �hpepR�:f��; 
fg� f:;�n:��tp���fc:�� ����o�����t�� !�it�g��;:�� unequaled facilities for procuring patents everywhere. 
A .ynopsis of the patent laws of the United States and all foreign countries may be had on application, and persons contemplating the securing of patents, either at home or abroad., are invited to write to this office for prices, which are low, in accordance with the times and our extensive facilities for conducting the business. 
�r'lir';,"����:e� ��rI<.office SCIENTIFIC AMBRICAN. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

JANUARY 12, 1897, 
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[See note at end of Ii.t about cople. of these patents.] 
ACid. making hydrocyanic. A. K. Huntington . . . .  575.240 Acid, manufacturing esters of diiodosalicylic, Gallinek &; Courant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.227 Adding machine. C. H. Redding . . . . . . . . . . . . . . . . . . . .  575.287 Air O�\'iid:J1��r���;e!�� i���:�S;!nl'�!rfo�����: 575,241 Aldehydes, manufacturing aromatiC. B. Homo!ka 575.287 nished brass soon removes the tarnish, rendering the Anchor. G. Tyzack .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.082 

metal bright. The acid must be washed 0:0' with water, ���I Pr��.b���fIto�r ?��.� : : : : : : : : : : : : : : : : : : : :  �ig:� and the brass rubbed with whiting and soft leather. A �;:::aJ�\:':' ��1>���"';Ifr�: .-:':'. �:. ���';��: : : : : : �ig:&M mixture of muriatic acid and alum dissolved in water Baling press, P. K. Dederick . . . . . . . . . . . . . . . . . . . . . . . .  575.216 imparts a golden color to brass articles that are steeped l:ll�gl:ee�.;�J��f?J�d &; Mason . . . . . . . . . . . . . . . . . . 575,001 
in it for a few seconds. The red powder you mention is 1����fh��I}��t�e�' X��'::lf: : : : : : : : : : : : : : : : : : : : : : :  gi!:� probably rouge. Beer engine. G. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  575.1& 

(7094) S. F. asks : Will you please a 1�1I: gi���l�: t: :: :�c'tr.�eii::::::::::::::::::::: : : :  gJE:M: constant reader of your valuable paper by answering the I�ll: �1��fi�c���c��ciI:ttid�W�:tg���: .��: : : : : : : : : : : :  gfH� following question? Is there a cement that is insoluble; Bell for bicycles, etc., speed indicating. D. P. in other words, a cement tbat will not liquefy with heat ? Wolhaupter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575.086 
A. The following are formulas for fireproof cements. B�U: �.:l��.nira.r&�;:,.n�.�����:: : : : : : : : : : : : : : : : : :  �ig:� Our correspondent fails to give the use to whlch the ce- Bev:�m�� .. �����i�I . .  ����� . .  ��� . .  I�������,:.� . .  � .. 575.� ment is to be put, which is necessary to give a formula Bicycle. B. H. Fogg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.152 
which will apply. 1. Iron lllings, 14O parts; hydraulic Bicycle. C. A. Lindstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51'.918 

lime, 20; quartz sand, 25; salammoniac. 3. These are liml: ���Y!.;alj�g.1u:.�':f�eiLri�: ·T·"B. iefrery Zi�:� 
formed into a paste with vinegar, and then applied. The Il���l� ���l� g�: �'j��t�'b%�w. �o��bertiiY:·. : : gi�� cement is left to dry slowly before heating. 2. Iron Bicycle parcel carrier. F. W. Wentworlh . . . . . . . . . .  575,018 
filings, 180 parts; lim;, 45 ;  common salt, 8. These are 1 BIIII5�p���W.���:.��������. ��� .�����������,. �: .� .. 575.11» worked into a paste with strong vinegar. The cement B!nder. temporary. H. J. Hotchkiss . . . . . . . . . . . . . . . .  575.238 
must be perfectly dry before being heated. By heating Ilf��rJ.Ayffo�r�:!re� •• set�?��ga::a��faciur.; · of 51'.002 

it becomes stone hard. a. Linseed or almond meal same. C. Bornet ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5U,� 
mixed to a paste with milk, lime water, or starch paste: Bla'i!ko"g��t.�:� . . ���.����� .. �� . .  ���?: . .  �:. �: . .  � .�: . .  �: 575.293 resists a temperature of 5000 Fah. (2600 C.) 4. Clay is l�ll�r�la�e�d�¥:��gb�fJ���e, Freeman &; Knott . . . .  514.899 
puddled with water, and to it is added the greatest pos�i- Boller. J. J. Meehan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57'.925 
ble quantity of sand, which has been passed through a Ig��rc��';,a���·�iJ!r.GJ�!f�R: ·s;niiii: : : : : : : : : : : : : :  m:� hair sieve ; the whole is worked up in the hands, and ap- Book .upport and I .. bel holder. combined. W. A. 
plied in coats more or less thick on vessels needing pro- BOo����"a�ers:' etc.: '  combiiied' 'oove;,' aner stiLnii 575.

m tection from the direct action of the lire. 5. 1 part of for. J. Plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
sifted manganese peroxide, 1 part pulverized zinc white, Igm�: �: rl.r3�:ii: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  sufficient commercial .oluble glass to form a thin paste Bottle lock. F. W. Koehler . . . . . . . . . . . . . . . . . . . . . . . . .  . 
To be used immediately. Becomes very hard, and pre: IgUl�·.:!�g���6: �: �n�r{,i�.�·: : : : : : : : : : : : : : : : : : : : :  �g:� sents a complete resistance to red heat and boiling water. Bot�\:'c:.::�nr�y: Io"��.i� . .  �� .��.��� .��� . .  �����,. 575.271 6. As a coating for glass vessels, to protect them from in- Box. See Letter box. Mail box. 
jury during exposure to lire, pipe clay and horse dung are B�:��' b!"riiS�� ��a�bl���::'��. �����:. . . . .  . .  .. . . .  575.127 made into a paste with water. This composition Is ap· Broom or bru.h. C. A. Worrall . . . . . . . . . . . . . . . . . . . . . .  575.087 
plied by spreading it on paper; itls used hy pipe makers I��:�: �e�ar�:��g.Tp:·W"liins: : : : : : : : : : : : : : : : :  g��:� and will stand the extreme heat ot their furnaces for Buckle. trace. C. F'. Derpmon . . . . . . . . . . • • . . . . . • . . • • . .  575.217 
twenty·four hours without damage. 7. Shredded tow or 1����1'l'� 1�rl�;k�������·.�:. ?" .  �����:::::::: : : :  ���:� plumbago Is substituted for the horse dung. 8. Clay, 6 Burn�r. See Gas light burner. . . BushIng. tap hole. W. yaeger . . . . . . . . . . . . . . . . . . . . . . . 575.089 parts; Iron filings, 1 part; and linseed. oil varnish q. s. to Cabinet, thread. J. S. Armstrong . . . . . . . . . . . . . . . . . . .  575,197 

Camera. photographic. ]<'. A. Brownell . . . . . . . . . . . . 575.2OR .Journal box. E. H. Spencer . . . . . . . . . . . . . . . . . . . . . . . . .  : 57f.958 Can opener, A. Barnes .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fl75,201 , Jcmrnal box for engine trucks, O. Pound . . . . . . . . . .  575,273 Car and air brake coupling, automatic, G. D. Pet- .Journal. lubricating axle, J. T. Richards . . . . . . . . . .  675,171 
Car t�����:G: 'W"" i:"cy.: . : :  . : : :  : : : :  : :  : :  : :  : : : : : : : : : : : : :  �f�:A�1 KIlIi,�iW. JT.��m:J!����. ���.r.����� .���.������: 575.191 

8:� b.!":a�� !o:p�?s�rrng' 'device: '  raiiway,' OJ: ' E: 5
75

,1
60 �:J�!���ag���et�::r �:���8�n� c�w.rAt':aD",: g+Z:gg Loughridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575.255 Ladder. flexlbt'!, T. W. Keithley . . . . . . . . . . . . . . . . . . . .  575.246 Car coupling. J. S. Collison . . . . . . . . . . . . . . . . . . . . . . . . . .  574.880 I,adder truc� ... Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.100 Car coupling. ]<'erguson &; Miller . . . . . . . . . . . . . . . . . . . .  575.223 Lamp. R. M. ulxon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.055. 575.0ii6 Car coupling. Johnston &; Rinehart . . . . . . . . . . . . . . . . .  575.244 I,amp attachment. bicycle. C. Koebel . . . . . . . . . . . . . .  575.119 Car coupling, G. D. Petttngell .. . . . . . . . . . . . . . . . . . . . . . .  575,lfiti _ Lamp carrier for miners' caps, Eisenbeis & Sim-Car door. E. S. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.257 1 mons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.221 Car door. H. J. Schmick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.17a Lamp. electric arc. R. O. Hood . . . . . . . . . . . . . . . . . . . . . .  57'.905 Car fender. O. W. Brenizer . . . . . . . . . • . . . . . . . . . . . . . . . .  575.02;{ Lamps. iIlumlnant for Incandescent. A. De Lody· Car fender. J. A. Erkson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.<XiIl guine. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . • . . . . . . . . .  575.002 Car fender. I. D. MOHer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574.928 Lasting machine. J. &; G. Ferguson . . . . . . . . . . . . . . . . .  575.029 

8:� ��R,d:�a�s::i!:.��gf:·pa.r;nel;i;;r · (rei •• ue) 5
it:� t:�fe"r ���elt.1ie�h���.���. ��. �.l: : : : : : : : : : : : : : : : : : :  ���::: Car safety guard. street. G. '1'. �·oster . . . . . . . . . . . . . .  574.898 Lightning protection for. electric cirCUits, system Car step, exten8�oIl, G. J .... aW1kaIls . . • .  ,. • . . . . . • . • . • • . .  51',916 . o�, A. Wurts . • . . . . . . . . ... . , . . . . . . . . • . . . • . . . • • . . . . . .  574,9'18 

g:8�t:re'c���e�:��� .. �o�·for ����ay.· i::tioii:: : : :  I.lqflgw��:���.8., . .  :������1.� . �������� .  ���' . .  �'. �: 575,00 
g:�g�� ��e!����W �/"D������.� : : : : : : : : : : : : : :  :: �: :  tg:��r,s��xB'i,'t�ieIJO:k.D���y� seat ·Iock: · . . . . . .  · 575.028 
Case. See Bookcase. Match case. . Lock. �'. D. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575.138 
8:::M�<l,l�ai���a�I�������: .?: .�'. �����e: : : : : : : : : :  J�g:� ���g�I��;.�13�?c".; 'io"hS;��trng ' oouiiie'"b .. i: 575.3U 
Ca"tin�s. manufacture of. A. E. Hunt . . . . . . . . . . . . . .  575.115 ance springs of. W. J. A. Makibbin . . . . . . . . . . . . .  575.123 
8��t�i. ll��.����i��·.�: .�.���.��: : : : : : : : : : : : : : : : : : : :  �it:rJ:1 [�g::: ��i�8���c\:nJ.cfI�J������.�.�.������ �fg.� 
8�:i�8�at�w�'H";,��r: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  gi1:� tgg::: t���::,O!!��hf.ii�m�����°:8 .. venport: : : : : : :  gf�:lm Chaser die. J. L. Chas.man.. . . . . . . . . . . . . . . . . . . . . . . . . .  Lubricating device. A. G. Allen . . . . . . . . . . . . . . . . . . . . .  575.Ul 
8gr!el:�n:o��p!��:: A. �. ��le���·.',', '0 '0" " '0 '0 '0·.:·. :.: lt�?rg��r c:ml?i���rImp� 'canceiing,'posimari[; 57

5
,
(8) Chocolate coating machine, P. J. Vander Linda. .  ing and recording, W .  McLean . . • . . . . . . . • • . . . . . .  575,004: Chocolate dipping device ... tltout &; Hartshorn . . . . .  57 Mandolin. guitar or banjo. E. Simon .. . . . . . . . . . . . . . .  575.(111 Cigar lighter belectric. J . ... Daw.on . . . . . . . . . . .  ,. • •  574,889 Match case and lighter. H. L. Buxton . . . . . • . . . . . . . .  574.981 

81:��r. S��e !'i�t�r ':,tE!A�r�lam�e ct';fn';,�.laWlte �:����.P�:�:,nJi'l,���"H�. �tfe��:r��: : : : : : : : : : :  �i�:� ��:n�l�a:eOr�ing cleaner. Sink cleaner, Win� Me���i.r.gl.l:t���:n�l.���: �.��: ��������.������: 575,003 Cleat. C. �'. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575. Measuring quantities of solid material. slide de· Clevl. pin. W. P. Kimbrell. . . . . . . . . . . . . . . . . . . . . .  . . . . . vice for. L. SchilT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.174 
8:g�:i �beec;:ifnc:t:��S:n;-v�ve��fI���:y::: '.::: �:r:�oIS�emlI��rr1c �:��e:. & Jensen . . . . . . . . • . , . . .  57(,� 

Clothes drier, C. H. De Frehn . . . . . . . . . . . . . . . . . . . . . .  '. Moistening and sealing envelops, etc., device for, Clothe. line reel. H. O. Amudson. . . . . . . . . . . . . . . . . . .  A .  W .  Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.892 
8l���:� ..[I�J.nI't��e�.�: ���.';!���: : : : : : : : : : : : : : : : : :  MO\�: �J'����'l!a.PgY�;����k:f�rt���:'��. ����: 575.2U Coke oven tile. �'. L. Slocum. . . . . .  . . . .  . . . . . . . . . . . . . . .  Mould. See Ice cream mOUld. Combustion. apparatus for promoting. C. Bernd. Moulder's apparatu��H. V. Moore . . . . . . . . . . . . . . . . . .  575.3()4, Jr. . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . .  . . . . .  . . . . .  . . . . Moulding machine. tl. Beeg . . . . . . . . . . . . . . . . . . . . . . . . .  575.022 Compre.s. E. L. Burton. . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . .  Motor. See Spring motor. 
&:�.,!':::���:t�g!!:.PM�di.��"Iiidersoii::?:?:��: 575. t1�il�e��y�ghgl.��1<,Ifi. ��'l"fiooii.::: : : : : ·. : : ·. : : : ::: : g�1:� Cop dOlTerl W. D. Whitaker . . . . . . . . . . . . . . . . . . . . . . . . .. 575.1& Nut lock. V. A. &; P. �'. Laue . . . . . . . . . . . . . . . . . . . . . . . .  575.251 Core. mou der's. J. Smith . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  575.(11' Nut lock. Nicodemus &; Guismger . . . . . . . . . . . . • . . . . .  575.268 Cot. folding. E. A. CI'II'veland . . . . . . . . . . . . . . . . . . . . . . . 575.211 Oil thereon. apparatus for calming seas by dls-Cotton elevator and dl.trlbute&, T. J. Griffin . . . . . .  57',900 trlb.nting. A. J. Van Beek . ... . . . . . . . . . . . . . . . . . . . . .  575.203 COuJ:!�':,�in:.eeT��Ilc�':fJI::.�. ar and air brake 8¥t"���I,:a\;:lb!'i;p�c��J. ��r!��et'Ii: : : : : : : : : : : :  �it:m: 
8��:� :�g:�:��: �������::l: �.Jj?b"aV;r.: :  : : : :  : : :  z�f:= �:�f�::W��1rr�a�t.�:��I.���: : : : : : : : : : : : : : : : : : : : : :  gf�:l:l 
8:-;:,·a��·N ����i��nJr�������: . . ����. �.r.�����: . •  575.200 �:g�� b��xm:��ln�;.i�ti�gG���IiJiie:· 'coiiibitied; 575,

002 Cult.lvator disk. W. Sobey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5U.1Ki7 Huewe &; Emmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.239 Curtain fixture. H. Koch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.910 Paper cutting machine. E. J. Arm.trong . . . . . . . . . .  575.291 Cycle frame tube jOint, F'. D. Owen . . . . . . . . . . . . . . . . .  575.039 Paper registering mechanism. T. C. Dexter . . . . . . . . 575.100 
E����i go�t����;.: ·"djii.ia"bie: F: w: Bioiiiliey gf�::f¥ �:��m��e�i��p�'::,����D:r:r:::�: : :  : : : : : : : : : : : : m:(ru Dental napkin clamp. W. H. Duddy . . . . . . . . . . . . . . .  575.108 Pe.sary. H. M. Ryman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57f.!W.'l Desk, adjustable chair, J. F. Trimble . . . . . . . . . . . . . .  575,288 Petroleum, metallic caSing for shipment of, C. N. Desk. suspension. Page &; Stall'ord . . . . . . . . . . . . . . . . . .  575.269 Leroy . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 575.034 Dispatch sy.tem. vacuum. J. A. Watson . . . . . . . . . . .  5n.965 Phonograph. T. A. Edi.on . . . . . . . . . . . . . . . . . . . . . . . . . . . 575.151 
E:�o ��:,n8'h'!��r ·Jre�leb�a:�Ye�a��:r cuiiiitg 575.

228 �1:.�g�r&�i:',E��\� '!:fe�t�c�i�·o����'i:J.· ·E· .. .  j": 57f.879 
die. Simpkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575.072 Dis¥:i�'\:';:��t. .��.� . .  ������ . ����: . .  �.��.���.� . .  � 575.277 �1:.urS'eZ���i�n�:lb��h�rs'fe�\�idpl�: Wledlger 5
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Door • •  lIding. J. H. Munderloh . . . . . . . . . . . . . . . . . . . . .. 575.162 Pipe cleaner. J . .f Snyder . . . . . . . . . . . . . . . ... . . . . . . . . . . .  5U.956 Doubling and twisting frame. C. H. Richardson . .  57(.lUl Pipe jointing holder. E. Newman . . . . . . . . . . . . . . . . . . .  571>.286 Dough cutting machine, J. Park . . . . . . . . . . . . . . . . . . . .  574-,KU Piston and valve Ilear, combined working, F. 
E�::�r:���b�rwl!.c3;/:.�: .��I.�:':��: : : : : : : : : : : : : :  Pit��PJ·�'tfe�al;:.·.·.·.·.·.·.·.:·.·:::.· ... ·: ... ·.·.·.· . .. .... .. .. : .. .. .. :

.: ... : �ft:� Dredger pick attachment. H. S. Potter. . . . . . . . .  . . .  Planer for woodcuts and electroplates. M. P. Drier. See Clothe. drier. Kenna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57'.!O! Drill releasing tool. R. N ettell . . . . . . . . . . . . . . . . . . . . . .  575.267 Planimeter. B. E. Chollar . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.lffi Drum. G. W. Bemis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.008 Planter. Breen &; Brace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.101 Dust beater. S. S. Dreisbach . . . . . . . . . . . . . . . . . . . . . . . . .  57',986 Planter check row attachment, seed. J. F. Win· Dynamometer. L. Schuler . . . . . . . . . . . . . . . . . . . . . . . . . . . 575,176 chell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575.289 DY��S�rii�:.���. �.��������.':?������ ��.���: 574.9U �l:����: �����'ft.AM�il�mr;.���: : : : : : : : : :  : : : : : : : : : : : �f�:� 
t�e�afe' ���Rr�e:'j: li:BaiCIieiiier: : :  : : :  : : : : : : : : : :  ZiZ:� �lg: ��t��ft����r:R�A?it����:: :::::::::::::: : : :.: zi�:� 
�ffcrrlf.�

s����t':;'n:t��l'c�d·f��: ���lIe,;ting:' ·A."j: 574,911 pn'w.npt�ii. �I.����.��.��.��. ���.���� ��������: �: 57f.rug W .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57'.979 Pocketguard. watch. W. N. Ofhltt . . . . . . . . . . . . . . . . . .  575,126 Electr conductor. H. T. Richards . . . . . . . . . . . . . . . . .  575.170 Post. See Fence Post. 
�l��::m :':��r;:.e.fi���\:'�u:-;,�":y�e:mo; ·iiutiii 575,

� ��::; la"ye���n� Wo"::: . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 575.<WO &; I;eblanc .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.116 Propeller for life boats. screw, J. Huebner . . . . . . . .  575.158 
�l���� ::::f::�J: r;,�::::,�g�r. �'. ��������: : : : : : : :  575.210 ��Wi,��slg�eo§;i�':,":�d {oR' :�t���r • • . . • • • . . • . . • • . .  575,178 
Electric motor controller. H. P. Davis. . . . . . . . . . . . Pulley. T. Corscaden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 575.100 Electric quick break switch. A. H. Armen. . . . . . . . .  Pulley. sheet metal. T. Corscaden . . . . . . . . . . . . . . . . . .  575.107 Elect�c signal, R. Skeen . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  574:. Pump actuating mechanism, M. Herrmann . . . . . . .  575,299 �1���t�1 k!l'"�!ec�-rl��hel������.ad, J. Menchen . . . .  514.!t.16 �:::pr.l:;r J�¢ig�iI �eIfi�T"N: 'iiaiier: : : : : : : : : : : : :  �Z:lM Embroidering machine. E. &; R. Cornely . . . . . . . . . . .  575.027 Puzz e. C. H. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575.276 Engll).e. See Beer engine. Rotary engine. Race track�J..starter·s gate for, J. Schmidt . . . . . . . . . 575.100 Engine indicator. J. J. Waldner . . . . . . . . . . . . . . . . . . . . .  574.964 Rail jOint . .. . Robinson; . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51'.942 Engine indicator. steam. C. H. Bedell. " 

.
. . . . . . . . . . .  575.202 1 Railway, electric. L. Dlon . . . . . . . . . • . . . . . . . . .  ; . . ; .. • • . .  575.003 Engine stoppin!(apparatus. G. W. Brown. . . . .. . . . .  575.1« Railway. electriC, G. W. C. Lomb . . . . . . . . . . . . . . . . . ... 575.im Espalier wall. W. Busche . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.O:U Railway rail join< or couPlingjf' W. Clemo . . .  : . . .  575.U9 

���:�� t���'s:in�' e�rl:';ior: " · · " · · " · " " · · ·  575.
285 ::il::� :���g�J.s�i��g:.- . .  ���.���::::::::::::: gi�:� Fastening. G. A. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57'.904 Raisin seeding machine, E. Sutherland . . . . . . . . . . . .  575.181 

��:;!,w;;��I�:�I�JhrE.r.a�r;lf:i.%.JL�:li��..:S:::::: gi�:� :::�. Jle';,e cY�b!:�liie reel. 
���� gg:t; 1:: \\r":'�::iih:: : : : : : : : : : : : : : : : : : : : : : : : : : : : giZ:� :���f:lt:.or s� :;!���':,�ITeiit ;,egiiliLtor: " . . . . .  514.975 
Fehce stay. J. M. Moore .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.25!J Repeater. W. M. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . 575.025 Fence, wire, Hagaman & Cary . . . . . . . . . . . . . . . . . . . . . .  676,234 Rheostat and reversing switch, combined, �"'iske Fender. See Car fender. &; Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.800 
�m� :���l: '1'"*. YX::oit:: : : : : : : : : : : : : : : : : : : : : : : :  iig:m ::��t f�:31::!'le�'i.�::/;:;!�l Temler . . . . . . . . . . . . . . .  575.138 
�l�: l!it� •• TJ.°::.��roiY: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  Zi�:gf� RIVJ�\i1��:�����.s:.����:����I.��.������� .���: 575.135 
R��::;.:.eri.�: .. Kn:.o�s��'i.���?e���·: : : : : : : : : : : : : : :  g+Z:� �gr:r�I:��n;;M��:�.oii: : : : : : : : : : : : : : : : : : : : : : : : : : :  iig:m Firearms. slide and hook for sling straps of, Per- Roving clamp. A. E. Rhoades . . . . . . . . . . . . . . . . . . . . . . .  575.310 kin. &; Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.164 Sad iron heater. S. Arleth . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.198 Fire extingui.her. automatic, E. Livingston . . . . . .  575.253 Safe. M. Mosler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575.306 F������t������: .��f��.���:����. ��.� ���?�����: 575,121 �:�g����:���oedtc;t����rpetroieuiii: Dianufac; 575,187 
r4���W:.i':o�·. !: ��fi�ki.;y:: : : : : : : : : : : : : : : : : : : :  �i�:� sastul:.�£h�r.!ira."f.f,j::::::: :::: :::: ::::::::: : : : : :  Zi�:Ws Flue cleaner. J. J. Brennan . . . . . . . . . . . . . . . . . . . . . . . . . .  575,2!lJ I Saw filing device. M. J. Wilson . . . . . . . . . . . . . . . . . . . . . .  575.192 
�E:�::' ���'B'o:n.rra�;m����.a1iiicJiierai: 575.019 ��:l�: �g:::g�n��: r.·lr: ��m�t:::::::::::::::::::.: g�g:Mll ing furnace. Scale. price and weighing. J. H. Swihart . . . . . . . . . . .  575.077 
���������. ��b�����. � .:.i������: : : : : : : : : : : : : : : :  Z�Z:� ���::���o��;, ����� !:,�!�� . . . . . . . . . . . . . . . . . . . . . . .  575.1

53 Game apparatus. J. G. Kiah . . . . . . . . . . . . . . . . . . . . . . . . .  575.247 Screw thread cutting device..!'. M. Wiebe . . . . . . . . . 575.1l!5 Game apparatus •• I. Kltsee . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.9OIl Seal for bottles or flask •• G . ... Snyder . . . . . . . . . . . .  575.011 Game board. R. u. Beman . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.097 1 Seed crusher and distributer, cotton. J. W. Ga. fixture. E .  A. C .  Kay.e! . . . . . . . . . . . . . . . . . . . . . . . . .  57'.907 Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5H.882 Gas generating apparatus, acetylene, L. S. Butl'- Separator. See Cream separator. ington . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.281 ' Sewing machine attachment. L. Moyer . . . . . . . . . . . .  57f.929 Gas. Incandescent. R. Moscheles . . . . . . . . . 575.281 to 575.283 Shirt protector. W. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5U.921 Ga. incande.cent mantles. making. R. Alex .. nder Shovel handle. W. H. Johnson . . . . . . . . . . . . . . . . . . . . . .  575.24:1 
GaseA;�t' buriier; iiicaiidesceiit; ii: Vloiei.:: : : : : : : : gii:l� �i���� "!flea�t��:i;�' stgnI;.y�erts . . . . . . . . . . . . . . . . . . . .  575.002 
Gas producer. R. L. Morgan . . . . . . . . . . . . . . . . . . . . . . . . .  575.305 Slgu .. l 8ystem, electrical. R. Skeen . . . . . . . . . . . . . . . . . .  57'.95.� Gate. R. Garrard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.229 Sink cleaner. Atwater &; Eichler . . . . . . . . . . . . . . . . . . . .  574.872 Gate. A. A. Hansman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57'.991 Skirt holder. Brela. &; Naude . . . . . . . . . . . . . . . . . . . . . . . .  575.279 Generator. See Static generator. Slicer. fruit. H. Delzell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5U.ll!Il 
81�t':,wo�:h���1 �gfdse��)i��: 'lil:":�,���: : : : : : : : : : :  ��g:·pI;�ef�i'!�;.�t �i�:lst.eiiiiiiniis &; 'Coliiiis:: gi!:�! Gold washer. Schmitt &; Han.en. . . . . . . . . . . . . . . . . . . .  Soap holder and bru.h. G. W. Johnson . . . . . . . . . . . . . 575.159 Grate bar, link, C. J. Allen. . . . . . . . . .  . . . . . . . . . . . . . . . . .  Solar and transit instrument, J .  B. Davis . . . . . . . . . .  675,215 
8�i��:�H.rt�'::aj��.l}.°B���Kr;.':.����: : : : : : : : : : : : :  gig:� �gh�J:�f::��:�:u�· �ut���t'i:· ;'iectric ·martii';; 575.001 
Grinding machine. automatic cutter. U. &; F'. L. J. F. Babcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.!m Eberhardt . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  575.057 Sowing machine. E. Croll. . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.883 Gun. animal trap. J. R. Booth . . . . . . . . . . . . . . . . . . . . . . .  575.� Spike and bolt puller. P. J. F·urlong . . . . . . . . . . . . . . . .  575.226 Gyratory crusher. K. H. Tern.tedt . . . . . . . . . . . . . . . . .  575.014 Spindle. A. Gartner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5U.!m �ratory cru.her. �'ern.tedt &; Tem�lin . . . . . . . . . . . 575.015 Spindle. A. Scheid . . . . . . . . . . . . . . . . . . . . . . . . . .  574.1M5 to 5U.oc.o 
H:�d're�r. j:ee�:oa;�Y'I;'a.t\r:.ning . . . .•. . . . . . . . . . . . . . . 5U.924 �r:��� :::��r�' �h�i�r��w�iL.;hiii.;; p: -X: Coup .. i �i�:� Harvester and thra.her. combined, A. M. Smith 575.1iK StatiC generafor. A. J. Gawne . . . . . . . . . . . . . . . . . . . . . . .  575.281 Hat packing ring. F. P. Ferry . . . . . . . . . . . . . . . . . . . . . .  574.894, Steam boiler. R. D. Kinney . . . . . . . . . . . . . . . . . . . . . . . . . .  575.118 Hay rake and loader. L. Avery . . . . , .  . . . . . . . . . . . . . . . .  575.021 Steam boiler. S. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.!)'1 
�:�t�:�gs.?oi :,il ����eaie�: " . . .  ; . . . . . . .  : ; . ; . . . . . .  574.997 .����� ���!\�:tr.y���!.. f· �i:o".!�:::::::::::::::::.: �U� Heater. T. Wheatley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.9b"7 Stool and blcyc e saddle. combmed. G. Voelker . . .  575.1,;i Heel cutting dlel J. Heckel. . . . . . . . . . . . . . . . . . . . . . . . . .  57f,902 Stove. Rothli.berger &; Graichen . . . . . . . . . . . . . . . . . . . . 575.1»1 HO��sT�����.� . ������I���.� .���i.�� .���. ����';:.�: 57 ����·ltt .. �h�e�i.�::��·biiriiing: 'w": A: wiLy: : : :  17� Hose bridge. R. G. Dunwody. . . . . . . . . . . . . . . . .  . . . . . . .  Stove burner. gas. A. E. Detwller . . . . . . . . . . . .  575.051. Hose nozzle. P. B. Montrol. . . . . . .  . . . . .  . . . . . . . . . . . . . .  I Stove oven door. G. F. Filley . . . . . . . . . . . . . . . . . . . . . . . .  . Ice cream mould, M. H. Adams . . . . . . . . . . . . . . . . . . . . .  675, Stoves, ranges, etc., oven attachment for, H. Incandescence. rocess of and burner for produc- Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  075.185 

Ing. G. Van Beth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.137 Strainer. water. J. H. Seed . . . . . . . . . . . . . . . . . . . . . . . . . . . 575.177 
���\�:r���n�leub�gein'XiJto�rI��iii.; 'liidiCiLtor: 575.

088 I ��rc�.ex�!:c�r.;.;lj.�· g�l'crIl'i;r;'iLk 'sWltch: '  • iiioi';': 575,1
32 Injector. J. De.mond .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574.985 1 trical knife switch. Railway switch. Inker, F. G. Jahn .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.301 Switch and signal apparatus. Interlocking mech· Insect destroyer. Morrill &; Morley . . . . . . . . . . . . . . . . .  575.200 I anisDl for. G. Koenig . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575.m Iodoform substitute. A. Schuftan . . . . . . . . . . . . . . . . . .  575.175 Swivel leader holder. G. F. &; F. Breitstein . . . . . . . . . 575.:0; Isohomovanlllin. B. R. Seifert . . . . . . . . . . . . . . . . . . . . . .  575,(110 I· Table. See Extension table. Operating table. Jacket can. D. Farrell. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57f.987 Tailor's chalk and holder. C. Ress . . . . . . . . . . . . . . . . . .  575.275 Jig for minerai or ore washing. C. J. Hodge . . . . . . .  575.236

1 
Tank. See Water tadk. Joint. See Rail jOint. Railway rail Jomt. Telegraph. printing. B. H01l'mann . . . . . . . . . . . . . . . . . .  rm.9lU Journal bearing, Roots &; Johnston . . . . . . . . . . . . . . . . 675,312 Telephone. C. C. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57(,901 
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Tel��I§':,�'r;�������: .�����I��. ���������. ���: 575.131 
Telephone system ... J. H. Weckel . . . . . . . . . . . . . . . . . . . . 575,186 
Tenpin ball, F. C . ..  ockwell . . . . . . . . . . . . . . . . . . . . . . . . . .  575,128 
Thill coupling, H. W. & H. F. Connell . . . . . . . . . . . . . . 57i>,212 
Thrashing machine feeder and band cutter, J. M. 
. Sailer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575,129 

Thrashing machine sieve, W. Bartelt . . . . . . . . . . . . . . . 575,� 
Tire, bicycle, J. F. Dolles . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575,218 
Tire tightener, R. N. Garrett . . . . . . . . . . . . . . . . . . . . . . . . 575,200 
Tire valve pneumatic, L. Held ... . . . . . . . . . . . . . . . . . . . . 574,992 
Top, spinning, G. B. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . 575,278 
��:�·pr���ctgi�;:,f£.ai·ent & Miller . . . . . . . . . . . . . . . .  574,!¥.*l 
Trolley head for electric cars, W. S. Troutwine . . .  515,000 
Trolley stand, J. E. Bishop . . . . . . . . . . . . . . . . . . . . . . . . . .  575,009 
Trouser. holder, R. W. Long . . . . . . . . . . . . . . . . . . . . . . . .  575,067 
Truck for railway cars, companion sectional, L .  

T. Pyott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  575,068 
Truck frame, car, E. Cli lr. .  . . . . . . . . . . . . . . . . . . . . . . . . . . 574,983 
Truss, N. H. Davis • • • . • . • . . . . . . . . • . . . . . . • . . • . . . . . . • . . •  574,887 
Tru���. �:���.� . �� . �? . .  ��.������. �.�� .������: 574,886 
Tube. See pneumatic dispatch tube. 
���bfer��c

s�:� iZrH.t���ih���� � .�.��: : : : : : :  ifi:r�� 
Turbiue, centripetal, L. A. G. Malllary . . . . . . . . . . . . . 575,25;; 
TYP

c1Fn: lo�o��rt::: �1�r::A��ti����.
f��ere�: 

Bon . • . . . • . • . • . • • • . • • . . • • • . . . . . . . . . . . . . . . . . . . . . • • • . • • •  574,93:) 
Type and producing impressions therefrom, ma

chine for setting and distributing, Peterson & 
HilJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5U,OOO 

Typewriter machines. substitute for inking rib-
bons in, Burridge & Marshman . . . . . . . . . . . . . . . . . .  575,145 

Typewriting machine, N. L. Anderson . . . . . . . . . . . . .. 575,195 
Typewriting machine, Burridge & Marshman. 

575,146, 575,m 
Typewriting machine, W. C. Farnum . . . . . . . . . . . . . . . 574,BOO 
Typewriting machine, J. A. White . . . . . . . . . . . . . . . . . .  574,970 
1)�\',��!�rlg �r��lrH �·Jo:.;ll�.��: : : : : : : : :  : : : : : : :: g�g:�r? 
��rv�f.'t��o":�,

. �: �: .��:.��: : : : : : : : : : : : : : : : : :::  g�t:m 
Valve, E. Reynold .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574,939 
Valve apparatus, electric, J. V. Stout . . . . . . . . . . . . . .  575,00; 
Valve, automatic air, C. E. Van Auken . . . . . . . . . . . .  574:,962 
Valve, balanced slide, G. R. Herrlcks . . . . . . . . . . . . . . 575,155 
Valve or shield for air brake couplings, aut.omatic 

dust, J. A. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575,252 
Valve, well tube, A. D. Cook . . . . . . . . . . . . . . . . . . . . . . . .  575,213 
Vehicle brake, automatic, A. F. Mohrenwelser et 

a! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Vehicle running gear. G. D. Pettingell . . . . . . . . . . . .  . 
Vehicle seat lock, M. H. Oberholser . . . . . . . . . . . . . . . .  575, 
Vehicle wheel, J. M. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574, 
Velocipede handle bar fastening, E. J. Gulick . . . . .  575 
VelOCipede, marine, C. A. Sulzman . . . . . . . . . . . . . . . . . .  b75 
Vending machine, coin controlled. C. W. Hunt . . .  575, 
Vessel. sailing, R. Gillis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575.232 
Vinegar concentrating apparatus, E. E. Murphy . . 574,930 
Voting machineil Blocher . . . . . . . . . . . . . . . . . . . . . . . . .  575,292 
� :fi���I�� �iat;,�l'�t;.�:kiie,: : : : : : : : : : : : : : : : : :  : : :  g�t:WJ.l 
Washboard, J. O. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 575,274 
Washer. ,Bee Bottle washer. Gold washer. Tum· 

bier washer. 
Washing machine, cloth, H. N. F. Schaeffer . . . . . . . 574,9« 
Watch, .tem winding and setting, W. E. Porter . .  575,168 
Watchmaker'S lonpe, P. H. Stevens . . . . . . . . . . . . . . . .  575,075 
Water tank and heater, C. N. LIPgltt . . . . . . . . . . . . . . .  574,919 
�:��!'!.�m,aig��o�;���',:jn�ow�elv. ·FourRie,: : g�t:� 
Weather strip for door .ills, Kreb. &, Gwin . . . . . . . . 574,912 
Welt guide and gage, combined, Bouton & Ger· 

main. . . . . . . . . . . . . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . . .  575,100 
WheeL See Fifth wheel. Vehicle wheel. 
�l���":�hl'.

o�:�l�: .�: .r::. ���'::. ':::. ':. ':. '::.: ':.' ... ... '.: g+UM 
Window, J. M. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 574,968 
Window cleaner, N. O. Starks . . . . . . . . . . . . . . . . . . . . . . 575,001 
Window screen, C. I. Still . . . . . . . . . . . . . . . . . . . . . . . . . . . .  574,959 
�l�::.t�:���:'io�· �;,�r�';,trl�';: Ji.: 0: 'Rockw'eii g�t:� 
Wrapper, newspaper, J�CConnell . . . . . . . . . . . . . . . . . 574,001 

DESIGNS. 

i1:d�irin���I{v: ·G::ii�i;,tori: : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
Bedspread, W. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,535 
Belt and garment hook, E. Gumblnner . . . . . . . . . . . . . . 26,505 
Bicycle fork, C. E. Jenkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,� 
Bicycle fork, Norton & Kershaw . . . . . . . . . . . . . . . . . . . . . 26,519 
Bicycle frame, J. M. Andersen . . . . . . . . . . . • . . . . . . . . • . .  26,52"l 
Bouquet holder, A. D. Po.tert . . . . . . . . . . . . . . . . . . . . . . . .  26,504 
Cap, J. Frank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,533 
Car bol.ter, T. M. Gallagher . . . . . . . . . . . . . . . . .  28,516 to 26,513 
8�rfa��'l:·p�}�ier·.·. '::.' .. :: ..... : : : : : : : : : : : : : : : : : : : : : : : : :  �:gfl 
�f:.r��f{, \i�������: .�: .�: �����: : : : :  : : : : : : : :  : : : : : :  �:g�A 
j<'oothoJ<4 C. J. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,532 
Game board, F. D. Lino . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,531 
Grate bar, C. W. Nason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,525 i,':.':n�k?i�'r2iic��rl��.�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:� 
�C��c�!v:n��l�?i, b�� E��:I���i:: .�: .�.I�.���.�� �:� 
Packing for PiBe� �. P. Weale . . . . . . . . . . . . . . . . . . . . . . 26,512 
��!::'F:i::�' A: GO�g�.�·.���.��: : : : : : : : : : : : : : : : : : : :  �:� 
Puzzle box, J. L. Donaly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,530 
Puzzle card, C. A. Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,5:hf 
Range, cooking, F. A. Klalne . . . . . . . . . . . . . . . . . . . . . . . . . 26,528 
Tire cleaner, blcj.cle, M. Butler . . . . . . . . . . . . . . . . . . . . . . 26,521 
��h'i�e �g.f;m��rtii &; ·s8.ioiii::: :::: :::: :::: :::i6.5ZJ: �:� 
Watch case, G. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,503 

TRADE MARKS. 
Bath powdera, M. G. Laville . . . . . . . . . . . . . . . . . . . . . . . . . .  29,454 
Beef, solidified, Mason·Heublein Company . . . . . . . . . 29,450 
Beer, lager, F. Fell. . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . .  29,443 
Buttons and oriental pearls, porcelain, firm of F. 

Schmet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,472 
Cotton good. and fabrics known as bindings or 

fabrics used for binding or covering books, L. 
Slegbert & Brother . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,441 

Cotton .heetlngs, Naumkeag Steam Cotton Com· 
pany _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,442 

Dress .hleld., seamles • •  tocklnet, I. B. KJelnert 
Rubber Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,«0 

�Ig��: 
w..!'::!t��AY.:'6'��� :��l:'lu�mf�Jr" Miii. 29,444 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,445, 29,446 
Fruits, vegetable. and sauces, Joseph Campbell 

Preserve Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,448 
Gloves, kid and .uede, Jordan, Marsh & Company. 29,439 
Inks, Indelible, A. L. Willi.ton . . . . . . . . . . . . . . . . . . . . . . . 29,437 
Locks and builders' hardware, Yale & Towne Man-

ufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,470 
Medicament COIDfriBing menthol dissolved in men· }�g�i:��er z�ni���erii ����;,inife

t
s
e
el?�dC!� 

mit Beschrankter Haftung . . . . . . . . . . . . . . . . . . . . . . . 29,457 
Musical boxes and disks, Mermod Freres . . . . . . . . . . . .  29,435 
Paint. oil, varnishes, wood st.ains and finishes and 

for cleaning surfaces. article for removing, 
Harrison Brother. & (',ompany . . . . . . . . . . . . . . . . . . . 29,455 

Paper, L. L. Brown Paper Company . . . . . . . . . . . . . . .  , .  29,436 
Per��:qe:er�tt���g[t�iv1n�i�.�������: . .  

t
.� .��� 29,455 

Ph��sf..���:�I:J�1,!'t��'p���t�e::���� .����. ��?�: 29,438 
Pills, D. S. Flemln� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2!l.469 
Planters, com, UnIon Com Planter Company . . . . . . 29,471 
Rubber, gutta percha and other vulcanlzabie gum., 

India, G. A. Alden & Company . . . . . . . . . . 29,458 to 29,468 
Salmon and canned fruits and vegetables, packed, 
soa�', �: :..;.��e&' compaiiy : : : : : : : : :  : : : : : : : : : : : : : : : : : : :  �:� 
Soups, essences of meat and extracts of meat and 

vegetables, Oxlne Limited . . . . . . . . . . . . . . . . . . . . . . . . 29,451 
Starch, laundry, Mo.eley·Horne Company . . . . . . . . . .  29,452 
Tomatoes, Jo.eph Campbell Preserve Company . . . 29,447 
Watch movements and parts thereof. American 

Waltham Watch Company . . . . . . . . . . . . . . . . . . . . . . . 29,434 

PRINTS. 
.. Beauty and Strength " (for trunks and the like), N. 
. .  C�r*��t�o

C:8�j.�p.I: 'E: ' P8.iID,e:r:::::::::::::::: . . ::::: � 
A prill,pd copy of the specification and drawing of 

any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
:r�:::��in��-: J°';;'�ie���i��;r;:3 :i�:: t.ri�� where 

Canadian palent. may now be obtained by the in. 
ventors for an¥ of the inventions named in the fore
gOing list, prOVIded they are Simple, at a cost of $40 each. 
If cO�licated the cost will be a little more. For full 
��� b�r'fo= :!�U1

&�·�b!rg:�.tl New 

'titutifit �tUtti(al. (JANUARY 30, 1897. 

�ilvertigements . 
ORD I N A R Y  RA'I'E"'. 

I n Mide Page, each i n sel'tion • - 7� cent§ a line Back Page. ea(�h i ll � e .· t i o n  - - - - 81 .00 a line 
pr For some classes of Adverti8enwnts, Special and 

H(gher rates are reqwired. 

I 
- - - --- -- ._--

LAT H E S ,!cDqoMct �&!�ftt\�� 
FOR � � P liGHTEST THRII&r. C UNSM ITHS, TOOL , ON" JUS1ASLE CRUSHER MADL M AKERS, E X PERI- .. Y AD FOR-M.ACADAM 

M ENTAL A N D  R EPA I R  SPECIALLY ACAPTE�ND BALLAST. ��� ���. Catalog. PERFORATED SCREENS' MININC MACHINERY. The above are charges per agate line-about ei�bt 
word. per line. ThIs notice shows the width of the line, 
���s

e��� �� ��t�a%�e
rat:��a:.!!Lf: final, �;a:.e��ri��: 

ment, 8S the letter press. Advertisements must be 

. N! 6 AN. 7 DESC R I P T I V E.  CATA LOGU E S .  ;I����. W. � ��%y
B::r��tC o .  FRlSERl CHALMERS.CHICAGO. ILL.U.S.A. ,; ROCKFORD, ILL. 

:��T�� t��p����lf:��: f3���in� :e��f8 ��u��ur8day 

WO�t!u�!P.!�e����S 
time and money by using our 

POlJerJOaCn�erg 
CATALOG UES

A-Wood-working Machinery • .  B-Lathes, etc. 

CRU S HyosiIiihsTA.eped 
and you will save. dollarl 

in first cost, in installing and operating. 
I e t'gat'lon Acc u m u l at i o n ,  ny S I means Possibly S a l vati o n ,  for prospector or mining capitalist. 

t All about It from .... � !lATE!.!.���:;!.�� 

TRA NSITS A N D  LEVELING I N ST R U M ENTS. 

�l�YELD POC K E T  L E V E L S  

Sizes, 2J.2 aud 3� Inches. Prices, 40 and 50 "'nts. 
For Book on the Lever. 

C. F. R I C H A R I) SOl\' & ,",ON, 
.P. O. Box 9"". A T H O l" MA S,", ..  U .  S. A. 

SEBECA FALLS MFG. COMPABY. 
ti�5 WULer ::it., ::itonecu .Falls, N. Y. 

AMERIUAN PATENTS. - AN INTER-

PhYSical and School Apparatus Experimental & Model Work THE THERMOPHONE Circulars d: oovice free. Gardam & Son, 96 J ohn St.,N. y,  A new Instrument for eet i n e'  and vll.J uable t u b l e  showinJ,C the n u m ber of paten t s  
Jlranted for the various su bjects upon wh ich peti Uon� 
have heen filed from the be/linninsz down to December 31. Ism. COntained in �CI E!,\ T I FIC AM Jl:: IUCA X S ( ' p .  PJ.E" K"T. N o .  Hillel. Price 10 cen�.. T o  be had at 

Measuring Temperatures - - T H E  - -
Will take temperature of any-

this office and from al l newsdealers 
thing at pp b��::Z�; 7::;�nce. 

E. S. RITC H I E  & SON S ,  
BROOKLINE, MASS. . P O W E R  & FOOT I S HAPERS , P L A N E RS , D RI LLS 

L.. AT H E  S. �tf��rtE.pr,�g� 2�/lLIJ�ul���� S E BA IAN LATHE. 0 , 1 10  CULVERT 5T. C INC INNAT I. O. Ii You 1Irt a manufactum of Sbttt mttal 

ELECTR ICAL SUPPLI ES articles, you are naturally lnterested in New Ma-
us [����ar�:n� Ofi�h���11��?n: �fiu:i�:�d

t�i::��i:� 
No. 1 .  ROLLI N G  M I L L  MACH I N E RY �OR SHEET M ETAL 
No. 2 .  TUBE A N D  W I R E  M I LL MACH I N ERY A T  MAN U FA C TURERS' PRICES. iH ed l.ca' lJattlll)'ufr�n:t': I���!,�d'; u al'an teed. 

C I ,YMER & HIHLMA� .  Readi ng, l'a. 

No. 3.  SILVERWARE A N D  COINING MACH I N ERY 
No. 4. H A R DWARE AND BRASS GOODS MACH I N E R Y  
No. 5. BICYCLE MACH I N ERY 

ADDRESS 
THE WATERBURY FARRE L  FOUNDRY & MACH I N E  CO, FOR ALL SHAFT SIZES. Hub Rol ler  Bearings 

It";£j;'p"" " ,;,,,-.,,,,, �. . 11, " 1  -� 

NO WEAR. N O  FRI CTI O N .  
RoU. Accuratei y  Guided 

in Parallel Lines. 
They Save Power, O i l ,  Time.  

Tbey are the Best I Try them I 
The Ball Beari ng Co.  

12 Watso n S t . ,  Bosto n .  Mass, 

WATERBURY , CON N . 

Write fM Prices, 

P. O. Box 7, 

�" " " " " " " " " " " '� 
i ��!��"�I��� i 
� �::�����'t"oo::::n:.e�glr��:.n�J�����; � 
� for Inventor.. � � In this line of tiU.iuess they have had nearl1/ Fifty � years' experience, and now have unequaled Jacilitw8 for � the preparation of Patent Drawing •. Flpecitlcation., and � � t b e  prosecutiun of Applications for Patents in the � 
� United States, Canada, and Foreign Countries. Messrs. � .............-- Munn &, Co. also attend to the preparation of Caveats, � � Copyrigbts for Book., Trademark., Reissues, Assign- � 
� l:'u

e
s���.���t�:ft�'J��h�r:!�i:a:��e

e�l�h °ipr�����e a�� � � promptness, on very reasonable terms. � -- A pamph l et sent free of charge on application, con- -� tainin� full information about Patent. and how to pro- � 
� �:�t8� Ii:i�!�e���e�ts�O��;:!rt ���s

e
U�::r��f����: � � :::.r!'�t ;::��:���' Rejected Cases. Hints on the � 

� We al,o send, free of charge a SynOPSIS of �'orelgn � � Patent Law.i .bowinj< tbe cost and method of securIng � � Pa�ents ln al the prinCIpal countries Of the world. � � M U N N  & C O "  SOLICITORS OF PATENTS, � � 3 6 1  B ROADWAY N EW YORK.  
BRANCH OFFICES. - No. 622 and 624 F Street, Pacltlc � � Building, near 7th Street. W ABHI"GTON, I). C. � 

�uuuuuuuuu.uu� 
POW E R  • P R ESSES 

for the manufacture of 
HARDWARE  SPECIALTIES, 

Spoons, Buttons, Locks, Shovels, ete. 
for all operatlons In tbe manufacture 
of Metal Goods. Improved Clutch 
roel���e��o ��y�i�y ��e::i� ����� 
ments. Send us full particulars, stating 
what you wish to make. Machmes fit
ted with Automatic Feed and Ejector •. 

F. S. '" G. L.  BROWN. 
2"-29 Fort A v e  • •  Baltimore, IU d .  

SCREW EYES 
Gimlet Point. 

All Sizes. Jr Send f or  Circular. 

B LA K E  & J O H N SO N ,  
Waterbu ry, C o n n . ,  U .  S .  A .  

Eight-Inch precl.ion. with cntter milling and gear 
cutting attachment. The Rivett Lathe 

Faneui l  Watch T o o l  Co. ,  
Bosto n, Mass"  U .  S.  A. 

Adopted by all great nni
versities. 

The greatest lathe for fine mechanics. 

"My Well and what came out of it." 
A story by the novelist Frank R. Stockton. 

"Your Well and what will come out of it." 
By the 

Pohle Air Lift Pump 
Bulletin. to tell you will be sent on application. 

The Ingerso l l -Sergeant Dr i l l  Co.  
Havemeyer Bui ld ing,  26 Cortlandt Street, New York. 

I M P E R IA L  BALL B E A R I N g AXLE A wrItten Jl;uarantee with each set o f  axles. 
DRILLING MACHINERl: 

r MANUI'AC TURCD BV 
97 PATTE R N  

�.OOIl . ,' I s  I n  n se. 
Indor.ed by the leadiIU< 
Red�;'fr'i����e�. 

per cent. One horse can do the work of two. �echani""ily perfect. Can be put on old or new work. uP" Write fOT our lUustrated Catalooue and Testimo nials, which we send free on app!icaUon. I mperial Bal l Beari ng Axle Dept.,  1 84· 1 90 Lake Street, Chicago, I I I . 

WILLIAMS BROtHERS. . 
ITHACA. N.V. 

OR ON SILLS. FOR 
SHAlJ.OW WELLS, WITH 

OR HORSE POWER 
:!IIIADlME5S-'W���:B��:I�'=':.W 

Jaw Drop Forged from Be.t Tool Steel. 
Few Parts. Best Workmati�IS"w:-f:�9 

11111 •••• same irre
�&:c�\�� ':ff 

f:g;:. t�\�'on
i� �"cW� l4J�7!- c'f,��� !i�e 

Jr E�TA n I . ] "' lI E J) 11'145 .  
The Most Popu lar Scientific Paper in  t h e  World 

Only $3.00 a Y e aI', I n c l n d i n lt  l'ostage. 
W e e k l y--:J2 � n lllben " Y "" l' .  

T h i ll  "' i d e l y  c i l'c n l n t e cl B n d  splendidly i llustrated 
paper is published weekly. Every number contains six
teen pages of useful information snd a lar,re number of 
original engraving'S of new inventions and discoveries, 
representinll Engjneerlnp: Works, Steam Machinery, 
New Inventions, NoveltIes in Mechanic�, lIanufacturel!l 
Chemi8try, F,lectricity.Tele�raphy, Photograpby, Al'chi� 
.tecture, Agriculture, Horticulture, Natural Hi story, 
etc. Complete list of Patents each week. 

'r (' J' lIn� of � lI h !llc " i ll i i o l l . - One copy of the SCIEN
TIFIC AMERICAN will  be sent for one year - 52 numbers
postage prepaid, to any subscriber in the United State., 
Canad� or Mexico, on receipt of 'I' h l'e(� I ' o l l u l' s  by 
the publishers ; six months, $1.50 ; three months, .1.00. 

( � I II h � .  -- Special rates for several names, and to Post
masters. Write for particulars, 

Tbe safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelope8, securely sealed, and correctly addressed. 
seldom goes astray, but is at the sender's risk. A d dress 
all letters and make all orders, draft., etc., payable to 

iU U � r;  & e ll . . 3 tH J l I · o ll d ,,· a !' .  ;\ e w  \- ,, ,'1, . 
--*--Jdtntitit �mtritan JUppltnttnt 

ThiS is a separate and distinct publicatlou from THK 
�CIENTI 1f'IC AMERICA x,  but is uniform therewith i n  
size. every Dumber containinfl sixteen large pages full 
of engravinlls, many of wnicb. are taken from forefa;tD 
papers sne accompanied with translated dpscriptions. 
THE ScnNTIFIC AMERICAN' SUPPLEMKNT i. published 
weekly, Bnd includes 8 very wide range of contents. It 
preser:.ts th� most. recent papers by emlnent writers in 
all tl1e princ\Jlal departments of Science and the Useful 
Arb�, embractng Biology, Geology, Mineralogy, Satural 
History, Geograpby ArchreolollY, Astronomy, Chemis
try, El ectricity. Light, Heat, Mechanical Engineering, 
Steam and Railway Ene'ineeri ['lg, Mining, Ship Building. 
Y.arine Engineering, Photograph y ,  Technology. Manu
facturinQ: Industries, Sanitary EDJlineerinll. Alll'iculture. 
Hort1culture� Domestic Economy, lUography. liedicine. 
etc. A vast amount of fresb and valuable information 
obtainable !n no o�her pnblication. 

The most innportant Engineeri7I{J Works, Mecbanl.ms, 
and Manufactures at home and abroad are illustrated 
and described in th e SUPPLEM ENT. 

Price for the SUPPLEM"NT. for �he United St ates, 
( :auada, and Mexico. $5.00 a year ; or one copy of the 
SCIENTIFIC AMERICAN aud one copy of the SUPPLE. 
MENT, ··ot.h mailed for one year to one addres. for '7.00. 
Single copies, 10 cent •• A dd ress and remit by postal 
order, express money order, or check, 

lU U � N  '" eo., 3tH lIl' o n d way, N ew York. 
--*--�tlilc1il1g �c1itiOlt. 

THE SUIKNTIFIC AMERICAN BUILDING ED I TION I .  
ts"ued monthly. '2.50 a year. Single copie., 25 cents. 
Thirty-two large quarto pages. forming a large and 
.plendid M8.I!szine of Architecture. rich Iy adorned with 
elegant plates and ;,tber fine engravings ; illustrating the 
most Ihteresting examples Of modern Architectural 
Construction and ai lled subjects. 

A special feature is the presentation in each numbeJ 
of a variety 01 the lat.est and best plans for private resi. 
denceE'. city and country, including those of very mOde 
erate cost. as well 8S the more expensive. Drawings in 

yerspectlve ana 1n coior are gtven, to�ether with Floor 
IPlans. Descriptions, Locations, Estimated Cost. etc. 

The elegance and cheapness of this magnificent work 
have won for it the l � al'�est  (: i l'c n l a t i o l l  of any 
Architectural publication in the world. Sold by all 
newsdeaier.. '2.50 a year. Remit to 

lll U N N  & C O . ,  361 Bl'oadway, N ew York. 

of the SCIENTIFIC AMERICAN, with which js incor· 
porated u LA AMERICA CIENTIFICA E INDUSTRIAL," 
oi Spanish edition of the SCIENTI FIC AMERICAN is pub
IIsh �d monthly. and is uniform iu size aud typography 
with the SCI£NTIF l c AMER I OAN. Every number con· 
talns about 50 pages, profusely illustrated. It is tb e ftne.t 
SCientifiC, industrial export paper published. It circu
lates thro11gbout Cuba, the West Indies. Mexico, Cen
tral and South America, Spain and Spanish possession. 
-wherever the S}Janish Jan�uage IS spoken. 'l'HE SCI
ENT 1 F I C  AMER I CAN EXPORT EDITION has a large 
guaranteed circulation in all commercial places throuqh
out the world.. 13.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. I'T Manufacturers and others who desire to secure 
forei!(1l trade may have large and handscmely displayed 
announcemen'. published In this edition at a very 
moderate cost. Rates upon application. 

iU lJ � N  & CO •• l' u b l i s lt ers. 
3 t H  Bl'oadw"!,, � ew Y o r k .  

THE BILLI N G S  & SPEN CE R CO HY PNOTI SM Sixty way., $0 ; my method, '2. 
HA RTFORD, �ONN. 3Oc.. Prof. Ander80n. 1�1�� �o�fg·T��f��Jt3�':i 

© 1897 SCIENTIFIC AMERICAN, INC.
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.. STEAM .. 

ENGINEERING ��� 
(Loco., Stat'y. and 
Marine); Electricity ; 
Mechanics; Mechanic
al and Architectural 
Drawing ; Plumbing ; �;��,�:;�:::: Architecture: Mining; �"lYllI"IlliLli 11 
Civil Engineering in 
all Branches . .  

The international 
Correspoaden('!e Sebool. 

MECHANICAL ND SU RVEYI N G  DRAWINC A TAUG H T  BY MAIL 
Large salaries earned. Termfl moderate. Uses your 
.pare time only. IT Send for Catalogue. BLACK 
CORRESPONDENCE SCHOOL, Box «7, PATERSON N. J. 

O N LY PRACT I CAL M AGAZ I N E  CAM ERA. 
S U N A R T ' S  

" VENI , V IO l VICI ," 
SU NART MAGAZ I N E ,  

SU NART FOLD I N G S  
Send for Illustrated Cata· 

logue-2 cent .tamp. 
:OO U N A lt'l' l' H O T O  CO . . ROC II ESTER, N. Y .  

Drop � Forging 
I n  al l its branches done t o  order. 

Send us sample. to figure on. Our work Is equal to the 
be.t done in this country. We make a .peclalty 

of very intricate work. 
BAGN A L L.I.OUD BLOCK 

BUy T E L E P H O N E S 
That Are Good··N ot " Cheap Thi ngs" 

The dl!ference In co.t I. little. We guarantee our appa· 
ratus and guarantee our customers agalnstlo •• by patent 
sutts. Our guarantee and In.trument. are Both Good 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 5 0·25 4  South C l i nton Street, Chicago 

Laraest Manujactur .... oj Teleph&ne8 
""",l""""'ely in the U1llltffi States. 

Experimental Science 
By GEO. M. HOPKINS. 

17th Edition Revised and Enlarged. 

S40 pages, 782 fine cuts substantially and 
beantifully bound. Price in cloth, by mail, 
*4. Half morocco, $5. 

This splendid work is up to the times. 
It gives yonng and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old . information that will 
enable him to comprehend the great im· 
provements of the dllY. It furnishes sug· 
gestions for hours of instructive recreation. 

Send for il lustrated circular and 
complete table of contents • • • .  

MUNN « CO. ,  Publ ishers, 
Office of  the • • • 

SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 

J , itutifi, �lUtri,au. 
Watcbmaking a Cradt for Young mtn and WOmtn 

Parsons' Institutt for Wattbmaktrs, Engrams and Optldall$ In ntW Ouartm. 
l'tr Send for 1897 Catalogue. 1 1 1  BRADLEY AVE. , P E O R I A ,  I L L I NOIS 

A R M S T R O N G ' S  * P I PE * T H READ I N G  DORMAII'S 
C UTTIN G�(tFI/'MACH I N ES VULGAIIIZERS Botb Hand and Power. 

Slze. l to 6 inch e •• 
te�1'f�ol��I:':d ���I�!:': 
Pipe Cutters. .stoci;,s and Ll'les 
wnil'enail-y (lcknowleaged to be 

BEST. IT&nd jor cata/ou. 
THE ARMSTRONG MFG.  CO. 

Jll'idgepol't, Conn. 

FOR ELECTRIC L I G H T I N G .  
Special 1 0  ... prices to boom 

business. 
8 1111ht 16 c.p.no volt dynamo $26.50 

10 "  16 " no " .. $.18.00 
li\�g

r 
';�'J:'m':fc;r:,�t

ll
��fl�rls.,�iJ'ri 

guaranteed. Electric motor. � to 
7 b. p. any voltage. stor::te bat-
�gg� ��I

u..���·i�: c�?J;.��
r
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ACETYLENE GAS AND CARBIDE OF 
Ca]cium.-Al l about the new tlluminant. its qua.l ities. 
chemistry, pressure of l iquefaction, its probable future. 
experiments performed with it. A most. valuable series 
of articles, giviDIl in complete form the particulars of 
this subject. A pparatu8 for makinll the flas. Contained 
ill SCIENTIFIC A M ERICAN SUPPLEMENT. Nos. 99S. 
1 004, 1 00')', 1 0 1 �, 1 0 1 4, l Ol l), 1 0 1 1;. 1 0��, 
1 03:i and 1 031'0. '1'be most recent apparatus of .im. 
pIe and more elaborate type described and illustrated 
in .pecial acetylene Supplement No. 1 0:i')'. Price 10 cent. eacb. To be bad at this office and from all news· 
dealers. 

hr:ttkr RtfOnn Saddlt 
,JJ ,JJ 

are used all over the world. 
Exclu.lve Manufacturers of Steam M .... 

cblne. for Rubber Stamp.. We al.o make 
Dry Heat Vulcanizers. Complete outllts 
from $10 to $1,000. A II Stamp and Stencil 
Tool. and Supplie.. Bra •• and Steel Dies 
for all purposes. Brals, EngraVing and _ ...... I-� ... .--
Die Sinkln� of all kinds. E.tabll.hed 1860. -_ ............ ....... IT Send ffYr Cata!o(fUes. 

THE J. F. W. DOKMA N CO. 

121 E. Favette St.,  Blllthllol'e, Md., U. S. A .  

A.w. I'IBEI 
lllnllllfactor,. E8tablished 1 7 6 1 . 

LEAD PENCILS, COLORIIlD PENCILS, I:!LATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, I�KS, PEN I'lL CASES IN SILVER AND IN 
GOLD, STA'1'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street , New York, N .  Y. 

Ill nll u factory Estahll8hed 1 ')'6 1 .  

VAPOR LAU N C H .  
and helm controlled 

Late.t Improved and 
motor now ready for 

18 to <\0 ft launcbes 
No IIcen.ed en· 

Speed 
dan-

used. 

'hi 
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DYNAMO AND MOTOR 
CAST I N C S  

and ELECTRICAL SUPPLIES 

T E L E P H O N ES 
STEA M  A N D  CAS 

E N C I N E CAST I N C S  
SEND STAMP !'OR CATALOG· 

PALMER BROS., Mianus, Con n 

ELECTRO MO'!'OR. S I M PLE.  H O W  1'0 
:��� d��i�era:a

o
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o
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amateurs to mue a motor wnicb millht be driven \V1tn 
advan tage by a current derived from a aattery, and 
whicb. w(luld have suttlctenr. power to operate a - foot 
lathe or any macblne requirinll not over one man power. 
With ll llgure •.  Contained In scrKNTllI" (' A.M E.t1(,AIi 
SUPI'LKMh.NT. No. t;4 1 .  Price 10 cent •• To be bad at 
this olllce and from all newsdealers. 

--�--
Sub.cribers to the SCIENTIFIC AMERICAN and SCIEN. TIFIC  AMERICAN SUPPLEMENT. wbo wl.b to pre.erve 
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M U N N  &. CO. , 361 BROADWAV, N EW YDRt< 

MACHINE  �=�s���g��, jfaf.�� g!.i�:; po.itlon. A 1 references. Addres. "w. S.1f. Box 773, N.Y. 

I CE  M A C H I N ES, C Ol' l iss Ell g i ll e s, BI" ' W " I'" 
and BoUI ... ·s' M achinery. THE VILTER 
MFG. Co., 89!l Clinton Street, Milwaukee. Wi •. 

BELIABLE MAN TO HANDLE AGENTS �'OR 
telepbone tablet and speclaltie.. Pay. �,OOO a year. 
Inclose stamp.. Victory Mfg. Company, Cleveland, O. 

CONTRACTS WANTED. 
�d �:��'it"!�r M�;r�� st''::�l:: &�������W�� 
$5000 We o!fer casb for simple idea., patented 

or not. Send 10 cent. to cover po.tage 
and expen.e, and we will send plan and particular •. 
H. H. FRA N K L I N  M F G. CO . . Syracuse, N. Y. 

�e:1'!'!W TYPS-WHEELS. M"DDILI LIXPERIMENTAL WDRK.IMAl1.MMHIIEKr NOYnTIEa • tTC.. IftW 1a STENCIL WaRKI loa NAaaAU II! N,Y. 

EXPERIM ENTAL MACHI N E  & MODEL 
Built to 
Sit on, 
not to 

Straddlt 

Work. Fir.t-cla.. equipment. Secrecy guaranteed. 
APPARATUS.-ACETY· H. ROBINSON & CO.,  5 1 6  Southern Bou l evard, N .Y.Clty 

lene number of the SCIENTIFIC AM ERICAN SUPPLE. 
M ENT, describinll. With ful l  i l l ustrations, the most 
recent. Simple, or home made and commercial apparatus 
for lleneratIn", Bcet vlene on the Isrlle and smal l scale. 
The flas as made for and used by the mICroscopist and 
student ; its use in the mallic lantern. 'l'he new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMBRICAN SUPPLEMENT, No. 10:i')'. 
Price 10 cent.. To be had at omce. 

ACETYLENE 

,JJ ,JJ 
Sbaped to alford the rider a natural .upport and over· 

comes all .addle .orene... Specially recommended for 
ladles. Indorsed by eminent physician.. A Practical 
saddle for all rider •. Write jfYr catalouue and be convinced. 

If your dealer cannot supply you, write the 
Wheeler Sadd l e  Co., 1 9 1  Larned St. (E), Detroit, Mich. 

AUTOMOBILE C A R R I A G E S :  THE 
Paris ... Bordeaux�Pari8 Race ot.-Brief account of the 
performance of t,he vehicles that obtained the prizes in 
I he competition instituted by the Petit Journal. With 
9 i l lustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. J 023. Price 10 cents. '1'0 be hud at 
this office and from all newsdealers. 

SHOE'S 
CUSHION SADDLE 

A boon to bicyclists. Provide. 
an ample, .afe and comfortable 
seat. Give. the be.t protection 
�������!?J�:
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P R I C E  $;').00. 

IT Illustrated circular. free. 

Star N ickel Plat ing Wks. , 430 Walnut St . ,  Phlla.,  Pa. 

ECO MAGNETO WATCH
M A N ' S  ELECTRIC OLOCK. 

Indorsed by all Insurance Companies. 
IT Write jfYr Oatalogue. 

ECO MACN ETO CLOCK CO. 624 Atlantic Ave. ,  B08ton, Ma88. 

Tho TYDowritor 
EXCHANGE, 

It Barclay St" New York, 
156 Adams St. , Chicago , 
38 Cou rt Sq" Boston ,  

818 Wyandotte Street, Kansas City, Mo� 
��wiJ::::a� you from 10 to �e§=7�n

o�lf=�er. 

S P E E D  I N D I CATO R � 
for a . c e r ta ln lng  the correct 
• eed of D 0., Steam En· 
�ne., Shaft�loor Machines, -
:�

c. 
c';;'�:F.

te
�ntg ���

o
��:of�::G 

correct. IT Send jor Circular " S. A." 
It . W O f l D lU A N M FG. A N n  S U PPLY C O., 

�3 O l i v et· Street, B osto n ,  llI lll�8. 

HAWKINS'  N EW C ATECHISM OF E LECTRICITY 
A PRACTICAL TREATISE 

:_1E�"'t;�'- �, - :��. \ 
� --- - - -
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rDa'::i��,ll����:�\,"go"k bi'o�� 
�old title. and edge.. Strict· 
Iy " Up-to-Date." Po.tpald, $2.00. THEO. AUDEL & Co., 63 Fifth Avenue, New York. 

Model Locomotives 
Complete Sets Casti ngs for Late8t ne8i1rn Ex. 

The "Mari l la" Incubators & Brooders �.Sl�Jl�Et�e\i£�Z:i:a���ii����. � New ·Style for 1 89 7 .  
k:'''.?M�::,!:J

I 
s�:p�f����{le��!� 

Iy regulated. Warranted in every 
particular, and .old with p'rivllelle 
of returning and money WIll be re
funded If not a. represented. 

IT Sood !fYr Circular " S. A." 
Mari l l a  I ncubator and Brooder Co. 

MARILLA. N. Y. 

LIFE PRODUCERS 
THE SUCCESSFUL INCUBATORS. 
LI FE  PR ESERVERS THE SUCCESSFUL BROODERS. 
All about them in our catalogue. --Sent for 6 cents.-

DES MOIIES IICUBATOR CO., Box 75, DES MOINES, IA. " 10NITOR INCUBATOR � lllustrated Catalogue for stamp. . .edaJ and Dlpl.a. A.wardrd at tbe World'. F. A . ..... Wn,T.UM!1I. 61 Race St. Bristol . ct. 
SOCIAL REFORM BOOKS. IT Oataloaue. free. 

Chas. H. Kerr & Co., Pub's, 52 Fifth Ave., Chicago. 

JjTH E CROWN !��u�ti!�!!!! bones. For the poultryman. Best in the world. Lowe/Jt in �ice. Send for circular and testi
monials. Wilson Bro8., EASTON, P A. •TORNADO TOP ANto:&l�m,�"%.E 

Br •••• Nlckel·Plated. No Strin a or ... . ,  Spring •• Cha�e. color while �oln�. '!lend 
- Au!�e���� ��h�·d�o��':l,·De��tjil�'ii 

THE MODERN ICE YACHT. - BY 
Geo. W. Polk. A new and valuable paper. containing 
tuB, practical directions and specifications for the con
struction of the fastest and best kinds of lee Yachts of 
the latest, most approved forms. Il lustrated with en
�ravinlls drawn to scale, showing the form. position, 
and arran!lellient of all the parts. Contained In SCIEN· 
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
cents. 1'0 be had at this office and of all newsdealers. 

�TE·LES C O P E �  ' "  � C A T A L'G G U E  � W. & D .  M 0 G E Y. Y B A Y O N N E  C I T Y N J 

KRAFTU BERTRAGUNGSW ERKE RHEINFELD EN Society for tbe Utilization of tbe Water 
• Power of tbe Rhine N /Bal��Swltzerland. 

1 I;,!"00 H • .  1'. N O W  A V A I I , A B I.E, TO BE IN C ltEA S �:J) TO :1 0,000 H . P. Tbe Company I. In a positIOn to let electric energy at exceptionally cheap .rate. and on the mo.t favorable terms. They al.o oller to applicant. wlshlnl< to e.tabll.h them.elve. near the work'!> •• litable land on either tbe German (Badl.h) or the Swl.s .Ide of the Rblne, In tbe vicInity of Important railway lines. Cheap labor. 
For further injormation please address 'l'b e  Mana�er, Kraftubertragungswerke, Rhelnfelden, Switzerland. 

TANK LUGS and HOOP LOCKS 
The D ickey Mfg . Co. 

RACINE, WIS. III . . . . WOO D E N  T A N KS. '. .. : '  

.. 

': ' . For RaiJroad.� l11J1. and M8Ilufactorie •• 
.... , . . Builders of "teel Towers and Tank •• , .,. " .. La. Red Cypre •• Wood Tank. a .pecialty. 

. W. E. CA t . IJ W I' I , t .  (! O . .  
217 E.  Main Street, Lout.vlJle. Ky. 

D I XO N'S 
American G raphite 

P E N C I L S 

Wri te til e  Smo otl.est and 
La!l!1t til e IJOll Slcst. 

Mention SCIENTIFIC AMERICAN 
and .end 16 cent. for samples 
worth double tbe money. 

lOS.  DIXON CRUCIBLE CO., J ERSEY CITY, N. J .  

ICE·BOATS-THEIR CONSTRU CTION 
and lt anaJlement. With working drawings, details. and 
directions in full. Four enp:ravings, shoWlDfl mode of 
construction. Views of the two fastest ice-sai l ing boats 
used on the Hudson river in winter. By H. A. Horstai l ,  
M .E. Contained in SCIENTIFIC A M E RICAN S UPPLE
MENT, t. The same number also contains the rules and 
reJlulations for the formation of ice-boat cl ubs, the sail
tnil and management of ice�boats. Pl'i ce 10 cents. 

On receipt of five 2-cent stamp. we will .end you, po,t· 
paid, one of our 

�- I NCH A U C E R  B I TS � e 
A fine cutting tool, perfect clearance. e.pecially good 

In hard wood and for end boring. 
IT Selld rOI' Circul ars " S A , "  Free. 

T H E  FO R D  BIT CO. , HOLYOKE. MASS. 

Jlrt You 
Jln Tn�tntor ? 

Or are you Intere.ted in Invention. ? In either 
ca.e you Uke to know wbat I. going on In the 
way of New Discoveries, the Improvements in 
Machinery and Manufactures, the Advance
ment of SCience, tbe Late.t Inventions in Me
chanism, Chemistry, Electricity, Photography, 
etc. The .tandard authority on all matter. of 
Science and tbe Mechanical Art. i8 the 

Scitntific JlmtriCan, 
a .ixteen·page lIIu.trated weekly, that co.t. 
t3.00 a year, or $ ' .50 for .ix months. Everytbing 
of interest to Scientists and 8cientiHc Students, 
Inventor�, Patentees, Engineer!l. Chemists, Man
ufacturer., etc., i. gathered from all part. of 
the world and duly recorded in It. page •• 

Send Cbeck, Draft, or Money Order payable to 

MUNN & CO., Publishers, 

36J Broadway, New York City. 

© 1897 SCIENTIFIC AMERICAN, INC.
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O ltDINAJUr BA'I'ES. 

I Rslde Paa:e, elle" •• .ertion • •  7 li  cents 11 line 
Hack Pua:e. eaeb I."ertion • • • • 81 .00 a line 

Dr For some eldaea of Advertisements, Special and 
Hwher raUB an requ(red. 

The above are ch8l"lles per agate line-about eIllht 
words per line. This notice shows the wIdth of the lille, 
and Is set In agate type. EnllravIngs may head adver
tisements at the same rate per �ate line, by measure ... 
went. as the letter pn!88. Advertisements must be 
received at PublIcation Office as early as Thursday 
morning to appear in the following week's issue. 

(ribUnt � Bi(Vdt 
Tested and True. 

The EIl"Je.t RnnnJna: Wheel I II the World. 

pr Send for Catalogue. 

THE BLAOK MFG.  00. ,  ERIE, PA. 

Nickel Silver 
Watches, • 

We are casing aU sizes of movements in this 
new metal It takes a better finish and is more: 
enduring than ltuling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 
Our '97 Mocfd 

Trump Cyclometer, 
the JO,OOO mile wheel recorder, 

are aU shown in our new catalogues, which 
will be: sent to aU. 

The Waterbury Watch Co. 
WATERBURY, CONN. 

The New Oo ld - Forged Screws 1 
MADE ONLY BY 

A M E R ICAN S C R E W  Co. 
pr- Send for Sample. 

P&tated •• ,. 10, Jo1,. 19, '81; oat.l9. '89; Aq.lD, Oct. 21 . '90; April 7 . •  ay IS,'tl; Ja11 19, '92. 
FACTORIES : PROVIDENCE, R. I. LEEDS, ENG

LAND . HAMILTON, ONT. 
AGENCIES : 

��'rl���!: n W'."lJ:,��;:�t�
h
�3;'::c�:!.� �fhavts St. 

Philadelphia, 518 Commerce St, Boston, 36 Pearl St. 

The 
American 
Bel l Telephone 
Com pany, 

125 Milk Street, 
Boston, Mass. 

This Company owns 

Letters-Patent No. 463 , 5�, 

granted to Emile Berliner 

November 1 7, 1 89 1 ,  for 

a combined Telegraph and 

Telephone, covering all 
forms of Microphone 

Transmitters or contact 

Telephones. 

J tieutifit jmeritlu. 
THE HARTFORD, No. 2 
Has an Automatic Platen Lift 
An Automatic Switch for ribbon movement, feeding both ways 
Automatic Lever Locks 
Alignment that is positively permanent 
Compared with the Hartford, no other machine is up-to-date 
We solicit cash trade and can give such customers A GAIN OF 
50% over what is offered by competing houses in our line 

. 

T H E  HA RTFO R D TY P E W R IT E R  CO. , 1 LAUREL ST. , HARTFORD, CONN. U. S. A. 

PHOTOGRAPHIC 
SIMPLICITY 

Is embodied in the Pocket Kodak. 

EASTMAN KODAK CO. B(J()IlI,:/;;e:'!u:tncitS Rochester, N. Y .. 
HALF .it CEN T U R Y  OF CYCLES.-AN 
tntereetinll h istory of the cycle from irs orillin up to the 
preiSent time. '1' oe first crank-drt ven bicycle. 'rhe 
•• bone-shilker It and its SllcceSbors. 'l'he  tricycle. 'rhe 
modern wheel . Cycle uu i ldini: a science. Points of 1 01-
�Yt1:�I�I��·s���ilg��

u
���fa��:tt � ����Na�I�:8���;i�= CAN SUPPLEMENT, No. 1 0 I � . Price 10 cellts. To be 

bad at this office and from all newsdealers. 

. .......... �� ..... "� 

WE MAKE 
W e  manufacture tbe " Pathllght " 
and U Scorcher " bicycle lalDPs Bnd 

THINIS  FOR 
other bicycle sundlle •. We have 
a snug little plant I'nd everv fa-

B I CYCLES I cllity for stalllPlDg\ n1ckel-platlll", 
and IInishln .. \lmal IDetal bicycle 

novelties In IIrst-class style. For estlm"tes, address 
The Place & Terry Mfg. Co .. 247 Centre Street, New York 

f3��. G lass j l�fc�: •. ��':!����'ir!r�::� fJ�; 

How to Build 

The New Models 
OF THE 

Remington 6" Standard 7N�M�E R  

. ��� 
tical experience of years, and the guar
antee of a long-established reputation. 

MANY VALUABLE I M PROV E M E NTS. 

Wyckoff, Seamans & Benedict, 
327 Broadway, New York. 

THE . 
CHARTER GASOLI NE  ENG I NE  � is used for a lmost every 

purpose power is appl ied 
to u nder  the su n ,  and i s  
u nequaled.  

. _ Full particulars by addressing . 
- CHARTER GAS E N G I N E  CO. 

. Box 1 48 ,  Sterl i n g ,  I I I .  

PI U ESTMAN SAFETY O I L  
"A th01'O'Uj/hlll S'UCcessful commercial En

ain, using a Sale Oil."-Franklln Institute 
No Extra Insurance, No 

�e'it:?'i:'O S��; NE"c���\�':.t 
and Con":entent. Chosen by 
Nine Goverements. Used for 
nearly every purpose. 
P R I E S T  M A N  & CO . . l ncorp'd, :)30 nOUI'SI' IUcllI'.,  I' H I I .A H E J . I' H I A ,  I'A . 

At 
a 

I p '  Blcvcles, Watches GUlli, Buggies H:lrDetl, 
SeWUlg .\tachiDN Organa. PianOi Saf.,Tooli 

4- rIP O  Sealea or sll varleti8l slId J OOO otberartlelea lJ U UIY free CB1C.6.GO Sc.A.U l.o • CblC:lgo 111. 

Those mtendlnll to build wlJl t1nd the very best practical sug
gestions and examples of Modern Architecture In the handsomest 
Arohltectural !I1agazlne ever pllblished 

"The Scientific American 
Building Edition . "  

Each number Is U1ustrated with a Colored plate and numerolls 
handsome. eDlU'avtngs made direct from photooraphs of buildings, 

together with Interior Views, door plans, description, cost, location, 
owners' and architects' names and addresses. The U1ustratlons 
include seashore, southern, colonial a.nd city reSidences, churches, 
schools, public buildings, stables. ·carrlSjle houses, etc. 

All who contemplate bulldlnl!', or ImprovlDll homes or structures 
of any kind, have In this handsome work an almost endless series of 

the latest and best examples from which to make selections, thus saving time alld money. 
P UBLISHED M ONTH LY. SUBSCRIPTIONS $ 2 . 50 A Y EAR.  S I NGLE COPIES 2 5  C ENT". 

Fo� �� a� �.
n�w� ��::g3ress M U N N  & CO . ,  Publ ishers, 36 1 Broadway, New York 

Bristol's Patent Steel Belt Lacing. �3 :�fles:rf
�eaf\��t 

Fastenl"; For all kinds �� 
s��nf,:"". 

Sam-

The Bristol Co, 
. Waterbury Oonn. 

lO TbOUSI bd Color 
Combinations for 

PaliBted Houses 
PATTON' S HOUSE PAINTING MODEL shows 
jnst how your house would look if painted any 
ODe of 20,000 artistic combinations of colors. 
Designed and made only for the manufacturers 
of PATTON'S Pure Liquid PAINTS. May be 
had free of our agents, or sent postpaId UpOD 
receipt of [0 ct.. "How to Increase the Size 
of Your House With Paint" mailed free. 
lAS. E. PATTON CO., Milwaukee, WII., U. Et. A 

WATER FOR COUNTRY USE. 
T H E  D O M ES T I C  P U M P. 

A wonderful Invention for Raisin .. Water. 
The WINDMILL'S GREATEST RIVAL. For 
Country Homes, Hotels and Summer Resorts. 
Call ami see It In practical 0f,eratlon. Send for 
�����:e ���pfe�StlmOnla s ot wellt"0wn 

THE ERWIN H Y DRAULIC MAC H I N ERY CO. ,  
58  & 5 9  Loan & Trust Bldg . ,  M i lwaukee, Wis.  

Free! Free! 
T H E  E I . A STle TIP eo.'s 

New Invention Calendar wtll be maIled eIther 
from Boston, ChICRllO, or San Francisco, F R EE, only 
send necessary malling expense, live 2c. stamps. 

The Van 
Universal 

TH E UN IVE RSUM 
- C LO C K  

represents the Universe. It shows 
t
h
:I:''1g:�T::!:

I
�t �g�

n
�I�� �:! fug .'{fe sun, tbe stars In fbelr prop.. 

er position, and their riSing and set
ting. pr- Send for illm. cataloo A. 

U N IVERS U M  CLOCK CO.,  
I Beacon Street, Boslo n,  Mass. 

Norman • •  
Bench Lathe. 

• 
A Lathe, M i l l inll Machme, 
�crew Cutter and UniverHal 
Grinder in one tool. 1'he . best tool made for all kinds 
of small work. Made by - Waltham Watch Tool 00" SPRINGFIELD. MA SS. Dr Senet jo,· Cataloaue 

TH E I M P ROVE D lAS E N I I N E .  
Two cylinders In one casting. 

OCC'?cles less space and wel�hs 
��e?

r
c�� �����J�Ce���e�

n
:o�: 

er Is required. Either sta· 
ttonary or marine. NO fire. 
No heRt. No smoke. No li
censed engineer required. 

r:r Send for catalogu,. 

S I NTZ GAS E N G I N E  CO . .  
Grand Rapids. 

MIch • •  U. S. A .  

" W OLVER I N E " l A S  ANO GASO L I N E  
E N G I N E S ,  :�dATrJ.�=fNRE� 
The U re-

on 

-a1 !I�!!e,ll�:ac�: SUI��t� any�� ot �:�2.!��SO�Pl��Q!�!�� �,. 
erate them. No lire. Furnished with electriCal IlIDtter. Send stamps tor de�ptlve matter and . = 
prices. All sizes np to 36 h. p. PIERCE ENGI N E  CO., 1 7  N. 17th S t . ,  Racine. W I  • •  

[JANUARY 30, 1 897. 

Don't Be 
Persuaded 
i n to pay ing a h igh 
price for a Swiss 
watch. Waltham 
Watches are the 
most accu rate mude. 
The "RIVERSIDE " 
and "R O YAL " 
movements 
particularly recom
mended . 
For sale by aU retail jewelers. 

POWER ? POWER ? ?  POWER ! ! !  
�'Ifty per cent. Increase at 

no additional expense. 
Victor Vapor Engine. 

Emphatically the Twentieth 
Century Gas Enlline, 

Send stamp for catalogue "A" 
Reliable aaents wanted. 

THO MAS KANE & C O .  
M-66 Wabash Ave., Chicago. 

ONE CENT Per Hour is Cheap 
That Is what WEBER GASOLINE ENGINES � 

COST to run per H. P .  
I"lmple. Safe. Reliablt·, m 

Economiclli. Get Posted. 
WEBER GAS & GASO L I N E  

E N G I N E  C O . ,  /'of! South u:est Bou!evQ1'd, 
Kansas C ity, Mo.  

X Ray Apparatus 
E. V. BAILLARD, l06 Llberty Street, N. Y. 

(bt Sdtntifit Jlmtritan 
PUBLICATIONS FOR 1 8 97. 

The prices o f  the dill'erent publicstlons ln the United 
States, Canada. and Mexico are as follows : 

RATES BY M A I L .  
Sclentillc American l weekly), one year, �.OO 
Sclentillc American Supplement (weekly), one year, 5.00 
Export Edltlun of the Sclentillc American (month-

ly) III Spanish and ElIIlllsh, - 3.00 
Bnlldlng Edltloll of the Sclentillc American (monthly), - - - - - - - _ - 2. 58  

CO M B I N E D  RAT E S 
In the United States, Canada, and Mexico. 

Sclentillc American and !'lupplement, - 7 . 00  
Scientillc American and Building Edition, - 5.00 
Sclentillc American, the Supplement, and Butldlng 

�ditlon, - - - - - - - - - 9. 00  
TERMS T O  F O R E I G N  COUNTRIES . 

The yearly subscription prices of Sclentillc American 
publications to 1'01''''1(11 con nules are as follows : 

U. S. EDpilh 1l0DeJ'. Mone,. 
£ s. d. 
0 16 5 
1 4 8  

Sclentillc American (weekly), - - ".00 
Sclentillc American Snpplement (weekly) 6.00 
Bulldlnll Edition of the Sclentillc Amer-

Ican (monthly), - 3.00 0 12 
Export Edition of the Sclentillc Amer-

Ican (monthly) In Spanish and Enll-
Ilsh, - • - - - - - 3.00 0 12 

COM B I N E D  R ATES TO FOREIGN COUNTRIES. 
Sclentillc American and Supplement, - 8.50 1 H 11 
Sclentiflc American and Building Edi-

tion, - - - - - - - - 6.50 6 9 
S
C
I
"s�

t
��?e��r���'a �';!��t��

ctt��.r� 11.00 2 
r:r Proportionate RaUB for Si:JJ Months. 

The above rates Inclnde poslalle, which we pay. Re
mit hy postal or express money order, or draft to order ot 

MUNN &; CO .. 361 BrolldwllY. New York. 

J E SSO P 'S  ST E E LTHB\�Er f O R  T O O L S ,  S AW S  E T C 
W'!! � E S S O P  & S O N S  L: �  9 1  J ::J H N  S T  N E VI'  Y O R K  p,�D I NTI NG�I���r5 ��ra��·' OUTFI T  

GOLDING &. CO . ,  1 79 Ft. H i l l  Sq. , Boston , Mass. 

PRINTING INKS 
The SCIENTIFIC AMERICAN Is printed with CHAS. 

ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sts., PhIladelphia, and 47 Rose St.,opp. Duane, New York 

© 1897 SCIENTIFIC AMERICAN, INC.




