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AMMONIA. 

The wholesale price of concentrated liquid ammonia 
has recently advanced from 5.J4 cents a pound to 9 
cents, and at thi� writing it is extremely difficult to get 

enough to supply the demand even at that pflce. The 
immediat.e caUbe of this great ad vance in price is due 

to the unexpectedly large orders from the manufac

turers of artificial ice which have been received dur
ing the last few weeks. 

The ammonia which is used in ice making is obtain

ed from what is kno wn as gas liquor, and is produced 
in tlle process of carbouizat ion of c01l.1 in gas manu 
facturing. At this season of the year only about 40 per 

cent of the amount of gas l iquor is to be had which is 

available i n  the wiuter season, owing to the decreased 

consulUption of gas in summer . The la ws of several 
States req uire gas com panies to remove the ammonia 
from their product, as it greatly improves its quality, 
but it haR only been within receut years that the 
element thus obtained has been util ized for the pro
duction of refined ammonia, w hich is now in Rueh great 
delUand that manufacturen find themsel ves totally un 

able to supply it .  Still another cause exists for the 
scarcity of ammonia, and that is the changing of a 
large number of companies from the carbouization of 
coal in the production of illuminating gas to the 
making of what is known as water gas. In the latter 
process no ammoniacal liquor is produced, and thus a 
productive source of supply of the raw material for the 
manufacture of concentrated ammonia has been en
tirely cut off. 

Very ingenious machinery is used in extracting the 
ammoniacal liquor from the gas,

' 
and the former ilS 

then disposed of to chemical companies, who subject 
it to a special course of treatment to prepare it for 

======================= I general use. 
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Sulphate of ammonia is produced by the carboniza-
tion of bone and animal matter, but this product is 
generally employed as a fertilizer. Aqua ammonia 
has been lllade from the salt, bu.t not to  any great ex
tent, and it so happens that the sup ply of the sulphate 
is short, even in foreign lands, where manufacturers 
have vainly attempted to supply themselves with the 
much coveted article. Ammonia, also familiarly 
known as hartlShorn, is [laid to be one of the few sub
stances known to the chemistry of the ancients, being 
referred to by Pliny under the name of vehement 
odor, which he evol ved by mixing lilUe with nitrum or 
what was probably sal ammoniac. The name ammonia 
was given in ancient times because of the fact that sal 
ammoniac was originally obtailled by heating camel's 
dung in Libya near the temple of Jupiter Ammon. 

Ice manufacturers say that some other source of sup

ply must be found for crude ammon ia, as the demand 
from the producers of artificial ice will greatly increase. 
It is said that ammonia can be obtained in large quan
tities from shale. which is a kiud of slate found in 

Pennsylvania, specimens of which are sometimes 
found mixed with coal. It is claimed, however, by 
those who are usually depended upon to supply con
centrated ammonia, that with a winter /Supply of gas 
they will have little difficulty in meeting the demand, 
which is wholly phenomenal at this tilUe, owing to the 
large num ber of ice-making machines which have re
cently been set up. 

• •  e • •  
A SUMMER SCHOOL OF BIOLOGY. 

On Monday, July 7, the summer 8cilOoi of biology 
connected with the Brooklyn Institute wi ll hold its 
opening session at Cold Spring Harbor, L. I. Mr . 
Eugene G. Blackford , president of the New York State 
Fish Commission, and Mr. Fred. Mather, the well 
known fish culturist, have co-operated with the gen
tlemen of the Brooklyn Institute in organizing this 
school for biological research. which is about to be in
augurated under most favo rable auspices. 

Cold Spring Harbor is on the north shore of Long 
Island, thirty-two miles from New York, and has many 
features which are specially favorable for the student 
in natural history. The building which will be u sed 
alS a laboratory is located at the head of the harbor or 
bay, which is particularly rich in marine life. In the 
immediate vicinity of the laboratory are a series of 
ponds, which are fed by inexhaustible springs, which 

also abound in forms of fresh water life. 
The surrounding country is high and rolling, hav

ing abundant fo rest glens and small streams. which 

abound in attractive subjects for the student. The 
laboratory will be abundantly supplied with fresh 
water from springs in the immediate vicinity, which 
are used d uring the  hatching season by the com mis-
8ioners in propagating fish, and salt water will be ob
tained from the harbor near by. from which it witl be 
pum ped i nto a tank or reservoir. 

There have been p ro vided several row boats, a sail 
boat. and a steam launch, together with nets, hooks. 
and dr�dges for use in co llecting and dredging. The 
steamer Fish Hawk, belonging to the United Statel! 
Fish Commi�sion. will spend the entire SUlllmel· in 
Long Island Sound pursu ing a �eries of investigations 
regarding the depredations of the star· fish among the 
oyster beds and in other work. and the  gentlemen 
composing the school of biology are to make several 

extended excursions on this vessel, when they will have 
the benefit of the dredging aud other operations. 

The following announcement i� made regarding the 
course of study: .. Students who p urciue the general 
course of instruction durillg the summer and who have 
time for extra work will be given the facilities neces
sary to enable them to carryon courses of special in
vestigation; while those students who have already 
gained the knowledge and experience which is provid
ed by the general course will be permitted to give their 
entire time to special work. No special courses will be 
laid down in advance, but each studellt will be at lib
erty to arrange with the director of the laboratory for 
such a course ab may be practicable . A gellera l course 
will be open to each student at the laboratory, and will 
be under the direction of Dr. Bashford, Dean ot the 
College of the City of New York, w h o  is the director of 
the laboratory. " 

There will be an expert photographer provided , an 
expert in photomICrography, au artist for making 
drawings, and an expert in coloring drawings and 
photographs. The laboratory will  be provided with 
compound microscopes, two Baker microtomes, a 
Minot microtome, photomicrographic apparatus, a 
general photographic outfit, together with other appli

allces and instruments. The se�sion8 of the school will 
continue for eight weeks. The lecturers who have 
been announced, with their subjects, are as follows : 
Dr. William G. Farlow, Harvard University. who will 
speak on •. Algal;" Dr. William K. Brooks , Johns Hop
kins University, whose subject will be .. Molluska ; " 
Prof. H. W. Conn. Wesleyan University, .. Bacteri
ology ;" Prof. William Stratford, College of City of 
New York, ,. Photomicrograph ; " Col. Nicholas Pike, 
Brooklyn Institute, . . Herpetology ; " Dr. Nathaniel L. 
Britton, Columbia College, ,. Systematic Botany;" 
Prof. John B. Smith, Brooklyn Institute, " Coleop
tera ;" Dr. Bashford. Dean College City of New York, 
,. Comparative Zoology;" Dr. Byron D. Halstead, 
Rutgers College, "Fungi ;" Prof. Franklin W. Hooper, 
Brooklyn Institute, .. Comparative Osteology ; " Prof. 
John Mickleborough, .. Crustacea ; '1 Dr. Geo. T. 
Kemp, Hoagland Laboratory, .. Comparative Physi
ology ;" Dr. H .  Hensoldt, Columbia College, " Echino
derms ; " . Mr. Ludwig Riederer, Brooklyn Institute, 
lecturer and demonstrator on the cutting of micro
scopic sections of tisliues ; Mr. J obn Ketchum, Brook
lyn Institute, lecturer and demonstrator on the photo
micrography of fresh tissues. 

Professor Albert R. Leeds, of the Stevens Institute, 
and four 8.SSistallts will carry on a series of investi
gations into the causes of the diseases of fresh water 
fishes, and also as to the origin of the odors arising 
from standing water. There is every indication that 
the courses of the new summer school of biology will 
be marked by earnest and eonscientious work, and 
that valuable contributions will be made to the store 
of scientific knowledge. 

THE CHICAGO WORLD'S FAIR. 

A splendid site chosen. The long contest in respect 
to the sit!' for the great exhibition has been definitely 
settled. On the 2d inst. the World's Fair National 
CommislSion formally accepted the joint site, (lonsist
ing of the lake front and Jackson Park, as the loca
tion for the Columbian exposition, by a vote of 78 to 
11. This is an admirable location for the fair, gives 
general satisfaction, and assures the success of the 
grand undertaking. 

Raised Fll1;ures on Soct Wood. 
Ordinary moulding- and stamped work and the papier 

luache and pressed sawdust em bossed work have been 

on the market for a long time, and but few people 
llIistake them now for hand work . Basswood can be 
compressed to It very large extent, and will swell out 
again to its original proportions upon being steamed. 
This property is utilized in the following manlier. A 
piece of the wood is subjected to great pressure under 
a die or stamp. This stamp presses down parts of the 
80ft wood, in It more or less elaborate pattern. lower 
than the rest of the surface. This process can be 
quickly performed, and the piece of wood is then 
passed to It planing machine, which in It twinkling 

planes down the surface of the wood just even with 
the top of the compressed pattern. The piece is then 

taken over to the steamer. where the warm, damp 
vapor soon swells the compressed parts back to their 
original size. Thus a handsome raised pattern is pro
dllced on the planed surface of the w ood. which call 
hardly be distinguished from genuine hand-carved 

work. 

A NEW method of obtaining stained glass is done by 
a process of prilltillg. The design is emboslSed on an 

iron plate, on which a lump of hot glass ip, rolled uotil 
it takes the form of the plate on w h ich the pattern is 
cast. The sunken lillelS are then filled with enamel 
and the whole plate is fired. This process obviously 
does away with the use of leads, is rapid in its execu
tion, and has the additional advantage that the design 
may be repeated as often as it may be required. 
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�citutific �mtricatt. 
A Large Girder. TRADE MARK DECISIONS. 

-------

The Keystone Bridge Co. hasJ'ust completed a gl'rder 
from such broth cultivations, the extent ot which has 

U. S. Circuit Court--Nortberll DI .. trict ot' IIIlnol8, been quantl't t' I d t ' d  
for the new City Hall of San Francisco which is the 

a Ive y e erllllne , 

largest ever made in the United States, so far as the SINGER MANUFACTURI;l;G CO:\IPANY '('S, JUNE Although microscopically its form differs slightly 

b f I fi MANUFACTURING COMPANY. when grown in broth and tile ammoniacal solution re-
mem ers 0 t Ie rm know. It is 105 feet long, and 
weighs 70 tons. A contract for two girders was given Blodgett, J. I specti,vely, y�t its identity was established beyond 

to the company last November, and they have been That the patentee, Singer, and his successors, have 
que�tl

.
on by Its returning to it� c�aracteristic bacillo-

working on it ever since. 'l'he materials for the second manufactured sewing; machine::; publicly known as 
cocc�s form when grown agam III the ammoniacal 

" S ' S '  M h ' " solutIOn. 
one are now being prepared, The girders are intended Hlger eWHlg' 'ac HIe::;, and the name "Sillger" , 
for the ground floor of the building. has come to identify the special kinds of machines 

rhe a�thors ?ave also been able to induce its tartly 

The great problem now is to transport it to the Pa- made by them, does not, after the expiration of the 
growth HI gelatlD peptone by passing it first through 
broth cultivations, 

cHic coast. The Chicago & Northwestern and Union patent, give them the exclusive right to the use of 
Pacific roads have undertaken the job. The long' the 

,
term "Sin�er". ab applipd to sewing machines. 

'fhe paper is accompanied by carefully executed 

monster recently was lying on three of the largest After the expiratIOn of the patent the public may 
drawings of the nitrifying organism when grown in the 

f 
various media employed. 

freight cars obtainable on the Allegheny tracks. Mr. manu . acture machines having the same form of con- • , • , .. 

E. H. Utley, the freight agent for Carnegie, Phipps & structIOn, and even ornalllentation, used by the pat- Relative CoSt8 ot Transml88Ion oC Power. 

Co., stated that it was necessary to put in addl'tl'onal entee. Tl f' II . . f t f t ' . Ie 0 owmg comparisons 0 cos 0 raIlsml8SIOn 
trusses to distribu te the weight evenly on the three cars A trade lllark consisting of an oval plate attached . t h 

of power by various methods appeared in the Revue 
As the cars are constructed, the weight of the girder fell 

0 t e machine, stalllped in the center with a shuttle (/ni'oerselle des J:[ints: 
on the centers, 'l.nd the cars would hardly stand the and two crossed needles, whose threads form an .. 8," 
strain. Mr. Utley thinks that the way it is plalled in and around the edge with the words ., Singer Sewing 
the cars will allow it to gl) around the curves all right. Machine Co; ," and a wreath of leaves, is not, in the ab
Tile usual plan for shipping girders is to carry them in se�lCe of a rIght to the plate itself as a trade mark, in
pieces and have the plates riveted together at the place frmged by a similar pl·ate with the words" Improved 
of destination. The company was afraid they didn't �inger" in the border and the monogram " J. M. Co." 
have the facilities on the Pacific coast to do the rivet- III the center. 
ing The second one will not be built until ihey see A manufacturer has the right to buy old machines 
whether or not it can be transported. The averaD'e of anothel' make, and to repair, repaint, and sell them 
car in the West will carry about 15 tons, and Mr. UtI:y again �ithont removing the trade mark put on them 
says that should anything happen to either of the three by theIr manufacturer. 

1. Com parati ve cost on 10 horse power transmitted 
1 ,093 yards: By cables, 1'77 per effective horse power 
per hour; by electricity, 2'21 ; by hydraulics, 2'90 ; by 
compressed air, 2'98. 

2. Comparative cost on 50 horse power translllitteo 
1 ,093 yards: By cables, 1'35 per effective horse power 
per hour; by hydraulics, 1'87 ; by electricity, 2'07; by 
cOlIlpressed air, 2'29. 

3. Comparative cost on 10 effective horse power trans
mitted 5, 465 yards: By electricity, 2'04 per effective 
horse power per hour; by compressed air, 4'66; by 

cars the road would have some trouble to replace them. • •• , • cables, 4'69; by hydraulics, 5'29. 

-Pittsburg JJispatch. The NltrlCyillg Process and 1t8 Specific Ferment.* 4. Comparative cost Oil 50 effecti ve horse power trans-
.. , • , ... The process of nitrification ha.s been practically mitted 5, 465 yards: By electricity, 2'37 per effective 

Wby 'rhullder StorlllS l\.trect Milk. studied for centuries, but it was first in the year 1878 horse power per hour; by cables, 2'65; by compressed 

DUri.ng electrical disturbances it seems that cream that it was shown by Schloesing- and Muntz to be de- air, 2'99 ; by hydraulics, 3'02. 

aud milk are put into a condition to sour easily. The pendent upon the presence of certain minute forms of Steam was the prime mover used in each of the 

probable cause of this, the editor of the Cultivator life, or micro-organisms, or, in other words, to be a above instances, and it appears that for long distances 

(Albany) explains as follows: The effect of an eleetri- fermentation change. electriCity takes the lead in economy over all other 

eal discharge is to decompose a portion of the atmo- The authors have been engaged during the last three systems. It has also a great ad vantage in the facility 

:sphere, by which ozone is produced. 'I'his substance years in endeavoring to isolate the nitrifying organism, with which the power may be subdivided, and there 

has peculiar properties from its intense activity as an and the present memoir gives in detail an account of appears to be no doubt that, in future coal milling, elec

>oxide of oxygen, and its action is often believed to be the numerous experiments which were made in this tricity will be much used for coal cutting, tunneling, 

and may be, the cause of the souring of milk, beer, and direction. hauling, pumping, etc. , as well as for lighting. 

fresh wine during what are known as thunder storms. Nitrification, having been in the first instance in- • , • , .. 

The ozone is diffused through the air, and is_believed duced in a particular ammoniacal solution by means of Elevator !>llcklle88. 

to be the cause of the strong acid odor which prevails a small quantity of garden soil, was carried on through The elevator in modern big buildings has only one 

after the storm is passed. No doubt if the milk is sub- twenty·four generations, a 11linute quantity on the drawback-the sickness it causes wheu the car is sud

merg-ed in water, and access of air is preVented no re- point of a sterilized needle lJeing- introduced from one denly stopped. To people of a delicate constitution 

suit of the kind need be apprehended; and as the more nitrifying solution to the other. From several of these this sickness is often such a serious matter that to them 

milk is exposed to the air the more it will be affected generations gelatin plates were poured, and the result- the elevator is a dangerous blessing. 'fhis sickness, 

by the ozone, the milk in open shallow pans will be ing colonies inoculated into identical ammoniacal solu- says a contemporary, can be aVOided by observing sim

acidified more readily than that in deep pails, although tions, to see if nitrification would ensue; but although pIe physical laws. Elevator slekness is caused by the 

these �ay be open. In our long experience. however, these experiments were repeated many times, on no same law that throws a person to the ground whan he 

the writer adds, we have never had any milk affected occasion were they successful. gets off It moving car in the wrong way. The stoppage 

in this �a�, either in shallow pans or deep pails, and It appeared, therefore, that the nitrifying organism of the elevator car brings a dIzziness to the head and 

are of opInIOn that the heat of the air preceding thun- either refused to grow in gelatin or that the authors sometimes a nausea at the stomach. The internal 

der st?rms is more directly the agent in the souring of had failed to find it, or that, growing in gelatin, it re- organs seem to want to rise into the throat. All this 

the milk than the ozone that may exist in the air after fused· to nitrify after being passed throu"h this comes from the fact that ad parts of the body are not 

the storm i� passed. Carefulness to lllaintain a proper medium. 
'" stopped at the same moment of time. The feet being 

temperature, by closing dairy honses and cellars agaillst Experiments were, therefore, commenced to endeavor uext to the car ftoor stop WIth the car, while other por-

the outer atmosphere, will be a means of safety. to isolate the organism by the dilut.ion method. For tions of the body continue moving. If the body as a 

• , • • • 
this purpose a number of series of dilutions were made whole can be arrested at the same time with the feet, 
by the adtlitiou, to sterilized di�tilled water, of a very there will be no sickness. This can be done by placing 

The Inb

.

abltallts oC Chee .. e. I small quantity of an amllloniacal solution which had the head and shoulders against the car frame. Then 
Mr. �dametz has .Just m�de som� microscopic re- nitrified. It was hoped that the attenuation would be I t?ere will b.e ?O sickness, and,

. 
according to the licien

searches u�on the mICro�c0p'lC orgalllsms that mhabit so perfect that ultimately the nitrifying organism alone tific Press, It IS a sure preventIve. 
cheese. FlOm an exanlinatlOn of Emmenthal, a soft would be introduced. .. , • , • 

�ariety of Gruyere cheese, he has obtained the follow. After a very large number of experiments had been 
A PowerCu} Objective. 

wg results: In each gr�mme of the cheese, when fresh, made in this direction, the authors at length succeeded Dr. Van Heurck announces in the Journal de Micro-

frolll 90,000 to 140,000 mIcrobes are found. This num- in obtaining an attenuation consisting of about 1 graphie that Zeiss, working from the forllluire of Pro-

b ' . h . TUooooo f Ab' I d er I�creases WIt tl�e. Thus, a cheese 71 days old of the original nitrifying solution employed, which not essor ue. las succee ed in producing a 0'1 inch 

contams 800,000 bacteria per gramme. The population only nitrifie(l, but on inoculation into gelatin peptone .. apochromatic" objective with an aperture of 1'63, 

of a 80�t c�eese 25 days old and much denser than the refu�ed to grow, and was seen under the microscope to and so constructed that under suitable conditions the 

�recedlllg IS � 200,000, and that of a cheese 45 days old consist of numerous characteristic bacilli hardly longer whole of this aperture can be utilized. The author 

IS. 2,000,000 l�llCrobes per gramme. But the population than broad, which may be described as bacillo-cocci. states that with this objective he has resolved the 

?l a cheese IS not , everywhere distributed the same in These results are the more striking, for, in the case entire frustule of AmphipleuTa pellucida, not merely 

It. The center I� but I�loderately inhabited with re- of the two other bottles similarly diluted, one had not into lines, but into pearls as distinct as he has ever 

spect to the exterIOr portIOn. The population of a soft nitrified, but, on inoculation into gelatin peptone pro- seen on Pleurosigma angulatum. Repeated measure

ch.eese, near the pe
.
riphery, is from 3, 600, 000 to 5.600,000 dllced a growth already on the second day, whil� the ments show these pearls to be arranged in lines sepa

JlJlcrobes. AccordIng to the mean of these two figures, remaining bottle not onlv produced a growth but had rated longitudinally by 5rlrso part of a milliIueter, while 

there are as many living organisms in 360 gram Illes of also nitrified, thus clearly showing that the n'um bel' of the transverse striations are se·parated by the 8-6-00 of a 

such a cheese as there are people upon the earth.-La organisms had been reduced to two, i. e.,OIle which millimeter (about 0·00001 and 0'000014 inch respect-

Nature. nitrified and did not grow in gelatin and another ively). Three of the new glasses have been made at a 

.. • • • .. which had nothing to do with nitrification, but which cost of $2, 000 each.-Microscopical Journal. 
A Waterproof' Whitewa.h. grew in gelatin. In the case where nitrification took 

•• • • .. 

Resensch k f M . h . Manufac&ure of Fllterlng Material. 

. , e ,  0 UUlC , mIxes together the powder place and a growth also appeared in the gelatin tube, 
from three parts of silicious rock (quartz), three parts it was obvious that both the nitrifying and non.nitri- The process consists essentially in reducing ferric 

of hroken marble and sandstone, also two parts of fying organisms were present. These inoculation tests oxide by heating it in contact with gaseous fuel. Stllall 

burned �or�elain clay, w�th two parts of freshly slaked toget,her with the microscopical appearances, wer� pieces of iron ore, preferably hematite, are packed into 

1I1JIe, stIll.�arm . . In thIS way a wash is made which I confirlJled by repeated experiments, with invariably a retort heated externally, preferably by producer gas. 

f?rllJs a slhca
.
te If often wetted, and becomes, aft-er a the same results. When the charge is at a cherry red heat, gaseous fuel 

tltne, almos
.
t lIke stone. The four constituents, ltIixed I It is, however, very relJlarkable that, although this 

is admitted into the retort and brought into thoroug-h 

together, give the �rou?d color, to which any pigment bacillo-coccus obstinately refuses to grow in gelatin contact with the ore. At the end of four or five hours, 

th�t can be used with hme is added. It. is applied quite when inoculated frolJl these dilute media. yet in broth if the exit gas be inflamlllalJle, the process is finished 

thickly to the wall or other surface, let dry one day, it produces a very characteristic growth, which al- and the charge raked out and allowed to cool. Ordi-

and the next day freque tl d '  h th h i ' nar�' coal gas or other gaseous fuel may be used in-
n y covere WIt water which oug s ow III cOlIlmencing often requiritlg three J 

makes i� waterpr�of. This wash can be cleans;d with weeks before it makes its a�pearanct', is very luxu- stead of producer gas. 'l'he retorts may be oscillated. 

water .Wlt�out losmg any of its color; on the contrary, riant. rocli;ed, raked, etc. , by machinery. The Illagnetic 

each time It get� harder, so that it can even be brushed The authors have, moreover, been successful in in- oxide so produced is available for filtering water, sew

while its porosity makes it look soft. The wash 0; ducillg nitrification in ammoniacal solutions inoculated age, sugar sirups, alcoholic liquors, etc. 

calcimine, can be used for ordinary purposes, as wel'l as 
.. , • , .. 

for the finest painting. A so-called fresco surface can * Abmact of a paper read before the Royal Society, March 13,1890. By 
17.550.216 was the population of old Spain i

.
n 1887-

be prepared with it in the dry way. 
Percy

.
F. F�ankl�nd. Ph.D., B.Sc. (Lond.), A.R.S.M., etc. , Professor of I the last census, now made known. It shows lllcrease 

CheDlllltry ill Uwversity College, Dundee, and Grace C. Frankland. at the rate of half of one per cent per year. 
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AN IMPROVED FRUIT PICKING STAND . spring, secured at its lower end to the inner erlg� of the log and its free end hooked to a staple on the inner 
This device, patented by M r. Jesse C. Greenlow, of the jamb. The elevator car has a bar attached to i ts side of the frame. The turning of the crank then 

Pepper wood, Cal. , is  preferably made with a triangular front at one side, and extending from top to bottom of winds the rope on the longitudinal shaft u ntil the log 
base to allow it  to be supported on three wheels and the car, the ends of the bar being beveled, and the bar is  rolled up the skids to its placp. of rest on the cross 
more readily moved in and out among the trees. The extending a sufficient distance from t ill' face of the car pieces of the frame. To unioad the log, the bracket is 

GREENLOW'S FRUIT PICKING STAND. 

middle beam of the base frame is adapted to be 
engaged by the forked l ower end of a vertical post , 
held i n  place by braces from the corners bearin g under  
an offset on t.he post, the  braces bei ng removable to  
permit of conveniently taking down and 
�et,t ing up the post. A triangular platform 
is h eld to sli d e  vertically on the post, the 
platform having an up ward l y  ext.ending 
sleeve which fi ts the post, and has beari ngs 
for a shaft. carrying a gear wheel meshing i n  
a rack on o n e  s i d e  of t.he post, a s  shown i n  
Fig. 2 .  T h i s  shaft has a crank arm b y  
which it  is operated by one standing on the 
platform, and a ratchet wheel on the shaft 
is adapted to be engaged by a pawl ful
cru med on the sleeve and connected by a 
chain with a treadle.  O n  one side of the 
base it; a short ladder, to facil itate reach
ing the platform when it is in its lowest 
position, the operator then raising the plat
form by means of the crank arm and i ts  con
nected gear and rack.  The pawl and ratchet 
hold the platform in  position when the de
sired height has been reached, the pawl 
being disengaged by pressing on the treadle 
when it is desired to change the position of 
the platform or lower i t  to the offset. The 
tleveral parts can be readily disconnected 
for convenience of t ransportation or storage. 

. . . .. .... 
AN IMPROVED SAFETY LATCH FOR 

ELEVATOR DOORS. 

The illustration shows a device whereby 
an elevator car, in ascending or descending, 
u pon reach i n g  a floor, will  automatically 
u n bolt the  shaft door, and when it  leaves 
the floor, i f  the door is closed, it  wil l  be automati
cal ly locked. It i s  a patented invention of Mr. John 
Johnston, of No. 316 East Fifty-ninth S treet, New 
York City. The door of the shaft i s  provided with 
a keeper, and on the inner face of the door jamb is a 
strap wi t h i n  which the in ner end of a latch is eccen
trically  pi voted , this  latch h aving a head adapted to 
engage with the keeper of the door, as shown in the 
slDall view, while its inner or pivotal end is somewhat 
circular, and has below the fulcrum, on its inner side, 
Il 8eries of teeth. These teeth are adapted to mesh 
with teeth i n  the u pper edge of a sl iding rack bar, 
against the inner extremity of whhlh bears a bowed 

JOHNSTON'S !!AFETY LATCH FOR ELEVATOR DOORS. 

to contact with t he bow portion of t.he spring and com
press it  when the car i s  passing a floor. When the car 
is out of con tact with  the spri ng, the  l atch drops by 
gravity  into engagement w ith the door keeper, forcing 
the rac k bar o u t ward ; but  when the bal' at the side of 
the car, as the latter ascends or d escends, contacts 
with the spring, t h e  latter is com pressed to move the 
rack bar and raise the latch . 

. . ' .  
AN IMITATION BASEBALL GAME. 

The i l lustrat.ion shows a plan v iew of a game board 
laid out to represent a basebal l field,  with d epressions 
in  every portion marked to represent the averag: char
acter of .. the play " which would be made with a ball 
struck to reach allY one of the d e pressions, and llI eans 
whereby chance shots can be made wit.h a m arble to 
attain s i m i lar resuUs. It is a paten ted invention of 
Mr. Joh n ·W. Maxcy, of Austin. Texas. The game 
board is  so hinged u pon a base plate that it may be 

set at a slight adj usted inclination toward the player, 

and at each side of the field is a way or gutter, in the 

lower end of which is a spri ng-pressed plunger. The 

depressions or recesses i n  the board are of sufficient 

depth to retain a ball or marble e m ployed in playing 

the game, and i n  addition to the recesses, a n u m ber of 

baffle pins are arranged i n discri minately u pon the 

board . The sin e  ways or �u tters d o  not ex te n d  ent ire

ly across the u pper end of the board, but lead to an 

-;- .. � . ..... . -;-, .�- . ,.-. 
\17 '·-

MAXCY'S BASEBALL GAME. 

angular rubber-faced block, 26. which serves as a back 
stop, which throws t h e  bal l back u pon the fie ld  at 
di fferent angles, and to various point.s, accordi ng to 
the manner in which the ball is propel led against it by 
the plungers. O u tside of the  field proper, above the  
curves of the  ways or  gutters, are  apertures to receive 
flags representing the players of  the games, and below 
the bO'1rd are arranged cou n ters with n u m bered disks, 
whereby the cou n t  of a game lIl a y  be kept by i n n i ngs 
for ten inni ngs. The farther down the ball travelE the 
greater is the credit, as will  be seen from the nam ing 
of  the several recesses. 

• • • I • 
AN IMPROVED LOG LOADING MACHINE. 

The illustration represents a device by which logs 
may be quickly, easi l y, and safely loaded u pon a vehi
cle, or rolled to the saw in a m il l  yard. It  has been 
patented by Messrs. Joseph W. Kuntz and Charles 
A.  Eschenbrener, of Repu blic, Oh io. A rectangular 
frame is mounted u pon sui table supports of a vehicle, 
the frame having cross pieces u pon w hich the logs 
may rest, and a longit.ud i nal  shaft is jou rnaled in the 
frame, havi ng a gear wheel near one end meshing with 
a gear wheel on a short shaft,  to which i s  attached a 
crank arm. Attached to the longitudinal shaft are 
bindin; ropes or chains for �ecuri n g  the log in position, 
and near i ts center are attached a load i n g  and an un
loading rope or chain.  A bracket i s  movably attached to 
the frame by clasps, and a grooved pul ley is pivoted i n  
its lower e n d ,  while a s imi lar pulley i s  pivoted i n  the 
upper end of an arm attached to the b racket in  such 
way that the arm may be tipped down out of the way 
of the log. When a log is  to be rolled u pon the frame, 
skids are placed at the side, and the loading chain or 
rope is carried u p  over the frame and over the two 
pulleys of the bracket, the chain being passed around 

KUNTZ & ESCHENBRENER'S LOG LOADING MACHINE. 

moved along the frame to bring it in line with the un
load i�g rope attached to the longitudinal shaft, when 
this rope is  passed over the pul leys and attached to the 
log, the u pper pul ley swinging down u pon its arm when 

the latter is  struck by the log as i t  i s  moved 
by turning the crank ,  which tben winds the 
unload ing rope upon the longitudinal �haft. 

• • • • •  

A NEW PLATING DYNAMO. 

In electro-ll1etailurgy thousands of dyna· 
mos are now used where only batteries were 
em ployed a few years ago. The advantages 
are greatly in favor of the dynamo. AI· 
though the fi rst cost in the case of the 
dynamo appears to be considerable, it iK 
fou n d  by experience that the dynamo effects 
an i m portant savi ng, so great in fact as to 
warrant the statement that in running a 
50 gallon solution, for example, for the first 
year, including cost of dynamo, power, and 

everytbing necessary to t.he use of such solu· 
t ion,  a saving of 33 per cent is effected by 
the me of the dynamo. We illustrate a 
very efficient dynamo which is ext.ensively 
used i n  electro-plating in all its branches 
and iFl el ectro-typing. It is k nown as the 
American Giant Dynamo Electric Machine, 
and is made by the Zu cker & Levett Chem
ical Co. , of No. 40 M urray S treet, New 
York. 

This machine is com pact and self-con· 
tained . I t  is provided with lDeans for regu. 
lating the cu rrent to ad apt it to the work 
to be done. Several sizes are made, rang· 
ing from that of a dynamo operated by foot 

and capabl e  of sn pplying a c u rrent for a 50 gallon 
nickel solution to that req uired for a 1 5 ,000 gallon silver 
sol u tion and running eight horse power when run to 
i ts full capacity. 

THE " AMERICAN GIANT " ELECTRO-PLATING DYNAMO 
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AN IMPROVED HEADER BRAKE. 

This  is  a de vice patented by Messrs. Charles N. 
H i nchcl i ff  and Horace E. Hall,  of Spangle, Washing
ton, to control  the main d riving shaft. A wooden disk 
is secured to the main spur or gear wheel, and a spring 
strap is arranged for con n ection with the header frame, 
a cord or chain bei n g  con nected to the strap, the cord 
passi ng about a sheave a n d  being secu red to a pivotal
l y  mounted lever. By throwing the lever the strap is 

HINCHCLIFF & HALL'S HEADER BRAKE. 

J'titutifi t �mtritau. 
ally fou n d  in such intimate connection with each other. 
The gum arabic is, I believe, the only other instance 
where such occu rrence has been recognized, and in no 
previous case has the isolation and recognition of both 
these carbohyd rates from a single homogeneous sub
stance been accom plished. 

. ' . , . 
AN IMPROVED DENTAL TOOL. 

The illustration represents .another viQW of the 
" dental elevators " or " stump ex
tractors " paten ted by Mr. Daniel 
Siddall, of The Dalles, Oregon, and 
recently noticed in these columns. 
The shank of the elevator, shown 
on the left, has a l aterally extend
ing end, one side of which is flat 
and the other side oval and convex, 
the outside edge having serrated 
teeth to engage the root of the 
tooth to be extracted and raise it 
entirely free from the gum, or suffi
ciently for it to be extracted by the 
forceps. The instruments are made 
rights and lefts, that the operator 
m ay choose one which will bring 

the proper bearin g surface next the gum of the llat ient. 
In the el evator sho w n  at the right the e n d  p i eces, i n
stead of being rectangular, are fan shaped, and have 

AN IMPROVED MAIL POUCH CATCHER. 

A device capabl e  of attachment to any mail car, and 
designed to certainly catch and 8ecurel y hold a pouch 
until the latter is released by the mail clerk or other 

brought to bear upon the peripheral face of the disk, 
and the momen t u m  of the driving shaft will be 
chllcked. . a curved edge, so that the broad part of the edge or a 

corner of it may be brought i n  contact with the root. 
AN IMPROVED STONE POLISHING MACHINE. 

'l'he illustration represents a llJach ine for polishing 
granite or other stone, or for finishing or dressing the 
surfalles of other material , which h as been patented by 
Mr. Willis A. Lane. of Barre, Vt. T h e  machine is sub
stantially b u i l t  of iron througho u t, and hangs on the 
boxes to the baClk shaft, which i s  supported by t w o  
brackets that c a n  be bolted t o  a n y  convenient place, 
leaving the back shaft to r u n  free and enabling the 
m achine to work over a large su rface. The botto m 
bracket is made so that the mach i n e  can be 
plumbed in  a few m i nu tes, and thus readi ly  made 
at all times to give an even pressure o n  all  parts 
of the surface of the stone. The machine can ba 
set up to work around the whole ci rcle, so that 
several heds o f  stone can be set under the same 
m achine at the same ti me. A mech anical arrange
ment attached to a scre w provides for raising and 
lowering the machine by power, from the place 
wh ere the workman stands, by means of a lever, 
withou t, stopping the machine.  Another attach
ment provides for raisi n g  and lo wering the ma
chine by hand.  It  is  claimed that this  is the only 
machine yet m ade by which this rais ing and low
ering can be effected with such faci lity. The 
m achine has steel -r im med p ulleys and steel shaft
ing, with change of speed on fron t  shaft. w h ich)s 
independent of t h e  pul l eys, and can be raised and 
lowered without raising the pUl leys. The boxes 
are so made that they can be replaced at small ex
pense when worn out, and the machine al toget her 
is designed to be a most substantial , efficient, and 
time-saving mechanical construction. It  is said to 
be alread y in use by some of the largest granite 
dealers in New England and the Middle  Stat.es. 

.. . . 1 "  
Peach GUID. 

W. E. Stone, of Perdue University, Lafayette, 
Ind. ,  gives, in a recent n umber of the American 
Chemical Journal, the results of h is examina-
tion upon the carbohydrates of peach gum. He 
says : 

The gummy substance secreted from the tissues 
of the peach tree contains those bodies which by hydro
l y sis yield arabinose and galactose. The occurrence 
of these bodies together under these circu mstances is the 
more noteworthy from the fact that arabinose and gal
actose represen t  two distinct c lasses of carbohydrates, 
the true glucoses and the pen taglucoses,and are not usu-

DOYLE'S GRAVITY HOIST 

.. . .  , .. 
AN IMPROVED GRAVITY HOIST. 

The invention herewith i l l ustrate d is d esigned to 
utiliZe the force of gravity in raisi ng filled buckets 
from the bottom of a pit  or shaft. It has been patent
ed by Mr. Wi l l i a lll J. C. Doyle, of Aspen, Col. In the 
mai n frame of the machine a shaft is mounted at right 
angles to the line of two i nclined tracks or ways, and 
on this shaft is a large sheave, about which and over 
a guide sheave is passed a cable, w hose ends are con-

THE " GRANITE CITY " POLISHING MACHINE. 

nected to car trucks on the inclined tracks. The 
u p per end of the shaft carries a slllall gear that en

gages a large r g-ear mounted on a horizo ntal shaft ex
ten ding over the pit or shaft from which it  i s  desired 
to hoist material. On the l atter shaft, and directly 
over the pit, is a sheave supporting a bucket-carrying 

cable with a bucket on each end. The 
large sheaves are preferabl y about 
four feet in diameter, one of the gears 
then being one foot and the other two 
feet in diameter, although these pro 
portions may be varied, while in con
nection with one of the shafts is ar
ranged a brake mechanism. In ope
ration, as the raised b ucket is  du mped 
into the car at its side, and the brake 
mechanism is released, the filled car 
will move down the track and the 
empty bucket descend in the pit, and 
in so doing will  draw up the other 
empty car and a filled bucket from the 
bottom of the shaft, the hoisting being 
thus continuously carried on. To pre
ven t slippin g  of the cables they are 
provided with stops adapted to be re
ceived in depressions in the peripheral 
faces of the sheaves • 

••• 
FURNITURE polish.-l lb. olive oil, 1 

lb. Qil amber. 1 oz. tinet. henna. 

HATLESTAD'S MAIL POUCH CATCHER. 

person in the car, is shown in the cut, and has been 
patented by M r. John A. Hatlestad , of Moss Point" 
Miss. A series of horizontal bars, cu rved for a portion 
of t h ei r l ength, are cOll nected b y  an intermed iate and 

a rear vertical bar, the latter extending above and 
below, and its  extremities bei [) g  u ti l ized to hinge 
the device in a car door. The outer ends of the 
horizontal bars each have an ey e, and the lower 
one is flattened i n  its curved portion. An outer 
gripping arm consists of another series of curved 
bars, u n i ted at their inner ends by a vertical bar 
held to turn in the eyes at t h e  ends of the other 
bars. Upon the u pper end of this pivotal bar is  
a ratchet wheel, the teeth of which are en gaged 
by a spring-pressed pawl, as shown in Fig. 2, the 
ratchet wheel being free to turn as the gri pping 
arm is  thrown outward to receive and clam p the 
m ail ,  but preventing it from opening when closed 
u n til the pawl is detached from the ratchet by t h e  
clerk in t h e  car. A t  or near t h e  center o f  t h e  up
right of the gripping arm is secu red a plate, which 
extends midway diagollally across the front of the 
gripping arm whim t h e  latter is open, b u t  passes 
between the bars as the arm is closed . In opera
tion. as the car advan ces, the m a i l  pouC1h

' 
stri kes 

t h is plate, forci[) g  i t  to the rear, and thus swings 
the gripping arm in u pon the bod y around the 
pouch. Should the force of the blow be very great. 
the body of the device will be forced to a con t act 
with an elastic strip, secured u pon the door jamb 
in its rear, when the rebound is l ikely to throw 
the device, without the assistance of t h e  clerk, 
i n to the car, although, u pon one of the bars of the 
body, at its i nner end, is  a han d l e  to enable t h e  
mail clerk to read ily d raw i n  t h e  device when de-
sired. There is an angular beveled stop block on 
the lower end of the pivot rod of the gri pping arm, 

fitting in a recess in the lower bar, to hold the grip
ping arm in proper position until  the pouch strikes the 
diagonally extending plate. 

• • • • • 
AN IMPROVED AUTOMATIC REGULATOR. 

The device represented in the accom pa n y i n g  i l l us·  
tration, patented by Mr.  Joh n Kilshaw, i s  especially 

KILSlIAW'S AUTOMATIC REGULATOR. 
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designed for automatically shutting off gas steam, or a 
liquid u sed in h eating or lighting, or in driving ma
chinery. An expansion tube, A, of brass, copper or 
other suitable lIletal, i.8 secured at one end to a bracket 
permanently fixed in the i mmediate neigh borhood of 
the device on w h ich it is to be used, which is in this 
case the u nder s ide of the top plate of a gas stove, and 
the other end of the tube is  pivotally connected with 
a l ever fulcru med on an i n ner bracket. The opposite 

P lJ d  of thi s  lever is pivotally connected with the inner 
end of anoth er expansion tube, B, t.he latter being piv
otal l y  con nected at i ts front end with a lever, C, hav
ing on its outer end a l u g  adapted to engage one of  the 

teeth on the under side of a weighted arm . D. This arm 
is ph-otal l y  connected with a vertical lever on the lower 
end of which  is a shou l d er  supporting a weighted l ever 
secured on the stem of a valve held i n  the suppl y pipe 
by w h ich gas or fllel is furnished to the burn er. When 
the b u rner is lighted, the  latter lever is  swung upward 
and placed at rest on the shoulder, as shown in the 
i l lustration , but when the burner is extinguished, ac
cidentally or otherwise, the expansion t ubes contract, 

$titutifi c �uttri catt. 
HOME MADE ORNAMBNTS. 

It is sometimes convenient to form objects of circular 
section from plaster of Paris. This is a very simple 
operation, requiring onl y  very simple tools and appa

mtus. An iron rod , bent at one end to form a crank, 

and carrying a conical wooden roller, two notched bars 
of wood for supporting the iron rod, and a pattern 
made from a thin piece of hard wood, comprise th e 
outfit for maki ng these articles. The rod is held in its 
bearings in the bars by pins inserted obliquely in  holes 
in the wood, so as to project over the rod . The pat
tern is cut so that its edge is a profile of one side of the 
article to be made. The wood should be made thin on 
the working edge. The patterns may be made to ad
vantage of metal backed by wood. 

The conical wooden roller should be flattened on 
three or four sides to prevent the plaster from turning 
around on it. The roller is oiled or smeared over with 
grease, and a batter of plaster of Paris is prepared by 
mixing the dry plaster with water to the consistency 
of cream . As soon as the plaster begins to !:let it is ap· 

plied plenteously to the roller, and while the rod is 
turned by m eans of the crank, 
the pattern is moved forward 
toward the rod, and the surplus 
plaster is removed by the pat · 
tern, which acts as a scraper. 
Any deficiencies are supplied by 
a new application of the batter. 
When the object is of the J ig!J.t 
sIze and form, the pattern is re
moved anrl cleaned, and again 
applied to the object, the latter 

having been brushed over freely 
with water. This gives the fin
ishing touch. 

Fig. l .-FORMING PLASTER OBJECTS. 
The principal difficulty in mak

ing- wooden imitations of pottery 
lies in the liability of wood to a 

caus ing t h e  lever, C, to exert an outward pull on the change of form by shrinking or by the absorption of 
arm, D, whereby the shoulder on the lower end of the m oisture. This can be avoided, however, by selecting 
vertical l ever i s  withdrawn from under the weigh ted very dry wood to begin with. and allowing it to fur
le\'er on the stem of the valve, al lowi n g  the latter to ther season after being turned or otherwise shaped. 
d rop and cut off the suppl y of goas or other fuel. For Although a great variety of articles may be success
fu rther i n formation in relation to this  i nvention addreRs . fully m ade of wood and finished i n  imitation of pottery, 
M r. G. H. Blanchard, No. 556 State St. , St .  Paul, Minn .

. 
only one example will be given (Fig. 2). This is a 

. . . ' . 
Abridgments 0" Industrial Li berty. 

That the mem bers of a particll lar profpssion should 
h ave l aws passed in  their special intere�t, and should 
be empowered to decide who may and who lDay not 
enter into competit ion with them , is, we think,  a viola
tion at once of justice and of l iberty. The worst of 
these th i n gs is  that a publ ic motive is al ways alleged 
for w h at is in the  m ai n , if n ot excl usivel y, the outcome 
of pri vate greed or jealousy. It would scarcely be too 
lDuch to say that t h e  m ost offensive forms of trade
union ism are found in connection with the so-called 
learned professions. Time was when it  was supposed 
that the state had to look after the spiritual health of 
i n d i vi d u al s ; and for that purpose to prescribe their 
theological beliefs and religious observances. 'I'hat 
hel ief  has for the most part been exploded in the mod
pm wol'l d ,  but its place has been taken by the notion 
t hat the state is responsible for the intellectual health 
of  i t s  members ; and in lieu of the state church we have 
state schools. As regards the physical health of  the 
com munity, the general method is to l egalize one or 
two -possibly q u i te conflicting-schools of medici ne, 
and to em power them to ril l e  out, and i f  necessary to 
prosecute and puni�h ,  all others. Nobody, broadly 
speakin g, seems to bel ieve that, in the absence of al l 
legislation of this  character, people could in any ade
q u ate manner preserve their health or protect the m 
selves agai nst gross i m postu re. We bel ieve it-believe 
it most h eart i l y ;  and we believe that the science of 
medici n e  woul d  advance far 1lI0re rap i d l y, and that, on 
the whole, the public health  would be far better, if 
every man were left perfectly free to employ any one 
he chose to attend him in sickness. At present every 
licensed p ractitioner feels hi msel f authorized to call  
every unl icensed practitioner a quack. We should 

Fig. 2.-WOODEN PITCHER, FINISHED IN IMITATION 
OF l'OTTERY. 

prefer a system under which,  to a q uickened p ublic pitcher having an annular body with moulded ba"e 
i ntel ligence in q uestions of health and disease, the ' and top. These parts are llIade of well seasoned pine 
q uack sho u l d  stand revealed by his  quackery. How g-lued together, and further secured by screws. A 
I ll u ch of real quackery i s  n ow concealed by the license hard wood han d l e  is firmly attached, and the whole i f'! 
to practice it m i g h t  d i st l'ess a con fiding public to varnished wi th she l lac varnish and al lowed to drv 
k l l o w . -Popnlar Sciencf' Monthly. thoroughly .  A design is drawn on the pitcher and 

• , • ' • fil led i n  a portion at a t ime with shellac varnish, 
W h y  C rab" a n d  Lob .. l e rs Becom e Red when Boiled. sl igh tly colored w i th  some pigment.. Before the varnish 

The Fhe l l  of the crah and lobster owes its bluish-gray becomes entirely dry t h e  surface is covered with bird 
('olor t.o t.he superposition of two pigmen ts or colori n g shot No. 6, which adh eres and forms a n odular sur
l I l atters, which have been isolated-a red pigment and face. When all  the varnish-coated su rfaces are covered 
a b l ue one .  with shot, the varn ish is al lowed to d ry. after which 

As long as these two pigments exist simultaneously, the entire vase is  painted with white or cream-colored 
the crustaceans remain gray. But the b l u e  pi gment is oil paint. 
very fugit ive ,  and sometimes. under the i nfl ue n ce of a After the first coat. is perfectly dry i t  is smoothed 
d i seasp, it  i� destroyed, and crabs are found with por- wit,h  fine sand paper. A second coat of the same kind 
tions of  their  shell  more or less reddish. When the is appl ied. and when d ry, smoot.hed as before. The 
erustacean s are imm ersed in boi l ing water, the blue paint for I h e  fi nal coat. is  mixed with varnish to g-ive 
p i g l :lent  i s  entirely cle�troyed. an d the red pi gment, the vase a gl oss. As soon as th i s  coat becomes tacky, 
w h ich  is very stable. appears alone i n  all its brill iancy. the parts covered wit.h shot are brushed over with a 
-La Science en Famille. piece of chamois skin sparingly charged with gold 

bronze powder. This gilds the projecting convex su �

face of the shot, leaving the rest of the ori ginal color. 
The effect is fine. Thi8 vase, if  made 20 or 24 inches 

high, may be placed on the floor in any suitable nook 
or corner. 

• I I . " 
Suggestiolls by a Pbotographer. 

A prominent photographer, interviewed recently by 
a representative of the New York Sun. has given a 
nUIll ber of valuable hints. This photographer says, 
what has been said many times, that few people stand 
before a camera without the expression, " I  am having 
my pictu:-e taken,"  defeati ng their own object. The 
second difficu lty is that materials having a gloss never 
produ ce good effects in a picture ; but the majority of 
women, though they may own any num ber of dresses 
that fall in soft. clinging l ines, per�ist i n  wearing new 
glossy materials that have not become adj usted to the 
figure. 

There is nearly always the possibil ity of prod u cing 
an attractive i f  not a beau tiful picture of a chi ld, if 

the ch i ld is  left for direction to the photographer. In 
repl y  to the q uestion, " What is  the m ost annoying 
thing about your work ? "  the answer was : 

" Oh,  the fond mothers w h o  insist on dressing child
ren in garments heavy with frills, instead of the soft, 
fine l ittie dresses that fall in  pleasing lines. Then, too, 
they insist sometimes on h aving a foot or shoulder, or 
more often a sash or shoulder knot, sho w, to confusion 
of art and the destruction of unities. Or they will 
dart out and twitch a little skirt or mantle that has 
fal len into natural cu rves of beau ty, or a wandering 
curl, that fal ls  in exq uisitely careless grace, back into 
order and awkwardness again. That happened the 
other day when I was photographing a bride. She 
walked up to the chair, and as she turned to face lIle 
the silk train and thin veil fell in wonderful folds of 
graceful outl ine. I told her not to sti r, but wh ile I 
stepped back to get the effect, her friend darted out 
and straigh tened the whole thing out like a flag in a 
head wind ."  

1'he same lack of artistic sense that placed the furni
ture in a room at right angles still thinks the st raight 
line the line oi beauty, curves representing disorder. 

. �  . . .. 
Pilot Searcb LllI:ht, 

The steamer Connecticut, of the Providence and Ston
ington Steamsh i p  line, has been equi pped with a new 
Huntington search light. Men have been employed on 
the big boat for the last few months constructing the 
light and getti ng it in running order. They accom
plished their task only So few days ago, and now the big 
Connecticut can forge its way th rough Long Island 
Sound during nights when fog dims the eyes of the 
ever-watchful pi lot, without m uch fear of collision. 
The wonder is how the Long Island steamers ever 
managed to do without the search l ight. 

It is located on top of the pilot house, and is played 
on any qu arter desired by the pilot within. At  his will 
he can throw the powerful light toward the sky or 
water, and all b y  the means of It little wheel with a 
switch. On a very dark n i ght objects at a distance of 
two miles away can be seen q u i te plainly. When fog 
is dense, the ligh t  is thrown a distance of half a mi le. 
By means of a weight that may be operated by a 
magnet, the steam fog horn of the vessel is also 
brought under the control of the electric current. 

In the pilot house there are fou r  switches controlling 
the current that runs to the search light and the fog 
horn, and by means of th ese swi tches the pilot can 
start the search light so that it wi l l  flash at regular in
tervals automatically ; or it may be made to burn 
steacli ly ;  or it may be m ade to flash automatically at 
the instant the fog horn begins to bellow. and cease to 
flash when the bellow ceases ; or the horn m ay auto
tomatically bellow alternately with the flash of the 
light ; or the flashing and bellowing may be done al
ternatel y  or simultaneously by hand. No such use of 
electricity was ever made before. -Providence Journal. 

• • • • • 
A ccide n t  on tbe A lliance. 

On the n. S. steamer Al l iance, now on her way to 
China, on the morning of the 9th ult.. , whi le  the ship 

was cruising in the Mediterranean and the crew were 
at target practice, Boatswain's Mate J. McGowan was 

i n stant ly  ki l led by the premature explosion of a sixty

pounder breech -load ing rifle. He was captain of the 
gun, and was in the act of locking the breech mechan
ism when the cartridge exploded, blowing the plug en

ti rel y through h i s  body. 

Commodore Taylor ordered a board of officers to in
vestigate the cause of the expl osion. Their report 

only deepened the mystery. They cou l d  find nothing 
to show that the pri m er had been placed in  the vent, 
as ordinarily its shell remains in the vent wh£'n ex
ploded, and there was none to be found on this occa
sion. McGo wan was known to be a careful gunner, 
well acquainted with ordnance, and he had taken every 
precaution. 

The board came to the conciu!'ion that i n  the turn
i ng of the breech plug into place the m etal m ust have 
struck a spark and ignited the cartridge. No blame 
was attached to any one for the accident. 
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THE SODOM AND BOG BROOK RESERVOIRS IN THE 
CROTON BASIN, N.  Y. 

It is we l l k n o w n  that for �olUe ti me past New York 
City has been suffering from a scarcity of water. The 
new aqned u c t., after a period of nearl y six years, is 
now com plete. U n foreseen delays increased the t ime 
occn pied i n  its construction to more than dou ble the  
antici pated period. The presen t  watershed capacity 
i n  the C roton region, at least d uring the past two 
year�, h as been su fficient to i n s u re a largely increa�ed 
su pply if the n e w  con d u i t  h ad been put  in operation. 
The  old aquf'd nct ,  with a maxim u m  capac ity  per day 
o f  about 1 00 mil l i o n  gal lons of water, has not been 
" h I e  to hr i n g to th e  c i t y  more than one·th ird of the 
C roton suppl y. A long series of observations show� 

t h at over 276 m i l l ions of gallons go to waste on a d a i l y  

average over the dam. Th is, o f  cou rse, i s  not a constant 
1I 0 w  ; long periods wil l  elapse when not a d rop w i l l 
p�cape, while a much larger amou n t  than t h i s  w i ll go 
to waste in a si n gle day duri n g  the spring or fal l after 
wet weather. It  is. therefore, obvious t h at Il d d i tional 
storage is  n eeded. The water m ust be i m pou n d ed d u ro 
i l l g  periods of freshet to be del ivered d u ring the d ry 
pe riod . If this  is done, the capacity of the new aque
d uct wi l l  be more available. It is placed at 3 1 8  m i l l ion 
gallons per day to Jerome Park. Of this alIlount 68 

m ill ions are in tended for the annexed district, the rest 
for Manhattan Island proper. 

their water in a fountain or geyser. The ohject of this I A.mon� the 'Phones. 

is to com mence the  work of �erat ing the water for the 
. 

Du�in/r the recent m
.
eeting ?f the E� itorial A ssocia

purpose of purification . It IS well k n o w n  that oxygen hon. In Boston, some lllterestmg experiences were had 

destroys m uch o f  t h e  organ i c i m pu r i ty of water, and by the members. The delegates and their friends 

the geyser de l ivery i s  designed to uti l i ze this property accepted an invitation of the Boston Press Club to 

of the oxygen of the a i r. The Bog B rook reservoir for visit i ts rooms on Bosworth Street and lis�en to an 

outlet h as t wo 36 :n. p i pes. Thp,�e are carried t hrough exhi bition of the wonders of the lon/r distance t ele

a t u n n el of about 10 ft. general  height, and passing out phone. Com m u n i cation was establ ished by the Ameri

beyond the base of the dam form a geyser. can Telephone and Telegraph Company between the 

The functions of this dou ble reservoir are clear. club parlor and the com pany's exchange at 18 Cort

D ur ing periods of great prec ip i tat ion of rain,  the ou tlet landt Street, New York A long distance telephone 

val ves w i l l  be closed and wat e r  w i l l  acculll ulate unti l  it and a large n u mber of h a n d  'phones were placed in the 

begins to pass over the spi l l way ; from the spi l l way it clubroom, and four courteous young men w ere placed 

w i l l  run by the natural water course down to the Cro- by the company in charge of the exhibition. When 

'VI' i l l ustrate i n  our present i�sue the work in pro. I gress i n  the Croton Basin upon what is k nown a. 
Don ble Reservoir I. This incl udes the Sotl om dam

' 

upon the east branch of the Croton River and adjoin
ing it  the Bog B rook reservoir u pon the branch of t he 
Crot.on Ri ver bearing that name. These two st.rn c · 
tures w i l l  form basins of l", capacity of 9. 000 m i l l i on s of 
/ral lons.  The capacity of t h e  exist ing'  reser voirs i s  
8. 700 m i llions of gallons. Thus,  w h e n  t h e  Sodom and 
Bog Brook reservoi rs come into use, the reserve of wa
ter w i l l b e  dou bled. 

The Sodo m dam is a masonry structure,  as regards the 
dam proper, w h i le to one side is  the spillway, w h ich is 
formed u pon an earth work dam. The general d i men 
sions of th e masonry dam are as fol lows : he ight, 88 
ft. ; len gth, 500 ft. ; width on top. 12 ft. ; width on the 
bottom, 47 ft. The sp i ll way is 10 ft. below the crest 
level of the dam. and is 500 ft. w i de. 

Adjacent to the Sodom dams, which, i t  will be ob
servl'd, inclose a single reservoir, are the two Rog 
B rook dams, also formi n g  but a 8ingle reservoir. The 
general dimensions of the shortest one of these, 
wh ich is sharply curved, and which may be termed 
the gate house dam, is as fol lows : Height, 65 ft. ; 
lengt h,  1 , 300 ft. It is for most of its length an earth 
work dam with masonry core . The core of this dam 
is 4 ft. wide at the top and 10 ft. wide at t h e  bottom, 
varying in height with the /rround. On the reservoi r 
side the slope of the dam is two to one;  on the outside, 
two and one-half to one. It i8 25 ft. wide at the top, and 

308 ft. wide at maximum on bottom. with a maxim u m  
height as stated above. T h e  other dam, which i s  only 
sl ightly curved, is 1 ,925 ft. long, i s  all earth work with 
rubble core aud is paved on the water side. On top it is 
12 ft. wide, max i m u m  at bott.om 90 ft. ; maximum height 
about  18 ft. ; the core is 2 ft. 6 in. wide at the top and 4 
ft. at the bottom. The dam slopes 011 bot.h s ides with a 
batter of two to one. Both are paved on the water side. 
I n  the construction of all  the I'arthwork 
dams. each 6 in.  layer o f  earth was 
watered and rolled in  place, so as to 
secure the most compact kind of work. 

The two reservoi rs comm u n icate with 
each other by a connect i n g  tunnel ; it  
fol lows a straight l ine, and is  circular in 
section, with a diameter o f  10 ft .  It  is  
1 . 800 ft. long. W here i t  con nects with 
the reservoirs the circle is changed IIl to 

an el l i pse. a u n i for m  area being preserv
ed. It is l ined with three to fou r  cou rse� 
of bricks, and is buttressed and su p
ported by rubble masonry in accordance 

with the req uirements of the ground.  
I t i s  provided with a single /rate, so that 
the reservo i rs can be discon nected when 
necessary. The Bog Brook rese n-o ir  has 
no spill way , the one spill way being relied 
on for both reservoi rs. 

DETAILS OF SODOM DAM AND TUNNEL. 

ton Lake, so that the l atter w i l l  receive i t.s full and 
normal !m pply. I n  periods of dry weather, on the 
other hand, when the level of the Croton Lake tend s  
to fall ,  an d  w h e n  no water passes over t h e  spill way o f  
t h e  C roton Lake dam, t h e  outlet valves of Sodom o r  o f  
Bog Brook reservoirs can b e  opened. Water w i l l pass 
out of the geysers, and by the same natural water 
courses will reach the Croton Lake and replenish i t. 

The new Central Park reservoir has a capaci ty of 
1, 000 m i l l ions of gal lons. The dou ble reservoir  we are 
j n st describ ing has n i n e  times this  capacity, or will  
hold nearly th ree m ont hs' s u pply of  water. I t  will be 
seen, therefore, that it w i ll be a very i m portant auxili 
ary to the water supply of th i s city, and that it wi l l  
perform a speci ally im portant work i n  conj u nction 
with the opening oCthe new aq ueduct. It is definitely 
certain that the year 1891  w i ll see us far removed from 
all danger of a water fam i ne, not only on account of 
t he new aq ueduct, but also on accou n t  of the increased 
storage capacity made in the Croton basin by thl' 
d ouble reservoir  just descri bed . 

One of the illust rat ions on our first page sh ows how 
the  reservoirs wi l l  appear when com pleted. The  other 
one show8 the present aspect of the work. One of the 
larg-e pi pes, it will be observed, i s  seen in I1 S ,� as a 
d rainage con d u i t . Eventu a l ly i t  w i ll be prolongpd . 
and its end wi l l  be uptn rned i n  order to cont ribute  to 

the entertainment was be/run, t.h e  parlors were filled 
with ladies and gentlemen weari ng the bad/res of the 
association. The fi rst featu re was the t ran � lll i ssi on of 
m usic on the piano and cornet from the New York 
Exchange, 234 m i les distant, the m us i c b p i n g  made 
easi l y a u d i b l e  to e\'ery person in the rool l l s. . .  Little 
Annie Rooney " was l iberal ly  applauded . So were 
some less popular but equally fam i l iar ai rs. Sounds 
from a phonograph were also heard by means of the 
hand 'phones. Later the operat ors made con nect i ons 
with the Broad way Th eatpr and the Casi no New York, 
and Keith's Gaiety and Bijou, Bo�ton ; and snatches 
of popular operas were heard as d ist i nctl y as the cornet 
and pi ano music had been. The strum·strum of a 
banjo was not forgotten in the d i spl ay of melody. 
'fhat came from the tel ephone office in Newport. R. I., 
where they had a very expert strum-strum mer at w ork. 
'fhe exhib i tion was a revelat ion to m an y  of the v isit· 
ors, but i t  did n ot s urprise them. Nothing s urprises 
newspaper men.-Mod. Light and Heat. 

A u A utornatle C1hair. 

A com pan y is in course of formation, says Money, an 
En/rlish newspaper devoted to finan cial matters, and 
will  make its  appearance shortly, to acq u i re the bus i
n pss, patents, concessions. an d stock i n  trade of the 
Patent Chair Contract Com pany. l i m ited. The speci
alty is an i n vention which may tru l y be sai d to meet 
a long felt want. The seat of the chai r is h i n ged at 
the rear. and i n  i ts normal posi tion i s  folded u p  against 
the hack, an d cannot  be pul led down.  Upon d ropping 
a penn y  i nto a s m al l box affixed to the si d e  of the 
chai r. the fasten ing is un loosed and the seat can be 

pulled down for UFe. al Jd the ch a i r sat u pon. When 
the occupier rises to q u i t  the chair. the seat is auto
matical ly folded up to the back a/rai n by a spri ng, and 
the chair can not be f u rther u�ed u n ti l  another penn y  
has  been d ropped i n to the box Should t h e  occu pier 
only wish to leave the chair tem porarily, an u m b rel la, 
a stick, or a newspaper pl aced on t he seat preven t s  it  
closing fast. Thns i n  park�,  pu  b l ic  /rardens, or places 
of pu b l i c  entertai n m ents, w h e re seats have to be pa id 
for. which is the  c ustom ab road, t h e  publ i c can al w ays 
he lp  themt;el \'es to a seat w i thout  t h e  u npleasa.n tn ess 
of heing watch ed and fol lowpd up by collectors. 

• f • , .  
The Pre.ervatlo n oC R o l l e d  I r o n  Plate. Crorn 

Co rro8ion. 

Mr. T. P. Bruce Warren has commu n icated to the  
Chemical News some observat ions on t h e  corrosion of 
boiler plates , w hich also bear u pon other s imi lar struc
tures of sheet or plate i ron.  I t  is  well  known, as M r. 

WhMe thus  Clonnected with each other, 
independeut gate hou�es and outlets 

SODOM AND BOG BROOK DOUBLE RESERVOIRS AND DAMS. 

Warren remarks, that a rolled iron pl at e 
has a sk in  or s urface wh ich resists oxida
tion. If this skin is  removeli by scratch
ing or  fi l i n g, the new surfll ce rusts  
rapid l y  on ex posure to dam p air .  If  a 
freshl y  rolled plate is cut, the surface re
mai n s  i n t act, w b i l e  the edges rust in a 
very short t i me. If the i ron is i lll lller�ed 
in  d i l u te aci d,  t he sk in-coated su rface re
sists t h e act i o n  lII ore or less, while the cut  
edges are rll p id ly attacked. This d i ffer
ence M r. Warrpn ascri bes to the altered 
elect.ri cal re lati ons of the S U I· face-one 

bei ng l II u c h  more electro-posi t i ve than 
the other. Pitting of plates can be ex
p lai n ed i n  the sawe way. The only 
re l lledy is  t h e  enti re removal of the  su rfa ce 
of  t.he plate after  rol l i n g, w h i ch would 
rpsult i n  t he presentation of a u n i fol'm 
su rface less l i k e l y  to prom ote local chemi
cal  act ion.  The u t i l i t.y of  a m agnet for 
determ i ni n g i n t' q n al i ti es in a rol l ed  i ron 

are supplied for bot h !'eservoi rs. The Sodolll dam 
has th ree 48 inch outlets placed at surfaCle, h igh 
and low level. The lowest outll't i s  at the bottom. 
The next is 30 ft. above i t, and the surface, outlet 
is 59 ft.  aboye the bottom . These pi pes are em bedded 
in the mason ry, and are carried t h rough the dam i n  
this way. 'rhey are provided with permanent valves, 
and there are stop plan k grooves i n  the ' m asonry, 
form ing the sides of th e  valve chambers or wells for the 

introd uCltion of tem porary wooden barricades in case 
of repairs or other n ec86l!ity. Leaving the valve wells, 
two 48 in .  pipes are carried out to a poin t  beyond 
the base of the dam, and are for this portion of the i r  
cou rse supple lllen ted by five 12 i n .  pi pes. Some dis· 
tance below the dam these pipes terminate and deliver 

the geyser or aerati ng founta.i n .  T he sll l all c ut  g-ives a platA seem s to M r. Warren problem a t i cal ; b u t  t h e 
good i dea of how the two res p r voirR are s itnated w ith d i fference of poten tial between two p l a tes when 
res pect to the l i n e  of the conn pct i ng t u nnel .  i m ll l ersed i n  thp sall l e  l i q u i d ,  wh ich I ll ight be ob-

• , • , • serverl by means of an plectrollleter. wou l d  re\'eal 
The Hair. oC Yo u r  Head N u mbered. the ex istence of ch e m icai  or ph�'s ical  d ifft' rpnces of 

Some writer has said that the average n um ber of  h a i rs stru ct u re that m i /rht he favorable to corrosion.  Care 
on the h u mau scal p vary from n inety to one h u n d red lIl u�t  be taken to k ep(l a boilpr i n  lin e l f'c tro-negative 
and twenty thousand.  con d i t ion ,  wh ich i �  done by sn�pend ing i n s ide  i t, i n a 

There are a good llIany heads abont the office of th is  m an n e r  to presprve perfect met.ll l l ic  corr ta-:!t, a l u m p or 
paper which would h ardly bear out either stat.pm .. r r t. plate of zi nc. 'Vhenever a bo i ler  so fi t t ed is cleaned, 
But that a s ingl e hai r  can support a weigh t of two Rnd the z inc  pu t back, t h e  perfection of the metal l i c  
ounces a n d  i s  so elastic that it  m ay be st retched to one· contact IIl llst b e  carefn l l y  seen t o ,  I f  a n  i m p u re zi rr c  
third o f  i t s  en ti re length, and t h e n  rpgai n its former i �  Il sed. the  s n rface d isso l ves , leav i l l g'  a pl'f'ponrl e ran ('f' 
size and condition,  can b e  done. according to an asser- \ of lead , wh i ch p u t s  t h e  i l'O I l  of t i l e  boi l er i n t o  11 11 
tion in the ,Southern Critic, by C. C. Benson . electro-posit ive c'lIldition, and corrosion ensues. 
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2 2  Jtitutifi t �mtrj tnu. 
MANUFACTURE OF CONDENSED MILK IN SWITZER- i t  contained, whi le  on t,he other hand the only addi-

LAND. t ion consisted of p ure sugar, w hich is designed to pre-
Switzerland, says La Nature, to which we are i n - serve the llI i l k  better. It  contains al l the elements of 

debted for the accompanying engraving and arti c l e, the fretih llIilk, which has practi0al ly undergone no 
stands at the heaa of the condensed milk industry. modifica t ion, the boi l i n g  of the m i l k  under sl ight pres

The mi lk manufactured in this country is unsurpassed. sure having never passed 80° C. It can be affi rmed, 

Although other countries may prod uce mi lk w hich therefore, that the condeused mi lk  possesses all the 

produces better butter, as for exam ple Norm andy aud n utritive qualities of fresh m ilk.  The following ana
Hol land, none of them can rival S witzerland in the l yses. one by Prof. Soxlet, of the University of Vienna, 

d ., l ic ious flavor, the delicate aroma, ana pxcellence of and t h e  other by l\h. Otto H e h n er, the distinguished 
q uality of condensed milk. 
'l'h i s  is  due , no doubt, to the 
richness of the flora of that 
coun try. 

The milk i ndustry, which 
dur ing the past few years 
has developed abnormally in 
Switzerland, i s  c o n d u c t e d  
pri ncipal l y  b y  three compa
nies or firms-the Anglo
Swiss Compan y, with facto
r ies at Cham and Guin ; the  
Lapp Factory, at  Ep3gny ; 
the Henri Nestle Com pany ,  
with fa ctories a t  Vevey, Ber

cher and Payerne. 

THE NEW MERCHANTS' BRIDGE AT ST. tOUIS. 
The accom panying i l lustration ilS a reprod u ction 

from a photograph of the Merchants' bridge at St. 
Louis, which was completed and dedicated with con
siderable ceremony on May 3. The main superstruc
ture of the bridge consists of three spans, each o f  
which is 5 1 7  feet 6 inches i n  length . It is of t h e  Pratt 
tr llss form and d ivided into 18 panels. These tru sses 
are 75 feet high in the center, and are placed 30 feet 
apart frolIl center to center transversely, thus provid

The mi lk export' (and h ere 
the a m o u n t  of  export is equ a l  
t o  the amouut  manu factured, 
as the home consumption b 
very s l ight) has increased, ac
cording to the figures of the 
federal bu reau of customs, in 
1887 to 1 1 1 , 312 metric quin
tals, or 494, 720 cases of 48 
boxes each,  i n  1888 to 117, 700 
metric quintals, or 520, 000 
ea ses, which represent the 
m i l k  of 15,000 cows and of 
250 v illages. In 1888 the ex
port of Swiss cheese amoun t
ed to 238, 390 metric quintals, THE SWISS METHOD OF CONDENSING MILK. 

ing room for two tracks which 
are placed 1 2  feet apart. The 
system of lateral bracing is 
carried down the post to with
in 21 feet of the railroad 
track. The east approach to 
t h e  hridge consists of 3 deck 
s pans, each 125 feet in lengtb . 
These rest u pon piers com

posed of 4 cylindrical col umns. 
Beyond this  i ron work there 
is about three-fifths of a mile 
of wooden t r e s  t i e  w 0 , .  k .  
Where t h e  approach passes 
o ver the Alton , Big Four, 
and Wabash rai l roads, there 
is a steel span 175 feet i n  
length, resting upon masonry 
abutments. The trestl e  work 
will, doubtless, be filled in  at 
a later period. A t  the west 
end the approach also con
sists of three spans, each 125 
feet in length. Beyond this 
portion of the bridge there is  
a steel girder spanning one of 
the streets of the c ity, and 
about one-quarter of a mile 
of trestle work, which also 
will be filled in to make a solid 
embankment. The b I' i d g e 
track is laid with steel rails 
weighing 67 pounds to the which )'epresented a value 

of 30,450,000 francs. We mention these figures to let 
every one comprehend the importance of this new i n
d ust ry, whose exports are already o ne-half as great as 
the m uch older industry of cheese making. 

Condensed milk is manufactured as follows : The 
mi lk, as soon as drawn, is taken b y  the farmers to 
the dairies, which are establ ished in each v illage or 

group of v i l l ages. 'l'he dairies are run by a syndicate 
with which the manufactu rers deal, and establi sh the 
fixed prices. H ere the milk is cooled. On reaching 
the factory the milk is warmea for the first  t i llle i ll a 

water bath, and a secon d  time in copper vessels, where 
the temperature reaches 80° U. It is then sweetened 
by adding the best q ual i ty of sugar in the proportion 
of 13 to 100 in  weight ,  the sugar bein g  forced into 
vacuum pans by means of a p u m p. These vacuum 
pans are for condensing the milk,  and are  s imi lar  to  
those for  condensing the j uice o f  the  beet root, having 
a double bottom and spi ral pans i n  which the stealll 
circulates. The water contained in the m i l k  is removed 

chemist of  St. 'l'holIlas' Hospital, London, show the 
chemical com position of the S wiss milks : 

Milk Milk of the 
Nestle. Anglo-Suisse Co. 
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These analyses are confirmed by analyses by Dr. 
Brun ner, Professor of Chemistry at the University of 
Lausanne, and Dr. C h risten , of Paris. 

The problem of preserving milk is solved. The milk 

yard, �ecured to the ties by Bush interlocking nuts to 
prevent the creeping of the raits. The superstructure 
of the bridge consists of four piers , composed of gra
n ite from a point 3 feet below the low water line to 
2 feet above the high water line. Above this the 
niaterial used is l imestone, and between the granite 
and the caissons is the usual crib work, except in the 
case of the second and third piers, w here the ma
sonry had been started from a caisson. 

The first soundings for this bridge were made in 
September and October, 1887, and the report and plans 
of the engineers, Messrs. Morison & Corthell, were sub
m itted on November 2, 1887. The first caisson started 
was that for pier No. 4 on the west end. This caisson 
was built on the site and lowered in position . Work 
upon it was commenced Janu 'lry 24, 1889. and the 
pier was com pleted early in July. The caissons for the 
piers 1, 2, and 3 were built  upon the banks and floated 
into position. No. 1 was launched April 26 and the 

pier was finished August 24. Caisson for pier number 

THE NEW MERCHANTS' BRIDGE AT ST. LOUIS. 

i n  the form of vapor by means of a jet which is con 
nected with the top of t h e  vacuum p a n  and w h ich i s  
o perated by m eans of a pneumatic p u m p. When the 
milk has been sufficiently condensed it is removed from 
the vacuum pans and co()led in vessels placed in reser
voi rs of runni ng cold water. It is ouly necessary now 
to pack the milk into t in boxes cylindrical i n  shape, 
and hermetically sealed, the box and contents weigh
ing one English pound, and being in condition for 
shi pment to any part of the world. 

In the p reparation of the condensed milk it  may be 
observed that the mi lk, as taken d i rectly from the cow, 
has on the one hand simply been deprived of the water 

m ay be p reserved for several months, and the flavor i s  
very agreeable. 'V e  d o  n ot need t o  mention t h e  vari
ous uses to which it may be put, nor how extensively 
it is used in all extensi ve communities, on board ship, 
in our colonies, and i n  all countries where fresh m ilk 
cannot be obtained . 

NOTE . -!t shou ld be borne in mind that the manufacture of con
densed milk was first introduced in America, and was the result o f 
American invention. Mr. GaIl Borden, the origmal inventor of the pro. 
cess of condensing mIlk in vacuo, procured his basic patent in 1856. An 
enormous industry has been founded upon hIS patents, and although we 
do not q uestion that Switzerland may excel i n  this manufacture in Eu
rope, we believe that the Unitea States, both in respect to volume of 
manufactur� aDd excellence ot quality, distances all  competitors.-ED.I 

2 was launched May 23, and that for number 3 on. 
June 6. The l ocation of pier n u mber 3 i s  such as tc 
expose i t  to the strongest current i n  the river, and the 
only difficulty of moment experienced in the work u pon 
the substructure was at this point. The caisson was 
placed in position September 9 and the pier finished 
November 1. When towed into position the depth of 
the water at this point was 18 feet, but before the work 
was completed a rise in the river increased the depth to 
42 feet, and the strength of the current was such as to 
tear away the anchorages twice . 

In erecting the superstructure, some very quick work 
was done. The false work for the west span was begun, 
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early in October and finished No"Vemher 1. The b Uild' ] allow the animal to move about a little. They are 
ing' of the span was begun Novem ber 9 and completed often carpeted in part, at least around their orifice, 
on the 1 7th. The second span was erected between with different calcareou s algre. It  was bel i e ved for a 
Decelll bel' 5 and 11. The false work for the three spans long time that these algre might play a part i n  the pro
was completed December 22, and the span itself was duction of the excavation. It was thought that they 
started December 23, and made self-supporting Decem· might, like other plants, moreover, exert a chemica l 
bel' 30 ; but 60 work i n g  h ours were employed in the action u pon the rock and progressively dissolve it. I n  
erection of this last span. reality, there is nothing in this, as appears from a 

The bridge was dedicated on May 3, with imposing number of facts, and the sea urchins are the sole mak
ctlremonies. St. Louis  took a hal f holiday, and the ers of the cavities in which they are found. I t  i s  well 
river was crowded with large stealJJ er� which had been to say, however, that a sea urchin d iscovered i n  such a 
chartered for the occasion , each of which carried many cavity is not necessari l y  the architect of the dwel l ing 
to the scene. At 2: 30 P. 1\1 . trai n s  started from the place in which it is found . It often happens that a sea 
Illinois and the St. Louis  ends of the bridge, each bear- urchin , in  search of a domicile, meets with an em pty 

cavity, the owner being dead, or perhaps wanderi ng 
arou nd the vicinity, no matter which-the new comer 
does not bother itself about that, but at once takes 
pos�esslon and makes itself at home. It  is not really 
known whether or not the sea u rchin someti mes leaves 
its cavity in order to explore the vicinity , and after
ward returns to its d well ing after i ts  curiosity or its 
hunger Is once satisfied. It would not be i m possible to 
fi n d  ollt, however ; but we know with certainty that 
the ani mal , in  the course of its peregrin ations, seizes 
u pon any such empty lodging as it may find to its con
venience. That is to say that, among the tenants, 
there are some that construct thei r own abode, and 
there are still sharper ones that know ho w to take ad
vantage of the labor of others. Howe ver, it is doubt
less uecessary for them to work a little, fOl' we often 
meet with sea urch ins in cavities whose orifice is too 
small  to have allowed them to pass t h rough it .  These 
have entered when smal l. and, in growiug.  have en-
larged their domicile (Fig. 4). 

How is the excavation made in the rock, and how 
does the animal enlarge its abode ? Here, as .  i s  not 

B rarely the case in scientific m at.ters , opi n ions differ. 

L-____________________________ � 

Fig. 1.-A. SEA URCHIN. ll. BUCCAL APPARATUS. 

ing the governors of the respective States. They met 
in the middle of the bridge and exchanged courtesies. 
The bottle of wine was broken as usual and a salute of 
100 guns fired. In the evening there was a banquet at 
the Lindell hotel , at which several more bottles of wine 
were broken and n umerous speeches were made. The 
banqueting ball was finely decorated .  The guests as 
they entered passed under a large floral representation 
of the bridge. St. Louis n ow has a bridge which has 
been very m uch needed for a long time, and when all 
connections to it are completed , it  wil l advance the in
terest of the city materiall y .-RaiZway Review. 

. ' . , . 
BURROWING SEA URCHINS. 

It has been known for many years that certain sea 
urchins form cavities i n  tbe rocks of the seashore, and 
are often found nestling in them. M r. E .  T. Ben nett 
studied this fact so long ago as 1825, and made known 
an important point in  showing that tbe habit under 
consideration is not the characteristic of any species in 
particular. Mr. Walter Fewkes, i n  tbe AmeTican 

Fig. 3.-A SEA URCHIN BURROW. 

; One observer wiII have it that the sea u rchin ,  in mov
I ing about, wears away the rock w ith its spi nes, which 

act after the manner of fi les. Another bel ieves that 
the animal burrows into the rock by m eans of its teeth,  
which are very curious and powerful ,  and which the 
m uscles of the lan t.ern of Aristotle (such is the name of 
the dental apparatus of sea urchins) set i n  motion. A 
third observer comes to the front and, decid i n g  both 
for and against his predecessors, admits a portion of 
the two h y potheses, or rather combines them. In h is  
opinion the teeth and spines '  must act togethe r'. It  
lIeems, however, that  the greater part of the work fal ls 
to the tlleth. This appears to be shown by the follow

ing fact (pointed out by Joh n), of the presence of frag
ments of rock in the sea urchin's intestine. We know, 
moreover, that all the sea urchins swallow m uch san d  
and rocky debris, althdugh the utili ty of th is  habit is 
not very clear to us. 

On another hand the spines may act as fol lows : 'We 
know that water in  motion often excavates pretty large 
cavities (Ruch as t h e  large pot holes of Switzerland and 
the Jura) by means of the grinding action that it com
municates to stones . T hese latter, continuously rubbed 
against the same part of a rock b y  the current, wear 
away the rock and become worn themseh·es. The rock 
is grad ually hollowed out  i n to a cavity of variable di
mensions, and at the bottom of this  we often find the 
rou nd ,  smooth stone that has served to form it. The 
body of the sea urchin,  slight ly  agitated by the waves, 
may act upon the rock t o  which i t  i s  attached and 
gradually hollow out the latter ; aud what seems to 
show that silch a thing occurs is  the pol ish and even
ness of the cavity occupied by the animal .  It wou l d  
b e  difficult for t h e  teeth t o  act with such uniformity. 
It  i s  probable that this i s  what occurs : The sea urch i n  
naturall y  tends t o  search for depressions in  order to 
protect itsel f against currents. These it enlarges with 
its  teeth, and the motions of its body wear away the 
rock at the points  where i t  comes i nto contact w ith it .  

Some naturalists have thought that the ani llla i m ight 
be aided i n  its work by acid secretions furnished by 
the mouth, a lllbulacra, etc. But the existence of the 
latter has not been ascertained, and thei r  n atu re at the 
most would be pretty difficult to conceive of by reason 
of the variety of the rock that they would have to act 
u pon. 

Mr. Jules Marcou, of Cambridge, furnished Mr. 
Fewkes with a very i n teresting note, in which he nar
rates some facts observed by him at Biarritz. where he 
saw a n u m ber of cavities formed by the u sual me
chanism (wear of the rock by stones set in motion by 

Natnralist of January, 1890, has taken up the study of waves and currents), and in the sides of these he ob
the phenomenon in quest ion, and appears to us to have served large n umbers of sea urchin dwellings. In cer
made a very good re81..tme of it. Our readers wiII, per- tain cases. the cavity exhibits a central column, which 
haps, be glad to know the conclusions that the Ameri- starts from the bottom (Fig. 4). This may be supposed 
can writer h as reached. to be due to the fact that the stones have had a very 

According to Bennett, a number of authors (cited by rapid motion that has kept them constantly at the 
Mr. Fewkes) have in turn touched upon the matter. periphery. As the central part of the depression has 
They have found that the  excavation in question may not been worn away by the stone, it remains in  the 
be observed i n  the most diverse rocks-granite, lava, form of a colum n. In measure as the excavation be

gneiss, l i mestone, chalk,  etc.-and in all parts of the comes deeper, however, it diminishes in diameter, and 
globe. Where the sea u rchins abound, the excavations the column does the same, and finally breaks off. The 
are so numerous that the ground is riddled with them. figures given by Mr. Marcou make the mechanism of 
They are sometimes found in the horizontal m asses of the phenomenon well understood. In these excava
the rock and sometimes in the more or less vertical I tions, whether they are or are not provided with a cen
sides of the latter, and are of sufficient dimensions to tral column. the ses. urcbinll abound. each having its 
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lod ging, and the excavations being sometimes so clos(l 
together that it i s  im possi ble to find a surface in which 
to form a new cavity. It would seem that the sea 
urchins play a very active part in the prod uction of 
the burrows, and M r. Marcou t h inks that th e  animals 
someti mes begin these by excavating thei I' niche", along# 
side of each other. And now, why do the sea urehins 
excavate niches ? If  we take account of the very in� 
teresting fact that the habit ude is scarcely found ex
cept among littoral sea urchins at points where the cur
rents are strong, the ti d es powerfu l ,  and the waves n u
merous, it will be seen that there are two principal rea

sons to be invoked. Where the sea is rough (aud th ere 
the animals are generally abundant, the 8 U rroundings 

Fig. 2. -BURROWS OF SEA URCHINS. 

being favorable to life), the sea urchin excavates in 
order to protect itsel f against the motion of the sea. 
Moreover, where the tide runs high.  another motive 
comes i n  play.  The sea, on ret i r ing, leaves the ani mal 
high and dry for a few hours , and this is  not advan
tageous to i t . It th erefore excavates a n i che � herein 
the water can remain between tides. It makes for 
itse l f  a l ittle sea which guaran tees it against drying, 
and, when it works i n  comm u u i ty, and instal l s  itself 
i n  a bu rrow, it  finds itself i n  still more advan tageou s  
conditions, t h e  quantity of w ater that remains in  the  
burrow, and that laves the niches of  the animahi ,  
being sti l l  greater. The fact that the sea urchins pro
tected against the action of the waves, currents, and 
t i des, and l iving at a certain depth, do not form cav i 
t ies  i n  rocks, renders the explanation just given very 
l ikel y. The facts so well interpreted by Mr. Fewkes 
might be veri fied by a new observation,  and this would 
not be d i fficult  to make. I n  the cou rse of  such a s tud y 
it wo uld be interesting to observe the re lat ions of t he 
sea urchiutl to the algle growing arouud the orifice of 

Fig. 4.- -DETAILS OF THE BURROW. 

the niches, and to find out wh ethe r  there is not here a 
fact i n  the line of symbiosis . We k n o w  that beings 
that are very d ifferent sometimes render each otber 
mutual services. Does a relation of th is kind exist 
in the present case. and what is it ?-La N u tU1'e. 

.. . .  , . 

ACCORDING to La NatuTe, the rlil>toire de l'Academie 

des Sciences, of Paris, of tbe year 1752, records the fact 
that the pro perty possessed by India rubber of erasing 
pencil marks was discovered at about that epoch by 
Mr. Magellan, a descendant of the famous navigator 
whose name is perpetuated in the strait discovered by 
bim at the southern extremity of South America. 
Previous to this, bread crumbs bad been used as a 
pencil mark eraser. 
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PHOTOGRAPHIC NOTES. 

Practical Hints and Developet· FOl'mu las.-The sug
gestions contained in one of G. Cramer 's latest circulars 
are of such a practical nature that we herewith make 
extracts for the benefit of our readers : 

Precautions. 

«<reat care Is necessary in the manipulation of very 
I'ensitive plates, to guard them against inj ury by 
traces of d iffused light entering lens, camera, tablet or 
,lark room, or b y  using too strong a l ight  while develop
i ng. A good ligh t can be obtained by combining ru by 
glass with orange color paper (known as Gold Bank 
Envelope), and i ts safety can be tested as follows : 
Cover one· half of a plate with opaq ue paper and hold 
it close to the l ight for abo u t  one m i nute. Develop, 
and if  the unprotected part shows fog. screen the light 
with additional paper or fabric u ntil it is  perfectly 
safe. A screen should be provided which will  excl ude 
aU li6th t from the plat.e during devel opment. Never 
ex pose the plate either in thp, d e veloping solu tion or 
ot herwise to the dark room l i g h t  longer than is neces
sary to exam i n e  its progress from t i m e  to time. The 
lens  should be exam i ned by poi nting t.he camera 
toward. strong l i g h t  an d observing if any refiections of 
light can be noticed , caused by the shining edges of 
the diaphragm or the inner walls  of the  tube,  w hich 
would nat n ra l l y  cause fog. Rings cut out of black 
paper. placed near the lenses, w i l l  stop the refiection . 

The diaphragms sh ould be blackened. 
To test the camera and tablet. w rap a narrow 

strip of black paper around a plate i n  such a manner 
that only a part is  protected, put the plate i n  the tablet 
and this  i n  the camera. After placin g  the camera i n  
strong l i ght, pul l  the slide whi le  t h e  lens is kept 
covered. and leave i t  so for abou t five m i n u tes. If 
camera and tablet are not l ight·  tight, it will show on 
developing the plate. Fog is often caused by l ight en
ter ing the slide 01' between tablet and back of camera. 

Pyrogal lic acid has been m ostly i n  use and ei kono
gen has lately come to the front and gai ned much 
favor. From our o w n  experience we can highly recom
mend eikonogen,  prepared as fol lows : 

No. 1 .  
Ene;1. Measures Metric Weights 

Troy Weight. and Measure •. 
40 ounces 1 Distilled water . .  .. . . . . . . .  . .  . .  • . . . .  . . .  1 1000 c. cm. 

2 h Sul phite of sodium crystals . . . . . . . . .  . . . 50 c. em. 
1 ounce El konogen. finely powdered . • • .  . . . . . . . 25 gramme •. 

10 0nnces 
1 ounce 

10 0nnces 
1 0nnce 

Keep the solution In a well .toppered hottle. 

No. 2.  

I ��t'�nate '';i ' p;;tA8ei��·.·. : : ·. ·.: : ·  : : : : : : I � ���:.:ne • .  

No. 3. 

I Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 300 c. em. 
Bromide of pota.sium . . . • . . . . • • • • . . . .  80 grammes. 

For Use. 

3 ounces . . .  . . . . . . . . . . . . .  I Solution No. !. . . . . . . . . " 1 120 c.  cm. 1 ounce . . . . . . . .  " . .  . . . . . .  Solution No. 2. . . . . . . . . . .  40 c. cm. 
6 to 12 mlmm. (or drops) Solution No. 3. . . . .  . . . . . .  � to 1 c. em. 
When the developer is quite new, it will  be found 

necessary to add a l ittle bromide sol u tion (No . 3) in 
order to m ake it work perfectly clear. The addition 
of old developer will answer the same purpose. The 
developer can be used repeatedly by occasionally 
adding more of Solutions Nos. 1 and 2, omitting the 
bromide. I t  prod uces plenty of i ntensity by simply 
leM'ing the plate in it long enough. Any degree of 
softness can be obtained by diluting with more or less 
water, which is also recommended during hot weather 
and for underexposures. 

For overexposed plates restrain by adding more 
Solution No. 3. 

The sul ph ite of sodium .. crystal s " are preferred to 
the I .  d ried or gran ulated " by reason of their greater 
purity, but as the crystals wil l melt during hot weather 
i n  their water of crystal l ization. the d ried sulphite of 
sod ium may be found more conven ient i n  bot climates. 

T wo parts of the crystals are equal to one part of 
the dried or granular su l phite . 

The sulph ite of sod ium is add ed to prevent rapid de· 
composition of  the ei konogen. Too much sulphite in 
the developer renders its action slower. 

Fixing Bath. 

After developin g  and ri nsing, the negatives may be 
fixed i n  a plai n  hypo bath, one part hyposulp h ite of 
soda to four parts of water, but the following formula 
is especial l y  recommended : 

1 quart 1 Water . . . .  . . .  . . . . . . . . . . . . . . . . .. . . . .  j I Uter. 
4 ounces Sul phite of sod inm crystals. . .  . . . . . . . . . .  120 grammes. 

After being di.solved add 

� ounce 1 Sul phuric  acId . . . . . . . . . . . . . . . . . . . .  ' ' ' ' ' ' 1 15 c. cm. 
a ounce. Chrome alum. powdered . . . . . . . . . . . . . . _ 90 grammes. 

Dis.olve and pour t.hi. into a solution of 
2 pounds I Hypo.ul phite of soda . . . . . . . . . . . . . . . . .  _ I  1 kilo. 
3 quarts Water . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 liter •.  
This bath combines the fol lowing ad vantages : I t  re-

m a i n s  clear aft el' frequent use ; it does not discolor the 
negatives and for ms no preci pitate upon them. I t  also 
hardens the gelatin e  to such a d egree that the n ega

tives can be washed in warm water, provided they 
have been left in the bath a sufficient time. The plate 
should be allowed to remain in the bath fi ,'e to ten 
min utes after the b romide of sil ver appears to h ave 
been dissolved. The permanency of the negative and 
freedom from stai n,  as well as the hardening of the 
fUm, depends upon this. 

Wooden boxes, with grooves to hold a number of 
plates, will be found both convenient and economical 
for fixing. 

When the bath becomes weakened by constant use, 

i t  should be replaced by a fresh solution . 

We t h i n k  three ounces of bisul ph ite of sodium may 
be substituted to advantage in place of the sulphite 
sodium and su l phuric acid. 

InterMi/ying Negatives. -Mr. Cramer also advises the 
single solut ion intensifier, should the negative be too 
weak. Fi rst wash the negative well to eliminate all 
traces of hy po. 

Prepare a saturated solution of bichloride of mer
cury in water, and pour of this a sufficient quantity 
gradually i n to a solution of 

1� onnce 1 Iod ide ot potasslnm. . . .  . . . . . .  . .  . . . . . .  I 150 grammes. 6 ounces Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 c. cm. 

u n til  the point is reached when the forming red pre
cip itate will  n o  longer dissolve by shaki ng, but be 
careful not to add lllore mercury than j ust enough to 
make the sol ution very slightly turbid. Now add 1 �lUnCH of �Posu i phite of .oda . . . . . . . . . . . . . . . . . . . . . .  1 40 l(1'amme'. 

DlsBO��t\l��n .��I. �� �I.t� ����� �� .�.��� .t�.�!.� �:1D��� 800 e. cm. 

For use this should be d iluted wi th about th ree 
parts of water. If the plate has not been thoroughl y  
fixed, the i ntensifying Flol ution wil l  produce yellow 
stains.  Be careful not to  overdo the intensifying. 
Should i t  have gone too far, the n egat i ve can be re
duced by placi ng it in the fixing bath for a short time. 

Another method is to first place the plate in a sol u
tion of bichloride of mercury, ten grai ns to the ounce, 
until the fi l m  is whitened, then wash and immerse in a 

bath of sod i u m  sulphite and water. 40 grains to the 
ounce, u n t i l  the fi l m  is  well blackened . 

To redu ce over-dense n egatives : Dissolve one part 
red pl'ussiate of potash in 15 parts of water. W rap the 
bottle in yellow wrapping paper, as the solution is af
fected by l i ght and w i l l  not keep long. Immerse the 
negati ve in  a h ypo sol ution , 1 part h ypo to 1 5  parts of 
water, to which has been added a li ttle of the above, 
i tu mediately before use. When reduced euough, wash 

thoroughly. 

Yellow colored negatives are call sed by in sufficient 
sulph ite of sodium i n  developer, or i f  the article used is 
decomposed . 

Yellow stains are caused by using plain h ypo bath 
which h as assumf'd a dark color, or by not leaving the 
plate in the hypo bath long enough. 

.Developer jor Lantern Slides. 

No. 1 .  
Distilled water . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 ounces. 
Sodium snlphlte (crystal.). . . . . . . . . . . . . . . . . . . . . . . .  3 
Eikonogen . . . .  . . . .  . . . . . . . . . . . .  . . . . . . . .  . .  . . . . . . . . .  1 ou nce. 
Hydroquinone . .  . .  . . . .  . . . .  . . . .  . . . . . . . .  . .  . .  . . . .  . . .  1 

No. 2. 
Distilled water. .  . . .  . . .  . .  . .  . .  . .  . . . .  . .  . .  . . . .  . . . .  . . .  80 ounces. 
Sodium sulphite (cry.tal.) . . . . . . . . . . . . . . . . . . . . . . . 3 
Sodium carbonate . . . . . . . . .  • . . . . . . . . . .  . .  . . .  . . .  6 
Lithi um carbonate " .  . . . . . . . . . . . . . . . . . . . . . . . .  . . .  1 0unct'. 

Take equal parts of Nos. 1 and 2 for the developer. 

The follow i n g  Eder h y po bath is advised on accolln t  
o f  i t s  clearing qualities : 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 gallon. 
HYPoBul phite of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1b. 
Tartaric acid . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ounce. 
Sodium sulphite (granular) . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

The bath keeps w h ite and clear for t wo weeks. 

The com bination of h ydroquinone with the  eikono
geD gi ves a pecu liar warm tone to the slide which is not 
obtainable eas i ly  w ith each alone. 

Progress In El ectric Weldi ng. 

In process of construction at the gun factory i n  
Waten'l iet is a 10· i nch g u n  which, w h e n  com pleted, 
will be one of the greatest caliber and most won
d erful i n  its design ever made i n  this country. 
'fhe huge gun will be built accord i n g  to Captain 
Crozier's latest design of wire winding. Captain 
C rozier is located i n  the ordnance departmen t at 
Washington, and the p resent gun is the fourth of i ts  
kind i n  existence. The work of bori ng the gun has 
been completed, and now i t  will  be placed i n  
the lathe preparatory to commencing the wire wind
ing. 'fhe sq uare wire to be used will  be of steel, as 
is  also the gun pro per, a tenth of an i nch in thickness, 
and will he wou n d  from the breecl} to the m u zzle, the 
entire length. To prod uce the desired work a dynamo 
has been placed i n  the gun factory which will  be uti l -

fects a s  th e process of pipe bending goes OD .  It Is also 
found t.hat, by the electric welding m achi nes, the 
pipe can be brough t to any degree of heat that is ne
cessary, and special bends made without the introduc· 

tion of U joints or couplings, as heretofore has been 
the practice. Long lengths of pipe, with joints which 
can be relied u pon, can thus be laid in the streets of 
the various cities for convey i ng col d  from the refrige
ration apparat us to consumers. Great demands are 
being made upon the company from vari o ll s  qua.rters 
for apparatus for these purposes. The works of the 
welding company, at Lynn,  are crowded to the utmost 
to supply machi nes on orders received. 

Roebling's Sons & Co. , of Trenton, N . .T • •  have made 
contracts with the welding com pany for seven add i
tional mach ines, to be run from a central dynamo for 
welding copper wi re. This is i n  addition to the plant 
which they al ready had i n  const an t  operat ion day and 
night since December. 1888. Contracts have been 
m ade w ith the United States gO\'ernment for a com
plete welding plant for boi ler t ubes, bars, rods, etc. , 
for the New York navy yard, and also a similar pl an t  
to b e  appl ied t o  s h i p  construction a t  the Norfolk yard. 
Several pl an t s are h i  successful operation in carriage 
and wagon works i n  the West, and other pla.nts for the 
pu rpose will soon be i n stal led . There are many new 
deVelopm e n ts of the electric welding process wh ich 
will soon be made pUbl ic. The welding m achine for 
shell, shrapnel and ot her projectiles is now com pleted, 
and arran gemen t s  will soon be made by the com pany 
for prod ucing these i n  l arge quanti ties.-Elect1'ical En-
gineer. 

• I • • 

Dome.tlc Ulles Cor A m m o llia. 

A little ammonia i n  tepid water will  soften and 
cleanse the skin. 

S pirits or amlllonia will often relieve a severe head
ache. 

Door plates should be cleansed by rubbing with a 
cloth wet in ammonia and water. 

If the color has been taken out of silks by fruit stains, 
ammonia will usual ly restore the color. 

To brighten carpets, wipe them w i th warm water in 
w h ich has been poured a few d rops of ammonia. 

One or two tablespoonfuls of ammon i a  added to a 
pai l of water will clean windows better than soap. 

A few d rops in a cupful of warm water, appl i ed care
fu l l y. will remove spots from paintings and ch romoes. 

Grease spots may be taken out with w�ak ammonia 
in water ; lay soft white paper over, and Iron with a 
hot i ron. 

When acid of any kind gets on clothing. spirits of 
ammonia will  kill it.  Apply chloroform to restore the 
color. 

Keep nickel , silver ornaments, and mounts bright 
by rubbing with woolen cloth saturated in spirits of 
ammonia. 

Old b rass m ay be cleaned to look like new by pour
ing stron g ammonia on it, and scrubbing with a scrub 
bru sh ; rinse in clear water. 

A tablespoonful of ammonia in a gallon of warm 
water wi l l  often restore colors in carpets ; it wi l l  also 
remove wh itewash from them . 

Yellow stains left by sewing machine  oi l ,  on white, 
may be removed by rubbing the spot with a cloth wet 
with ammonia, before wash ing with soap. 

Equal parts of ammonia and turpent ine  will take 

paint  out of cloth ing, eve I I  if it be hard and d ry. 
Saturate the spot as often as n ecessary, and wash out 
i ll soap suds. 

Put a teas poonful of ammonia i n  a q uart of water, 
wash your brushes and combs in this, and all grease 
and dirt wil l d isappear. Ri nse, shake, and dry in the 
sun or by the fire. 

If those who prespire freely would use a l i ttle am
monia i n  th!' water they bathe in every day, it would 
keep their flesh clean and sweet, doing away with any 
disagreeable odor. 

Flannels and blan kets may be soaked in a pail of 
water contai n i[)g one tablespoonful of ammoni a  and a 
l ittle suds. Rub as l i ttle as possi ble, and they will  be 
white and clean and wil l  not shrink. 

One teaspoonful of am monia to a teacupful of water 
w i l l  clean gold or silver jewelry ; a few drops of clear 
aqua ammonia rubbed on the under side of diamonds 
w i l l  clean them immediately, making them very bri!
Ihtnt . . . . . .. 

ized to weld the ends of the wire by electricity. THE rapid i ncrease of the wealth, business and pros-
The great demand for art ificial ice mach ines, and perity of r,he United S tates d u ring the past ten years, 

the n ecessi ty for furnishing long coils of pipe to be I says the Boston Manujar:tnre1's' Gazette, is s imply m ar
used in their construction,  has furnish ed a n e w  and velous. According to the published figures, the total 
ex tensive field for t h e  pipe welding machines of the I wealth of t.h e  country is now $71 ,459, 000,000, equal to 
Thomson E l ectric 'Welding Compapy. The difficulty nearly $1,000 per capita. This  is an increase in ten 
of weld ing  pipe by the old methods is th at, unless the years of $18,000,000,000. or 42 per cent. England's 
joints  a re perfect, there i s  an escape of amlll onia vapor weal th in 1885 is  given at $50. 000,000,000. The average 

w h i ch renders them practically useless. It is fou nd of wealth per head i n  England is $1 , 545, i n  Scotland 
that b y  the electric welding process these joints are $1 ,21!'i, in  I reland but $56.''; . The total weal t h  of France 

perfect. an d  length s of 400 or 500 feet of homogeneou s  is estimated at $36.000, 000,000. England exacts i n  
pipe can be made without difficulty. T h e  electric taxes $20 per h ead of population, while each indi vidual 
welds stand bending either hot or cold, and by th i'l in the United S tates pays but $12. 50. A m erica will 
process i t  al so bel'omes pract,icable to frequently test I p roduce 7,000.000 tons of iron this year, while England's 
the coils as they are being bent, and so correct any de- greatest production is 8,600,000 tons. 
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Th e  Locus' Tree. 

There is not in Europe a more interesting tree for 
Americans to visit than the venerable locust in the 
garden of the Museum of Paris. The first of its race 
io grow in the soi l of Europe, it has survived for more 
than two centu ries and a. half  the wars of the elements 
and the social cyclones which have swept over it. The 
seed from which it  sprung was planted in 1635 by Ves
pacian Rob i n ,  gardener of Louis XII. , in the Jardin 
d u  Roi .  now cal led the Jard i n  des  Plantes. Vespacian 
Robin  was the son of a gardener more famous than 
h i m self, Jean Rob i n ,  who h ad �h arge of the Royal 
Gardens under  H en ry of Na\'arre ; and it  was for the 
e l der Robin that L i n meus,  1 lI0re than a century after 
his deat h .  named t h e gen u s  Robi n i a  to wh ich our lo
cust tree belon gs. Litt le  is left of the old tree but the 
s h ell of the t run k and a fe w feeble branches which 
c lothe themselves year after year with l eaves and flow
ers, testi fyi ng to the wonderful  vitality of the locust 
tree and to the care which has been bestowed u pon this 
spec imen by the authorities of t h e  garden, the most 
i n teresting in the world, perhaps, i n  its historical asso
ciations w ith men famous in the annals  of botany. 

The locust tree (Rob inia Pseudacacia) has excited, 
from a cultural poi n t  of  vie w, more interest than any 
other inhabi tant of the American forests. There is  no 
other North American tree about wh ich whole volumes 
have been written, and no other of our trees has been 
so enthusiasticall y  praised or so widely scattered by 
cu l tivation. 

The earliest accou n t  of the locust tree was publ ished 
i n  164.0 by Parkinson . i n  his  classical " Theatrum Bota
nicu m," i t  having been cul tivated in  England about 
t hat time by the Dutch man John Tradescant, a great 
traveler and botanist ,  who held the position of garden
er to Charles I.  E velyn, i n  his " Sylva,"  publ ished in  
1664, recGrds the fact that the Virginia acacia thrives 
i n  the k i llg's new plantation i n  St. James Park ; while 
his  great French contem porary, D uhamel, gave a few 
years earlier spec ific  d irections for its cultivation. A 
hundred years later the locust had so grown i n  esteem 
in Europe t h at something was said about it  by nearly 
every w riter w h o  d i scussed rural eeonomy or the possi
bi l ity of increasing national wealth th rough the culti
vation of exotic trees. The fi rst book devoted entirely 
to the locust was publ ished in  Paris in  1803. It i s  a 
small octavo of 314 pages, and is entitled " Lettre sur Ie  
Robinier connu sur Ie nom im propre de faux Acacia. " 
It was written by M. N. Francois de Neu fchateau, a 
se nator and mem ber of the Institute. This work 
contains the essence of all that had been previously 
published about the tree in  F rance, and a great deal 
of information relative to its culture and uses. A trans
lation of portions of Monsieur Francois' essay is p u b
l ished in an English book on the locust. which appeared 
from the pen of W. Withers, of Holt, in Norfolk,  in  
1842, u n der the t itle of " Th e  Acacia Tree : Its  Growth, 
Qual i t ies, and Uses ."  Wil l iam Cobbett, however. bet
ter known perhaps as the vituperat i ve political essay
i'!t, Peter Pindar. than as an enth usiastic and success
ful planter of trees, d id  more by his writing and ex
am ple than any other Ulan to make known the value 
and spread the cu lt i vation of  the locust tree. 

Cobbett, d u ring a forced residence in the United 
S t a tes from 1817  to 18 19, occupied himself in farming 
on Lon g  Island, where he eRtabl i sheu a small n u rsery 
for the propagation of fruit and t,i m ber trees. It was 
at this time that be came to the conclusion that .. noth · 
ing i n  the t im bel' l ine could be so great a be nefit as the 
general cu ltivation of  the locust." On his return to 
England he carried a small package of the seed s ,  of 
this tree home with him and began the systematic rais
ing and selling of locust trees, his total sales amount
ing to more than a mi l l ion plants. This he tel ls us in his 
book called " The  \Voodlands," which i n  some respects 
is the best book on tree planti n g  which has been writ
ten in the English language. The au thor in his pre
face gives his reasons for havi ng w ritten it : " Many 
years ago, " he says, " I  wished to know whether I 
could raise b irch trees from the seed. I looked into 
two French books and i nto t wo Engl ish ones without 
being able to learn a word about the matter. I then 
looked in to the great book of knowledge, the ' Ency
clopredia Britannica ' ; there I foun d  in t h e  general dic
tionary, ' Bi rch tree, see Betula, Botany Index. ' I 
hastened to Betula with great eagerness ; and there 1 
found, ' Betula, see Birch tree. ' That was all ; and 
this was pretty enco u ragement to one who wanted to 
get" from books, knowledge about the propagating and 
rear i n g  of trees. "  There are tree planters of the pres
ent generation who turn to t h e  l i terature on the sub
ject with resul ts which are hardly more satisfactory. 
Cobbett's book has long been out of print, but  no 
other work gives such clear and specific d i rection for 
rearing and planting trees, and there are portions of 
it which might well be reprinted for general circula
tion. 

Cobbett's enthusiasm for the locust tree. and h i s  zeal 
in propagating it, caused it to be planted generally in 
England in his time, and the fashion, 3,8 iE often the 
case with English fashions, crossed the Atlantic, and 
fifty or sixty years ago no tree was so often planted in 
this country. Remnants of these old plautations may 

$titutifi t �mtritIU. 
be seen up and down the H udson River and i n  the 
neighborhood of all our seaboard cities ; and the locust 
is now fairly natu ralized in a large part of the country 
east of the great plains, although originally its range 
was a com paratively restricted one, it bein g  found only 
i n  the forests of the Alleghany Mountains, from Penn
sylvania to northern Georgia, and.  doubtfully,  i n  a few 
isolated stations west of the Mississi ppi River. So far 
as the United States is conceru ed , however, the locust 
tree has not f u l fi l led the hopes of the early planters. 
It is preyed U pOIl in this  country by a hord e of insects 
who bore into the trunk and destroy the trees or the 
val ue of their timber, and the prophecy of the younger 
Michaux, that the locust tree would become more com
mon in Europe than in its native cou ntry, has proba
bly been fulfilled . 

It is, however. one of the few American trees, if not 
the only one, whi(lh h as become really naturalized i n  
Enrope, and there i s  no other exotic tree which travel
ers in central Europe see m ore frequently. This is due, 
in part, to the fact that it  has been planted every
where along the lines of railroad'! to h old the soil on 

the em bankments, and because it is  the favorite tree 
for the embellishment of the grounds surrounding the 
stations. 

Long cultivation of this tree has given birth to many 
varieties, and of these the one known as the Parasol 
Acacia, with a d warf, com pact, spherical head, usually 
grafted as a tall  standard, is one of the most popular 
ornamental trees in E u rope. where it  l ines countl ess 
miles of roadside and adorns i n numerable vil la gar
dens. 

The great val u e  of the locust tree is  foun d  in the 
wood which it  prod u ces. This is  heavy, exceedingly 
hard and stron g, very close grained, and capable of 
wi thstanding for a long t ime the e ffects of decay, when 
placed i n  contact with the ground. This makes it one 
of the best woods known for fence posts ; it h as many 
uses in  shi p  bui ld ing, and is preferred to the wood of 
all other trees for treenai ls, for which purpose it is 
largely used. It grows rapidly from seed, which is  pro
duced in the greatest profusion, and it  will adapt itsel f 
to almost every kind of soil. The rapidity of its growth 
is great, and thanks to the lightness of the shane cast 
by its compound leaves, i t  does less injury than most 
other trees to crops growing ben eath its branches. The 
locust is  a good h edge plant, too, and the fragrant 
white flowers are very beautiful .  These are the quali
ties which have made the locust popul ar, and were it  
not that it i s  so l iable to the attacks of insects, the 
planters of the present day wOll ld  be able to indorse 
all that Cobbett clai med for it.-Garden and Forest. 

. , . , �  

Col ors. 

give a list of form ulas for mixing colors which will be 
of service to the amateur house painter and to ladies 
who decorate their own " hric-a-brac. " 

French Red.-This color is sim ply Indian red, light
ened with vermilion and glazed with carmine. 

Chocolate Color.-Add lake or carmine to burnt um
ber ; or  take Indian red and black to form a brown : 
then add yel low to bring about the desired shade. 

Yellow Lake. -Take of umber and wh ite equaJ partE 
an d Naples yellow and scarlet lake ; glaze with yello\ 
lake. 

Olive Brown.-Mix one part of lemon yellow with 
three parts burnt umber. Change proportions for dif
ferent shades. 

Clay Drab.-Raw sienna. raw umber, and white l ead, 
equal parts : then shad e w i th chrome green. 

Bismarck Brown. -Take carm ine, crimson lake, and 
gold bronze, and mix together. I f  a light shade is d e
sired , use verm i l ion in place of carm ine. 

Jonquil Yellow.-Mix flake white and chrome yellow, 
and add vermi lion to carmine. 

Medi7lm Gray.-Eight parts of white to two of 
black. 

Lead Color.-Eight parts of white, one of blue, an d 
one of black. 

Light BUff. -Yellow och er, tinted with w h i te. 
Deep Buff -The sam e, wth t he addition of a l i ttle 

red. 
French Gray.-White shaded w ith ivory black. 
Gold Color.-W h i te and y e l low. shaded with red and 

b lue. 
Pearl Color. -White, black, and red in proportions 

to suit taste. 
Canary UOlOI·.-Five parts white and three parts 

l emon yellow. 
Oak Color.-Five parts white, two of yellow, and one 

of red. 
Olive Color.-Eight parts of yellow, one blue, and one 

black. 
Snuff Color.-Four parts of yellow and two of Van

dyke brown. 
Rose Color.-Five parts of v,hite and two of car

mine. 
Bottle Green.-Dutch pink and Prnssian blue for 

groun d ; glaze w i t h  yellow lake. 
Salmon COlOI·.-Five parts white, one yellow, one 

U lll bel', one red. 
Brown.-Three parts of red , two black, and one yel

low. 
Copper Color.-One part red ,  two of yellow, and one 

of black. 
Lemon Color.-Five parts of lemon yellow and two of 

white . 
Straw Color. -Five parts of yellow, two of w hite, an d 

one of red. 
The great chemist Michel Eugene Chevreul, who Fawn Color.-Eigh t parts of white, one of red, two 

recently died at the ripe old age of 103 years, terms yellow, and one of u m ber. 
his  research in the realm of colors as the philosophy of Flesh Color.-Eight parts of white. three of red, and 
natural phenomena. About all the knowledge we pos- three of chrome yel low. 
8e�s in this vast and beautiful field is due to this grand Chestnut Color.-T wo parts of red, one of black, and 
old man .  t w o  of chrome yellow. 

Chevreul 's genius has demonstrated that the har- Wine Color. -Two parts of ultramarine and three of 
monies of color are submitted to immutable laws carmine. 
which he has revealed, and the certainty and fruitful- Green.-Blue and yellow or black and yel low. 
ness of which he has demonstrated by calculation. Maroon ColM'.-Th ree parts of carmine and two of 

There are but three primary colors generally recog· yellow. 
nized-blue, red, and yellow. These are called primary Tan Color.-Five parts of burnt sienna, two yellow, 
because they cannot be prod uced by com pounding any and one raw umber. 
other colors. Then we have the secondaries-green, Pea Green.-Five parts of white and one of chrome 
purple, and orange. These are called secondaries be- green. 
cause blue and yellow make green ; red and blue, pur- Stone Color.-Five parts of white, two of yellow, and 
pie ; red and yellow, orange. From these we derive one of burnt u mber. 
the tertiaries-oli ve, citrine, and russet, Pn rple and Citron. -Three parts of red, two of yellow, and one 
green make olive ; orange and green, citrine ; pu r p l  .. blue. 
and orange, russet. Thus we have the three classificll - Drab Color. -Nine parts of white an d one of u mber. 
tions denoting all the colors proper extant. From Lilac.-Four parts red, three white, and one blue. 
these are derived the h n es, t i nts, and shades. A hue is PUl'ple.-The same as lilac, b u t  differently propor
obtai nei by the com bination of any of the primaries. tioned ; say two parts of blue. 
The hue may vary according to the predominati ng in- Violet.-Si milar, bnt more red in  than purple. 
fluence of  one color over another. To obtai n a " tint " Cream Color.-Five parts white, two yellow, and one 
we simply add white to any of these colors ; and to red. 
form a " shade " we add black or any of the dark Claret.-Red and black, or carmine and blue. 
colors. Dove Color. -Red, white, blue, and yellow. 

So from the above we have the alphabet of colors. Light Gray.-Nine parts white, one blue, and one 
The variety of t,ones, tints, hues, or shades to be ob- . black. 
tained from this alphabet are as kaleidoscopic in their Willow Green.-Five parts white, two verdigris. 
possibilities as the alphabet of letters. The hand of Peach Blossom.-Eight parts white, one red,  one blue, 
man or the skill of the artist will never exhaust and one yellow. 
them. Bronze Green.-Five parts chrollle green, one black, 

We have still another term we use in relation to and one umber. 
colors which bears its own significauce also, and that Carnation Red.-Three parts lake and one white. 
is " tone." While we have our th ree primaries to start Grass Green.-Three parts yellow and one Prussian 
from, yet we have no standard " tone " from which we blue. 
shall start our secondaries. There are mallY different Brick Color.-Two parts yellow ocher, one red . and 
kinds of red, yellow, and blue, and we signify the d i f- one white. 
ference as " tones, " the same as we apply the term to Portland Stone.-Three parts raw u mber, three yel
different instruments of the same kind. You will say low ocher, one white. 
that this piano has a m uch better tone than that piano. Plum Color.-Two parts white, one blu e. and one 
So we will find in selecting our primaries. While some red.-S. Paris Davis, N. W. Builde1' and Decorator. 
of the " high-toned " reds wi l l  produce a much more • I ."  • 
beautiful tint, yet they are too fugitive to use for ex- THE baryta. deposits on McKellar's Island, Canada, 
terior house paint i n g ; so, too, with the greens and are now being worked . Experts pronounce this to be 
yellows, while some are quite permanent. Below we the finest deposit in America. 
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RECENTLY PATENTED INVENTIONS. 

Meebanleal. 

HYDRAULIC FORGING PRESS. -Charles 
Davy, Sheffie ld, England. This invention relate. to the 
feed rollers of a pres. for operating on large plate 
blooms and similar work, requiring to be reduced In 
thicknes8 by Buccessive squeezings of cODsecutiye por
tions or their length, and vertical1y movable feed 
rollers are u pheld by coun terbalance weights or other 
yielding power, in c ,nnection with mechanism whereby 
the pres. head is caused to depress the feed rol1ers con
currently with the compression of the ingot. 

FLOOR JACK. - James E. Bean, Iron

wood , lIIich. The head block of this jack haR a grooved 
hearing face, and on the block is pivotally mounted a 
sptral1y inclined cam having a lever arm, while loosely 
connected to the block i. a retaining block or plate 
having retaining claw8, and arrauged to be borne upon 
by the c/tm, the jack taking u p  but small space, aud 
being designed to force all the flooring boards to place 
el<cept the last one. 

HUB CLAMP AND WRENCH. - John 
Sullivan, Grand Rapids, Mich. Thi8 is a combination 
tool for the simultalleolls removal of  a spi ndle Dllt and 
the wheel of a vehicle, and is a simple and compact im
plement by the use of which the hub may be firmly 
grasped and the wheel. along with the "pindle nut, be 
expeditiously and readily removed. 

PAN MAKING MACHINE . - Charles A. 
Codding and Lloyd E. Wilbnr, Dowagiac, Mich. This 
is a machine speCial ly designed to form ash pans from 
the sheet metal blanks, and the invention covers various 
novel detai ls and combinations of parts whereby the 
pans can be quickly shaped ready to be riveted, while 
the machIne requires bnt little power to operate it . 

MI "cellalleou". 

LANTERN. -Carl Rabenstein and John 
Reineking, Neillsville, Wis.  This  invention provide .. 
means whereby l anterns may be el<peditiously and ef
fectively clamped upon the thills or tongue of a vehicle 
and as readily detached therefrom. the invention cover
ing a novel con�truction and combinati on of parts. 

GLOVE DONNING IMPLEMENT. -Isaiah 
D. Crispel l ,  West Stockbridge, Mass. This is a device 
with a handle having an arm el<tending from one end in 
a straight direction and diverging arms extending from 
the handle at each sid" of the straight arm, making a 
neat and efficient implement to facilitate tlle puttIng on 
of tight gloves. 

Ii citutifit �mtri,au. 
SPECULUM. - Richard P .  and Charles H ISTORY o f  THE AMERICAN PIANO-

H. McCnlly, BrOoklyn. N. Y. Thi. i. an in.trnment eo FORTE, ITS TECHNICAL DEVELOP-
made a. to be capable of quick dismemberment for MRNT, AND THE TRADE. By Daniel 
cleanin2; purposes, the parts being l ike",ise adapted to Spillane. New York : D. Spillane 
be readily put togetber for use. Pu blisher. 1890. Pp. 369. 

INSECTICIDE.-J ames M. A. Miller and It is to be presumed that there is aD American piano
Peter McMaster, San Mateo, Fla. This is a compound forte. Accepting this as the case, its development and 
of sulptlUr, caustic soda, chloride of sodium, nitrate of present status is wel1 given in Mr. Spillane's new book. 
potassa and water, the invention including the process The portraits of representative makers of this country 
by which the sulphur is reduced from a solid to a fluid add largely to the intere.t of the work. Numerous 
condition. iIlustratio ... of the mechanisms used are given. 

TOY PISTOL. - Ed ward Dennis, Jr. , 
and George E. Williams, Sing Sing, N. Y. This is a 
device so constructed as to form practical1y a revolver, 
providing means whereby a number of paper caps may 
be loaded at one time in order for successive firing. 
thereby aVOIding the delay of loading a single cap at 
each firing. 

ORTHOPEDIC MARCHING MACHINE . 
Joseph L. Naish, New York City. This is  a stationary 
mach,ne in  which a person is placed WIth shonlders 
held tack firmly to a back board, while the feet are 
fastened upon small cars which move in tracks limited 
to the extent of the prescribed pace, motion thereto 
being given by the feet as in ordinary walking, the 
hip. being held in a guide, and the invention covering 
Vflrions other novel featnres, in order to facilitate the 
teaching of correct marching to soldiers and others. 

FOLDING T-SQUARE. - H e n  r y W. 
Oliver, New York City. This invention consists of a 
head comprising two arms pivoted to the blade and 
adapted to be folded thereon or el<tended in line wit,h 
each other and at a"gles to the blade, the implement 
being adapted to be conveniently folded up for trans
portation and easily extended and unfolded for use. 

SUGAR CANE CUTTER AND CRUSHER. 
-Jose R. :\Iesa, Yuga S anta Catalina, Cuba. This is a 
combined machine comprising a hopper communicating 
with a cyl inder having radial perforations and havmg a 
grinding shel l at its lower end, in which is supported 
a rotary centrally apertured knife-carrying tube or 
eleeve, a grInding cone being secnred on the shaft 
within the shell ,  and the invention covering various 
other novel features and combinations of parts. 

STENOGRAPHER'S STAND, -George C,  
Logan, New Orlean., La. This is a stand with rollers 
arran2;ed beneath to receive the ends of a web. a spring 
arranged in connection with one of the rol lers, and 11 
tripping attachment, to facil itate the turning over or 
removal of sheets on which the stenographer's notes 
have been taken. 

SCOURING AND WASHING ApPARATUS. 

LOCOMOTIVE ENGINR RUNNING AND MAN
AGEMEN'f. By Angus Sinclair. New 
York : John Wiley & Sons . 1890. Pp. 
xx, 416. Price $2. 

The running of a locomotive has a fascination for 
many who are little interested in other divisions of me
chanics. The whole history of the engine runner's 
work, followed by a treatise on the management cf the 
different parts, incl uding the shifting l ink, valve setting, 
link motion, Westinghouse air brakes, etc., with nu
merous i l lu�tratlOn8 and a short specimen examination 
paper, are embodied in the book. It will be found of 
rather general interest from tbe careful way In which it 
IS written, and from the picture it  draws of the respon

sibilities annexed to the position of engine driver. 

A SHORT COURSE OF EXPERIMENTS IN 
PHYSICAL MEASUREMENT. By Har
old Wh i ting. In four parts. Part I. 
Cambridge : John Wilson & Son . 

1890. Pp. xii ,  278. 
Physics has ceased to be merely a science of demon

stration, but has developed largely into one of measure
ments. Snch works are designed for students, to make 
them do work in the laboratory of the same character 
as that required in advanced physical studies. As far 
as the ground goes, in this lirst part, it is very thorough
ly covered, and the work is kept strictly on an ele

mentary has is. The necessary calculations are, of 
course, supplied. 
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1. E legant colored photograpbic plate of the re.i
dence of Henry R. Towne, at Stamford, Conn. H. 
H. Holly. of New York, arcbitect. Perspective 
elevation, floor plans, sheet of details, etc. Cost 
$20,000. 
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The charge jor 11lsertilYn under thw head is One Dollar 

a lineJOr each insertion : alxYut eight words to a line. 
Advertisements must be received at publication office 
as ea,-Iy as Thursday morning to appear in next issue. 

For Sale-New and second hand iron-working ma-
chinery. Prompt delivery .. W. P. Davis, Rochester. N.Y. 

Acme engine, 1 to 5 H. P. See adv. nel<t issue. 

Toerk water motors at 12 Cortlandt St., New York. 

Pr .... e. &; Dies . Ferracute Mach. Co " Bridgeton, N. ,J 

Friction Clutch Pulleys. The D. Frisbie Co., N. Y. city. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 155 machines in satisfactory use. 

The Improved Hydranl i c  Jacks, Punches. and Tube 
lIil<panders. R. Dndgeon.  24 Columbia St., New York. 

Screw machines, mil l ing machines, and drill presses. 
The Garvin Mach. Co., Lai�ht and Canal Sts., New York. 

C. E. Billings' Patent Surface Gauge. Drop Forgings. 
Bronze Forginl:s. Billings & Spencer Co., Hartford, Conn. 

Veneer machines, with latest improvements. Farrel 
Ii'dry. and Mach. Co., Ansonia, Conn. Send for circular. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood &; Co . •  Rochester, N.Y. See illus. adv .• p . 13. 

For Sale-The wbole or part of patent for stone pol
ishing macnine, illustrated on page 19. For particulars 
address the inventor. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum puinps, vacuum apparatus, air  
pumps, acid blowers. filter press pumps. etc. 

Manhattan packing is self- lubricating. It keeps the 
piston rods brj�bt and smooth. Send for sample and 
price list to Greene, Tweed &; Co . . 83 Chambers St .• N. Y. 

The Holly Manufactnrmg Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma
chinery. and containing reports of tests. on application. 

The best book for electricians and beginners ill elec
tricity is h Experimental Science," by (j eo. M. Hopkins. 
By mail . $4 ;  MUon & Co., publisbers, 361 Broadway, N. Y. 

Gas and Petroleum Engines. A practical treatise on 
the Internal Combustion Engine. By W. Robinson . 596 
pages. Fully illustrated. $5.50. E. &; �'. N. Spon. 12 
Cortlandt St., New York. 

A bnsiness man who has visited nearly every town in 
the United States d esires an agency for manufacturers 
or others having goods or machinery for sale. Refer· 
ences. Address W. Y., box lil2, Cbeshire. Conn. 

Practical Electric Bell Fitting. Ful l  description for the 
fittinlo{ u p  and mainteDaDce of electric bells for all pur .. 
p08es. By �..,. C. Allsop. 150 i l lustrations. Larlo{e plates. 
$1.25. E. &; F. N. Spon, I2 Cortlandt St., New York. 

AIR SHIP. -Carl G. E. Hen n ig, Pater

.on. N. J. This is an air ship in which the car, instead 
of being rigidly attached to the balloon, is  freely sus
pended therefrom by ropes or like connections, the in· 
vention covering a novel construction, arrangement, and 
combination of parts to maintain the suspended car in 
its proper positIOn relatively to the balloon. 

Frank E. Ander8on, East Orange, N. J. This is an ap
paratus more partIcularly intended for the cleansing and 
washing of wool, m which a succession of liber-sub
merging tubes are employed, with pressure or squeeze 
rol ls interposed between the tubes and at the terminus 
of the series, whereby the wool or fiber is more effectn
ally cleaned. 

2. Plate in colors of a dwelling at Tremont, N. Y. �Send for new and complete catalogue of ScientIfic 

MILK COOLER, - William W. Conder, 
Rebo, Oregon. This invention provides a serIes or 
small  deep receptacles which are in free commun ication 
at their lower ends, the whole being placed within an 
outer tank or recep t acle, whereby the cream will rise 
with great rapidity and the whole will  remain sweet for 
a long time. 

RUNNING GEAR , FOR VEHIC LES. 
Evert Takken, Douglas, Mich. ThIS i nvention relates 
especial ly to the constrnction of the forward axle of 
bnggies and attachments thereto, providing a simple 
device for attachment to the spring and vehicle body, 
whereby the axle may be readily turned beneath the 
body and with but l i ttle friction, 

TABLET FOR PURS I£ FRAMES. - Louis 
B. Prahar, Brooklyn, N. Y. ThIS is an attachment for 

the frames of purses, chatelaine bags, and similar ar

ticles, whereby one or more leaves or tablets may be 

made to constitnte virtually a portion of the frame, 

and which will  he convenient of access and may be con_ 

cealed when not in  UBe. 

FRUIT CAN. -Reuben C. Munger, Che
banese, III .  This is a can or jar with the mouth of the 
same dtameter as the body, and lD which the cover may 
be perfectly sealed and firmly held in place, there being 
combi ned therewith a pIvoted lever having a beveled 
end engaged by a link, a screw engaging the link and 
drawing it forward upon the beveled end. 

CARRIAGE CURTAINS. -John M. Mast, 
Cambridge, Pa. This invention provides a button hole 
shield and latch for curtains, re·enforcing the button 
hole and making an efficient device which wll1 not rot 
or otherwise damage the curtains by retllining moisture. 

RACK FOR EXHIBITING CLOAKS, ETC. 
-John H. Eyles, New York City. This rack has op

posite and rigid foot pieces having holding plates
' 

secured thereto, and each provided with two rigidly held 

uprights, in combination with a continuous crOBS piece 

having locking lugs, and other novel features, the rack 

beiRg very strong and durable and adapted to be readily 

taken apart for shipment and easily set up for use. 

MOULD FOR CASTING SAD IRONS. 
Jacob M. Davies. New Castle. Pa. This is a separable 
lIletal mould for castmg sad irons in pairs, to dispeme 
with the use of sand monlding. whereby the work is 
designed to be speedily performed by umkil led labor at 
a great reduction of expense. 

W ASH BOILER. - Henry J. F. Rose, 
High Bluff, Mani toba, Canada. This is an improved 
washing and steaming machine with an outside boiler 
or tank having a corrugated bottom, and a smaller 
inner casing surrounded by a water space, there being a 
novel arrangement of tubes to promote the rapid cir
culation of hot, soapy water, whereby tbe clothe. will 
be quickly and thoroughly washed. 

GAS MANUFACTURE. - John A. Mc
Collum and Benjamin F. Burt, Riverside, Cal. This 

invention relates to an apparatus for the manufacture 

of water gas from superheated steam and oil, the fur. 
nace having a lower coal compartment and an upper 
lime compartment, oil pipes discharl!:ing into the coal 
compartment, and a .team pipe and air blast entering 
below the 2:'ate, while the outlet pipe lead. to a fixing 
chamber. 

ORNAMENTING HOLLOW W A R  E. 
Frederick II. Webster, Brooklyn, N. Y. This invention 
relates to ornamenting in relief or intaglio, or both, of 
metal hollow ware, by mechanical means, by a process 
of expanding the body of the hollow blank into au em
bossing die by means of " block of soft India rnbber to 
which pressure is applied, and designed to make a linish 
equal to reponsse work, and hand chasing and engrav
ing. 

EXHIBITION TRAY. - Henry K. Dyer, 
Brooklyn, N. Y. This tray has a narrow border covered 
with plush or other fabric, combIned with a removable 
center piece held within and by the border. a cover for 
the center piece being held between its onter edge and 

the edge of the border, the tray being designed more 
particularly for jewelers' use, and the covering for the 
central portion being readiJy changed. 

FENCE POST. - Ebenezer Butterick, 
Brooklyn, N. Y. This is a light post designed to be 
secure.d in place without excavat.ing, having a vertical 
strip attached to a wooden section, wilh a socket in its 
l ower end to which is secured a rod with an inverted 
bOl<-sbaped anchor, having tapering sides and shorp 
edge., and an oval top with an aperture, the anchor 
abutting against the lower edge of the post, with the 
rod projectin2; through it. 

NEW BOOKS AND PUBLICATIONS. 

A NEW MEDICAL DICTIONARY. Incl ud

ing all the words and phrases used in  
med ici ne, with thei r proper pronun
ciation and definitions. By George 
M. Gould. Ph i lad elph ia : P. Blakis
ton , Son & Co. 1890. Pp. 5 19. Price 
$3. 25. 

An alphabetical list, with d efinitions of medical 
terms, makes up the body of this work. To this are 
added lists of abbreviations used in the different branches 
of medicine and appendices containing tables, with 
analyses of the waters of the mineral springs of the 
United Stlltes, duration of lite, death rates of the dif
ferent cuuntries and States, and a large amount of other 
very valuable material. It. compact form and reason
able price render the book more than desirable. 

PAVEMENTS AND ROADS : THEIR CON-
S T R U C T I O N  AND MAINTENANCE. 
Compiled by E. G. Love. 1890. The 
Engineering and Building Record. 
New York, Pp, 410. Price $5. 

The Engineering and Building Record has published 
recently a number of artIcles on the maintenance of 
road. and pavement.. The present work includes a 
compilation ot these papers. At the present day a 
2;reat interest in road making is being developed, and 
the States are passing road bills for the encouragement 
of building country roads. The State of New Jersey, 
under some of these enactments, is doing a most el<ten, 
sive work in laying county thoroughfares on the Tel
fOrd system, and any contribution to the science of en· 
gineerlng and road making is peculiarly timely. It is 
satisfactory to notice that other places complain ot their 
pavements besides the cities of the United State., and 
thllt we are not alone In havini poor Itreats, 

Floor plans, perspective elevation, sheet of de- and other Books for oale by Munn &; Co .• 361 Broadway. 
tails, etc. Cost $6,000. New York. Free on applicatioD. 

3. Perspective elevatiou and floor plans of a residence 
at Monclair. N. J. J, C. Cady, of New York, 
architect. Cost complete $10,000. 

4. Photographic view and floor plans ot a residence 
at West Brooklyn, N. Y. Cost $4,500. 

5. A cottage at Dunwoodie, N. Y. Floor plans and 
perspective elevations. Cost $5,000 complete. 

6. A dwelling at Holyoke, Mass. Per"pective and 
floor plans. Cost complete $5,500. 

7. Sketch of a residence at Surbiton. 

8. Design for a one story house to cost about $1,000. 

9. Engravings representing the el<terior and plan of a 
large piggery. 

10. A d  welling erected for Mr. C.  D. Danforth, Yonkers, 
N. Y. Floor plans and perspective. Cost $9,000 

complete. 

11 . Photographic perspective view and floor plans of a 
neat and desirable cottage recently erected at 
Griswold, Iowa, from plans and perspective pub
lished in the SCIEN TIFIC AMERICAN. Cost 
$1,075. 

12. A hand.ome residence at Springfield , Mass • •  
erected for Mr. E. W. Shattuck. Per.pective and 
floor plans. Cost $15,000. 

13. Floor plans and photographic per.pective of 
several cottages erected for the late Hon. Cbas. 
Crary, at Chester Hill, Mount Vernon, N. Y. 
Cost $4,000 each complete. Mr. J. C.  Brown, ot 
Mount Vernon, architect. 

14. Sketch of a chapel and village hall. Estimated 
cost $:10,000. 

15. Page engraving of the Ripon Cathedral, Yorkshire. 
England. 

16. Miscellaneous contents : Steam and hot water 
heating.-The garden.-European health resorts. 
-Fireproof paint.-Testing well water for sewage. 
-The carpenter.-Fire clay in Montana.-Tbe 
Spence hot water hcater, iIlustrated.-Improved 
slidin2; blinds, i l lustrated. - Prepared building 
paper. - An improved separator and trap for 
stean boilers, illustrated. - Lyle's storm and 
screen door, iIlnstrated. -A sheet copper statue 
thirty-five feet hi2;h, ilIustrated.-A boiler for 
greenhouses, dwellings, ete., iIIustrated.-An 
efficient ventilating fan, ilInstrated.-An improved 
deor hanger, 111ustrated. - Taste in selecting 
paint. 

The Scientific American Architects and Builders 
Edition is isoued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, prlicti
cally, a large and splendid MAGAZINE OF ARCHITEC' 

TURE, richly adoroed with elegant plates in colors and 
with line engraving', il lustrating the most interesting 
enmples ot Modern Architectural Con.truction and 
allied snbjects. 

Tbe Fullness, Richness, Cheapness, and Conveni<lllce 
of this work have won tor it the LARGEST C,RCULATION 

of any Architectural publication in the world. Sold by 
an newedeale�. 

MUNN & CO .. PUBLI8HEBa, 
3111 Broadw&l'. New York. 

HINTS TO CORRESPONDENTS. 

Name" and A.ddre". must accompany alf lettere, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

Referellce. to former articles or answers should 
give date of paper and paj(e or number of question. 

.lIq .. l rle. llot answered In reasonable time should 
be repeated; correspondents will bear in mind that 
Borne answers require not a little research, and. 
though we endeavor to reply to all, either by letter 
or in this department, each mnst take his turn. 

Special W rUten I .. formall o ll on matters of 
personal rather than general intere.t cannot be 
expected without remuneration. 

Selenlillc A.me rl"a" S U I' p l em e " ',, referred 
to may be had at the oHice. Price 10 cents each. 

Book" referred to promptly supplied on receipt of 
prIce. 

MineraI. sent for examination should be distinctly 
marked or labeled. 

(2303) E. A. P. asks for receipt for 
sticky fly paper. A. Mil< by heat 3� ounces raw lin
seed oil, 1 pound resin, and add 3l1i ounces molasses. 
Apply to paper while warm. 

(2304) S. S. asks : If four balls each 2% 
inches in diameter were placed on level surface, � inch 
apart. so ao to form a square so that a ball 4 inches in 
diameter wonld rest upon al1 the balls, what would be 
the elevation of the large ball above the level .urface? 
A. The problem j; easily solved by the rnle of th� square 
of the hypotennse. The top of the large bal1 will be 
5'945 inches above the level surface. 

(2305) H. B. asks for a cement or paste 
that is transparent and will  stick glass together. I want 
it for a photo lense which has become uncemented. A. 
Use Canada balsam. 

(2306) W. S. S. asks for a good reci pe 
for renovating carpets, to restore the colors and remove 
.tains. A. Ftrst beat the carpets thoroughly. Then, 
after they are tacked down. wash them with warm so
lution of 1 part ox gall to 25 parts water by meBilure. 
Mil< and use a l i ttle of the solution at a time, so as to 
have it al way. warm and clean. 

(2307) F. G. B. writes : I have an Indian 
knife in my possession w hich I think is meteoric iron. 
Is there any way in which it could be proved? A. It 
would be difficolt or impossible to prove it. The pres
ence of nickel would tend to

' 
prove that It was made 

from meteoric iron. 

(2308) A H. T. asks : 1.  What is the 
name and price of American microscopical journal ? A. 
The Microscope, Trenton, N. J. $1 per year. Ameri
can Monthly Microscopical Jonrnal, Washington, D. C. 
$1 per year. 2. What chemical reaction, if any, take. 
place when a strong solution of niter cake is added to 
chlodde of l ime ? A. If by niter cake you mean erode 
acid sulphate of soda, then some chlorine would be set 
free, with interchange of .ulphuric and hypochloron. 
acidl of the lime and soda salts respectively. 
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JULY 1 2, 1890.] $titutifi t !tutritau. 27 

(2309) W. G. S. writes : 1. Which is the 
igb t side to u s e  traCing c l o t h  w i t b  Ink-the smooth or 
be dUll side ? A. Use the smooth .ide. 2. What 
emedy is there to pre vent the ink from running? A. 

Tbe ink .hould be thick. and the pen shou ld he pressed 
ighUy on the cloth. 

(23 1 0) A. T. S. writes : 1. Please inform 
me what day of tbe week the 10th of September. 1853, 

1854, 1855, 1856. and 1886 fell on ? A. 18.'J3 Saturday. 1854 

Sunday. 1855 l\[onday. 1856 Wedne.day. 1886 Fridaj. 
2. What preparation do the skin doctors u.e t o  eradicate 
small sc ..... from face and hand s ?  A. Any number of 
cosmetics are recommended. but none can be given as 
a u n i versal panacea. 3. Ha. the starch solution to he 
boiled for the Iodine ink ? How l ong will it take to 

ade ? A.  It should be boiled, and allowed to cool be· 
ore adding the i odine. It is not very satisfactory. and 

its period of fading cannot be predicted. 

(23 1 1 )  T. E. P. asks what t.o add to 
crude gutta percha while dissolTed. to make it stick to 
glass. ] have hlld a great deal of trouble with it. A. 
To make gutta percha ad here to glass. apply heat after 
the solvent has completely evaporated. 2. Can I get 
zinc plates for a battery all ready amalgamated. from 
any electrical supply house ? A. Amalgamated zincs 
Illay be had on special order, but t hey are very hrlttle 
and liable to break i n  t ransportation. You can amal
gamate them without trouble by ru bbing with mercury 
moistened with dilute acid. A piece of galvanized iron 
make. the bast rnhber for appl ying the mercury. 

(2312) E. M. writes : Clay is pri ncipal l y  
discolored b y  OXide o f  iron. Wonld a n  electromagnet 
do much to purify same. provided the clay In a liquid 
state could be repa.sed very clo.e to tbe poles of .ame ? 
A. A magnet w i l l  not attract sesquioxide of iron. It 
m i ght purify clay from pyrites if the latter were of the 
magnetic vllriety. In our SUPPLEMENT. Nos. 340 and 
383. you will llnd article. on the s u bject of treatment of 
clay •• 

(2313) T. J. L. asks :  Can you inform 
me what will take a ru.t stain out of granite P I ha ve 
tried oxalic acid , but after seven or eight days the s tain 
returns. A. Try the effect of hydrochloric acid after 
the oxal ic aCId bas been applied. 

(2314) W. H. So o Nebraska, says : A few 
weeks ago you gave an account in the SCIENTII!'IC 
AXERICAN of a well somewhere in the Ea.t that at 
times gave fortb a current of air. Our well .  here are 
from two to three hundred feet deep. and at time. the 
air comes so fast that it can be heard rod. away. and at 
other times it .uck. down. When the wind i. north. 
the water rises five and six feet. When the wind i.  
south, the water goes down. Our opinion is the rise and 
fall of the water is what cau.es the current. What I 
should like to have explained is, how can tbe wind 
affect the water that deptb under the ground P We are 
about one thousand miles from any body of water. 
A. Tbe earth i. porous, and contain. air  down to tbe 
water line. Change. of pres.ure in the atmo"phere, as 
Indicated by tke harometer, must naturally be felt 
through the porous upper stratum and down to the 
water l ine. Thi., however, at the utmust. would only 
account for a small part of the variation in level which 
you "peak of. Tbe cause of so great a change of 
level must be considered as indeterminable in many 
cases. Often a .pecial investigation will  reveal it. 

(2315) A. H. asks : 1. Can you give me 
the formula f o r  a crystal cement for cementing gla.s 
that will not dim its brilliancy P A. U.e Canada balsam 
or dam mar varnish. 2. Is it possihle to make every
thing perfectly horizontal P What I mean. suppose you 
aim a gun i n  a horizontal manner. does not that gun 
barrel describe the part of a circle of the same radius a. 
the earth P A. Practicall y  no. theoretically yes. In 
practice the departure from the horizontal i. quite im· 
perceptible. In the case of tbe gun harrel it would not 
describe a ci rcle of the earth's radiu •• but would simply 
sag or bend downward an infinitesimal amount. 3. Can 
you give me the formula for making artificial Ivory 
that will not dissolve in water? A. Mix 8 parts shellac 
with 32 parts strong ammonia and a gitate for .ome 
bours In a clo.ed vessel. After solution mix witb i t  40 
parts zinc oxide in a paint mill.  Expel ammonia by 
heating, dry. grind. and pres. into shape at a tem}Jera

tnre of 5{){)0 to 540° Fah. We cannot answer the other 
querie •• 

(2316) W. J. P. asks (1) why a flash or 
stroke of I igbtning i n  the vicinity o f  a telegraph line 
w i l l  break tbe circuit On tl:.at l ine. causing the sounder 
to work by jerks. notwith.tanding the same i .  held 
down hy a strong battery of four cells. Tbe under
signed. who is a constant reader of your paper. notICed 
the above phenomenon On a private l ine. with ground 
circuit. running from his hou.e to that of a friend's a 
mile distant. A. When the l ightning oppose. tbe action 
of the batteries. it neutralizes the battery current and 
relea.es the armature.. 2. I. there any effectual mean. 
by which grass can be prevented from growing u p  be· 
tween bricks in the pave ment. or wbich will exterminate 
it after it has once grown up? A. A .olution of common 
.alt i n  water pou red along the joi nts between the brick. 
w i l l  kill the grass. Chloride of l i me i. mOre powerful. 

(2318) W. H. Y. asks (1) how to make a 
dark cherry stai n of good qual i ty for staining scroJl 
work. etc. A stain that w i l l  soak into tbe wood and not 
ru b off and will  take a good finisb. A. You may use a 
suitable anihne color (d iamond dye) after working the 
wood in a bath of Castile soap 3� parts in water 100 

parts, or use a decoction of logwood in vinegar. 2. Also 
bow to obtain a dark fini.b on oak and ash ?  A. Inclose 
i n  a hox or closet with .ome saucers or plate. of strong 
ammonia. The fume. WIll  darkec the wood. 

(2319) C. A. asks : What au bstance could 
I use for a lire hal loon P I have used a rag. 1\ wick. and 
some .ponge soaked in keros e n e. turpentine. or .. lcobol. 
They all  set my balloons on file except alcohol . which 
is too expensive for a large balloon. A. Use paper. 
Soak the neck In a solution of alum. 8urround the 
sponge with .. tube .. chimney of thin a.hestos paper. 

(2320) F. H. J. asks for a formula for 
gum and mode of applying to paper, as is u.ed for 
gummed label paper. A. We have repeatedly publisbed 
the po.tal!e .ta m p  composition : 

Dextrine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 parts. 
Acetic acid . . . . . . . .  . . .  . . . . . . . • • • . • • • • .  1 " 
'Vater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 .. 
Alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .. 

Or use a solution of gum arabic in water with a little 
glycerine. The proportion of the latter must be varied 
according to weather. 

(2321) J.  V. F. writes : Please give a so
lution of the following problem : A man buy. 20 pen
cil. for 20 cents. The prices are 4 cents apiece. 2 for a 
ecnt and 4 for a cent. How many of each did he geU 
A. It can he done tentatively on basis of following 
equations : a: +y +z=20 

4a: + li1l+�=\lO 
The value of a: it is evident mu.t be 1. 2, 3  or 4. On 
trial it is found that a:=3 give. an sn.wer. when 11=15 
and 21=2, or 3 pencils aL 4 cents. 15 pencils at � cent, 
and 2 pencils at � cent. 

(2322) H. S. asks : Which chemical 
offer. the most resistance to heaU A. Oxide of cal· 
cium (quickli me) ; of common sub.tances, oxide of zir· 
conium is probably as good a non"Conductor as i. 
known. 

(2323) W. A. W. asks how to dissolve 
white shel lac gum. Have tried alcohol. and while it 
.oftens the gnm it will  not dls.olve It. but the .ame al
cohol will dissolve orange shellac all right. A. The 
trouble is Lhat the wbite shellac contains water. Use 
more and strong�r alcohol . 

(2324) W. J. asks (1) for alloy wh ich 
will  melt In hot tea. A. Tin 25 parts. lead 50. bismut.h 
12. cadmium 13. 2. Al.o the · formula for Pbaraoh's 
serpent.. A. See our SUPPLEMENT, No. 259. 3. The 
cbemicals which are put in paper torpedoe.. A. Ful
minating powder, .uch as usoo in percu.sion caps. 

TO INVENTORS. 
An experience of forty year •• and the preparation ot 

more than one hundred thou.and application. for pa
tents at home and abroad, enable us to understa.nd the 
laws and practice on both contments. aod to possess un
equaled facilities for procuring patents everywhere. A 
synop.is of the patent law. of the Un ited State. and all 
foreign countries may be had on application, and persons 
contempla.ting tbe securing of patents, eitber at bome or 
abroad, are invited to write to this office for prices, 
which are low, in accorda.nce with the times and our e.z: .. 
tenslve facllltie. for conductIng the bu.lness. Addres. 
MUNN & CO .. omce SCIENTIFIC AMER�CAN. 361 Broad
way. New York. 

INDEX OF INVENTIONS 
F o r  which LeUer. Patent o f  'he 

United State. were Granted 

June 24, 1890. 
&ND E&CH BEARING THAT DATE. 

[See note at end of list abont copies of the.e patents.] 

Addresses or l a.bels to wrappers, envelopes, or 
publi cations. attach ina.  J. D. Robertson . . . . . . .  4:lO.78T 

Alarm. See Bur�lar alarm. Mill elevator alarm. 
Alkaline carbonates and acetone. maklnJl:. F. W. 

A. Frerich . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . .  430.734 
A nchor. C. J. Whe .. lton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.793 
A nimal .hear •• D. �'. McDonald . . . . . . . . . . . . . . . . . . . . .  480.6Il:l 
A n n u nciator. R. P. G .. rsed . . . . . . . . . . . . . . . . . . . . . . . . . f3O.'35 
BaJge. De Young & A ndrew . . . . . . . . . . . . . . . . . . . . . . . . .  �80.700 
Bale tie. L. R. Lantz . . . . .  . .  . .  . . .  . .  . . . .  . .  . . .  . . . . . . . . . .  4:lO.8Il4 
Balling machine. sliver. G. J. Torr .. nce . . . . . . . . . . . . . 4.'JO.900 
Band cutter and feeder. W. Holliday . . . . . . . . . . . . . . 480.904 
Band twister. G. H. H owe . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'lO.650 
Bar. See Harve.ter bar. 
Barrel elevator. W. H .  Pier.on . . . . . . . . . . . . . . . . . . . . . .  43 1 .006 
Barrow wheel. J. P. HaIJl:h . . . . . . . . . . . . . . . . . . . . . . .  '80.912 
Ba.ln cover, cat�h. G. G. Cam pbell . . . . . . . . . . . . . . . . . fSO.b'20 
Battery. See DUrn.ion battery. G .. lvanlc bat-

tery. 
Beam or girder. G. W. Dithrldge . . . . . . . . . . . . . . . . . . . fOO.S40 

(2317) C. C. P. asks : 1. Can you give me Bed, ln valid, n. T. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480.6:15 

a formula for modeling wax that w i l l  be a good .ub.ti. 
Bed lounge. A .. Morri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 431.002 

tute for clay P A. Mix thoroughly at as Iow a heat as 
Belt fastener. S. H. Morrall . . . . . . . . . . . . . . . . . . . . . . .  480.888 
BendIng machi ne. J. S. Stevenson . . . . . . . . . . . . . . . . . .  480,898 

po.sible 2 parts yel low beeswax. 4� ounce. Venice Bertb • •  hlp·  •• D. F. M c Donald . . . . . . . . . . . . . . . . . . . . . . . fSO.600 
turpentine. 2 ounce. lard and 1� ponnds elutriated bole Blind • •  toP. B. W. Hoxie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480.9.16 
(a fine ferruginous clay). Pour into a vessel with water Blower. H. H. Barclay . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . .  480.796 

and knead several times. 2. What prod uces tbe sound Boiler. See Feed boiler. Ran"e boiler. Steam 
when one whistle. ? A says that the .ize of the open. boiler. Water tube boiler. 

ing at. the l i ps produces the differen t tone •. B say. BoUer. S. H. Jenn lng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  430.856 

tbat the pitch Is governed by the position of the tongue. 
Boller cbam bers or of !lues. e.J:t.ernal wall of Btealll:. 

as the tongue is low in the mouth when a low tone Is 
H . CJ. Seller . . .  ; . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:lO.SI 1 

Boller·furnaoe. steaID . Holmes &; Sieben .. . . . . . .. . .  4:lO.955 
made. and is raised correspondingly with the tone. AI.o Boller stays. maklnJl:. G. L. McG reJl:or . ... . . . . . . . . . . .  480,67'J 
a tone of the same pitch can be formed with a large Bolting reel. Cook & Gent . . . . . . .. . . . . . . . . . . . . . . . . . . . 4.'lO.836 
and a .RiaJl aperture of the l ips. Have the vocal chords Bolting reel , J .. 8wan . . . . . . . . . . . . . . .  , . . . . . .  , . . . .. . .. . . . .  4SO.761 
anything to do with it? A. The air roshlng out through Book su pport. J. Strippel . . . . . . . . . . . . . . . . . . . . . . . . . . . . fSO;813 

the Ii p. prod uces a sound which Is modified in pitch by Boot. or shoes. combIned metalliC shank and 
the .ize of th� cavity of thj\ month. Thi. acts as a ·re. counter for. O. W. East.,n . . . . . . . . . . . . . . . . . . .... . 4o'lOJ:J3 
sonato,. and re-enforcp• the particular note to which It I :���Ies:'u�!:::; :�:.. Cahoone . . . . . . . . . . . . . . . . . . . . 480;619 

corre"pond&. Tbe vocal chords do not play any part Bnx ornamentin" machine, T. Remu . . . . . . . . ... . . .  490,883 in whilltl i ng. "rake. 8ee C.ar.brall:e. 

t 
!irake beam clamp. H. B. Robl�chung . . . . . . . . . . . . . .  430.756 Electrical IndIcator. H. W. I,eonard . . . . . . . . . . . . . . . .  4aO,86b 
Brake beam. tru.sed. H. B. Robl.chunlt . . . . . . . . .. . .  fOO,7OO Electro-mechanical combInation lock. W. W. 
BrIck k U n .  J. M. BaUey . . . . . . . . . . . . . ' "  . . . . . . . . . . . . . .  4:lO.7*l Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. fOO.607. f80,6U8 

Brick machine. C. W. Raymond . . . . . . . . . . . . . . . . . . . . .  fSO.752 Elevator. See Barrel elevator. 
Brick machine. C. W. VauJl:hn . . . . . . . . . . . . . . . . . . . . . .  4IO.97S Elevator. P. I,. K I m ball . . . . . . . . . . . . . . . . . . . . . . . . . . . f80.655 
Bridge. expandlnl( and contractln.�. G. Edward ... fi!O'� I End.Jl:ate fa.teni n  .... J. Diun . . . . . . . . . . . . . . . . . . . . .. . . . .  fSO.71l8 
Broom rack. W. D. Neely . . . . . . . . . . . . . . . . . . . . . . . . . .  4. 0.6 . f  EnJl:lDe. See Direct-actlnl( engine. Steam en-
Bru.h. tootb. T. G. W onderly . . . . . . . . . . . . . . . . . . . . . . . fSO.909 Illne. Traction enJl:ine. 
Brush. wbltewasb. J. W. Oram . . . . . . . . . . . . . . . . . . . . . .  f80,877 Envelope or bag machine. G .  R. Clark . . . . . . . . . . . . . .  fOO.728 
Buckle, W . W. Olcott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.786 �'abrlc. See K nit fabrIc. 
Burglar Illllrm. J. W l nellarden . . . . . . . . . . . . . . . . . . . . . . . f80.979 F .... m Jl:ate, M. F. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fSO.702 
Burial caskets. padding for, L. G. Kr8llel . . . . . . . . . .  430.96f Faucet. W. Van derman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �80.712 
Burner. See Gas bu rner. reed boiler and water h eater. J.  Naylor . . . . . . . . .. . . 4:lO,t) •. ! 
B utton hole .trlP. M. P. Bray . . . . . . . . . . . . . . . . . .. . . .  fSO.987 Feedwater heater. E. Gos. (r) . . . . . . . . . . . . . . . . . . .  . . . . . 11 .000 
Button machine. J .  Mathi.on . . . . . . . . . . . . . . . . . . . . . . . .  431.001 Feedwater heater and purlller. W. J. SmIth (r) . . . .  11.069 
Calculatinll .ystem. electrIcal. H. HollerIth . . . . . . .  fSOJl6I Fence Iluard. barb wire. ($. Eddy . . . . . . . . . . . . . . . . . . . .  4.'lO.931 
Camera. See PhotoJl:raphic camera. Fence po.t. E. B utterlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:lO.8ilO 
Cane cotter and crusher, combined. Bugar, J. R. Fender. See PloW' fender. 

Mess . . . o . 0 . 0  • • • • • • • • • • • • • • • • •  0 • •  0 • • • • • •  0 • • • • • • •• • •  430,806 Fibrous material. apparatus for compreSSing, A. 
Cap.ule dipping machine. J. KrehbIel . .  . . . . . . . . . . .  480.liOO L. Blackman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43O,IIl6 
Cap.ule .trlppl ng m .. chine. J. Krehbiel . . . . . . . . . . . . fOO.85S �'ifth whe�l. F. I J lldreth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fSO.648 

Capsule, machine for c utting gelatine, J. K reh- lfi lter, pressure, J. Carter. ,  . . . . . . . . • . • • • • . . . . . . . . . . • •  430.m 
blel . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  4:iO.!l59 Fi rearm. O. W. Bergman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:lO.6\4 

Car brake. J ohns & Slattery . . . . . . . . . . . . . . . . . . . . . . . . . .  480.907 �'i rearm. breech-loadlnll. C. Rostel . . . . . . . . . . . . . . . . .  4.'lO.97S 
Car brake. J. I. Stafford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:lO.895 FIre extingulsber. Beckford & Covel l .  . . . . . . . . . . . . .  4.'lO.822 
Car coupling. C. J. B u m pus . . . . . . . . . . . . . . . . . . . . . . . . . . 4'lO.917 Fire extinJl:uisber. W. U n n  . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'lO,866 
Car coupling. A. Col vIn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4!lO,729 Fi re .tarter or lillh ter. mechanIcal. M. McOmber .. fSO.S7S 

Car coupllnll. ll. Hill  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:iO.\�'l3 Fi.h .trinJl: n eedle. J. Brower . . . . . . . . . . . . . . . . . . . . . . .  f3O.826 
Car coupli ng. T. I,. M c K een . . . . . . . . . . . . . . . . . . 480.743, 400,741 Fisbing rod. J. B rower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.8%7 
Car couplinll. D. McVean . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.0\9 �'Ioor jack. J. E. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:lO.613 

Car coupling. W. D. Thurmond . . . . . . . . . . . . . . . . . . . . . .  4.'lO.7l9 Folding chair. H. Hill  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f80.902 
Car coupllnJl:. G. W. Weller . . . . . . . . . . . . . . . . . . . . . . . . .  faO.1I(U FoldinJl: screen .  G. L. Prlmro.e . . . . . . . . . . . . . . · . . . . . . .  fSO.683 
Car cou pling drawbelld. J. J. Lappin . . . . . . . . . . . . . . . . 4311.788 FoldIng table. J. T. 80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f3O,615 
Car heater. R. E. Nlcbol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480.875 �'oot rest .. nd .tool. combined. A. B. Heller . . . . . . 43O,9f7 
Car .tall or pen for .blpplng horses and other �'()rl!'lnJl: press. hydrauliC. C. Davy . . . . . . . . . . . . . . . . . . 4:iO,SBi 

ani mal •• C. L. I,Qckwood . . . . . . . . . . . . . . : . . . . . . . . . .  431.1l2f Foundin ... pattern, J . V. B. Carter . . .  : . . . . . . . . . . . . . .  f3O,8Sl 
Car starters. automatic clutch for. E. DederIck . . .  4:lO.629 Frame. See Crate h ead frame. Spectacle frame. 
Car. stock. B. C. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f80.901 Fruit packinll case. R. J. Patterson . . . . . . . . . 4aO.&78. 430.880 
Car wheel. C. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . f:lO.8S6. fSO.887 Fuel press . ..  rtlllcial. G. Y. Smith . . . . . . . . . . . . . . . . . .  480,701 

Car wheels, m ethod of and apparatus for manu.. Furnace. See Boiler furnace. Roasting furnace. 
facturing metal l i c. Ralston & Jones . . . . . . . . . . . .  480.750 Furnace cover. S. R. Smythe . . . . . . . . . . . . . . . . . . . . . . . . 431.012 

Cars. cattle guard for doors of stock. B. C. Hicks .. f3".9IS GalvaniC battery. J. H. Davis . . . . . . . . . . . . . . . . . . . .. . . fSO.990 
Car •• w .. terlnll troullb for .tock. B. C. HIck . . . . . . . .  faJ.950 G ame. J .  Bucbheit. . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . . 4.'lO.91. 
Carbon for electrlc .. 1 purpo.es and makIng the Garden implement. J. H. & G. L. l,Iaxter . . . . . . . . . . .  4:lO.821 

same. J. H. Davl. . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . .  480.991 Garment .upporLer. H. M. Grimn . . . . . . . . . . . . . . . . . . .  fSO.6W 
CarrlaJl:e top jOin t .  G. Gillies . . . . . . . . . . . . . . . . . . . . . . . . .  4:lO.638 Gas. apparatus for the manufacture of. McCollum 
CarrIage top pro p, J.  P. Faber . . . . . . . . . . . . . . . . . . . . . .  4:lO.995 & Burt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:lO.8O'l 
Carrier. See Trace carrier. T rolley carrier. Gas burner. Hodg.on & Brown . . . . . . . . . . . . . . . . . . .  ; . .  480.85.' 
Cart. road. A. Z. B u lger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f80.916 G at.e. See �'arm Jl:ate. 
Cartridge ca.e. Butterlleld & Batchelor . . . . . . . . . . . .  430.91S Gate. J. Augs purKer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f.lO.61 

Carving machine. F. D. Peck . . . . . . . . . . . . . . . . . . . . . . . . 480.673 Ge .. r wheel. L. Atwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fSO,lj1 

Case. See CartrIdge case. Fruit packing case. Gen erator. See Hydrocarbon generator. 
Packing C8.se. Glass annealing oven, A. lt�errari . . . .  . . . . . .  . . . . . . .  480.937 

Cash carrIer apparatus, F. J. H. Hazard . . . . . . . . . . .  f3O,996 Grain binder •• cord holder for. J. F. Selberhnll . . . .  4:lO.bm 
Centro-l1nead� H. A. Hickok . . . . . . . . . . . . . . . . . . . . . . . . . fSO.1l47 G raphophonl'. R. II. St • •  Jobn . . . . . . . . . . . . . . . . . . . . . . . .  480.759 

Chain. drive. H. B. Dierdorlf . . . . . . . . . . . . . . . . . . . . . . .  4:lO.631 G rate. sectional. M. Hamlin . . . . . . . . . . . . . . . . . . . . . . . . . . 4:;0.913 

Chain for lIexible partition •• B. C. Hick. . . . . . . . .  4:lO.949 GrindinJl: mill. D. C. Stover. . . . . . . . . . . . . . . . . . . . .  . .  4.'lO.899 
Chair. See Easy c bair. Foldln" cbalr. Portable Guard. See Fence Jl:uard. 

chair. Gun, ma�azine, C. Eng-b . . . . . . . . • . . • . . • • . . . . . . . . • • . . . .  430.936 
Chocolate pot. C. J. Mulford . . . . . . . . . . . . . . . .  fdO.783. 480.78f Gun. mallazine. M .  E. Gregg . . . . . . . . . . . . . . . . . . . . . . . . .  480.799 
Cburn. E. Keller.trass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.65� Gun •• apparatus for checking or controlling t he 
Churn. S. W h itney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4dO.906 recoil of. J.  B. G. A. Canet . . . . . . . . . . . . . . . . . . . . . . 4:lO.920 
Chute loader. T. R. Grlmt.h . . . . . . . . . . . . . . . . . . . . . . . . .  f3O.800 Hammer. bu.h . O. P. H oward . . . . . . . . . . . . . . . . . . . . . . . 430.8f9 
Cigar bunching machIne. O. Hammerstein . . . • . . . • fSO.SU Handle. See CookinK uten.1I handle. Culinary 
Clamp. See Brake beam clamp. Hub clamp. ve.sel handle. 

Strap clamp. Hanger. See Pipe hanller. 
Cla.p. See Corset clasp. Harrow •• adjustable drag tor. J. H. Revis . . . . . . . . .  f3O.9< 
Clean.lnJl: compound. S. V. Harbaugh . . . . . . . . . . . . . 430.850 Harvester cutter bar. R. C. Davl . . . . . . . . . . . . . . . . . . . fSO.62'1 
Closet. See Water closet. Hay rack. E. N. A very . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:lO.611 
Cloth tentering machine. I. E. Palmer . . . . . . . . . . . . . . 480,7f9 Head rest. Dob.on & St. John . . . . . . . . . . . . . . . . . . . . . . fSO.731 
Clothes drier. D.  Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430,9.0 Headln". forging. and up.ettlng mach ine. W. L. 
Clutch. friction .  S. L. W l eJl:and . . . . . . . . . . . . . . . . . . . . .  f80.!107 Clouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fSO.S:l4 
Cock. stOD and waBte. F. W. Meyer . . . . . . . . . . . . . . .. . .  4:lO.869 Heater. See Car beater. Feedwater heater. 
COg wheel, L. Atwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.'lO,SIS Steam and hot air heater. Tank heater. 
Comb. See Curry comb. lI eatlnJl: and ventllatinJl: a p paratus. J. A.  Baxter .. 4.'IO.7*l 
Commutator for Ind uction generators for tele- Heating apparatus, air. J. A. Kirkpatrick . . . . . . . . . . 430.651 

graph l ines. W. S. Rlch .. rd . . . . . . . . . . . . . . . . . . . f30.68S Hlnll:e. friction. J. G rant . . . . . . . . . . . . . . . . . . . . . . . . . . . . f30.Sl7 
Compnsiton of matter. �'. N. Boxer . . . . . . . . . . . . . . . . . 4.'lO.766 HinJl:e. swinJl:lng and .liding Jl:ate, R. Bulmer . . . . . .  480.618 
Cocdenser and cooling .. p paraLus.,air. J. Popper . . f:lO.881 Hi tching devIce. J .  P. Kni.ley . . . . . . . . . . . . . . . . . . . .  f80.962 
Cooker • •  team. W. H. Woolard . . . . . . . . . . . . . . . . . . . . .  4:lO.980 HOJl: singeing aDparatu ••  J. CunninJl:ham . . . . . . . . . . .  fSO,769 
Cooking uten.1l handle. L. Benvenl.tl . .  . . . . . . .. . . . . 480.1184 Holder. See Copy holder. Line holder. Miner'. 
Copy holder. J .  T. Solomon . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'lO.SSI lamp holder. 
Copy pre.s. E. A. Linnll:er . . . . . . . . . . . . . . . . . . . . . . . . . . . fSO.781 Hoof expander, G. T. Cbapman . . . . . . . . . . . . . . . . . . . f31.022 
Corn sbocker • • J. A rm.trong . . . . . . . . . . . . . . . . . . . . . . .  480.009 Hook. See I,adder hook. Snap hook. 
Cornst .. l k  cutter. M abam .. & Keslin" . . . . . . . . . . . . . . .  43O,6Il4 Hor.e nail llnl.hlng macblne. A .  Holmqul.t . . . . . . . . 480.7.1 
Co r.et. C. L. Olmstead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  480.S76 H orseshoe. G. T. Cbapman . . . . . . . . . . . . . . . . .  . .  . .  �31 .0'! 
Cor.et clssp. G. D. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . "'lO,SH H o.e coupling. E. T. Winkler . . . . . . . . . . . . . . . . . . . . . .  ':��0.'2 
Cotton or otber IIbrou. materIal •• app .. r .. tu. for Hub cl .. mp an d  wrench combined. J. Sullivan . . . . . 4:lO.8 i 

com pres.ing. A. L. BI .. ckman . . .  . . . . . . . . . . . .. . .  f80.98.J Hydrocarbon Jl:enerator and burn er. A. I,. Hol-
Counter. mechanIcal. �'. Sweet . . . . . . . . . . . . . . . . . . . . . .  f3O.70S land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �:lO.s:J 
CountinJl: appa ratus. H. M. Aldrich . . . . . . . . . . . . . . . . .  fSO.91O Indlcat.or. See Electrlcal lndicawr. 
Coupllnll. See Car cou pling. Drill tube coupling. Ink welI. J. B. A nte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.�11 

Ho.e coupling. Thill coupling. Inkstand. S. L. ·rrogdon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.711 
Cradle. G. S. Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fSO.6I6 In. ulati ng joint.  E. F. G ennert . . . . . . . . . . . . . . . . . . . . . .  400.8f6 
Crane mechanl.m. travelinll:. L. R. LemOi ne . . . . . . 4.>1,000 1n.u lator. W. H. Seamon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:10.696 
Crate head frame. R. J. Patterson . . . . . . . . . . . . . . . . . f3O.S79 In valid •• apparatus for mOVlnJl:. S. P. H. Hale . . . . . 4.'lO.1U2 

Culinary vesEel handle. Haarlander & G rant . . . . . . 430.SlI Iron. See Sad Iron. 
Cultivator • •  J.  D. Burkhart . . . . . . . . . . . . . . . . . . . . . . . . . .  4:lO.828 Jack. See Floor jack. Lifting jack. Pelllllng 
Cultivator. D. C. Markbam . . . . . . . . . . . . . . . . . . . . . . . . . . 43O.9f.5 jack. W indow jack. 
Cultivator. I. Sachs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480.693 Joint. See C .. rriage joint. Insnlatlng jolnt. Rail-
Cultivator. W. 11.  Whet.tone . . . . . . . . . . . . . . . . . . . . . . .  431.0\6 way jOint. 
Cultivator .hank and tooth attachment. E. G. Kil n .  See Brick kiln. 

Dorchester . . . . .  . . .. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  �80,Sn I( nife. See Shoe kn ife. 
Curry comb. A. C. Decker . . . . . . . . . . . . . . . . . . . . . . . .. . . 480.628 Knit fabric, C. Heinold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �OO.IIOO 
Cut-out, fu.lble. I. N. Miller . . . . . . . . . . . . . . . . . . . . . . . . . f30.9b7 Knitting narrowed tubular fabrics. C. II. Young . .  4:lO,9S1 
Cutter. See Band cutter. Cane cutter. Cornstalk Ladder. extension, C.  G. & L. Tiefel . . . . . . . . . . . . . . . .  431 .014 

cutter. Mining machine cutter. I,adder hook. extenSion. C. N. Richardson . . . . . . . . . f3O,885 
Cuttina: machi n e  • •  r.  O. Purnell . . . . . . . . . . . . . . . . . . . . . . m.1l!i2 I,amp. J. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430.S;0 

Delivery mechanl8m. prepaid automatic. d. M. Lamp. arc. J. J. W ood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  430 .• 22 
SelIers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.698 I,amp. carburetinJl:. l I orry & l<1t.on . . . . . . . . . . . . . . . . .  41!O.7'S 

Dental engine motive gear. P. Brown . . . . . . . . . . . . . . f:n.02O Lam p  IIlament. Incandescent. T. A. Edi.on . . . . . . .  4.'lO.9:!3 
Denture, artificial. N. J. Goodwin . . . • • • • • . . . . . . • . . . .  430 s:)!t Lam p hood. incandescent. J. H eath . . . . . . . . . . . . . . . . 430.1::4:5 
Dllfusion battery. M. Swen.on . . . . . . . . . . . . . . . . . . . . . .  430.976 I,amp. miner'. safety. W. J. M cDowelI . . . . . . . . . . . . .  4sO.671 
DI rect-acting enJl:lne. H. C. Sergeant . . . . . . . . . . . . . . . 4.'lO.'57 Lamp. reJl:en erative gas. B. Zeitschel. . . . . . . . . . . ... . . 1:;0.723 
Disi nfectant. H . M. B .. ker . . . . . . . . . . . . . . . . . . . . . . . . . . . 480.72. Lam p Ru pport, electriC. J. Cba.e . . . . . . . . . . . . . . . . . . . .  f30.6:!2 
Di.in teJl:rating machine. J. Hickey . . . . . . . . . . . . . . . . . 480.HI6 Lamps. font holder for central drauJl:bt. J. C. �I il-
Door check. I,. R. Plan k . . . . . . . . . . . . . . . . . . .  . .  . . . .. . . .  4;;0.682 ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480.871 
DrauJl:bt adju.tinll: .tay for vehIcles. J. D. Shaul . .  f80.b90 Lampo. manufacture of IncandeSCent.  T. A. Edl-
DrauJl:ht attachment. vehicle tongue. S. E. H .. r- .on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'lO.932 

per . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  430.915 I,antern. W. C. Wmlleld . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 430.719 
DraulI:ht equalizer. H. J. Gunn . . . . . . . . . . . . . . . . . . . . . . 4.'lO.61 1  Lantern or lamp. J. E. Perry . . . . . . . . . . . . . . . .. . . . . . . . fSO.680 
DrauJl:ht equalizer. W. H. Reeves . . . . . . . .. . . . . . . . . . . . 430.75:1 I,atch opener. W. M.  Leaven . . . . . . . . . . . . . . . . . . . . . . .  4:10;7;9 
Drawer Jl:uide equalizer. L. A. Williams . . . . . . . . . . . .  '80.908 [,athe carriage. W. Barker . . . . . . . .. . . . . . . . . . . . . . . . . .  '3u.612 
Drier. See Clot hes drier. J...athe for turning bandies, P. T. l.�amkin . . . . . . . .

. . . 430.81t2 
DrIer for fruit and otber. materials. H. H. Taylor. 400.762 Lead Joint runner. W. Vanderman . . . . . . . . . . . . . . . . . .  4:;0.7 . .):1 
Drill tube coupllnll:. M. C. Bullock . . . . . . .. . . . . . . . . . .. f80.m 7  Letter box. J. W. Cutler . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  fSO.ll· 6 
DrlllinJl: machine. portable. Smith & We.term .. n .. 4.'lO.7CO J.iftlnJl: jack. A. Harris . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  ; .  4:lO.!146 
Dryln ... machine. centrifugal. A .  F. Doremus . . . . . . 4:1(1.632 Line holder. P. J .  Cha •• all:ne . . . . . . . . . . . . . . . . . . . . . . . 4.lO.!l'22 
Dye. red. C. Schraube. . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . .  4.'lO.97. I,lqulds. heatin ll and cooling. J. K leIn . . . . . . . . . . . . .  ·430.l.>61 
DyelnJl: apparatus. C. Corron . . . . . . . . . . . . . . . . . . . . . . . . . f80.9'.!5 I,ock. See El ectric lock. Electro-mechanical 
Dynamo re"ulator. W. II. Elkins . . . . . . . . . . . . . . . . . . . .. 4:lO.634 combination lock. Nut lock. 
Easy chair, J .. Busch . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . .  .ao,829 J.. .. ocomotives or other compound · engine, com-
Eleotrical CirCUit controlling apDaratus, E. R. pou nd. Pitki n  & I,ane . . . . . . . . . . .. . . . . . . . . . . . . . " .  480.969 

Gill.  Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . .  , '  . . . . . . . . . .  430.636 Locomotive switrh. electrIc. �'. B, Rae . . . . .. , . . . . . . . fOO;686 
Electric cIrCUits. rellulatlon sy.tem for. C. O. Loom .huttle checking and releasing mecbanlsm, 

Mailloux . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  480;868 Sawyer & I,ahu.; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f30.694 
ElectrIc cODductlnlf wires, .u8pendllllf deVice for. Lubricant. J. J. Stock . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 4.'lO.812 

W. M. Davi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430.926 MaJl:netic power equalizer. W. W. Aiexander . . . . . .  180.006 
Electric conneotlon. H. Sanche . . . . . . . . . . . . . _ . . .. . . . . . 4.'lO;974 M ail pouch c .. tcber • •  J. A .  Hatlestad . . . . . . . .  ' . .  , . . . .  4.'lO.8iil 
ElectriC lighting sJ8tem, T . . A. Edison .. " . . . . . . . . .. . . (00.934 Mea.urlng devlce. yam. 1,. w •. Penney . . . . . . . . . . . . .  f80.679 
Electric lock. Beers " Tuttle, . . . . . . . . . . . . . . .. . . . . . . . .  480.761. Mechan ical ' movement, J. l I elling8 . , . . . . . . . . . . . .  438,852 
E\ect<lc machine. aynamo.or magnew, ,,'. A. _1- MeCliclne to animals. devloe ·for admlni.tering. 

1011. . . . .  .. . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . .. .  • • •  431,018 W. H. H. Doty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fSO •• 
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j'citutifi c �tutri,au. 
Metal bol low ware. ornamentlnll. F. H. Webster . . .00.816 Tap or valve. Rlgll &; Meacock . . . . . . . . . . . . . . . . . . . . . .  4JO,689 
Metals by electricity. apparatus tor working. M. Telellrapb. district police and lire. C. C. Drake . . . .  480.902 

W. Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430.839 Teleobone excbunlle. apparatul. J. J .  O·Connell . .  4.;0.717 
Mill. See Grindinlr mllI. Pulverlzlnlr mllI. Roll· Telepbone excbanlle keyboard apparatus. J. J. 

lOll mill. O'Connell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430.748 

Mill  elevator alarm. Carter &; McChesney . . . . . . . . . .  4:1O.921 Telepbone moutb piece and bolder. E. B. Bel \ .  . . . .  l3O.UI:l 
M il lstone dress. G. M. S nodgr .. ss . . . . . . . . . . . . . . . . . .  430.892 Telepbone sy.tem. I. Kitsee . . . . . . . . . . . . . . . . . . . . . . . .  U).!lOO 
M ioer's lam p holder. W. C. Rockwell . . . . . . . . . . . . . . .  4:30.&Jl 1'emperature re2ulator. electric, L. 1.1'. Easton • . . . .  4:j()$� 
.\Umof( machine cutter, E. H:. Carter . . . . . . . . . . . •. . .  400.98'J 1'eDonin� machine. C. Seymour . . . . . . . . . . . . . . . . . • • • •  4aO.7SS 

\ l ould pin IIrea.inll macbine. J. K rebblel . .  . . . . . . . . U).861 Tbill coupl in". �l errel l &; Ri ppey . . . . . . . . . . . . . . . . . . . .  400.782 
�I ouldinll machine. pulp. E. C. Westervelt . . . . . . . .  4ilO.il05 Tie. See B .. le tie. Railway tie. 
.\l ouldi n Ol  mac h i n e  . •  and. 'l'. Mistelskl . . . . . . . . . . . . . .  4:1O.66tl Tile. building. W .  H. Pride . . . . . . . . . . . . . . . . . . . . . . . . . . 430.810 
'\lo wi oJ,C machine. A. Stevens . . . . . . . . . . . . . . _ . . . . . . . . 4:-30.791 Tire shrin ker. C. M. MOb� . . . . . . • • . . . . . . . • • . • . . . . . • . • .  -'8O$i2 
N ecktie pin. J. M. Guilbert • • • • . . . . . . . • . . . . . . • . • . . . .  4;$0,9-10 Tire truing machine, P. G endron . . . . . . . . . . . . . . . .. . .  430.844 
Net tor horse& or cattle, fiy. J. Monk . . . . . . . . . . . . . . . 430.7.t2 Tires. makinl{. P. G endron . . . . . . . . . . . . . . . . . . . . . . . . .  430,845 
Nozzle for bags or pouches, C. D. Oatman . . . .. . . . . 4JO,i4Li Tobacco moistener, P. Hamm . . . . . . . . . . . . . . . . . . . . . . . 4 >0,643 
Numbering machi n e. paper, J. R. Cartel' ( r) . . . . . . . . 1l .Om TonKS. pi pe. M. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430.768 
Nut lock. W. Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43O.80J Toy for forminl< soap bubbles. C. Latocbar . . . . . . . . 4:lO.!l9J 
N ut lock. Wat.son &; Rando l p b  . . . . . . . . . . . . . . . . . . . . .  43U.715 Trace carrier. A. M. M i l ler . . . . . . . . . . . . . . . . . . . . . . . . . . .00.740 
Ore roasting ap parAtus, J.  R. Moffitt . . . . . . . . . . . . . . .  4JO.'·41 Trace support , II. fl. Leibsie . . . . . . . . . . . . . . . . . . . . . . . .  430.059 
Ore separator, ma.cnetic, H. 8. Swith . . . . . . . . . . . . .  430.i;J8 T raction en.cine. J .  E. Clark . . . . . . . . . . . . . . . . . . . . . . . .  430,8J.1 
Ortbopedic marcbing macbine. J. L. Naisb . . . . . . . . j;;o.S08 . Tr .. y. exbibition. ll. K. Dyer . . . . . . . . . . . . . . . . . . . . . . .  l30.842 
PackiDI{ case, A. I l einemann . .  . . . . . . . . . . . . . . . . • . . .  4aO.W7 Trim mer. See W ick. trimmer. 
Padlock. D. M. Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  430.b I5 Trolley carrier. Nelson &; E .. ston . . . . . . . . . . . . . . . . .. . . ':10.675 
Pan makin� machine, CoddlDl{ & W ilbur . . . . . . . . . .  43U.835 Truss, �'. Cl uakey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43O.m 
Paper bag machine. W. B.  Purvi . . . . . . . . . . . . . . . . . . . . 4JO.tlSl Truss. W. & W. H. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . 4JO.6;6 
Paper, machine for furnishinjl toi let, E. S. Tube c1eaninj{ device. F. Brady . . . . . . . . . . . . . . . . . . . . 430.767 

Graver . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 4:J().848 Tuyere. �'. G. Nordm .. nn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:11.U05 
Paper makin� machine. S. S. Stevens . . . . . . . . . . . . . .  430,i06 Twist drills.  manufacture of. J. C. Taft . . . . . . . . . . . . 430,i92 
Pattern. See F'o undin.i! pattern. Type settinst machines, feed applillnce for, Clay & 
Peg" 'nll jack. G. S. D usenbery . . . . . . . . . . . . . . . . . . . . . .  '00.,32 Marchant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480.62� 
Pepper "rinder. J. C. Lev i . . . . . . . . . . . . . . . . . . . . . . .. . .  43V.GIil TypewrIting machine. E. M. Hamilton. 
P huto"raphic camera. �'. W bitney . . . . . . . . . . . . . . . . . 430.79� 4;,0.;71 to 430.773. 430.775 to 4:1O.m 
Pin. See N ecktie pin.  Typewriting macbine key. E. M. Hamilton . . . . . . . .  480.7U 
Pin.  J. W ei l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4SO.903 Vebicle seat back. W. A. Nason . . . . . . . . . . . . . . . . . . . . .  431 .00t 
P i pe and nut  wrenCh, combination. E. E. King . . . .  430,6.l1i Vehicle spri ng, E. Neff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.10.745 
Pipe cuttin" m .. cb ine. soil.  Caleb &> Couture . . . . . . . 4SO.'27 Vebicle w heel. I I .  A. Reinbold . . . . . . . . . . . . . . . . . . . . . . 430.087 
Pipe haniler, G. \V. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  4;)(),62.; Ventilatinll a pparatus for kitchen or other apart. 
Pipe ban"er. E. Rulzler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431 .01 0 m m.ts. Z. M. Moe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  430.607 
Pipe wrench. E. O. Ely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:1O.9!kI Vise for bolt cnttinO{ macbines. laterally adj ust· 
Plo w. 1\. Bel l is  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:;O.!l8! ab le. A. L. Bretland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:lO.825 
PIJW fender. W. W. Watson . . . . . . . . . . . . . . . . . . . . . . . . .  431 .015 Vulcanized plastic compound. W. Klei . . . . . . . . . . . . 4;1O.!l58 
Plowshares, mechanism for shapinll. G. S. Brig�s. 4.30.008 V ulcanized plastic compounds. manufacturinll, 
Pl u m  bates or alk.aline earths. prodUCing, G • .&.ass'" W. [( iel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430.95\J 

ner . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  430.65.) Wallon bodies. ioading and nnloadlng. H. Lillie . . .  4:l().6t,2 
Portable cbair. Spabn &; Miller . . . . . . . . . . . . . . . . . . . . . . 480.703 W&I<on spring bulfer. A. G. �'ischer . . . . . . . . . . . . . . . . .  LlO.770 
Post. See iI'ence post. \Vall  coverings. coloring or decoratinK paper for. 
Pot. See Cbocolate pot. T. Straban . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .00.707 
Press. See Copy press. Forglnll pre.s. l<'uel Wasber m .. kinl< machine. S. J. Shimer . . . . . . . . . . . . . .  4:JO.892 

press. Soap press. Watch case spring, T. K. Benton . . . . . . . . . . . . . . . . . . . . 4.30,8U 
Prt'8s. Hona ker, Jr . •  &, Seiser . . . . . . . . . . . . . . . . . . . . . . . .  430.737 Watcb. repeating. J. Richter . . . . . . . . . . . . . . . . . . . . . . . . 430.7J9 
Pressure reKula.tor. E. T. Winkler . . . . . . . . . . . . . . . . .  430.120 Watch. repeating. C. Ruhnke . . . . . . . . . . . . . . . . . . . . . . .  480.692 
Printlna press inking apparatus. W. Scott . . . . . . . . . 430.b8U Water closet. G. B. Howell . . . . . . . . . . . . . . . . . . . . . . . . . . 430.885 
Printing Dresses. etc . •  air cu�hioning apparatus Water closet cistern. H. A. El<an . . . . . . . . . . . . . . . . ... . 431.00a 

for. R. Miehle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4·;0.665 Water closet overflow, W. S. Mayo . . . . . . . . . . . . . . • . •  �.966 
Propeller. bteering. D. J. Reynolds . . . . . . . .  " . . . . . . .  4;U.OOJ Wat er tube boiler. W. S. Black . . . . . . . . . . . . . . . . . . . . . .  430.914 
Pul verizinst m i l l ,  V. L. Rice . . . . . . . . . . . . . . . . . . . ... . . . .  430,� Waves. apparatus for ntillzlng tbe force of. F. 
Pump. oil .  Campbell  &; Pickett . . . . . . . . . . . . . . . . . . . . . . 'ilO.UI9 Starken berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  430.790 
RaCk. See Broow rack. lIay rack. WeldinOl and u psettinlC macblne. Toulouse &; 
Radl .. tor. J .  B. Dyar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430.9SO Delorleux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  480 710 

In.tde I�a .. r ,  "ncb t neerllo l l  - • - ,!') cellt. a li a ,,.  
Hack Paae. e n c h  i llitertioll  - - - 8 1 . 0 0  R line .  

T h e  a.bove are charlles p e r  &l-!"ate l ine-about eight 
words per l i ne. This n o tice shows the width of the line.  
and is s�t i n  a,tlate type. Enjlravings may bead adver ... 
tisements at the same rate per 841ll.te "l ine. by measure
went, as the letter press. Advertisements m ust be 
received at publication omce as early as '!'hursday morn
lDll LO appear in llext issue. 

U SE ADAMANT WALL PLASTER 
I t  Is Hal'd. nenwe. and A d

hesi vee Does not check or eracl,_ 
It is i m pervious to wind. water. 
and diseruse jlerms. It dries in a 

hou l's. It can be a)Jpl ied in 
kind of w eather. It is i n  /len
use. Licenses granted for the 

,;.",:::c mlxlI"g,u.,"�. and sel J i n/l. 
Address A D A M ANT M F G .  CO. 

309 .K. C "' e l l l!Nee � l . ,  
!Syrll cu-.e.  N .  Y .  

ICE·HO USE AND COLD ROO.l\f. -BY R. 
G. Hattleld. With directions fnr construction .  Four 
�,�,�:���.r.B�9�

on
l��I�:�o1�e����1\t�

F
�� h1��itIil�: �g�; 

and of all new�.:.:d:.:e:..a_le_r_s_. _______ _ 

ROC K D R I L LS 
AIR COMPRESSORS, 

M I N I N G  A N D  QUAR RYIN G  MACHIN ERY, 
Ingerso l l - Sergeant Rock Dri l l Co. 

N o .  1 0  I>ARK I>LACE. N E W  YORK. 
Rallw"y crossin 1<. R. H. St. J o h n  . . . . . . . . . . . . . . . . . . . .  400.760 Welding or metal working. electric, M. W. Dewey 4aU,83� Send for Complete P riced Catalogue. 
Railway. electriC. \V. Robinson . . . . . . . . . . . . . . . . . . . .  430.6!lQ 
Railway joint. �'. S. Fultz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43O.9:!9 
Railway .emaphore. J .  W. Steele . . . . . . . . . . . . . . . .. . .  4:1O.'05 
Railway .ign .. l. electriC. Smitb &; Fox . . . . . . . . . . . . . .  481 .01 1 
Railway .witcb. C. Hager . . . . . . . . . . . . . . . . . . . . . . . . . . 430.801 
Rail way tie. H. W. Libbey . . . . . . . . . . . . . . . . . . . . . . . . . . 430.780 
Railways. block sia-nahng system for. M. S. Con l Y .  431.G1i 
Rail ways. gear for driving the winding drums of 

cable. G .  Leverich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:10,660 
ltanjCe boiler. G. Bejsovec . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430,823 
Heel. See BoltiDIl reel. 
Refrigerator, J. Hammerl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.{(J.9U 
Befri"erator,  E. P. l{oontz . . . . . . . . . . . . . . . . . . . . . . . . .  4;W,91.i3 
Refuse treatlnJ,( apparatu8, V. D. A.nderson . . . . . . . . '30,7� 
Regulator. See Dynamo regulator. Pressure 

regulator. Tem perature regulator. 
Roastin5t furnace. revolving, G. D uryee . . . . . . . . . . . . 430.929 
Rod. See �'Isbin" rod. 
Roller and protector. comblnation. E. M. Turner . 4'30.902 
Ro l l in..: mil l .  rod. 1.  A. K i l mer . . . . . . . . . . . . . . . . . . . . . . 4.lO.9J8 
Rolling Heamless hollow bodies, machine for, C. 

Tellering.  . . . . . . .  . . .  . . . . . .  . . . . .  . . . . . . . . . . . . .  . . . . . . .  '·;0,977 
Roof cleat. metal. J. L. Dickelman . . . . . . . . . . . . .. . . . . 4:-lO,!)Zi 
Root cuttlnll: macbl ne. H. E. Staples .t aZ . . • . . . . . . .  H).;O� 
Sad iron. F. Lon g .  . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . .. . . . 430.G03 
Sad Iron. M. Virnocbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:1O.71� 
Sap feeder and regulator. E. Minor . . . . . . . . . . . . . . . . .  4:1O.008 
Sash balance. Fife &; Bleba . . . . . . . . . . . . . . . . . . . . . . . . . 430.9.18 
Scale, automatic grain, M. B. I .. loyd . . . . . . . . . . . . . . . .  '�.H(j7 
Scalping and boltlnll macbine. J. M. Smitb . . . . . . . .  '3O.78� 
Screen. See Jfolding screen. 
Screwdriver. H.  II. True . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  430.!lOl 
Screw shank and ferrule. J. Pymm . . . . . . . . . . . . .. . . . .  4.3U.H85 
SconrinK and washinst a p paratus. F. E. AndersoD. 430.817 
Seed. macblne tor delintlng cotton. J. J.  F .. ulk· 

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  400.813 
Separator. See O re separator. 
Sewing machine feed mechanism, R. Stephenson .. 430.89'1 
Sewin6l mach i n eEi. c uttinJl mechanism for button-

hule. F. W. Ostrom . . . .  . . . . . . . . . . . . . . . . . . . . . .  430.786 
Shears. See An imal shears. 
Shears. R. S. Pearsal l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  430.677 
Sheet. metal sbearinl< macblne. L. K. &; C. A. Wil-

IIams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.018 
Sboe fastener. C. F. Ziegler . . . . . . . . . . . . . . . . . . . . . . . . .  430.!1ti2 
Sboe knife. I. P. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430.651 
Sickle adjuster. Robinson &; Collins . . . . . . . . . . . . . . . . . 430.754 
Signal .  See Rail way signal. 
Signal and switch controi l lng apparatus and veri-

fvinil mechanism. automatic. E. R. G ill, J r  . . . . 4.30.6:17 
Sln"le or double tree. W. Bin� . . . . . . . . . . . . . . . . . . . 400.70., 
Snap book. H. E. K e l l e y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  430.:;;;; 
Soap pre.s. F. S. Rutschman . . . . . . . . . . . . . . . . . . . . . . . . 4:l0.818 
Solderin2 apparatu8 can, D.  D. Ranney . . . . . . . . . . . . 430.751 
Spectacle frame. slllht testi ng. J. " . Underwood . .  430.7&) 
S pout for cans. drop. G. W. Banker . . . . . . . . . . . . . . . . .  (3().82O 
SprinOl. See Vehicle sprinl<. Watcb case spring. 
Sq uare. foldinOl T·. H. W. O liver . . . . . . . . . . . . . . . . . . . . 430.809 
Stamp. band. W. '1'. Cressler . . . . . . . . . . . . . . . . . . . . . . . . .  430.625 
Stand. See Stenographer's stand. 
Steam and bot air beater. combi ned. W. Earley . . .  43O.9!1:l 
Steam boiler. G. R. A. Steares . . . . . . . . . . . . . . . . . . . . . . 4:lO.S'Ji 
Steam engine. R. P b i l l i ps . . . . . . . . . . . . . . . . . . . . . . . . . 4:lO.t;Bl 
Stea mer and d rier for m ills. «rain. G. L .. Jarrett . .  4:-MJ.6.12 
S t e n ollrapber's stand. G. C. Logan . . . . . . . . . . . . . . . . . .  430.805 
�t.,..eotype plate locking device. J. T. Denvir . . . . . .  430.630 
StoCkiD6l. Scott & W i l liams . . . . . . . . . . . . . . . . . . . . . . . . . .  4 .. �O.69.-) 
Stt lre service apparatus. C. W. McCormick. . . .  . • . . .  4;n,OO.' 
Stove. Clark &; Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:lO.nl 
Stuve back. adjustable. J. Shaw . . . . . . . . . . . . . . . . . . . . .  4:10.6'J9 
Stove for consuming straw, hay, etc .• J. Ash-

Wbeel. See Barrow wbeel. Car wbeel. COOl 
wheel. Fi fth wbeel. G ear wbeel. Vehicle 
wheel. 

Wbiffietree book •• • prlnOl catcb for. J. M .  White . .  430.71ti 
Whistle. st eam. Quinlan &; K nebel . . . . . . . . . . . . . . . . . .  '31,00: 
Wick tri mmer, A. Reichman n . . . . . . . . . . . . . . . . . . . . . . .  431,008 
W icks. m1\terial for lamp. M. U. Chapin . . . . . . . . . . . .  '30,8:12 
W i n dow casi ng and frame, fireproof, E. E. D. 

Kern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  431.025 
Window jack. G. H. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4:1O.!l71 
WlCe stretcher. Case &; Killian . . . . . . . . . . . . . . . . . . . . .  �.b"ll1 
Wrencb. . See Pipe wrench. Pipe and nut 

wrencn. 

DESIGNS. 

Altar or sbrine.  bousebold. F.  P. McGovern . . . . . . . . 19.922 
Button. J. Pettibone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.924 
Cane or umbrella handle. H. O. Scbmldt . . .. 19.U41 to 19.948 
Cane or u m b rella handle.  11 . A. Weibman . . . .  19.949. 19.950 
Carria�e body. W. P. �·eRt . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.951 
Engine bed, steam. R. II. Mather . . . . . . . . . . . . .  " . . . . . .  19,9'li 
Glass. ornamentation of. W. L. PilkinJlton . .  , . .. . . . m,Y39 
Oil cloth. C. T. &; V. E. Meyer . . . . . . . . . . . . . . .. 19.930 to 19.9:18 
Q u illin" fabric. C. Scbultz . . . . . . . . . . . . . . . . . . . . . . . . . .  19.928 
Rug. R. J. Grubb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.1)20 
RUI<. A. Petzold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.910 
Rug. A. Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l�.:m 

S3 PRINTING PRESS. �ln!l;fja��� 
10Jlue for two stamps. Kelsey & t.:o., Meriden, Conn. 

... _----

THE PENNA. D IAMON D  D R I LL & MFG. CO. 
B l ltDS nORO. l'A • •  Builders of Hi�b Class 
St eam Engin es. Diamond Dri l l ing and G eneral 
Macblnery. �'Iour M i l l  Rolls Ground and G rouved. 

Spoon. m ustache. G. W. Thom pson . . . . . . . . . . . . . . . . . lU.� AN E w e  A T A L  0 C UE Stam p box. postalle. A. Tbommen . . . . . . . . . . . . . .  '"  19.!l2o I Stove. b eatinl<. W. J. Keep . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.921 -OF--
Stove. heatinll. Keep &; Wlptler . . . . . . . . . . . . . . . . . . . . . . 19.929 V A L U A B L E PA P E R  S 

TRADE MARKS. 
A xes. Kelly Ax Manufactnring Compauy . . . . . . . . . . 18.084 

el"ars. A. Calfr .. y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.000 
Cillars. C. Scbendel &; Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.088 
Col larR and culfs. Celluloid Novelty Company . . . . . .  18.076 
Cotton lIoods. D. Benlisa . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.07.> 
.l4'ire crackertt, E. S. I-l u nt & Son . . . . . . . . . . . . . . . . . . . . . .  18.00J 
Games. parlor, Halma Com pany . . . . . . . . . . . . . . . . .. . . . .  18.08� 
Ginghams, J. �"arnum & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.0i8 
Hair tonics, J. G rossman . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  18,061 
Hats and caps. C. �'. Beatty. . . . . .  . . . . . . . . . . . . . . . . . . .  18.000 
[{ nives. forks. spoons. and other solid and plated 

ware. M. W. Galt. Bro. &; Co . . . . . . . . . . . . . . . .  18.ll!O. 18.081 
Oil,  harness, W. B. Davis . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 18,077 
Pai ls. wood pulp. New York Wood Fiber Company 18.000 
Pills. J. �"itzgerald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,079 
Remedy for diseases of the brain. nerves, and 

muscles, Peruvian M ediCine Co . . . . . . . . . . . . . . . . . .  18$087 
Remedy for diseases of the nervous and sexual 

Cont-ained in SCI KNT I F I C  AM ERICA N SUPPLEMENT, sent 
free of charge to any address. 

ill U N N  & cu .• 3t H IIroll .h,·ay. New York. -------- -.----- -- .. -----_._------

S A F E  BOl LERS FOR A M AT E UR WOHK 
By G .  D. Hiscox.-Description of several types of safe 
steam generators for the use of �mateurs-th� PifV coi l 
Pty�Jit�a:l��s�l��n��t��� t�i��I�;c::��gIA�i��:CAN ���P� 
P l . " ." I· "T. No. , u ·!. Price 10 cents. To be bad at tbls 
office and from all newsdealers. 

system. C. S. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 18.082 
'"". N.". " " W" • � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ..... • STEEL TYPE (" TYPEWRITERS, 
SheetiDil'. J.  H .  Walker &; Co . . . . . . . . . . . . . . . . . . . . . . .  18.091 ?- :7 . Stenci ls Steel Stamps, Rubber ShIrt waists. A. [I .  Brinkmann . . . . . . . . . . . . . . . . . . . . . .  18·�'7 1 • d M

' t i T Wh I Sbirts. waists. underwear. and [urul.ll inlr •• Haw- • , an e a ype ee s. 
l e y .  �'olsom & Ronlmu . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  18.()ti;J I . . 

N e w  YOl'k Stenci l WorllN. Mfr •• 
Soap. H. K. Buck . . . . . . . . . . . . . . . . .  . .  . . . . . . .. 18.0'11 to 18.004 I -II· i�' ��i�I�OO.
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l·11 Soap. Lautz Bros. & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.085 . 

Soap. bar. C. 1£. Marsh &; Co . . . . . . . . . . . . . . . . . . . .. . . . . . .  18.086 
Sodawater. J. L. BUlau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.059 
Stoves, otl  and jlas. Blue Flame Manutacturinll 

Com pany . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 18,068. 18.�'9 
Tar and Its chemical products. Kunheim /Ii Co .. . . . . 18.083 
Toy t.orpedoes. C. Nelson . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 18.065 
'l'rousers and overalls. !. Leaem & Co . . . . . . . . . . . • . . .  18,(k)4 

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . )0 • • 4.iO.Y12 A I'ri nted copy ot the speCification and drawing of 
Stove grate And fire box • .  1. La.wyer . . . . . . . . . . . . . . . . 4:l0.658 a.ny patent in the foregoing Ji@t will  be furnished from 
Strap clam P. W .  S. Sherd . . .  . . . • . . . . . . . . . . . . . . . . . . .  4:"lO.891 this office for 25 cents. In orderinjl pleaMe state the name 
Straw stacker. A. Lammedee . . . . . . . . . . . . . . . . . . . . . . . . 4 .. Kl.86:! and number of the patent deSIred. and remit to MUnn & 
Stren"tb. '.ester. cOin.controlled. G. Soedlng . . . . . . .  431.013 Co •• 361 Broadway. New York. 
Sup port&r. See Garment supporter. Canadian Pateot .. may now be obtained by the 
S u rlltcKI forceps, If. W. Groth . . . . . . . . . . . . . . . . . . . . . . .  4.00,849 inventors for any of the inventions named in the fore-
Switcb. See · Locomotive switch. Railway I going list. provided they are simple. at a cost of $4.0 

switch.  each. If complicated. tbe cost will  be a little more. For 
Table. See FoldlnlC table Culi instruction. addre •• Munn &; Co .. 3ti1 Broad .... ay. 
Tank beater. 8. Wilks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4lIU,'lU New York. Other foreilln pateIIt.a waf al80 be obtained. 

P����!�� ,����� Po�p:��� 
Apply for Information to 

. T. M .  FOOTE REGULATOR CO. , 
Buaton,,lUIL ••• 

_POP S A F E TY VA LVE 
WATER RELI EF VALVE 
IMPROVED STEAM GAGE 

'0 STEAM ENGINE INDIOATOR 
S i ll , d e  B e l l  C ' b i ln e  " ' h i  .. tlt". and al l tnstruments 

nsed In connection wltb Steam. A ir and Water. 
Sole A !ltnls Jor t:la'rk's Lt.nen .l!'ire H ol.'l. . 

NEW YORK. LONDON . 

CROSBY STEAM GAGE & VALVE CO. rl�,.?��.:eMB'!!: 
BRASS SCREWS NUTS AND FITT I N G S  FOR ELECTRIC�1. 

'y;'y'fmt T F:  L & C o .  B O S T O N  M A S S. 

WORKING MODELS �Q� ��P��
i lo�a��� 

Inventions de\·eloped. A ( 'cnl'ate & intriC: lte work 
a s pecialty. N. "E:ULANDS";N. 107 Ri v i n gtoll St.. N. Y. 

HOME·MAI>E IN C U BATO R. -PRACTI· 
cal directions for the manufacture of an effective incu .. 
bator that bas been carefu l l Y  tested Rnd found to per
form all t h at may be reasonably eXllected j with direc
tions tor o perating. With 4 figures. ContalDed in SCI
ESTIFIC A M Jl;HI{' A N  SUPI'LKl \H:NT. N O .  ';30. Price lO 
cents. To be had at this office and from all n ewRdealers. 

�mtt i cau 
ESTA BLJ !!iHlm lS46. 

Popolar Seieu lille Paper in the World. 
Only 83. U U  a V .... ... I I I c l l  . . llnl< l'o8talle. Weekly_ �� N u mbers 1l Y ear. 

TblN w i dely c l  " cu l ated and splendidly Illustrated 
paper Is pu b 'stfd weekly. Every num ber contains su ... 
teen palles of useful i n fo l mation and a large number of 
ori,;dnal engraviugs of new i n vent10ns and discoverie8. 
reprmtelltin� Engineering Works, Steam ,\ I u chinery, 
New lnventions. Novelties i n  MechaniCS, Manufactures. 
Cbemlstry. Electricity. Te egrapby. PbotoOlrapby. Arcl1l
tecture. A griculture. Horticulture, Natural History. etc. 
Complete List of Patents eacb week. 

T e r ll l8  o f  S U bI!lCI·i p t i oll .-one copy ot the t;CIKN
TIFJC A \lERlCAN will be sent for one year-52 numbcrs
po.tage prepllid. to Ilny subscr,ber lu tb e United States. 
Canada or Mexico, on recei pt of I h n' e  .1 0 1 1 1 1 1'111 by the 
publisoers ; six m ontes, $1.50 ; t h ree months. $1.00. 

C l u b _ . -Special rates for several names, and to Post 
�I Rsters. \V rite for particulars. 

'l'b e  safest way to remit is by Po.tai Order. Draft. or 
Express Money Order. Manny carefully pluced inside 
of envelopes. secu rely sealed . and correctly llddressed, 
seldo m goes astray. but is at tbe sender'. risk. Ad. 
d ress all letters and mak.e all orders, drafts, elC., pay. 
able tu 

�'O'NN &; C O o .  
36 1 B r o a d w a y .  N ew Y o r k .  

e 
T � E  

Scientif ic Amer i can  Supplement. 
ThiS Is a separate and distinct publ1cutlon from 

TH I{ SCi K :\" 'l'lFIO AM.E R I C A S .  but ts unf1.orm therewith 
In Size. every number containin2" sixteen large pages full  
of engravings. many of wlltch are token from foreign 
papers, and accompanied with translated descripl ions. 
TH lC SCI 1f, � T I 1!'I C  AM Int i CAN SU I 'PL ICM I1:NT i s  publisbed 
weekly, ILnd includes a very wide nnge of contents. It 
presents tbe most recent papers by eminent writers in 
all the prin Cipal d e partments of SCience and the 
Useful ArtS. embraCing Biology. Geclo'ty, M i neralogy. 
Natural History. Geo� ral'hy. A rcbreololl(y . A.tronomy. 
C b e l uistry , El ectriCity, Lilz ht.  Heat. \I echani cal .Engi
neerjn�.  Steam and Railway Engi n eerin� , \ 1 i n iujl, 
Ship Building. �laline EnJ;!ineering, Photography, 
TeCbn ology, Ma.nufacturing Industr1 es. Sanitary En
gineering. Agriculture, Horticulture. Domestic Rcono .. 
my. Biograpby. Medicine, etc. A vast amount of fresh 
and valnable information obtainable in no otber pub· 
licatIon. 

The most important EnQineerinq Work8. :\1 echunil'!ms. 
and Manufactures at home and abrOQ.d arp, illustrated 
and described in t b e  SUPP I .EM lC"; T. 

Price for the 8 t ·PPL lo;)r[.ENT for t h e  United States and 
Canada. $5.00 a year, or one copy of tbe SCI E N TIFIC AM. 
EHICAN'and one copy of t h e  SU I'PLl1:M IO,1" b uth mailed 
tor one year for $i.OO. Sing l e  copies 1 0  cents. A dd ress 
and remit by putital order, expres:; money order. or check. 

l l U N N  & Co . . 36 1 BrUlldwIL Y .  N. Y .. 
P ublishers SCIE"N"T I � I C  AHE H I C A N .  

• 

Building Edition . 
THE SC1 ENTI FIC AM ERICAN ARCH l 'I'EC'I'S' .4.ND 

BUILDERS' EDITION I. Issued m onthl y.  $2.50 a year. 
Slng)e copie , .  25 cents. �'orty h,rge quarto p"ges. equal 
to about two h un d red ord inary book pages ;  forming 8 
JarJle and splendid lUu"azi ll'� of .-\ I 'ch i t  eCI 'I 1" � '  rich ... 
ly adorned with rleqllnt plates ill colo)':;. and with other 
tine engravings ; illustratin� the most interesting ex. 
amples of mudern Architectural Construction and 
a l l i ed s u bjects. 

A sppcial feature is the presentation In each number 
of a var i ety of the latpst and best plans for private resi .. 
dence:-.. city and country. including tho�e of very mod ... 
erate cost as well as the more expensive. DraWings ill 
perspective and in color are given, togeth e r  with fun 
Plans. Spec ftcatlons, Sheets of Details. Estimates, �tc. 

The elegance and cheapness of this magnificent work 
have won for it the L a r1!CSl C i I'c u l a l i o n  of any 
ArcbltectUral publication In the world. Sold by all 
n ewsdealers. $2.50 a yea". Remit to 

lUUN N & CO., Publishers, 
36 1 Broadway, New York. 

© 1890 SCIENTIFIC AMERICAN, INC.



JULY 1 2 , 1 890.] 
FaUhlded by Mathew Carey, 1785. 

H E N R Y CAR E Y  B A I R D  &. CO. 
ludustrial Publl8hers, Bookselle rs, and Importers, 

81 II Wnlnut St .. l'hi ludelphla. I'R •• U. S. A .  
rrour new and Revised Catalogue of Practical and 

Scientific Books. 86 pages. 8vo. and our other Catalogu�s 
and C i rculars, the whole covering' every branch of SCI
ence applied to the Arts. sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

ELECTRICAL BOOKS 
R E C E N T L Y  P U B L IS H E D. 

Electric Light Inolo l lotioll' and l\fnnagement of 
Accumulators .-A Pl'act ical l l an d lH l \ l k . By Sir J )avid 
Salomons. Bart. , M . A .  5th Edition, Revised and ";ll
larged, with IOU i l l ustrations . . . . .  . . • • • • • • • . . . . . . . . . .  $1.50 
" To 8ay that this book IS the best of its k ind would be 

Jtituiifi t �tutrjtau. 
NO TARIFF O N  BRAINS. Tbe Mnh"r & Gl'osh cutiery ls hnnd.forlred from razor llteel. N O W  R E Ab v .  
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'1'0 tempt you , our lJrlCe for awhile is 48c.; .5 for ,2, ----

f,?J;I':��bla�!:;b e:l��.�
e
i_i�� E- . - g Steel �bears. tlc.; Kmfe sbo""n '1 xperl' mental CI' enCe, here an d  ::;hears. $ I ,  postpald. 

B a r b e r's h o l l o w 
����

d S't;�rp �v� I -----

50 cents. 
Free List. 

& Grosh, 
40 S Street, 

TOLEDO, OHiO 

I I 
a poor comp l iment, as it is p"'�ct ical ly tbe o n l y  work u n  

H ER'1'Z'R EXPERI MENTS _ A PAPER accum�lators that has been wnt ten."-Electrtcal Revuw. 
by M. JOUb�rt, discuJoIsing t

�
he celebrated ex erirne.nts of E lectr�cal Instrument.l'Un�jng for Amnteurs.-A. Mr. H. Hertz, whtch h'lve given so much inFormatIon as r.r�ct lcal Hand,Vook. Br �' ,R . . Rotton�. Author of I to the intervent ion of the external medium 1n electrical l.he Dyn�mo. e t c. " ltb GO I l l ustratIOlls. Second phenomena. \nth 2 tllZure�. Contained in SCl 1C\' T I F I C  

--- I 
Scientif i c Bill Catalogue ' 

EdItIOn. Cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *1.20 AM l<�RICA :-:  S UPP L ":M "�NT, Nfl. 1 1 �. l 'rice 10 cents. To 
Electric Bell. and Al l  About Them.-A Practical be bad at this office and from ali newsdea lers. 

U ECENTLY P U IJ I .ISHI\D. 
Our new catalogue containinJ,! over 100 pages, includ ... ' 

inll' works on more than fifty different subjects. \Vill be 
mailed tree to any address on application . Book for Practical Men. 'Vi th more than 100 i l Iu�tra-

t ions. By S. R. Bottone, A ut hor of H rrhe Dynamo " 
.. .I1:1ectflcal Instruments :lor Amateurs," etc. 18b'1J. $1 .20. 

Electricity in Our Home. ond \Vorkshop •. -A Prde
ti(:al rllreati:-le on AUXi l iary ". lect rieal Appara t us. By 
Sydney If. \Val ker. 'VUh many i llu�tratiunM. 1889. $1..10. 

Electrical Influence �fachines.- Containin.l! a full 
acconnt of their historical development dnd their mod
ern Forms, with instructions for making them. By 
John Gray, B.Sc. 1800 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.75 

Practical Electrics. - A Universal Handy Book on 
Everyday Electrical Matters, inc l ud i ng Connect ions , 
A larma. Batteries, Bell�, Carbons, Induction, [nten
flity and Reslstance COilS, Dynamo }1�lectric Machine8, 
Ifire Ri 8ks, l\l easuring, M icrophones. Motors, Pho
n f lgraphs, Photo phones, Storage. and 'releph on es. 188� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $0.75 

Practical Electricity. - A I,aboratory and Lecture 
Course for first } ear students of ElectriCld Engineer
ing. based on the practical definition::; of the  electrical 
unitR. By 'V. E. Ayrton, F.R.S. With numerous i l l us-trations. Fourth J:j;ditioD . 1889 . . . . . . . . . . . . . . . . . . . . . $2.50 

lIT Send for Special Electrical Book Catal0gue. 
MUNN & CO., Publishers of the SCI. AM . . 

361 Broadway. New York. 

•• I advise all parents to have their boys and �1rls 
tHu�ht shorthand writinll and type-writing. A Mtenoll
rapher who can type-write his notes would be safer 
from poverty than a JUeat Greek Bcholar."-CHARLES 
READE. on H The Coming Man." 

Remington 
Standard Typewriter. 

W yckoif, Seamans & Benedict, 
New York. 

F o r  Fifteen Years the Standard, 

and to-day the most perfect develop

ment of the writing machine, embody

ing the latest and highest achieve

ments of i n ventive and m echanical 

sk i l l .  We a d d  to t h e  Remington 

every improvement that study and 

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction , with one 
Jllustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through. 
out tbe year at a temperature of from i'U0 to 36°. Con .. 
tained In S(,IE"TIFIC A>lERICAN SUPPLEMENT No. 1 16. 
Price 10 cent.. To be had at thiB Office and of all new .. 
Gealers. 
I N vrSl lI LE H f SG":S suitable for all k ind' of Hne 
work. Rena for Ramp les and price l ist. INVISI BLE 
HINCi E  CO . •  818 Chapel Street, �ew Haven. Conn. 

Useful Books! 
Manufacturers, AgrIculturists. Chemists� Kngineers. Me

chanics, Builders, men of leisure, and profeAsional 
men, of all classes. need good books in t�e l ine of 
their respective c&.l l io�s. Our post office department 
permits the transmission of books through the mailo 
at very sI!lall cost. A comprehensive catalo,;rue of' 
useful books by different authors. on more than fifty 
different subjects, has recently been pub lished for 
free circulation at the office of this paper. Subject� 
classified with names of author. Persons de8irin� 

V.A.N' I>UZEN" 
CAS & CASOLINE ENGINE 

OPERATED with COAL 
and OTH E R  MAN U FAC· 
T U R E D  GASES A N D  

GASOLI N E. 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 
VAN DUZEN 

& Gasoline Engine Co. 
E.. 2d St. , Cincinnati. O. �S B ESTOS )<'\ l'" Feli <:overings, 

Packinj.!8, Sheathing'S, &c. 
The C H A L M E R S· S P E N C E  CO., Mfrs. 

1i 9 & 61 Liberty �ll'eet, New Y O l·k. 

M U N N  &: CO . ,  PUblishers Scientific American, 

3 6 1  B.·uadwIIY, N ew Yo rk. 

.� VAN DUZ EN'S·, .. � . LOOSE ' PU LLEY ·  01 LER . ® IS A GRAND SUCCESS, THE PROOf IS � I MITATORS ARrMAKl N G  O I LERS  
.. � WHICH ARt I NFRI NGEMENTS ON O U R  

o PATrNTS "'VAN DUZEN & TI  FT Wnte ror cataloQue . C I N' T I O. 

I �rr�'� ?;)(���I� �!;;� �vI:)��fn��nrl
t
(���� 

y
rr�v,:�:��)��o:er� 

fect ed, det a i l 8  worked out. drawings made. ltepatra. 
(;ircu lars sent. Smal l  private workshops titted w ith 
lathes and complete outfi t s  of tools to let uy the hour, 
day, or week, to invent( )r� for pxperimenti nc:. 

A. J.  W}<;}<;D & CO . . tOt; Liberty �t reet, New York. 

KEEP COOL ! 

By GEO. M. HOPKINS. 
740 P ages. 680 I l l u strat ions. 

P R I C E ,  by m ai l ,  postpaid ,  • • • •  $4.00 

SEND for FREE I LLUSTRATED CI RCU LAR and 
Table of Contents . 

B I K H h d CI,ARK'S arre , eg, ANDogs ea light . Running Venti lati ng M U N N  & CO . ,  P u b l i s h e rs, 
�mCt of mbt �titnm�1C �mtdtl1lnt S'I'! ' I<: �1AC:H l H]n'. F.A.1"TS. 

Over 50 varieties manu- Adal��do�)!v�����;�ri�il��.Dry-fuctured by Catalof,!ue free. E. & B. HOLMES, GEO. P. CLARK, 36 1 Broadway . N ew York.  
n U }'J.!'ALO, :N .  Y.  Box L, Windsor Locks, Conn. 

AIWo�fl�! 1\��{iln:;'
Od AJ!ent, 744 B 'way , New York. LIGHTN ING WELL -SINKING 

----. -- SOME APPLICATIONS OF ELECTRIC Hy�fa��i����!i��Nl1!�o��i�,�,E�i"l.n, COMMERCIAL FOUNTAIN PEN 30c. Transmission.-A lecture by B'rank J. Sprague, delivered Diamond ho,p"ting Tools, Engiues, Iloilers, 

,,'riles 4 0,000 wordl'l with oue fi l l ing. uile allY good ink or pen. 
Put up ill neat box with autolDatic filler and three golden peus, 
etc..&.gents Wanted. Retail. 76c.Big Profits. ,2.10 doz. uOIItpald. 
01u Imperial P. &. P. Stamp, wltb name, lOe. Club .f l4-, .1 .0n. 
Tha. man Mfg. CII . . No. 508 E,  Bliit. SI. Balt imore, Md.  

m the Sib1ey ColleJ!e course, explaining- the various Wind Mills, Pumps. En<.>y(>lopedIB, 1 ,OOO 
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some of the many applications that havt> i lpen made in I The AmeriellR Well Worb, 
this line. W ith 14 i l lustrations. Contained in FClE!\'- 1 Aurora, III. 
TIBIO AM ERICAN SUPPLEMENT, Nos. 1 U '1, ' fl�, and { 1 1  & 1 :1 �. CaDal 
7'09. ' Price 10 cents each. 1.'0 be had at tbis office and St., (-,hiellgo, lIl. 

Ilalla., T,xu. 
from al1 newsdealers. 1 ___ 1113 Elm St., 

A �nb8titnte Cor Coal or Coke. 1 00 Gallons oC OII against �,400 Ponnds of Con I.  OIL WELL SUPPLY CO Ltd A SYST E M  FOR B U R N I N C  C R U D E  P E T R O L E U M .  • " 
The best practical results obtained by the manufacturers of Steel, Drop ForlZings. Brass Works, 

Bolt and N ut 'Yorks. and many other branches of commercial product. 

Sy::��vite pr1.PHsElssaTi Ni�1ii[Dstryi;et��E�en�R��ROUO�1,stF�:;�upl�iD�
r�.uy�er our 

91 4:; 92 'VATER STUEET, 
Pl Usbur gh, l'n. ,  

Manufacturers of everything needed 1'or 
.A:El.'X'E SZ.A.:LV -..vELLIS 

H A N C E R S  C L U T C H ES:  
PROG REOSS M A C H I N E  'WORKS, 

.A... &; F. EEO"VVN. 
44 �a:rk. �1ace. :N". Y". 

for either Gaf!;, Oil ,  Water. or Mineral Test s .  Boilers. Engine�. Pipe. 
Cord:u!e, Dri l l ing Tools. etc • 

I l lust rated ca�al f )guet price 
lists and d iscoun t  sheets 

on req uest. Jl -. , -lI E S  N E W lie S E C O N D  H A N  D -LL MATYP EWRITEFI l A L S O  R E NT E O'1-c .... '}��.a"� TYPEWRITERS ,, ' . B O U G HT. S O L D  A N O  "GE l) . ARTESIAN 
Wells, Oil an d  Gas 'fells. drilh�d 
by contract to any depth, from 5C 
to 3000 leet. We also manufacture ATIONA1- <e XCHANGE AN Y W H E R E  I N .� /�'��'� , }fzoo LASALLE ST CHICA�O . N'W CATALOGU E  ON '"PLICATION 

- - -� � J TH E U . S .  G E T OUP. P?-�,> 'e> L rg�:8[��� c���;�u:�:.q¥>�:� 

2 d � MACH I NERY "' t"  INV ENTORS and others Oeslrln,z new articles manufac

n � � � ! tured and introduced. address P. O. BOX
_ 
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able Honlle Power and Mounted 
Steam Drilling Machines for 100 to 
I)(l() ft. Send 6 cents for illustrated 
cataio/;{ue. l·it�I·Cl� �\ I l t ' t u n u  
and 0 1 1  \Vell  S u pp l y  C o . ,  

80 Beaver Street. l'oiew Y ork. N. Y. :\I ach 'y Depot, Bridg;e Store 16. � 'rankfort 8t., N.Y. 

CHICAGO NICKEL WORKS. 
MANUFACTURERS O F  

Sohn's Patent Foot Rest, 
And Other Metal Specialties. 

We 

TH E B E ST LI M E  K I LN KNOWN 
c .  D.  PAGE, Rocbester, N .  Y .  

H OW TO M AKE D Y N A M O ELEC'l'RIC 
�lachine�.-By Geo. :\1. HopkinS. Wlth drawings to scale 
and fulJ d irec>tion s for constructing dynamos of dill'erent 
sizes. 'llhe sma l l  machine is intended tor experimental 
purpo�es. Wi l l  heat from 4 to t) i.nches of platinum wire, 
produce t.he electric l i�ht. dec0mpoee water rnpidly. 
magnetize steel ,  riD!.!' a lanze gong, give powerful shocks. 
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pound wound machine. Can be run for a short time by 
two or four rueo. Requires one horae power for con
tin ued runnin/ro!'. Be�t engravinR's of dynamo ever pro
duced . Detai l s  of every part f!;hown. Winding ot arma.
ture and fie ld magnet. p lain ly i l lustrated. An y  i otel
l ill'ent person with the aid of these drawinJl;s and instruc. 
tions may make useful ,  durahle, and effective machines. 

��U�
a
�
n
� bo�U:���:�����O:i B����

e
wlgy�

e
�W York. 

I NVEST lgateyourselfand be convinced of tbe 
great opportunities offered cS!lital in PITTSBURG, KAS.NOW ' 
Natural advantages un-

equaled. For furtber Information add .  I PIttsburg Town Co., Pi ttsburg, Kansas. 

GR E AT F A L L S. ��o�J'o���i 
resources, immen�e water power: "f.ld, silver, 
copper, lead. lumbc:>r. coal , iron. eattle, horsef'!. 

wool. and agriculture. Phenomenal growth. For full 
pa,·t ie I 1 1ars. aodress "'1<: C U ET A RY IJOA U D  O F  
'1' H A Il E .  Great Fnll •.  l\fontana. 

WE M A K E  A L L  K I N DS O F  

PHO mGRAPH I C  OUTf ITS f OR  AMATEU RSI 
S e n d  for our New I l lustrated Catalogue and 

copy of Modern Photography. 

ROCH ESTER O PTICAL CO. , 
18 AQU E D U CT ST. ,  ROC H ESTE R ,  N. Y. 

EXPLOSIVES. -A VALU· 
able and intere!'ltin� paper bv C. Napier Bake. treating 
of the technology of explosives of al l  kinds. Contained 
in SCI v :\ T I FIC A M E I U CAN SVPPLEM I<NT . N o. , t S. 
Price 10 cents . To be had at this office and from all 
newsdea:ers. 

._-----------

� All Ages Enjoy this Parlor Game. 
anJ�t:l?t��!r y AlI

n
au,��'�ss. The only arrow made without a point that will stick to lass � or any smootb surface. \Vii'! not mar furnlture or hurt any one. 

Pat. in Prance, Eng� ' land, Germany, 

� U. S. and � Canada. 

Post- paid, 
Nickel, $1 .  
Brouze,75c. 

R U BBER T I P P E D  AR ROW C O . ,  
Patentees and lJlanufacful'r I'S, Boston., Mass., U. S . .A 

FOR S A L  E .  !g�l� ygr
l
?:f���nftfJ:��d 

circulars to W. H. THOMAS, Patentee, Jenkintown, Ps. 

T� Scientifi c A meri can 
PUBLICATIONS FOR 1 890. PERFECT�SPAPER L E N E w  � F I  The prices of the d i fferent pUblications in the United 

The Koch Patent File . for preserv1n2" newspapers, Mag- State!;, Canada, :md �ex iCo are as fol lows . 
azinps. and pamoh lets, has been recpntly improved and RA r �� �  BY l1AIL. 
price rel1uced. �ubscriber8 to the RC l I<XT I F I C  AM E lf l - 1 The ScientiHc American (weekly one year . ,3.00 f'A N �nd SC I E \" TTJt'IC A:'\I F. F\l('A \" SU P PL E �I I NT ca n be T .... . . , . . '" supplIed. for. the low price of $l .. JO by m�il .

. 
or �1.2f) �t �he he . :lentlt1C Arr.encan tsupplement (weekly). one 

otHce of thIS paper. Heavy bo� rd !'1ldc"' ; 1 n SCrlptlOn YP,l r . • . . ' . ' • • . . • 5.00 
h SCIENrrlFIC AMERICAN " in eiIt . �ecessa ry for The SCient,ific American. Spanish Edition (monthly) 
every one who wishes to preserve the papt' r. Address one year. 3.00 

lU U N  N & CO •• Publ1shera SC I R- X T I FIC A M E RICAN . The �cipntlt1c Ameriean. A J'chite(;ts and Builders 
}j�d ;tion (month l y ) . one vear. . 2.50 

('() M R l N }<; 1l RATES. 
The SClent.tHc American and �upplement, . $7.00 C E L E B R A T E D S U T T .cJ N  R I N G  PA O K I N G . a copy. have only to ask for it. and it will be mailed I PIONEER RUBBEP. PA" KING P O S I T I V E LY AN l-i""FR I CT IO"! . S P EC IALLY E N D ORS E D  F O R  H I G H  S P E E D  ENG I N E S  

t o  them. Address. 

f 

MVNN  & (:0 •• 3 6-1 IIrondway, New York. _ __ . __ . .  . __ . _. _  
- 'i S f. r. o  ' O R  .,AMPlE. PACOGE I;t;C PA.RTICU LARS TO E R I E  R U B B E R  Co E R I E  pA U S A 

DEAFNEss " HEAD NOISES CURED bT IDE A U'rOItlATIC ENGINES. TRACTION AND PORTABLE ENGINES. 
Peck's INVISIBLE TU8UL�R EAR ST'El.A.l.\I.I: ::R.OAD � Ox.. L:EJR.S 

fortable. succe""tu l wb��f�IIP��;"�?�:'::.'L�TIi�(\�� WE1TIlI YEit PATENT FU Il N A CE. (Um .E,R ,. O F  EVERY D ESCIUPTfON. 
I»·oo[. r •••• Address F. IIISCOX. 858 BrO&<l""1, 1I." York. Mnnufactured bv FOU N DRY & MACHINE DEPART.)I ENT, Harrlsbur&" Po" U. S. A .  

The Scien t 1 tl c  American and  A rchitects and Build-
ers r:ditiof., . h.OO 

The Scient ifl c A merican , Supplement, and Arcbi. 
tects and Bui l ders Edition. 9.00 

Proportiorult.e Rates Jor Six Months. 

This inc l l1cte� postage. which we pay. Remit by postal 
or express money order, or draft to order of MUNS .\0 CO •• 361 Broadway, New York. 

W 0 R K I N  G M O O  E L S & L IGHT MACHIN ERY.  I NVEN T IONS  D EVELOPED.  Send for Model  C ircu lar. J ones  Bros .  E .C o .. , �n ' t i :  O .  

© 1890 SCIENTIFIC AMERICAN, INC.



Inside Pnfle. ("Reb i n sert i on _ _  • , :l  cents a line. Back Page, e a c h  i nser.ion • • •  $1 .00 a line. 

THE GUTTA PERCHA &: RUBBER MFG. CO. 
Tha Largest Manufaoturers of Meohanioal Rnbber Goods in the World. 

ESl'tabl.:1ahec1. 1 B G B. 
SY��LUS[ MAlUA�lt m�� W�RKS 

W B B U R NS PROpTR 
The above are charges per agate lIne--about eight 

words per line. This notice shows the width of the line, 
a.nd is Bet in allat e type. Engravings may bead adver
tisements at the same rate per agate line. by measure. ment, as the letter press. Advertisements must be received at publication office as early as Thursday morn
ing to appear in next issue. 

================ 

packi��J�!�!�,������������=���l�;::. �� 0 �!�STA���! �!W��DS * ONE STAll IIACI SAW WILL DO AS lItJCII * 
WOll!: AS rIVE or ANY OTBlilII XIND.-N. B. 

Victor Eicycles ! 
For pleasure, business. recrea

tion, and for anything you 
could use a bicycle for. 

VIC'I'ORS A RE BEST ! 

Send for catalogue 

Ovprman W beel CO., Makers, 
Cbicopee Falls, IUns ... 

ELECTR I C I TY, LIGH T AND HEAT. -A ledure b y  Prof. C .  F. Brackett, delivered before the New York Electric Club-Facts about electrical cond u ctors. Production of electric light in the cheapest possible way. 'rhe relations between the three vibratory forces and the si gnifica nce of Herz's recent experim e n r s .  Contained in SCI ENTIFIC AMER I CAN ::;UPPLE_ 

�:l�l.�ri';"s o�s,,� ::ig g�;!,. all '��C:slge�r�'i':. eack. To be 

THE COP Y I N G  PAD.-H OW TO MAKE 
and h o w  to u�e ; w i t h  an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made ; how to apply the written 
�;���itge��� ����N��;I�O�:���gA�o���P��E�:N�tir�: 43N. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

Hoskins' Patent Hydro·Carbon B L O W- P I P E  A N D  ASSAY FURN ACES. 
�t7e���

t
e, �cOo���tcaf���� 

able. and aul omatic. 
Send for Price List. 

J E N KI NS B ROS. V A LV E S ! 
JEN K I N �  BROS., 71 .J ohn St., N. Y.; 105 M i l k  "t., 

Boston; 21 North 5th St., Phila.: 54 Dearborn St., Chicago. 

W. Hoskins, 81  S. Clark St . •  

G
O 

M PT 0 M ET E R ; "'·; \;·'"" ' '' ·· ;· ········��R�oom�50. C�hiCa�gO, D�l. 

ALL �.� I.��'bTB't.IEfr:� CHEM ICAL ICE MACH I NES 
Solved rapidly and accu rately 

l'lte am and
l
�!e�� ��".!:;�y':.�.��rm��;J,!
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by u s  i n 9 the Compiometer. C. :EI:. X>:E L.A.D/E .A.·I':E� do C<> •• 
S a  v e s  40 per cent. of t ime.  Foot We.t 1 3 t b  �t., N ew York. 
Entire relief from mental stra i n  
Adapted t o  al l  commercial and 
scientific computations. Send 
for c i rcu lar. 

TA K H A N T  M F G .  CO., 52·56 I l linois St., Chic3ITO, 

S A W S Wanted 50.000 Sawyers SAW S a n d  Lumbermen t o  

A send u s  their full  address for a copy of Em. A erson's or Book of �A WS. new 1800 edi-
tion. "\Ve are first to introduce NATURAL 

WGAS for heating and tempering Sau'8 With
W wonderful effect upon improving their qual-

ity and toughn ess, enabling us to reduce S J)riees. A ddress EIUER,",O S ,  SIUI'l'H S & CO. (Ltd.), Beaver F a l l s ,  l'a. 

THE AMBRI�AN BBLL TBLBPH�NE ��I 
95 M I LK ST . ,  BOSTO N ,  M ASS. 

This Com pany owns th e Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 1 74, 4G5, and January 30th, 
1877, No. 1 86, 787. 

The transmission of Speech by all known 
forlll s  of Electric Speakin g  Telephones in
fri t l ges the right secured to this Company 
by t h e  above patents, and renders each 
i n d i v idual user of telephones not furnish
ed b y  it or  its  l icensees responsible for such 
ul l ' a w f u l  use. and all the cOllsequence� 
t i l ereof, and liable to s u i t  therefor. 

S T E A M  ENG I NES 
Upright and Horizontal, 

S ta tionary, 
Portable and Semi.Portable. 

S to 1 6  Horse Power. 
Illustrated Pamphlet Free. Addresl 
A M E S L E FFE L &. CO.  

SPRINGFIELD, OHIO, 
or 1 1 0  Liberty St .. New York. 

THE STEAM EN GIN E ; ITS PRINCI· 
pIes, its development . its future and perfection.-A pa
per by E. N. Dickerson, givi ng an outhne of th e history of the steam engine, and discussing the principles upon 
whieh it operat es and which limit it::; capacity. \Vith 2 
figures. Contained in S('IE�TIlnc AMEltlC ')"  X SUPPLE
MENT, No. tiSti. Price 10 cents. To be had at this 
office and from ail  newsdealers. 

OATES ROC K & ORE  BREAKER 
Capacity u p  to 150 yards per hour. 

Has produced more ballast, road 
metal. and broken m ore ore than 
aU other Breakers combined. 

Send tor Catalogues. 
C AT E S  I R O N  W O R KS 

1)0 C So. Clinton "'t. , tJHICAGO. 
215 Franklin St • •  Boston, Mass. 

PAT E N T S ! 
M ES S H S .  M UNN & co . •  in connection with the publi

cation of the Scn:NTIFIC' AMElUC'AN, continue to ex
amine i m provements, and to act us Bolicitors of Pateuts 
for in ventors. 

In this line of business they have had fortu-one years' 
!xperience. and now have HHeqlwleri facilities for the 
preparation of Patent ()rawin!;!s, 8pecitications, and the 
prosecution of A p p l icatic, n s  for Patentioi i n  t h e  U n i t ed 
States. Canada. and Iforeign Cuuntries. Messrs • .\i unn & 
Co. also attend to t h e  preparation of Caveats. Copyri/lhts 
for Books, Labels, Reissues, ASSIgnments. and Reports 
on Infringements of  Paw nts. A l l  busines� i ntrusted to 
them is done w i th speCial care and promptness, on very 
reasonable terms. 

A pamphlet sent fre€' of char!!e. on application, con
taimng ful l in format ion about Patents and how to pro
cure them i direction� concern ir.g Labels, Copyrights, 
Designs, Patents, A p peals, Reissues, Infringements. As
signments. Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send. free of cha1'ge. a Synopsis of  Foreign Pa
tent Laws. showing the cost and method of securing 
patents in all the princi pal cou ntries of t h e  world. 

MUNN &: C O . ,  Sol i c i t o r  .. o f  Patents, 
361 Bro.adway. New York. 

BRA NCH O �'F1CEB.-No. 622 and 624 F Street, Pa-0iII0 Bulllling, near 7th Street, Washington, D. C. 

NEW KODAKS 
" You press the button, 

we do the rest." 

Seven New 
Styles and 

Si:lles 
ALL LOADED WITH 

Transparent 
Films. 

N A. T:J:C>N AL 
STEEL 

TUBE CLEANER 

Catalogue Free. 

POPE MFG 00 BR ANCH HOUSES I 
• • 12 Warren St., NEWYOalt. 

n Frankl in St. ,  BOSTON. 291 Wabash Avo., CHICAGO. 

Catalogue free. Address Typewriter Department, 
POPE IUFG. CO., Boston, New York, Chicago. 

BASE BALL. - A DESCRIPTION OF 
the great national game of the United States, by an 
lt�gA
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E�TIFIC A M I': lUCAN SU PPLEM }i�NT, No. 693. Price 
10 cents. '1'0 be. had at this Office and from all news
denIers. 

]]Ildorsed by the besi"Engineers. 
CHALM E RS - SP E N C E  CO. 

Office, 6 9  Liberty Street, 
Works, 419·425 E. Eighth St.,New York 

__ THE F RE D'K C R A N E CHEMI CAL C o  
S H O R T  H I L L S ,  N . J .- B O X 9 I A" • 

Z A P O N S .  B R U SH & D I P. LACQU ERS. VAR N I S H. S H ELLACS.BlACKS. BRI LlIANT & D EAD. J APANS AIR DRYING . ENAM E LS ,  T R A N S PARE NT, FOR META L AND WOOD. P R O O F  AGAINST 
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ELECTRO MOTOR, SIMPLE, HOW TO 
make. By G. M. Hopklns.-Descriptlon of a small electro 
motor devi�ed and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advan tage by a current de rived frum a battery, and 
which woul d  h ave sutH.cien t  power to operate a foot 
lathe or any machine requiring not over one man power. 
W ith 11 figures. Contained in �cn;NTIF I C  AME1U(,AN 
SUPPL I<:M }<:NT, No. 6 4 1 . PTice 10 cents. '1'0 be had at 
this ottlce and from all ne"?'sdealers. 

ON GAS EN GINES. - A VALUABLE 
paper by E. Delamare-llebouttevilIe, touchin" upon the 
history of gas mot ors in general. and descri bing in de
tail the " Simplex " engine invented by the author and 
M r  M a l andin. With 2� tlgures. Contained in SCU:NTIFIC 
AM ICRICAN �UPPLEMENT. N os. 7 1 1i  and 7 1 ti.  Price 10 
cents each. To be had at this office and from all news
dealers. 
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For all kinds of PA SSENGER and FREIGHT 
Elevator Ser�-Ice. 

OTIS B ROT H E RS &. CO. 
General Offices, NEW YORK. 

Can be used Any Place, to do Any 
ll"ork, and by Any Une. No Boiler ! 
No Fire ! No Steam ! No Ashes ! 
No Gauges ! No Engineer ! A per
fectly safe Motor for all places and 
purposes. Cost of operation about one 
cent an }ttnlr to each indicated horse 
pO'lUer. For Ci rculars. etc., address � ::;:. 

EcoDomy. UeHa�m,y, Charter Gas Engine  Co, 
SimpliCity. Sah!ty. P. O .  Box 148, �terling, Ill. 

THE TEACHING OF SCIRN CE.-
Report of t h e  British Association Committee appointed 
for the purpose of inquiring into and reporting upon the 
present methods of teaching chemistry. Contained in 
SC I EN T I FIC AMERICAN SUPPLK'IE�T.  Nos. '34 and 
735. Price ten cents each. To be had atthis office and 
from allnews dealers. 

TO BUS INESS MEN 
The value of the SCIENT I FIC Al\lERICAN as an adver .. 

tising medium cannot be overestimated. Its Circulation 
is many times I1reater than that of any similar journal 
now published. It  goes into all the States and 'Territo .. 
ries, and is read in all the prinCipal l ibraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news .. 
paper. He wants Circulation. This he has when he 
advertises in the SCIE�'I'IFIl' Al\.HJltICA N. A n d  do not 
let the advertising agent intluence yOll to substitute 
Borne other paper for the Sf'IENTIFIC A l\IEIUCAN. when 
sel ecting a list of publications in WIllen you deCide It is 
for your interest to advertise. '1'his is frequently done. 
for the reason tnat tne agent gets a larger commiSSion 
f'rom the pap�rs having a small circulation tn&n is aHow
ed on the SCIEXTIFIC AMERICAN. 

For rates �ee top o f  first col u m n  of this page, or ad
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THE P H O N O GRAPH . -A DETAILED 
descripti on of the new and" improved form of the pho
n'lgraph jUf't brought out by Edison. With B engrav
ings. Contained in SCI I� ' TJFIC A.MERIC�<\N SUP PLF.
M ENT, 1\0 . •  j3 � .  Price 10 cents. '1'0 be llad at t h i s  
office a n d  f r o m  a l l  n ewsdeal ers. 
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Each tool will open as wide as its legs are 

long, so a 2� inch opens 2� inches, 3:-3, 4-4. �, 
6-6, 6-8%. Ideal and Leader SprIng D,VI. 
ders and CaliperH, Ideal Surface Gauges, Depth 
Gauges, and 11'i n e  Machinists' ':I.'ools. or Illustmlcd catalogue jree to all. 
J. STEVENS A R iU S  & 'I'OOL CO., P. O. Box 280. Chicopee Falls, Mass. 

ALU:\1 T NUM. -DESCRIPTlON OF THE 
method o f  m a n u facturing this metal from cryo lite as 
pract ieecl at the A 1 1 i ance A lUminum Works at "· al l send. 
With 3 figure:". Contained in SCI EKTIFIC AMEHICAN 
SPP I'LF..,'·''NT, No. 7 3 1 . Price 10 cents. To be had at 
thiA officE" and from all newsdealers. 

N U T  TAP P I N C  
MACHINE. 

D U R R E L L' S P AT E N T .  
No. 1 Machine, 000 lb., 7 spindles. '" 2 �� 1,Q50 H 'l " 
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