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REPAIRING A FOUNDATION. 

An interesting piece of engineering work has been re
cently completed at the Columbia Elevator, Provi
dence, R .  I. It consisted in constructinga new founda
tion wall under a large, substantial brick building, with
out seriously disorganizing its internal arrangement, 
and without great expentle. The building consists of a 
brick storehouse and, separated by a brick wall, a 
wooden granary (slated), with the two lower stories, 

I which are used for milling purposes, built of brick. 
Serious cracks had occurred in the brick walls in the 
north and east sides of the building. containing the 
milling and granary departments which made it evi
dent that steps should be taken to prevent the struc
ture from falling about the ears· of the occupants. 
Upon examination it was found that the ground where 
the building was erected, and which formerly was a low 
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marsh. was so springy and soft that the wash from the 
steamers constantly coming into an adjoining slip, and 
the movement of the tides, had affected the stability of 
the piles upon which the foundation wall had been 
erected. The dredging carried on in the harbor had also 
added its share of the work of destruction. The piles 
were pushed out under the thrust caused by the weight 
of the building. and, not having any backing at the 
top to

· 
hold them, cracks large enough to receive the 

doubled fist had appeared in the brick walls. 
The work of reconstruction was put in the hands of 

Mr. J. Herbert Shedd. C.E., and the g�neral plan de
cided upon was the laying of a concrete bed under the 
wall, and its subsequent rebuilding while the structure 
was temporarily sustained on beams and jack screws. 
The first steps taken were the building of a bulkhead 
alwost parallei with the north wall, of sheet piling, 

[$3.00 per Year. 
made up of sticks of Southern pine, 8 inches thick by 
12 01' 14 inchetl wide, and about 30 feet in length. Each 
stick was grooved to receive a 2 inch spline, and. in order 
to drive each pile as close as possible to its neighbor, 
the side next to the adjoining pile was beveled, thus 
assuring its close contact. The spline was driven after 
each pile, serving as a guide for the next, and render
ing the wall more solid and tight. The piles were 
held while being driven by two stringers, which were 
used as guil'les. Both the hydraulic system and the 
steam hammer were employed in driving the piles. As 
may be seen by examining the plan. the piling was 
turned in at each end to prevent the inflow of water at 
these points. 

In order to tie the bulkhead firmly in position, 3 inch 
iron bolts were passed through the north and the inner 

(Continued on page 194.) 
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THE BELL TELEPHONE CASES DECIDED-THE PATENT arts, arts which may be used to advantage, that can bf 

SUSTAINED. made the subject of a patent. The language of the 
The judgment of the Supreme Court in the long de- statute is : 

layed telephone cases was delivered March 19. The fol- " , Any person who has invented or discovered any 
lowing were the cases: new or useful art, machine, manufacture or composition 
Amos E. Dolbear :!. al., AppeUants, } U. S. C. C. 

of matter may obtain a patent.''' 

The American Bell Telephone Co. 
Mass. " What Bell claims il!! the art of creating changes of 

intensity in a continuous current of electricity exactly 
The Molecular Telephone Co. et oJ., f USC C corresponding to the changes of density in the. air 

'Il8. Appellants, ' . . . 

The American Bell Telephone Co. et al. S. D. N. Y. caused by the vibrations which accompany vocal or 
[Cross appeal in the same case. other sounds, and of the use of the electric condition 

The Cl
.
ay Commerci�l

s.
Telep

. 
hone Co. et al. } U. S. C. C. 

that is thus created for sending and receiving articulate 
v speech telegraphically. For that, among other things, 

The American Bell Telephone Co. et al. E. D. Pa. the patent of 1876 was, in. our opinion, issued, and the 
The People's Telephone Co. et al., } U S C ·C point to be decided is whether as such a patent it can 

'!ls. Appellants, ' . . . be sustained." 
The American Bell Telephone Co . et at. 

S
. D. N. Y. " An effort was made in the argument to confine the 

The Overland Telephone Co. et oJ., } 
USC C patent to the magneto instrumeut, and such modes of 

'!ls. Ap'Pellants, ' . . .  
t· 1 t · I d I t' Id b 

The American Bell Telephone Co. et ale 
S. D. N. Y. crea 109 e ec rIca un u a Ions as cou e produced 

by this form of apparatus, the position being that such 
The opinion was written by the late Chief Justice an apparatus necessarily employed a closed circuit in. 

Waite. We make the following abstracts: capable of being opened, and a continuous current in-
•• The important question which meets us at the out- capable of being intermittent. But this argulllent 

set in each of these cases is as to the scope of the fifth ignores the fact that the claim is, first, for the process, 
claim of Bell's patent of March 7, 1876, which is as fol- and, second, for the apparatus. It is to be read as, 
lows: first, a claim for the method of transmitting vocal or 

" • The method of and apparatus for transmitting vo- other sounds telegraphically, a.s herein described, by 
cal or other sounds telegraphically, as .herein described, causing electrical undulations similar in form to the 
by causing electrical undulations similar in form to the vibrations of air accompanying the vocal or other 
vibrations of the air accompanying the said vocal or sounds, substantially as set forth, and, second, for an 
other sounds, substantially as set forth.' apparatus for transmitting vocal or other sounds tele-

"It is contended that this embraces the art of trans- graphically as herein described, by causing electrical 
ferring to or impressing upon a current of electricity undulations, substantially as set forth. 
the vibrations of air produced by the human voice in .. The method • as herein described' is to cause gradual 
articulate speech, in such a. way that the speech will be changes in the intensity of the electrical current used 
carried to and received by a listener at a distance on as the medium of transmission, which shall be exactly 
the line of the current. Articulate speech is not men- analogous to the changes in the density of the air oc
tioned by name in the patent. The invention as de- casioned by the peculiarities in the shapes of the un
scribed consists in the employment of a vibratory or dulations produced in speech, in the manner substan
undulatory current of electric�ty, in eontradistinction tially as set forth, that is to say, by the vibration or 
to a merely intermittent or pulsatory current, and of a motion of bodies capable of inductive action, or by the 
method of and apparatus. for producing electrical un- vibration of the conducting wire itself in the neighbor
dnlations upon the line wire. hood of such bodies, which is the magneto method, or 

" A pulsatory current is descri,bed as one caused by by alternately increasing and diminishing the resist
sudden or instantaneous changes of intensity, and an ance of the circuit, or by alternately increasing and di
electriCRJ undulation as the result of gradual changes of minishing the power of the battery, which is the va
intensity, exactly analogous to the changes in the dens- riable resistanee method. This is the process which 
ity of air occasioned by simple pendulous vibrations. has been patented, and it may be operated in either 

" Among the uses to which this art may be put is of the ways specified. The circuit must be kept closed 
said to be the telegraphic transmission of noises or to be used su(,,cessfully, but this does not necessarily 
sounds of any kind; and it is also said that the undu- imply that it must be so constructed or so operated 
latory current, when created in the way pointed out, upon as to be incapable of being opened. If opened, 
will produce through the receiver at the receiving end it will fail to act for the timo being, and the process 
of the line a similar sound to that uttered into the will be interrupted, but there is nothing in the patent 
transmitter at the transmitting end. One of the means which requires it to be operated by instruments which 
of imparting the necessary vibrations to the transmit- are incapable of.make and break. The apparatus,' as 
ter to produce the undulations may be the human herein described, ' which is included in the claim, is un
voice. Articulate speech is certainly included in this doubtedly one in which the electro magnet is employed, 
description, for it is an uttered sound produced by the constructed SUbstantially as set forth in the speeifica
human voice." tion. The one acting on the variable resistance mode 

" In this art, or, what is the same thing under the pa- is not described, further than to say that the vibration 
tent law, this process, this way of transmitting speech, of the conducting wire in mercury or other liquid in
electricity, one of the forces of nature, is employed; but cluded in the circuit occasions undulations in the 
electricity left to itself will not do what is wanted. current, and no very specific directions are given as 
The art consists in so controlling the force as to make to the manner in which it must be constructed. The 
it accomplish the purpose. patent is both for the magneto and variable resistanee 

" It had long been believed that if the vibrations of methods, and partieularly for the magneto appamtull 
air caused by the voice in speaking could be reproduced which is described or its equivalent. There is no pat
at a distance by means of electricity, the speech "itself ent for any variable resistance apparatus. 
would be �eproduced and understood. How to do it " It is undoubtedly true that when Bell got his pat
was the question. Bell discovered that it could be done ent, he thought the magneto method was the best. In
by gradually changing the intensity of a continuous deed, he said in express terms he preferred it. But 
electrical current, so as to make it correspond exactly to that does not exclude the use of the other, if it turns 
the changes in the density of the air caused by the voice. out to be the most desirable way of using the process 
This was his art. He then devised a way in which these under any circumstances. Both forms of apparatus 
changes of intensity could be made and speech actually operate on a closed circuit by a gradual change of in· 
transmitted. Thus his art was put in a condition for tensity, and not by alternately making and breaking 
practical use. In doing this, both diseovery and inven- the circuit or by sudden and instantaneous changes, 
tion, in the popular sense of those terms, were involved- and they each require to be so adjusted as to prevent 
discovery iu finding the art, and invention in devising interruptions. If they break, it is a fault, and the pro
means of making it useful; and for l'Iuch discovery and cess stops until the connection is restored. " 
such invention the law has given the discoverer;and in- .. We come now to consider the alleged anticipation 
ventor the right to a patent-as discoverer for the use- of Philipp Reis; and here it is to be always kept in 
ful art, process, and method. of doing the thing he has miud that the question is not whether the apparatus 
found, and as inventor for the means he has devised to devised by Reis to give effect to his theory can be made 
make the discovery one of actual value. Other in- with our present knowledge to transmit speech, but 
ventors may compete wit� him for the ways of giving whether Reis had in his time found out a way of using 
effect to the discovery, but the new art he has found it successfully for that purpose, not as to the character 
will belong to him and those claiming under him, dur- of the apparatus, but as to the mode of treating the 
ing the life of his patent. If another discoverS a dif- current of electricity on which the apparatus is to act, 
ferent art or method of doing the same thing, .. reduces so as to make that current a medium for receiving vi
it to practical use, and gets a patent for his discovery, brations of air created by the human voice in articulate 
the new discovery will be the property of the new dis- speech at one place, and in effect delivering them at 
coverer •. and thereafter the two will be permitted to the ear of the listener in another place. Bell's patent 
operate, each in his own way, without interference by is not alone for the particular apparatus that he de
the other. The only question between them will be scribes, but fot.: the process that apparatus was designed 
whether the second discovery is in fact different from to put into use. His patent would be just as good if 
the first. he had actually used the Reis apparatus in developing 

" A patent for the art does not necessarily involve a the process for .which it was granted. That Reis knew 
patent for the particular means employed for using it. what had to be accomplished in order to transmit 
Indeed, the mention of any means in the specification speech by electricity is very apparent, for in his first 
or descriptive portion of the patent is only necessary paper he said: 
to show that the art can be used; for it is only usefuli " • Since it is possible to produce anywhere or in any 
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manner vibrations whose curves shall be the same as the words, and that is a matter that. they could not be 
those of any given tone or combination of tones, we mistaken about. It did not require science nor litera
shall receive the same impression as that.. tone or com- ture nor refinement to understand that. 

then never rallied. Owing to his position, many ad· 
journments of the courts throughout the country were 
taken. 

bination of tones would have produced·on us.''' " In regard to the :other instrument, some forty or 
Electricity In the Hotel Ponce de Leon, 

St. An�nliltlne. 
"Reis discovered how to reproduce musical tones, fifty wituesses were produced who saw it. Many of 

but he did no more. He could siug through his tele- them heard the language produced through it, and 
phone, but he could not talk. From the beginning to a number of witnesses who did not hear the Ian
the end he has conceded this. In his first paper he guage produced through these instruments saw 
said : them or heard them talked about, so as to fix the time 

Mr. H. M. Flagler has, in his famous hotel, the 
largest isolated plant for supplying electricity in 
this country, or, in fact, in the world. 

" • Hitherto it has not been possible to produce the that they were in existence, and it seems to us that OIl 
tones of human speech with a distinctness sufficient for this subject of time. and of result there is such a cloud 
every one. The consonants are for the most part re- of witnesses that it is impossible not to give credence 
produced pretty distinctly, but the vowels as yet not to them. There is no doubt that Mr. Bell's merits are 
in an equal degree. The cause of this I will attempt very great in appreciating the importance of the dis-
to explain.' covery, and in bringing it before the public in such a 

.. .And again: manner as to make it appear to be what it is, one of 

... I have succeeded in constructing an apparatus I the most important discoveries of the century. He 
with which I am enabled to reproduce the tones of va- was a man whose professional experience and whose 
rinus instrumentM, and even to a c61'tain extent the I 8cientific attainments enabled him to see at a glance 
human voice.' the importance of it. Drawbaugh was a different sort 

.. None of the many writers whose papers are found of man. He did not see it. Had he done so, he 
in the records claim more than this for Reis or his dis- would have taken measures to interest persons with him 
co very." in it, and have brought it out. He was a mechanic, a 

"We have not had our attention called to a single plain mechanic, somewhat better instructed, perhaps, 
item of evidence which tends in any way to show that than most ordinary mechanics, a man of more reading, 
Reis, or any one who wrote about him, had in his mind a man of more intelligence. But he looked upon what 
anything else than that the intermittent current caused I he made more as a curiosity than a matter of specula
by the opening and closing of the circuit could be used tion, a matter of financial importance or of importance 
to do what was wanted. No one seems to have thought to the public. This is the way we view his condition 
that there could be any other way. .All recognized the of mind in regard to it, and explain why he had not 
fact that the minor differences in the original Yibra- taken more painR to bring it forward to the notice of 

�tit.Ose Jm.d not been satisfactorily reproduced, but the public. It is the tendency of the human mind to 
. they attributed it to the imperfect mechanism of the attach importance to the results and inventions of those 

apparatus used rather than to any fault in the prin- who have achieved eminence. Watt was the idol of the 
ciple on which the operation was made to depend. British nation, from' the time of his' first invention of 

"It was left for Bell to discover that the failure the steam engine until the day of his death, and until 
was due, not to workmanship, but to the principle the present time; and everything that was invented 
which was adopted as the basis of what was to be about the steam engine was attributed to him. It was 
done. He found that what he called the intermittent the glory of England, the glory of Watt, and of course 
current, one caused by alternately opening and closing every patriotic British subject would hoot at anything 
the circuit, could not be made, under any circum- it was claimed Watt did not invent:or attribute it to 
stances, to reproduce the delicate forms of the air him. That is a principle of the human mind on which 
vibrations caused by the human voice in articulate we think a great deal may be explained with regard to 
speech, but that the true way was to operate on an un- the feeling toward t.his important service which Mr. 
broken current, by increasing and diminishing its in- Bell has rendered with regard to this invention. The 
tensity. This he called a vibratory or undulatory plain mechanic of Pennsylvania is of no account. The 
current, not because the current was supposed to actu- scientific and illustrious-for he is illustrious-Mr. Bell, 
ally take that form, but because that language ex- it cannot be but that he did invent this thing! .And 
pressed with sufficient accuracy his ide'a of a current yet if Mr. Bell on the 14th day of January (I think it 
which was subjected to gradual changes of intensity, was) or February, when he applied for his patent at 
�ctly analogous to the changes of density in the air the Patent Office, had had in his laboratory the things 
occasioned by its vibrations. Such was his discovery, that Drawbaugh had, he would have been filled with 
and it was new. Reis never thought of it, and he an excitement far exceeding that which has animated 
failed to transmit speech telegraphically. Bell did, the great inventors of the world when they made the 
and he succeeded. Under such circumstances, it is im- discoveries they have made, and he would have ex
possible to hold that what Reis did was an anticipation claimed: 'Eureka! Eureka!' He would have ap
of the discoveries of Bell. To follow Reis is to fail, preciated it, if Drawbaugh did not. 
but to follow Bell is to succeed. The difference be- .. What had he when he applied for his patent ? On 
tween the two is just the difference between failure the 10th of June, 1875, they thought they heard some
and success. If Reis had kept on, he might have found thing, but were not sure ; but he knew the principle, 
out the way to succeed, but he stopped and failed. and he patented it. Up to the time of making his ap
Bell took up the work and carried it on to a successful plication for a patent they had not succeeded in pro
issue." ducing intelligible speech, more than a word or two; 

The other alleged anticipations of Bell's invention perhaps a word or two. If Bell had done at that time 
are then discussed, including those of Van der Weyde, as much as Drawbaugh had done, according to the evi
McDonough, Varley, and Drawbaugh, all of which are dence, he would have had no hesitation iIl claiming the 
dismissed as untenable. The decision is sustained by greate&t discovery that the world has seen in the 
four of the judgAs, while three of them dissent, be- present century. 
lieving Drawbaugh to be the prior inventor. "This is an outline of the views which we have on 

.At the conclusion of the reading of the opinion of the this subject. We have nothing to say depreciatory of 
court, Mr. Justice Bradley said that: "Mr. Justice Mr. Bell at all, for he has real merits; but we think 
Field, Mr. Justice Harlan, and myself are not able to that this obscure mechanic did do the thing, and that 
concur with the other members of the court in the he is entitled t.o the merit of being the first inventor. 
result which has been reached. The point on which "We will take an opportunity within a few days to 
we dissent is the question of Drawbaugh's invention. write a further statement and file it:' 
We think that Drawbaugh did anticipate the inv�ntion 
of Mr. Bell. We think that the evidence to that point 

••• I • 

is so overwhelming, both with regard to the number CHIEF JUSTICE WAITE. 

and character of the witnesses, that it cannot be over- At six o'clock on the morning of March 23 oc
come. Of course, it is a question of fact depending curred the death of Judge Morrison Remich Waite, 
upon the weight of the evidence, and involves no ques- the Chief Justice of the Supreme Court of the United 
tion of law, and th1'lrefore it is a matter that does not States, and the seventh incumbent of that dignity. 
require much observation on the part of those who dis- He was born in Lyme, Conn., November 29, 1816. In 
sent from the opinion, which is very ably drawn, and 1837 he graduated from Yale College and took up the 
undoubtedly presents the whole case with great force. study of law. He settled in Maumee City, .ohio, and 
But on this point we cannot concur in the views of the there practiced his profession. In 1849 he was a mem
court. We think that Drawbaugh did have an .instru- ber of the State legislature. A year later, he moved to 
ment in his shop as early as 1869 which used the vari- Toledo. He was acquiring much influence in the po
able resistance instrumentality in transmitting articu- litical life of the day, and declined many offers of nomi
late speech to a distance, by means of electricity, and I nations to Congress, and refused also a seat on the 
was distinctly heard and understood. That is the bench of the State of Ohio Supreme Court. In 1871-72 
whole invention, so far as variable resistance is con- he was one of the counsel for the United State!! before 
cerned. the Geneva .Arbitration Tribunal. In 1873 he pre-

It consists of four Babcock & Wilcox multitubu
lar boilers, each of which has a nominal rating of 107 
horse power; four .Armington & Sims engines, three 
of 60 horse power and one of 125. 

Each of the 60 horse power engines drives an Edison 
dynamo of the latest type, having a capacity of.640 six
teen-candle lights. The other engine drives two ma
chines of the No. 16 type. The rating given is nomi
nal, as the plant admits of an increase in powllr of 25 
per cent over and above the rating. 

It is doubtful if there exists another electric light 
plant with so perfect a system of control and regula
tion. 

Each dynamo has its own regulator, which controls 
the amount of electricity produced, and indicators 
showing the volume and pressure of the electricity. 

The machines are all connected to heavy bars of flat 
copper, termed " omnibus wires," with which, by a 
switch in the headboard of the machines, they may in
stantly be connected or disconnected. To the " omni
bus wires " are connected a series of heavy copper 
cables, called •• feeders," which pass to the most im
portant centers of lighting in the hotels Ponce de 
Leon and .Alcazar. No lamps are directly connected to 
these" feeders," but they carry the current to the local 
distributing points, from which a large number of 
smaller wires, " mains, " lead the electricity to the H ser
vices." These in turn conduct it directly to the lamps 
in the buildings. 
. Danger from fire by this system-the Edison-is re
duced practically to nil. .At the junction points of the 
.. 'bus wires," "feeders," and .. mains," are inserted 
fuses, composed of an alloy of lead and tin, which vo
latilizes at a temperature of 400°. If, by anyaccident, 
the copper wires conducting the electric current 
should come in contact with each other, before the 
temperature of the copper could be raised sufficiently 
to set fire to any inflammable substance in proximity 
to it, the safety fuse would vaporize and open the cir
cuit. .As soon as the trouble had been rectified, a fresh 
fusible plug would be inserted, and the current re
established in this circuit. 

Nor is there any danger to human life from coming 
into contact with the wires or machinery of the sys
tem. The pressure is only of about 100 volts, which 
any child can receive with impunity. 

This plant supplies all the lights used in the hotels 
Ponce de Leon and .Alcazar-in all about 5,500 incan
descent lamps. 

Apropos of this subject, it will perhaps be of inter
est to mention an experiment which Mr. Flagler has 
been trying, in connection with the great artesian well 
which was, a few months ago, opened on the hotel 
grounds. 

Directly over the well, which throws a solid column 
of water, 12 inches in diameter, 35 feet into the air, a 
huge turbine wheel has been placed. Bolted direct to 
the shaft of this wheel is an Edison dynamo, capable of 
supplying 375 sixt.een-candle lamps. Several hundred 
Edison incandescent lamps have been placed on the 
walls of the building over the well, and together with 
the indicating and re�ulating apparatus connected 
with the dynamo. The trials in generating elect.ricity 
by this way by power derived directly from the earth 
have proved eminently satisfactory, as far as the steadi
ness and constancy of the light are concerned; but the 
power secured has not been so great as was at first an
t.icipated. This, in great measure. is due to the method 
in which the stand pipe is connected with the turbine, 
and to the arrangement of the paddles in the wheel, 
which allows a great deal of water to pass by. Changes 
are now being made which will obviate these troubles, 
and it is expected that when these are completed, the 
steam plant can be shut down late in the evening and 
not started again until early the following evening, the 
hydraulic plant furnishing all power necessary for sup
plying light in the interim. 

Hydraulic experts throughout the country have con-

.. We also think that as early as 1871 he did produce sided over the Constitutional Convention of his 
an instrument employing the magneto-electric instru- adopted State. On January 21, 1874, he received his ap
mentality altogether. SUbstantially the same as that pointment as Chief Justice of the United States, and 
which is claimed in Mr. Bell's patent. In the one case, has since devoted himself entirely to the duties of that 
with regard to the variable resil!!tance principle, over position. He had written the decision in the telephone 
seventy witnesses were produced. The evidence of cases. Although far from well, he insisted upon at
some of them may have been shaken with regard to tending the session of the court on March 19, when it 
the time that they had in mind ; but the evidence of was read. Judge Blatchford· performed this duty, 
the great majority of them is not shaken at all. They owing to the illness of the Chief Justice. .As soon as 
were mostly plain people of the country, but.they heard possible after the reading. he drove home, and since 

demned this licheme as impracticable, and have doubted 
the constancy of the flow of water from the artesian. 
This, however, has not in three months perceptibly di
minished. The experiment is interesting, as being the 
first case on record where natural water power for driv
ing machinery' has been derived directly from the earth . 
It has been conducted under the supervision of Messrs. 
Wm. Kennish, an expert in hydraulics, and W. J. Ham
mer, of Boston, an electrical expert connected with the 
Edison Electric Light Co., and who is in charge of the 
entire department of lighting at the Ponce de Leon. 

H. BRADFORD ROCKWOOD. 
St. Augustine, Fla., March 13, 1888. 

.... ., 
FORTY-THRBE of Iowa's many schoolhouses are built 

of lo.s. 
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REl'AIRING A FOUNDATION. 

(Continued f1'om first page.) 
walls at intervals of 16 feet, thus binding the piling 
firmly in place. At the east end, where the thrust was 
greatest, a supplementary bolt was used, which passed 
through the entire building to the south wall, thus 
bringing the stra.in equally on the whole building. 

story of the building, was taken down, as far as the 
level of mean high water, and the foundation and wall 
above were then rebuilt on the new and solid bed. 

AN IlIIPROVED RAILROAD SWITCH. 

An invention providing a railroad switch of less 
length than switches now in use, thereby reducing fric· 
tion, and also enabling the placing of more tracks on a 
given parallel space than can be done under the pres
ent system of switllh construction, has been patented 
by Mr. Isaac M. Brown, of Columbus, Ind., and is illus
trated herewith. Sections of three feet long each are 
cut from the main track rails and securely bolted to 
the upper portion of V-shaped slides or center rests, the 
ends of these sections resting on chairs on each side of 

After a piece of the sheeting was finished, concrete 
(1 part hydraulic cement, 2 parts of sand, and 3 parts 
of gravel) was run in between it and the foundation 
wall. This filled the larger cavities, and, forming a 
wall with the sheeting. made a watertight bulkhead. 
A trench was dug on the inner side of the foundation 
wall to enable a 20 foot 4 inch pipe to be sunk, through 
which cement was to be forced to supplement the work 
that was not completed on the outside. 

In order to procure enough head to force the cement 

through the pipe, the concrete, consisting of 1 part 
hydraulic cement and 1 part of sand, was mixed on 
the fourth floor of the building, at which elevation it 
was fed into a hose which connected the receiving tank 
with the pipe in the trench below .. This pipe had a 
head with a hose coupling on the top, and a valve to 
be opened to relieve undue pressure. Enough water 
was used in sinking to keep the head free of mud. As 
the concrete was forced out of the pipe, it spread out, 
filling the mud cavities under and about the wall, and 
setting about the old piles, driving the light mud and 
sand ahead of it, and gradually taking its place. As 
the cement was very heavy and sank under the pres
sure, the lighter materials were forced to the surface, 
where they could be easily removed. When the space 
about the bottom of the pipe became filled enough to 
stop the flow, the hose was filled with clear water to 
the top, and allowed to stand. Sometimes, however, 
the pressure would break out in a new channel, and 
then filling would be carried on again. After the con· 
crete had thoroughly set, the pipe would be lifted and 
the concrete would begin to flow again. The work was 
carried on in this way until the concrete had been 
filled in to the required height, when the pipe would 
be removed and the cavity filled in from the surface 
with grout. It was necessary to have the line from the 
barrel to the pipe as straight as possible, with no sud
den bends or sags for the material to collect in, as it 
sets very quickly under pressure. During early stages 
of the work, the sag of the hose when the pipe was 
partially drawn tip as the filling progressed caused 
great inconvenience, but this was remedied by swing
ing the receiving tank and its platform so that it 
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could be raised and lowered as required. Only the best 
quality of hose could stand the wear and tear and the 
weight of the material when the pipe became clogged. 
It was found convenient to use short pieces of irregu
lar length, which rendered it easy of repair. The pipe 
was sunk at intervals of about eight feet, about twenty 
feet behind the place where the driving was going on. 
After the concrete hardened, the work of repair be
came similar to that usually followed in building new 
foundations under old houses, which hl\S been often 
described in these pages. Beams with jack Bcrews 
under them were erected upon the concrete and the 
piling, and these were made to carry the weight of the 
building, when the wall, as well as that of the lower 

••• I. 
A NeW" <:hlortde of Gold. 

Some years ago a new chloride of gold was discovered 
by Professor Thomsen, but as his results could not be 
obtained by other chemists, who did not follow his 
method of production in its entirety, it has been as
sumed to be a non-proved discovery. Lately, however. 
by improved methods, he has completely demonstrated 
the existence of the new chloride. The process is very 
simple, and the result beyond dispute. All that is re
quired is gold in a fine state of division and a supply of 
chlorine gas. He took fifty grammes of finely divided 
gold, obtained by precipitation of the trichloride with 
sulphurous acid, and thoroughly washed, and dried to 
the consistency of thick mud, was placed in a w:.ei�hed 
glass tube, a rapid stream of the gas was passed under 
suitable conditions, and the gold end of the tube 
slightly heated. Being kept afterward covered with 
cotton wool, enough of heat was supplied by the pro
cess of decomposition to continue that initiated from 
external sources, and in half an hour the action was 
completed. The operation was repeated several times 
with identical results, thus establishing the fixed 
character of the new salt, whose formula is Au.Cl •. -
Br. Jow·. Photo. 

----------�.H'�.�'��-----------
AN IlIIPROVED KNAPSACK. 

An invention designed to improve and simplify the 
form of pack it is necessary for soldiers to carry, and to 
render the equipment. adjustable to all sizes and forms 
of men, is illustrated herewith, and has beeu patented 
by Col. Henry C. Merriam, of the 7th Infantry, U. S. A., 
headquarters at present at Fort Laramie, Wyoming. 
The pack is formed upon a rectangular iron frame, its 
vertical arms being slightly curved, so that when the 

JlERRIAlI'S KNAPSACK. 

pack is slung to place, its inner face will approximate 
the contour of the wearer's back. The pack is supported 
by side braces stepped in sockets carried by the forward 
ends of a hip strap, whereby the weight is thrown di
rectly upon the strong bones of the hips, thus relieving 
the shoulders and the spinal column from strain, and 
preventing pressure upon the shoulder blades. With 
this form of pack the shoulders and arms are left en
tirely free for action, and, the cross belts being done 
away with, tbe coat of the wearer may be thrown open 
without deranging the equipment. This pack has 
been tested at several stations of the army and the 
marine corps with eminently satisfactory results, it 
being found that the men can therewith carry a con
siderably increased quantity of clothing, etc., and with 
greater ease than is possible with the ordinary form of 
knapsack. Samples of the improved equipment have 
also been place n trial in ·European armies, and the 
reports th r are said to be equally favorable. 

. , . , .. 
Great Waterfall •• 

THE ISAAO lII. BROWN TABLE SWITCH. 

the center rests, and one section being inside and the 
other outside of a throw rail. When a train or car is 
to be thrown from the main track to the switch track, 
the switch is drawn back or forced forward by the 
"throw" at the side. A pivot onthe upper surface of 
each of the sliding center rests passes loosely into a 
drilled hole on the under side of each of the throw rails, 
thus permitting the throw rails to be adjusted to the 
right or left, as may be desired, the ends of the throw 
rails being connected by rods with the" throw." The 
eliding center rests and their lower sections, as shown 
in Fig. 2, have checks or stops, whereby the distance to 
which the switch is to be moved is regulated. 

The switch yard shown represents the long street 
switch, as now in use in all yards. Yet only three full 
tracks and two fractions are represented. The first con
tains room for 9 cars, the next three 11 cars each, and 
the last 7 cars, thus giving storllge for 49 cars. It � 
claimed that by the use of the Isaac M. Brown improved 
switch one or more additional full t'.·acks can be put 
upon the same space. The switches are numbered frow 
1 to 5, and when a freight comes in it is thrown upon 
the switch track and run to the right of the yard and 
cut in sections between streets and alleys. This gives a 
free passage, as but one section is taken out at a time, 
and the switching is done in front of the yard, thus sav
ing the wear and tear which occurs in moving II. heavy 
train back and forth to throw a car out here and there. 
The cars designed for the first station are placed in num· 
ber 1, and so on to number 4, while number 5 will 
contain the cars belonging beyond the run. When thus 
placed in the pockets, the cars in number I) are moved 

THE SWITCH YARD. 

According to a recent calculation, the highest water
falls in the world are the three Krimbs Falls in the 
Upper Prinzgau; these falls have a total height of 1.148 
ft. The three falls next in height are found in Scandi
navia-the Verme Foss, in Romedal, 984 ft.; the Vettis 
FQss, on the Sogne Fjord, 853 ft.; the Rjuken]loss, in 
Thelemarken, 804 ft. With a decrease in height'of 213 out and run down upon the switch track. Then num
ft., the three Velino Falls, 591 ft., near Zerni (the birth� 4, and so on to number 1, leaving them in sections, as 
pla.ce of Tacitus), follow next in order, and they are in the first place, until the train is ready to move out. 
succeeded by the three Tessa Falls, in the Val For- A train thus managed forms but little obstruction in 
mazza. 541 ft. The Gastein Falls, in the Gastein Val- town or city, the facilities for storage being materially 
ley, 469 ft., rank between the Skjaggedal Foss, in the increased on account of the short space occupied by 
Hardanger Fjord, 424 ft., and the Boring Foss, in the the switch. This plan also leaves the main track en
same fjord. If the width of the falls is taken into con- tirely unobstructed. Track" A," as represented in the 
sideration, the most imposing are those of the Victoria; plan of yard, illustrates the utilizing of both sides of a 
Falls of the Zambesi, which are 394 ft .. high, with a track by four different turnouts, in different directions, 
width of 8,200 ft. A long way behind these falls come by putting in two of these improved switches, with the 
the Niagara Falls, 177 ft. high and 1,968 ft. wide. throw on opposite sides. 
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AN IMPROVED EXTENSION GAUGE. 

A gauge which is simple and durable in construction, 
and very easily adjustable for measurement, being es
pecially adapted for machinists' use in planing al)d 
turning, is illustrated herewith, and has been patented 
by Messrs. Fredrick J. Brown and Daniel H." James, of 
Meadow Brook, Pa. In a 
base cylinder is held to slide 
3. scale-graduated plunger col
urnn, having a groove run
ning parallel with the gradu
ations, and in this groove a 
loosely fitting block is held in 
a recess in the base cylinder 
between ears or lugs. Between 
these ears is a cam lever turn
ing on trunnions having their 
bearing in the ears, the cam 
operating against the outer 
face of the block to press it EXTENSION GAUGE OF 
into the groove, whereby the BROWN " lAMES. 

plunger column is held in 
place at the length or height desired, as indicated by 
the graduations, when a measurement is to be made. 

• • • • •  

Jtitufifi t �tutritau. 
able three-jawed back rest, with lever handle lock nut, 
traverse rest and wrenches. Abrasive surfaces are 
seated by hand scraping, and motive parts (including 
rack) subject to excessive wear or strain are made of 
steel. 

Hollow spindle or taper attachment furnished when 
desired, at extra cost. 

Lathe is made in 6, 8, 10, 12, 14, and 16 feet lengths 
of bed. 

.. . . ... .. 

Gelatille Plainer Casts. 

Some time ago Mr. C. W. Cathcart, M.B. (Edinburgh 
Infirmary), proposed a new basis for making cuts of 
anatomical specimens. The basis is made as follows : 
Take of " No. 1 "  gelatine, say 6 oz. , soak it till quite 
soft and swelled, afterward dry it slowly until just pli
able. As it has now the minimum of water necessary, 
melt it in a water bath, and add 6 oz. (measure) of clear 
glycerine. When the two are thoroughly mixed, the 
material is ready. To render it opaque, add while it is 
still hot, and therefore fluid, small quantities of a thick 
paint made by rubbing up oxide of zinc in glycerine. 
When a skin color is wanted, a little vermilion is re
quired to give a warm, life-like hue. Should other 
things be cast, the prevailing color can be given with 
water color as required (tubes of moist water color sold 
at 2d. each will be found convenient). Several pounds 
of this mixture may be made at once, and portions used 
as required. 

. . .  , . 

Progress oC 'be Ingersoll Rock Drill compallY. 

The foreign trade of the Ingersoll Rock Drill Com
pany, of this city, is increasing.' Recent orders re
ceived were for a complete air compressor plant for 
driving the Ingersoll power drills at the mines of the 
Devala-Moyar Gold Mining Company, India, and for 
tfi'eZalicudo mines, United States of Colombia, Central AN IlIrIPROVED DTALLIC RAILWAY TIE. 

America, a complete plant of duplex air compressor A metallic railway tie that is light in weight, while 
and Ingersoll drills, to be operated by water power, the strong and elastic, is shown in the accompanying illus
Ingersoll company furnishing everything between the tration, and has been patented by Mr. Samuel B. Je
water power and the mines, has been ordered. This l'Ollle, of No. 16 Park Place, New York City. It is made 
machinery is to be transporte.d over . 100 m�les on l of a s

,

heet of metal, iron or steel, about one-sixteenth of 
rough roads on mule back, and IS made III sectIOns. no an inch thick and of the proper length, bent or drawn 
piece exceeding 300 pounds in weight_ A complete by means of dies and tools to form a shell of the re
plant, consisting of air compressors, power drills, qui red shape, weighing about forty pounds, the edges 
etc., has been shipped to the Saint Raphael mines, in being locked or riveted together. The interior of the 
Zacatec.

as, Mexico. Under the present management, shell is packed with shredded wood, commercially known 
the busllless of the Ingersoll company has been largely 

, 

increased in all directions, and complete equiprueuts 
of all sorts of mining, tunneling, and quarrying ma
chinery of the most improved patterns are furnished 
by the company. 

. , . ,  . 
NEW SIXTEEN INCH SWING ENGINE LATHE. 

We illustrate the new standard pattern, as made by 
the" Putnam Machine Company, Fitchburg, Mass. 

"it is a modernized lathe of 8ymmetrical and attrac
tive outline, embracing in its construction advanced 
ideas and improvements. 

Driving cone has five shifts for a wide belt. Head
stock gears are powerful, speeds are proportioned to 
give velocities in uniform progression. Live spindle is 
made from a high grade of crucible steel, is massive. 
Journals are ground by a special process to secure ro
tundity and accuracy. Spindle boxes (patented) are 
interchangeable and easily duplicated, are made from 
one piece of anti-friction metal, are susceptible of ac
curate and easy adjustment, and preserve the original 
alignment of the live and dead centers. 

Tail stock has large spindle, broad base, set-over 
1EROD'S DTALLIC RAILWAY TIE. 

device, tool shelf, and a patent cam screw binder which as " excelsior," dried grass, sawdust, or other suitable 
is not equaled for quickness and efficiency. material, closely packed, so as to be able to support the 

Carriage is elevated by back screw, with ball and greatest weight and resist the utmost crushing force. 
socket joint, has an unusual area of wearing surface on On the under side of the upper surface of the shell is 
the " ways," and is improved by its new construction, placed a strip of wood, opposite holes drilled through 
giving increased rigidity, and lessens the annoyance the metal to hold screw bolts or spikes, by which the 
from chips, etc. Compound rest furnished when ordered. rail is secured in position upon the tie, as shown in the 

Feed table is advocated for its versatility and Em- small view. _ This tie will be slightly compressed under 
durance, is of ample power, and responds quickly to extreme load, but it is intended to be su1Hciently elaliltic 
the operator, its action for either cross or lateral feeds to return at once to its normal shape. It is especially 
being smooth, even, and without shock or jar; its designed for use on bridges, elevated railroads, and ma
range of feed is unequaled, the extra coarse surfacing sonry structures, where it is calculated to relieve the 
feed being a new feature. roadbed, so far as possible, from the ordinary jar and 

Bed is remarkably free from distortion by shrinkage I hammering of the trains. 
incident to improper distribution of met
al, and is designed to impart strength and 
resist vibration, deflection, and torsional 
strains ; is braced by a central truss or 
" backbone," cast solid to the ends, and 
connected at intervals by cross ties. The 

" ways " are large, of desirable form, and 
essentially improved by having the one 
supporting the front of the carriage at a 
more obtuse angle than the rear one (pa
tented); 

Screw works are strong, constructed in 
the most approved manner, and by recent 
improvements the range is largely in
creased for cutting screws, worms, etc., 
of coarse pitch ; are independent of the 
feed motions ; leading screw (steel) is 
placed on back side of lathe bed, while 
the screw nut is operated from the front 
in connection with a safety stop which 
obviates breakage by engaging the screw 
works and feed motion at same time. 

A BOILER FOR STEAMING AND COOKING FEED. 

An inexpensive and e1Hcient low pressure stearn boiler 
for steaming and cooking feed is illustrated herewith, 
and has been patented by Mr. George W. Shealey, of 
Hiawatha, Kansas. In the lower part of the body of 
the boiler is fitted a firebox, in the form of a frustum 

SHEALEY'S STEAM 
BOILER. 

of a hollow cone, its top 
having a funnel shaped 
crown s h e  e t projecting 
downward into the firebox 
and connected with a ta
pering flue p a s s i n g  up
ward, a central deflecting 
plate, supported by brack
ets near the top of the fire
box, throwing the heat 
laterally against the walls 
of the firebox. In the top 
of the boiler is a reservoir 
in which the feed water is 
heated, the reservoir being 
connected with the water 
space in the boiler by a 
pipe having a valve con
trolled by a rod extending 
above the boiler. Extend
ing upward through this 
reservoir, from the steam 
space in the boiler on one 
side, is a pipe witha weight-
ed cap, forming a safety 

valve, and on the other side is a pipe provided with a 
vacuum valve, with which is connected the pipe by 
which the steam is taken away for use. In the side of 
the boiler are try cocks for ascertaining the water level. 
It will be seen that this construction, from the thin 
body of water surrounding the firebox and its funnel 
shaped crown sheet, presents decided ad,-antages for 
the rapid making of steam with great economy of fuel. 

.. � . . .. 
Aprosexle. 

The name that serves as a title to this note was 
formed by Dr. Guye, a distinguished aurist of Am
sterdam. and signifies want of attention, or inatten
tiveness. Although the name is recent, the thing 
itself is old, and quite well known in its effects. So 
Dr. Guye has occupied himself, not with its effects, 
but with its causes. It is a curious thing that the 
nose is one of the causes of aprosexie. This organ is 
decidedly in favor at this moment. It is not long ago 
that we saw the great role that it was made to play 
(sometimes rightly, but sometimes also wrongly), by 
virtue of exaggerated and hasty generalizations, in the 
production of certain dyspnceas. Now it is a question 
of its psychological influence. 

Aprosexie, in the cases cited by Guye, appears to 
be due to a greater or less obstruction of the nasal 
fosSlll, which forces the patient to breathe through the 
nose, thus giving the face an expression of little in
telligence, as we all know. 

The following are the cases reported by the Amster
dam scientist : The first is that of a young boy, UD
able to breathe through the nose, or to learn anything 
whatever. Guye extirpated the adenoid tumors from 
his nasal fossre, and the child, in eight days, knew his 
entire alphabet, while at the date of the operation he 
knew but the three first letters of it. The second case 
concerns a man of twenty, who, from the age of eight, 
was troubled with buzzing in his ears, and was at. 
tacked with vertigo whenever he worked. After the 
same operation, mental labor became easy and pro
fitable. The third case is that of a medical student, 
which presented analogous symptoms. The cure was 
effected by the same method. 

How is the influence of these nasal troubles upon 
the cerebral functions to be explained ? Dr. Guye sup
poses that they prevent the cerebral lymph from circu
lating freely, whence the origin of conditions unfavor
able for the brain. It is by analogous troubles that 

certain headaches are explained. and it is 
by the sanie operation that Dr. Guye 
treats them. He believes in partial apro
sexies referable to different stUdies, and 
he has observed one that was limited to 
mathematics.-Re'IJue Scientifique. 

. � .  

Lathe i s  furnished with countershaft. 
large and sm all face plates, open adjust· STANDARD PATTED-lS INCH SWING ENGINE LATHE. 

WORK now in progress at the naval gun 
shops in the Washington Navy Yard em· 
ploys nearly 400 men. Four 10 in. steel 
breech-loading rifled guns for the moni
tor Miantonomoh aDd ten 6 in. steel 
breech loading rifled guns for general ser
vice are under construction. There is 
also a large amount of work going on in 
the fitting up of tubes, hoops, etc., for 
other guns. In addition to the gun work 
there are in progress four turret mounts 
for the Miantonomoh's 10 in. guns and 
four central pivot carriages for 6 in. guns. 
In the foundry there are 1,000 cast iron 
shells for 6 in. guns. Work on a se<'A>nd
ary battery for the Chicago has been dis
continued for the present. 
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A FIRE ALARK FOR LARGE BUILDINGS. 

A device whereby an alarm may be sounded from 
any room in large buildings, such as factories, schools, 
hotels, etc. , and be immediately and automatically 
communicated to all the other rooms, has been pat
ented by Mr. James West, of St. Louis, Mo. , and is ilIus
trated herewith. From each of the lowest rooms in the 
building a rod extends vertically through the floors 
into the highest rooms, parallel with a line of gongs at-

WEST'S FIRE ALARM. 

tached to suitable supports in each room, the various 
rods being connected with each other and counterbal
anced by one or more weights in one of the lower 
rooms. In each room two or more collars are fitted 
upon the vertical rods, one of the collars being adapted 
to engage a trip rod attached to the striking arm of 
a gong, the other collar being engaged by a hand lever, 
hinged or pivoted to a convenient bracket. The va
rious rods are so connected that when one is recipro
cated, the motion will be communicated to the others, 
and an alarm will be sounded in each room. An alarm 
of this character may also be used as a drill signal, 
whereby the occupants may be . trained to act properly 
in case of fire, quickly locating the means of escape and 
preserving their presence of mind. 

• • • • •  
AN IMPROVED CAR COUPLING. 

A car coupling which is designed to be automatic, 
and applicable to drawheads of the same or different 

REED'S CAR COUPLING. 

heig-hts, has been patented by Mr. William M. Reed, 
of Shelton, Neb., and is illustrated herewith, Fig. 2 
showing a vel'tical longitudinal section and Fig. 3 a plan 
view of the under side of the coupling. The forward 
end of the drawhead has two comparatively wide ver
tical slots, one extending entirely through, and having 
a front end wall for a portion of its height. A hooked 
coupling bar is pivoted in this slot, to the rear end of 
which is pivotally hung a dog, so jointed that it may 
either be in a line with the coupling bar, when the 
latter is held vertically, as shown in the dotted lines in 
Fig. 2, or swung at an angle thereto. A lever having 
two angular arms is pivoted to the under side of the 
dra whead, its forwardly extending arm projecting be
yond the front, a spring holding the lever with one 
arm in its outermost position. Upon the end of the 
car, in suitable bell.rings, is a horizontal shaft, with 
crank handles at either side, by which. or by a 
chain extending to the top of the car, the coupling bar 
may be operated. Should the coupling bar be raised, 
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an abutting car, striking the lever arm extending be- AN IJU>ROVED VENTILATOR FOR RAILWAY CARS. 

yond the drawhead, causes the other lever arm to A ventilator of light construction, but extremely 
move the dog, and with it the coupling bar, to swing· strong, to resist the heavy currents produced by the 
it down. The other slot in the forward end of the r�pid motion of cars, has been patented by Mr. Fred
drawhead is arranged to automatically couple with an erick C. Werner, M.D. , of Watertown, wis., and is 
approaching hooked coupling bar, so that whether illustrated herewith, Fig. 3 being a sectional plan view 
the drawbars are in their normal coupling positions and Fig. 2 showing the inner end of the ventilator. A 
or whether they are raised, on meeting another similar collar is fitted in the side of the car in which is 
drawhead, a coupling will be effected. mounted to turn the inner end of a cylinder having 

. I .  I .  
S'ealD Jacke' •• 

Aacording to the Revue lndustrielle, M. P. Guzzi, an 
Italian engineer, has recently introduced a system of 
constructing steam engines in which the jacket is sup
plied with steam of a higher pressure than that used 
inside the cylinder. The high pressure steam is gene
rated by a small boiler constructed on Perkins' system, 
which is placed inside the furnace of the m!l-in boiler. 
In this way steam is obtained at a pressure of about 
220 lb. per square inch, with a corresponding tempera
ture of about 390 deg. Fahr. , and with this steam the 
jackets are supplied, and when condensed in these it 
drains back into the boiler. By this arrangement the 
initial condensation in the cylinder is materially re
duced, with a corresponding improvement in the effi
ciency of the motor, as the following figures, taken 
from an engine when working as described above, and 
when working under normal conditions, show : 

Jacket using 
Steam at a J

:��:: i����r ' Pressure of 176 lb. Conditions. per sq. in. 

Date of experiment . . . . . . . . . . . . , . . . .  }<'eb. 24, 1886. Feb. 20. 1886. 
Duration of test . . . . .  . . . . . . . . . . . . . . . 6 hr8. 18 min. 7 hra. 11 min. 
Mean effective pressure in main 

boiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56'6 lb. per sq. in. 00'2 lb. per sq. in. 
Mean indicated horse power. . . . . . . .  25·9  25'67 
Con.umption of water per indicated 

horse power per hour. . . . . . . . . . . . .  19 '6 lb. \l8·5 1b. 

This engine has now been working for about eighteen 
months, but in other cases, to avoid the risk arising 
from high pressure steam, it has been proposed to sub
stitute for the steam the vapor of linseed oil, which 
boils under atmospheric pressure at about 700 degrees 
Fahrenheit. 

. .. I . ,  .. 
Incendiary Ra' •• 

caps on its inner and outer ends. The inner end of the 
ventilator has a slotted register, with regulating rod 
and keeper extending within convenient reach of an 
operator. Two small pipes lead toward the outer end 
of the ventilating cylinder, first diverging and then 

WERNER'S VENTILATOR. 

converging at an angle, and open into the side of a 
large pipe, the outer end of which has a flaring mouth, 
the inner end having a collar receiving the tapering 
nozzle of a smaller pipe which has an outward flaring 
mouth. With this construction, the register being 
open, the air currents passing outward from the car, as 
indicated by the arrows, meet at an angle at the outer 
end of the small pipes, forming a fap.-like stream, COlli
pletely surrounding the tapering nozzle, through which 
air is passing according to the speed of the train, thus 
inducing a very strong draugh t through the ventilator. 

... . . . . 

According to Fire and Water, Fire Marshal Whit
comb, of Boston, has been recently experimenting with 
rats and matches, shut up together in a cage, in order 
to ascertain whether they were likely to cause fires or 
not. In the absence of other known cause, frequent 
fires have been ascribed to their agency, while at the A FENDER SPAR FOR VESSELS. 

same time many underwriters affected to scoff at the A spar for use on wharfs and different kinds of ves
idea. The question may, however, now be considered sels, to obviate the severe jar at present consequent 
as settled. The very first night that Marshal Whit- upon boats making a landing, or to hold the vessel in a 
comb's rats were left alone with the matches, four fires given position, is illustrated herewith, and has been 
were caused. and not a day passed while the ex peri- patented by Mr. William J. Rankins, of Augusta, Ky. 
ment was being tried that fires were not set in this The spar has a longitudinal bore at its inner end, in 
way. The rats were well fed, but they seemed to flnd which is a coiled spring, above a longitudinal slot in 
something in the phosphorus that they liked. It was the spar, there being a plate at the rear of the spring 
noticed that only the phosphorus ends were gnawed, bearing against the head of a pin socketed in a bracket 
and in nearly every instance the matches were dragged ·

· 
attached to the wharf or the gunwale of a boat. In a 

away from the spot where they had bt>en laid. bore at the outer end of the spar the shank of a bifur
• II • •  

AN IMPROVED HORSE DETACHER. 

A device for detaching horses from vehicles, in 
i which the parts cannot rattle, and with which great 
reliability of action is assured, is illustrated herewith, i 
and has been patented by Mr. Thomas White, of 
Peekskill, N. Y. The whiffietree is provided with end i 

I sockets to receive the trace bolts, which are hinged to 
levers pivoted to rigid brackets on the whiiHetree, the 
free end of each bolt-carrying lever being connected 
to the whiiHetree by a knuckle-jointed rod. The 
rods on each end of the whiiHetree are connected .to
gether by a cord or line, guided by pulleys on the in
side of the whiiHetree, and to the middle of this con
necting cord is attached an operating cord, to be car
ried within easy reach of a person in the vehicle. By 
pulling on this operating cord, in case of a runaway, 
the knuckle-jointed rods are simultaneously folded at 
their joints, thereby retracting the bolts and releasing I 
the traces, as shf)wn in dotted lines in the illustra' 
tion. 

WHITE'S HORSE DETACHER. 

cated head'block, with claw-like points, is held to turn, 
the upper side of the spar having eyes, to which tackle 

RANKINS' FENDER SPAR. 

may be attached. By this device a boat may be held 
at a given distance off shore, and kept in place there for 
repairs or painting, or the device may be employed to 
ease the approach of a vessel to a dock. 

.. .  e ,  .. 
SodlulD Bicarbonate. 

The genesis of the ammonia process for the manu
facture of sodium bicarbonate is thus described by its 
originator, Mr. Thoms. in a letter to his SOD : 

" My first experiment was made by taking a good 
pinch of the substances (bicarbonate of ammonia and 
common salt), placing them in my left hand, mixing 
them with the forefinger of the right hand, and allow· 
ing water to drop from the fingers of my right hand to 
wash with as little water as possible. The heat of my 
hand dried very soon the product, and I learned that 
the decomposition could be made, whether profitable 
or not. " After the first " plant " was established for 
carrying out the new process, Mr. Thoms was employed 
to run it at a salary of £30 a year. 
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Paper Bo"le •• 

One of the most interesting of the many uses to 
which paper has been put is the manufacture of paper 
. bottles. 

petroleum, according to Dr. Kaufmann's experiments, 
is more easily solidifiable than Russian. Previous ex
periments to solidify petroleum by boiling it up with 
common soap appear to have had no practical success . 

Heinrich AnCon de Bary. 

On the 19th of January, Professor Heinrich Anton de 
Bary, the eminent botanist, of the University of Strass
burg, died at the age of 57 years. De Bary was born 
in 1881 in Frankfurt-on· Main, his father being a physi
cian of Belgian extraction. At the age of eighteen he 
went to Heidelberg to study mediciue aud from thence 
to Marburg ; subsequently he went to Berlin, where he 
came under the influence of Alexander Braun, the 
botanist. After taking his degree, he became profes
sor of botany successively at Freiburg, Halle, and 
Strassburg, holding the latter office from 1872 until his 
death. De Bary's first published work was on the 
morphology and biology of some forms of . fungi, and 
although one of his most important works dealt with 
the comparative anatomy of the phanerogams and 
ferns, the greater portion of his labors may be said to 
have been devoted to the cryptogams. Upon the life 
history of these he let in a flood of light, and contri
buted greatly to promote the ad vance in biological 
studies that has been so marked a feature in connection 
with the science of botany in recent years. The cause 
of death appears to have been a cancerous affection of 
the mouth, which first became manifest during his at
tendance at the last meeting of the British Association 
in Manchester. Professor De Bary was a few months 
since elected an honorary member of the Pharmaceu
tical Society of Great Britain. 

.. . . . . 

IlIPROVED STUB HOLDER FOR CHECK BOOKS, ETC. 

We have long had paper boxes, barrels, and car 
wheels, and more recently paper pails, wash basins, 
and other vessels; but now COffi3S 3. further evolution 
of paper in the shape of paper bottles, which are al
ready quite extensively used for containing such sub
stances as ink, bluing, shoe dressing, glue, etc., and 
they would seem to be equally well adapted for con
taining a large variety of article!!. 

They are made by rolling glued sheets of paper into 
long cylinders, which are then cut into suitable lengths, 
tops and bottoms are fitted in, the inside coated with 
a waterproof compound, and all this done by ma
chinery almost as quickly as one can count. 

A device to be applied to check and other books hav
ing sections designed to be torn out, whereby the stubs 
may be held down while the next page is heing written 
upon, is illustrated herewith, and has been patented by 
Mr. Jasper M. Berry, Jr., of No. 225 St. Paul Street, 
Baltimor,e, Md. A hook or staple is either permanently 
or temporarily attached to the left hand cover, a band 
being attached to the hook or staple having on its 
outer end a clamp adapted to take hold of the stub. 

They are cheaper and lighter than glass, unbreak
able, and conlSequently very popular with consumers, 
while the fact that they require no packing material, 
and are clean, handy, and economical, commends them 
to manufacturers. Unlike glass, they can be manu
factured and shipped at all seasons ; and being made 
by machinery, the supply is independent of labor 
troubles, which are additional advantages to manu
facturers who use bottles. 

.. . . 1 .. 
Sug�es&loull 01' 'he Blizzard. 

The recent blizzard with its accompanying high wind 
was somewhat alarming to dwellers in country frame 
houses. The speed of the wind is said to have been 

_�� miles an hour, and under such enormous pressure 
most houses·quivered and shook. If such · gales are in 
the future to come upon us in this locality, it is im
portant that as far as possible our frame houses be so 
constructed as to stand up firmly against them. 

A house is able to resist the pressure of the wind, 
mainly, because of its weight upon its foundation. Any
thing, therefore, that will add to its gravity or help to 
bind it to its foundation will so far increase its sta
bility. 

This may be done by" beam filling," not; as it is 
usually performed, merely with one row of bricks on 
the outside edge of the wall, to the top of the beams, 
but by building the wall up solid the full width there
of to the top of the beams. The first floor beams thus 
become firmly embedded and fastened to the founda
tion itself, and as it were a part of the same. Then, if 
to these the upright timbers are securely mortised and 
nailed, and all braced with scautling within the frame, 

. and h�lock boards put on diagonally on the outside 
of the same, the whole framework will be so braced 
and substantial that it will effectually resist any gale 
likely to visit us in this section. More strength may 
still be added by continuing upward one course of 
brick, laid on the flat, between the studs, My six feet, 
or better still up to the second story. 'l'his last is the 
old fashioned way of building, when sheathing was 
omitted, and the outside covering only wide siding one 
inch thick and rabbeted. The bricks thus laid gave 
not only firmness to the houses, but also warmth in 
winter and coolness in summer. Until the time when 
our dwelling" can be built of stone or brick (which at 
present are too costly), too much attention cannot be 
given to the construction of frame houses in the most 
substantial manner. 

... ' . 1  .. 
Bu"ernuc Wood Cor Indoor Work. 

. .  Look ,here," said one of the best known lumber 
dealers to the editor of the St. Louis Lumbet·man. 
. . Why don't you say a good word for butternut, which, 
of all the woods suitable for finishing purposes, is the 
most neglected right here in St. Louis ? 
It has a splendid grain, is easily worked, 
and ought to increase in popularity. 
When my own house was built, I used 
cherry in the parlors and quartered oak 
iu the dining room. Wishing to have a 
variety, I had the upper story rooms 
finished in butternut, and now many of 
my friends want to know why I didnlt 
use it all over the house. Understand, 
I do not urge its use with the expecta
tion of making a sale, for we haven't a 
foot of it in the yards. Our principal 
supply in this market comes from Wis-
consin. It is growing scarce, and the 
only thing I have against butternut is that there is pot 
enough of it. " 

. < . 1 .  
Solid Pe&roleum •• 

According to the Revue Scientijlque, Dr. Kaufmann 
has succeeded in solidifying petroleum by heating it for 
the space of half an hour with from one to three per 
cent of common soap, until the latter has quite dis
solved in the petroleulD, forming with it a homogene
ous mass of the consistency of tallow. Cut up in cubes, 
this compound can be used as fuel for heating purpol!es. 
It does not ignite easily, but when once set on fire it 
burns steadily, slowly, and smokelessly, leaving a car
bonaceous residue of about two per cent of its weight. 
Solid petroleum burns three times slower than coal, 
but yields a greater heat than the latter. American 

BERRY'S STUB HOLDER FOR CHECK BOOKS, ETC. 

The clamp may be of any desired form, and the band 
may be either rigid or flexible, different styles of clamp 
and band being provided for. 

• • • • •  
A Cheap Fireproof SCable. 

A correspondent of the Hartford Oourant relates 
what he saw in Frankfort, Germany. The loft of a 
stable had burned out, and he asked for the horses, 
thinking that they must all have perished, but he was 
assured that they were in the s.table and all right, for 
no smoke nor heat could touch them. 

After everything was burned in the loft, he made an 
inspection, and found that the stable was practically 
fireproof. They had ill its construction used old rail
road ties, placing them three and a half to four feet 
apart, and then put arched corrugated iron between 
the ties, and filled in with a mixture of cinders and 
lime, making it deep enough to protect the ties. 

The trap or door to rea3h the loft was made of sheet 
iron, filled in with the same compound. This kind of 
firept:Ooflng is very cheap and, according to the writer, 
is very effective. 

.. ' . 1  .. 

BELT STRETCHING AIm TESTING lU.CHmE. 
Most users of belting have experienced the trouble 

caused by a large amount of stretching in belts that 
takes place when the belts are new /!ond first put into 
use. Various means have been resorted to in times p!l.8t 
to remedy this trouble by special processes in the 
stretching of the leather before the leather was " made 
up 'I into belts, and by theee means belts do not stretch 
at present as much as they did formerly. 

It was not until very recenlly that methods were 
found by which belts, after being made, could be prop
erly tested and a very large per cent of the stretch taken 
out, which, after all that has been done in tht' process 
of manufacture, still occurs after belts are put into use . 
We publish an illustration of a machine on which Geo. 
F. Page, president of the Page Belting Company, has 
recently secured a patent. This machine is to accom
plish, after the belt is " made up I' into rolls, the testing 
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:BELT STRETCHING AND TESTIliG JUCHINE. 

and the stretching which heretofore have been done 
after the belt has been sold and put into use, for by 
this machine a belt is subjected to the same experience 
that it receives in actual use. Iu this machine a roll 
of belting is shown in process of testing and stretch
ing . .  

The great advantages afforded will be apparent to 
every user of belting. This machine is in use in the 
factory of the Page Belting Company, of Concord, N. 
H. In practice, the belt is run through the machine 
several times, flrst one end forward, then the other, so 
that it is as thoroughly tested and stretched as possi
ble, and this work is done after the leather, having 
been cut into narrow pieces, has been thoroughly 
stretched twice in the manufacture before it is " made 
up " into belts. 

.. I e  . ..  
MagnellluDl. 

The following experiments were made for the alumi
num and magnesium manufactory in Bremen, at the 
mechanical experimental station in Charlottenburg. 
Tensile strength, limit of breaking, 23 '2 knos. per 
1 qmm., specific resistance to compression 27'2 kilos. 
per 1 qmm., bending strength 17'4 kilos. 

In comparison with other metals, the strength of 
magnesium is relatively very considerable. The break
ing coefficient for tensile strain per s'luare millime
ter il3 : 

SpecifiC 
Gravity. 

Magnesium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23'2 kilos . . . . . . . .  1 ·75 
Aluminum . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20'5 .. . . . .  . . . . 2·67 
Brass. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  12'5 " . • . . • . . .  7·8-11·5 
Bronze . • . • . . • . . . . . . . . . • • • . . . • • . . . . . . . . . .  23'0 ..  . . . . . . . .  8-9 
Rod iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38'0 " . . . . . . . .  7'6-7'8 
Delta metal, poured in saud . . . .  : . . . . . • . .  84,.86 " • . • • . • . .  8'6 
Delta metal. rolled hard . . . . .  : . . . . . . . . . .  53'0 " . . . . . . • .  -

Since the roIling of magnesium does not offer the 
slightest difficulty, even iu such complicated forms 
as T I U, or as angles, round or four-cornered rods, 
plates or sheets of 0'1 mm. thickness, and as pure 
magnesium is sufficiently resistant to atmospheric in
fluences and can be polished and easily cleaned, it 
lends itself on account of its lightness and relative 
strength ' to the construction of apparatus, etc., re
quired to be made of metal and also to be light, as, 
for instance, nautical, physical, and astronomical in
struments. The working of magnesium requires heat. 
At a temperature of 4500 C., it can be rolled, pressed, 
worked, and brought into complicated forms. Screws 
and threads can be made of magnesium, and these are 
considerably sharper and more exact than those from 
aluminum. Owing to its cheapness, magnesium can 
also be used in the manufacture of a variety of useful 
articles. Experiments in this direction are now being 
made.-Jour. Sod. Ohern. Industry. 

. . .  , . 
Waterproofing Process Cor Woolen Good •• 

The following method is in use in Germany for water
proofing woolen goods : A solution is made of 100 parts 
of alum, 100 parts of glue, 5 parts of tannin, and 2 parts 
of soluble glass by dissolving alum in II. moderate quan-

tity of boiling water. The glue is steeped 
in cold water until it has absorbed twice 
its weight of water, and is then dissolved 
by heat. The tannin and soluble glass 
are well stirred into the solution of glue, 
to which the alum solution is then added, 
and the whole is stirred and allowed to 
cool. One kilo. of the gelatinous mass 
is boiled for three hours in 10 to 15 liters 
of water, fresh water being continually 
added to compensate for evaporation. 
The bath is then allowed to cool to 80 de
grees Centigrade, and the material to be 
rendered waterproof is kept · in it for half 
an hour, then withdrawn, and the moist

ure is allowed to drip from it for · several hours. 
Finally the cloth is stretched on a frame and allowed 
to dry at a temperature of 50 degrees, then calendered. 
The cloth gains considerably in weight, and is perfectly 
waterproof, though it impedes neither air nor perspira
tion. 

SOME one says that a remarkable imitation of black 
walnut may be manufactured from poor pine, the 
quality aud appearance of the article being such as to 
defy detection, except upon very close examination. 
To accomplish this, one part of walnut peel extract is 
mixed with six parts of wat�, and with this solution 
the wood is coated. When the material is half dry, a 
solution of bichromate of potash, with water, is rubbed 
on it, and the made walnut is ready for use·. 
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THE YOUNG TAPm IN' TlD 200LOGICAL GAmJEN 
AT COLOGNE. 

On Sunday morning, August 6, of last year, a tapir 
W8J! born in the Zoological Garden at Cologne, and 
when I had time to examine it in its stall, I found it a 
most beautiful little animal. There was not that lack 
of proportion between its body and legs which is always 
so noticeable in the young of the deer and the antelope, 
its form resembling very closely that of the grown ani
mals, although the colors of its coat were:very different 
from theirs. Instead of the thin bristle-like covering 
of the old ones, through which the skin IIhows, it had a 
thick, velvety, shining black fur, from which the yel
lowish-white stripes and spots stood out beautifully. 
Along its spine ran a row of spots, and parallel with 
these, on the sides of the body, were many long stripes, 
one below the other, which terminated on the haunches 
in short oblique lines. Between these lines were more 
spots, which were so close together on the belly I;tnd on 
the legs, near the pretty little hoofs, that these parts 
of the body looked really speckled. 

His prettily colored coat made the young tapir look 
very different from his parents, with their uniform, 
dark color, but on the other hand gave him so strong a 
resemblance to the young of the wild hog--which has 
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disappeared. As nearly as I could tell, the change was 
caused by the light hair of the spots dropping out and 
dark hair taking its place. According to Renggar, the 
light marks will entirely disappear in the third year. 
I trust that we shall be able to test his assertion with 
our young tapir, and his well-rounded body and gay 
movements at twil ight seem to give foundation for my 
hopes.-lUustrirte Zeitung. 

.... . ' "  
The " Great American Desert." 

There is no more astounding proof of the growth of 
this republic. says the Journal of Commerce, than the 
fact that middle-aged men now living hlLv� seen the 
confines of this supp08ed desert shrink almost to noth
ingness. The desert has th us marvelously contracted, 
simply because it is not what we should call a desert, 
save in comparatively a few spots. The old theories 
about its sterility have all turned out wrong. It was sup
posed that, because for the most part treeless, it had no 
rainfall. Or, if a certain small quantity of rain was 
granted to it, then it was assumed that this was insuf
ficient for farming purposes. Therefore, at its best es
tate, the .. Great American Desert " could serve only as 
pasture ground for cattle and !heep, as originally it had 
served for millions of buffaloes. 
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roots"it feeds. The improved conditions which Western 
people suppose to have been brought ablmt by incrp-8.sed 
rainfall are merely due to the better conservation of 
the rain they get. 

General Greely, the chief signal officer, has ably dis
cussed this subject in a paper lately read before the 
Washington Philosophical Society. He declares that 
no part of the West can now positively be declared 
rainless. The area in which the rainfall has been popu" 
larly supposed to be less than fifteen inches has been 
reduced by a million of square miles since the census 
map of 1880 was prepared. Investigating the so-called 
.. arid region," he discovers that the actual rainfall 
there is not less than sixteen inches, and in one locality 
thirty-seven. In refutation of the old notion that 
wheat could not be grown with less than twenty inches 
of rainfall, he cites statistics from Dakota showing that 
the grain was abundantly raised in the counties where 
the fall was between thirteen and fifteen inches only. 
These important results have been obtained from

' 
ob

servations conducted at only one hundred stations in 
twelve States and Territories. As the number of posts 
is increased, our information on the subject will be
come more extensive and accurate. We doubt not that 
every year will assist in dispelling the illusion that any 

•... !" . '" . ... :. . " �� .� . 

THE YOUNG TAPIR m THE ZOOLOGICAL GARDEN AT COLOGNE. 
the same marking on a light ground-as to furnish the 
careful observer with matter for thought, specially as 
science does not confirm the suggestion of a very close 
relationship between the tapir and the swine. The 
latest arrangement places them in two very different 
classes of mammals. In explanation of this apparent 
contradiction it should be said here that the present 
members of the two orders, which : . :e distinguished by 
the formation of the feet, are only the remnants of the 
numerous groups of ungUlate animals which existed in 
the earlier a,ges, and are uninterruptedly connected by 
the species 

'
which have died out. The habits of the 

tapir in the care of her young are the same all those of 
the sow, the young tapir sucking just as the little pig 
dop.s. while the mother lies on her side. Our artist has 
given us a very natural representation of the young 
tapir with his parents. 

Our young tapir thrives under the care of his strong, 
well-fed mother, and at a remarkably early age he gave 
proof of his independence. Before he was a week old 
he began to eat with the old ones, adopting their quiet, 
thoughtful manner-to the delight of the public-when 
tasting the bran or slowly chewing a little clover hay, 
as if trying it. As he grew there was a perceptible 
change in his appearance. In the fourth week his coat 
began to thin out, so that the skin showed through it 
here and there, and /l.S the background became lighter 
the spots became quite indistinct, and then entirely 

Experience has proved this theory of a tr-eeless waste 
and a rainless area to be all a mistake. There is a me}
ancholy want of trees on the Western plains, but their 
absence does not entail a perpetual drought anywhere. 
And small though the annual precipitation of rain may 
be in some placeS, the pioneer has yet to find t.he spot 
(barring alkali lands and pure sand patches) where the 
heavens deny him water for the raising of grain and 
vegetables. 

A writer in Science has set himself to answer the ques
tion, " II!! the rainfall increaSing upon the plains ? "  
After a careful inspection of all the available data, he 
is of the opinion that there has been no increase of rain
fall on the plains since they began to be settied up by 
farmers. They have planted many trees, it is true, but 
not enough to satisfy the theory which associates forests 
with moisture. ThE' truth is, as the writer shows, that 
the prevalent ideas about the amount of rainfall neces
sary for farming operations were erroneous. As the 
pioneers have tested the capabilities of the soil in their 
western march, they have discovered that a rainfall of 
twenty inches a year is not the indispensable minimum. 
They can get along with ten, and it remains to be seen 
if even1less will not answer. They have found that, 
however slight the rainfall may be, it can be greatly 
encouraged by cultivation. When the plains are 
plowed and harrowed, the rain sinks into the ground, 
and its evaporation is prevented by the cropi whOle 

considerable tract of the allcient hypothetical desert is 
unavailable to the farmer. 

. . . .  ., 
Experiment on SonorO U 8  ConducUrlty. 

A number of rods of the size of a common lead pen
cil are prepared from rubber, cork, gutta percha, wood, 
glass, and steel, and, in order to facilitate the experi
ment, are united in threes by means of rubber bands, 
fragments of tubing of the same substance being in
terposed between them. To perform the experiment, 
place one end of the rods on a resonant box, and, hold
ing them with one hand, touch their free ends in suc
cession with the handle of a vibrating tuning fork. 
The sound is not audible when the rubber rod is 
touched, but becomes louder and louder when the en · 
tire series of rods is passed successively in review. 
By this method, the laws of sonorous conductivity are 
easily demonstrated, and it is shown that the inten
sity of sound remains constant, if we substitute one 
rod for another of the same substance, but of which 
the length and section vary in the same ratio. On 
varying the length only, we change the intensity, as 
we do also when we vary the section and leave the 
length constant. This method ma.y be employed i!.lso 
for demonstrating the djfference in conductivity of 
wood parallel with and perpendicular to the fibers, 
and evan for determining the numeric ratio of these 
two conductivities.-Jour. Russio,n Ph'l/siQQ-(Jhem. · Soc. 
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The New Railway Lllle f"rolD Eacle Pa •• to the CUy In the front part of the box is a horizontal sheet of I of alcohol, it is at once ignited by pressing the pneu-

01' nexico. . 1 h 1 f "  d . . .  metal, D, forming a platform on which the powder is matic bu b, since the orizonta stream 0 air emltte 
The offiCIals of the InternatIOnal Rallway announce placed. Directly behind it is an alcohol lam p, A, made from the jet carries with it a certain portion of the al

that the road was opened . Thursd.ay, March 1, for I q uite flat, and low enough to allow the flame to pro- cohol flame. The moment the latter plays on the 
through passenger and freIght busIDess between the ject about an inch above the platform. Rising from powder, a brilliant flash is produced. 
Unit ed States and this republic. It will be known as The lamp may be held in the hand as shown or it 
the " Sunset Route " to Mexico. This road was built may be placed on a stand or table, quite a distance 
by C. P. Huntington and associates, and is practically from the operator. 
a branch of the great Southern Pacific system. It The space under the igniting platform liay be used 
leaves the main line of the Southern Pacific at Eagle for storing the bulb, E, rubber pipe, and powder 
Pass, Texas, 168 miles west qJ. San Antonio, and crosses when not in use, so that the whole when folded up will  
the Rio Grande River to Piedras Negras, Mexico, from be compact enough to be carried in one's pocket. The 
which point it traverses an interesting country, rich in general idea of this lamp is similar to one devi�ed by 
minerals and agriculture, passing through the large Mr. Thos. McCollin, of Philadelphia, and lately ex-
coal deposits acquired by Mr. H untington some years hibited before the Society of Amateur Ph otographers, 
ago, and then on to Torreon, where connection is made of this city. 
with the Central. A contract has recently been made Fig. 1 represents a box similar to the one previously 
between the Central and International companies for described, but the lamp is operated on a different prin-
an interchange of traffic, which permits the running of ci ple. D is some ioose cotton wicking, from four to six 
through cars between Piedras N egras and all points inches long, spread lengthwise on the igniting platform. 
on the Mexican Central Railway, including the city of E is a bottle of alcohol stored for convenience, together 
Mexico. with the rubber bulb and tubing, when not in use, un-

The new line is finely equipped, and has received a der the igniting platform. 
n umber of Pullman buffet sleepers, which are not sur- The cotton, D, is saturated with a little alcohol. A 
passed for elegance on any road in America. These is a vertical tube or cylinder, having a funnel-shaped 
sleepers will run through between the city of Mexico top, and plugged with a cork. C is a tube rising from 
and New Orleans, making but one change of cars to the the bottom of A, and projecting over the igniting plat-
city of Washington, St. Louis, Chicago, and other im- form. 
portant cities. The completion of this road is hailed The tube, B, enters the rear of the box at the bot.-
with pleasure here, as it reduces the distance to New tom, and connects with the top of tube, A. To operate 
Orleans, New York, and the Atlantic coast cities of the the lamp, the rubber tube and bulb is attached at B, 
United States by 553 miles, and to St. Louis, Chicago, the cork' removed from A, and into the latter is put the 
and cities in the Middle States about 400 miles, and charge of plain magnesium powder. The cork is next 
shortens the time 24 hours. The freight and passenger tightly replaced. The wicking, D, is ignited with a 
rates have been greatly reduced, and it is expected that match. 
prom pt freight service will be afforded without unnecEls- Compressing the pneumatic bulb will now force the 
sary del4's.-Mexican Financier. powder in A through the tube, C, into the long alcohol 

• • • • • flame and ignite it, producing as a result a brilliant 
JrlAGNESIUJrI FLASH LAJrIPS. fiame. By means of a suitable reservoir, the cylinder, 

Since the introd uction of the magnesium powder A, can be easily automatically refilled with magnesium 
fiash light for photographic purposes, numerous devices powder, so that the latter can be successively forced 
have been invented for easily igniting the powder. We into the fiame at each pulsation of the bulb. The de-
illustrate some of the latest forms. sign shown is intended to supply a simple and easy 

The engraving herewith shows a lamp constructed to PNEUJrlATIO BLOW-THROUGH LAJrlP. means for igniting the powder. The box has a folding 
operate on the · blow-through principle. A small tin cover, and can be made of small dimemlions. 
box about six inches long, four inches wide by t wo the bottom of the box, and projecting through the Fig. 2 represents a plan for igniting small charges of 
inch es deep, forms the foundation of the lamp. The back, is a metal tube, B, tapered at its upper end like magnesium powder with a Bunsen gas burner. The 
box is provided with a cover, hinged at the back, having the jet for a lime light. It rises to a level with the ig- supply of gas enters through the tube, D. Located 
side wings, F, hinged to it, which fold under the cover niting platform, and projects over the wick of the centrally within the burner, A, is a metal tube, B, 
when it if;! closed. It also has an end wing, G, which alcohol lamp. To the rear end of the tube, at 0, is which extends outward and is connected by tubing', C, 
covers the end of the box. When opened and placed att;acped a rubber tube and a pneumatic bulb. A to the bulb. Just below the top of the burner, at the 
in a vertical position, the cover with the side wings folding Wire handle, H, is secured to the. back of- the end of tube, B, is fixed ' a metal funnel-shaped cup, E. 
turned out acts as a refiector of the light, and also as a box. The magnesium powder, on a small circular piece of 
protector, preventing the powder from fiying back and After placing the magnesium powder compound on paper, is set into the cup, E. The burner is then 
burning the hand. the center of the igniting platform opposite the fiame lighted, and pressure on the air bulb forces the paper 

�' . 
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• In our last issue we presented a design of a handsome, inexpensive 
dwelling house, which had beeu erected at WorceBter, Mass. As a com· 

panion to the dwelling house, we reproduce from the ARCHITECT AND 
BfTlLDERS EBiTlON of the SCIENTIFIC AMERICAN the elevation of a 

very pretty stable, which was designed by Mr. W. H. Beers, architect, of 

-' 
, ... . .. 

.... !. , ..... 

J \ '- ,  

lilt. BERGEN'S STABLE AT BABYLON, L. L * 
this city, for Mr. Jacob M. Bergen, who had one bnilt after the plan at 
Babylon, L. I., in 1886. The December number of the SCIENTIFIC AlIIERI· 

CAN ARCHITECT AND BUILDER of that year contains the plan of the tlrst 
and second stories of the stable, which are w�1I arranged for the comfort 

of the horses, the hOUBin!{ of the carriages, and convenience of the coach-

man. A full specitlcation accompanies the drawings. giving full details 
of the construction, from the foundation to the ventilated cupola on the top 

of the building. 

Copies may be had at the office of this paper, and of mOBt of the news 

agents. Price, 25 cents. 
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and powder up from the cup, E, into the Bunsen flame, 
whence it is ignited with a flash. 

The lamp shown in Fig. 2 operates on the same prin
ciple, but the central tube is connected by a metal tube, 
C, to the reservoir, A, holding a supply of magnesium 
powder. The gas enters at E, and the flame burns j ust 
above D. F is a reflector. The rubber pipe and bulb 
is attached at B. The hole for admitting the powder 

Fig. !.  

to this reservoir, A, is  stopped with a cork. The gas 
may be kept burning all the time. As the air is forced 
into A, by compressing the bulb, a quantity of the 
powner is forced upward into the gas flame and ignited 
with a flash. It is only necessary to make successive 
compreEsions of the bulb to produce successive flashes, 
until the powder in the reservoir, A, is exhausted. 

We have tried insect powder devices for forcing out 
the magnesium powder, but they do not prove effective 
unless the conical expelling tube is packe.d with the 
powder, that it may act as a piston, so that with a sud
den compression of the bulb the whole of the powder 
will be e.iected at one impulse. 
If space is allowed for the air 
to pass by, the powder will 

Fig. 2. Fig. 3. 

not be evenly discharged. The mouth of the jet in 
Fig. 1 should be about one-eighth of an inch in 
diameter. 

It seems certain that the value of the flash light is 
now fully established as a means of obtaining photo
graphs at night. Hence there is a field open to in
ventors for .devising more effective devices, whereby 
the full power of the magnesium powder may be 
utilized. 

.. . . . .. 
AN IMPROVED FOLDING TENT OR LODGE. 

An invention providing a folding tent or paviliOl\, 
which can be folded in small compass for transporta
tion, has been patented by Mr. Laurence F. Ryan, of 
No. 172 East 112th Street, · New York City, and is illus
trated her�with. The body of the support is made of a 
series of rectangular frames, as shown folded in the il
lustration, the contiguous sides of the frames constitut- I 
ing the angles when the body is set up, being connected · 
at top and bottom by a bracket hinge, the frames de
signed to be in alignment when the tent is ·set up hav· 
ing their contiguous sides united by a different form of 
hinge, and a .locking device being provided for attach-

RYAN'S FOLDING TENT. 

ment to the inner faces of the upper ends of the frames. 
The rafters are made to fold in sections, as shown, and 
when the tent is set up, are held in engagement by the 
locking device. A canvas covering is then thrown 
over the structure and made fast in any approved man-
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ner, making a tent or pavilion which is firm and com- A NOVELTY IN TOOTH BRUSHES. 
modiou!!, and which may be quickly and eaiily strucl{, It is obviously the intention of nature to supply every 
or set up with little labor. member of the human family with a good set of teeth. 

.. • • •  • Strangely enough, the value of these very necessary 
FARWELL'S SAW TABLE ADlUSTER. organs is not appreciated by a large proportion of the 

This adjuster, as shown in accompanying cut, con- people until decay is indicated by pain of the most un
sists of an arm each side of the frame. pivoted to an I comfortable sort. Then the sufferer resorts to the den
iron plate screwed to the frame. C()nnecting the arllls Ust, who perhaps succeeds in repairing the masticating 
at the bottom is a apparatus so that it still serves its purpose. But a les-
cross piece, in the r;on has been learned, and it becomes a question as to 
center of which is preserving the teeth from ·further decay, thus avoiding 
an iron stand,  for pain, discomfort, and the dentist. 
the reception -of a A tooth brush, tooth powders, and rubber bands or 
p i  v 0 t e d  n u t ,  silk floss are the usual preventives of dental troubles. 
t h r e a  d e d to a The utility of the first of these, in its common form, 
s c r e w  extending has been questioned by au thorities in these matters. 
to a bracket at The bristles of tooth brushes are extremely harsh and 
front of frame, unpleasant, producing unnecessary friction and wear 
passing through upon the enamel, and inducing diseases of the gums. 
a pivoted collar to The bristles tooth brush has been used for so wany 
a hand wheel, by years as to render it difficult to realize that anything 
which the arms are raised and lowered alike, and at better could be provided for the same purpose, still  
the same time securing a solid bearing for each corne r I we here present a cut of a brush which, although 
of the bench top, by weans of a grooved track, in of recent invention, has come into extensive use, and is 
which the arms work, thus preventing any side motion, favorably known wherever introduced. It is a tooth 
and enabling the operator to adj ust the top to any brush, or polisher, formed of felt and adapted to be 
height required very quickly. The cross piece at used in connection with a suitable holder, as shown in 
bottom of arms is of wood, thus easily adjusted to any the engraving. 
bench. This brush conforms to all the surfaces of the teeth, 

The Rollstone Machine Co. , 48 Water Street, Fitch
burg, Mass. ,  the well known manufacturers of all k inds 
of wood working machinery, are the sole manu fac
turers, and ",ill be pleased to furnish any addition al 
information. 

. . .  � .  
BUILDING FRONTS ON DIAGONAL STREETS. 

An invention relating to the construction of build
ings on the line of a diagonal street, providing a de
sign according to which the front of one building 

� . . . . . ........ , - � '""'-... 

A NOVEL TOOTH BRUSH. 

will not interfer� with t�e view of an�ther, and
. 

the thoroughly cleansing and polishing them without un
front entrance wlll be a� rlght angle!!,

.
w�lle there wIll be due friction, and without in any way injuring the 

a�vantageous show wmdow space, 18 11I�8trate� here- gums. When one of the serrated felt tablets becom es 
WIth, and has been patented by Mr. AddIson Smith, of I worn; it may be instantly replaced by a new one at 

, slight expense. 
This novel article is being extensively manufactured 

by the Horsey Manufacturing Co. , of Utica, N. Y. 

AN IMPROVED GRUBBER. 
A device specially adapted to remove from the sur

face of the ground the " saw palmetto, " by cutting Jhe 
J roots which the stem sends out from its u nder surface 

� into the ground, has been patented by Mr. Austin E. 
� Lyman, and is represented herewith. To a beam simi

II?=��".-� lar to a plow beam is attached a standard having a 

SMITH'S IMPROVED CONSTRUCTION OF BUILDINGS. 

the Elliott House, New Haven, Conn. Each side wall 
has a window reaching to the building line, and from 
such windows are built diagonal front windows on the 
lmilding line, reaching nearly to a central door en
trance. At the lllft of the doorway is built a window 
set somewhat back of the building line, and parallel 
with theAloorway, as shown in the plan view . 

. ' . , .  
The French N avy. 

According to a recent report, the French navy con
sists of 386 vessels of all kinds, made up as follows : 18 
first class ironclads, 19 armored cruiserr;, 1 ironclad 
floating battery, 9 battery cruisers, 9 first class cruisers, 
11 second class cruisers, 15 third class cruisers, 15 first 
class dispatch boats, 31 second class dispatch boats, 16 
dispatch boats also available as transports, 8 dispatch 
boats available as torpedo vessels, 16 unarmored gun 
boat$, 12 launches, each carrying a gun, 1 1  steam 
launches, 10 sea-going torpedo boats, 62 first class tor
pedo boats, 41 second class torpedo boats, 7 vedette 
torpedo boats, 10 first class transports, 10 se'lond class 
tranr;ports, 4 third class transports, 13 sailing ships, 29 
ships used for fishery protection, and 3 training ships . 

• I .  , • 
A WRITER in the Sanita1'Y News suggests the follow

ing sim ple mode of thawing our water pipes : 
When I think there is a possibility that the pipes 

lead ing to the boiler might be frozen , as soon as I start 
the fire I pour a little alcohol into an old spoon and 
burn it under and along the hot water pipe from the 
stove to the boiler until it· is warm. This loosens any 
ice that may have formed, and makes a vent that will 
prevent any explosion. If the cold water pipe was 
thawed instead , it might freeze u p  again before circu
lation started to keep it open. 

bifurcated int.egral base or shoe, the opening being to 
the front, the bottom of the shoe being of a shape to 
run readily along the surface of the ground, and the 
standard and shoe being steadied by an inclined brace 
from the rear of the beam. The inner front edge of the 
body of the shoe is adapted to hold a knife or knives 
attached thereto, whereby an acute angle is formed at 
the back of the frame, as shown in Fig. 2, permitting 
nothing entering the open forward end of the carrier 
and traveling backward to escape uncut. A. colter or 
vertical blade is affixed in the front edge of the stand
ard, as shown in the sectional view, Fig. 3, to cut any 
transverse roots or vines that might come in the path 
of the shoe, and the grubber is made both right and 
left handed. By means of the handle the shoe may be 

LYMAN'S GRUBBER. 

given a motion from side to side as the team moves 
forward, rendering it easier for the team in working 
and facilitating the cutting of the roots. 

For further particulars relating to this  invention ad 
dress Mr. John R. Lyman, Melbourne, Fla. 
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Notell on E.llentlal 01111.* 

Anise oil is now almost wholly produced in Russia. 
Camphor oil from Japan is coming into favor as a 

solvent ,for resins, paraffins, stearin, etc. In Japan it 
is coming into use as a solvent in lacquers. A favorite 
lacquer consists of camphor oil, 10 parts ; oil of turpen
tine, 3% parts ; and copal resin, 8 parts. Paper treated 
with a solution of com mon resin in camphor oil be 
comes very transparent. A lacquer for metals is made 
by mixing camphor oil, 22 parts, with melted asphalt, 
5 parts. Paper may be rendered water proof by treat
ing with a mixture of camphor oil and linseed oil. 

Cananga oil, designated as Indian, imported from 
.lava, is supposed to be derived from the same plant as 
that which furnishes the ylang-ylang oil of the Philip
pines, but it is sold at a much lower price, and is very 
inferior in odor. 

Cedar wood oil, used largely in Germany as a basis 
for soap perfume, is obtained chiefly from the waste 
of the lead pencil industry. 

Eucalyptus oil, from E.  globulus, is now produced 
in California in large quantities as a by-product in the 
manufacture of a preparation to prevent incrustations 
in steam boilers. Algeria also competes with Australia 
in the production of this oil ,  and is able to supply all 
present demands. The manufacture of the oil in Aus
tralia is, however, increasing, and a plant is ' about to 
be established also in Tasmania for distilling it. The 
statement made in a former report that the oil of E. 
amygdalina contains no eucalyptol is reaffirmed. The 
product sold as eucalyptol derived from the last named 
species diffe1"8 in toto from true eucalyptol. The for
mer consists of a mixture of terpin (eucalypten, 
C,.H,.) with a little cymol, and is distinguished at 
once by its low specific gravity, 0 '886 at 15 deg. C. ,  the 
genuine article having a sp. gr. of 0 '930. 

Tnl'kish geranium oil (Palmarosa oil), more properly 
called Andropogon oil, is said to be submitted to a spe
cial treatment to render it suitable for use in adulterat
ing oil of rose. It is bleached in the sun and rectified 
several times over rose leaves. 

Hop oil, distilled from Bavarian hops, has now dis
placed that prepared from lupulin, which it excels in 
richness and delicacy of odor, due to the absence of 
butyric and valerianic acids. It is a mistaken notion 
that this oil has narcotic properties. 

Marjoram oil from Spain, recently introduced into 
commerce, differs essentially from the oil distilled from 
German marjoram. It is recognized by its freedom 
from color. 

Pepper oil, used extensively in fortifying spices, is ob
tained as a by-product in the manufacture of piperonal 
(heliotropin). 

Rose oil and rose water have been recently produced 
in limited quantities experimentally in Germany, near 
Leipsic. It is said that there are now under cultiva
tion for this purpose 15 acres of land, and the results 
have been quite satisfactory. The German oil is 
superior to any imported. It congeals at 20° (68° F.), 
showing the presence of a larger proportion of the fra
grant stearoptene than is contained in the best Turk
ish oil. 

Betel leaves yield an essential oil (0 '5 per cent) of a 
brown color, an agreeable, tea-like odor, and a burning 
taste. Its specific gravity is 1 '020 at 15° C. It boils at 

Fig. l.-EXPERIMENT ON CENTRIFUGAL FORCE. 

250° to 260' C., and consists of a phenol agreeing in pro
perties and reactions with eugenol and an indiffer.ent 
hydrocarbon. The leaves are used in India in catarrhal 
and pulmonary affections, and it is probable that they 
owe whatever therapeutic virtue they have to the essen
tial oil . 

Musk seed yields a volatile oil which is likely to be 

• From the October report of Messrs. Schimmel & Co., of Leipsic. -Pkarm. Era. 

J tieutifit 1\meri£Ju. 20 1 
�f value in perfumery as a substitute for civet or musk. , particular construction 01' combination they cover, so 
lts specific gravity at 25° C. is 0 '900. It solidifies at a that holders of subsequent patents are compelled to 
temperature below 10° C. , and contains a free fatty I pay tribute, and it is never safe to consider a patent 
acid, probably palmitic, which separates partially even worthless because it is dormant. Its day, after the 
at common temperatures. lapse of years even, may come unexpectedly. 

Thymol is contained in abundance in the volatile Again, inventors frequently are at fault in not follow
oil of Monarda punctata, the American hOl'semint, ing up their inventions by fortifying the original pat
which may hereafter become an important comlllercial ent with subsequent ones covering improvements in 
I!lource of this substance. The use of thYlllol as an matters of detail. Nor should repeated failure discour
antiseptic in dentifrices, etc. , and as a general disin- age an inventor ; for if only one . patent out of every 
fectant, is rapidly increasing. ten pays, it will many times more than compensate for 

II '  • , • the cost of the ten. Not merely scientific men and me-
SCIENTIFIC AMUSEMENTS. chanics, but men of leisure, will do well, then, to con-

The experiments here with illustrated are selected by I sider whether a patent, if only as a speculation, is not 
La Nature from a new edition of Mr. Gaston '.rissan- a cheap investlllent, even if the weightier consideration 
dier's Recreations Scientijiqnes. of advancing the cause of science or adding to human 

Fig. 1 shows the method of making a sling with a comfort, by ever so small a step, be altogether dis
carded. . , . ,  . 

Flour DUlit Dangerouli. 

Fig. 3.-DESSERT EXPERIMENT. 

cane anG. a potato. The end of the cane is inserted in 
a potato in such a way that the latter shall have a cer
tain degree of adhesion and be pretty firmly fixed. 
This done, the cane is swung around after the manner 
of a sling, and, being abruptly arrested at the moment 
when the end points toward the sky, the potato is  
thrown to a great height in the air. 

The Milling World reminds millers of the oft-proved 
fact that flour dust is a dangerously explosive material. 
Beware, says the editor, of lights thrust or carried into · 
bins or rooms filled with dust-laden air. A week ago, 
he adds, I was startled as well as amused, on entering 
a friend's mill, to see the latest " cub " going around 
with an uncovered light, doing some investigation on 
" his own hook." As he thrust the light into a very 
dusty place, which his boyish curiosity suggested to 
him to explore, he was whistling in that peculiar fog
horn tone peculiar to and possible to nobody but a 
half-grown boy, the popular old tune " I want to be an 
angel ! "  As his whistle rose keen" and triumphant 

I above the whirr and rattle of the mill machines, I 
almost expected t.o witness the answering of his 
whistled prayer by an explosion of dust that would at 
once convert him into the angel he professed to wish to 
be. Having put the foreman on his track, I felt safer 
to stay inside that building until my business was trans
acted. In how many cases is the wild, fresh, careless, 
untutored " .cub " the real cause of " mysterious " fires 
and explosions ? He is often as dangerous as a dyna
mite bom b or a fire brand. 

Fig. 2 shows the well known " sueker " of school 
boys. This object, as well known, consists of a leather 
disk through the center of which passes a strong cord, 
knotted on the under side of the disk to prevent its es
cape. After the disk has been soaked i n  water, if it be 
pressed against the sidewalk with the foot, and the 
cord be pulled, it acts on the principle of a cupping 
glass, and it is very difficult to separate it from the 
stone to which it adheres. 

Fig. 3 shows a method of performing a n eat dessert 
experiment. When a grape or raisin is allowed to fall 
to the bottom of a grass of champagne, bubbles of gas 
are observed to attach themselves to it. This causes it 
to rise to the surface, where the bubbles burst. Then 
it sinks, and afterward begins its ascent again. The 
bubbles of carbonic acid gas perform the rr)le of 
minute balloons ascending in the liquid. 

Patents as Invelltmentll. I 
It has been said that the introduction of useful in- I v.entions seems to hold by far the most excellent place 

among human actions. lJnfortunately this, like many I 
other truths, is not sufficient of itself to incite the in
ventive faculty. 1fl. these money-getting times mere 
sentiment succumbs to pecuniary gain, and when the 
value of an invention is called into question, it is not 
its moral or beneficial effect upon the community that 
is considered, but rather the more practical one of its 
influence upon the pocket. Do patents pay ? is a 
question often put, and frequently answered in the:nega
tive, but erroneously so. For the amount of money in
vested, there are few properties that have paid more 
handsomely. Take the leading investments of the day, 
how many of them are gigantic failures ? Of course all 

i patents do not pay, neither do all investments in any 
description of property ; but in these days of wild specu
lation, railroad bubbles, and bank failures, it may he 
very opportunely asked whether thirty-five dollars, or 
a little over two dollars a year, paid to the government 
for a se�'enteen years' exclusive right in and to !;lome 
useful invention, is not a promising investment ? It 
at least is not a very extravagant one. 

We all know of patents that have paid their millions, 
but we do not all know of the many thousands upon 
thousands of patents which have realized for their 

.. . . . .. 
Ne_ Remedy for Seasicknesli. 

Prof. W atson Smith announces that in the new arti
ficial alkaloid, antipyrine, discovered in 1883, by Knorr, 
of Erlangen, a potent remedy for seasickness has been 
found. The source of this antipyrine is that also of 
the aniline colors-viz. ,  aniline-and thus, strange to 
say, this medicament is manufactured in the works of 
a large German firm producing alkalies, acids, and coal 
tar colors. Antipyrine may then be considered a� a 
coal tar product. According to the Compt; Rend. , 1887, 
105, 947, E. Dupuy administered antipyrine during the 
last three days before embarking and the first three 
days of an ocean voyage,. in doses of 3 grammes per 
day. He states that . none of the persons thus treated 
suffered from seasickness during the voyage across the 
Atlantic Ocean-a sufficiently severe test, ' certainly. 
Again, another and independent authority, M. Ossian
Bonnet (Compt. Rend. , 1887, 10/'), 1 ,028), states that anti�. 
pyrine acts excellently as a remedy against seasickness. 
In most cases a dose of 1% grammes is sufficient, the 

owners amounts varying from five thousand to fifty Fig. 2.-EXPERIMENT ON ATMOSPHERIC PRESSURE. 
thousand dollars and upward. Contrast these real iza-
tions and the paltry outlay required with other invest- . effect being manifested in about ten minutes. In other 
llJents, and where is the property which yields as large I cases the dose must be repeated. M. Ossian-Bonnet 
a return ? That many patents do not pay is not always never required to USil more than 3 grammes, in two 
the fault of the invention, but not un frequently is due dOlSes, in order to completely remove the evil within an 
to the want of proper commercial management, or to hour. In some cases, which were very rare, when the 
the clumsy form in which the invention, perhaps a very sick person, in consequence of continued vomiting, 
meritorious one, has been ushered to the pUblic. But could not take the remedy, a subcutaneous injection of 
even these patents ultimately sometimes prove valu- one gramme of antipyrine proved sufficient to remove 
able, on account of the principle involved or sOllie one the seasickness. 
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ENGINEERING INVENTIONS. 
A rotary engine has been patented by 

Messrs. Willis J. Fisk and Homer L. Phelps, of Lock
wood, N. Y. Combined with a cylinder having a trans
verse valve chest, with , snpply and exhaust ports and 
reversing valve, is a piston body with a transverse mor
tise and slidinlr sectional abutment, each outer section 
of which is expanded longitudinally by the pressure of 
steam in the joints between the two parts, the invention 
also covering various oth�r novel features. 

A gas engine has been patented by Mr. 
I, Newton Hopkins, of Brooklyn, N. Y. Combined 
with a cylinder and hollow piston is a perforated disk 
near the ports, serving as a diaphragm for preventing 
th" mixture of the products of combustion and gases 
drawn in during the forward stroke of the piston, and 
also as an abutment for the explosion. Another feature 
consists of an air supply pipe having two similar 
branches extsnding in opposite directions from the air 
port, their ends arranged oppo.ite each other and a 
shOrt distance apart, the object being to prevent noise 
at the air inlet. 

• • •  
AGRICULTURAL INVENTION. 

A grain binder has been patented by 
Mr. William M. Clark, of Boscobel, Wis. Tbis inven
tion relates to certain new and useful improvements in 
twine grain binders, simplifying their construction and 
making the machine compact aud the operation more 
simple, the invention consisting in the construction 
and combination of nnmeroll8 parts and details. 

• • •  
IIISCELLANEOUS INVENTIONS. 

A hat and coat rack has been patent
ed by Mr. Frank Clemens, of Lafayette, Ind. It is 
formed of a single wire bent in a novel form, with eyes 
and arms, and portions to bear against the wall or sup. 
port, making a neat, strong, and cheap rack for hats and 
coats. 

A sash weight has been patented by 
Mr. Milton L. Lissberger, of New York City. The lead 
body of the weight has a beveled recess, in which a 
shank with an eye and a pOinted hook on its lower end 
can be inserted and made fast by driving a wedge into 
the recess back of the shank. 

A band cuttAr and feeder for thrash
ing machines has been patented by Mr. Karl G. Bareis, 
of McFarland, Wis. It is for cntting the bands of 
sheaves and feeding the loose grain to the thrashing 
cylinder, the invention covering various novel parts and 
details and combinations thereof. 

A street curb has been patented by 
Mr. Abraham B. Koplin, of Hellertown, Pa. It is made 
of metal cnrb sections having an inner top flange and 
angular pockets or reoesses along its inner margin, with 
an onter downwardly projecting gntter flange, making 
a cnrb of great strength, adapted for all climates. 

A door securer has been patented by 
Mr. Frank T. Cladek, of Rahway, N. J. Combined 
with a pivoted latch is a pivoted cam lever arranged to 
act upon the door for closing it tightly after the latch 
has engaged with the keeper npon the door frame, the 
device being designed more particnlarly for refrigerator 
doors. 

A button has been patented by Mr. 
Adolph Blumenkrohn, of New York City. It consists 
of a blank upon which there is placed a machine-em. 
broidered inner cover partially surrounded by an outer 
knit or crocheted cover formed with a central opening. 
through which the ornamental work npon the inner 
cover is seen. 

An antidote for venomous bites has 
been patented by Mr. Joshua T. Smith, of Coffee County, 
Ga. It is a medical componnd designed to act as a 
powerful arterial sti,!,ulant, which in practice is said to 
have been found especially useful in the treatment of 
rattlesnake bites, to be administered in doses of a wine
glass every hour until the paln ceases. 

A channel cutter for water ways has 
been patented by Mr. William H. Avey, of Columbus, 
Ky. It consists of barges timbered together and carry
ing opposite edgewise disposed boards or cutters 
capable of vertical adjnstment, in connection with other 
novel combinations of parts and featnres of construc. 
tion. 

An umbrella has been patented bv Mr. 
Edmnnd Q. Ison, of Long Island 'City, N. i. The 
handle has a sleeve adapted to revolve thereon, where· 
by the nmbrella is made capable of revolving upon its 
stick, thus breaking the force of the wind, and an im· 
prove!! catch is provided for retaining the nmbrella in 
open position. 

' 

A clothes horse has been patented by 
Mr. Martin F. Dolan, of Brooklyn, N. Y. It consists 
of a tubnlar standard with a slotted or open top, and 
arms having locking parts, with other novel featnres, 
making a device capable of snstaining a iarge amount 
of line, and which when folded will occupy small room, 
and readily stand beneath a mantel or shelf. 

Combination spectacles form the sub
ject of a patent issued to Mr. Bernard Krause, of 
O'Fallon Depot, TIl. The invention consists of detach
ably connect;! spectacles, the focu!les of the two sets 
converging exactly, the arrangement being such that the 
lenses usnally employed for distances may be corrected 
by the other set to form reading spectacles. 

An insulator has been patented by Mr. 
Lewis M. Neal, of North Middletown, Ky. It is formed 
of a solid piece of glass or other Insulating material, 
with a post for receiving the telegraph wire, a channel 
aronnd the post to increase the eft\ciency of the insnla· 
tor, and a transverse apertnre for receiving the wire by 
which the insnlator is fastened to ita support. 

A propeller shaft bearing has been pa
tented by Mr_ John Richardson, of St. Mary's, Ga. The 
ahaft is lengthened beyond the rear end of the hnb of 
the screw, a bearing being secured to the stern post of 
the vessel and one to the rudder post, each having oil 
holes and upwardly extending pipes connected there
with, to the upper end of which oil cups are lecured. 

Jeitutifi c �tutrjcau. 
A ·  candlestick has been patented by 

Mr. Hiram E. Lewis, of Gold Hill, Nevada. The 
candje-receiving tnbe has a spring for actnating the 
candle. and there is a lever pivotally connected with the 
tube, with other novel features, making an automatic 
feed for candlesticks and lanterns, to fe6d the candle 
npward as it bnrns down, so it may be entirely burned. 

A photographic camera has been pa
tented by Mr. Francis H. Patterson, of Nonistown, Pa. 
The invention relates to cameras havinlr swinging or re
versible backs, and provides novel means for the ad
justment of the lens end of the camera in rising and 
falling and rotatable directions, with special means for 
speedily releasing and securely holding it in position. 

A mechanical movement has been pa
tented by Mr. Benjamin F. Andrews, of Myers, Mo. It 
is designed to produce a high rate of speed in a rotary 
shaft from a slowly moving oscillating lever of greater 
power, within a limited space, the device being appli· 
cable for propelling vessels or vehicles lind to various 
machines. 

A pruning implement has been pa
tented by Mr. Andreas Bosch, of Prairie du Chien. 
Wis. The invention covers a novel combination of 
parts in an Implement for use in pruning trees and 
dreSSing their wounds, adapted for use on large and 
small limbs, and so arranged that it may be nsed upon 
tree. of almost any height. 

A vehicle spring has been patented by 
Mr. Edwin Jarrell, of Harper, Kansas. An importaut 
feature of this invention consists in torsional spring 
bars united or connected together at their inner ends 
and diverging from the point of connection, being suit
ably connected at their outer ends to enable their 
teusion to properly operate. 

An earth auger has been patented by 
Mr. Thomas Tow, of Miles City. Montana Ter. It con
sists of a novel form of spiral blade mounted on a rod 
to give great length of cutting edge, making an auger 
which can be easily and quickly forced down into the 
earth and at the same time will take hold of the earth to 
lift it. 

A machine for regulating timepieces 
has been patented by Mr. William B. Fanar, of Greens
borough, N. C. A galvanic battery and a regnlating 
clock are monnted on a movable stand holding the 
watch to be regulated, and a malrllet and battery cir
cnit are used in combination with other mechanism to 
antomatically adjust the regulator of the watch in ac
cordance with the regulating clock. 

A holder for advertising mediums has 
been patented by Mr. Philip Delano, of Breoklyn, N. 
Y. It consists of a rear bar adapted to be secnred to a 
window casing, and provided with fastening pins for 
supporting the advertisement, clamping bars hinged to 
the rear ends of the bar being adapted to be locked to
getber at their inner ends on the middle and in front of 
the rear bar. 

An electric gas lighter and extinguisher 
has been patented by Mr. George L. Hogan, of Olm. 
stead, Ky. The burner is provided with a poppet valve 
operated by a shaft and eccentric receiving rotary mo· 
tion from the armature of an electro-magnet, with other 
novel featnres, the device being adapted for lighting a 
single lamp or a series of lamps at the same instant, and 
for street or office lighting. 

A device for discharging coke ovens 
has been patented by Messrs. William T. Giles and 
William Booth, of Shamokin, Pa. It consists of a truck 
adapted to receive and hold the coal while in the oven. 
and a plow arranged ontside of the oven, under which 
the truck is to be drawn to discharge Its load, in com
bination with tracks and a windlass, being designed to 
save time and heat. 

Facing brick for building purposes 
forms-the subject of a patent issued to Messrs. Richard 
and Charles Steinau, of Brunswick, Germany. They 
consist of partlcnlar forms of angular bricks, to be laid 
in alternate reversed courses, the conrses and the bed
ding joints of the facing bricks being laid opposite the 
middle of each bedding joint and course of the brick 
wall. 

An automatic grain measure has been 
patented by Mr. Hany W. Cowan, of Gros, Dakota 
Ter. It has a box in which the grain is measnred, and a 
vibratory measuring plate operating on the grain filling 
into the box for actuating tripping devices connected 
with the tilting bottom of the box. with other novel 
features, being adapted to accurately measnre any kind 
of grain. 

An animal trap has been patented by 
Messrs. La Fayette W. Page and Samuel Hardeman, of 
Franklin, Tenn. Combined with a striker connected 
with a rotary disk is a stop shoulder having eccentric 
approach and spring-actuated detent, the casing having 
circullll" top and bottom plates, with pivoted bait lever, 
and other novel features, whereby II large number of 
rats, etc .• may be killed at one setting. 

A sleeve button has been patented by 
Mr. Lonis D. Frenot, of Newark, N. J. It has a 

threaded post sunounded by a sleeve, a nnt engaging 
the post and sliding within the sleeve, with wings con
nected by hinge joints and to the sleeve, whereby the 
shank of the button may be passed throngh the button 
hole without subjecting the lhank or the body of the 
bntton to excessive strain. 

A watch case pendant has been p!l.' 
tented by Mr. Peter Henry, of New York City. It con· 
sists of a bar with a winding shank at each end. the 
shanks being of nneqnal lengths, and the bar being 
adapted to be reversed in the rotating stem or holder, 
making a key for stem.wlnding watches which may be 
nsed with equal facility.with .. stem set " or " lever set " 
mov.ements. 

A holder for kegs, barrels, etc. , has 
been patented by Mr. Cary A. Manker, of Louisville, 
Neb. It consists of a rope passing over a pulley held on 
the under side of a counter or other support, two 
clamps being connected with the rope, one engaging 
the bottom rim &.111 the other the head gt II bIIrntl w  

keg, bein? especially adapted to facUitate work In retail 
stores. 

A bridle has been patented by Messrs. 
Edwin Crippen and William King, of New Orleans, La. 

To each check strap is secured a lnap hook to receive 
large bit rings, and below the snap hook is secured to 
the cheek pieces snap hooks designed to receive small 
bit rings, the large or small bit rings to be nsed as 
desired, the arrangement being designed to 'do away 
with the necessity for cnrb, chain, and other harsh bits. 

A buckle has been patented by the 
same inventors, in which the loop or shackle is attached 
to the main frame by a bolt, so that the buckle may be 
removed from or applied to a strap or web withont rip
ping or stitching it, the tongue being pivoted upon the 
bolt, and there being an integral loop for holding the 
end of a stral'. 

A heating stove has been patented by 
Mr. Charles H. L. Schlapp, of Davenport, Iowa. The 
fire pot is continued at one side into a magazine, which 
is inclosed by a combustion chamber that extends over 
the top of the fire pot, the latter connecting at its upper 
end with a mixing chamber, into which opens at each end 
a branch pipe leading to the base of the stove near the 
grate bars, the npper end of the lire pot having aper· 
tnres tor admitting air from the base, the stove being 
eI'Ipecially adapted for the complete and economical 
combustion of bituminous fuel. 

A combined table and sofa forms the 
subject of two patents issued to Mr. John E. Alden, of 
Lake George, N. Y. They provide a design for an in
expensive and self-contained structnre which may be 
easily and qnickly set np to serve either of Its intended 
pnrposes, and be strong and serviceable, the inventions 
coverinjt varioll8 novel featnres of construction and 
combinations of parts, including simple and effective 
means for locking hinged end parts of a table top in un· 
folded positions to serve as legs to a sofa, when the 
table, with its legs folded within its frame, is inverted 
to receive the adjustable sofa top. 
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Works, Drinker St.. Philadelphia, Pa. 

Send for new and complete catalogue of Scienttftc 
Books for 881e by Munn &; Co:, 361 Broadway, N. Y. Free 
on application. 
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OW BOOKS AD PUBLIOATIONS. 

A TEXT BOOK ON ROOFS AND BRIDGES. 
Part I. Stresses in Simple Trusses. 
By Mansfield Merriman. New York : 
John Wiley & Sons. Pp. 118. Price 
$2.50. 

The author, a professor of civil engineering in the 
Lehigh, Pa. ,  University, presents in this volume a syn' 
opsls of one of tour parts of the course of Instruction 
followed in that Institution. The book is more espe
cially for the use of students I&tendlng to take a tho
rough course in civil engineering, and each alternate 
leaf throughout the book has been ltlft blank for con· 
veulence In recording solutions of problems. 

THE AMAzON PROVINCES OF PERU AS A 
FIELD FOR EUROPEAN EMIGRATION. 
By H. Guillaume, F.R. G. S. London : 
Wyman & Sons. 1888. Pp. xvi, S09. 
Price $2.00. 

This work, dedIcated to one of the rival upirants to 
tho'Eoveming of Pern, General Andres Avellno Caceres, 
is the work of the Peruvian Consul-General at South
ampton. It treats at considerable length of the eth
nology. natural history, topography, and other features 
of the r8iIon lying on the eastern slope of the Andes, 
and is designed to encourage emigration thereto. The 
work Is well and characteristically lllnetrated, with va· 
rious views. Its frontispiece Is a portrait of Caceres, 
whose star bas lately been In the ascendant. The work 
presents a clear and striking picture of the country 
and its prospects, both as a mineral-producing territory 
aud from other points of view. 

MECHANICAL DRAWING. By Linus 
Faunce. Boston : W. J. Schofield. 
1887. Pp. 136. Price $1.25. 

This excellent little work, designed for the use of the 
stndents of the Massachusetts Institute of Technolo£y, 
may be safely recommended to all students ot this 
branch ot 8clence. It abounds in practical notes, and 
deals largely with the solution of problems .In geome
trical graphics. Shadows and projection are likewise 
treated at considerable length, and make . the whole a 
compact yet fnll treatiae on its important ·subject. 

HINTS TO CORRESPONDENTS. 
N •• e • •  Dd Addre •• must accompany aU letters, 

or no attention wlJI be paid thereto. Th18 is for our 
informat!on, and not for publication. 

Reference. to former articles or answers should 
give date of paper and page or number of question. 

I.Qulrie. not answered in reasonable time should be repeated; correspondents will bear in mind that 
some answers require not a I1ttle research, and. 
though we endeavor to reply to all. either by letter 
or In this department, eacn must take his tum. 

Speel •• Wrrl'e. luf'or ..... &Io n  on matters of 
personal rather than general Interest cannot be 
expected without remuneration. 

ScleDIUle A.erle ... Sapple.enl. referred 
to may be had at the office. Plice 10 cents each. Book. referred to promptly suppUed on receipt of 
pnce. 

DIDer.l. sent for eDIDination shonld be distinctly 
marked or labeled. 

nish to the bot metal.:whlch mnst ; be absolutely clean 
and untouched by the ftngers. Apply the brush witb 
strokes parallel to the streaks of the metal. 

(10) J. E. McK.-Wood begins to be 
dangeronsly hot at 800° F. Drying rooms should never 
reach this limit, 150° to 2150 F. should dry barrel 
stock very fut, and 2150 should be the limit of heat In 
the lumber room. Exceuive heat cracks the lumber. 

(11) L. C. D.-Picture frame maker's 
putty Is made of whiting, glue, and water, worked very 
stilf. The mould Is oiled. If you wish it to dry slow, 
put a"few drops of glycerine in the back of putty. 

(12) E. B. asks how to set a carriage 
axle or a wagon axle. A. MaL:e the bottom side of the 
bearings or skelne a straight line. and give a slight set 
forward. so that the distance between the front of the 
rims of two wheels will be � to l inch less than between 
the backs. 

(18) P. J. H. asks the names of the dif
ferent sections of a globe valve. A. Body. seat, bon
net, stutll.ng box, nut or gland, spindle, valve disk, 

(1) W. D.-In casehardening gun trim- valve nut, wheel. 
mings and locks the articles should be packed in a (14) J . C. P. asks : 1. How many can
wrought or cast iron box with a cover so arranged as die power does the inexpensive arc lamp described in 
to allow of the use of clay to lute It as nearly tight as the SOIllN'tIPIC AxBBICAN, vol. 56. page 374, give? A. 

pouibltl. To produce the mottled appearance. use From 40 candles upward. It needs constant personal 
bone black or burnt bones pulverized. which give a "ray attention. 2. How many cells of the simple pluni8 
color to the metal. and burnt leather pulverized. which battery of vol. 57, page 116, would it take to light the 
gives a blue color. ' Mix the two materials loosely as arc lamp tor three hours every night! A. From 30 
you pack the articles to produce the mottled appear- cells upwlU'd. 3. Of tbe simple plune;e battery. does 
ance. When packed and the cover luted.the box Is to be one tumbler mean one Ccll1  A. Yes. 4. How many cells 
heated to a low red In a furnace or forge ftre, and kept of the single ftuld battery, vol. 1i7, page 890, of the gal
at this temperature from !I:( to 1� hours, according to Ion size wlII lt take to light the arc lamp! A. From 20 

to the depth of casebardenlng required. Then raise cells upward. 
. 

the box to a cherry red heat for a few minutes. long (15) A. W. S. asks : 1. Could .the eight enough to allow the hardening heat to penetrate to tho light dynamo given In No. 17 of the SClliiNTIFIO AIIEBlcenter of the box, when it can be opened, the pieces CAN of 1887 be ch&.nged to a motor by winding the arpicked out and dipped In water at ordinary sbop tem- mature and fteld magnet with a dilferent size of wire? per and quickly dried, or If thcre are many pieces the If so, wbat size of wire would have to be used, aud how box can be tipped and the contenta dropped Into the manyl pounds for each! A. The dynamo referred to hardening tub. makes a good motor without any alteration. 2. What 
(2) F. C. H. asks : 1. What is meant by size of wire would have to be used for a motor, on 

.. boxing the: compB8B," also by boxing it backward ! same ftoor. only half size, or one.fourth the power? A COURSE OF LECTURES ON ELECTRICITY. A. To box the compB8B Is to call the 32 polnta of the A. You should preserve about the same proportions 
By George Forbes. London : '  Long- I compa88 by their proper names toward the right hand throughout all the parts of the machine, lncluding tbe 
mans. Green & Co. 1888. Pp vii, 163. as you look at the compass card, or from north by the wire. 
Price $1.50. east. As for example, N . •  N. by E • • N. N. E., N. E., (16) C. H. U.-There are three trees 

This attractive and excellent little work is a welcome N. E. by E., E. N. E., E. by N., E., and so on. Boxing popularly called ..  umbrella tree." The one which you 
addition to the somewhat numerous list of works on backward Is reversing the order. 2. How can I ftnd out inquire about appears to be, from your description, a 
the elements of electrical science. Many of the ilIus- the depired hol'lle power to run a certain machine? And variety of the Melia auderad/,. which forms a dense 
trations are naturally old time productions, the ac- when I have the horse power, how shall I ftnd the SIze round.head, ftattish underneath, which, viewed from a 
qualntances of past years. but the main tone of the of cylinders I need (there being two) for an oscillating distance. somewhat resembles an open umbrella. The 
text is quite In accord with the last developments of engine? A. FInd the power required for any given mao two other umbrella trees are species ot ma"gnolla. 
the day. The treatment is popular and attractive. chine with a dynamometer. They are for sale by the en-
Mathematics, to many the great bugbear of the scicnce gineerlng trade. You cannot compute the size of the (17) W. S. A. asks what a candle power 
of to-day, are omitted, and experimental demonstrations cylinder directly from the required horse power. Steam is. or what Is the basis; upon what is a candle power 
are made to take their place. We recommend the work pressure. speed, mean pressure from cut-olf. and rela- based ! A. A candle power is the light given by a sperm 
to our readers, believing it adapted to ftll creditably its tive length of stroke and diameter of cylinder, all have candle barulng 120 gra1ns per hour. It Is an extremely 

i 1 trI al lit t to be coiuiidered In arriving at the required result. You crude standard, but by tbe adoption of a known type of �.e n e eo c era ure. 
will ftnd th!l nominal sizes pf cylinders for given powers · candle has acquired some accuracy. 

STEAM BOILER EXPLOSIONS. IN THEORY of e�gin tabulated In the circulars of dealers. (18\ E. H. writes : We have a cross belt AND PRACTICE. B�R. H. Thurston, 1 ..... A. D E Y k J h (8) . . J .  B. asks : What can I put into in our shop that Is heavily charged with electriCity. .w. . , oc. ng. ew or : 0 n , . ed ' I '"  Wiley & Sons. 1887. Pp. vii, 173. a-ceo t I now make t� keep It from becoming neu- How can the Circuit be complet , so that It w 1I  .. ,ve a 
Price $1.00. t� edr It is made by boiling acetic acid, then mix· person a sbock? This OOlt will draw sparks from a per-

The name of the author carries with It the best guar
antee of the value ot this book. It is well Illustrated 
and treats of the subject from every standpoint. 
theory is considered and a series of concluplons reac 
that are based largely on the well known Stevens experi
ments at Bandy Hook. His eighLh conclusion contains 
the gist of the matter. and Is a capital commentary on 
the sensible and practical way in which the writer deals 
with his material : .. That all exploslous are certaiuly 
due to simple and preventable causcs. and nearly all 
to simple ignorance or carelessness, ou the part of ei
ther designer. constructor. proprietor, or attendants." 
Next, the author disposes In a few words of the pre
vention of explosions, stating It to be a matter of the 
utmost slmpl1clty. The work should be studied by all 
enginee1'l!, especially by the worklnE stalf. who are so 
fond of Indulging In theories that are utterly nnproved, 
and in making a mystery of the causes that brin& about 
the rupture or Iron plates. 

THE VOSBURG TUNNEL : A DESCRIPTION 
OF ITS CONSTRUCTION. Illustrated. 
By Leo von Rosenberg. New York. 
1887. Pp. 56. Price $1. 

This elegantly printed monograph details the methods 
of construction adopted in the constrnctlon of the 
Vosburg tunnel on the Lehigh Valley Railroad. To Mr. 
Von Rosenberg had been entrusted the.maklng of a com· 

. 'into It gelatine until It -becomes thick. It makes a son's ftnger tips at a distance of from 3 to 4 inches, and 
good cement, bnt after it is made awhile it loses the ouly elfect felt is a sharp stinging at the point from 

ts sticking properties and gets like oil. A. You pro- which the sparks i88ue. The other day a party came in 
bably don't keep It tightly corked. The best liquid and held his ftngers up to the belt, and if we touehed 
glue is said to be made from the following receipt ; him in that posiLion, we would receive a shock, but this 
Take a wide·mouthed bottle and dissolve In It 8 ouncl!s .  only answered for this one person, and would not do for 
best glue In � pint water, by setting it In a vessel of any one else, and. In fact, when �e came In a day later, 
water and heating until dislolved. Then add alowly it would not do it again with hun. Can yon through 
� ounces strong nitric acid 86° Baume, stirring all the your columns give us any information In relation to 
white. EtJervescence takes place with generation of the phenomena? A. To get a shock by means of your 
fumes. When all the acid has been added the liquid belt, charge a Leyden jar with it by holding the knob 
is allowed to cool. Keep it well corked. ' in its vicinity. P088ibly the clothing of the person who 

(4) J T W k • gave a shock had something to do with the phenome· • • • as s concernlDg some pre- non. 
paratlons which will prelll'.rve .. string netting." I have 
Inclosed my chicken yards with a 4 ply string net, and 
as the climate here is wet, I am afraid it will soon rot. 
A. Di880lve 1 ponnd of sulphate of zinc in 40 gallons of 
water. and then add 1 pound of IIal soda. After these 
Ingredients are dl880lved. add 2 ounces tartaric acid. 
The net should be soaked In this solution for 24 hours 
and then dried without wringing. 

(5) J. H. U. desires a prescription for 
earache. A. Consult a physician. It is dangerous to 
treat such tronbles without competent advice. 2. A 
receipt for which would make labels stick fast to 
tin boxes. • Use starch paste with which a Ilttle 

tine has been incorporated, while it was 

(19) S. K. M. asks : 1. How should Holtz 
machine be altered to use Topler's plan ? A. See SCI

ENTIFIC AIlEBlCAN SUPPLlIillENT, No. 291. ;.I. How !s 
luminons paint made? A. Bee articles on this subject 
in SCIlINTIFIC AIlEBICAN SUPPLEIlENT, Nos. 249 and 
497. 3. How Is Ink for type writer ribbons applied? 
A. Lay out the ribbon in such lengths as may be con· 
venlent, and apply the ink after agitation by means ot 
a soft brush, rubbing It well Into the interstices ot the 
ribbon with a 8ti1f tooth brush. Hardly any ink should 
remain on the surface. 

plete series of drawings of the tunnel work. He has 
C ..... . h • 

now published with special permission of the Lehigh . . 6) • 111. . deSires t e receIpt and quan-

(20) J .  W. desires (1) a cement suitable 
for cast lroa. A. :Mix powdered east iron bore chips, 
60 perts, salammoniac 2 parts, llowers of sulphur I part, 
and stir the mixture into a stllf paste by adding water. 
The cement must be used while fresh. 2. Is there a 
positive cure for freckles that will remove them without 
Injury to the skin? A. There is no positive cure, bnt 
you might try � drachm ammonium chloride and 2 
drachms laveudar, In half a pint of distilled water. 
This mixture may do some good. Apply to the face 
two or three times a day with a sponge. 

Valley Railroad Company, a collection of these d� / .tities for making 50 gallons.of javelle water. �. Javelle 
Ing� and in the 56 pages of text hall fully expl ' a water is best made by passlDg gaseous chlorIDe into a 
the�, and has given practical points and ftgo and solution of 1 part of carbonate of potash In 10 parts of 
statistics. The whole thus acquires character as an ex- water until the � ceases t? be absorbed. It may also 
ponent of modern successful tunnel practice, and should be made by adding a solution of carbonate of potash 
be found in every railroad engineer' s library. to a solntion of chloride of lime, with agitation, as long 

as a precipitate forms, the liquid being afterward de
canted or mtered olf. Bee also SCIBNTD'IC AxBBlCAN 

SUPPLEIlENT, No. 814-
ZWICKER'S INSTRUCTOR FOR PROCURING 

STATIONARY AND STEAM ENGI
NEER'S LICENSE. By Philip Henry 
Zwicker. St. Louis, Mo. 1887. Pp. 
84. Price $2. 

Th18 work, In a series of questions and answel'll, 
aims to give the Instruction indicated by its title. It 

. will be found useful reading for aspirants to a know
ledge of practical eIljtineering. 
POROUS EARTHENWARES. F&..1.Ymile of 

United. States Letters Patent issued 
to Charles Carroll Gilman. 1887. 

This book comprises facsimile reproductions of 
thirty-three patents granted to Mr. GlIman. No com
ments are given, but each patent Is allowed to speak 
for Itself. The publication presents a novel and inter
esting appearance. It is a characteristic way of illus
trating the life work of an Inventor. 
I2F' Any of the above books may be purchased throngh 
this otll.ce. Send for new catalogue just pu bUshed. 
Address l\I1JlIlI[ & Co., 861 Broadway, New York. 

(7) D. L. W. asks : What will kill the 
smell of turpentine without alfectlng its strength r A. 
Try ftlterini through' bone charcoal, bnt we doubt 
whether anything will prove etJectnal. 

. 

(8) J. P. B. recommends the following 
as an excellent blacking ,for br81!8 or wood work: Take 
a little bIt of 200d black printer's ink (with a very little 
turpentine to moisten It enough) and blacken any kind 
of wood or metal. When It gets hard, it will adhere 
ftrmly, and dries ftat. 

(9) A. L. B. asks for a lacquer for a 
brass instmment that has become somewhat tarnished, 
it must be of a lemon or orange tint. A. Take 1 part 
of ftnely broken shellac to 4 parte Itrong alcohol, let it 
stand In a warm place with plenty ot shaking for abont 
24 houl'll, one-ftfth to one-tenth part of mastic may be 
added. If it needs ftlterlng. it must be done.but through 
coarse ftlterlng paper. A little gamboge for yellow. or 
drajlOn's blood for red must be added. Apply the var. 

(21) F. c. H. asks (1) how to clean velvet 
collars on overcoats. A. Bee SCIENTIPJC AllEmcAN 

SUPPLEIIENT No. 158. 2. How to take oft the traces of 
a sheet Iron stove done by the scratching of matcbes? A. 

Use stove pollsh. 3. Could the simple telephone de
scribed In the SCIENTlFIO AlIIlIiBICAN SUPPLEIIENT. No. 
142, be used for a transmitter, and could I use No. 00 
cotton covered wire for tbe line? For a short line 
could I connect one wire with the water pipe? A. Yes; 
bnt you had better nse a closed metallic circuit. 

(22) F. E. D. desires a recipe for skele
toning and bleaching leaves. A. Bee ..  How to Prepare 
Skeleton Leaves and Graues," contained In SCIENTIFIC 

AllEBlCAN SUPPLEIlENT, No. 270. 
(28) W. P. P. asks how to remove the 

copper from electric light carbons. A. Use nitric acid. 
(24) M. N. O. asks how to remove India 

Ink marks that have been pricked in a person's arm or 
hand. A. It is Impossible to take them out completely. 
Their intena1ty may be modlfted by several times prick
inE them over with milk. 

203 
TO INVENTORS. 

An experience of forty years. and the preparation of 
more than one hundred thousand applications for pa
tenta at home and abroad. enable us to understand the 
laws and practice on both continents, and to possess Ull" 
equaled facilities for procuring patents everywhere. A 
s)'llopslB ot the patent laws of the United States and all 
foreign couutrles may be had ou application, and persons 
contemplating the securing of patents, either at home .or 
abroad. are Invited to writ!! to this ofllce f.or price., 
which are low. In accordance with the times and our ex
tensive facilities tor conduetlng the business. Add'· .... 
MUNN &; CO .. ofllce SCIENTIFIC AHEBICAN, B61 Broad
way, New York. 

INDEX OF INVENTIONS 
Jl' o r  which Leiter. PateDI of' Ihe 

United Stale. were Gr.Dte. 

Ka.rch 13, 1888, 
AND EACH BEARING THAT DATE. 

LSee note at end of list about copies of these patenta.] 

Advertising mediums. holder for, P. Delano . . . . . .  879,8'l6 

Air jet, B. F. Sammon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879,Mil 
Ammonia and chlorine from ammonium chlortde, 

obtaining, L. Mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3i9,488 
Ammonia and hydrochlOriC aCid, obtaining. L. 

Mond. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  879,481 
Animal .uspendlnl{ device, E. A. Stiles . .  " . . . . . . . .  879.261 
AUl{er. earth, T. Tow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879,846 
Awning, vehicle. A. D. Beedle . . . . . . . . . . . . . . . . . . . . . .  8'l9,i!56 
Axial rolllug, H. H. )'or.yth . . . . . . . . . . . . . . . . . .. . . . . .  379,986 
Axle boxes, dust guard tor car, P. Sweeney . . . . . . . .  879,524 
Axle nut, capping, E. Firth et Ill . . . . . . . . . . . . . . . . . . . .  879,214 
Ballnl{ press, W. S. Reeder . . . . . . . .  , . . . . . . . . . . . . . . . . .  S'I9.414 
Band cutter and feeder, K. G. Bareis . . . . . . . . . . . . . . .  S'I9,S50 
Battery. See Electric battery. Non-polarlzinJr 

coustant current battery. 
Bed, folding, J. Condell . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . S'I9,449 
Bed.tead attachment, H. W. Munsey . . . . . . . . . . . . . .  S7P,(O'J 
Bicycle, H. A. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b"7ll,1Ii3 , 
Bleaching, apparatne for electric, Hermite &; 

Cooper. . . . .  . . . .  ... . .  • .  . . . . .  . . . . . . . . .  . . . .  . . . . . . . . .  . . .  879,465 
Block. See Building block. 
Blooms, apparat us for transferrlnJr, R. P. Dolan. " 3'T9,W7 
BQller. See Steam boiler. 
Boller. J. K. Purinton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879,245 
Boller feeder, Kruse &; Smith . . . . . . . . . . . . . . . . . . . . .. . . 3i9,520 
Book and slate. combined, W. T. Jamison . . . . . . . . . .  879,489 
Bookbinding, M. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  3:'9.311/, 
Boot or shoe, S. Dalsbelmer . . . .  . . . . . .  . . . • • . • • .  . .. . . . . 879.452 
Boot or shoe, S. J elfers. . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . S'I9,471 
Box. Bee Fire alarm signal box. Journal box. 

Letter box. 
Box hinging machine, A. C. Bolton . . . . . . . . . . . . . . . .  S7II,858 
Bracket. See Curtain roller bracket. 
Brake. See Car brake. Windmill brake. 
Brick. etc . •  R. &; C. Steluau . . . . . . . . . . . . . . . . . . . . . . . . . .  879,838 
Bridie swivel, II. �JohnsQu . . . . . . . . . . . . . . . . . . . . . . . . . .  8'1'9,58'1' 
Brush fQr mulllllle and other liquids, fountaIn, A. 

C. Harrlnl{ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :ml,463 
Buckle. J. C. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.516 
BUCkle and hame tug attachmeut, W. Dlppert . . . .  S'I9,511O 
BllJrgy tQP, J. D. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :ml,-I!III 
BUIQlY tQP. O. Slagle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 379,546 
Building blQck, J. It. Werth . . . . . . . . . . . . . . . . . . . . . . . . . . 379,4211 
Burner. See Gas burner. Hydrocarbon burner. 

011 burner. 
Bustle. F. M. Jelfery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8'1'9,616 
Bu.tle, G. Schoen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . .  8'1'9,419 
Button, J. Costello . . . .  . . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . .  8'1'9,629 
Button attaching machine, A. G. Wilkin •. , . . . . . . . .  S'I9,'�1 
Buttonholes. f1u1shlug. Thomson &; Phelps. . .  . . . .  3'/9.497 
ButtQn. tmltatiQu , J. C. Schmahl . . . . . . . . . . . . . . . . . . . . S7II,289 
Buttons. tool for removlnl{. E. B. Hamilton . .  . ... . . 37lI,400 

Cabinet for displaying cakes and confections, H. 

King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8'19.475 
Calculating device. Interest, G. D. Hicks . . . . . . . . . . .  S'I9.5S6 
Calendar with day ludlcator, dial, C. F. Sinn . . . . . . .  8'1'9.298 
Camera. See PhotographiC camera. 
Can. See 011 can. 
Car brake. J. M. Swaim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879.518 
Car bumper, spring, G. H. Benjamin . . . . . . . . . . . . ... . 379,528 
Car, cable railway, H. W. McNeill . . . . . . . . . . . . . . . . .  879,40'1 
Car coupling, W. M. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879.381 
Car sprlnl{ plates. making. C. T. Schoen . . . . . . . . . . . .  8'7!I.M4 
Car wheel. L. A. ThQmpsou . . . . . . . . . . . . . . . . . . . . .. . . . .  879.254 
Cars, bell cord for, G1a8j{ow &; Stevens . . . . . . . . . . . . .  8'1'9,469 
Cars, horse Jruard for tram, J .  Stepheusou . . . .  . .  . . .  8'1'9.4116 
Cars, station tndlcator for ratJway, J. W. War-

hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . .  8'1'9.428 
Card grinder. B. S. RQy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879,285 
Carpet fastener, ·M. B. McCastllue . . • . . . . . . . . . . . . . . .  3'Ill.286 
Carriage, chtJd's, N. B. Clinch . . . . . . . . . . . . . . . . . . . . . . .  S7II.3l7 
Carrier. See Pneumatic carrier. Quilting ma-

chine .huttle carrier. Sheaf carrier. 
Cash ca.iTlers, air cushion for, H. Thomas . . . .. . . . .  879,296 
Chair. fish plate. and ratJ coupler, combined, W. 

Wilt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879,433 
Chairs. equilibrium appliance fOr rocking, G. 

Kelly . . . . . . . . . . . . . . . . . . . . . . • • . . .  , . . . . . . . . . . . . . . . . . . .  8'1'9,4'12 
Chart, dress, Fels &; Simon . . . . . . . . . . . . . . . . . . . . . . . . . . .  879,1l1K . 
Chicken. brooder. C. Houser . . . . . . . . . . . . . . . . . . . .. . . . .  8'1'9,898 
Cblmney cowl. J. GQettel . . . . . . .  . . . . . .  . .  . . . . . . . . . .  879,216 
Chuck, lathe, H. N. Kennedy . . . . . . . . . . . . . ... . . . . . . . . 3'/9,478 
Churn; C. F. Chamberlalu . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'1'9,447 
Clasp, E. C. Jones . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 879.229 
Clock cases and other articles from plastiC ma-

terial. manufacture of. R. P. Coughlin . . . . . . . . .  8'1'9,450 
Clothes hQrse, M. F. Dolau . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'1'9,378 
Coal, etc .• mchautslD for separatlnl{, S. Thomas . . •  1r.9,2M 
Cock. plug. J. Powell . . . . . . . . . . . . . . . . . . " . .. � . . . . . . . . . .  379,244 
Coke ovens, device fQr dl.charglng, Giles lie 

BQoth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . .  379,:nl 
Collar, hQrse, J acobs

'&; Chapman . . . . . . . . . . . . . . . . .. . .  379.27;, 
Collar pad. horse. J. II. Cusson . . . . . . . . . . . . . . . . . . .  " . .  S7II,506 
Conduit, underground, M. R. Muckle. Jr . . . . . . . . . . .  8'I'9,.ws 
Copy bolder, attachable, A. B. Reid . . . . . . . . . . . . . . . .  S7!J,2Mj 
Cork •• means for securlug. 'J. W. Klncalcl . . . . . . . . . 379,230 
Coupling. See Car coupling. Thill coupling. 
CQuplinl{ links, etc .. machine for bendlna' and 

forgtnl{, M. Kennedy . . . . . . . . . . . . . . . . . . . . . . . ... . . .  8'1'9,474 
Cultivator. C. WhitehalL . . . . . . . . . . . . . . . . . . . . . . . ... . . .  879.180 
Cultlvat.or, disk. R. K. Swift . . . . . . . .  ; . . . . . . . . . . . . . . . .  879,295 
Curling Iron, C. H. Bissell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  879,443 
Cur'.aln roller bracket and pole attachment, J. W. 

Greene . . .  , . . . .  . . . . .  . . . .  . . .  . . . . .  . .  . . . . . .  . . . . . . . . .  . . .  8'I'9.soo 
Cutter. See Band cutter. HOI{ tendon cutter. 
Damper l'8j{ulator, furnace. W. C. H!gj{\ns . . . . . . . . . 3'19.396 
Depth gauge. W. D. Spencer . . . . . . . . . . . . . . . . . . . . . . .  3'111.4211 
Desk, C. Larson. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  BIII,282 
Dist illing petroleum, W. II. Pitt . . . . . . . . . . . . . . . . . . . . 8'1'9,492 
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Door check. C. Polley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379,327 Padlock. combination. E. L. Drake. . . . .  . . . . . . . .. . . .  8'19.508 Veloclpede;T. B. Jeffery . . . . .. . . . . . . . . . . . . . . . . . . .. . . . .  8'19.276 
Door banger, Parker & Bennett . . . . . . . . . . . . . . . . . . . . . 379.205 Paint press. R. C. Hopkins et al . . . . . . . . . . . . . . . .. . . . . .  379.464 Velocipede. I. Johnson . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . .  879.224 
Draugbt equalizer. M. h'ell . . . . . . . . . . . . . . . . . . . . . . . . . . . 379,363 Paper holder and cutter, roll, Booth & Williams . .  379.444 Velocipede. Johnson & Torkelson . . . . . . . . . . . . . . . . . 3'19.228 
Draught equalizer. vehicle. W. A. Fry . . . . . . . . . . . . . .  379.215 Paper knife and stampholder. combined. H. Rice. 379.415 VelOCipede, W. Schroeter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379,200 This thermometer gives 

s permanent and continu
ous record in ink of the 
temperature. The chart 
indicating hours of the day 
and days of the week gives 
the degrees of temperature 
from 20° below zero to 110° 
above. All instruments 

Drawing implement. W. F. Bracket . . . . . . . . . . . . . . . . .  379,206 Parer. apple. W. A. C. Oaks . . . . . . . . . . . . . . . . . . . . .. . . . .  379,324 Velocipede. R. T. Torkelson . . . . . . . . . . . . . . . . . . . . . . . .  8'19.258 
Vessels, apparatus for ta.kinJl up the Black in 

steering ropes of, J. Jj'. Hanscom . . . . . . . . . . . . . . . . 379.461. Egg safety shipping package. J. Adams . . . . . . . . . . . . 379,526 Peeler. orange. C. H. Porter . . . . . . . . . . . . .. . . . . . . . . . . . . 379,328 
Eggs, etc., composition for preserving, F. Zeiler . .  aW,262 Pen, J. W. Wise . • • . . . . . . . . . . . • . . • • . . • . . . . . . . . . . . . . . . . . 379,4;)3 
Electric battery, primary, H. WOOdward . . . 379,551, 379,552 Pen, telegraphic, H. P. Copeland . . . . . . . . . . . . . . . .. . . .  879,368 Wagon gear. C. W. Saladee . . . . . . . . . . . . . . . . . . . . . . . . . 379,H7 
Electric light and motor circuits. switch for, Perforating machine. E. P. Donnell . .  . . . . . . . . . . . . . . 379,379 WagflD. police patrol. J. Bonlleld . . . . . . . . . . . . . . . . . . . . 379,266 

Brann & Kinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379,501 Photograph burnisber. W. G. C. Kimball . . . . . . . . . . . 879;314 Wasbers. machine for making. H. A. Harvey .. . . . . 379,893 

Electric machine, dynamo, L. C. Rice . . . . . . . . . . . . . .  379,284: Photograph exhibitor, Porteous & Miller , . . . . . . . . . 379,522 
Electric motors. regulation of. D. IIigbam •. 379.466. 379,467 Photographer's kit. W. J. M. Dobson . . . . . . . . . . . . . . 379.377 
Electric wires, coupUng for joining, C. Hering . . . .  379.221 Photographic camera, J. E. Thornton . . . . . . . . . . . . . . 379,343 
Electrical cables, test circuit and apparatus for, Pinchera, shoemaker's, J. Knell. . .  , . . . . . . . . . . . . . . . . .  i;i79.476 

I. H. Farnbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.532 Pipe hanger. H. Trask . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.425 
Electrical macbines. apparatus for dressing off Pipe thimble. A. T. Mathews . . . . . . . . . . . . . . . . 379.482. 879.488 

the commutator. of dynamo, D. J .  Tittle. Jr . . .  379.844 Pipe wrench. T. F'. Krueger . . . . . . . . . . . . . . . . . . . . . . . . .  379.519 
Elevator. See Hydranlic elevator. Pipes, trap for exhaust steam, E. Rutzler . . . . . . . . . . 379,54:2 
Elevator band ropes. device for operating. Q. N. Plane, J. J. Tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379,346 

Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379.381 Planter. corn. J .  W. & G. W. Campbell . . . . . . . . .. . . . . 379,363 
Engine. See Gas engine. Rotary engine. Planter, corn. J. M. Getchell . . . . . . . . . . . . . . . . . . . . . . . . 879,389 
Extension gauge. Brown & James . . . . . . . . . . . . . . . . . 379.361 Plow. lire, J. B. Oliver (r) . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  10.009 
Fabric. See Looped snrfaced fabric. Woven Plows. sulky attachment for. G. H. Sawyer . . . . . . . . 3'09,288 

fabric. Pneumatic carrier. G. D. Burton . . . . . . . . . . . . . . . . . . . 379.503 
�'eed trougb. E. P. Newbanks . . . . . . . . . . . . . . . .. . . . . 379.489 Pocket receptacle. pickpocket proof. S. Mendel-
Feed water heater and purifier. J. S. Phares . . . . . . . 379.540 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379.319 
Felted foot wear. A. A. Hawley . . . . . . . . . . . . . . . . . . . . . 379,m Pocket spring, safety, J. C. Wakelleld . . . . . . . . . . . . . . 379.347 
Fence, J. II'. I .. emen . . . . . • • • . . . . • • • . . • • • • • • • • • • . • • . • . .  379,219 Press. See Baling press. Paint pre�s. 
Fence machine, W. C. Gholson . . . . . . . . . . . . . . . . . . . . . . 379,468 Pressure gauge, mercury, E. Brown . . . . . . . . . . . . . . . . 879,805 
Fence machine, Rickard & Wright . . . . . . . . . . . . • • . . . . 3�9.54] Pressure governor, fluid. R. Everitt . . . . . . . 0 • • • • • • • • 879.382 
Fence machine, Van Doren & J.",ovejoy . . . ' . . . . . . . . .  879,426 Printin� machine. plate, A. �. Marcilly . . . . . . . . . . . . - 3'19,23.5 
Fence. machine for swaging together the parts of Privy seat. Kelley & Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379,538 

an iron picket. A. J. Moyer . . . . . . . . . . . . . . . . . . . . . . 379.321 Prop spring, top, A. C. Ohlsen . . . . . . . . . . . . . . . . . .  � . . . . 379,281 
File for letters. etc. W. A. Cooke. Jr . . . . . . . . . . . . . . . .  379,867 Pruning implement. A. Bosch ; . . . . . . . . . . . . . . . . . . . . . 379.859 
Filter, J. E. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :n9,349 Pulverizer Rnd weeder, combined, E. C. Elwell . . . .  379,308 
Filter presses, appl iance for locking. J. Kroog . . . . . 379,518 Pump. G. H. j,aub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379.233 
Fire alarm signal box, G .  M. Stevens . . . . . . . . . . . . . . . 379,839 Pump, W. B. McGinnis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 879.2:17 
Firearm, breech-loading, Torkelson & Johnson . . .  379,257 Qniltine machine, W. Koch . . . . . . . . . . . . . . . . . .  379,477. 379,4'i8 
:B'ire extinguisher, automatic, R. W. MiUer . . . . . . . . 379,240 QuUting machine shuttle carrier, W. Koch . . . . . . . . 379.480 
Fire extingushing apparatus, E. Pereles . . . . . . . . . . .  379,282 Quinia, preparing hydrochlorate of, IJ. B. Weld . . .  379,293 
Flower stand. W. H. Wright . . . . . . . . . . . . . . . . . . . . . . . . . 379,261 Quinine, solution of. I,. B. Weld . . . . . . . . . . . . . . . . . . . . 379.300 
Fork. See Hay fork. Radiators, vent plug for steam. E. P. Waggoner . . 379.260 
}I'ruit knife" L. C McNeal . . . • . . . . . . . . . . . . . . . . . . . . . . . .  379,288 Railway, electric surface, J .  A. Enos . . . . . � . . . . . . .. . . 379,509 
Fuel composition • •  T. N. Owen . . . . • . . . . . . . . . . . . . . •. . . 379.490 Railway rail tie and rail clamp, J. F. Hudec . . . . .. . . 879.2"�2 
Furnace. See Heatin� furnace. Slag furnace. Railway tie, J, .,acoba . . . . . . . . ... . . . . . . . � ' ." " " " " ' " 379,399 
Furniture, school, O. S. Garret.son . . . . . . . . . . .  379,S87, 379,888 Railway tie, metallic, S. B. Jerome . . . . : . . . . . . . . . . . . .  �'i9,312 
Gauge. See Depth g'au",e. Extension gauge. RaIlway track clearer or snow plow, L. J. Berlilen-

Pressure gange. dahl. . . . . . . . . . . .. . . . . . . • . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  879.441 
Gas burner. C. W. young . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379,435 Railways at switches, operating ' cable, Clement & 
Gas enlline. I. N. Hopkins . . . . . . . . . . . . . . . • . . . . . . . . . . • .  379,39'7 Watri.s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379,306 
Gas ligbter and extinguisher. electriC. G. L. Ram. J. F. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379.427 
• Hogan . . . . . . . . . . . . . . - . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . .  379,396 Reaper and mower blade, sharpener for, L. P. 
Gate. See Swinging gate. Sefton . . . . . . . . . . . . . . . . . . . .  , . . . . . . . • . . . . . . . . . . . . • . . .  379,335 
Generator. See Steam generator. Refri�eration, artificial, W. Andrew . . . . . . . . . . . . . . . . 879.264 
Girder, spiral, W. W. Green . . . . . . . . . . . . . . . . . . . . . . . . . .  379,217 Refrigerator, .T. Frenier. . . . . . . .  . . . . . . . . .  . . . . . . . . . . .  379,53,'1 
Grader. road, S. F. Welch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379.550 Refrigerator. C. W. Monroe . . . . . . . . . . • . . . . . . . . . . . . . .  379,521 
Grain binder, W. M. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  379.:l65 Regulator. See Damper re"uJator. 
Grain binder. J. F. Seiberling . . . . . . . . . . . . . . . . . . . . . . . 379,494 ReVOlver, Jobnson & Fyrberg . . . . . . . . . . . . . . . .  379,226, 379,227 
Grain scourer. G. L. Squier. . . . . . . . . . . . . . . .  . . . . . . .  379.337 Revolvers. barrel lock for. Jobnson & Fyrberg . . . .  379.225 
Grain washing and drying macblne. P. Van Gel- Rivet holding device. J. Bardsley . . . . . . . . . . . . . . . . . . . 379.204 

der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  879,498 Rolling mill housing. J. Eynon . . . . . . . . . . . . . . . . . . . . . . 379.510 
Grinding mill, feed. H. W. Vietmeyer . . . . . . . . . . . . . . 379.549 Rotary engine. Fisk & Phelps . . . . . . . . . . . . . . . . . . . . . . .  379.385 
Gntter and conduit. combined. H. L. Cranford . . . .  379,500 Sad irons, de�chable handle. for. J. Sabold . . . . . . • .  379,416 
Halter. J. C. Covert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,369 Salve. M. E. Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379,500 
Hammer. power. H. St. IJawrence . . . . . . . . . . . . . . . . .  879,340 Sand distributing machine, R. Titcomb . . . . . . .  , . . . . .  379,2W 
Handle. See Tool handle. Sash fastener. R. H. North . . . . . . . . . . . . . . . . . . . . . . . . . .  379,242 
Hanger. See Door banger. Pipe hanger. Sash weight. M. L. Lis.berger . . . . . . . . . . . . . . . . . .. . .  379.;;17 
Harrow. di.k. G. H. �awyer . . . . . . . . . . . . . . . . . . . . . . . . .  379,287 Sawmill dog, W. H. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . 379,440 
Hay fork, hor8e, .1. W. Collins . .  . .  . . . . . . . . . . . . . . . . .  879,448 Scoops, etc., bag opening attachment for, F. 
Hay loader. Strub & N endeJ . .  . . . . . . . . . . . . . . . . . . . . . . .  379,341 Pease . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379,491 
Headlight. locomotive. L. H. McKee . . . . . . . . . . . . . .  379,539 Sconrer. See Grain sconrer. 
Heat and power, means for supplying, W. E. Screw tap. E. Firth et at.:  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379,213 

Prall . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  379.283 Seal lock. Waldron & Boller . . . . . . . . . . . . . . . . . . . . . . . . .  379,348 
Heater. See Feed water beater. Seat. See Privy seat. 
Heating furnace. J. W. Clark . . . . . . . . . . . . . . . . . . . .. . . . 379,364 Sewing machine shuttle. C. E. Wilkinson . . . . . . . . . .  379.353 
Hog tendon cutter, D. A. Runnels . . . . . . . . . . . . . . . . . .  879,286 Sewing machine trimming mechanism, W. A. 
Holder. See COpy bolder. Paper holder. Sbaft Neely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  379,410 

holder. Shaft attacbment for vebicle •• Hare & Sproul . . . . 379.462 
Horse detacher. T. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379,352 Shaft holder. G. J. Spenneberg . . . . . . . . . . . . . . . . . . . . . 379.547 
Hydraulic elevator. I� S. & F. B. Graves . . . . . . . • . . .  879.513 Sbeaf carrier, C. H. & G. W. Elliott . . . . . . . . . . . • . . • . .  879,212 
Hydrocarbon burner. J. F. Seery . . . . . . . . . . . . . . . . . . . 379.291 Sbeaf carrier. A. Jewell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 879.223 
Index, F. L. Miller . . . . . . . . . . . . . . • . . . . . . • • • . . . . . . . . . . . .  379.320 Sbelf fa.tener. adjustable. H. D. Tbatcher . . . . . . . .  319.252 
Indicator. See Station indicator. Shutter worker. J. A. Edes . . . . . . . . . . . . . . . . . . . . . . . . . 379.380 
Inkotand, J. S. Ross . . . . . . • . . . . . . . . • . . . . . . . . . . .  379.247. 379.248 Sifter. a.h. J. A. Murpby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379.322 
Insecticide. H. M. Pollard . . . . . . . . . . . . . . . . . . . . . . . . . .  379,326 Sifter. coal. Butcber & Bailey . . . . . . . . . . . . . . . . . . . . . . .  379,267 
Iron. See Curling iron. Slag furnace, O. T. X. Adams . . . . . . . . . . . . ' . .  879,436, 379,527 
Iron. manufacture of sbeet, I. E. Craig . . • . . .  379.310. 379.371 Slag furnace,'p. H. Adams, Jr . . . . . . . . . . . . . . . . . . . . • . .  379.437 
Irrigation • •  ystem of. A. S. Haines . . . . . . . . . . . . . • . . . .  379.892 Slag furnace. J. E. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'19.4iI 
Jack. Ilee [.!ftlng jack. Slag furnace. O. B. Peck . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 379.412 
Journal box, self.lubricatlng. J. Douglas. Jr . . . . • . .  8'19,581 Slelgb. S. R. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379.303 
Knife. SAe Fruit knife. Paper knife. Sleigh knee, J. h'. Hennes.y . . . . . . . . . . . . . . . . . . . . . . . . . , 379,894 
Knitted- caps. making. R. W. Scott . . . . . . . . . . . . . . • • • .  379.420 Spar. tender. W. J. Rankins . . . . . . . . . . . . . . . . . . . . .. . . .  379.329 
Lamp extlngnlsher, Fl. J. Shaw . . . . . . . . . . . . . . . . . . . .  879.249 Spring. See Pocket spring. Prop spring. Ve-
Lamp socket, incandescent, F. Thone . . . • . . . . • • . . . .  379,255 hicle spring. 
I,amp. street. M. L. Be.t. . . . . . . . . . .. . . . . . . . . . . . . . . . . .  379.265 Spring, J. J. Brinherhoff . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 379,502 
Lantern. tubular. L. �'. Betts . . . . . . . . . . . . . . . . . . . . . . . .  379.304 Stamp. perforating. Englund & Oblson . .. . . . . . . . . . . .  379,271 
Last, repairer's, A. Wiseman . • . . . • • . . . . . . . . . . . . . . . . •  879,434 Stand. See Flower stand. 
Latbe. Jones & Roger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;;79,�13 Station indicator, R. Senftner . . . . . . . . . . . . . . . . . . . . . . 379.292 
Lathe tool, J. D. HalL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.218 �team boiler. G. W. Sbealey . . . . . . . . . . . . . . . . . . . . . . . . . 379,336 
Letter box. J. B. Arcber . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  379.302 Steam generator. L. Serpollet . . . . . .  : . . . . . . . . . . . . . . . .  379.421 
Level sheatb. spirit. J. S. Truitt . . . . . . . . . . . . . . . . . . .  379,259 Stereotyping machine, W. H. Nelson . . • . . . . . . . . . . . .  379.241 
Lifting jack. F. H. Sleeper . . . . . . . . . . . . . . . . . . . . . . . . . .  379,294 Stove hood. U. B. Newman . . . . . . . . . . . . . . . . . . . . . . . . . .  379.323 
Lock. See Nut lock. Seal lock. Stove or range, cooking. E. W. Antbony . . . . . . . . . . .  379.354 
Log cant.ing device, W. D. Unk . . . . . . . . . . . . . . . . . . . . .  379.403 Street curb, A. B. Hoplin . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  379.401 
Loom. J. A. Mattern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  379.481 Suspenders. T. D. Day . . . . . . . . . . . . . .  : . . • . . . . . . . . . . . . . .  379.374 
Loom for weaving pockets. etc., J. T. Meats . . . .. . .  879,484 Swinging gate. W. Gepford . . . . . . . . . . . . . . . . . . . . . . . . . . 379.45'1 
Loom let-off mecbanism. W. J. Hulford . . . . . . . . . . . . 379,311 Tedder • •  T. A. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .  379.454. 
Loop surfaced fabric and makinll: the same, I,amb Telegraph systems. device for returning signals 

& Morley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.402 in district. W. V. Lockwood . . . . . . . . . . . . . . . • . • . .  379.404 
Lubricator, J. Powell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.248 Telegraph wire. W. Hewitt . . . . . . . . . . . . . . . . . . . . . . . . . .  379,535 
Map, W. M. Bours . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.380 Tent. W. R. Hamllton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  319,274 
Marker. land. Fell & Blair . . . . . . . . . . • . . . . . . . . • . . . . . . . .  379.455 Tetber. B. L. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.485 
Measore, automatic grain, H. W. Cowan . . . • • . . • . .  3i9.209 Thill, coupling, G. W. �'ord . . . . . . . . . . . . . . . . . . . . . . . . . . 379,456 
Measuring machine, J;(raio. J. M. Lamb . . . . . . . . . . . . .  379.231 Tie. See RaHway rail tie. Railway tie. , 
Measuring tbe distance and beiKht of objects. in- Timepieces. macbine for regulating, W. B. 

• trument for. W. Farquharson (r) . . . . . . . . . . . . . . .  10.908 Farrar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379,511 
Mecbanlcal movement. B. F. Andrews . . . • . . . . . . . . .  879.499 Tobacco relining vat. I,. Gratbwol . .  . . . . . . . . . . . . . . . . 379.891 
Mechanical movement. W. Koch . . . • . . . . . . . . . . . . . • . .  379,479 Tongue support. J. R. young . . . . . . . . . . . . . . . . . . . . . . . .  379.525 
Medicinal preparation, h B. Weld . • . . . . . • . . . • . • . . . .  379,299 Tool handle. J. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.439 
Metals by electriCity, working, N. De Benardos . . . 379,453 Toy registering savings bonk, E. Headley . . . . . . . . . 379,534 
Metals. treatment of. W. A. Baldwin . . . . . . . . . . . . . . . 379.488 Tricycle, S. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  379.270 
Mill. Se" Grinding mill. Trougb. See Feed trougb. 
Motion, device for converting. W. H. McAn- Truck. fire ladder. E. F. Steck . . . . . . . . . . . . . . . . . . . . . . .  379,424 

drews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.405 Truck, ladder, E. F. Steck . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.495 
Motion. means for convertinll:. James & Robinson 379.277 Trunk. J. B. HubbelL . . • . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  379,514 
Motor. See Weight motor. Tubs. adjustable support for lanndry. A. G. Rob-
Mower, lawn, J. �". Watermolen . . . . . . . . . . . . . . . . . . . . . 379,360 lnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  379,383 
Nail distributing and feeding macbine. F. F. Ray- Turning machine, R. B. Codling . . . . . . . . . . . . . . . . . . . . . 379,807 

mon�, 2d . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . • . .  379,BOO Type writers, automatic electric spacing mechan-
Nail flnisbing machine, E. E. Pierce . . . . . . . . . . . . . . . 379.418 ism for, J. F. McLaughlin . . . . . . . . . . . . . . . . . . . . . . .  879,406 
Non-polarizing constant current battery. F. J. Valve. C. Cary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.446 

Crouch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . , ,_ . . . . . . 879,372 Valve facing device, C. P. Weiss . . . . . . . . . . . . . . . . . . . .  379,297 
Nut lock. R. M. Keating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 379,278 Valve gear, K. Knott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379,400 
Nut lock. E. C. Rolls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379.523 Valve. throttle and governor, R. H. Matber. : . . . . . 379,280 

Washing m .. chine. C. T. Ander.on . . . . . . . . . . . . . . . . . .  379.263 
WSAhing machine, }'. P. Beisel . . . • . . . . . . . . . . . . . . . . • ' 379,357 
Washing or dyeing machines, roller for, W. Birch 879,442 
Water closet cistern. J. Dem .. re.t . . . . . . . . . . . . . . . . . . . 379.376 
Water closets, reservoir or tank apparatus for, G. 

W. Hubbard . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379,810 
Water beating apparatus. lIttlng for. A. P. 

Creque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  379.26\l 
Wear plate, J. W. Currier . . . . . . . . . . . . . . . . . . . . . . . . . . .  379,210 
Weather stripping, W. H. Cosper . . . . . . . . . . . . . . . . . . .  879,208 
Weaving, pHe wire for, G. Segschneider . . . . . . . . . . . . 879,545 
Weighing and registering apparatus, grain, J. 

Pepper. . . . . . . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  379.325 
Weighing, bagging, and tallying machine, grain, 

F. R. Graetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.273 
Weight motor, D. Lindahl. .  . . . . . . . . . . . . . . . . . . . . . . . S79.316 
Wheel. See Car wbeel. Paddle wheel. Vehicle 

wheel. 
Wbeel. W. Sherldon: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379.250 
Whiffietree attachment. G. Miles . . . . . . . . . . . . . . . . . • . . 379.289 
Wind instrument. W. S. Canney . . . . . . . . . . . . . . . . . . . . 379.268 
Windmill. S. M. Fulton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379,512 
Windmill brake, J. Thompson . . ' "  . . . . . . . . . . . . . . . . . . 37lJ.342 
Window guard, O. C. Rife . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379,382 
Wire. device for tightening barb. B. I •. Mitchell . . 379.436 
Wood cutting machine, T. S. Crane . . . . . . . . . . . . . . . . .  879,451 
Wooden relief plate •• manufacturln", C. Wittkow-

sky. . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  379,301 
Woven fabriC and package made therefrom. M. 

A. Hammon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . 8'19,219 
Wrench. See Pipe wrench. 
Wrencb. J. Byrne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379,504 
Wrench. M. E. Campfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379,445 

TRADE MARKS. 
Banjos, C. E. Dobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.277 
Belting. self-adju.ting l�atber link, C. L. Ireson . . . .  15.279 
BeverageR, carbonated, S. A. Ludin . . . . . . . . . . . . .. . . . .  15,280 
Blasting machines, electric batteries, fuses, blast· 

lng caps, and wires, magneto. J. Macbeth . . . . . . .  15,281 
Boot. and .hoes. Parker. Holmes & Co . . . . . . . . . . . . . .  15.265 
Coat linings, Alburger, Stoer & Co . . . . . . . . . . . . . . . . . . .  15,276 
Cocoa paste, H. I�. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,286 
Collars and cuffs. Miller & Bingbam . . . . . . . . . . . . . . . . .  15.282 
Faucets for barrels, etc., wooden, J. Sommer. Jr . . ·. 15,287 
Iron and bitummous coal, pig, Ohio and Western 

Coal and Iron Company . . . . . . . . • . . . . . . . . . . . • . . . . . .  15.234 
Poison, bedbug, H. Taylor, Sr . . . . . . . . . . . . . . . . . . . . . . . . 15,288 
Radiators, A. A. Griffing Iron Company . . . . . . • . • . . . .  15,278 
Writing and copying lIulds and inks. C. E. Ogden . .  15.2&' 

DESIGNS. 
Badge. F. H. C. Woolley . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  18,184 
.Box. W. Scbrever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.182 
Cake, ornament, J. Kiesele . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.180 
De.k. cabinet, F. A. Coffin . . . . . . . . . . . . . . . . . . . . . .  IS.176, 18,178 
Desk. writing. F. A' Coffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,177 
Gimp. C. Weinberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,188 
Papel', ornamentation of, W. A. Pike . . . . . . . . . . . . .. . .  18,185 
Shrine. J. A. McGee . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .. . .  18.181 
Stove. heating, C. T. Heisel . . . . . . . . . . . . . . . . . . . . . . . . . .  18.,179 
Type. W. Barnbart. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . • . . . .  18,175 

A printed copy of tbe specillcatlon and drawing of 
any patent in the foregoing' list will be furnlsbed from 
tbls office for 25 cents. In ordering . please state the 
name and number of the patent desired, and remit to 
Munn & Co., WI Broadway, New York. 

Canadi an Patents may now be obtained by the 
inventors for any of the inventions named in the fore
going list, provided they are simple, at a. cost of $40 
eacb. If complicated the cost will be a little more. For 
full instructions address Muon & Co., 361 Broadway. 
New York. Other foreign patents may also be obtained. 

Inside Page, eacb ineertion - - - ,,:i cents a l ine .  
Back Palle, encb I n sertion • • •  $1.00 Il l l n e .  

The above are cbar¢es per agate line-about eight 
words per line. This notice shows the width of the line, 
and is s�t in Rg'ate type. Engravings may head adver
tisement,� 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. 

Drill Presses, Chncks. Drills, 
Dogs and machinists' and 
teurs? outfits. Lathes on trial. 
Catalogues mailed on application �iIoOiil!=;jr"IiIIII' 1 65 W. 2d St., Cincinnati, 0 

:�� :��!�t:� ���8��� 
cord is easily read and ab
solutely correct. Sold by 
the leading instrument 
dealers a.nd o p t i c i a n s  
througbout tbe United 
States and Canada, and by 

Th e DRAPER MANUFAt;TURING CO. 
Owners of the United 

States and foreign patents, 
152 F'ront Street, New York Oop1JTighted. 

RESERVOIR D AMS.-A PAPER BY 
David Gravell, describing the prominent features of the 
wr:g
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CAN SUPPLEMENT. No • .'i9;).  Price 10 cents. To be 
had at this 01llce and from all newsdealers. 

F $70 You can buy our back..geared screw or cutHnl[ engine .Latbe. For $2.50 a 
book (The Complete Practical Ma
chinist) tbat gives full InstructiODS 

for its use. Almost any boy can find time, before .. go .. 

�rst {�� ����1ft;���l�a��r�at��St�:��:, and thus estab .. 

Workers of Wood or Metal , in The WorkshoD, 
without steam power, by using outfits of Barnes' Pat"'d 
Foot Power Machinery, can bid lower, and save more 
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e\§J��sf����t7Io�':!e�ther meaDS for do-

W. F. & JOHN BARNES Co •• 1899 Ruby St .• Rockford, III. 
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Leather Link Belt Co. 
A new article in Belting which 

is made of small Leather Llnko 
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cessfu} for hard working machin. 
ery and belts run half crossed. 
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THE MIND CURE.-BY MARY J. FIN-
ley, M .D. A review of the tbeory of meta\,!'

r,
sical beal-

��n�� It:, r�����I�J'
h
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n
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8�". Price 10 cents. To be bad at thl. office and from 
all new8(\ealers. 

JAMES B. EADS.-AN AOOOUNT OF 
tbe life and " labors of this eminent engineer. With a 
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT. No. :i9�. Price 10 cents. To be bad at this 
office and from all newsdealers. 

BICYCLES and TRICYCLES. • 20 Different Styles. 
, New and �ond-hand machines bought . 

.

and sold. Send stamp for largest BI_ 
cycle catalogue ever printed. 

John W i l k i n son 00. ,  
:i ii  State Street, Cbicalro, I l l .  

IRRIGA1'lNG MAOHINERY ON 'rH E  
Pacillc Coast.-By Johu Richards. An  elaborate dis
cussion of the modifications tbat have bad to be made 
in irrigating machinery to meet the requirements of 
local conditions in California. Contained in SCIEN
TIFIC AMERICAN SUPPLl'lMENT Nos. 624 and 6�li. 
Price 10 cents eacb. To be bad at this office and from 
all newsdealers. 

QUARANTINE SYSTEM OF LOUISI
�'ai;;�le��'if�r��l�eW.· Dwft1

s
�'J��:,�

f 6�U�'t'i,�£?� 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 62". Price 10 
cents. To be had at tbis office and from all newsdealers. . 

CLARK'S NOISELESS RUBBER WHEELS 
No mOI'e Splintered Floors. 

Different Styles. Cata logue Free. 
(�EO. p. C) ,ARK. 

Box L . .  WilldsOlo IJo,ck8, Cr. 

GENERATION OF STEAM.-A 
lecture by Geo. H. Babcock delivered In the Sibley 
College Course. I. The production of Heat. Furnaces 
for burninJ;t bItuminous and anthracite coal, wood� saw .. 
dust. waste "as. natural gas. etc . •  described. II. The 
g,e���a�g�s��ift�)'::' of:gJ��.
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(ained in SCIENTIFIC AMERICAN SUPPLKMENT. Nos. 
ASPHALTUM AND THE PITCH LAKE ::flf':;;g, �ifgew�J�'i..�J�s�

ents. To be bad at this oftIoo 

°t�h���he�! �U�d?r
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i
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b�f'!&�I'd!�: ' 
flow the pitch is quarried. orlgfn of tbe lake. Contaln- VOLNEY W. MASON & CO., 
i>�I�'! ¥8I:"NJ��I9r�:t�l:t ��;P;Jf:e

E
:�d ��;ll��O�lj : FRICTION PULLEYS CLUTCHES ana ELEVATORS newsdealers.

. I . I'RO V I IJ E N e E. R. J • 

ARTESIAN 
Wells, Oil and GaB Wells. drilled 
fl�i�,*��=,il�� 
:'��"J.'c':,i:����� able Horae Power and Mounted 
Steam DrIlling Macbines for 100 to 
tiOO ft. Send 6 cents for illustrated catalogue. 
PiereeWellExeavatorCo. 

New York. 

ASPHALT AND OONCRETE FOOT 
fn':I�:::.

e
�;��!lc':f'i:f fle �!t;,r

S���o'tY,'e� .. ��·::,;p�:Jt 
and concrete, as materials for foot pavements. Con,.. 
tained in SCIItNTIFIC AMERICAN SUPPL'EHENT, No. 6'l6. Price 10 cent.. To be bad at. this office and from 
all newsdealers. 

COMPRESSlON OF AIR.-DESCRIP-
tton of Messrs. Dubois & Francois' improved air com .. 
pressing machine, devised for the use of the larger in ... 
dnstrles and for mining purposes. Witb 8 figures. 11 lus-
tr:���n!��n 

a
s'&���;IJ��II�::ic!;:vS���L:::�N���J: 435. Price 10 cents. To be had at this office and from 

all newsdealers. 

� New Catalogue of Valuable Papers 
contained in SCIENTIFIC A!lIIRlCAN SUPPLEMENT, sent ftteof chat'ge to any address. 

MUNN & CO . . aliI Broadway. N. Y. 

PANAMA CANAL.-A PAPER BY DR. 

Oil burner. C. R. Hoopes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.463 Valves. device for operating throttle, R. C. 
I Oil can or other vessel. A. R. W. Kntgbt . . . . . . . .. . . 379.517 McArtbnr . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'19.318 

Ore concentrator, J. Sandon . . . . . . . . . . . . . . . . . . . . . . . .  8'19.418 Valves. device for reseating, C. P. Weiss . . . . . . . . . . 371'.851 

S C I E N T I F I C B O O K  
C A T A LOC U E , 

W. Nelson on some of the difficulties'to be overcome In 
the prosecution of tbl. work. Damming the Chll,l(res 
River. Extent of the earth cutting. Ocean tides. Tbe 
cUmate. Prevalent diseases. Cost of the canal in lives. 
Cost of the work. Contained in SCIEN1'IFIC AMERICAN 
SUPPLEMENT. No. 6C13. Price 10 cents. To be had at 
this 01llce and from all newsdealers. 

Oyster beds. apparatus for removing star fish Veblcle spring. E. Cliff . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 379.366 
from. E. H. Smith . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  379.422 1 Vehicle spring. E. Jarrell . . . . . . . . . • . . . . . . . . . . . . . . . •  379.470 

Packing. piston rod, W. R. Ford . . . . . . . . . . . . . . . . . . . . .  379.272 Vehicle spring, Manee & Palmer . . . . . . . . . . . . . . . . .. . .  379,234 
Pad. See Collar pad. Vehicle. two-wheeled. C. H. Eggleston . . . . . . . . . . . . . 379,211 
Padcllewheel. W. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . 379.362 Vehicle wheel. H. J. Lawrence . . . . . . . . . . . . . . . . . . . . . 379.315 

REeENTLY punUSHED. 
Our new catalogue containing over 100 pages. Includ_ 

Ing works on more than lIfty different snbjects. W1l1 be 
mailed free to any address on application. 

MUNN & CO •• Pnblishers Scientific American, 
361 Broadway. New York. 

© 1888 SCIENTIFIC AMERICAN, INC.
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FoutuIed bI/ Mathew �, 1'i86. 

BAIRD'S BOOKS 
FOR 

PRAOTIOA.L MEN' 
OUr new and revised CATALOGUE Oll' PllACTICAL AND 

SCIENTIFIC BoOKS, g) pages, Svo ; a Catalogue 01 BookS 
���� =r:&�N� ���:=?ci..�o�e 
of Books on CIVIL ENGINEERING, BRIDGE BUILDING, 
STRENGTH Oll' MATERIALS ;  LIst of Leading Books on 
�:A��l.5�� ���:Z:'G������A!i 
BookS on DYEING, CALICO PRINTING, WEAVING, COT-
��sa:nJo:��� f�t��:��iettB c;,���I:

r
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BOOKS ; two Catalogues of BookS and Pamphletd on 
SOCIAL SCIENCE, POLITICAL ECONOMY. BANKS, POP
ULATION, .. nd PAUPERISM. and kindred subjeots, sent 
Ires to any one, 1Jn awy pa,.t of the world, who will. fo.-wam Iris address. 

H E N RY CA R E Y  B A I R D  ct. CO., 
INDUSTRIAL PtmLISHERS, BOOKSELLERS & IMPORTERS 

810 Walnut St .. Ph iladelphia. P ••• U. S. A. 

ARCHITECTURAL BOOKS. 
Useful ,  Beautiful, and Cheap. 

To any perso n  about to ereot .. dwelling house or sta.
ble, either In the country or city, or .. ny builder wishing 
to examine the latest and best plans for a churcb, school 
honse, clnb honse, or any other pnbllo building of high 
or low cost, should proonre a complete set of the ARcHI
TECTS' AND BUILDERS' EDITION of the SCIENTIlI'IC 
AMERICAN. 

The Information these volumes contain renders the 
work almost indispensable to the architect and bUilder, 
and to persons .. bout to build for themselves theywiU 
1Ind the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw
Ings of almost every class of building, with speolllca
tion and approximate cost. 

Four bound volumes are now ready and may be ob
tained, by mall , direct from the pnblishers or from any 
newsdealer. Price, 82.00 .. volUme. Stltehed In paper 
covers. SubSCription price, per. annum, $2.00. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 

New and Valuable Books 
GARDENING FOR PLEASURE. - By Peter 

�
e
lh't"

e
�:i':r

e
r:; ��: Y'::��"�x.,,��. �J�I'lr�ow����� den. Fully Illustrated, cloth, 12mo. Price, postpaid, $2.00 

OUR HOIlIES.-How · to beautify them. Full of suggestions for making the home attractive and profusely Illustrated. Cloth, l2mo. Price, postpa\d . . . .  '111.00 
A B C  OF AGRICULTURE.-By Mason C. Weld and other writers. A v .. luable and practical manual Cloth, l2mo. Price, postpaid . • • . • • • • • • . . . • • . • • • . 00 centS 
HOME FISHING AND HOME WATERS.-By 

�rth
h 

Green. � practical treati8e on Fish Cnlture. 
ot , 12mo. Pnce, postpaid • • • • . . . . • • • • • • • • • • • • • •  00 cents 

- -0--
IDDBtrated Catalogue sent free on application. 

C>. "'U:J:)� OC>., 
'J 1J 1  Brolldway, N e w  York. 

DELAFI ELD'S PAT. SAW CLAMP 

STE A M  and ELECTRIC LAUNCHES, �PIMBwre Boats, SaU1Jna 0an0e8. 
'" Pad<U1Jna Canoes, DarB. RowlockB, . • �. etc. g) page catalogue. 

Over seventy-live illustrations. . - Send I> cents. Neme :tree. lICen
Uon the Scilmti1!e American. J. H. RUSHTON.,. 

CRnton, �. Y. 

PROPULSION OF STREET CARS.-
A paper by A. W. Wright; In wblch an endeavor Is made 
to solve the prohlem as to the amount of power reqUIred 
to shrt a stTeet car and keep It In motion under average 
conditions. Contained In ScIENTIFIC AMER ICAN SUP
PLEMENT, No. 1J33. Price 10 cents. To be had .. t this 
oftIce and from all newsdealers. 

rEBFEV7.' 
NEWSPAPER FILE 

'!'he Koch Patent FIle, for nre8ervtIIir newspapers, JIUIIIaz\neS, and p&mpblets. has � recently ItIiproved 
and price redU(lOd. SubsCribers to the 8cIBNTI11'Ic AK. 
ERICAN and 8CIENTIII'IC AMBBICAN SUPPLEMENT can be 
supplied for the low price of 81.50 by mall, or Il.25 at the 
sm�cf"&ERI�m, �aM ��e:r= 
IVery one who wishes to preserve � lI8per. 

Addre88 MUn & CO., 
PabHahers ScDJnD'.[o A)I1mm' •. 

OTTO lAS E N I I N ES. 
Over 21J,OOO Sold. 

Horizontai . • • • • •  Otto . • . .  Gas Engines. 
Vertical • • • • • . • . .  0tto • • • •  G .. s Engines. 
Twin Cyllnder .. Otto • • • .  Gas Engines. 
Combined • • • • • • •  0tto • •  1 = ���.

s 

Combined • • • • . • .  0tto· · 1  :tnag=egs 
OTTO GAS ENGINE WORKS, 

CHIC�GO. PHlLADELPHLl. 
New York A lrency, IS Vesey Street. 

SEVEIiN AND MERSEY TUNNELS.-
Full description of these two Important engineering 
workS, with two engravings. Contained In SC1ENTIFIC 

:::::�trhT���:::��:' :tPte;.fll...:�.
cents. To 

Tad . ..... _D. The Strongest, Cheapest, 

BL1 __ ' . Be1t �"""3 t�th�:"�.r':�tr;::!B:8! 

·.mK.eiiSilij.�.illl lng. Beware of fr .. udulent. 
and poor Imlt .. tlons. None 
genuine without this trade 
mark and picture on the 
package. 
Greene, Tweed & Co. 

Manujactwrer., 
83 Chambers ht, New York. 

P H  0 T O-E N GRAVING PROCESSES. -
The" Washout " process. The swelled gelatine process Full details of each. Contained lu SOIENTIII'W AMERI
CAN SUPPLEMENT, No. 81 !1. PrIce 10 cents. To bS had 
at this omceand from all newsdealers. 

The CUSHMAN Pa'ent 3 ·  Pinion Geared Scroll ChuckS 
with their I .. test improvements 
are unexcelled. Made In all oloes 
from 2� Inch to 12 inch diameter. 
and are sold by the trade all over 
the world. 

Manufaotured by 
The Cllshman Chnck Co •• 

Hal·ttilrd, Conn. 

R U B B E R  B E L  T I N e ,  PAC K I N O ,  H O S E .  
Oldest and Jdll'l(est Mannfacturers in the Uuited Statel!. 

. V U LCA N I Z E D  R U B B E R  F A B R I C S  
For l!Iechanlcal Purposes. 

A1.r Brak.e EEc>se 
A SPECIALTY. 

R U B B E R  M ATS, 
R U B B E R  M AT T I N e ,  

A N D  STA I R  T R E A D S .  

NEW YORK BELTING & PACKING CO., Ui PARK ROW, N. Y. 
JOHN H. CJIBEVBB, Treas.. Branches : 167 Lake St., Chicago; 3CJI Chestnut 8t., PblIa.; 52 Summer St., Boston' 
J. D. ()lIEEVEB, Dep'y Trw. Post & Co., Cln., O. Europe'll Br'cb. Plckbuben I> Hamburg (Freihafengeblet), Ger: 

PNEUMATIC DYNAMITE TORPEDO 
«lnn.-An exhaustive account of this new weapon and 
of the experiments made with it ; alons with a desorlp.. 
�:'l���b�!�� �"��=Jg�;''':h� ... �J�:: 
PLBMEN'I', No. 393. PrIce 10 cents. To be had at this 
olllce and from all newsdealers. 

8000 Fine Black eoplea or Writl ••• D.awl ••• Mud ... 

FAST A U TO M AT I C  Works automat. lcally with won-
e 0 P I E R derful p�clslon 

and .r .. pldity. 
FAS:r AUTOMATIC CO., . New Ch __ St., l'II • . Y. 

2nd � MACH I NERY n 
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

SUPERIOR � Stationary Engines 
wilh PlaIn and A u toma
tIc Cnl-oft'. Vertical and 
Horizontal. 
Penn ... Diamond Drill Co., 

-====== . Birdsboro, Pa. 

THE COPYING PAD.-HOW TO MAKE 
CITY OF LONDON AND SOUTH- and how to u.e ; with an engraving. Prllctlcal dil'ections 
wark Subway.-Descrlption of a new underground ralI- how to prepare the gelatine pad, and also the anillne Ink 
way now In course of construction In London. With 7 by which the copies are made ; how to apply the written 
llgure&. Contaln�d In 8cIENTIPIC AMBBICAN SUPPLE- letter to the pad ; bow to take 01f copies of the letter 
MENT, No. 8�8. PrIce 10 cents each. To be had .. t Contained In SCTENTIII'IC AMERICAN SUPPT,EMENT No' 
this omce and from aU newsdealers. 43101. Price 10 cents. For sale at this olllce and by ali newsdealers In all parts of the country. . 

E MODEL and L SBIldIorCirClIl8IS. 

XWPEORRIKME�TA c.!.�!:::�.�� 
SPEIIALn. ()IeDt;!on this ,,-.a 

CAMERA BELLOWS.-FULL DESCRIP-
tion. With 12 flgnres, by means of which any .. mateur 
can easily make a camera bellows for blmself. Con
tained In . SCII<lNTI1I'IC AMERICAN SUPPLEMENT, No. 
ti�3. PrIce 10 cent&. To be had at this omce and 
from all newSdealers. 

FC>R.:ElXG-N' TR..A.:J:):EI. 
JOHN G. ROLLINS & CO., Limited, London, Engl3lld, an 
old established .. nd rell .. ble HOUse, are well situated to 
represent American Manufacturers In the sale of their 
products in Forelgu Countries. Satisfactory American 
.. nd English reference If required. Addre.. direct, or 
American Omce, 4 Stone Street, New York City. 

NATURAL GAS INDUSTRY AT PITTS-

8�p!;.�:-��ef6 '=�ffo=� �a.m�l��'ifu� 
TIFIC AMERICAN SUPPLIIlIfENT, No. 8�7. PrIce 10cents. 
To be bad at tWI omceand from all newsdealers. 

S I OO to $300 A MONTH can be made 
working for us. Agents pre

ferred who can furnish their own horses and iIIve their 
whole time to the buslnes&. Spare moments may be 
prolltably employed also. A few vacancies In towns and 
cities. B. F. JOHNSON & CC? , 1009 Main St., Rlchmond,Va. 

BARREL, KEG, 
Hogshead , 

AND 
STAVE JI!CJIIINDT. 
Over 00 varieties manu

faotured by 
E. & B. HOLliES, Chamferlnv., Howellna, ."d CrooiDg. BUFFALO, N. Y. 

W !:3l..cl.,fEg!iii!��L��te·L ']DO Engrav Lightning mailing it. 
ings of Hydraulic American 

W E L L  WELL Well Works, 
____ T_O_O_L_S. Machines. Aurora, m. 
AMMONIA SULPHATE.-A PAPER 
by Watson Smith, F.C.S •. describing Gruneberg's "plI.aratus 8Ild process for making sulphate of ammonia. With 3 ligures. Contained In SCIENTIFIC AMERICAN SUP-�ki�::a'�mlJa\\�efs>J��c:ents. To be had at this 

$ I O .QO to $50 .00 !�£��!:t 
ness. M alrlc Lanterns and Vi eWl' of popular sub
jects. Catalogues on application. Part 1 Optlc .. l. 2 
M .. thematlcal, 3 MeteorolOgical, 4 Magic Lanterns, etc
I .. MANASSE. SS Madison Streer, Chica lro , Ill. 

R E M I N e T -O N 
CURE F\�EDEAF.I &TAND.A.EI.;o 

n=8E��UK8�v.=.,.� TYP EW R I T E R . �. =rr.,t!'a�e::��=::g: 
. 

--g- comfortable, alW&1ll in �on. II .... � jllriestothenatumdruins. In-.l8ib!e. [ WYCKOFF, SEAMANS &. BENEDICT, 327 Broadway, N. Y. 
2 � e;;'i!tth ��i_ "::1:-0-::::-. -:E=:-&�'"'""':R::::-�E��F=--=R=--:I:-G-=-E--R=--A------I=-I-N--G-��--�-�-�-l-:O-�k;"�

--�-;-:U-'-P-G. 

To Manufacturers ! 
--- :0: ---

The North St. Paul Land Company, of St. Paul, Minn., 
are desirous of locating on their land twenty inore large 
manuf .. cturlng establishments. There Is no place in the 
United States better adapted for manufacturing some 
line. of good. than St. Paul. 

To any one wishing to engage in this business, we are 
prepared to o1fer liberal Inducements In land and cash. 
Correspondence soliCited. We mean busines.: 

The North St. Paul Land Co. , 
ST. PAUL, MINN. 

EXTENDING THE NEW HA VEN BREAKWATER. 
ENGINEER OFII'TCE, U. S. ARMY, RooDl 57 Armory 

Building, Corner Houston and Greene Streets. is' ew York, 
N. Y., March 22, 18B8.-Sealed Proposals In Triplicate for 
Extending the New Haven Breakwater. will be received 
at thl. office until twelve (12) o'clock M., on Saturday 
April 21, 1888. Further information, S

t
eciOcations, and 

forms of pro�s��s WJ':�8�a;m.�� hol� 0�1I);;�m<rB • . 
M ILL PROP ERTY FOR SALE Sixty miles from Pbiladelphla, at Junction o f  Phil ... " 
Balto. Central and the Columbia & Port Deposit Rall-
��
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about 70 acres of land. fine water power, two breast 
wheels (actual test 126 H. P.). two mil buildings In good 
repair, each OOx 96 ft., large wareroom 22 x 208 ft., black
smlt.h shop, barn, st .. bles and other outbuildings, large 
mansion bouse and twelve tenant houses. Occupied as 
a Rolling Mill for Sheet Iron. Will sell at a reasouable 
figure, on favorable terms, or will unite to form 8 com
pany wltb satisfactory parties desiring to est"blish some 
suitable manufacturmg business, not necessari1y iron 
making, .. nd will contribute the above property, taking 
stock In the compan" for Its value. Excellently adapt-
��rf��, �����lt!::l IfNA're��tton or woolen manufac

J. L. I., P. O. BOll[ 1 1 3 8.  Philadelphia, Pat 

lall Dri l ls 

FOR EXCHANGE-Theflrst Mnumbers ofthes.un.: 
�:"'=':e���; �:':�\��o'l�!::':'::';"llre

b
g�� pa1{fn8 of the 0iIvi! War ... entirely new, v .. lue $1 each. Will exchange for a good .. r .. cket Saw or Turning Lathe, a Good Magic J,antern, or other Books of equal value. 

Adare .. J . S. MASON, Medina, Ohio. 

IT PAYS to sell our Rubber Stamps. Free Catalogue 
. t0 811:ents. Chandler &.I!'lsher. Cleveland, O. 

FO R SA LE-u, s. Patent, No. 379,758. Botts' Patent 
Electric Dial AnnunCiator, ju.t Issued. 

Adapted to be operated by .. Iternatlng current from mag
neto as well as by conttnuous currents. Also,vBluab1e de
rived electrical Invention not yet patented to be sold with 
annuncl .. tor, thus adapting annunciator to large tele
pbone exch .. nges. Address B. N. Botts, Paso Robles, Cal. 

To Business Men. 
The value of the SCIENTIFIC A MERICAN as an adver

tising medium cannot be overestimated. its circul .. tlon 
�o':":lM�':l
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rles, and Is read In all the principal libraries and reading 
rooms of the world. A business man wants something 
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.. dvertlses In the SCIENTIFIC AMERICAN. And do not 
let the advertisinll agent intluence you to substitute 
some other paper for the SCIENTIII'IQ AMERICAN, when 
selecting a list of publications in walCH you deCIde It Is 
for your Interest to advertise. This Is frequently done, 
for the reason tnat tne 8J{ent Iil'ets a iarger eommiss1on 
from the p .. pers h .. ving a sman Circulation tnan 10 anow
ed on the SCIENTIII'IC AMERICAN.' � rates see top of lint column of this page, or ad-

MUNN &; CO • •  Publish ers, 
381 Broadway, New Y ork. 

T� S cientif ic A merican 
PUBLICATIONS FOR 1 888. 

--0-
The prices of the different pUblications are as follows : 

RATES BY MAIL. 
The Sclentillc American (weekly), one year • ea.oo 
The Scientillc American Supplement (weekly), one 

year. • . • • • • . • • • 6.00 
The Scientillc American, Export Edition (monthly) . 

one ye .. r, • . • • • • • • • 5.00 
The Scientillc American, Architects and Builders 

Edition (monthly), one year, . • • • • 2.00 
COMBINED RATES. 

The SCientlllc American and Supplement, . . $7.00 
The Scientillc American and Architects .. nd Build-

ers Edition, • • • • • • • •  1>.00 
The Scientillc A merlc .. n, Supplement, .. nd Archi-

tects and Builders Edition, . • • • • 9.00 
ProfJot'tfonate .Rates fOT SiD: Montlla. 

This Includes postage, which we pay. Remit by postal 
Or express money order, or draft to order of 

M U N N  &; CO •• 381 Broadway. New York. 

ON 30 DAYS" TRIAI-I 

© 1888 SCIENTIFIC AMERICAN, INC.
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�ltvedh�emenh�. I Inside Paa;re. each insertion � - - .,. � cents a lil le. 
Back l'aac, each inser,ion • • •  tU.OO a line. 

The above are charges per agate hne-about eight 
words per line. ':rhis notice shows the width of the lin� 
��n!:ri�: � M:t8�gf�at��rr
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ment, as the letter press. Advertisements must be 
received at publication office R8 early as Thursday mom .. 
ing to appear in next issue. 

C U S E  WAT E R  M OTO R .  
�

i
�rl ���r�a;!:'te�.

o
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power developed by these m()tors is 
only limited by the amount of pres
sure available and quantity of water 
used. We guarantee something which 
18 safer than a high rated horse pow
er, and that is, that these motors will 
perform the work .ati.factorily which 

" ., they are sold for. Are adapted for all 
kinds of light machinery, electric 
g��:c%Y��a�s.

d��n-:f,�kb;l�uaiW1r W ATER �ETER CO., Syracnse, N.Y. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engraving.. Contained In SCIENTIFIO AMERICAN SUP
PLEMENT, lS9. PrIce 10 cent.. To be had at this office 
\lIld of all new.dealers. 

ELECTRIC WELDING.-A PAPER BY 
Prof. Elihu 'l'homson, giving an account of a new way 
�!nr:}��

i
�u��� ��f���e���� �fe�.a�l ��1�t����� 

of the same or of dilferent kinds. With 4 figures. Con
tained in 8C1ENTIFIC AMERICAN SUPPLEMENT, No. 
lS9�. Price 10 oonts. To be had at thl. office and from 
all newsdealer •• 

S H I E L D S  & B R OW N CO. 

-F' O H
Steam, Gas and Water Pipes. Drums, Deaters, ete. 
The Best NOD-CoDdactor of Beat & Cold In the World. Send for illustrated descriptive Circular, and name this paper. 
1 43 Worth Street, 78 and 80 Lake St. , 

N E W  YORK_ CHICACO. 

N ew Gas E ngi ne  
"The Baldwi n"  

ExhibiUiL at the late .ti1Ml'ican ImUtute Fair, NIiIW York. 
A four horse-power engine in connection with storage 

battery, running 84 incandescent electric U
�
htb (and 
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speed steam engines in common use for electric lighting, 
and permitting any number of lights to be shut o:lfor 
turned on without aft'ectin-'t the remaining lights in the 
Slightest degree. A marvel of beauty, perfection, and 
�h':��' :d
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tured and guaranteed by 

Otis Brothers & Co. , 
E levators and Hoisting Machinery, 

3S PARK ROW, NEW YORK. 

ICE-BOATS - THEIR CONSTRU CTION 
and management. With working drawing. d.tailB, and directions in full. Four engravings, .hOWfIljZ mode of' con.truction. Views of the two fastest ice-sall1ng boats used on the Hudson river In winter . By H. A. Horsfall, 
M.E. Contained In SCIENTIFIC AMERIOAN SUPPLE
MENT, 1. The same number al.o contain. the rules and regulations for the formation of ice-'boat clubs, the sailIng and management of ice-boats. Price 10 cent •• 

PHOTOGRAPHIC OUTFITS{r.�":t=�: .MiCT08COP�.t. .. Teles��8i S"pectac�,? Barometers, Ther .. mometers. w .  B .  W A .Jl'lSLE 1: &CO. Phililda.Pa. 
mus. price list free. Send for Special Bargain Lists. 

PAT E N T S .  
MESSRS. MUNN & CO., in connection with the publi· 

catlon of the SCIENTIFIC AMERICAN. continue to ex
amine improvements, and to act as Solicitor. of Patents 
for Inventors. 

e��;,"c!�n�g� bn�:''i.":v
t:e

Jn�
a�,,{fz1�o�r.s� 

j)reparatlOn of Patent Drawings, Specifications, and the 
pl:osecution of Applications for Patents in the United 
�tR.te8, Coosda. s.nd Foreign Countries. M essrs Munn & 
fg� ����;�'1!Y8�

h
��:���':I���!i,�::San
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on Infrinl!ements of Patent.. All busine •• intrusted to 
them is done with special care and promptnes., on very 
reasonable terms. 

A pamphlet sent free of charge, on application. con-
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e
r:b:�? gg;�.4lbrt�: Designs, Patents, Appeal8, Rfllssues, Infrlngement8, As

sil!nment., Rejected Oases, Hints on the Sale of P .... 
tenta, etc. 

We also send, lreeof charge, a SynOJlSlS of :Vorelgn Pa
tent Laws, .howing the coat and method of securing 
patents in all the principal conntries of the world. 

M:1JNN & (lO., Sollcitor. of Patent., 
361 Broadway, New York. 

BRANCH OFFlCBS.-No. 622 and 624 F Street, Pa
cWe Building, near 7th Street, Washington, D. C. 

J,ieutiii t jlUtritJu. 
P I P E  C O V E R  I N G S  

Made entirely of A!'!BESTOS. 
Absolutely Fire .roof. 

BWDED PAClKING, MILL BOARD, SHEATDING, ClEMENT, FIBRE .lND SPEClIALTIES. 
C:&:.A.:J:.JY:lIiJ:El.8-&:I?E1"II"0Jlil oc:> •• FC:>C:>T JIiI. aT:&: _T_, 1"11". Y. 

BRANCHES: P h l la, 32 S. 2d St. Chicago. 1 44· 1 46 E. Lake at. Pittsburg, 37 Lewis B lock. 

THE MODERN ICE YACHT. - BY STEAM YACHTS AND PLEASURE BOATS. 
Geo. W. Polk. A new and valuable )!&per. containing 
full practical dt.rectlons and specWcatlOns for tile con
.tructlon of the faste.t and best kind. of I�'e Yachts of 
the late.t, mo.t approved form.. Illustrated with en
graving. drawu to .cale, showing the form

i
Posltion, 

and arra.tl¥ement of all the parts. Contained n SCIEN
TIFIC AlIlERICAN SUPPLEMENT, No. 6�4. Price 10 
ceuts. To be had at this office and of all newsdealers. 

TELESCOPIC OHJ 1!:CTlVES AND MIR-
rors. Their preparation and te.tlng.-By H. Grubb, F. 
R. S. An intere.tlng deSCription of the proces.es now 
���!�
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gla... Contained In SCIE"TIFIC AMERICAN SUPPLEMENTS, Nos. lS4S and lS49. Price, 10 cents each. To be 
obtained at this office or from any new.dealer. 

THB AMBaI�AH �BLL TBLBPH�HB ��. 
95 M I LK ST. BOSTON ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof. awl ligbl�*o suit thE're1or. 
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Hulls, 19 to 40 ft. Stronge.t and best obtainable model •• 
�!r.�:��r"e't.
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Row and Sail Boats. Paddling and Sailing Canoes. 

NAVAL ARCHITECTURE.-AN IN
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the last fifty years. Co
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d in SCmNTIlI'IO AMERI

OA N" SUPPLI£MENT, No. lS Price 10 cent8, To be 
had at this office and from a '  DlI1fBdealers. 

aore� ::EE01d.f.Z15 aore� Drf.ver. 
Wallen's Patent. The�RD & BERKELE 

COMPANY, Sole Agents, 77 
Chambers St., New York 

P. O. Box 2002. 

HARRISON CONVEYOR ! 
�=.. m!:ning 6raln, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 

�.I BORDEN, SELLECK & CO. , IM.!:;,}':,rs, IChicago, ilL 
C ASTING METALS UPON COMBUSTI-
ble Material •. -A paper by A. E. Outerbridge Jr., de
scribing a proL .... S of casting iron and other metals upon 
lace, embroideries, fern frond., and other combustible 
materials. With 4 Illu.tratlon.. Contained in SCIENTI. 
FIC AMEIUCAN SUPPLEMENT, No. 601 . PrIce 10 cents. 
To be had at this office and from all newsdealers. 

Steam! Steam! 
We build Automatic Engines from :3 to 200 H. P., 

equal to anything in muket. 
A Large Lot of 2, 3 and -4-B. Engines 

With or without boilers, low Cor cash. 
8.  W. PAYNE Ie, SONS, 

Box 15, ::EIl%n�a.. N. Y. WI PATENT ..., JACKET KETTLES, 
PlaIn or Porcelaln Lined. Tested to 100 lb. 
preeure. Send for Lists. 

RAND, BURR & CO., . 614 and 616 Market St., Philadelphia. Pa. 

LEAD SM"ELTING. -A FULL DESCRIP-
tion of the Lewis Bartlett process, by Wllliam Ramsay ; Illustrated with 9 engravings. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1>93. Price 10 cents. To be had at this office and from all newsdealers. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers. Me .. 

chanica, Builders. men of leisure, and professional 
men. of all classes. need good books fn the line of 
their respective callillgs. Our post office department 
permit. the transmission of books through the mall. 
at very small cost. A comprehensive catalogue of 
usefnl book. by different authors, on more than fifty 
dilferent subject., has recently been publi.hed for 
free Circulation at the office of this paper: Subjects 
cla.sified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be maUed 
to them. Addl"el!8, 
MVNN & CO., 361 Broadway, New York. 

GUILD A GARRISON 
B:El..C:>C:>K.LY1'III". 1"11". Y_. "1:7. _ _  .A.. 

Bullders of Steam Pomps for Water and every de
scription of Liquid. or Semi.lIquids. Vacnnm Pomp. 
of the highest efficiency. Pilter Press Pumps, Air, 
Gas, aDd Acid Blowet·.. Air COmpre8lJOrs. 
Boiler Peed Pumps, etc. 

COSTS IN MANUFACTURE8.-A LEC· 
ture by H. Metcalfe. U. S. A., delIvered in the Sibley 
College course.-An elaboration of a system for the 
management of factories and employes. A valuable 
paper. Contained In SCIENTIFIO AMERIOAN SUPPLEMENT, NO. 60lS. PrIce 10 cents. To be had at this office 
and from all newsdealers. 
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Mentlon this paper. 

GAS ENGINEERING, RECENT PRO-
gress In.-By A. Macpherson. Regenerative .y.tem of 
retort firing. Improvereents in 

t
"8

�
urlfication. Burn-

V:r�'!. �
g
:��':it�'fe��l"�, �{I I"n a�

8
!�iM�J!.f�:' 

of re.idual product.. CORtalned In �ClENTIFlO AMElII
CAN SU PPL"MENT, No .... �Price 10 cents. To be 
had at this omce and frO� utlwsdealers. 

Shepard's New $60 Sorew-Cutting Foot Lathe 
Foot and Power Lathe., Drill 

Pres.e., Scroll Saw Attach
ments, Chucks. Mandrels. Twist 
D£�tli!!O�� �:l!f.er·i!�1ie8 on 

f PW::Xn;or catalogue of Ontfits 
.: 

for Amateur. or Artisans. 
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THE NEW CROTON AQUEDUCT.-
Detalled desorlutton of the great aqueduot now belrur 
const:rocted to increase the ",!Iter .up!>!:,. of New YorJ[ 
Olty. and also of the great da,!, which 1t ts propl)88(l to 
build aoroe the Croton &lver, iii Quaker BrIdge. With 
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had at thlB office and from all newsdealers. 

ASK Y OUR STATIONER FOR T H E  
J DHANN fABER LEAD PENC ILS  

T H E BE ST NOW MADE 

TH E " F I SH K I L L " COR L I SS E N C I N E  . 
COMBININC A MAXIM UM OF ECONOMY, EFFIOIENCY, AND DU RABILITY. 

' 

Fishki l l  Landing Mach ine Co. Fishklll-on-Hudson N.  Y. 

[MARCH 3 I ,  1 888. 

'l,l1kf{�d'iiPf"��J.ni'S'�� ifleE�n��; \\¥�tWA1� 
W ORK, for the manufacture of which we have un
equalled facilities. Henry Di.ston & Sons, Incorporated, 
Jobbing Department. )front & Laurel St •. , Phlla .• Pa. 

B U F FA L O  F O R G E  C O .  
M A K E  B E S T  L I N E 

FORGES B LOWE RS  EXHAUSTERS  
" " "  � , . D R I L L S "'\\\ ' t>..\�'\ \\\ 

AUTOM/lJiC CUT O F F  ENG IN ES  ':,'},\,;;;;'��;;' ·v" A � \.  "- /\ � T � ", ( C'  U P O N  5 f : N T  F I : A N O  PflA:T  ,.. � ,  IC C.  N(. IP l E S  
B A L L  E N G I N E  c o  E R ' E  P A  

�@LUMBIA 
�ICYChES · 

00 Du;.TRICltLES � S'���WANDf:HS 
GUARANTEED =H IGHEST GRADE 
I LLUSTRATED CATALOGUE'FREE 

� - . POPE MFG . CO. 
79 FRANKLI N  ST· BOSTON 
BRANCH 1 2WAf\f\EN ST. NEWYOI\K HOUSES !!2 9 1 W A BASH AVE.CHICAGO. 
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Sclcnt!l.c '-merlellt 
ESTABLISHED Hi46. 

The 1I108t Pop1llar Seientille Paper In the World. 

Thh. widely clrcnlated and splendidly Illustrated 
paper i. published weekly. Every number contains BIx
teen page. of nsefnl Infolmation and a large number of 
Original engravings of new Invention. and discoverle., 
representing Engineering Work., Steam 1Iinchinery, 
New Inventions, Novelties in Mechanics, Manufuctures, 
Chemistry, )£Iectrlcity, Telegrapby, Pbotography, ArCW
tecture, Agriculture, Horticulture, Natural IJistory, etc. 
Complete Li.t of Patents each week. 

T"l'''''' of Sub"CI· ;pt lon.-Dne copy of the SCIEN
TIFIC A"ERICAN will be sent for om llear-52 numbers
poatage prepaid. to any sub.criber in the United States 
or Canada, on receipt of three dolhn·. by the pub
lI.her. ; .Ix months, $1.50 ; three month.; $1.00. 

Clubs.-Speclal rates for several names, and to Poat 
Masters. Write for partlcl/lars. 
.., The safest way to remit is by Postal Order. Draft, or 
Expre.s Money Order. Mon"y carefully placed In.lde 
of envelope., securely sealed, and correctly addresse�, 
.eldom goes I\Stray, but Is at the .ender's risk. Ad
dress all letters and make all orders, drafts, eto., pay
able w �'O'NN Ci:e CO., 

36 1 B rOadw.ay, N ew York. 
• 

T :El: EI  
Scientific American Supplement. 
Thl. I. a separate and dl.tinct publication from 

THE SOIENTIFIC AlIlERICAN. but is uniform therewith 
in size, every number containing .ixteen large page. full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated deSCriptions. 
THE SCImNTllI'IC AMERICAN SUPPLEMENT i. published 
weekly, and Includes a very wide range of content.. It 
pre.ents the mo.t recent papers by eminent writer. in 
all ,he principal department. of Science and the 
U.eful Art., embracing Biology, GeolollY, Mineralogy, 
Natural Hi.tory, Geolmlphy, Archooology. Astronomy, 
Chemistry, ElectriCity, Light, Heat, Mechanical Engi
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
· .. ecbnology, ManufactUring Industries, Sar.itary En
gineering, Agriculture, Horticulture, Domeatlc Econo
my, Biography, MediCine, etc. A vast amulmt of fresh 
and valuable Information obtainable In no other pub. 
IIcation. 

The 7II08t important En�ineenng Works, Mechanisms, 
and Manufactures at home and abroad are lIlu.trated 
and described In tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United States w:u 
Canada. �.oo a year, or one copy of the SCIENTIFlC AllEItIOAN and one copy 01 the SUPPLEM�NT, both mallet: 
for one year for $7.00. Single copies 10 cent.. Addresc 
and remit by po.tal order, express money order, or check. 

MUNN & Co., 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEI<lCAN. 

• 

Builders Edition. 
THE SOIENTIFIO AMERICAN AROHI·rECTS' AND 

BUILDERS' EDITION Is i.sued monthly. $2.50 .. year. 
Single copies, 25 cents. Forty large quarto page., equal 
to about two hundred ordinary book pages ; forming a 
large and .plendid Mal(azine ot A rchitect ure, rich
ly adorned with elegant plate8 £n colors, and with other 
fine engravings ; llIu.tratlng the mo.t intere.tlng ex
amples of modern Architectural Con.tructlon and 
alUed subjects. 

A special feature Is the presentation In each number 
of a variety of the latest and best plans for private resi
dences. City and country, including tho�e ot very mod
erate cost as well as the more expensive . Drawings in 
per.pectlve and In color are�j!l�ogether with full 
Plans, Specifications, Sheets ' tetans, Estimates, etc. 

The elegance and cheapn . ' this lJlajlnlttcent work 
have won for it the Lllr"e " C1rcl!lation of any 
Architectural pnbllcation In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 

PRINTING INKS. 
THE " Scientific American " is printed with CBAS ENEU JOHNSON & CO. '8 INK. Tenth and Lom
bard Sts •• Phila., and 47 Rose St., opp, Duane St., N. Y. 
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