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SECRETARY HERBERT'S REPORT ON THE TEXAS. 
The official statement of the Secretary of the Navy on 

the recent sinking of the Texas at the Brooklyn navy 
yard will go far to re-establish the confidence of the. 
American public in this vessel. Mr. Herbert states that 
in giving out the action of the department on the find
ing of the recent court of inquiry he has concluded to 
depart from his usual custom and make a general state
ment about this ship. We are informed that the acci
dent was due to the fact that a part of an injection 
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pipe had been taken out for repairs, a.nd that the acci-
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to the necessity of a navy at all, and there has been no 
agent so active in this awakening as the daily and 
weekly press. 

On the whole, the statement of Secretary Herbert is 
reassuring, at least to thll.t part of the general public 
which has been disturbed by the exaggerated state
ments regarding this ship which have been put fort 
from time to time by the ul�ra sensational element of 
the daily press. We regret, however, that more e -
plicit information has not been given regarding the 
flooding of the Texas and the causes which led up to 
it, and more particularly, as it concerns the failure of 
the so-called watertight bulkheads. In our remarks on 
this accident in a previous issue, we took it for granted 
that the watertight doors must have been open. It ap
pears, however, that they were closed, and, therefore, 
for the purpose of fulfilling their function they seem to 
have been utterly worthless. This, we consider, is by 
far the most serious aspect of the case, and we fail to 
find any reassuring statement or suggestion in the 
present official utterance. We are told that the acci
dent could not have happened at sea. Why not? Is 
there any peculiar and .unknown quality in the metal 
of a valve yoke which causes it to hold together when 
a ship is in thirty fathoms of water and only break 
when she is in thirty feet? If it is safe to remove a 
part of an injection pipe for repairs when a ship is 
afloat, it is just as safe to do it in sixty feet as in thirty 
feet of water; and it is due to the lucky fact that the 
Texas lay where she did at the time of the accident that 
an appalling accident did not take place and she is not 
to-day at the bottom of the river. 

Even if it is allowed that the removal of a section of 
the injection pipe is a proper thing to do outside of a 
dry dock, and that valve yokes are not likely to break 
at sea or when the ship is in deep water, how came it 
that the engine room bulkhead did not keep the ship 
afloat? It is suggested that possibly valves were open 
in the bulkhead; but surely such a court of inquiry 
was capable' of ascertaining to a certainty whether 
they were or not.. If they were, the failure is ex
plained; if they were not, the compartment system of 
the Texas is a miserable failure. 

We must confess to considerable disappointment that 
explicit information is not given upon this very im
portant point, and that the direct responsibility for 
the disaster is not distinctly placed. It is evident to 
the veriest novice in naval matters that by taking the 
most elementary precautions this accident would have 
been avoided. All the elaborate and costly appliances 
of a modern warship are worth about their weight as 
old junk if they fall into the hands of individuals who 
fail to exercise proper forethought and discretion in 
handling them. 

We cannot but feel that in its report, as outlined 
by the Secretary of the Navy, the court of inquiry 
has passed very lightly over an occurrence which 
calls for a detailed explanation, and that in deciding 
that no one was responsible for the mishap, it has 
shown a leniency that does more credit to its heart 
than to its judgment . 

That in time of peace a battleship should founder at 
her wharf, with watch on board and fire in her boilers, 
is, in our judgment, absolutely inexcusable. 

to over-estimate the strength of the new material. 
This led to the placing of very heavy armor and arma-
ment on small displacements, and the Texas is a prac- THE PREVENTION OF RUST IN IRON AND STEEL 
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Cramp's letter is devoted to strenuously deprecating The advent of the age of iron and steel in the arts of 
public criticism and discussion of the defects of naval building and manufacture brought in an element of 
construction by the press, which he considers unwise, decay which scarcely existed in the age of stone. For 
for the reason that such criticisms' are used abroad to while we are able to build on a grander scale, and com
the prejudice of our industries when they enter into bine the new material in daring forms which the primi
competition for foreign work. tive ages merely dreamed of and never attempted, we 

The Secretary calls especial attention to Mr. Cramp's cannot look upon our finished works with the same 
remarks about the effect of criticism by the press of assurance of their permanence that !illed the builders 
American ships and armor plate. He says, "I submit of the Egyptian pyramids or the temples of Greece and 
Mr. Cramp's letter for the purpose of pointing out to Rome. Often when the stone was hewn from the quar
some of our newspaper friends the unintentional iIi� ry and exposed in a building to the wear of the elements 
juries to American interests that are liable to result it hardened under the exposure. Nature was thus the 
from enlarging upon minor mistakes that may' have friend of the architect, and:dealt 'kindly with his work. 
been committed, even though at other times full credit The very winds and weather which colored it with the 
be given for the great and substantial successes that mellow tints and peculiar beauties of age gave it 
have been attained." strength as lasting as that of the hills themselves. 

We do not agree with Mr. Cramp in his opinion of But the iron and steel of modern construction are as 
the value and effect of newspaper comments upon perishable as they are strong. The action of the ele

naval work. Such criticisms are not confined to the ments, which so.metimes prolonged the endurance of an 
American press. as readers of any of the English tech- ancient structure, commences to destroy our modern 

nical journals can testify. There is never a new design works in iron and steel from the very first moment of 
for British warships published but what it callI;! forth a contact. Unless some thorough system of protection be 
storm of hostile criticism. and the same thing obtains adopted, it is certain that the life of the skeleton steel 
in France. It is the privilege of the public which pays buildings, for instance, which are multiplying so fast in 
for the ships to have its say about them, and while our cities, will never be measured by centuries. The 
there is a great deal of matter written which is arrant dangers of decay are serious indeed, even in the case 
nonsense, there is much other criticism'which is intelli- of such ironwork as is open to inspection; for in cer
gent and to the point and healthy in its general effect. tain climates the oxidation is so rapid that it takes a 
If, as Mr. Cramp says, such criticism has occasionally comparatively brief time to reduce the section of the 
robbed this country of contracts for building foreign metal,. so that it is brought perilously near to the break_ 
warships, it is to be regretted; but we think that such ing point and far below the proper margin of safety. 
an occasional loss is not a sufficient reason for asking Notable instances of rapid decay may be found in some 
the public to suspend its right to pass judgment upon of the more ne'liected parts of the viaducts and bridges 
or discuss the merits and defects of its new navy. It of this city, where, for the want of thorough and fre
has been a. difficult task to awaken the people at large. quent painting the ironwork is heing eaten away under 
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the combined attack of the moisture and salt air of 
our climate. 

But although structural ironwork is open to the at
tack of an alert and ever present enemy, it is well un
derstood that so long as its parts are open to inspection 
and lllay be reached by the paint brush its life may be 
indefinitely prolonged. If they are carefully cleaned, 
and coated with good paint at the time of erection, snb
sequent inspection and repainting systematically carried 
out will render our iron and steel structures practically 
imperishable. 

The introduction of the skeleton system of building, 
however, has brought with it new and comparatively 
untried problems. The methods of construction which 
are used to insure the integrity of the steel work are 
radically different; for whereas the bridge builder is care
ful to leave all the parts of his structure exposed, the 
builder of the" skyscraper " is just as careful tq cover 
them up. This concealment is rendered necessary in 
the ca.'le of the columns that carry the outside walls by 
the demands of construction, and the interior columns 
and floor girders are inclosed in the endeavor to secure 
a fireproof construction. The nature of this covering 
varies but little. It usually consists of stone or com
mon brick or some form of fire brick, and when the 
steel members are once sealed up from sight, the ques
tion of their actual condition as the years pass by is a 
matter for speculation, but never a matter of certainty. 

It is true the columns and girders are treated to a 
coat of paint at the shops, and no doubt in many cases 
there is an attempt to do this work thoroughly and 
with a good quality of paint; but there are thousands 
of tons of material that go into the buildings with the 
work carelessly or cheaply done. And even where the 
steel has been honestly painted at the shops, the subse
quent handling in transportation and in erection at the 
building does more or less damage to the paint, rub
bing it off and exposing the metal. Nevertheless, there 
is no effort made to repair the damage, and the girder 
or column, as the case may be, is shut up within a por
ous and not always an airtight casing, in which the 
rusting of these exposed surfaces is free to go on unseen 
and unchecked. 

It is unfortunate that we have very few facts to go 
upon in estimating the behavior of inclosed steel or 
iron work. This style of construction is so modern that 
there has not been sufficient lapse of time for any reli
able data to be gathered; and such cases as have been 
quoted for or against the permanence of walled-in iron 
work are few in number and stand good only for the 
particular circumstances that surround them. If a 
column which had been built into an interior wall was 
found free from rust at the end of a certain number of 
years, it would be no proof that another column built 
into an outside wall and on the weather side of the 
building would be equally secure. And we must not 
argue that, because there was no oxidation of a struc
ture in the dry air of the city of Denver, five or six 
thousands of feet above the sea, a similar stracture 
in the moist atmosphere of a sea coast city would escape 
injury. 

The painting which the steel work receives at the 
shops should, at least, be repeated when it has been 
erected in place, so that any spots where the paint has 
been chipped or rubbed off, exposing the metal, may be 
protected from the action of the air. 

In its way, this question of the rusting of covered iron 
work is as important as that of fireproofing; but it is not 
likely that it will receive the same careful attention; 
for the reason that, while the latter question is one of 
ever present, vital importance, the former is slow in its 
action and affects a more or less remote posterity. And 
yet, if there are duties which we owe to posterity, surely 
this is one. If by a little reasonable care, and an expense 
only slightly greater than that which is at present in
curred, the costly buildings of to-day may be saved 
from a possible ultimate collapse, the care should cer
tainly be taken, and the expense incurred. 

••••• 
Blockade or the lJnderground 'rrolley Line on 

Lenox A venue. 

During the snow storn. of Wednesday, December 16, 
the underground electric trolley line on Lenox Avenue 
was disabled for several hours. This is the first time 
that this line has succumbed to the weather, and as the 
underground trolley system may be said to be yet on its 
trial, the facts concerning this breakdown will be of in
terest. It seems that when the storm came on, only 
about one-half of the usual amount of power was availa
ble, for the reason that half of the generators at the 
power station are at present being rebuilt. According 
to the chief engineer's statement, this would have been 
sufficient to keep the cars running under ordinary cir
cumstances; but the mechanical resistance of the snow 
and the slippery condition of the rails, preventing ad
hesion, proved too much for the motors. After the snow 
plows and sweeper!;' had opened up the line, a sudden 
drop in the temperature caused a coating of ice to 
form on the conductors, and thus prevent full contact. 
The conductors consist of two wrought iron pipes, one 
on each side of the slot, which are carried on insulators 
attached to the ceiling of the conduit. The difficulty 
of ice forming on the wires is not unusual with the 
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overhead trolley, but one would have thought that the 
protection of the closed conduit would have prevented 
such an accident. The difficulty was overcome by 
eqnipping the car with knifelike scrapers which cleared 
the conductors of ice just ahead of the contact shoes. 
By the time the cars were ready to run again after the 
scrapers had been attached, the conduit had filled up 
with snow and slush, and the tracks were so covered 
that it took several hours to get started. It is the in
tention of the company to equip every car with remova
ble plows specially designed for keeping the conductors 
clear of ice. In some of the northern cities and in 
Canada, it has been a common thing during a storm of 
sleet to put a man on the top of the cars of an over
head trolley line, who carries a forked spear with which 
to scrape the ice off the wires. We are informed that 
this blockade will have no effect upon the determina
tion of the company to equip the Fourth and Sixth 
Avenue lines with the underground trolley system. 

• ,e . •  
'rraps for Inventors. 

In this nineteenth century the profession of patent 
solicitors is degenerating frOIl! the profe;;sional to the 
commercial. Inventors and patentees have their atten
tion arrested by flaming announcements, with the ob
ject of catching unwary inventors and patentees. One 
class of these agents offer medals as certificates of value 
of inventions, and large lottery prizes, amounting to 
thousands of dollars, to inventors who place their 
applications for patents in their hands. However, be
fore a medal or prize is awarded these inventors select
ed, in order to become acceptable competitors, they 
are compelled to pay into the hands of these agents 
certain fees. These competing inventors are told, or 
induced to believe, that a scientific and mechanical 
corps of experts in the employ of these agents make 
crucial examinations of their inventions, in the light of 
the prior state of the art, and the inventions of all 
others who are competing for a medal or the prizes, 
and in due time they respectively receive a communica
tion from their agents, accompanied by a medal, certi
fying that they have been awarded the medal by a 
corps of experts, on the ground that the invention is 
determined to be the best of all others presented to 
them for patents. At some subsequent period it is 
announced that the money prize has been awarded to 
A, B, or C. 

It would seem that intelligent men would not fall 
into such traps in this enlightened age; but, alas! they, 
like innocent lambs, are led to enter and made to suf
fer; or are dealt with in the same manner as are unso
phisticated rural citizens who fall into the hands of 
" green goods " merchants. 

For many years the story of the gold [gilded] medal 
awarded by a French scientific society to United States 
patentees has been well known, and yet victims are 
constantly being made. When the announcement is 
received from Paris that the gold [gilded] medal has 
been awarded to a United States patentee for his in
vention, after an examination by its savants, and it 
has been found to be the best of the kind patented, 
there is a demand for a considerable sum of money to 
pay the expenses of the transmission of the medal to 
this country. The expectation of receiving this sum of 
money is the secret of all the interest that this French 
association manifests in regard to United States paten
tees. A bald attempt to get money for a gilded medal, 
issued by a set of questionable persons, ought to be 
understood by intelligent patentees when they read the 
word "gilded " in small letters, inclosed in brackets, 
following the word " gold." Such medals, whether 
Alllerican or foreign issues, should not be accepted by 
inventors, or investors in inventions of others, as proof 
of merit. They are nothing more than sawdust sold 
by .. green goods " men. 

Recently an inventor applied to one of the United . 
States medal awarding patent agents and received a 
medal, but no patent; and after he had expended 
about $175 as fees to this agent and to the Patent Office, 
he made a visit to Washington, D. C., and called on the 
chief of police in respect to his patent business, and 
finding that his money was wasted and beyond recov
ery, requested him to refer him to an honest, reliable 
and capable patent counselor and solicitor, and being 
given the name of a respectable house in Washington, 
he visited the same, and on entering the door he said, 
"I am referred by the chief of police to you, as the 
kind of patent solicitor I am seeking. I do not want a 
medal awarded me, for my medal has cost me $175, and 
no patent has been granted me. I want an honest, re
liable attorney, who, when he takes my case, and I pay 
him my money, I can go home and feel satisfied that 
all will be done squarely, and I shall get a patent for 
my invention from the United States Patent Office, in
stead of a mere medal from my agent." The experience 
of this inventor ought to be a warning to others, and 
the course that he pursued should be fol'.owed oy 
them. 

Some years ago an advertisement appeared in the 
papers as follows: 

.. Wanted-An invention for sawing stone to a taper 
fonn; $5,000 reward offered for the best invention of 
the kind for this purpose." 
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In response to this announcement, made, no doubt, 

by some designing, hungry patent agent, in conspiracy 
with an outside accomplice, for the purpose of increas
ing his income, several hundred inventors sent models 
of stone sawing machines to the Patent Office for patents. 
Nearly every one of these models represented two SaWS 
set to form an acute angle, and as the saws descended 
cut the stone to a taper form. One agent filed so many 
applications in the United States Patent Office, all like 
one another, that the principal examiner of the Patent 
Office in charge of this class finally became disgusted 
with such proceedings on the part of this agent, and 
wrote a letter to each of the later applicants substan
tially in these words: " Your application for a patent 
on a machine for sawing stone to a taper form has been 
examined and rejected on application of A. B., C. D. 
and E. F., filed through the same agency that has your 
case in charge." This was a sockdolager to the agent, 
and an eyeopener to his clients. 

Sequel to the ",tone saw prize: At the termination 
of the period set for awarding the $5,000 prize offered 
for the best stone sawing machine, these expectant in
ventors carried their models of stone sawing machines 
to a place designated in Vermont, and, alas! on expos
ing them to the supposed generous citizen who had 
advertised for the inventions, were told that none of 
the plans were as good as one which he had invented 
himself, and therefore the prize would not be fOl·th
coming. Sad hearted and disappointed, they returned 
home with an experience which ought to last a lifetime. 
By this trap inventors were led to expend thousands 
of dollars for models, traveling expenses, and agency 
and government fees, with no profit to themselves, 
simply benefiting an unscrupulous patent agent and 
his accomplices. Inventors ought to look carefully be
fore they bite at such bait. 

Another trap set for patentees is the one that the 
Inventive Age, of Washington, D. C., has for many 
months been warning patentees against. This trap is 
the patent right selling agent, who sends to every paten
tee a letter, which letter says: .. Your patent, has been 
examined by our scientific hoarli 01' corps of mechanical 
experts. and it has been pronounced to be worth $25,-
000, or $50,000, or $100,000, and we would like to have 
the agency for selling your patent." Furthermore, 
offers are made to take out foreign patents on already 
issued United States patents for one-half the usual 
fees, etc. It is only necessary to say that patents in 
many foreign countries for United States patented in
ventions, which have been published in the United 
States Patent Office Gazette fully enough to be under
stood by practical mechanics, are invalid, even if grant
ed by such foreign government.-New Ideas, Phila. 

.. I ••• 
Do Not Lose or Throw Away Your Papers. 

By taking only a little trouble, when a paper first 
comes to hand, it may be kept in a way to form a per
manent and most valuable addition to the reading mat
ter with which all families and individuals should be 
supplied. We furnish for such purpose a neat and at
tr:i.ctive binder, which will be sent by mail, prepaid, for 
$1.50, or $1.25 if sold over our counMr. It has good, 
strong covers, on which the name SCIENTIFIC AlIIERI

CAN (or SUPPLEMENT) is stamped in gold, and fasteners 
by means of which the successive numbers may be 
placed and securely held in order as in a bound book. 
One binder may thus be made serviceable for several 
years, and when the successive volumes, as they are 
completed, are bound in permanent form, the sub
scriber ultimately finds himself, for a moderate cost, in 
possession of a most valuable addition to any library, 
embracing a wide variety of scientific and general in
formation, and timely and original illustrations. Save 
your papers I 

II •••• 
The Value of Good Roads. 

Cultivating ten acres, eight miles from the station, I 
buy two tons of fertilizer for $70, says a correspondent 
of the Leesburg (Fla.) Commercial. This quantity 
makes eight loads for one horse, and six hours are re
quired for a trip. The time of myself and horse is 
worth 60 cents per load. I make 500 crates of vege
tables, which require seventy-one trips to get them to 
the station, at a cost of $42.60. On hard roads I could 
haul my $70 worth of fertilizer in four trips of four 
hours each, at a cost of $1.60. I could haul my 500 
crates of vegetables in thirty-five trips of four hours 
each, at a cost of $14. On the sand roads one horse is 
required seventy-one days to ship my crop, which is a 
longer time than the shipping season; hence I am COlll
pelled to keep two horses during the year, or hire from 
my neighbors at a busy time. The cost of keeping the 
second horse may be safely estimated at $25. So much 
of my time is used in my trips to town that during 
three months of the year I am compelled to hire an 
extra hand, which costs me about $45. The foregoing 
items will suffice to show that bad roads cost on my 
ten acre crop $101.80, being a tax of over $10 per acre. 

. . . ' . 

WHAT better Christmas present can a father give 
his son than one year's subscription to SCIENTIFIC 
AMERICAN! 
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THE HUDSON RIVER STEAMER ADIRONDACK, OF THE 
PEOPLE'S LINE, 

We present in this impression a series of views of the 
Adirondack, the latest addition to the famous fleet of 
Hudson River steamers that plies between this city 
and Albany, It was as far back as the year 1834 that 
the People's Line, which owns this handsome vessel, 
made a modest start in river transport
ation by launching the Westchester; 
and during the intervening sixty-two 
years the company has carried a very 
large share of the travelers that go dur
ing the summer months to Saratoga, 
Lake George, the Adirondacks, and 
the St. Lawrence regions. The rapidly 
increasing travel by this line during 
the last few years called for a further 
addition to the fleet, and it was resolv
ed to build a boat which, in size, speed, 
and accommodation, should rival any
thing afloat on the river. 

The keel of the Adirondack was laid 
at Greenpoint. New York, on June 8, 
1895, and within five months the ves
sel was launched, the fitting out being 
completed in time for the summer sea
son of 1896. The hull is built almost 
entirely of wood, and the beam engine, 
which is of the vertical pattern so com· 
mon in river service, is of the simple 
surface condensing type. At first sight 
it may appear surprising that in this 
age of steel shipbuilding and quadruple 
expansion engines, so fine a vessel as 
this should be built of wood and pro
vided with a single expansion low pres
sure engine. The Adirondack, however, 
was built to meet the special require-
ments of the Hudson River naviga-

are 11 keelsons of yellow pine, measuring 12 inches by 
20 inches, and they are bolted to the frames at each in
tersection by four bolts. The entire hull is strengthened 
by diagonal straps of 72' inch by 4 inch iron. which are 
riveted to the frallles at each intersection. The hull is 
also stiffened by two deep suspension trusses or "hog 
frames," the top chord of which is 14 inches wide by 30 

THE GALLERY OF THE ADIRONDACK 

tion, and her design is based upon the experience of inches deep. 'rhere are three watertight bulkheads, 
steamboat men who have grown gray in this particular which reaeh to the main deck. 

service. Wood was chosen for the hull because it gives In order to give our readers a clear conception of a 
a more flexible and stronger boat, stronger, that is to typical river steamboat beam engine, we have prepared 

say, for the strains to which it is subject in pushing the detailed and very handsome engraving shown on 

its way over the shoals of the upper river when the our front page. The I'eader is supposed to be looking 

water is at a low stage. A wooden hull that is stiffen- at the boat from a position a little off from the port 

ed by a truss such as is seen in the general view of bow, the side of the hull and superstructure and the 

the boat will spring and give if it should touch in pass- housing of the paddle wheel being broken away so as 

ing the river bars, whereas the plates of a steel hull to show the full height of the engine, which extends 

would be broken or bent permanently out of shape. through four deckR. The engine foundation consists of 

It may be Illentioned here that the engine was built as deep steel .keelsons, whieh are securely bolted to the 

a simple, in preference to a compound or triple expan- wood keelsons above mentioned. The A-shaped gallows 

sion engine, because the company estimated that it frames are built up of steel plates, the legs, which are 

would prove in the long run, for the particular class of of box section, being strongly braced together with 

work this boat has to do, a more economical design. struts, which are also of plate steel and open box section. 

While they w e  r e 
aware that, for con-
tinuous sea service, 
a multiple expansion 
engine is more eco-
nomical, and wi l l  
more than recover the 
extra first cost ot its 
numerous and com-
plicated parts, it was 
felt that the condi
t ions of service for 
this boat were so en
tirely different t.hat 
the same 8 a vi il g 
could not be realiz
ed. The Adirondack 
is only in service for 
It part of the year, 
and lIlakes but. one 
trip a day, of about 
ten h 0 u r s) dura
tion. It was estima
ted that the total 
value of the fuel sav
ed during the C0111-
p a  r a t i  ve.l y brief 
hours of s e l' v ic e 
would. not equal the 
interest on the extra 
cost of building and 
running a compound 
or triple expansion 
engine. 

The dimensions of 
the Adirondack are': 

. 
. 

being the steallI pipe and the other the exhaust. Each 
of these pipes carries a separate. rocking shaft which is 
operated by its own eccentric. The motion of each 
rocking shaft is communicated to the two vertical 
lifting rods which operate the valves by means of two 
cams called ".wipers." The eccentric rods are formed 
with hooks at their outer ends, which engage a 

pin in the arms of the rocking shafts. 
They are thrown out of gear by means 
of the slotted vertical rods through 
which the eccentric rods work, one of 
which will be seen in the engraving. 
These vertical rods are known as strip
pers, and they are operated by the lev
ers which will be noticed attached to 
the rocking shaft on the steam pipe. 
When it is desired to start or reverse 
the engine, the eccentrics are thrown 
out of gear, and the valves are worked 
by a steam starting and reversing en
gine, which is controlled by the verti
cal lever seen near the 'steam pipe. If 
it is desired, the valves can be operat
ed by the starting bar shown in the 
engraving. 

The handwheel on the small vertical 
standard in front of the exhaust pipe 
opens the steam. valve for the starting 
engine, and the wheels which are seen 
on the other two standards are for ope
rating the injection valve and for turn
ing the surface condenser into a jet 
condenser, if at any time it should be 
desired to do so. The surface condens
er is located in front of the steam cylin
der and below the main deck. Behind 
the steam cylinder and also below the 
main deck is the air pump, which .is 
operated by connecting rods from the 

walking beam. The gear shown attached to the front 
face of the gallows frame, above the cylinder, is a 
hand winch, for lifting the cylinder head. 

The paddie wheels are of what is known as the vprti
cal or feathering type, in which the buckets are lllade 
to enter and leave the water in a nearly perpendicular 
position. The old type, with fixed radial buckets, is 
extravagant and uncomfortable; extravagant because 
it wastes power in forcing water downward when the 
buckets strike, and lifting it when they leave the water, 
and uncolllfortable because they set up a violent vibra
tion throughout the whole vessel. The feathering pali

dIe wheel is smoother and more efficient in its action. 
Its construction is as follows: Bolted to heavy timbers 
just above the guards is a large pin carrying a loose 
flanged ring, to which are pivotally attached a set of 

connecting rods. At 
their outerends these 
rods are p i v 0 t a II y 
connected to rocking 
arms fastened to the 
back of the buckets, 
the. buckets them
.selves being pivotally 
attached to the rigid 

Length over all, 412 
feet; beal!), 50 feet; 
width over guards, 90 
feet; depth of hull, 13 THE HUDSON RIVER STEAMER ADIRONDACK OF THE PEOPLE'S LINE. 

spokes of the paddle 
wheel. The wheel 
itself is carried, as 
usual, on an exten
sion of the crank
shaft ; but there is no 
outboard bearing on 
the g u a r d s ,  t he 
whole weight being 
carried on a massive 
pillow block, which 
is securely bolted to 
the framing of the 
hull. The a b o  v e 
mentioned pin and 
loose ring are placed 
eccentrically to the 
crankshaft, and the 
ring is rotated in its 
proper relation to 
the paddle wheel by 
attaching .one of the 
can n e c t i n  g rods 
rigidly to it. The 
eccentricity of t h e  
ring is so adjusted 
that the b u c k e t s 
shall always enter 
and leave tbe water 
in a perpendicular 
position, thus seC1lr
ing a true feathering feet; and draught, 8 

feet. She is of 4,500 
tons gross measurement and has a freight capacity 
of 1.000 tons. The oak kee.l is 12 inches wide by 16 
inches deep. The frames, which are of oak, chestnut 

and red cedar, are 12 inches thick and are spaced 24 
inches center to center. They vary in depth from 20 
inches on the floor to 10 inches at the sides, There 

The walking beam consists of a strongly ribbed cast 
iron web, belted with a heavy wrought iron strap; the 
whole being firmly strapped and keyed together. The 
cylinder is 81 inches in diameter by 12 feet. stroke. The 
two large VertICal pipes seen in front of the cyhnder are 
known as the side pipes; the one on the starboard side 

action. 'rhe wheAls 
are 30 feet diameter and carry 12 curved steel buckets, 
each 45 inches. Wide by 12 feet 8 inches long. The dip 
is about 5� feet. The avecage �peed of revolution is 
about 26 per Hunute. 

There are a donkey boiler and two "Worthington 
Duplex" fire and wrecking pumps, and a large" Wor-
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thington Admiralty " bilge pump between decks, their 
com bined capacity being 1,000 gallons per minute. 'l'he 
electric light plant, consisting of three Armington & 
S i mms engines, has a capacity of 2, 400 lights. T wo 
of these engines are shown below the main deck. 
They are ,Ji the direct connected type. The pilot 
house carries a search light which will enable objects 
to be distinguished at a distance of two 
llliles. . 

Steam is supplied by four steel boil
ers of the lobster return flue type, 
each 1 1  feet w ide. 9 feet 3 inch diameter 
of shell and 3il feet long, with steam 
ch i l l lneys 87 inch diameter and 10 feet 6 
inches high . Forced draught is sup
plied by two large " Dimpfel" blowers, 
dri ven by independent engines. The 
steam pressure is 55 pounds to the 
square inch, and the total horse power 
4, 000. The engines, boiler and machin
ery were constructed by the \V. &. A. 
Fletcher Company, of Hoboken, N. J. 

The Ad ironda ck was modeled and 
designed by Mr. John Englis, vice
president of the' company, and em
bodies the results of long years of ex
perience as to the requirements of river 
navigation. Externally, as the excel
len t photograph taken specially for the 
SCIEXTIFIC AMERICAN will show, she 
is an extremely handsome vessel, with 
all the characteristic marks of a Hud
son River boat, and more than the 
ordinary beanty in her lines. By care
ful saving of weight in the design, it 
has been possi ble to give her an extra 
deck over the number carried by other 
ships of her size and horse power on 
the river. There are five in all : the main, saloon, 
gallery, upper gallery and dOllle decks , and all 
this on a draught of 8 feet of water. There are 
3,)0 staterooms, including 24 parlor rooms and 4 
suites of parlors. There are also 286 berths in the 
cabins and 120 berths for the crew. Each stateroom 
has an iron or brass bedstead, and has a window 

J c itut i f ic �tutticau. 
on the outside of the vessel. The dining room on 
the after part of the main deck is surrounded by 
large windows, which give an uninterrupted view 
of the river on both sides. T wo private dining rooms 
at .the extreme after part of the vessel open into the 
main dining roolll. All these rooms are finished in 
white mahogany, with decorated panels in the ceiling, 
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Empire, white, green and gold. A rich effect is  se
cured by the beautiful design and workmanship of the 
wrought iron and mahogany hand rails around the 
galleries ; and it is noticeable that the dome ceiling is 
free from any break by lighting appliances, the ligh ts 
being concealed at the base of the cove. 

On the upper tier, in the extreme after part of the 
upper gallery, is  situated the cafe and 
smoking room, which is arranged with 
windows 011 three sides, so as to provide 
a clear view of the beauties of the 
Hudson River. 

In addition to the ample water sulJ
ply in case of fire, the thermostat is 
used in every stateroom and in all ex
posed parts of the ship, so that any 
outbreak of fire would be quickly lo
cated. 

'I'he Adirondack . has never as yet 
been run at her maximum power ; but 
she has run with a full load of freight 
and passengers from alon gside her dock 
at New York to Albany, a d istance of 
about 144 miles, in 7 hours and 55 
minutes. The fastest speed, 2072' miles 
an hour, was made between New York 
and Hudson, the speed being consider
ably reduced in the upper river by 
shoal water. 

• • •  
ARMOR FOR FORT IFICATIONS. 

Between projectiles and armor there 
has been a constant struggle for superi
ority, for while, on the one hand, every 
effort has been made to bring the pro
jectile to such a state of perfection 

STAIRWAY FROM SALOON TO GALLERY.' that it will destroy even the strongest 
fortification, the resisting power of 

and at each intersection of the panels is an electric armor has, on the other hand, been j ust as steadily in
light drop covered by a round cut glass globe. There creased. It has been extremely difficult to find armor 
are 200 such lights in  the dining room alone. suitable for naval purposes, because, although the thick-

From the quarter deck, which is finished in white ness of the armor was an important consideration, it 
mahogany, a grand staircase leads to the main saloon, I had

. 

to be limited on account of the danger of overload
which is unusually handsome in its appointments and ing the vessel to which the armor was applied. At first, 
decoration, the predominating style of the latter being and until 1875, rolled iron was used for armor and then 

Fig. 1 .  -CHILLED IRON ARMOR TURRET FOR TWO 24 CM. GUNS -EXTERIOR VIEW. Fig. 2.-CHILLED IRON ARMOR TURRET FOR TWO 24 CM. GUNS IN COURSE OF 
CON STRUCTION. 

Fig. S.-EXTERIOR VIEW OF A CRILLED IRON ARMOR BATTERY Fig. 4.-INTERIOR OF A CRILLED IRON ARMOR BATTERY. 
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steel was adopted ; but, as this showed too great a ten
dency to be racked by fire, a cOIllpound armor was con
structed by welding a plate of steel on one of iron. More 
recently ni ckel-steel armor (first made by Krupp) and 
the Harvey armor ha\'e been much used. The latter 
consists of soft steel, the surface of which has been car
bonized and hardened so a;; to give it great power of 
resistance. 

disadvantages of this arrangement are that the wall 
carrying the portholes is so straight as to have very 
little resisting po wer, and that the motors required for 
large plants are very expensive. '£he F1'6nchman 
Mougin tried to solve the question of obtaining greater 
safety while retaining the approved armored cupola, 
by mounting a comparatively fiat dome on a turntable 
by means of a cradle, so that when tipped forward the 
portholes are brought under the glacis, and when the 
cupola is swung back the portholes return to the firing 
position. This pendulum turret also has its disadvan
tages, the chief of which is that the circular opening 
between the cupola and the glacis cannot be covered, 
and if the portions of the enelllY's shells should find an 
entrance there, they might easily disable the turret. 

gineer Brialmont. Of  course, there are many armored 
turrets of this kind in other places, notable on the east
ern frontier of France, in regard to which we have no 
detailed information. 

Finally, it became necessary to use armor on coast 
fortifications, as it was impossible to build w a lls thick 
enough to resist the terrible force of the new guns, 
and even if  the masonry could have withstood the h igh 
explosives in the proj ectiles the embrasures in such 
thick walls wo:11c! have limited the range of the guns 
behind them. Plates of arlllor like those used for ves
sels were employed on land fortifications, but later 
chilled iron armor, which was first made by Gruson in 
1860, was substituted for rolled iron armor. The great 
weight of the former rendered it impracticable for use 
on vessels, but made it especi ally effective in annihilat
ing the l i Ye force of the striking projectile. It is used 
for stationary parapets, for batteries and for revolving 
turrets. Our engradllgs Nos. 3 and 4 show interior 
and exterior yie\\'s of a battery made of chilled iron, 
for 24 centimeter guns, in course of construction. The 
porthole plates are curved so as to cause the attacking 
projectiles to slide off, and these plates are supported 
by pillar plates. Below the porthole plates are the 
pivot plates that carry the pivots on which the car
riages swing, and in front of them, reaching to the low
er edge of the portholes, is the glacis of beton or stone 
blocks. '£he battery is in a casemate which is protect
ed at both ends from the shells of the enemy by heavy 
walls and earthworks. 

,\Vhere a wide range is to be covered, armored turrets 
are used which are made to revolve so that the guns 
can be fired in all directions. Chilled iron armor of the 
type used for yessels is elllployed for these turrets, and 
the form and arrangement of the first ones were the 
same as in the turrets of monitors. Gruson was the 
first to undertake the construction of a turret to which 
chilled i l'On is adapted, and thus a new model for 
armored turrets was obtained. The cylindrical form 
with a tlat or arched top has generally been abandon
ed and the preference given to a cupola-like arrange
ment of the whole turret, which presents no vertical 
surface, whereby t he action of the striking proj ecti le is 
very much weakened. Our illustrations Nos. 1 and 2 
show 

'
a revolving cupola or turret for two 24 centimeter 

guns, in course of construction. No. 2 sho \vs the cupola 
resting on a wronght iron bn.se which, in turn, is revol
uble on Ii. circle of rollers. The tongues and grooves 
that forlll the connection between the separate plates 
are plainly shown. The gun carriages have no side
wise IllOY2" " �llt, as this is obtained by the revolution of 
the cupola. '1'he guns are raised and lowered by hydraulic 
power, and when fired the recoil is taken by two hydraulic 
brake cylinders for each gun, limiting the recoil to 2 to 3 
calibers. The guns return automaticall y to the firing 
position. Aim is not taken through th d portholes, but 
through a little sight opening in the roof of the turret. 
The revol ving mechanism and the pumping mechanism 
for the hydraulic power are usually operated by hand, 
but iu Prance, where the t urrets were intended to turn 
in carrousel fashion during a battle, motors were used· 
A brake device is  proyided to prevent accidental turn_ 
ing of the turret when only one gun is to be fired. A 
suitable stationary glacis is arranged on the masonry 
foundation and surro unds the revolving portion of the 
turret. This is illustrated in cut No. 1 .  This glacis i s  
embedded t o  i t s  upper edge in beton or granite. Forty 
or forty-five Illen are required to operate such a turret, 
only six of whom are needed to man the guns. U nder 
favorable circumstances each gun can be fired about 
once in three minutes. 

As only long cannon for direc"; fire can be employed 
in such revolving turrets and 'oatteries-generally ar
ranged in pairs in the form<,;('-cupolas for h owitzers 
and mortars have to be differently arranged. These 
weapons are always fired at the same angle, and there
fore the cupola which turns in the circular glacis can 
be quite flat and , on account of its light weight, be 
rigidly connected with the carriage, which revolves on 
a central pivot. Carriages of this class are especially 
adapted for inland fortifications and are called " armor
ed carriages. "  For the shorter mortars the cupola is 
contracted to a sphere inclosing the mortar, only a 
small portion of the cupola about the opening extend
ing from the glacis. 

By the introduction of the disappearing turrets an 
attempt was made to obtain greater safety than could 
b e  expected with turrets which simply revolved so that

' 

only their portholes are turned from the enemy. The 
first of these were constructed by the Schumann-Gru
son works and were arranged for small and medium 
sized guns, but later a disappearing turret for heavier 
guns was built in France by Galopin. In such turrets 
the moving part, which is made cylindrical and cover
ed with a slightly arched h ood, has a sinking move
ment as well as a turning motion, and can be lowered 
until its top is on a level with the glacis, so that when 
in loading position there is no opening exposed to the 
enemy and the turret itself is scarcely visible, The 

As shown by the above, armor has become more and 
more indispensable on account of the development of 
proj ectiles, and the old competition between guns and 
armor is no longer restricted to naval warfare, but has 
been extended to warfare on land. -Der Stein del' Wei-
sen. 

,\Ve have, as yet, lllentioned only fortifications which 
to a certain extent may be considered proof against the 
fire of an enelllY ; that is, those in which an effort is 
made to supply protection against indirect as well as 
direct fire. In many cases, especially in  coast fortifica
tions, such overhead covering is not deemed necessary, 
and as a su bstitute for the closed revolving turrets, 
either the bar bette turret-in which the guns fire over 
a stationary ring of armor-have been borrowed from 
armored vessels, or the disappearing carria,ge, designed 
by l\foncreiff and comp leted by Arlllstrong and others, 
has been adopted. In the former the gunners are pro
tected by a shield connected with the carriage mount
ed on a turntable. A 10ngitudinal opening is arranged 
in this shield to provide for aiming the gun high, and 

HAND FEED ARC LAMP. 

it is closed by the barrel of the gun, which is thus 
left uncovered. In the disappearing carriage the 
gun also stands on a turntable in a basin of ma
sonry or armor that is provided with a perfectly flat 
top, also of armor, which cannot he seen from a dis
tance. If such an invisible turret is to be brought into 
action, the barrel of the gun is  raised by means of a 
pneumatic device, and appears at an aperture in the 
roof, which is opened at the proper time, and then 
after being fired the gun is returned automatically, by 
recoil, to the protected loading position. Disappearing 
carriages of the front pintle form are used in batteries 
in which the guns are fired over an armored parapet. 

Armored fortresses al'e found on the coasts of all 
civilized countries. In Germany and Italy-in the lat
ter much has been done for the defense of its long 
stretch of coast-the above described Gruson chilled 
iron turrets are preferred, but elsewhere, as in England 
and the U nited States, disappearing carriages are more 
used. There are immense inland fortifications of un
usual strength in Roulllania, on the Russian frontier, 
which consist of three lines of defense about half a 
mile apart, the first consisting of portable armor shields 
for small rapid firing guns, the second of disappearing 
shit:>lds for medium sized guns, and the third of disap
pearing armored turrets. There must be from three 
hundred to foUl' hundred such armored structures 
there, the greater number of which have been made by 
the Gruson works from designs of the late of Mr. Schu
mann. The fortifications at Bucharest must include two 
hundred and three armored turrets and these, as well 
as the fortifications on the Meuse, at Liege and Namur 
-with a total of one -hundred and ninety-two armored 
turrets.-were built from the llians of the Belgian en-

. . , .  

HANl) FEED ELECTRIC LAMP FOR LANTERNS. 
BY GEORGE M.  HOPKINS. 

WhUe a good automatic lamp is undoubtedly prefer
able to a hand lamp for uses necessitating the absence 
of the operator from the vicinity of the lamp, it is cer
tain that an ordinary hand lamp is not to be despised, 
and when the hand feed is supplemented with a mag
netic device for striking the are, the difference bet ween 
the two types of lamps referred to is not to the di sad
vantage of the hand lamp when the latter is used in a 
lantern or for some other purpose which permits the 
operator to remain n ear the lamp, so that he may ad
j ust It at intervals of about four or five minutes. 

The lamp shown in the illustration has been used 

for an entire evening without a flicker. The upper, or 
positive carbon, is cored, and the lower, or negative, is 
solid, hard Carre carbon. 

On the threaded rod extending upward from the base 
plate is placed the sleeve, a, which is connected with 
the s

'
lide holder so as to have a slight inclination, as is 

usual in lalIlps for lanterns, in order to expose more of 
the face of the crater of the upper carbon. The slide 
holder contains two slotted slides ; the one holding the 
upper carbon being 7% inches long, the one holding 
the lower carbon being 5Ya inches long, each being 1 )4  
inches wide. T o  the lower end o f  the lower slide a t  b 
is pivoted an arm extending outwardly and supporting 
the lower carbon-holding socket. To the arm near the 
joint thereof is secured an upwardly extending stud 
carrying an armature. An electrolIlagnet having an 
elongated yoke is supported in front of the armature 
by brass studs attached to a brass cross arm fixed to 
the lower slide. A curved brass s pring fastened to the 
armature bears on the poles of the m agnet and serves 
the double purpose of throwing the armature back and 
the carbon upwardly when the armature is released, 
and of preyenting the armature froUl sticking to the 
magnet. 

The upper carbon-holding slide i� provided with a 
fixed arm extending outwardly and s u pporting an in
sulated carbon-holding socket. '£hese sockets are con
nected with their respective arms by bolts, which are 
surrounded with soapstone insulators provided with 

flanges which separate the sockets and the arms. The 
heads of the bolts are insulated by means of mica 

washers. The holes through which the bolts extend 

are made oblong to pel'mit of adjusting the carbons in 

a way to secure the best results, that is, by arranging 

the point of the lower carbon so that it will be slightly 

in front of the axial l ine of the upper carbon when the 
lamp is in operation. 

In the slots of the carbon-holding slides are secured 

racks, which engage pinions on the spindle j ournaled 

in the slide holder (Fig. 2). The pinion for the lower 

carbon slide has half as many teeth as there are in the 

pinion for the upper slide, so that when the spindle is 
turned by the rubber hand wheel the carbons are 
moved in proportion to their relative consumption. 

To an insulating strip attached to the back of the 
slide holder are secured two binding posts for rt:>ceh'ing 
the wires connecting the lamp with the current sup
ply. One binding post is connected with one terminal 
of the magnet, and the other terminal of the magnet is 
connected with the lower carbon socket. The other 
binding post is connected with the upper carbon 
socket. 

The magnet is wound with coarse wire (No. 16 or 

No. 14), and the armature is adj usted to pull down the 

lo wer earbon about one-eighth of an inch. The carbon

holding sockets are formed of square brass tubing, 

with a screw at one angle which forces the carbon 

toward the opposite angle, and thus centers and aligns 

the carbons. 
The Edison direct current is suited to this lamp when 

about fifteen ohms resistance is introduced in series 

with the lamp. A suitable range of current is eight to 

twelve amperes. 
The great advantage of the arc strikin g device is 

that, after the carbons touch, the arc is instantly formed 

of the right length, thus saving the trouble of any 

fine adj ustment by hand, and avoiding the possibility 

of any long continuance of a heavy current on the cir

cuit. A very slight turn of the adj usting spindle, once 

in about fOUl' minutes, insures perfect steadiness. It is 

well to form a habit  of thus regulating the arc after 

each change of sli des. The illustrations are approxi

mately one-th ird size , 
• • • 

WHAT more useful book for the shop, counting room 

or fireside can be had than the " Scifmtific American 

Cyclopedia, " with its 708 pages and 12,500 receipts, 

notes and queries � 
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Prof, Langley's A e r o d l'Ollle, 

Prof. S. P. Langley's invention, the aerodrome, 
again demonstrated, to the satisfaction of its inventor, 
its lLbility to fly, on December 12, says the New York 
Herald. 

The latest experiment was made on November 28, 
when the machine, launched from a specially con
structed stage, flew 1 , 500 yards in a horizontal direc
tion, and when its power was exhausted gracefully 
dropped, until it  finaliy rested on the water. The ex
periment took place on an island in the Potomac River, 
about thirty m iles below 'Vashington. T his has been 
the scene of all Prof. Langley'S experiments. His first 
successful trial of the machine was made last May, 
when it flew about nine hundred yards. 

On account of the danger of injury to the machine 
by falling in the trees lining the river bank, Prof. 
Langley only put enough water in the engine to permit 
its making a flight for about one and a half minutes. 
The engine is large enough to carry water for about 
five minutes. Its flight during t h e  experiment lasted 
exactly one m i n ute and forty-five seconds-a wonderful 
result, when it is known that no other invention has 
ever flown for lllore than a few seconds at one trial. 
The machine is almost entirely made of steel, and con
tains a peculiar steam engine of rather more than one 
horse power. D uring the last trial the engine gener
ated suffieient power to turn the propellers something 

" The experiment was made on a bay of the Poto
lllac SOIlle distance below "'IN ashington. The aerodrome 
was, for the most part, of steel, but, nevertheless, 
enough lighter material was used in its construction to 
reduce the density of the whole to a little above 1 ,  
taken as a unit, so  that the total weight was slightly 
less than a thousand times that of the volume of air 
displaced. .No gas was used to lighten the machine, 
and the absolute weight, not including the weight of 
the fuel and the water, was about 1 1 kilograuunes ; the 
extent of the supporting surface was a little more than 
4 meters. T he motive power was furnished by a very 
light machine having about one horse power. There 
was no helmsman, and the apparatus for steering the 
machine automatically in a straight horizontal line was 
imperfect. 

" Another important point : The small dimensions 
of the machine did not permit of providing an apparatus 
for condensing the stemn, and it cou ld carry only suf
ficient water for a very limited course, inconveniences 
that would be overcome by a larger machine. It was 
supported only by the action of its screws, operated by 
steam, and the reaction of the air on its slightly curved 
surfaces. 

" It will thus be seen that the speed estimated by 
Mr. Bell was that which resulted from a contin uous 
a�cending movelllent, and was Illuch less than that 
which would be produced by flight in a horizontal 

lIlore than a thousand revolutions per minute. The line. " 

weight of t he machine itself is thirty pounds, and the MECHANICAL FLIGHT. 
boiler carries two quarts or about four pounds of water. 
'1' he movable parts of the machinery weigh twenty-six 
ounces. The fuel employed is gasolene, converted into 

LETTER FROM MR. GRAHAM BELL TO MR. LANGLEY .  

; ,  Washington, ]\fay 6, 1896. 

gas before use. " I know that you do not wish pUblicity before hav-
'1'he aerodrome is about fifteen feet long and meas ures ing attained more complete suceess in steering your ap

fourteen feet from the tip of one wing to the tip of the i paratus automatically in a horizontal line, but I think 
other. Its wings are of silk and are stationary. The I tha t what I h,se been rermitted to see to-day lIlarks 
machine is driven through the air by means of two great progress beyond what has been done heretofore 
screw propellers, one on each side, about four feet in in this line and that the news of it should be spread, 
dhuneter. and I am pleased to be able to give Illy testimony as to 

In order to start the machine, an initial velocity had the results of the two trials that I witnessed to-day, by 
to be obtained, and this was secured by Illeans of a your invitation, trusting that you will consent to its 
movable table so arranged as to turn in any direetion, publication. 
and thus guide the flight of the aerodrome at the out- " In the first trial, the apparat u s, construeted mostly 
set. �Ir. Langley had constructed the launch engine of steel and operated by a steam engine. was launched 
apparatus, and on November 28 placed it on top of a from a boat at a height of aiJout 20 feet 1Ll)Qve the water. 
houseboat. The table is on wheels, and the machine 'V hen propelled only by its  steam engine it moved 
was launched from it in a perfectly horizontal l ine. against the wind, rising slowly. 'Vhile mO\'ing laterally 

The only description of the work done by Prof. and rising constantly, it described-with a remarkably 
Langley which has recently been published from his uniform and gentle move,nent-(mrves of about 100 
own pen is the paper presented by him at the May meters in dian:eter, until, having turned back on its 
meeting'of the Academy of Sciences, Institute of France. course toward its point of departure, and at a h eight 
'Ve publish herewith an extract from this report, which that I estimated to be about 25 meters, the revolutions 
we believe has never before been published in English. of the screws had ceased (for lack of steam , as I under
The report also contains a letter of Mr. Alexander Gra- stood) and the apparatus descended gently and with
ham Bell, who witnessed the experiments. out shock toward tl:e water, which it reached one 

DESCRIPTIOX OF l\IE CHANICAJ, FLIGHT. 

BY M.  LANGLEY.* 

" In a comlllunication that I addressed to the academy 
in July, 1891, I said that the result of experimental re
searches had shown that it was possible to construct 
machines that would impart snch horizontal speed to 
bodies having the form of inclined plan es, and several 
thousand times hea der than air, that they would .be 
able to support themselves in that element. 

" I have said elsewhere in regard to this matter that 
other than p lane surfaces might gh'e better results, 
while on the other hand night in an absolutely horizon
tal line, which is so desirable in theory, cannot be real
ized in practice. 

" As far as I know, no heavy aerodrome or flying ma
chine, so called. has yet been constructed that can main
tain itself in the air by its o wn power for more than a 
few seconds, the difficulties encountered in free flight 
being, for lllany reasons, very much greater than those 
expel'ience�l in the flight of a body bearing in its ascen
sion on a horizontal track, pressing upward against the 
uncleI' part thereof. 

" Everyone knows that many experimenters have de
voted t hemselves to the study of mechanical flight, and 
although the demonstration that I have furnished t of 
t he theoretical possibility of obtaining mechanical 
tiight with the means now at our disposal appeared to 
be conclusive, so much time has passed without bring
i n g  any practical result that there is reason to aoubt 
lhat these theoretical conditions can ever be realized. 

" I therefore thought it proper to devote myself to 
the construction of an aerodrome or flying machine, 
making use of the conclusions that I had drawn. 

" Perhaps the academy will find some interest in 
glancing over the account that I present herewith, 
given by an eye witness who is well known to them, of 
the recent work of that machine. I am led to proceed 
i ll this lllanner, not only by the request of the witness 
hi mself, but also by the thought that my studies may 
be interrupted by the p erformance of my duties, so 
that it seems preferable to announce the degree of suc
cess that I have obtained, although this success is  not 
complete. 

* Extract of report of the meeting of the Academy of Sciences, Institute 
o f  France, t. cxxli, presen ted at the meeting of May 26, 1896. 

.� Experiments in Aerodynamics, Smithsonian lnstitntion, 1891. 

minute and thirty seconds after it left. the boat. There 
was no shock and so little damage was done that it was 
immediately ready for a second trial. 

' "  In the second trial, which immediately followed the 
first, the same apparatus was launched again and took 
nearly the same course under similar conditions, and 
with very little difference in the result. It rose uni · 
formly and withotlt shock, describing large curves and 
approaching a neighboring wooded promontory, which 
it, however, clem'ed, passing the highest trees without 
difficulty, at a h eight of 8 to 10 meters above their tops, 
and descended slowly , on the other side of the promon
tory, to the bay, at a distance of 276 meters from the 
starting point. You already have instantaneous pho
tography of the flight that I took j ust after the appa
)'atus was launched. 

" From the extent of the curves described, which I, 
with other persons present, estimated from meaRIll'e
ments that I took personally, and from the indications 
given of the number of revolutions of the screw by the 
automatic register, which I examined, I estimate that 
the length of the course was more than half an En
glish mile, or more accurately a little more than 900 
meters. 

" The time occupied by the flight in the second trial 
was one minute and thirty-one seconds and the speed 
an average of between twenty and t wenty-five miles an 
hour (that is, ten meters per second),  on a constantly 
ascending course. 

" I was much struck by the ease and regularity of the 
flight of the machine in both trials, and by the fact that 
when the apparatus was deprived of the motive power 
of the steam at the highest point of its course and thus 
abandoned to itself, it descended each time at a uniform 
speed which rendered any shock or danger an impos
sibility. 

" It seems to me that no one could witness that in
teresting spectaele without being convinced that the 
possibility of flight in the air by the aid of mechanical 
IlH'ans would be demonstrated . "  

• . � . 

'VHAT hettel' New Y eaJ" s gift can an appreciative 
em ployer make to his faithful forelllan than a co py of 
" Experimen tal SCIence, " with its 840 pages and 7tl2 fi ne 
engraving" of subj ects t hat will both interest and aid 
him in his work ? 

459 
Electric A rc in t h e  L a bo l'ato r )' ,  

M. S. Walker expatiates upon the practical use in the 
chemical laboratory of the electric arc obtained from a 
low potential alternating current. He says it can be 
employed with advantage to show the effect of high 
temperatures upon difficultly fusible and non-volatile 
substances, for reduction of metallic oxides, as a par
tial substitute for the blow pipe in qualitative analysis 
and for the synthesis of certain compounds of carbon 
from their elements. The apparatus is arranged by 
fastening a cored carbon, about 10  by 1 cm. , in a verti
cal position, so that the lower end is about 10 cm. from 
the top of the table. Connect by wrapping with in
sulated copper wire, stripped where contact is made 
with the carbon, then bore a conical shaped cavity 4 or 
5 mm. deep in one end of another piece of cored carbon 
4 by 1 cm. , fix this in a wooden clam p and connect It 
with insulated wire as before. COllnect all the wires so 
that the circuit will be completed if the carbons touch. 
The lower carbon is, of course, stationary, but the 
movements of the shorter piece can be controlled like a 
test tube in a holder. The rheostat is adj usted so that 
an arc T\- to VB inch long can pass between the lower end 
of the longer carbon and the edge of the conical cavity in 
the smaller one, and most minerals and COIllmon metals 
fuse easily when a small piece is placed in the cavity. 
It is stated that there is practical freedom from danger 
when working with a 50 volt alternating current, if the 
apparatus is properly fixed, and that the inconvenience 
caused by occasional shocks is found to be less than 
that due to burns, etc. , accidentally caused during or
d inary laboratory practice. -American Chemical J our
nal. 

• • • • • 

Wate(' Beneficial in Typhoid F evel·. 
The Bacteriological Review commends the practico 

of water drinking in typhoid fever, the importance of 
subj ecting the tissues to an internal bath haYing, it  
appears, been brought prominently to the notice of the 
profession by M. Debove, of Paris, believed by some to 
have been the first to systematize such a mode of treat
ment. The practice of that eminent physician consists, 
in fact, almost exclusively of water drinking, his re
quirement being that the patient take from five to six 
quarts of water daily, this amounting to some eight 
ounces every hour. If the patient subsists chiefly upon 
a diet of thin gruel, fruit juices or skimmed milk, the 
amount of liquid thus taken is  to be subtracted from 
the quantity of water. The important thing is to get 
into the system, and out of it, a sufficient amount of 
water to prevent the accumulation of ptomaines and 
toxins within the body. Copious water drinking does 
not weaken the heart, but encourages its action by 
maintaining the volume of blood ;  it also adds to the 
action of the liver, the kidneys and the skin, and, by 
promoting evaporation from the skin, it lowers the tem
perature. 

.. . . � .. 
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THE ANCIENT CITY OF COPAN. 
BY C. C. WILLOUGHBY, PEABODY MUSEUM, HARVARD UNIVERSITY. 

In a fertile river valley, shut in by the high forest
covered mountains of northern Hondu ras, are the 
ruined pyramids, terraces, temples and other editices of 
the ancient city of Copan. Until recently little was 
known regarding the extent of the ruins which lay be
neath the accumulated Illould of centuries. Mono
lithic monuments of sculptured stone were scattered 
here and there in the almost impenetrable forest of 
ceiba and cedar trees. These, together with a few of 
the more important pyramids, were known to the na
tives and were pointed out to occa�ional travelers. The 
extent and real nature of the ruins, however, remained 
unknown until 1885, \7hen A. P. l\faudslay, an English 
archooologist, visited Copan, made some excavations 
and prepared a plan. In 1891, Prof. F. \V. Putnam, of 
the Peabody Museum of Archooology and Et'mology, 
of Harvard University, organized an expedition for the 
careful explorat ion of the ancient city. For four sea · 
sons the work of excavating has progressed success
fully. The forests have been cleared away and the ac
cumulation of earth and vegetable mould has been re
moved from the temples, terraces, pyramids and courts 
of the mai n structure and the ruins immediately sur
rounding it. 

The Copan River flows by the side of the principal 
group of ruins, and the eastern slope of the main 
structure has been undermined and carried away by 
the river floods, exposing a section which forms a cliff 
of rubble interspersed with walls of faced stone. This 
cliff is  over 600 feet in length and at one point attains a 
height of nearly 135 feet. 

The main structure covers seven acres of ground and 
consists of a vas t irregular pile of terraces, flights of 
steps and pyramids crowned with the remains of tem
ples built of sq uared stone. Some of the stairways and 
portions of both the exterior and interior of the tem
ples w ere elaborately sculptured, and the buildings 
were originally painted in brilliant colors. 

This structure contains two great courts or amphi
theaters, whose cement floors are sixty-five feet 
above the river. Tiers of steps or seats are upon three 
sides of the eastern court, and the Jaguar stairway, 
so called from the finely sculptured jaguars which 
guard the lower steps, leads from the western side of 
the court to the terrace above. 

One ascends the main structure by a flight of well-

J t itu tif i t  jm,erintu. 
figures covered with elaborate breastplates and other 
ornaments. 

'l'he sides of the doorway and the cornice which had 
fallen were in like manner covered with well executed 
carvings m stone. Other portions of the building, 

" SINGING GIRL," FROM ONE OF Tim TEMPLES. 

which was in an advanced stage of ruin, were elabor
ately ornamented with sculptures, and the wall sur
faces showed traces of plaster which had been painted. 

From this temple a broad flight of steps descends to 
an elevated court. Within this court are sculptured 
monuments and a broad platform with terraced sides. 

Rising froUl the eastern side of this court is a pyra
midal mound supporting a ruined temple. The sides 
of the pyramid are built of squared stone regularly 
laid in terraces. The temple is reached by a stairway 
divided for a part of its length by a raised structure in 
the form of steps, having in front rows of sculptured 
death's heads. The cornice of the temple was orna
mented by small sculptured heads, both human and 
grotesque. 

From the summit of the pyramid, which is 100 feet i n  
height, o n e  obtai ns a view o f  the extensive ruins t o  the 
south and west. Near the northern base of ' the pyra
mid is the eastern court, before referred to, nearly in
closed by ranges of steps. The northern range of steps 
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end of the step is a human figure sculptured in stone, 
seated upon an immense skull and holding in its hand 
the head of a dragon, whose body, together with other 
figures, forms the ornamentation of the cornice over 
the door. 'l'he upper part of the outer wall of this 
temple had been ornamented by artistically sculptured 
half length figures in full relief, representing girls in 
the act of clapping hands. 

Two stone incense burners in the form of grotesque 
heads were found within the inner chamber of this 
temple. 

Adjoining the mound upon which this temple 
stands is another pyramid with three sides sloping to 
the level of the plane upon which the main structure 
is built. Upon the western side of thb pyramid is the 
hieroglyphic stairway, one of the grandest pieces of 
architecture of ancient America. This stairway is about 
40 feet in width, and it leads to the temple upon the 
pyramid, a distance of more than 100 feet. At the foot 
of the stairway, and occupying a central position, is an 

elaborately carved pedestal. '1'he face of each step of 

the stairway is covered with finely sculptured glyphs 

composed of grotesque faces, masks, scrolls, and 

numerals, records of the ancient builders. Scattered 

throughout the debris are fragments of life sized human 

figures, carved in full relief, which once formed por

tions of the struct ure. 
From the summit of the mound of the hieroglyphic 

stairway one obtains an extensive view of the Great 

Plaza of Copan, with its surrounding steps, terraces 

and mounds. The Great Plaza and its extensions oc

cupy over soven acres, and portions of it are paved 

with squared stones neatly fitted together. 
Within the plaza are thirteen great sculptured mono

lithic monuments, and before each stands a carved 

block of stone called an altar. The aver age height of 

these mon uments is about twelve feet and the largest of 

them are about three feet in width and a little less in 
thickness. One side of the monument is usually sculp

tured to represent a colossal human figure wearing an 

elaborate headdress composed of the upper portion of 

the head of a quadruped, from which rise great plumes 

of feather work. Massive ear ornaments adorn the ears 

of the figure, bead necklaces surround the neck and 

elaborate garments of textile fabric, with tasseled 

fringe, cover the shoulders, and sashes, garters, brace

lets and a profusion of ornamSilts decorate the lower 

portion of the SCUlpture. 

RUINED CITY OF COPAN, HONDURAS, CENTRAL AMERICA, SHOWING AMPHITHEATER AND TEMPLES IN THE BACKGROUND. 

preserved stone steps two hundred and fifty feet 

in width. From the first landing rises a pyramid, upon 

whose sUIllmit are the remains vf a temple one hun

dred feet in length. A step in front of an inner 

door of this temple is ornamented with seated human 

of this court leads to a platform in front of three ruined 

temples, the largest of these being probably the most 

elaborate building of the ancient city. 
In front of the principal inner doorway is a step carved 

upon its face with hieroglyphs and skulls, and at either 

Elaborate symbolical decorations derived from the 
great plumed serpent form a conspicuous part of 

the ornamentation, and the sides and back of these 

monoliths are usually covered by gly phs, which, when 

deciphered, will probably tell Us much regarding the 

© 1896 SCIENTIFIC AMERICAN, INC.



DECEMBER 26, 1 896.] J titutifit jtutriclu. 
personages whose sculptured representations 
upon the stones. 

appear it up over the table top. The moment that the R u i n s  o f  A n cient 'J.'roy. 

The altars standing before the monuments are of va
rious sizes, and are also elaborately sculptured-sollie 
in the form of a grotesque animal or head, others hav
ing a row of human figures encircling them. The 
tops of the altars are frequently covered with glyphs. 

Excavations were made beneath several of the monu
ments, and cross shaped vaults were found containing 
numerous jars of earthenware, some of which were 
decorated with well executed drawings of human fig
ures and glyphs. The jars contained bones of small 
quadrupeds, sacred shells, and pigments of different 
colors. A few of the shells inclosed sacred obj ects, such 
as black oxide of mercury, cinnabar, worked jadeite, 
and a few pearls. 

DUl'ing the excavations a number of underground 
tombs were enco untered, built of squared stone. These 
tombs were miniature reproductions of the rooms of 
the temples, and within them lay the crumblin g skel
etons of priests, surrounded with jars, food bowls, and 
personal ornaments, togethel' with the paraphernalia 
of their priestly office. 

'.rhe upper front teeth of several skeletons were or
namented with circular disks of green jadeite, highly 
polished, and having convex surfaces. The disks were 
inserted in holes drilled in the front of the teeth, and 
were securely fastened by ' red cement. The cutting 
edges of the incisors and canines were either ground 
smooth or notched. 

The burial place of the common people of the ancient 
city has not yet been discovered. It is probable that 
the remains fou nd in the tombs are of 
priests or important peri;onages, and 
that the elaborately decorat ed human 
figures upon the monuments, stair
ways and buildings are effigies of gods 
whom the priests and rulers personi
fied. 

In studying the photographs, draw
ings, sculptures and other objects 
gathered by the Copan expedition and 
exhibited in the Peabody Museum at 
Cambridge one becomes impressed with 
the grandenr of the ancient city. 

As to t h e  age of these ruins, there 
are not sufficient data upon which to 
base a reliable conclusion. They are 
unq uestionably prehistoric, and the 
b uilders of this city belonged to the 
same civilization as the constructors of 
the temples and pyramids of Yucatan. 
Judging from the ruined con dition of 
the edifices of Copan, this city must be 
o l der than most of the cities of Y uca
tan, and more magnificent also. 

------�------
THE APPEARING LADY. 

BY WILL TAM B. CAULK. 
Of the many new illusions now being 

presented in E u rope, an ingenious one 
is  that of  the appearing lady, the i n
vention of t hat clever H ungarian 
lllagician B uatier de Kolta. 

On the stage is seen a plain round 
top fo ul' leg table, which the lllagician 
has been using as a restin g  place for 
part of the apparatus used in his magic 
performance. E \-entually, the per-
forlller removes all articles from the table and covers 
it with a cloth that dot's not reach the floor. Cut. No. 
1 represents the table in this condit ion. On cOlIlll lan d ,  
the cloth gradually rises from the center o f  the table as 
though something were pushing it up. In a few 
moments it becomes very evident that some one, or 
something, is on the tab le covered by the cloth. The 
magician now removes the cloth and a lady is 
seen standing on the table, as in illustration No. 2. 

'.rhe secret of this, as in all good illusions, is 
very simple, as the third illustration will show. In 
the stage there is a trap door, over which is 
placed a fancy rug that has a piece removed from 
it exactly the same size as the trap, to which the 
piece is fastened. 'Vhen the trap is closed the rug 
appears to be an ordinary one. The table is 
placed directly over the trap. Below the stage is 
a box, open at the top, with cloth sides and \�ood 
bottom. To this box are attached four very fine 
wires, that lead up through the stage by means of 
small holes where the trap and floor join, over 
small pulleys in frame of table and down through 
table legs, wh ich are hollow, through the stage to 
a windlass. In the table top is a trap that divides 
in the center an d opens outward. The top of the 
table is inlaid in �uch a manner as to conceal the 
edges of the trap. The lady takes her place in 
the box in a kneelin g position, the assistant 
stands at the windlass, and all is ready. Fig. 1 
shows the arrangement beneath the stage, and 
Fig. 2 the under side of the table top. 

The magician takes a large table cover, and, 
standing at t.he rear of table, proceeds to cover 
it by throwing cloth over table, so that it reaches 
the floor in front of the table, then slowly draws 

cloth touches the floor in front of the table, the 
trap is opened and the box containing the lady is 
drawn up under the table by means of the windlass, 
and the trap closed. 'fhis is done very quickly, 
during the l1Iouwnt's time in which the magician is 

.' 

( 

TABLE READY FOR THE APPEARANCE. 

straightening out the cloth to draw it back over t.he 
table. All that now remains to be done is for the lady 
to open the t rap in table an d slowly take her place on 
top of the table, and close the trap. 

The top and bottom of the box by means of which 
the lady is placed under the table are connected by 

THE APPEARING LADY-STAGE ILLUSION .  

means of three strong elastic cords placed inside of t h e  
cloth covering. These elastics are for t.he pnrpose of 
keeping the bottom and top frame of box together, 
except when distended by the weight of the lady. 
Thanks to this arran gement of the box, it  folds 
up as the lady leaves it for her posit.ion on the table 
top, and is  concealed inside of the frame of table 
after her weight is removed from it. 

-�-- -

Dr. Wilhelm Dorpfeld, the first secretary of the Im
perial German Archlllological Institute of Athens, carne 
to this country to attend the commemorative exercises 
at Princeton University and incidentally delivered a 
Immber of lectures of great interest at Columbia Uni
versity, the Brooklyn Institute, etc. Dr. Dorpfeld i� 
an industrious explorer of the remains of classical all ( i ·  
quity o n  the site o f  Troy, at Olympia and elsewh ert', 
and his researches have given him an enviable repnta 
tion as one of the leading archlllologists of the world. 
His lecture on " Troy and the Homeric Citadel " was 
very interesting. 

The question of the site of Homer's Troy was briefly 
reviewed by the lecturer, as it has been discussed in 
ancient and in modern times. The views of Stl'abo, 
of Demetrius, and of modern scholars were brif'fly set 
forth,  and the results of Schlielllann's excavations and 
the careful and successful work of Dr. Dorpfeld himself 
were dwelt upon at some length. On the site now 
proved to be the place where Homer's Troy stood, the 
excavai ions have revealed nine strata of earth and 
ruins, representing recognizably distinct pAriods in the 
history of the three cities that have there been built
first the prehistoric, before Horner's time ; then the 
Greek, the cit.y of Priam ; lastly, t he Roman city. In 
the uppermost, or ninth,  stratum were found a temple, 
theater, and other buildings of unmistakably Roman 
construction, with many inscrip tions which show that 
the name Ilios is historic. Below this, in the eighth 
and seventh strata, are the remains of small houses of 
the Greek city, with evidences of fortifications of no 

great magnitude. I n  the sixth stratum 
i s  an acropolis, with many buildings 
and storehouses, strong fortifications, 
marked by towers and gates. Myce
nlllan vases, the painted archaic terra 
cottas that are not later than 700 B. C . ,  
found in this stratuIll determine its 
date to be that of the Troj an war, as 
told by Homer-that is, between 1500 
and 1000 B. C. In the fifth, fourth, 
and third layers, period unknown, pre
historic objects occur. Still deeper, in 
the second stratum, are th e foundations 
of the acropolis hill, with sumptuous 
houses built of unburned brick. The 
wall of the acropolis is massive, with 
to wers and gates, and shows signs of 
having ueeu several times rebuilt. 
Here is the " treasure house of Priam," 
about which Schliemann had so much 
to say. In the first stratulll, the lowest 
of all, the town walls rest upon the 
rock. Other articles discovered are of 
an unknown antiquity. 

Summi ng up the testimony of these 
resources, which he explained in detail, 
showing their significance by means 
of pictures upon the stereopticon 
screen , Dr. Dorpfeld declared that the 
upper stratum, the ninth, was clearly 
made up of the ruins of the Roman 
city of Ilion. The Greek settlements 
of various periods visited by Demel rius, 
Alexander, and Xerxes have If'ft t l lf'ir  
traces in the eighth and seventh st rata. 
In the sixth stmtum have been foun d  
the relllains o f  the HOllleric Troy, the 

cit y  of w h ich t.he si ege imd capture, with the varying' 
fortunes of t.he war fOl' the punishment. of Helen's 
ravish er, formed the subj ect of the I liad. The excava
t ions below this base revealed only prehistoric-that is, 
pre-Homeric-obj ects and relllains. 

So, in conclusion, the lecturer declared that the ques-
tion of Troy was solved. ("  Die trojanische Frage ist 

gelOst "). The site, the very existence, of the city 
had furnished the subj ect of learned research for 
2, 000 years. The most recent excavations had 
settled all doubt as to the existence, the site, and 
the character of the city. T he citadel of Troy he 
held to be the most interesting group of ruins 1I0W 
accf'ssible to the i nvestigator of classical antIquity 
and of ruins still more remote. 

. . .  , .  
'!'h e R o e n t g " "  H a y s  I II Ph armacy. 

..:....-.�. -. -. -

Dr. Ferdinand Ranwez has made use of the X 
rays to detect mineral substances added to saffron 
as adulterants, says the Pharmacf>utical Journ al. 
Out of four specimens so examined, only one was 
found to be pure ; another contained 62 '13 per cent 
of barium SUlphate, and a thIrd 1 1 '75 per cent of 
that compound, together with a certain proportion 
of potassium nitrate. The fourth speeimen con
tain ed 50 pel' cent of pure saffron , and the rf'st con
sisted of some subst.itute for that drug, faced with 
barium [mlphate to the extent of 28'6 pel' cent. 
The plan adoptt'd was to wrap a gelatino-brOl ll ide 
plate in black paper, place thE. saffron upon this on 
the same side as the sensitive film, then allo w the 
rays to act for fOUl' minutes, afterward developing 
and fixing in  the Ilsllal lllanneJ·. The foreign mat
ter is very shll.l'ply i ndicated in the print illustrating 
the paper, in the Annales de Pharmacie for M.ay. DETAILS OF THE APPARAtUS. 
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RECENTLY PATENTED INVENTIONS. 

Engilleeri ll�. 

Sl\fOKE COXSUl\UNG FU.RNACE. -Joseph 
'V. Hogan. Atlanta, Ga. This improvement is designed 
cspecially for a pplication to locomotive boilers, there be
ing in the smoke box a receiver or Eluperheater connected 
with the exhaust pipe, while an offtake, provid , d  with 
an automatic governor valve, discharges a blast upwardly 
into the stack, and a second offtake leads from the re
ceiver to the head of the boiler, where it has a check 
valve and a branch pipe discharging into the fire box. 
A live steam pipe leads from the top of the boiler to the 
branch pipe, an automatic regulating valve opening 
when back pressure in the branch pipe decreases suffi· 
ciently. 

GAS GENERATOR. -Jesse E. Hatha
way, Santa F e  Springs, C a l .  F o r  t h e  generating of gas 
from crude oil, kerosene, gasolene, etc., for use as a 
moti vc agent in gas engines, this generator has been es
pecially designed, being of strong and simple construc
tion and vcry effective in operation. It comprises a ver
tical exhaust pipe through which pass the hot products 
of combustion from a gas en-brine, while a coil of pipe in 
the exhaust is connected at one end with the oil supply and 
discharges the generated gas at the othcr end into a gas 
reservoir surrounding the exhaust pipe, there being a 
safety valve at the upper end of the coi l ,  and a removable 
cap at thc lower end of the vertical portion of the ex
haust pipe. to introduce fuel to heat the coil when the 
engine is started. 

CARBURETE R. -Ecl ward 1. P. Staede, 
Mankato, .Minn. 'rhis invention afford� a. simple device 
to carburet air by forcing it  through gasolene or other 
volatile fluids, using the hl�a\'ier portions of the fluid first, 
and leaving the lighter portiollR till the last, thus produc� 
ing a uniform quality of gas. 'rhe carbureter tank has 
an air supply pIpe and a gas offtake pipe, and near the 
bottom of the tank is an air chamber connected with the 
air BUPl-:ly pipe, coils within the chamber having their ends 
carried, one upwardly and the other downwardly, and 
each coil having an inlet opening within the chamber at 
the junction of its downwardly extending member with 
the body. The air will be forced a considerable distance 
through the gaso l ene with but little pressure. 

J c itu t if i c  jmttitau. 
The charge for insertion under this head is One Dollar a 

line for each insertion ;  about eioht words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow
ing 'tuee,k's issue. 

MACHINE TO FO.RM. ORGAN PIPES. - and similar instruments is provided by this inven tor, the 
Herbert Richardson, London, England. In a suitable construction being simple and designed to prevent side
frame are mounted two rollers, one end of each roller wise motion of the valve by the buckling of the com
being extended beyond the adjacent end of the other preSSIOn 'prings now useu. 'rile valve is fitted in a 
roller and there being a hand wheel fixed to each ex- casing, w ith a coil spring encircling its stem and con
tended end, whereby the rollers may be manually neeted at its lower end with the valve, while at its upper 
turned in opposite directions, a deflecting roller bein g end Is a circular bearing concentric \vIth the valve. Af:I 
movable toward and from the space between the first I the valve is depressed, the spring is distended and over� I 
rollers. The machine affords a simple construction by comes the crowding over of the valve against one side of ----------------------
WhICh shect metal may be readily rolled to form differ- the casing. 

l\larine Iron \Yorks. Chicago. Catalogue free. 

e�It sized pipes of uniform diameter, the two sides of the RIB TIP HOLDER FO.R UMBRELLAS . ,  U .  S." Metal Polish. Indianapolis. Samples free. 
pIpe, when removed from. 

the machine, springing to- ETc.-Heyward Scudder, Boston, Mat;s. '1'0 hold um
'
- Presses & Dies. Ferracute Mach. Co., BrIdgeton, N. J. 

gether to form a complete pIpe. brella ri bs against the stick or handle, preventing their 
needless play abont the stick and giving the umbrella a 

Yankee Notions. WaterburY Button Co., 'Vaterb'y, Ct. 

A/tri c u l t  u ral. 

POTATO DIGGER. - Edmund B. Frink, 
Oxford, Mich. This is a machine of light draught, de
signed to work as well on hilly as on stony ground, and 
having a wheel supported frame by which is carried a 
shovel adapted to enter the l,'Tound and loosen the pota
toes, drawing them up to the .surface, the work of 
wbieh is completed by a rake whose teeth raise and 
free the potatoes from dirt, at the same time removing 
the tops and depositing the potatoes at one side in wind
rows. 'rhe bowed or arched axle of the machine is 
raised or lowered as desired , by means of a lever. to 
carry the frame to or from the ground. 

CULTIVATOR OR PLOW. - Ferdinand 
Reimers, Davcnport, Iowa. T h i s  invention provides 
means by which the horizontal or lateral adjustment of 
the plow may be readily accomplishL'<i while riding on 
the machine. 'l'he plow beams are pivoted to swing 
horizontally, there being a shifting levcr on each side of 
the cultivator pivoted to swing vertically, ancI there be
ing connectiont; bet\veen the levers \vhercby their move· 
ments ,vil l alternate, there being also bevel gears on the 
levers and on the plow beams. With this improvement 
the shovels of a riding plow or cultivator may be quickly 
and easily operated by the feet of the user. 

C ULTIVATOR BEAl\I COUPLING. -Gid-
eon D. Mitchell, N€'\\'ton, Kansas. This invention pro
vides a coupling cap.9,ble of receiving round axles of va
nOllS diameters and which ,,,ill have a free rolling bear
ing on the axle of the cultivator, enabling the operator, 
upon moving the plows to or from the vegetation, to 

neat appearance, this l ll ventor provides a simple and in- Handle & Spoke Mchy. Ober Lathe Co. ,Chagrin Fal ls.O. 
expensive device, COtnpriBin� split pins driven into op- Screw machines. milling machines. and drill presses. 
posite sides of the stick. the parts of the pin constitut- 'rhe Garvin Mach. Co., Spring & Varick Sts. , New Y ork. 
ing spring sections, and the heads of the pins engaging 
eye portions of wire clamping sections adapted to engage 

Concrete Houses - cheaper than brick, snperior to 

and hold the ribs secnrely against the stick or allow 
stone. .. Ransome," 757 Monadnock Block, Chicago. 

them to be readily removed therefrom in opening an um� The celebrated " Hornshy-Akroyd " Patent Safety Oil 
brel1a or parasol provided with the improvement. Engine is built b)'" the De La Vergne Refrigeratillg' Ma· 

chine Company. :H'oot of East l08th Street, New York. 
STOP Box. -Isaac SorsoleiJ ,  O waton-

na, Minn. This is an improvement relating to munici-
'I'he best book for electricians and beginners in elec-

tricity is .. Experimental Science." by Geo. M. Hopkins. 
pal water and gas supply, and readily adjustable accord- By mail, $4. Munn & Co., publishers, 361 Broadway . N. Y. 
ing to the depth of the water or gas supply pipe. It 
comprises a pipe adapted to surround the valve stem and 

I:.F Send for new and complete catalogue of Scientific 
having at its upper end a head formed with a cam hav. 

and other Books for sale by Munn & Co. , 361 Broadway, 
ing an elongated tangential aperture, the coyer of the 

New York. Free on application. 

head fitting loosely and having also an aperture, while a 
bolt extends through the apertures of the cam and of 
the cover, and has an arm extending at an angle to its 
shank. The head and pipe are turned, to screw the 
latter up or down ill the casing, by means of a forked 
tool. 

S H E E T  M E T A L  C A N . - Frank H. 
HINTS 'fO CORRESPONDEN'fS. 

N U IJll e H  a u d  A d d ,· e !l!l H  must accompany all letters 
or no attention will be paid thereto. This is for Out 
i!lforInation and not for publication. 

Il C "· I· (· I l (· (� ""  to former articles or answers should 
give date of paper and pa�e or number of question. 

I IHI I I '  n (' " not answered In reasonable time should 
be repeated : correspondents will bear in mind that 
some answer8 require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn . 

H a i l  w a y  A p p l i ance... carry the coupling proportionately and in the same di-

Palmer, Brooklyn, N. Y. A can having a tight cover 
j oint, but of which the cover may be readily removed by 
prying with a screw driver or similar tool, is -jJrovided by 
this inycntor. In the top of the can is a large central 
opening, around which is a depressed ring to receive a 
packing which is formed on the under side of and near 
the edge of the cover, while inside of this ring the cover 
has a cen tral depressed portIOll adapted to fit into and 
impinge upon the cdges of the central opening in the 
top of the can body. The cover is simply pressed down 
into position to close tbe can, the packing ring being 
simultaneously forced to place to makc a tight joint. 

Il u r " " � wishmg to purchase any article not advertised 
in our columns \\'111 be furnished with addresses of 
houses manufacturing or carrying the samc. 

,s I H' ('i a l  " r ,· i l lC I l I l l fu l· I U :.l t l n n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. FLUID PRESSURE B RAKE. -Alexander rection along the axle, thus bringing the plows at all 

DaBas and ORCaI' P. Amick, Herington, Kansas. This times
, 
square to t�e w?rk and obviating the prolonged 

improvement is  d esigned to facilitate the equal charging I and tll"CSOme hold�ng of one or
, 

the other, or both of the 

of the auxi li.ury l'e8(.�rvoir and a prompt relea;;;ing of the pl�\vS, �l; to the
.
l1' work 

.
�g�1ll8t _ a tendcn�y to �r�w 

brakes at tlw same time, awl consists of a feed yalve con- a\\uy. Lhe couplIng has fuctton rollers bet",een WhlCh 

nected with a train pipe, an allxiliary reservoir, and a the axlc i� re
.
ceived: and so�e of t

.he rollers arc adjusta

triple valve for recharging the auxiliary reservoir while ble and provIded wIth lockIng deYICes. 

tho brakes arc releasing. The invention covers some IRRIGATING PLANT.-Allan W. Town .. 
novel parts and detailS, in \vhich ther e are no springs Pomona, Cal. For irrigating lands, and especially ' or� 
to get out of order, and but a single valve is em- chards, this invention provides for the employment of 
pl oyed. an inclined trunk pipe in which are gates and a number 

BREAD Box A N D  SLICER. - Charles 
Person, St. Joseph. Mo. For hotels, boarding houses 
and other places where large quantities of bread are 
used, this inventor has devised a box for holding the 
loaves and provided whh lllealls for slicing them. 'rhe 
Inventiori comprises a loaf f��ding device, a rotary cut� 
ter, a frame on which the parts are mounted, and a com
partment box withm which' they may be removably 
placed. When the slicer is operated in the box the sev
ered sliees fall into a lower compartment, but the slicer 
may be operated separately from the box. 

E J e (, l l" i l, a J .  

LA"'IP. -- Lou is  A. Jackson, New York 
City. T h i s  is a lamp more especially adapted for u s e  on 
bicyclet; an 1 whceled vehicles, and. is of such simple con
struction that it may be manufactured at small cost. It 
comprises a lam p and battery arranged in compact form, 
tbe lamp not liable to be extinguished by jar. The 
lamp is suppurted on a suitable metal casing in which is 
a series of cells, the shell of each forming a battery 
element, a rheostat being supported by the cover and 
having electrical con nection through the casing with the 
lanl'p filament, thcre being a contact between the lamp 
filament and one of the cell shel ls, and means for closing 
tbe circuit tetween the rheostat and battery. 

ItI i lli n�, Etc. 

M I NE RS' AXD BLASTERS' TOOL. --Mar
tin KillIan, Central City, Col. This tooJ combines in one 
article knives for splitting the fuse or cutting it into 
lengths, a device for fastening the caps on the fnse, a cut
ter for any kind of wire and a kmfe and punch, the tool be
ing as compact as an ordinary pair of pliers and one which 
may be readily carried in the pocket. The knives are 
held in place by set I':lCreW8, and may be readily removed 
when dull, broken, or injured, to be replaced by others. 

\VELL POINT. - HenJ'Y K. Brearley, 
West Duluth. Minn . This is a tool designed to pass 
through ore, clay and rork much easier than the point 
ordinarily used, and comprises a tapering tubular body 
with closed l o wer end and spiral exterior flanges forming 
opposite cutting edges, the body having openings at 
intervals in spiral order from top to bottom. '1'he point 
is designed to receive water and particles of earth and 
rock, the la tter following the pipe on the outside to the 
surface, and indicating the nature of the strata through 
which the point is pasbing. 

lli ech a llical. 

H ORSE SHOE MACHINE. - J ohn W. 
Crow, New York City. 1'0 bend the metal bar or blank 
from which a shoe is  formed mto tht:; proper curved 
shape at one operation, thi s illvcntor has devised a ma
chine which comprjt5es a blank supporting table over 
which reciprocates a plunger carrying a die adapted to 
engage the bar, pivoted levers being engaged and moved 
by the plunger, and the levers engaging the cnd portions 
of the !Jar and bending them around the die on the 
plunger. The machine is of strong and inexpensive con� 
struction. 

SCREW D RIVER. -Hiram F. Henry, 
Cleveland, Ohio.  This is a tool with which one may 
work the handle rapidly forward and backward, to drive 
or withdraw the screw, \vithout disengaging the shank 
from the screw slot and without adjnsting the parts. On 
the lower end of the handle is a tooth-faced portion 
ll,daptt'd to engage a similar portion on the npper end of 
the bit shank, the teeth of the two portions being held 
out of mes h by a coil spring around the parts, which are 
ail surrounded by a cap. The handle is pressed mward 
in screwing or unscrewing, the removal of pressure on 
the handle disengaging the teeth of the handle part from 
those of the bit part. 

of hydrants arising from the trunk pipe between each 
gate, the discharge orifices of the hydrants being in the 
same plane. The trunk pIpes are run from head to foot 
of an orchard transversely · of the furrows, and water i s  
first supplied by t h e  hydrants of t h e  upper sections, and 
then the following lower sections in order. 

;t[bcel l a n e o u  ... 

STOVE PIPE SHELF. -Abram H. Smith, 
Vancouver, Canada. This invention provides an ad
justable shelf for attachment to the draught pIpe of a 
stove pipe or range, for drying or warming dishes or 
kceping food warm. It consists of a sheet metal band 
having a novel claspmg device t>y wbich the band may 
be readily secured on stove pipes of different diameters, 
the band having a row of spaced perforations in which 
may be secured the wires of a shelf prouuced from a 
single wire strand, the shelf comprising a � series of ra
diating braced arms held projected from the band. 

GAME ApPARATUS. - Helen 1\1. Van 
Kuran, Chicago, Ill. 'rhis invention relates to a game 
for children and young people, designed to teach the 
colors of the solar spectrum and their tints and familiar
ize the players with the names and forms of bodies of 
the solar system, geographical forms and representations 
of animal and plant life. The game board is divided by 
a central line, at each side of which are corresponding 
belts bearing standard colors of the spectrum, each belt 
having objects thereon duplicated at each side of the 
center ' ] ine, while there are also checkers bearing the 
corresponding objects and colored with the tints of the 
belts to which they belong. '1'he players cover the ob
jects with the checkers, to compete in covering all the 
figures, and first build a central column of a cube, a 
cylinder and a sphere. 

l\1AKIl'i G NIT.RITES. - Lewis G. Paul, 
Hudderstield, England. 'fhis invention is for a process 
of making nitrites of soda and potash from their nitrates 
by the use of sulphur and caustIC soda or potash, the 
method consisting in heatmg the nitrates with the cauE-tic 
alkali and adding sulphur gradually �o the melted mass. 
The temperature is kept at such a degree that the sul
phur does not deflagrate when added to the melt, and 
when all the sulphur bas been added the temperature i s  
raised until t h e  melt becomes thinner and eventually al
most clear. 

MUSICAL INS'l'RU�IEN'l'. - B runo Eo 

NOTE.-Copies of any of the above patents will be 
furnished by Mnnn & Co. for 10 cents each. Please 
send name of th" patentec, titie of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

EVERYBODY'S MEDICAL GUIDE. A h and
book of reliable m edical information 
and ad vi ce. By M. D. (La n d , )  Lon
don : Saxon & Com pan y. Price 50 
cents. 

This little book, by an author whose name is not stated, 
from its size and make up and treatment appears to be a 
good work, and its shape makes it particularly adapted 
for traveler's use. It seems not at all in the order of 
a work designed to supply the care of " physician, for it 
does ' not pretend to do so, WhICh adds to one's opinion 
of it. It is written from an English standpoint. 

WESTINGHOUSE ELEC'fR I C  STREET CA.R 
EQUIPMENTS. B y  Fr�derick L. 
H utch inson and Leo A. Phill i ps. 
East Pittsb urg, Pa. 1896. Pp. 91, 
xvii. Price $1. 

THE NATIONAL ELECTRICAL CODE. A n  
analysis and explanation o f  thp un
derwriters' electrical code, intelligi
ble to non-experts. By Pierce and 
Rich ardson, e lectrical engineers, 
C hicag·o. Chicago, Il l . : C harles A. 
H e witt. Pp. 222. Priee $2. 

The title page explains the scope of this work. It i.B 
designed to present the fire insurance underwriters' vitws 
of the electric light question to avoid interferenoe of 
wiring and connections with the insurance policy. 

FRICTIOX, LUB.RI CATION AND 'fR» Lu-
BRICANTS IN H OROLOGY. B y  'IV, T. 
Lewis. C h icago : George K. Hazlitt 
& Com pany. 1896.  Pp. 95. Price $1. 

This excellent monograph IS one tbat should be in the 
hands of all jewelers and of those who deal in or handle 
the finer class of machinery. It seems to us that tht 
author has almost done himself an inj ustice in confining 
his topics to watches and clocksl for people have now at 
last waked to the idea that a lubricating oil ,hould be 
good. The superlative of lubricating oil as well as the 
metbods of employing it are to bc fonnd in the watch
maker's practice. 

improvement on a formerly patented invention of the THE \V ATCH AND CI"OCK MAKER'S  HAND 
same inventor, for a sympathetic vibrating device for BOOK, DICTIOX A RY AND GUIDE. B v  

Wollenhaupt, New York City. This invention i s  for an 

violins, guitars, mandolins, etc. , gTeatly increasing th" F. J. Brit ten. NInth edi tion. Lon-
volume and duration o f  tone without rendering It more d on : E. & F. N. Spon. New York : 
difficult to play the instrument. Within the body is ar- Spon & C h amberlain . 1896 .  Pp .  
ranged a sounding support o r  bar o n  which are sccnred 459. Pri ce $2. 
one or more combs, each having a number of teeth or In this work we have another and quite elaborate con-
prongs corresponding with the different t ones that can be tribntion to the watch and clock maker's industry. The 
produced on t.he exterior strings. The sOllnding support js elaborat oly illustrated dictionary and cyclopedia is de
arranged above the bottom of the body, whIch resonates 

scriptive of tbe methods, applications and �perations of 
ful ly, so that the quality of the instrument is not dimin-

tbe art. It is very thoroughly illustrated. It IS alpha
ished by the vibratin g  device, but is increased by t he 

belic ally arranged, the only break in the alphabetical 
80ft and sweet tones emanating from the combs, sound-

order being dne to divisiolls of the subjectl':1. There is no 
ing in sympathy with the toneR plnyed on the strings. index, hut cross references are supplied, which to a great 

MUSICAL I N STRUMENT VALVE.-Hi ralll , extent will take the place of the mdex, '\nd make it un-
F. Henry, Cleveland, O. A distension valve for cornets I necessary. 

S (· i (� u t. i fi(·  A II I P I· i (· a n  S l I p (. 1 t' lll e ll t 8  referred 
to may be had at the office. PrICe 10 cents each. 

11 .. .. '.< � referred to promptly supplied on receipt of 
prIce. 

iU i ::';;:k�)r
o
�eli.t!1�

d
:xamination should be distinctly 

(7054) R. L. asks how to run a cyanide 
copper bath s o  that the metal deposited will n o t  peel off 
during deposition or during the final buffing process. A. 

1. Cold Bath for Iron and Steel. 
Acetate of copper . . . .  . .  . . . . . . . . . .  0 0  . . . . . 3 oz. 
Carbonate of soda . . . .  . . . .  . . . . . . . . . . . . . . . .  61 �� 

Bisulphite of soda . . . . . . . . . . . . . .  . .  .. . . . .  3t .. 
Cyanide of potassium . • • • • • • • • • . • • • • • • . • • •  3� ., 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 gal. 
Aqua ammonia . . . . . . . . . . . . . . _ . . . . . . . . . . , 2% fl. oz. 

2. Warm Bath. 
Acetate of copper . . . . . . . . . . . . _ . . . _ _ . . . 31 oz. 
Carbonate of soda . . . . • • • . . • . . • • • • . • • . .  3} " 
Bisulphite of soda . . . . . . . . . . . . . . . . . . . . . . 1% " 
Cyanide of potassinm . . . . . . . . . . . . . . . . . . . 4! .. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 gal . 
Aqua ammonia . . . . .  . . . • . . • . . . . . • . . . . .  1� ft. oz. 

3. Hot or Cold Bath for Tin, Cast Iron, or Large Zinc 
Pieces. 

Acetate of copper . . . . . . . . . . . . . . . . . . . . . . . .  12! oz. 
Bisulphite of soda . . . . . . . . . . . . . . . . . . . . . . .  10 
Cyanide of potassium . . . . . . . . . . . . . . . . . . . . 18 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5l; gal. 
Aqua ammonia . . . . . . .  _ . . . . . . . . . . . . . . . . 7 fl. oz. 

The metal must be chemically clean in eithpr case. 

(70n5) A. P. S. asks : 1. What is the 
formula for making the household ammonia ? O r  an 
ammonia of equal commercial ' "trength? A. SUPPLE · 

MENT, No. 1080, gives formnla for makin g  household 
ammonia. 2. Wbat will remove mildew from fine white 
goods ? Is not chloride of lime sometimes used for bleach
ing muslins, and if so, kindly state in what manner? A. 
Tp remove mildew stains, mix together a spoonful of 
table salt, 2 of soft soap, 2 of powdered starch. and the 
juice of a lemon. Lay this mixture on both sides of the 
stain with a painter's brush, and then lay the article 
on the grass, day and night, until the stain dis
appears ; or get a piece of flannel, dip it in whisky, 
and well rub the place marked; then iron on the wrong 
side, taking care to put a piece of damp cotton cloth be· 
tween the iron and silk, and iron on the cotton cloth, 
which will prevent tbe silk assuming a shiny, glazed 
appearance ; or wash clean and take every particle of 
soap off, then pnt the linen into a galvanized bath or tub 
full of clean cold water, procure a little chloride of lime, 
and tie it up in a muslin bag or piece of muslin, dissolve 
the time in 1ukewarm water by squeezing the bag, then 
pour the water among the clothes. Stir and leave them 
for twenty-four hours, but do not put too much lime in 
or you will rot the clothes ; then well rinse in clean cold 
water ; or hypochlorite of alumina is said to be one of 
the best remedies. l\ioisten vdth water, rub well into 
the cl oth, moisten again with dilute sulphuric acid (1 to 
20), and. after half an hom, rinse thoroughly in soft water 
and then in water containing about an ounce to the gal· 
Ion of snlphite or hyposnlphite of soda. A stiff brush 
may be advantageously employed m applying the hypo· 
chlorite. Chloride of lime will rot the muslin. 

(7056) H. B. ask� : 1. H o w  can I com
pute the amperage of a primary battery ? A. There is 
no satisfactory way of doing this ; the amperage changes 
constantly, rapIdly diminishing as the battery is in use. 
2. Is it not well to have amperage of battery a little higher 
than necessary for a certain work and regulate the 
amount of enrrent passing throngh the wire by number 
of cel ls?  A. I t !s  al ways weU to hnvc an e.xcess of am� 
perage available. Reduction by resistance or by cells IS 
not economical, but the excess of amperage is pretty ar t 
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to be seriously dimiuished in practice. 3. Does plaster I what proportion of air Ilnd gas would make the strongest 
of Paris make good porous cups ? A. No. It may be explosion? A. We have .no reoords of thIs pressure. 
nsed as an expedient only. 4. Wben porous cup is used The fact that acetylene gas may itself be exploded under 
is it still necessary to take zinc out when current is  not certain conditions goes to still further complicate the 
passing ? A. Yes ; as the porons cell only retards diffu- problem. Two ,'olumes o� gas shoul� have twenty-five 
sian, but does not stop it. 5. Will you explain what is volumes of air for perfect combustion or explOSIOn. 
meant by watt? A. A watt IS the product of one volt by 100 to 150 lb. per square inch would be a fair allowance. 
one ampere-the volt-ampere. It is the unit of power or 2. Abollt what would be the diffclrence in regard to power 
of rate of expenditnre of energy. between acetylene and gasoline ? A. Gasoline would be 

• much more powerflII . 3. Is there any book or papers on (7057 ) H. H. as k s : 1. 'V h at IS the rea-
t h e  subject ? A. We recommend, and can supply, " A  son for winding large wire o n  fields and small wire on ar- Textbook on Gas, Oil and Air Engines, or Internal Commature of small motor, the armatura of three pole type?  bustion Motors Without Boiler s " by Bryan Donkiu, A'. Th� armature �inding i� i n  parallel . . Th�refore, it new edition, price $7.50 mailed; a;so " The Gas and Oil has tWIce the carrymg capaOlty Of. the WIre It I S  wound Engine, "  by Clerk. new edition, plice $4 mailed. with, and but one-sixth the reSIstance. Hence fine 

wire can be used for it. The general rule for dynamos is 
that for series winding the field should have % the re
sistance of tlle armature ; for shunt winding the product 
of the field and armature resIstances should be equal to 
the square of the external resistance. The sizes and 
lengths of wires are based on these and similar consldera 
tions. The effect of too few turns of wire on a motor 
armature is to give bigh speed, w ith danger of bnrning 
out. 2. Can I use the numbcr of amperes that my arma
ture wire will carry to run my motor, Irrespective of the 
number of volts ? A. Yes. 3. I have a current of one 
ampere at six volts ; what size of wire should field be 
wound with, also what resisLance should I wind arma· 
ture to secure the best resnlts? The motor to be about 
the size of No. 1 Porter motor made by the Leavitt Com
pany. A. Use ::S-o. 23 wire on field and No. 26 on ar
mature. The resistance cannot be stated from data 
given. Wind the armature ful l .  4. Would I be able to 
use the same winding for 6 Yolts and 2 amperes ? A. 
Use wire two or three numbers larger. 

(7058) S. C. M c K. asks : 1. Is th ere an y 
glue. paste, or cement that is a good conductor of elec· 
tricity, as good as carbon, when dry ? A. No; nnless 
carbon or finely divided meta! be mixed with it. 2.  Is 
there a nonvolatile liquid that is a good conductor of elec
tricity ? A. Mercury. 3. Can you approximate the pres
sure and amperage of a battery cell made as foll ows : 
Two Edison-Lalande zincs (type Q) suspended in a regu
lar caustic potash solution (charge for type QI covered 
with paraffine oil, the whole eontained in a carbon cell 
(plumbago crucible) ? I cannot get at the area of car
bon in contact with the liquid, but yon may be able to 
approximate it. I have two of these cells and they are 
very satisfactory. Have not worked them much on 
closed circuit, but have not been able to notice any falling 
ofi of current due to polarization. There are some pieces 
of copper oxide in the bottom of cel ls . A. 0'667 volt 
9'5 amperes maximum current. 4.  What property of 
carbon renders it so iudlspensable to the construction of 
telephone transmitters ? A. Its granular nature, causing 
it to vary m resistance with pressure, either as regards 
surface contact or internal resistance. 

(7059) J. O. H. w rites : In looki ng o ver 
some back numbers of your paper, in query column, you 
state that cast iron can be brazed or soldered. WIll you 
please mform me where I can find directiolls in regard to 
domg same, especially to braze? A. 'rhe soldering and 
brazing of cast iron requires care to have the surface per
fectly clean by scratching with a file and then rubbing the 
surface with a piece of zinc and sal ammoniac dissolved 
in water, when the surface can be tinned WIth a soldering 
copper, or brazed with borax and fiux, using low brass. 
Another plan is to scratch the surface with a bundle of 
brass wire made up lilre a brusb, thus coating tte surface 
with brass, and so adapting it for soldering. 

(7066) M. C. asks : 1. I have a small in
duction coil wound with 8 ounces double .ilk No. 36 on 
the secondary and I have one with 4 pounds double cot
ton covered No. 35 on the secondary, and 1� pounds on 
prImary of No. 14 double cotton covered, and the small 
COlI with 2 cells battery gives more shock than the large 
one- is that natural on account of the size, as the large one 
giv�s more of shock, as more battery power is applied ? 
A. If of gellerally similar construction and proportions, 
the large coil should be more powerful than the small 
one. It may be a question of insulation or of insufficient 
primary. A short circuit WIll make an immense differ
ence. 2.  How many volts will I need to get a 4 inch 
spark from the large coil dimensions as given ? A. Divide 
turns in secondary by turns in primary; divide 400,000 

by the quotient to get the voltage re9-uired in primary. 
This rule is only approximately correct. 3. Have you 
any work on how to make an ampere meter? A. See ol1r 

SUPPLEMENT, Nos. 618, 628. 
(7067) O. P. W. says : Will you please 

give me in Notes and Queries column a receipt for a 
durable lacquer for brass, colorless pref�rred, such as is 
used by instrument makers ? A. 1. For colorless lacquer 
use thin white shellac varniah which has been filtered. 
2.  Seed lac, dragon's blood, annatto, and gamboge, each 
4 ounces; saffron, 1 ounce ; alcohol, ] 0  pin-ts. 3. Turllleric, 
1 pound ; annatto, 2 ounces ; shellac and gum juniper, 
each 1 2  ounces ; alcohol. 12 ouuces. 4. Seed lac. 6 ounces; 
dragon's blood, 40 grains ; amber and copal, triturate 
in a mortar, 2 ounces ; extract of red sander�, � 
drachm ; Oriental saffron, 36 grains; coarsely powdered 
glass, 4 ounces ; absolute alcohol, 40 ounces. Very fine. 

(7068) C. L. M. asks if th ere is anything 
which will loosen up blue vitriol when it has caked in 
tbe bottom of a jar of gravity battery-frozen I think it 
is called. I have charge of the fire alarm here, and have 
quite a number of jars which are useless because the 
copper is  frozen in. A .  Try filling a tub with water, and 
immersing completely III it the jars, tum them npside 
down, keeping them absolutely full of water, allowing no 
air to enter. This may loosen it so that it will come away. 
Solution of the copper in nitric acid is rather expensive. 
You can, however, dissolve it in a mixture of sulphuric 
aCId and sodium nitrate. This is  cheaper than nitric 
acid. 

(7069) L. H. G. asks : 1. W hat is th e  
candle power o f  a nine ampere arc light? A. Nominally 
about 2,000 candle power, really about 800 candle power. 
2. Does adding salt to coal in consuming inj ure the grate, 
and if used nnder a boiler, injure the boller steel ? A. 

It WIll  not he apt to injure the grate. It might tend to 
corrode the boiler, especially if the latter were out of use 
and cold after its use. 

TO INVENTORS. 
An experience of nearly fifty years, and the prepara� 

tion of more than one hundred thousand appllcatlOns 
for patents at home and abroad, enable us to understand 
the laws and practwe on both continents, and to possess 
unequaled faCIlItIeS for procurIng patents everywhere. 
A synopsis of the patent laws of the UnIted States and 
all fOreIgn countries may be had on applIcatIOn, and per
sons contemplatmg the securIng Of patents, either at 
home or abroad, are InVIted to wrIte to thIS office for 
prICes, WhICh are low, in accordance WIth the times and 
our extenSIve faCIlItIes for conductIng the bUSIness. 
Address MUNN & CO .•  office SCrENTI>'1C AMERICAN. 
361 Broadway, New York. 

Brake See Air brake. Car brake. Fluid pressure 
bnike. Power brake. Shaft brake. Vehicle 

Brat��:itm, C. J. Rosen. Jr . . . . . . . . . . . . . . . . • • • • . . . . . .  572.569 
Bread box and slicer, C. Person . . . . . . . . . . . . . . . . . . . . .  572,82(} 
Bullion, Boftening base, G. A. Marsh (reIssue) . . . .  11,5�9 
Butcher's tool rack, J H. Langton . . . . . . . . . . . . . . . . . .  572 ,764; 
Button fastener. H. F. Welke . . . . . . . . . . . . . . . . . . . . . . .  572,&lti 
CalIpers, A. }1'. Radant . . . . . . • . . . . .  , . . . . . . . . . . . . . . . . . • .  572,827 

8:�' o:e'i:'e�J�.
e
i��f��g;;�: . . . . . . . . .  . .  . . . .  . . .  . . . . . . .  5p .560 

Car brake, W. S. G. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5�2 ,518 

8:� �����
. 
�tr�erW':

e
G: ·prlce : : . : :  : : : : : : : :5f:i)i:i:i 'to �f5;� 

Car coupling. J. Goettel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,794 
Car couphng, W. H. Hatfield . . . . . . . . . . . . . . . . . . . . . . .  572,542 
Car couphng, G. R. J. Newman . . . . . . . . . . . . . . . . . . . . .  . 

g:� �g��I���'aiYpl�n:�
l
��M·. · jjo�i� : : : : : . : : : : : : : : : :.: 

Car fender, J. A. Graham . . . . . . . . . . . . . . . . . .  . . . . . . . . . . 6{)1 
Car fender, S. J. Harrts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,7a? 
Car fender, G. B. Hoak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,753 
Car fender. J. 'I'. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572 ,�! 

8:� �g���! �r·e�\��
l
.
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Car p11ot, k. Dullning . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,652 
Car li������. ��� .������.

r
.
,
. 
c
�.�� ���

l
.�� : .� ����.�:��� . .  � 5I2,�OO 

Car replacer R. E. Alexander . . . . . . . . . . . . . . . . . . . . .  5 j 2,669 
Car seat, H. 's. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,654, 512,655 
Car ventilator. railway. J. 1. Dunlap . . . . . . . . . . . . . . . .  5 , 2.877 
Car wheel J. A. MIller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572 ,556 
Carbureter. E. 1. P. Staede . . . . . . . . . . . . . . . . . . . . . . . . . . . 5p.837 
Carpet holder, M. J. Kehoe . . . . . . . . . . . . . . . . . . . . . . . . . .  5 , 2 .806 
CarrIage baby, C. :Marx . . . . . . . . . . . . . . . . . .  n . . . . . . . . . . 572,658 
CarrIage'curtaIn fastener, rr. H. C. Beall . . . . . . . . . . . 572,671 
Case. See }i'lie case. PackIng case. 
Castings, tougliening manganese steel. R. A. lIad-

tleW. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,891 
ChaIn tIghtener, sprucket, G. H. Carver . . . . . . . . . . . .  572 ,864 
Chair, J .  W. Rankul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,£2,717 
Checkrein hook, C. L McIntIre . . . . . . . . . . . . . . . . . . . . .  5 12 ,905 
8������Clr��
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CIder press and Juwe extractor, Waters & Clop-
ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,936 

CIrCUIt closer, aut�)lnatIC, E. C. WIlliams . . . . . . . . . . . 572.923 

81::Por ���:���c�
t
w� S����n . . . . . . . . . . . . . . . . . . . . . .  572,915 

Cleaner. See 11'lue cleaner. PIpe cleaner. Pump 
coaI

l
����ratus for separating sulphur from, I .  M .  Kelley . . . . . . . . . . . . . . . . . . . . . . . . . .  ' " . . . . . . . . . . . . .  572,548 

Coal unloadIng, storing, and reloadIng mechan-
ism W. A. Lathrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,900 

Calfee or tea pot. H. L. RIChardson . . . . . . . . . . . . . . . . . 572 .\lOO 
Coin receptacle, Brenzlnger & Klee . . . . . . . . . . . . . . . . . 572,691 
Collar machIne, W. B. Shadburn . . . . . . . . . . . . . . . . . . . .  572,912 
CompOSItIOn of matter, S. Le Sleur . . . . . . . . . . . . . . . . .  572 ,645 
Condenser. J. D. SmItn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572 ,834 
Corset, L. A. Downs . . . • • • • • • • • • . . . . . . . . . . . . . . . . . . . . . .  572 ,787 
Cotton condenser, J. M. Cochran . . . . . . . . . . . . . . . . . . . . 51 2,650 
Cotton pICker, C. C. Neighbours . . . . . . . . . . . . . . . . . . . . . 572,611 
COu

J���in:ee
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Cultivator beam 
Cover holder for culInary pots o r  kettles, 1I. A .  

SchermerhorII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,774 
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CultIvator or plow, �'. ReImers . . . . . . . . . . . . . . . . . . . . . . 572.829 
Curtam pole and fixture, F. J. Schloer • • • . . . . . . . . . . .  572.68,( 
Curtain suspending deVICe, J. Pursell . . • . . . . . . . . . . .  572 ,616 

8�n��' b�
ee i���� ��\;'��hePherd . . . . . . . . . . . . . . . . . . . 572,728 

CUttllig to01, J. L. McFarlane . . . . . . . . . . . . . . . . . . . . . . . . 572,559 
Cycle. G. C. W. & W. A. D. Hlpperlmg . . . . . . . . . . . . . . 572.544 
Cycle, A. A. Munro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,�1 
Cycle wheel. J. McConech

W 
. . . . . . . . . . . . . . . . . . . . . . . . .  572 .683 

B:�k
i
��gPfe����j'�·t!11e �����i: ·Sprii{gsteen.' '& 572,921 

HarrIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . • • . . • 572.731 
Detergent, J. AltImira . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,853 

E�o1-
e
':-to:�� Kglg��. '})�i

e
�. Westra . . . . . . . . . . . . . . . .  572.622 

Drawing board, D. B. BenedICt . . . . . . . . . . . . . . . . . . . . . . 572,739 
Dredging apparat'!�J W. B. Pless . . . . . . . . . . . . . . . . . . . . 572 ,7b"9 
DredgIng buclwt, vv .  A .  CollIns . . . . . . . . . . . . . . . . . . . . . 572,651 
Drtll. See Rock drill. 
Drymg tray. H. A. Orr . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  572,660 
Dust collector cleaner, StaIger & Grabert . . . . . . . . . . 572,620 

R�:r'�r�::��t?c������eii.·:.·.·.·:.·:. ·.·.·.·. ·::.·.·.· .............. :. t�:� 
ElectrIC elevator, J. P. Casey . . . . . . . . . . . . . . . . . . . . . . . .  572,525 

�l��l�t� ;:�ro��;'r!g�ia���.e�: w· L�·��ar(i·. '. '. '.: :.: gf�:� ElectrIC regulatIOn, system .. of automatic, W .  L. 
Ele��r�switcii; C: i{·. · Habei:e�: : : : : : : : : : : : : : :

.
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Electrotype and stereotype plate holdlr, E. H.  
Cottrell . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . 572.695 

Electrotype registry block, C. Forsman . . . . . . . . . . . .  512,884 
Elevator. See ElectrIC elevator. Grain storage 

elevator. Water elevator. 
Elevator brake mechanIsm, S. M. Fay . . . . . . . . . . . . . . 572,789 
Elevator pneumatic CUShIOll, EllIs & Miller . . . . . . . .  572,5�U 
Elevator SIgnal apparatus, S. B. Opdyke, Jr. 

572.561. 572.563 
Elevator signal mechanism, S. B. Opdyke, Jr . . . . . .  572,562 
End gate, wagon, S. 8. Crawford . . . . . . . . . . . . . . . . . . .  572,869 
��

g
!�:s, �:;e�s�};:r�����s�i6��0���'tv. E .  

¥rall. J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572.716 
Envelope. W. S. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572.5&1 
En

'(f���
S
{r����)�� . .  �?� . ����.�. �����.��. :�' . . �:. 11,577 

Extractor. See Tree extractor. 
Eyeglasses and spectacles, W. Bausch . . . . . . . . . . . . .  572,670 
Facmg machme, W. W. Dooltttle . . . . . . . . . . . . • . . . . . .  fi12.599 
)j'an, water motor, W. J. MIngle . . . . . . . . . . . . . . . . . . . . . 572 ,558 
]'astener, W. V. 'rhompson . . . . . . . . . . . . . . . . . . . . . . . . . .  572 ,735 �:������'ii���1�PJ�: .�'. �: .:'���.�.
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Fence post, J. A. & J. C. !toutzong . . . . . . . . . . . . . . . • • .  572,831 
Fence tool. wire. J. H. QUIgley . . . . . . • . . . . . . . . . . . . . . .  572.82ti 
]'ender. See Car fenuer. 
File. book, Bradbury & NIlson . . . . . . . . . . . . . . . . . . . . . . . 572.7'1 

(7060) G. G. writes : 1. I have several 
brick tanks to build, CIrcular, 10 feet diameter and 10 

feet high. Will -a coating of paraffine wax applied hot to 
the inside prevent leakage of water ? Wil l  It be perma
nent ? If not successful,  can the tank be afterward coated 
with cement? A. We cannot recommend the building of 
tanks as described. The brick is yery porons, and unless 
the parafiine is heated on the face of the brick, it cannot 
be driven in sufficiently to make a permanent and water
tight tank. The tanks should be built with the best 
Portland cement and plastered with the eame an d 
troweled smooth. Then, for a more perfect water
proofing, paraffine the surface of the plaster by heat. The 
p.aster will not stick to a paraffined surface. 

INDEX OF 
lfile case or cabInet, revolVing, B. Micou . . . . . . . . . . . 572,9Oi 

E )jlle, paper, A. B. SkUlller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,tn9 INV NTION5 FIlter, OIl. A. '1'. Morrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  572,814 
li'ilter screen. O. H. Jewell . . . . . . . . . . . . . . . . . . . . . . . . . . .  5n,006 

(7061) E. & E. a s k  whether plat i n u m  
used a s  call tact pieces in boilers IS lia lie t o  corrosion 
from the water used in them, and in plaees where boilers 
scale, will the scales fasten themselves to the platinum ? 
A. The metal WII! not be apt to corrode, but will very 
likely become covered ,vith scale. 

(7062) J. F. F. asks for a ru le  for figur
mg the number of candle power for lighting buildings, 
stores, etc. , by electric lights. How many cubic feet of 
space will one candle power light? A. No general rule can 
he given, as the light required is affected by so many con
ditions. The color and nature of the wall or wall paper, 
hangings, furniture, and carpets, are all concern d, as 
well as the use to be made of the room, taste of the oc
cupants, etc. A.gain, If frosted bnlbs are used half or three
quarters of the light is lost, and cut glass or ornamental 
globes may cut down the hght to one-fifth of its normal 
value. You can estimate on tbe basis of three 16 candle 
power incandescent lamps to each two gas burners which 
would normally required. 

(7063) W. C. G. asks if a one horse 
power engine making only 200 revolutions a minute will 
run the dynamo in No. 600 . A. It will i f  proper belt 
wheels are used to increase the speed. Two hundred I e
volutions per minute are not sufficient for the dynamo. 

(7064) E H. asks : What is the eoe ffi 
cient o f  frIction m a bIcycle cham? A .  I t  cannot b e  ac
curately stated. The perf�ction of the chain and its lu
brication make a very great difference. If the chain IS 
too tight, the friction will increase enormously. The 
cham should be very loose. The whole subject of fric
tion is treated in a series of papers by Prof. Hele Shaw, 
in our SUPPLEMENT, Nos. 572, 573, 574, 575, and 576, to 
which we refer you. In our SUPPLEMENT, No. 1077, is an 
excellent article on mechanics of the cycle. Chain fric
tion is not directly treated in any of these SUPPLEMENTS .  

(7065) M. O. asks : 1. What is  the pres
sure in pounds per square inch of acetylene gas and air 
exploded, as iu the cylinder of a gas engine ? Also about 

For which Letters Patent of the 

United States were Granted 

DECErIBER. 8, 1896,  

A N D  E A C H  B E A R I N G . T H A T  D A T E. 

[See note at end of list about copies of these patents.] 

Abrading artICles, compOSItIon of matter for, E. 
G. Acheson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  572.852 Air brake. W. Mable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,553 AlkalIes, manufacturIng phosphates of, H. Al-
bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , .  5n,512 

Ammal trap, self-settmg, lJ'. E. Kruth . . . . . . . . . . . . . .  572.811 
Armor plates, apparatu8l!0r.manufacturulg,-;jWil_ son & Stubbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572 .590 Axle and axle box, M. J:j\ BIShop . . . . . . . . . . . . . . . . . . . .  572,1f25 Axle box and bearIng, car, J.  !t. Baker . . . . . . . . . . . .  � 572,517 }}:£i:�l��; & ·li. J���':.rd:: : : : : : : : : : ::: : : : : : ::: : :.: �f5::l'1� 
Ball and cover, kettle , C. Petel!Bon . . . . . . . . . . . . . . . . . . 512,821 
�
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Batteries, automatic CIrCUIt clOSIng device for 
galvamc. Holmes & Heath . . . . . . . . . . . . . . . . . . . . . . .  572.754 

Bearing, ball, E .  Fiannigain . . . . . . . . . . . . . . . . . . . . . . . . .  572,880 
Bearing, roller, B. S. Lawson . . . . . . . . . . . . . . . . . . . . . . .  572,681 
Bed bottom. sprin!!:, J. G. SmIth . . . . . . . . . . . . . . . . . . . . . 572,577 
Bed slat hanger, E oster & Wilcox . . . . . . . . . . . . . . . . . . 572,600 
Bedstead, InvalId's, A. M. Douglas . . . . . . . . . . . . . . . . . .  572 ,529 
Bell, bicycle, Flucks & McDonnell . . .  " . . . . . .  " . . . . . 572,881 Bell, bIcycle, A. B. Hunn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572 ,932 Belt polishing frame, J. Longden . . . . . . . . . . . . . . . . . .  572 ,812 BICycle canopy, J. T. B. Van Vechten . . . . . . . . . . . . .  , 572,843 BICycle driving mechanism, J. B. SInclaIr, Jr . . . . . . 572,721J 
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.'. '.:: t��:� BICycle lock, J. W. Hellwig . . . . . . . . . . . . . . . . . . . . . . . . . .  572.798 BICycle rest. S. E. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . .  572 ,664 BICycle wheel, G. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572 ,892 BIlliard table, A. C. lves . . . . . . . . . . . . . . . . . . . . . . . . . . . . 512 ,545 Bhnd, Venetian. C. Cederberg . . . . . . . . . . . . . . . . . . . . . . . 572.927 Board. See DraWIng board. 

BOllerR, safety water column for steam , A. J .  
Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.592 Boot or shoe, E. G. Gallagher . . . . . . . . . . . . . . . . . . . . . . . . 572,887 Boot or shoe HailIng machlne,·J. A. Cavalll. . . . . . . . 572,692 Bottle, mucIlage, H. M. Canan . . . . . . . . . . . . . . . . . . . . .  572,524 Bottle, muci lage. G. F. Hare . . . . . . . . . . . . . . . . . . . . . . . . . 57'J.603 Bottle stoPlJer, G. A. Hoffman . . . . . . . . . . . . . . . . . . . . . . . 572,704 Buttle stopper attachment, A. J. Robinson . . . . . . . .  57"�, 772 Bottle stopper, lock, J. W. Jacobs . . . . . . . . . . . . . . . . . .  572,758 BottlIng apparatus, beer, r.. Meldrum . . . . . . • • . . . . . .  572,708 Bouquet holder, NIColaus & Delmar . . . . . . . . . . . . . . . .  572,612 Box. See Bread box. Folding box, Letter bQ4' Stop box. 

FIlter stramer, O. H. Jewell . . . . . . . . . . . • . . . . . . . . . . . . . .  572 ,605 
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FIre escape, E. O. SJolander . . . . . . . . . . . . . . . . . . . . . . . . . . 572,576 
If'Ish cuttIng machule. E. I. Bell . . . . . . . . . . . . . . . . . . . • .  572,626 
Floor and tIle therefor, drctlner, ll. J .  Landers . . . .  57'2 ,7&'2 
�l�� ��
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l!'lmd Iueters, com freed apparatus for, J. )j'. SIm-
mance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,913 

FlUId pressure brake, Dallas & AmICk . . . . . . . . . . . • . •  572.871 
lJ'oldmg box. A. J. Gary . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  572.537 
]"urnace. See Electl'lc furnace. Smoke conSUln. 

Illg furnace . 
FurnIture clamp, )j'. SchweItzer . . . . . . . . . . . . . . . . . . . . '>72,725 
Gage. See Weather board gage. 
Game counter, C. WIdmer, 81' . . . . . . . . . . . . . . . . . . . . . . . 672,920 
Game table. convertIble, A. C. D. Setfert. . .  . . . . . .  672.683 
Gas employed III dIsplaCIng liqUIds, process of and 

apparatus for reclunullIg, J. If. Theurer . . . . . . . . 572,779 
Gas generator. J. E. Hathaway . . . . . . . . . . . . . . . . . . . . . . 572.797 
Gas l1lCandescellt lIghts, burner for spIrit, A. Per-

hch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572. 
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Gas meter, dry, 11'. Wl'lght . . . . . . . . . . . . . . . . . . . . . . . . . . .  .... 
Gas pre!:\sure regulator, automatw, K. M. Stahl . . .  
Gate. iSee End gate. 
Gate sprIng, J. J. LarImer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,899 
Generator. See Gas generator. Steam generator. 
Girdle. bust. L. G. iStltt . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 572.621 
Glove fastener, W. 8. RIChardsoll . . . . . . . . . . . . . . . . . . .  572,566 
Gram storage elevator, M. �'. & J. Y. Seeley . . . . . . . .  572.726 
GrapplIng deVICe for carpenters, J. O. Hanna . . . . . 572,751 
GraVIty lock, Brobeck & LewIs . . . . . . . . . . . . . . . . . . . . . . 572,628 
Gun, automatic maclllne, R. R. RichIllond . . . . . . . . . 572,771 
Gun, magazIne, J. M. Whittemore . . . . . . . . . . . . . . . . . .  572,919 
GUllS, ejector mechanIsm for breakdown, G. A .  

Horne . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  672.755 
Gunl:!, hlnge pIll for breakdown, A. D. Blanchard. 572,520 
Handle attachment, L. B. young . . . . . . . . . . . . . . . . . . .  572,851 
Harness to vehwle shafts, deVICe, for attaching, �'. DICkerboom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  572.873 Harvester, corn, T. A. Galt . . . . . . . . . . . . . . . . . . . . . . . . . . 572,749 
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•••••• :: g+�:� Heater. See }j'eed water heater. 
HIdes, SkIllS or leather, machIne for treating, W .  

EVans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,533 Hog catcillng and lIfting machIne, O. Gates . . . . . . .  512,792 Houk. 8ee CheckreIll hook. Crochet hOOk. 
Hook and eye for garments, A. Donnellon . . . . . . . . . 572.528 Hoop. See Musical hoop. 
II��::81

h
d�1 :ne:�hi�:'·J�*.eg��!!: : : : : : : : : : : : :  : : : : : : : �+�:� Horseshoe. soft tread, lJ'. W. Hahn . . . . . . . . . . . . . . . . .  572.602 Hub, wheel, G. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.ti18 HumidIfier system and apparatus. R. C. Ulbrich . . 572,780 Inkstand. W. A. Wilkins . . . . . . . . . . . . . . . . . . . . . • . • . . . . .  572,623 Ironing table, A. Benedict . . . . . . . . . . . . . . . . . . . . . . . . . . . 57'J,519 IrrIgatIng plant, A. W. rl'owne . . . . . , . . . . . . . . . . . • . . . . . 572 ,842 Irrigator, dilating, F. C. 'Ewe . . . . . . . . . . . . . . . . . . . . . . . .  572 ,736 Journal box,�C. D. lflynt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,882 Journal box dust guard. C. D. E'lynt • • • • • • • • . . . . . . . .  572.683 Key seating machIne, C. J. Carney . . . . . . . . . . . . . . . . . . 572,� KUu, A. 'l'lllliw.n. " .. , ... . .. .  � .... . . . . .  _ ... . . . . .  , . . .  512;84l 

Knee pad. J. E. B .  Laird . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.642 
Knitting machine, Stoll & MaerckUn . . . . . . . . . . . . . . .  572 ,839 
KnittIng machIne cam and work presser, W. T .  

Barratt . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,690 
Knlttllig machIne, CIrcular, D. lIurley . . . . . . . . . . . . . . �72,679 
KnittIng machIne stop attachment, D. Hurley . . . .  .'?72,680 
t:�?ve�u�n:r �I�te;{�:�i;. ·. ·.·. ·. ·. ·::.·. ·:.·. ·. ·. ·. ·. ·. ·. ·. · .
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Lamp, electrI'c, L. A. Jackson . . . . . . . . . . . . . . . . . . . . . . . . 57:t,B05 
Lamp, electrIC arc, C. Goodyear, Jr . . . . . . . . . . . . . . . . .  572 ,539 
Lamp. electrIC arc, Spencer & rr'oerring . . . . . . . . . . . .  572,777 
Lantern hurrtcane, H. D. Hinks . . . . . . . . . . . . . . . . . . .  572,895 
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Letter box. J. W. Hentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572 .893 

tlgf��Nt��:��J�h�S����.�� : : : : : : : : : : : : : : : : : : : : : : :  �iU� 
Lock. See Bicycle lock. Gravity lock. 
Lock. E. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.63.� 
tg��· s¥rig; ��t��k H:iiower·. ·. ':.: ':::::::. '::.: .::::: m:� 
Log carrier, J. A. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.742 
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Loom shedding motIOn. G. Oldham . . . . . . . . . . . . . . .  572.711 
Loom warp stop motion, J. Vickerman . . . . . . . . . . . . . 572 ,918 
Mail bag crane, � . L. Sullivan . . . . . . . . . . . . . . . . . . . . . . .  572 ,916 
Mail bag fastener. F. Langlotz . . . . . . . . . . . . . . . . . . . . . .  572.763 
Malting apparatus. H. Stier . . . . . . . . . . . . . . . . . . . . . . . . . .  572,665 
Mangle. C. S. Paul . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572 ,614 
Map support, J. P. Jungels . . . . . . .  : . . . . . . . . . : . . . . . . . . 572.547 
Match Igniting and CIgar cutting deVIce, M .  
Malc�����' :i: W: Hart '';t '.ii : : : : : : : : : : : : : : : : :  : : : : : : : : g+5;il:i 
Mattress stuffing machine, E. N. Stephenson . . . . . . 572.914 
Meat tenderer, R. Delong . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,527 
Mechanical movement, E. II. Taylor . . . . . . . . . . . . .  " 572,584 

�:rar;
g
���ri��o���d :e1���n�f��eventiiig·coi:·: 572,712 

rosion of. M. W. Henius . . . . . . . . . . . . . . . . . . . . . . . . . .  572.678 �S�:r �oe: 1���6�§�·llivan . . . . . . . . . . . . . . . . . . . . . . . .  572,713 
Mill. Bee Roller mill. Sawmill. 
Miner's and blaster's tool, .M. Killian . . . . . . . . . . . . . . . 572,808 
Mouldin

§ 
machine. Hartland & Malpas . . . . . . . . . . . . 572.656 

�g;?��, S.�. <ia:n��j��· . . .  ����� .����.�' . . . . . . . . . . . . . 572,M9 
Music writmg machine

j 
R. M. Saint . . . . . . . . . . . . . . . .  572,571 

Musical hoop. J. H. Mi ledge . . . . . . . . . . . . . . . . . . . . . . . .  572,555 

�����:l 
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e
:i �t��er;:td��!t�:�Pf1: ' ii: ' T�e': 572,550 

maine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,666 
Musical instruments, distenSIOn valve for, H. I' . 

Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572.799 
Musical Instruments, string fastening for sound-

ing boards of. G. Goodwin . • . . • . . . . . . . . . . . . . . . . . .  572.677 �:p. fo��Tn�o
�i���W E. Breeding . . . . . . . . . . . . . . . . . .  572,7!l5 

NItrites. making. L. G. Paul. . . . . . . . . . . . . . . . . . . . . . . . .  572,819 
Nut M. A. Clennam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,743 
Oil burning mechanism Claybourne & Moore . . . .  - 572,866 
OIl catching device, J. ii. Kriner . . . . . . . . . . . . . . . . . . . .  572,641 
Opera glass shie1dl S. Heyn . . . . . . . . . . . . . . . . . . . . . . . . . .  572.687 
Opera glasses. lJ'. A. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . .  572.540 
Organ pIpes, machine for forming, H .  Richard-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.830 
Packing case. E". S. MacRonald . . . . • . • . . . . . . . . . . . . . . .  572,657 
Packing, rod, F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,862 

�:��in�:��e<;; :.if.-igby . . . . . . . . . . . . . . . . • . . . • • . . . . . .  572.910 
Padlock, Dyer & Soley . . . . . • . . • . . . . . . . . . . . . . . . . • . . . . .  572,653 
Padlock. W. E'. Troast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.58t' 
PaintIng or varnishing surfaces, machine for, W. 
Pa:h����
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Pencil sharpener, C. E. Cousy . . . . . . . . . . . . . . . . . . . . . . .  572,868 
Petroleum for removing' sulphur compounds, 

treatment of, H. Frasch . . . . . . . . . . . . . . . . . . . . . . . . . .  572,676 
Photographic plate lifte" S. C. Smith . . . . . . . . . . . . . . 572.663 
Photographic purposes. nashlight apparatns for. 

Rathbun & Bebby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.718 
PhotographiC vIgnetter. W. Eddowes . . . . . . • . . . . . . .  572,928 
Piano sounding board, W. H. Howe . . . . . . . . . . . . . . . .  572,897 
Pick. C. E. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  572.856 

����
e
�·ea��� .

C
1�W.���:[y . .  �l��� .������: . . . . . . . . .  572,724 

Pipes haVIng bell ends, makIng JOInts for, G. 
PiP��g�����T: ii: Niittaii.".: :'. ':. '::.: ':. '.: '.: '.: :'. ':. :'. ':. : g+5;�} 
PIpe wrench. A. F. Jackson . . • • . . • . • • . • • • . . . . . . . . . . . .  572.757 

�l:����; �i;',''R�·lD����� : : : : : : : : : : : : : : : : : : : : : : :  �:� 
Pocket book frame and catch. G. Havel! . • . . . . . . . .  572,931 
Poison distributer W. H. Norton . • . . . . . . . . . . . . . . . .  572.907 
Pole SOCke\? J. H. Stevenson . . . . . . . . . . . . . . . . . . . . . . . .  572.778 

�g�!to ��:ge��l� �'���eriCkson . . . . .  " • . . .  . . . . .  . . .  . . .  512,885 
Potato dIgger. E. B. Frink . . . . . • • • • • • . . . . . . . . . . . . . . . .  572.888 
Potato digger, H. L. Long. . . . . . . . . . . . . . . . . . . . . . . . . . .  572,646 

�g�!� g;�f��'w': R�gin�������: : : : : :  : : : : : : : : : : : : : : :  ��:� 
�g::� ��:���l����� �:::�i. ��B!����� : : : : : : : : : :  g�:� 
Press. See Cider press. Lead press. 
Primer, J. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,888 
Pnnters' blankets, apparatus for washing, Gem-

mell & Buxton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.889 
PrInters' rollers, apparatus for casting, C. W. 

Crutsinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.744 
PrintIng press strip feeding attachment. G. O. 

Goddard . . . . . . . . . . . . . . . . • . • . . • . . • . . . • . . . • . . . . . . . . . . .  572.793 

��ll:� b��i�b�� KI��'::i. . . . . . . . . . . . . . . . . . . . . . . . . . . 572,768 
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Pump cleaner, beer, J. J. Geiger . . . . . . . . . . . . . . . . . . . .  572,631 
Pump .. double acting submerged force, 1I. D. B. 

WIlliams . . . . . . . . . . . . . . . . . . . . . . • . • • • . . . . . . . . . . . . . . . .  572.7P3 
Punch. tICket, F. P. Becker . . . . . . . . . . . . . . . . . . . . . . . . . . 572,625 
Purse and receptacle, combined puzzle, W. 
PuzC:f�

s
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Puzzle or game device, W. Gebert . • . • . . . . . . . . . . . . . .  572,701 
RaCk. See Butcher's tool rack. 
Rackmg stand for barrels. knockdown. C. W. 

Scott. Jr . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . .  572 .574 
Rail bond. Walker & NIlson . . . . . . . • • • . . . . . . . . . . . . . . .  572.668 
RaIlway crOSSIng, D. Gruhlkey . . . . . . . . . . . . . . . . . . . . . . 
Railway ditcher. W. B. Doddridge . . . . . . . . . . . . . . . . .  . 
Railway, electric, R. M. Hunter. . . . . . . . . . . . . . . . . . . . .  , Railway rail, W. C. Ferguson . . . . . . . . . . . . . . . . . . . . . . . . 572 ,534 
}i:l�l"n

a
�e�a.t�����\3�:Bti"�����: : : : : : : : : : : : : : : : : : : :  g+5:� Rake. See Hay rake. 

Range shield. H. J. Phillips . . . . . . • • • . . . . . . . . . . . . . . . . .  572.715 
Razor strop. G. C. Blasdell . . • . . . . . . . . . . . . . . . . . . . . . . . .  572.7&1 
Refrigerating machinery. R. J. Cracknell . . • • • . . . . .  572,696 
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Regulator. See Gas pressure regulator. 
Rock drtll. Balsley & Priestly. . . . . . . . . . . . . . . . . . . . . . .  572,855 
Roller mIll. R. W. Welch . . . . . . . . . • . . • . . . . . . . . . . . . . . .  572 .589 
Rotary engme. R. & E. Lanzone . . . . . . . . . . . . . . . . . . . .  572.707 
Rubber separator, W. F. Askam . . . . . . . . . . . . . . . . . . .  . Sash fastener. A. N. Woodard . . . . . . . . . . . . . . . . . . . . . .  . Saw, crosscut, A. Harman . . . . . . . . . . . . . . . . . . . . . . . . . .  . �::��l�· ��fi.�mNh��.��: : : : : : : : : : : : : : : : : : : : : : : :  Screen. G. W .  Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572.697 Screw cuttmg dte head. W. J. Smith . . . . . . . . . . . . . . . .  572,934 
����';a����eE;e!l�b�:�Veparaior: . . . . . . . . . . . • . . . . .  572,800 
Sewing machine. N. & G. Goddu . . . . . . . . . . . . . . . . • • . .  572.538 Sewing machine, L. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . 572 ,557 Sewing machine, broom. L. Pelton.. .  . . . .  . . . .  . . . . . . .  572.615 Sewing machine feeding mechanism, J. M. Mer� row . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . .  . . . . . . .  572.682 Se

�
i
��,IIJ���

i
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.�������� .:�� 11,578 Shade supporter or bracket. J. P. Baumgartner . . .  572 .594 Shaft brake. J. J. Stover . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.649 Shears. See Pipe shears. 

Shears, A. C. Lemm. . . . . . .  . . . . . . . .  . . . .  . . . .  . . . .  . . . . . . .  572.644 Sheet metal can, F. H. Palmer . . . . . . . . . . . . . . . . . . . . . .  572.818 

�g�;�e����::iin:·l:v��i\:il.· ire·land::::::::::. : g�:� Shutters, blInds, etc., interchangeable slat for, M. Shinsky. . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . .  . . . .  . . . . . . . .  . . .  572.776 Sifter. ash. J. W. Fee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572.879 SIgnal apparatus, electriC, G. Knowles . . . . . . . . . . . . .  572,607 Slate pIcker. D. E. Philltps . . . .  " . . . . . . . . . . . . . . . . . . . . .  572 ,661 
�1:�K

r
�g:l�eft.

J
& �.���r����: : : : : : : : : :: : : ::: : ::: : : gi�;� Sling support and tripping device, A. Broussard . .  572,522 Slubbing or roving frames, jack or apparatus for Insuring dIfferentIal motion on, E. Tweedale et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,917 Smoke consuming furnace, J. W. Hogan . . . . . . . . . .  572,896 Snow plow, A. Even . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572 ,747 Soap cup and holder for wash basins, combined, '11. S. Helneken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,635 Sale nail. H. Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,937 Sole trimmIng machIne, J. B. Emery . . . . . . . . . . . . . . . 572,878 

sOu
cl����:�gi���'6��V.����6��lf.��� . .  ��. ���.���'. 572,610 

�g���:�
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gomery 572,669 

Sprinkler. See Street sprinkler. ����r'le�eit::::� �i�leavey . . . . . . . . . . . . . . . . . . 572,768 
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Steam engine, G. S. Strung . . . . . • •  0 . . . . . . . . . . . . . . . . . . .  57Z,'{32 
Steam generator, J. B. Granjon • • • • • • • • • • • • • . • . . . . . .  572,750 
Sterilizing apparatus, liquid, F. M. Ashley. 

572,514 to 572,516 
Stop box, I. 801'ROlei1 . . . . . . . • • • • • •  0 • • •  0 • • •  0 • • • • • • • • • • •  572,836 
Stopper. See Bottle stopper. 
Stove and burner, portable, J. P. Peters . . . . . . . . . . . 572 ,908 
Strainer for discharge spouts for washbasins, A. 

Duke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572 ,788 
Streams, etc., device for inspecting bottoms of, 

K L. Hubbard . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . " . 572,803 
Street sprinkler, H. ,Yo Knight . • . . . . • • • . • • • • . . . . . . . .  572,640 
Street Hweeper, A. Gartner . . . . . . . . . . • • • • • • • •  572,700, 572,7m 
�tI'inged instrument, }.J. McNichol. . . . . . . . . . . . . . . . . .  5� 2,!X.l6 
Stump puller, F. H. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,598 
�wing, G. Itockwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,773 
�witeh. See Electric switch. 
Svdtchboard, electric, E. A. Fordyce . . . . . . . . . . . . . . .  572,748 
'rable. See Billiard table. Game table. Ironing 

table. Paper hanger's work table. 
rr'able, A. I�ange . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,643 
'rapping pipes or mains, apparatus for, W. Dow· 

ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,786 
Telegraph, printing, 1.. Kalllll1 . . . . . . . . . . . . . . . . . . . . . . 57Z,7tiO 
r.I'elegraph system, )ierritt &. Joy .. . . . . . . . . . . . . . . . . . . 572,tW 
'relegraphy, 1. Kitsee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,f�)9 
'I'elephone exchange, )1. F. Hill . . . . . . . . . . . . . . . . . . . . .  572,801 
Telephone system, A. F. Swan . . . . . . . . . . . . . . . . . . . . . . 572,840 
'[1elephone transmitter, HUI�ter & Higgins . . . . • . • •  572,75H 
Telephonic apparatus, C. J. Schwarze . . . . . . . . . . . . . . 572,775 
'rhl11 coupling, rr'hompson & Edwards . . . . . . . . . . . . . . 572,734 
'rhill couplings, antirat tler attachment for, W. 

II. Ilrockslnith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,629 
Tire, elastic tubular, J�. J. 'Yilde . . . . . . . . . . . . . . . . . . . . 572,738 
'rongs, O. L. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572 ,564 
Toy figure. articulated, F. ).1. Spiegle . . . . . . . . . . . . . . . 572,730 
'rrap. - See Animal trap. -
'rree extractor and carrier, H. P. Lentz . . . . . . . . . . . .  572,!X.l2 
'l'roll ey ,  electric railway, H. A. Seymour . . . . . . . . . . . 572,H33 ��i-�n�� :��ef�·J�����:'c.r§ .. 'j;: O�i.h·.: : : : : : : : : : : : : .' :  gf&:�15 
'[1ruck, car, 'V. RObinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,H8t) 
Trunk, ]1" J. Palica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,714 
'rUb. See 'Yashtub. 
Tubes, making metal, P. Swanger . . . . . . . . . . . . . . . . . .  572,583 
'rufted articles. apparatus for making, Jamison 

& Tuttle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,759 
Tug, thill, .A. L. I.indsay . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,552 
rr'urbine, H. Trenta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,667 
'rype distributing machine, C. D. Hughes . . . . . . . . . .  572,705 
Type making machine. A. '1'. Brown . . . . . . . . . . . . . . . .  572 ,673 
Typewriting machine, R . •  J. Fisher . . . . . . . . . . . . . . . . . .  572,5.:15 
Typewriting machine, C. 'V. \Yalker . . . . . . . . 572,137. 572,845 

Um
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UmbreJla or parasol rib tip holder, H. Scudder . . . .  572,833 
Upholstery, J. A. Staples . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,581 
Valve, P. Spitzenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,580 
Valve gear, A. :Hiedler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,720 
Valve gear, F. M. Rites . . . . . . . . . . . . . . . . . . . . . . . 572,721, 572,'1'22 
Valve, steam engine, C. Knudsen . . . . . . . . . . . . . . . . . . .  572,ti08 � :!�ah�

t
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Vehicle brake, C. H. }'airchild . . . . . . . . . . . . . . . . . . . . . . .  572,�39 
Vehicle spring, H. C. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . 572,733 
Vehicle top connection. D. H. Bucher . . . . . . . . . . . . . . 572,5H5 
Vending machine, F. D. Arthur . . . . . . . . . . . . . . . . . . . . .  572.513 
Vending macbine, coin controlled, C. Burton . . . . . .  5i2,52a 
Ventilator. See Car ventilatOl . 
'Vagon dump, .J. B. & A. R. Cournyer . . . . . . . . . . . . . .  572.tiaO 
\Vashtub-, J. Conway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,&m 
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'Vater elevator, Claypool & Dooley . . . . . . . . . . . . . . . . .  5i2,5!-:lt; 
'Va.ter Inotor, A. D. Oles . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,&'4 
'Yater raising apparatus, Young & Shaw . . . . . . . . . .  572,� 
Wax and artificial honeycomb foundation, 

lllethod of and apparatus for making sheetNi, 
E. B. 'Veed . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . 572,58,8 

'Yeather board gage and support, 'V. Steyenson . .  572,&S2 
Weather strip, E. Koch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,810 
'Veaving apparatus, selvage, G. Browning . . . . . . . . .  572,674 
'Veeder and raker, interchangeable, A.-S. Top-

ping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,935 
'Ven point, H. K. Brearley . . . . . . . . . . . . . . . . . . . . . . . . . .  572,Sf.il 
'VeIl strainer, artesian, 1\1. D. 'Vheeler . . . . . . . . . . . . .  572,R4B 
'Veils, means for cleaning oil, W. Connelly . . . . . . . .  572,867 
\Vheel. See Bicycle wheel. Car whee1. Cycle 

wheel. 
Window, M. Lesser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,551 
'Vindow, reversible, S. 8. Bradshaw . . . . . . . . . . . . . . . .  572,521 
'Yire, etc. , from copper, apparatns for manufac-

turing, G. A. Dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,872 
\Vrench. See Pipe wrench. 
'Vrench, L. H. B�rne� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  572,857 
Yoke, neck, L. Eldridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 572,5-30 

DESIGNS. 
Badge, E'. M. Oehley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 ,375 
Bange, R. F. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2ti,376 
Ra8ket, fruit, T. R. 'Voodrutl' . . . . . . . . . . . . . . . . . . . . . . . . .  26,389 
Cartridge holder. temporary, '1'. C. Johnson . . . . . . . .  26,a,:�) 
Display tray, L. 'Yolf8heim . . . . . . . . . . . . . . . . . . . . . . . . . . .  2n,387 
Envelop, 'Yo L. Brobst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2tl,B78 
Game boaI'll, 'V. Kampfer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,3H1 
G-ame board, H. C. Nurman . . . . . . . . . . . . . . . . . . . . . . . . . . .  2tj,a�K) 
Hinge, strap. '1\ L. Chbholrn . . . . . . . . . . . . . . . . . . . . . . . . .  2(i,HS1 
Link, open, 'V. Harden . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  26.380 
Nipple. nursing, H. �leier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2fi,:1n 
Pen guard, A. N. 'Voodard . . . . . . . . . . . . . . . . . . . . . . . . . . .  2ij.37H 
Radiator, .J. SclIerer . . . . � . .  � 

.
. . . . . . . . . . . . . . . . . . . . . . . . . .  2ti,388 

Saddle scat suppc)rt, B. ::0:. Seaman . . . . . . . . . . . . . . . . . . .  26,H84 
rr'ruck frame, car, G. ::\1. Brill . . . . . . . . . . . . . . . . . . . . . . . . .  26,382 
r1'ruck side frame, G. )-1. �rill. . . . . . . .  : . . . . . . . . . . . . . . . .  Z(j,3K{ 
Velocipede name plate, G. '1\ McIntosh . . . . . . . . . . . . . 26,385 

TRADE MARKS. 
Baking' powders, spices, extracts, and soda wat.ers, 

Hewlett Brot.herf' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2!J,281 
Heel', lager, Henry Zeltner Brewing Company . . . . . .  z-.:�,26'i 
Boilers, 8inks, bath tubs, water closets and tanks, 

kitchen, :G. ,Voltf )lanufacturing Company . . . . . 2!J,2H1 
Boots and shoes, l-t. ��. LarcuJU . . . . . . . . . . . . . . . . . . . . . . .  21),257 
Boots and shoes made of leather ur of leather and 

clot.h , G. E. �oye� . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2fJ,2.� 
Candy, molasses, 'V. 'V. Candy . . . . . . . . . . . . . . . . . . . . . . . ?J,271 
Cereals , ground or milled, Shelby ..\lill Company . . .  29,278 
Cheese, Thistle Cheese Company . . . . . . . . . . . . . . . . . . . .  2H,272 
Cocoa, prepared, James Epps & Company . . . . . . . . . .  2tl,270 
CO
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Corsets, ladie8', J. Beckel & Company . . . . . . . . . . . . . . .  29,254 
Cycles, Bolte Cyde l\!aIlufacturing Company . . . . . . . 2'.:1,289 
Dyes, Maypole Soap �yndicate . . . . . . . . . . . . . . . . . . . . . . .  2C"J,283 
E'lannels made wholly or in part of peat fiber, 

Brion & Pate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'J,248, 2'J,24U 

E'I
O
�c�ie;�rJ:aJlgtt:��l'�(��f.'e�i�(+�oI�s��hs&

s
�I:f��l 29,280 

Flour, wheat, J. B. Kirhy . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  2fJ,27H 
Garment clasps, I. n. Kleinert Rubber Company . . Zl.J,247 
Leat.her and leather pneumatic tires for bicycle 

and other wheels, )lunro & Hitchings . . . . . . . . . .  29,288 
Mittens, knit, Star Knitting Company . . . . . . . . . . . . . . .  �),25.1 
l'tlustard and spices, Sadler. Fil'th & R08S . . . . . . . . . . .  29,27:1 
Newspapers, Press Publishing Company . . . . . . . . . . . . ?J,245 
Oil of eucalyptus or rheumatic oil, J. Bosisto & 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,261 
Overgaiters, leggings, shoe nails, pegs, dreSSing, 

cement, blacking, ink, insoles and laces, A. 
1<-'incks Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,2.56 

Paint and varnish removers, Harrison Brothers & 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ZH,2813 

Remedies for kinney aIlcl similar diseases, Test· 
urine Com pauy . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . 2H,2tiO 

Remedy for llysentery or bowel complaults, ):1. 
Dryer . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,259 

Remedy for Wf)tllHls and sores, Chemische Fabrik 
Rhenania . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2<J,2f3'2 to ZH,26.5 

Salt that serves as a covering layer for molten zinc 
and tin. li'irm of T. Ciuldsehmidt . . . .  ; . . . . . . . . . . . .  ZH,2B2 

ShirtR, G. H. Babcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2H,255 
Suap; laundry, Allen B. "rrisley Company . . . . . . . . . .  ?,),285 
Spiees, condiments, and bird food, E. R. Durkee & 

Cumpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2<J,2i4 to 29,277 
'J1ires. cement for mending punctures in pncu-
'1'( n:��l��iie�s ;��

l
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Typewriter supplies, Americall 'Vriting Machine 
() )UI pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2H,2'i1O 

'Vatches. movements. and parts of watehes, 
A.meriean 'Valtham \Vatch Company . . . . . . . . . . . . ZH,24fi 

'Vhisky, C. J. Uallagher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2'iJ,ZtiH 
\Vi1Ie, daret, SchmIdt & Ziegler . . . . . . . . . . . . . . . . . . . . . .  Z!�,2t:i.') 
'V oolen doth, Oal\;land )Ianufacturing Company ZB,250 
'Vraps, boas, hoods, coUarettes, and other gnr-

ments, 'V. B. Riley & Company . . . . . . . . . . . . 29,251, 2'"J,252 
----- ------�-� -----------

A print�d copy of the specification and drawing of 
any patent in the foregoing list , or a.ny patent in print 
i8sued since 18i�3, will be furnished from this office for 
In cents. In ordering please state the name and number 
of the patent rtesired, _and remit to Munn & Co. ,  at-il 
Broadway, New York. �peeial rates will be given where 
a large number of copies are (lesirert at one time. 

C a n adian par ents may now be obtained by the in· 
ventors for anv of the inventions named in the f()re
going list, provided they are simple, at a cw�t of $40 each. 
If complicated the cost will be a little more. For full 
instructions address �1uun & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 

Ititutifit �mttitau. 
�ill?ertisements .  

ORD I N A R Y  RATES. 

I n side Page, each insertion - - 7,:) cents a l i n e  

B a c k  P a g e .  e a c h  illser t .i o n  - - - - $1.00 a l i n e  
IUr For some classes o f  Advertisements, Special ana 

Higher rates are required. 
The above are charges per agate line-about eight 

words per line. Tbis notice shows the width of the l ine. 
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ment, as the letter press. AdvertiMements mUMt be 
received at Publication Office as early as 'l'hursday 
morning to appear in the fol lowing week's issue. 

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

Star * 
Lathes 

--_._. . __ . _--

Foot power 
Screw . . .  

. . .  cuttin!l 
Automatic 
Cross feed 

9 and t t ·inch Swing. 
New and Original Features 

Sendfor Catalo[{ue B. 
Seneca Falls Mfg. Company, 
695 Water St., Seneca Falls, N. y. 

AMERICAN PATENTS. - AN INTER-
esting and valuable tab l e  show in� the number of paten t s  
granted for t h e  variOHs su bjects u pon which petit ions 
have been tiled from the be�innin!! down to December 
31. 1894-. Contained 10 �C}tl:::-; 'r I Jo' IC  AMF.RICA� Sup
PT.K:\l lC�T. No. l O O·.l.  Price 10 cents. To be had at  
this office a.nd from al l newsdealers 

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

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

Pohle A.ir Lift Pump 
Bulletins to tell yon will be sent on application. 

The I ngersol l - S e rgeant D r i l l  Co .  
Havemeyer B u i l d i n g ,  2 6  Cort landt Street, New York.  

For  Al l  Sh aft S izes.  

PATENTEV . 
Write jar Prices. 

H u b  Th rust Bearings 
T H E Y  K I L L  F R I C T I O N ,  

T H EY S A V E  O I L ,  
T H E Y  CANNOT H EAT, 

They Will  Run at Any Speed, 
They Will Carry Any Load, 

They Are Durable. 
The Ball  Bear ing Co. 

1 2  Watso n St . ,  Bost o n ,  Mass. 

POW E R  P R E S S E S  
for cutt

�!d 
r:lrfr\� Wiring, 

Ss�o�J: "t,J'l"r�:L�As, lJi'n�s�e�� 
oj evc'ry descri·ption 

in the manufacture of ..\letal Goods. 
Improved Clutch Helief, no clicking. 
Presses changed to order to suit any 
speCial requirements. �end us full 
particulars, stating what you wish 
to stamp. Machines fitted with Au
tomatic Feed and Ejectors. 

1,' .  S. &; G .  L. H R CH V N ,  
27-29 Fort Avenue, BAI,TI>IORE, MD. 

-------

LAT H E S  
FOR 

C U N S M IT H S ,  TOOL 
M A K E R S ,  E X PE R I .  
M ENTAL A N D  R E PA I R  
W O R K ,  ETC. 

Send for Illus. Catawa. .:�I��!���I!!!� W. F. & J no .  Barnes C o .  
1999 Ruhy Street, 

ROCKFORD, ILL. 
------------�.--.------

Sp inn ing and Twister R i ng B lanks 
�§� "' � '" � " 
�f� �;g� rD OO � C :::4 
g �� s  
1::� ; '�� � O Q;l � oo+> ..., .... 

Patent applied for. 

T h e  B i l l i ng s  & S p e ncer C o . ,  Drawer 3, H a rtford , Co n n .  

Radial Dril ls 
and General Line o f  Machine 

Shop '1'ools. 

Hi l l ,  Clarke & Co. 

'V e!'lt c o r t C h u ("k ( � o  .• (hlf� i d a .  N. Y . ,  LI. �. A .  
Ask Jor catalogue in English, French, Spanish o r  German. 

FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 
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..... AT E N T S ! 
. . .  MESSRS. MUNN & CO., in connectIon . . .. . 

'. . . 
with the publication of the SCIENTU'IC 
AMERICAN, continue to examine improve
ments, and to act as Solicitors of Patents 

for inventors. 
In this line of bu�iness they have had newrl-'lI Fifty 19�r������:i6�i' o�n

tat��.{)�:�i�(l��?���·gi'ga\i[;)i!�: ir�d 
tbe  prosecution of App l ications for Patents in the 
United States, Canada, and Foreign Conntries. Messrs . 
1\1unn & Co. also attend tv the preparation of Caveats, 
Copyrights for Books. Trademarks, Reissues, Assign
ments, and Reports on Infringement.s of Patents. All 
business intrusted to them is done with special care and 
promptness, on very reasonable terms . 

A pamphlet sent free of charge on application, con-
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rig-hts, Designs, Patents, AppeaJs. Heissues, Infrin�e
ments, Assignments. Rejected Cases. Hints on the 
sale of Patents, etc . 
Pat:� t����

e
s��j{::; �bil��Jie'a;�d����h�'3 gi s���il£� 

Patents in all the prinCipal countries of the world . 
M U N N & C O . , SOL IC ITORS OF PATENTS,  

3 6 1 B ROADWAY N EW Y O R K .  
BRANCH OFFICES. - No .  622 and 62 4  F Street. Pucillc 

Building, near 7th Street. "'.,. ASHD[GTO�, D. C. 
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T H E COB U R N  PATENT T ROLLE Y T RAC K 1 "" .. � W I R E F O R  M I N G 

Barn Door Hangers f J 1:':ih��;������'�X�tt 
ImpO!:�sible for door to jump the track. W � Q cles made frum co i l  of round ,  � ( � flat or �quar

.
e wire, same aM Very simple and cheap to apply. �� '� t shown in the cut .  

WT Send for Book. 0 '==- ed to order. 
. 

1 ItW"Hent Wire Goods furll ish-

THE C O B U R N  TROLLEY TRACK M F G .  C O . ,  � c=- BLAKE & J O H N S O N ,  

H O L  Y O K E ,  M A S S .  B o x  7 ,  Waterb u ry,  C o n n . ,  U . S.A.  
----------------------�----� 

PORTABLE SINGLE RAIL SURFACE 
Railway. - Detai l 8  of construction and de8cript ion of 
ro l h ng  stock of a new 8ystem of portable rai lway which 
may be laid upon ground t

.
hat has received no speCial 

preparation for if8 reception. \Vith 1!1  I l l u strations. 
Contained in SCI E:"TU'IC' AMEHICAN S O PPJ. E M EN'l', No. 
1 0 1 4 .  Price 10 cents. To be had at this office and from 
all newsdealers. 

r-ROCK · DRILLS ......... . 

!I S I��� ' �?r������D�R��E .  

I (RAN D D R I L L CO.) �nd jar CataloQue. 1 00 Broadway, New York.  

Exp erimental & Mode l  Work 
Circulars & adllice· free. Gardam & Son, 96 John St.,N. Y .  

GOLD O R  SILVER 
ores can be crushed more economically by our 
patented STEAM STA M P  than 
by any other method. DO Y O U  K N OW that in 
firstcost, operation, lransportation, monthly repairs. 
lime spent in installing, WE C A N  S A V E  Y O U  
M O N EY .  Prospectors and capitalists write 
CATES I RO N  W O R KS, C H I CACO . 

H A R V E Y  H U B B E L L 
Mach i n e ry and Tool Mfr.  

l m p" o v e d  Tn l) l) i n � IU a c h i n e !il  

C R E WS 
Machine Screws ff)r electrical purpOSflS. 

Sample box free. 
B K I DGI<; P O K 'J', C O N N .  

[DECEMBER 26, 1 896. 
MECHANICAL 

... DRA WING �"""";"'::-::'.:.:::.:J !Q Machinists, 
Pltttern Makers, Car
penters, Steam Engi
neers, Draughtsmen, 
Steam Fitters, Elec
trical Workers, Civil 
Engineers, Plumbers, 
1\1 i u e r s. Rf'/erenccs 
Everywhere. Free Cir
cular. Btate Subject 
1I0U wish to Bluely. 

Architectural Draw
ing ; Electrieity.: Me
chaniCS; ArchItecture; 
Plumbing . Mining ; 
Civil Engineering ill 
all Branches ; Steam 
Engineering (Loco . ,  
Stat'y. a n d  Marine). 

The International 
Correspondence Schools 

ACETYLENE 

B 942, S(�ranton. Pa. 

APPARATUS.-ACETY-
l ene  number of the SCIENTIFIC A MEIUCAN RrpPLE
-'lENT, describing. with full i l l ustrations, the most 
recent ,  s imple, or home made Rn(} commercial apparatus 
for generattn� acetylene on the large and sma l l  Rcale. 
The gas as made for anc} used by  the m lCroscopiM and  
student ; i ts use  i n  t.he  magiC lantern . 'l'he new (french 
table l amp  making its own acetylene. Containec) i n  
S C I E :-J T I F I C  A l\I E H I (, A �  SUPPLEl\lENT, No.  1 0 .,) ' .  
Price 10 cents. fro b e  had a t  office. 

BUy T E L E P H O N E S  
That Are Good· ·Not Cheap Things 

The IUchmond, Ky., 'l'elephone Co .  tried ot.her ap
paratus, which failed to ollerate satiRfactorily and 
speak high ly for the " 'Yestern " put in place of it. 

Hundreds of similar cases may be cited affecting the 
apparatus of nearly all so-caUed com petitors. 

WESTERN T E L E P H O N E  C O N ST R U C T I O N  C O. 
2 5 0  S o u t h  C l i nt o n  Street , Ch icag o  

Th e  Largest }'[anufacturers of Telephones i n  the U .  S. 

Own C i rculars 
business cards, dodg
ers. etc., or let your 
boy combine business 
with amUflement and 
��l��lCl\�

e
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youth and great aid to 
bUsiness men. A. full 
line of hand and self
inking printing presses 
type and all printing 
supplies. Write for 
catalogue. J. F W. 
Dorman Co., 121 E. Fa
yette St., Baltimore. 

V E LOCITY OF I C E  BOATS. A C O L· 
lection of interest.ing letters t.o the editor of the SCIEN
TIFIC AMEHICAN on the Question of the soeed of ice boats, demor.strati ng how and why it i s  t.hat r.hese craft sail faster than the wind which propels t.hem. I l l ustrated with 10 explanatory diagrams. COlltai n ed in �CIRXTIFIC AMERICAN SUPPI,EMENT, No. 2 1 4 .  Price 10 cen ts. To be had at this office and from all newsdeal ers. 

P R I N T I 
Make money print. 
in

N 
for others. Our 

M y ��wrv�
e
�:r.

pri
�;p: 

O W N setting easy. printed 
rules. Send stamp . t for catalogue. press-Cards • . c l r c u �  

. 
e s  and Bupplies, to 

lars ,  With  $ 5 ;  the factory, 
Press and save Ii KELSE Y & co . 
mo ney. Meriden, Conn . 

AN EXCElLENT H O L I DAY  G I FT 
F O R  O L D  OR YO U N C.  

Experimental Science 
By GEO. M. HOPKINS • 

1 7th Edition R evised and Enlarged, 

840 pages, 782 fine cuts, SUbstantially and 
beautifully bound. Price in cloth, by mail , 

$4. Half morocco, $ 5 .  
This splendid work is u p  to the times. 

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

Send for illustrated cil'cular and 
complete table of contents . . . .  

MUNN & CO. ,  Publ ishers, 
Office o f  t h e  • • • 

SCIENTI FIC AMERICAN, 

B�OADWAY. NEW YO�K. 

© 1896 SCIENTIFIC AMERICAN, INC.



ILLUSTRATIONS. 
A 

Adir(.ndack. steamboat . . . . . . . . . . .  456 
Aeroph i le. the . . . . . . . . . . . . . . . . . . . .  313 
A ir compressor, mining . . . . . . . . .  189 
Ambulance, velocipede . . . . . . . . . . .  284 
Ammunition boi�ts. Indiana . . . . .  172 
Amphitrite, mom tor . . . . . . . . . . . . . .  373 
Anchor shore, Ryan's . . . . . . . . . . . . .  410 
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Armor plate. ballistic test . . . . . . . .  8 
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Bell ringing mechanism . . . . . . . . . .  184 
Berlin Industrial Exhibition . . . . .  233 
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Bicycle gears . . . . . . . . . . . . . . . . . . . . . . .  239 
Bicycle parts. testing . . . . .  '. ' . .. . . . .  17 
Bicycle race, war message . . . . . . . .  238 
Bicycle. Swiss, new . . . . . . . . . . . . . .  216 
Bicycle, the. . . . . . . . . . . . . . . . . . . . . . . .  69 
Bicycle, tele�raph laying . . . . . . . . .  187 
Bicycle tires, repair . . . . . . . . . . . . . . .  125 
Bicycle wbeel . . . . . . . . . . . . . . . . . . . . . .  �!n 
Bins, clay, for wine cellars . . . . . . .  344 
Boat. dismfecting . . .  " . . . . . . . . . . . .  268 
Boat, roller, Bazin . . . . . . . . . . . . . . . . .  221 
Boi ler. cbeck. Albin's . . . . .  . . . . . . . .  20 
Boston electriC subway . . . . . . . . . . .  197 
Bottle indicating device . . . . . . . . . .  5 
Bottle. ma!!ic . . . . . . . . . . . . . . . . . . . . . . .  239 
Bottle. non-reU i lable . . . . . . . . . .  138. 328 
Bottles, musicaL . . . . . . . . . . . . . . . . . . .  377 
Boye. Martiu H . . . . . . . . . . . . . . . . . . . .  430 
Bridu:e. East RiveT, new . . . . . . . . . .  213 
Bridge, Essex. Merrimac . . . . . . . . . .  3(X) 
Bridge, lift. on Erie Rai lroad . . . .  389 
Bridge, s'll:spen.sion, Loschwitz . . .  245 
Brtdge, Victoria. dlsa8ter . . .  . . . . . .  4 
Bridges and railroads. . . . . . . . . . . . .  55 
BritannIa, steamer . . . . . . . . . . . . . . . .  52 
Bui lding materials. test app . . . . .  152 
Buildings. lofty. New York . . . . . .  277 
Bullets fused by impact . . . . . . . . . .  330 
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Cable, submarine . .  . .  . . . .  . . .  . . .  . . .  . 62 
California. Lower, vegetation .. . .  10 
Can. sectional . . . . . . . . . . . . . . . . . . . . .  , 158 
Cam era, a noveL . . . . . . . . . . . . . . . . . .  447 
Camera. astronomical . . . . . . .  . . . . . .  89 
Camera for enlar�ed ima!i!es . . . . .  296 
Canal .  Lake BiwR-Kioto . . . . . . . . .  341 
Car awning ventilator . . . . . . . . . . . . .  184 
Car COUpliDI!. Herrick's . .  , . . . . . . . .  5 
Car, inspection . . . . . .  . . . . . . . . . .  21 
Car. inspection. gasoline . . . . . . . . . .  335 
Car, inspection, new . -. . . . . . . . . . . . . .  287 
Car, mission, Russia . . . . . . . . . . . . . . .  409 
Car. self loadinll<. electric . . . . . . . . .  249 
Car trac-k bearing . ;  . . . . . . . . . . . . . . . . .  234 
Carriage, Duryea . . . . . . . . . . . . . . . .  440 
Carria�e gasol i ne, BoIlee . . . . . . . . . .  301 
Carriage, horseless, Arnold . . . . . . .  380 
Carriage h or�eless. Daimler . . . . . .  335 
Carriage, horseless, Olds . . . . . . . . .  380 
Carri&!!e, horseless, race . . . . . . . . . . . 253 
Cassadaga ofopaJZallda . . . . . . . . . . . .  :151 
Catacom bs, Mexican . . . . . . . . . . . . . .  264 
Clutch, safety. dumb wai t er . . . . . .  312 
Coach, lord mayor's . . . . . . . . . . . . . . .  124 
Condenser. ammonia gas . . . . . . . . . 4G8 
Coffee drier . . . . . . . . . . . . . . . . . . . . . . . . .  013 
Coin. electric pbotograph . . . . . . . . .  200 
Col le�p. Princeton . . . . . . . . . . . . . . . .  309 
Comet. Brooks . . . . . . . . . . . . . . . . . . . . .  174 
Comet, Perrine's . . . . . . . . . . . . . . . . . . .  203 
Concordi:t. steamer, injury to . . . .  220 
Copan, Honduras. ruins . . . . . . . . . .  4tio 
Cope. Edward D . . . . . . . . . . . . . . . . . . . . 170 
Copper m ine. Calumet . . . . . . . . . . .  252 
Copper mine. Hecla . . . . . . . . . . . . . . .  236 
Coupling, car, Herrick's . . . . . . . . . .  5 
Cruiser Brookl yn, great rUll . . . . . .  1H9 
Crane, hoisting . . . . . . . . . . . . . . . . . . . . .  157 
Crater Lake, Oregon . . . . . . . . . . . . . .  4Q5 
Creamery, interior of a . . . . . . . . . . . . 332 
Curtain or shade fixture . . . . . . . . . .  36 
Cycle, motor, benzine . . . . . . . . . . . . .  421 
Cycle. telegrapll laying . . . . . . . . . . .  187 
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Dam, Croton. new . . . . . . . . . . . . . . . . .  293 
Danc2rs, the . . . . . . . . . . . . . . . . . . . . . . .  27 
Dock, dry. accident to . . . . . . . . . . . .  168 
DoCk, dry. hydrau l ic  lift . . . . . . . . . .  111 DOCk. dry. Port Orchard . . . . . . . . . .  2t;2 
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East River bridge. . . . . .  . . . . . . .  . . . .  57 
Edison and the pbonograpll . . . . . . 65 
Elephant. mounti ng an . . . . . . . . . . . 437 
Engin�. bOistinlI . . . . . . . . . . . . . . . . . . .  236 
Engine. hydraul i c  . . . . . . . . . . . . . . . . .  410 
En�ine of Adirondack . . . . . . . . . . . . 453 
Engme, passenger, express . . . . . . .  169 
Engine, steam. Jordan's . . . . . . . . .  216 
En�ines of steamer Arctic . . . . . . .  53 
�Jn�lne8 of St. Louis and St. Paul 33 
Enlarging apparatus, photo . . . . . .  142 
Eraser holder. Henkel's . . . . . . . . . .  222 

fr.uyuk, ruins of . . . . . . . . . . . . . . . . . . .  333 Music transmitter, telephone . . . .  334 
.wxhi bition. lr;tdustriall Berlin . . .. 233 Museum ()f Natural History: . . . . .  441 
I!�xpedition, polar. NanseD . . . . . . . .  171 Museum. Plantin·Moretus . . . . . . . .  348 Expedition. polar, proposed • . . . . .  223 
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I'eedwater better. new . . . . . . . . . . .  249 
F'ireworks. dramatic dispLay.. . . . .  25 
�'isbwbeel in operatlun . . . . . . . . . . . .  232 
Furnace. sulphur . . . . . . . . . . . . . . . . . •  269 
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Gardens. botanicaL . . . . . . . . . . . . . . .  199 
Gasoline engine and pump . . . • . . " 121 
Gear. transmitting, wind power .. 361 
GiI'1. singing. from Copan . . . . . . . .  460 
Gold mines. Homestake . . . . . . . . . .  186 
Gove-rnor, water wheel . . . . . . . . . . .  137 
Hrant monument . . . . . . . . . . . . . . . . . .  329 
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Harrow. iTI;lproved . . . . . . . . . . . . . . . .  282 
Harvesters . . . . . . . . . . . . . . . . . . . . . . . . .  75 
Headli�ht, locomotive . . . . . . . . . . .  297 Heater, feed water. Munday's . . .  249 
H!n�e, Rode's . . . . . . . . . . . . . . . . . . . . .  424 
Hip:popotamus. new, Paris . . . . . . .  265 
Homestake mines . . .  ; . . . . . . . . . . . . . .  188 
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N&nsen. Dr . . . . . . . . . . . . . . . . • . . . . . . . .  171 
Nassau Hall . . . . . . . . . . . . . . . . . . . . . . .  317 
New York water supply, . . . . . . . . . .  293 
Nialitara Falls brid�e . . . . . . . . . . . . . .  57 
Niagara, steamer. . . . . . . . . . . . . . . . . . 63 
Nut, an explosive . . . . . . . . . . . . . . . . . . 348 
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Olliug device. Holt's . . . . . . . . . . . . . .  328 
Oven. di.infectlng . . . . . . . . . . . . . . . . 269 
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Paddle wheels, featllering . .  , . . . . .  78 
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Patent department. Munn & Co.. 91 
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Phonograph , multiplex . . . . . . . . . . .  393 
Phonograph ,  the. . . . . . . . . . . . . . . . . .  65 
Pbotograph, electrtc, coin . . . . . . . .  299 
Photo-micrographic apparatus . . 2£6 
Pick holder. Mahler's . . . .  ' . . . . . . . . . .  378 
Pioneer of science, a . . . . .. . . . . . . . . 430 
Pistols. o ld and new . . . . . . . . . . . . . . .  185 
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POt.teries. Peruvian . . . . . . . . . . . .. .. ' 392 
Powhatan, U. S. steamer . . . .  � . . . . .  78 
Press, Frank lin . . . .  - . . . . '; . . . . . . . . .  _ 80 
Press. B oe. . . . . . . . . . . . . . . . . . • .  . . .  SO, 81 
Pressroom, ancient . . . . . . . . . . . . . . . .  349 
Princeton Collelle . . . . . . . . . . . . . . . . .  309 

1 Projectile. motIon inside !lun . . . .  318 
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Icebergs. Newfoundland . . . . . . . . . .  220 Pump, waterworks. Gould' • . . . . . .  137 
I l lusion. a .ta!!e . . . . . . . . . . . . . . . . . . . .  431 I' Pumping engine, gasOline . . . . . . . . 121 
I l lusion of Trilby . . . . . . . . . . . . . . . . • .  141 
11 1  usion. optical . . . . . . . . . . . . . . . .  330. 383 
Indiana. battle.llip . . . . . . .  : . . . .  156. 165 Q lndicatina device, bottle . . . . . . . . .  6 
InkstalJd. pneumatic . . . . . . . . . . . . . .  38 Queen of Flower •• tile . . . . . . . . . . . .  431 
Inspection. car, gasoline . . . . . . . . . .  335 /  
Inspection car, new . . . . . . . . . . . . . . .  287 
Instruments. stringed. improved 346 R Inventors. distin�uished . . .  . .. . . . .  85 
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Ray, X. apparatus. . . . .  . .  . . . . . . . . . .  27 
Ray, Xi new tube . . . . . . . . . . . . . . . . .  414 
Ray, X. toy maChine . . . . . . . . . . . . . .  sao 
Rai l fastening, Wilson's . . . . . . . . . .  264 
Rail roads and bridges . . . . . . . . . . . . .  55 
Railway, 8ine l e  raiL . . . . . . . . . . . . . . .  237 
Railway structure. ToaI's . . . . . . . . .  361 
Railway switch, electric . . . . . . . . . . 377 
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Jerome Park, reservoir . . . . . . • . . . .  181 
Journal. a model . .  . . . . . . . . . . . . . . . . .  414 
Juice and vapor apparatus . . . . . . .  168 

K Refractor, U. S. Observatory . . . . . 89 I Reaper. oroJ,!ress of . . . . . . .  . . . . . . . . .  74 

Reservoir, Jerome Park . . . . . . . . . . 181 
Kangaroo. baby . . . . . . . . . . . . . . . . . . . 143 Revolver, tbe moderu . . . . . . . . . . . .  165 
Kearsarge. steamer . . . . . . . . . . . . . . . .  79 Rille. the Savage . . . . . . . . . . . . . . . . . .  200 
Kinetoscope .tereoptlcon . . . . . . . . .  325 Ruins of Enyuk . . . . . . . . . . . . . . . . . . .. 333 
King Rene, tomb ot . . . . . . . . . . . . . .  159 Rubber eraser bolder . . . . . . . . . . . . . 222 
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Lady, appearing . . . . . . . . . . . . . . . . . . .  461 Salmon flsbery. Columbia River . . 229 
Lake Biwa-Kioto . . . . . . . . . . . . . . . . . .  341 Saw, band, guide . . . . . . . . . . . . . . . . . . . 264 
Lake. Crater. Ore�oll . . . . . . . . . . . . . .  405 Saw mi l l .  portable . . . . . . . . . . . . . . . . .  217 
Lamp. electric, for lanterns . . . . . .  458 Scatfolds of COU/lres8. Library . . . . 357 
Lamp. electric, holder . . . . . . . . . . .  200 S�ientiOc Americans. first . . . . . . . . 49 
Lamp, photograpbic. new . . . . . . . .  158 Scientific American offices . . . . . .  92. 94 
Lantern signaL . . . . . . . . . . . . . . . . . . . .  6 Sewer gas trap . . . . . . . . . . . . . . . . . . . . . ] 68  
Lathes, engine, rest for . . . . . . . . . . .  4 2  Ship , roHer, Bazin . . . . . . . . . . . . . . . . .  221 
Lead City. Dakota . . . . . . . . . . . . . . . . .  168 Sllip of state, Trajan' • . . . . . . . . . . . .  191 
Let-oft' device for looms . . . . . .. . . . .  3t4 Sh ip Zaragoza, Mexican . . . . . . . . . . .  117 
Library, Con�ressional . . . . . . . . . . .  357 Ship yard, Cramp & Sons . . . . . . . . . . 87 
Lifeboat. jet propelled . . . . . . . . . . . .  268 Shoddy manufacture . . . . . . . . . . . . . .  37 
Light for photo�rapllers . . . . . . . . . .  158 81l0t. victory over armor . . . . . . . . . . 412 
Light. searcb. powerful . .  . . . . . . . . .  156 SIRnal, locomotive . . . . . . . . . . . . . . . . .  136 
Liglltsbip signalinll< plant. . . . . . . . .  1 I SignalIng plant, ! l�btsblp . . . . . . . . .  1 
Li Hung Cban/< . . . . . . . . . . . . . . . . . . . .  202 8keleton of Kinll< Rene . . . . . . . . . . .  159 
Liquid measuring device . . . . . . . .  392 �tork, fossil, bones of . . . . . . . . . . . . . 36 
Locomotive, American . . . . . . . . . . .  67 Snake, bicephalous � . . . . . . . . . . . . . . . 413 
Locomotive. balanced . . . . . . . . . . . .  365 Sewing machine. the . . . . . . . . . . . .  , .  72 
Locomoti ve, electriC, 1878. . . . . . . . .  70 Spool wire clamp . . . . . . . . . . . . . . . . . .  122 
Locomotive, express . . . . . . . . . . . . . .  169 Square. adjustable . . . . . . . . . . . . . . . .  287 
Locomotive. loggillll< . . . . . . . . . . . . . .  316 Staff of Munn & Co . . . . . . . . . . . . . . . . 93 
Locomotive, mining, new . . . . . . .  136 Stairway of Adirondack . . . . . . . . . .  4.57 
Locomotive signal . . . . . . . . . . . . . . . . .  136 Rtamp mills. Caiumet . . . . . . . . . . . . .  253 
Locomotive, 100 ton. . . . .  . • . . . . .  . . .  71 Stamp mills, Bomestake . . . . . . . . .. 189 
Logging machine. noveL . . . . . . . . .  124 Statue. bronze, discovery . . . . . . . . . 207 
Logging in Sierra Nevadas . . . . . . . .  4-44 Steam missionary . . . . . . . . . . . . . . . . .. 124 
Louis X V 11 ,  bust of. . . . . . . . . . . . . . .  24- Steamer, American, first . . . . . . . . .. 52 
Lubricat or, axle . . . . . . . . . . . . . . . . . . .  328 Steamsbip, transatlantic . . . . • . . . . .  52 
Lunch counter, automatic . . . . . .  _ . 40S Steropticon,. kinetoscope . . . . . . . . . . 325 

Map of J erome Park reservoir . • .  186 
Map of Nansen's expeditiolJ . . . . .  187 
Map. north polar . . . . . . . . . . . . . . . . . . .  171 
Map of submarine cables. . . . . . . . .  63 
Matabeles and Ma.bonaB . . . . . . . .  41 
Men of prOjlress. . . . . . . . . . . .  . . . . . . . .  60 
Merchants' Bridge . . . . . . . . . . .  . . . .  55 

Street c leamn" car . . . . . . . . . . . . . . .  259 
St. Louis and St. PaUl • •  tmrs. . . . .  54 
St. Louis brtdge . . . . . . . . . . . . . . . . . . . .  66 
Subwuy, electric, Bustun . . . . . . . . .  197 
Sulphur mills, Louisiana . . . . . . . . . . 280 
8unfisb, c0mpanion of . . . . . . . . . . . .  399 
Swltcb, railway. electric . . . . . . . . . . 377 
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Merrimac, ironclad . . . . . . . . . . . . . . . .  77 'randem, EiffeJ . . . . . . . . . . . . . . . . . . . .  «6 
Merriman. Prof. M . . . . . . . . . . . . . . . .  154 Telegraph laymg cycle . . . . . . . . . . . .  187 
Measuring machines. . . . . . . . . . . . . .  40 Tele2'raph� tbe . . . . . . . . . . . . . . . . . . . . . 58 
Metal bouse, Poulsou . . . . . . . . . . . . . :\02 1  'l'elerneter. new . . . . . . . . . . . . . . . . . . . 200 
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Mine, Hecla and Calumet . . . . . . . . .  236 Telescope, reflecting . . . . . . . . . . . . . .  89 
Mines, Homestake . .  , . . . . . . . . . . . . . .  188 Telescope without observatory� . 392 
Mining locomotive . . . . . . . . . . . . . . . .. 136 'Tires, bicycle, repair . . . . . . . . . . . . . .  125 
Mississippi. steamer . . . . . . . . . . . . . .  76 Tomb of King R�ne . . . . . . . . . . . . . . . 159 
Mola mola. tile . . . . . . . . . . . . . . . . . . . .  399 Tomb of Theodoric . . . . . . . . . . . . .. . .  3!11 
Motor. compressed air . . . . . . . . . . . 153 Tower, water, iron . . . . . . . . . . . . . . .  '. 5 
Motor, electric. NetT . . . . . . . .  , . . . . . . .  70 Toy, a new . . . . . . . . . . . . . . . . . . . . . . . . .. 27 
Motor. electric. 300 h. p. . . . . . . . . . . .  71 Toy arti.t . . . . . . . . . . . . . . . . . . . . . . . . . .  296 
Monitor. Amphitrite . . . . . . . . . . . . . .  373 'l'rap. sewer gas . . . . . . . . . . . . . . . . . . .  168 
Monitor. ironclad . . . . . . . . . . . . . . � • . .  77 Tr�es. raising . . . . . . . . . . . . . . . . . . . . . . . 3)4-
Monument, Grant . . . . . . . . . . .. . . . . . .  329 Tricycle. a giant . . . . . . . . . . . . . . . .  ; . .  361 

Band saw Il<Ulde . . . . . . . . . . . . . . . . . . . .  "26. 1 Cbrono-pbotograplly . . . . . • . . . . . . . .  3« 
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Battery. seconda.ry, plates . . . . . . . . 28 Cloisonne ware, Japan . . . . . . . . . . . . 298 
Battery. storage, application� . . . .  ·426 Cloud atlas, tbe . . . . . . . . . . . . . . . . . . .  366 
BattleslllP Indiana . . . . . . . . . . . '156. *172 Cloud forms . . . . . . . . . . . . . . . . . . . . . . . .  38 
Battleship Texas, si.nkin� . . . . . . . . 374- Clutch, safety . . . . . . . . . . . . . . . . . .  · 312 

Tricycle. lZasoline . . . . . . . . . . . . . . . . .  302 
Trilby. mu.ic of . . . . . . . . . . . . . . . . . . .  141 
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Turret of Massacbusetts, test . . . . 428 
Turtle, a gi�antic . .  . . . . . . . . . . . . . .  9 
'l'ype foundry, ancient . . . . . . . . . . . .  349 

Battleships. tllree new . . . . . . . .  119. 247 Coach . lord mayor's . . . . . . . . . . . . .  ·124 
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Valve, pump, Parker's . . . . . . . . . . . .  360 \ Bel l  rin�in.z mechanism . . . . . . . . . .  *l84- CoO'ee drier . . . . . . . . . . . . . . . . . . . . . . . .  ·313 
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Ve-Iocipede, an ice . . .  -. . . . .  . . . . . . . .  4 Berlin suburban . traffic . . . . . . . . . . .  199 COins, new, metals for . . . . . . . . . . .  256 
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" Facts ? .. 
Worth Knowing " 

Is a new publicatioD; edited by Mr. T. O'Conor Sloane, 
containing 1 :-I O U  articles on im-portant topics-all reli
'able, practical and invaluable-selected mainly from the 

Scientifi c  American, 
and contributed by  500 of  the \Vorld's Best  T h i n k 
t�  I ' � .  for the 

Househo ld ,  W o rkshop,  and Farm. 
" �'ACTS WORTH KNOWING " is designed for the 

educated as a book of reference ; for the uulearnell, as 
a storehouse of knowledge ; for the workers in all the 
cal ling::; of life, as a helping ccrnpanion ; for the young, 
for instruction and amusement. Contains 878 large oc
tavo. double columned pages, printed from new electro
type plates, on fine, toned and calendered paper i . 250 
Ulustrat iollS j 2,600 separate items of interest, requiring 
21 pages for index. Bound in fine ruby cloth, sprinkled 
edges, large gold side st amp. Regular price, $3 . .50 ;  but as 
a special inducement to secure new subscribers to the 

ARricultural Enitomist 
wiH be  sent t o  any address. by mai l .  postage prepaid, 
for S-.! . 7 �) ,  ,jncluding a year's subscription to the AGRI
eHLTURAL F,PITO.)IIST, the most p-ractical, timely, and 
i'nteh'sting monthly Farm, Ga-rden, mul H-OliRehold l)(lper 
published,; sample copy of which will be cheerfully fur
nisbed free upon appJication. Address 

EPITOM IST PUB.  CO . ,  I n d ianapol is ,  I n d .  

��.� � "'HD ROLLIHG STOCK' 
256 Broadway, New York. 

Monthly. 600 pages of reading matter yearly. Illus
trated. $2 . 0 0  per year. All about locomotives and 
cars. For 1897, twelve charts showing Ilistory of the 
locomotive graphically. ;:r Sample Free. 

" I N S T R U M E N T S O F  P R E C I S I O N . "  
Architects', Engineers', Surveyors' I F. Weber & Co.  and Draughtsmen's Supphes. . Sole Agents for RieBer's 

Patent Drawing Instru-
�lW�o���tHs orli�� 
PLANHIE1'ERS, Etc. 

Large assortm ent of 
Mathematical Instru-

ments and Materials for Schools and Colleges. Send jar 
catalogue, Vol. Ill, 1 1 5 2 t:be!'i t ll u t � t . ,  Pbi la . ,  Pa. 

Branch Houses : ST. LOUIS and BALTDIORE. 

ON LY P RACT I CA L  M AGAZ I N E  CA M E RA.  
S U N A R T ' S  

" VEN I ,  V ID I  V IC I , "  
S U r,ART MAGAZ I N E ,  

S U NART F O L D I N G S  

Send for Illustrated Cata
log-ue-2 cent stamp. 

S UNA It'I' I'H O 'l' O  CO •• R O C I I E � 'I' E R ,  N. Y .  

W I R E Mach i n e? for making WI  R E any art I c l e s  from 

Automatic wire forming machine department is in 
cbarge of R. C. Manville. 

Machinery for making sheet metal goods. 
THE WATERBURY l'lACH INE CO. , 

P. O. Box 1 0 2 5 ,  

WATERB U R Y ,  CONN . ,  U .  S.  A .  

T II t· �· h a y e  n t o n e  t. h at' !!! 
a i l  ( h ei r O W I I  • • • • •  

· T H  E N E W  :�:l t�i' �t;�;,t 
D E P A RT U R E  �I�� tlh� 
B E l l S  �Tife r���

e
S��I�� 

and prices. Send postal for 
booklet to 'I' H E �\(J; W I) E
l' A l{ 'I' U R E  In: ) , I, C I I . ,  
� 1 0  North iU a i l l  � t I ·ef-" t .  
H ri � t o l ,  ( ;o ll n � ,  U . �. A �  

$250 and up. "","Send for Catalogue. rruscott Boat Mfg.  Co., Drawer 9, St. Joseph,  M ich 

Durable-Easily Appl ied .  
T b is roofing i8 manufactured 

from natural Trinidad a&pbalt 
materials, and will not di.�Y up 
and become brittle under ex
posure to the weather as coal .. 
tar rootlng-s do. fjr Send for 

jre,e sample of rooj 12 11ears old, 
with circular and price list to 
W A H lt l D  C H Kll l C A L  

t.� iU lf H. (; U u  
}I� lI l t on Street, �en' Yo)·k. U.  S. A. 

M ake Your Work Iiigllt ! 
The comfort of typewriting- is never appreciated until you try a 

HAM M O N D  N O . 2 
* 

It is easy and elastic tu the touch, perfect and permanent in align-
ment, speedy enough to write 206 words a minute and gives as clear 
and uniform an impression a� if printed. Its durability insures 
satisfaction and freedom from costs of repair. Its portability recom
mends it fur traveling purposes. But ltS cbief point of excelJence 
is the beauty of its work to which thousands of users can testify. 

* 
THE HAMMOND TYPEWRITER CO. , 4 0 1  East 62d Street, NEW YORK CITY 

Watcbmaking a (rad¢ for Young m¢n and Wom¢n 
Parsons' Institut� for Wattbmakm, €ngra\1m and Opticians in n�w Quartm. 

ST U DY A 
T H O M E 

BY O U R  E F F I C I E N T  C O R R E S P O N D E N C E  M E T H O D ,  

E L ECTR I C ITY, M E C H A N I C A L  � 
D RAWI N G ,  M E C H A N I C S ,  O R 72-page 
STEAM E N G I N E E R I N G . Cai,��';,�ue 

I NS T I T U T E  F O R  H O M E  STUDY O F  E N G I N E E R I N G .  
4 6 · 4 7  B l acksto n e  B u i l d i n g ,  C L E V E LA N D ,  O H I O  

&" Senti for 1897 Catalogue. 1 1 1  BRA D LEY AVE. , P E O R I A ,  I L L I N O I S !.ITI�d���s�a��N1;!�Nte�� �1:if.;\f5�hG'p/: 8tPc'i.��� 

TH E U N IV E R S U M  
- C LO C K  

represents the Universe. It shows 
the earth revolving round its axis, 
giving the time at the point pass
ing the sun, the stars in their prop
er position, and their rising and set
ting, W' Send jor Ulus. catalog A. 

U N I V E RS U M  C L O C K  C O . ,  
I Beac o n  Street,  Bosto n ,  Mass.  

T
Y P E W R I T E R

S � o l d ,  U pn t e d ,  E�chang-ed. All  makes. 
e U'I' P R I C E � .  Send jo-r catalogue-. The 
Standard Typewriter Exchange, Hawthorne 
& Sheble, Props., 604· 606 Chestnut St., Pbila. 

W A NT E D  M E N  A N D B OYS 
1l��in�?f�1 ;gIfo��e�: ��:ctc�Ct!1���e ��i!lar r 

c. 1lI. 'I' (J It N (! U ) � T, 

2 1 6' South �r�\��C�\ ���i�
i
C
s
h i c a  11'0, I l l .  

GA LVANIZED IRON�A POLLO. 
What can YOIl do with a poor iron ? You can't 

retnrn it-the makers don't guarantee It. 
What can you do with Apollo ? Return to YOLlr 

jobber at his expcnse any sheet or part of a sheet that 
YOIl can't do every th i ng with . 

Apollo Iron and Steel Company, 
Pittsburg, Pa. 

TH E �EW B R ISTOl, (jO IJ�'I'I U' 

Registers an accurate account of work done on print
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,OOOJO) and 
repeats automatically. Simple, accurate, durable. Spe-
cial coullt�rs to order., , �  �e-nd{Or �i-rcUlar. T ' 

(, ' J. R O O  J ,  Brl�to ,- ( , O li n . ,  [" � '  A. 

LAUGHING CAMERA. I OC. 
The latest invention In Cameras. You look 

Ulrough the lens and your stout friends will look 
like living skeletons, your thin friends like Dime 
MuseuDl fa.t men, hot'ees like giraffes and in fae' 
everything appears as though 10U lI'ere living in 
another world. Each camera oonta.in! tll'O strong 
lenses in neatly finished leatherette ca.ee. The lat
est mirlh·maker on the market; ouates bush_ 
els of sport. Catalogue of 1.000 novelties 
and sampl e oamera. lOc., 3 fer 250 .• 12 tor 900. mailed postpaid. Agents lI'anted. A!':t! No�i4},N\�RC���:-St�,Rh. 

ELECTRO MOTOR. S I M PL E ,  H O W  T O  

Ta lking IlInchi ne-Berliner Gramophone and 1 5  pop
ular records, $11.75. F. Wil son, 52 Delaware st..,Easton,Pa. 

S h o rthand by M ai l  �!������Iit;[��ff�'�,:'Jjir,� 
lesson Free. Potts bhorthand College, '\Villiamsport, Fa, 

I C E IlI A C H I S  l. ��!  () o l ' l i s s  E l l g i l l c l'i .  H l' (· \'· t'I'!iI, 
and H o t t l f'l 'S' lli ac h i n p ry. THE VILTER 
MIi'G. Co., 899 Clinton Street, Milwaukee, Wis. 

RELIABLE MAN TO HANDLE AGENTS �'OR 
telephone tablet and specialties. Pays $5,000 a year. 
Incl ose stamp. Victory Mfg. Company, Cleveland. O. 

$5000 We offer casb for simple ideas, patented 
or not. Send 10 cents to cover postage 

and expense, and we will send plan an,d particulars. 
H. H. j<'ltA l'i K L I l\  IU );' ''. C I I  . . � y r u c ll.e,  1'\". Y. 

W ELL DR I LL I NG  AN D P R O S P ECT I N G  
MACHINERY OF HlGH]jJS'l' GRADE. 

I,OO;H I �  {; O  . . 'l' i ffi n ,  O h i o .  

CONTRACTS WANTE D. 
To manufacture Hardware Specialties. Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine,-'Vis. 

NOV ELTY S I G N S  !���
t
ko�n�'j�'lt�s::il(je�?l. 

150 per cent proflt. Great sel,lers. Catalogue free. Ham
ples l0c. Val . Scll l' e i c l' ,  lll fr . ,  lH i l '"-- u u k c c !  'Vb. 

maKe. By G, M. Hopkins.-Description of a small electro 
motor devj�ef'i and constru ('teil witn a view to assistin� 
amateurs to make a motor wn icb miuht be driven With 
advant age by a curTPnt derived fr( lm a battery, and 
whictl W(luld have suttic'ien:. pnwer to operate a foot 
lathe or any macbmp requiring not over one man Dower. 
�;!��'L�\�"g�i

e
"NO��fl�i�e�"r�e 'fo ���[:" '.i.'oAo':,F���.A.:' VOLNEY W. MAS O N  & C O . ,  

Y O U  US E G R I N DSTO N E S ?  
thi' 1)!Ilce and fr<>m al l  "",Wade_Iers.

. 
Friction P u l leys , C l utches & E levators 

If so, we can suppiy you. Al l sizes CO M B I N ED B E D  ��?a����ls��U�18��'Ar,;[y P R O V I D E N C E  R .  I .  
k��tli�[ ���ct:�d R����b�I;:�� :��:y: t o  BERNA RD MURTAGH, HEWLETT'S P. O., N .  Y .  W O O D E  N T A N  KS speciaityof selecting stones for al l spe- �e . 
clai purposes. W' Ask for cataloque i� � � For RaHroads. ::\1ills and Manufactories. 
'r h �' C L E V E L '-\ !S J) !'"O'I' ( ) � I� C O .  �� �� Builders of Steel rl'owers and Tanks. 

TYPE W-H EELS.  MODELS  I.. [XPERIMENTAL WORK_SMALL MACH'''ERY La. Red Cypress Woo(1 'ranks a specialty. 2d Floor . Wilshire , Oleveland , o. NOVELT 1 E 5 � E.TC. NEW Y D  STENCIL WORKS 100 NftaSAU S! N ,Y. ,v . 1(: . ( � A  1 , 1) '\T I<: I .  I ,  C O • •  

H ow to Build a Home-------...... • ..... 
Those Illtendin!< to build will lind the very best practical sug

gestions and exampl'2s of Modem -Architecture in the handsomest 
Architectural l\Jagazine ever published 

"The Scientific American 
Building Edition ."  

Each number i s  illustrated with a Colored plate and numerous 
handsome engravings made direct from photographs oj buildings. 
together with interior views, floor plans, description, cost, locat,ion, 
owners' and architects� names and addresses. The illustrations 
include seashore, southern, colonial and city residences, churches, 
schools. public buildings, stables. carriag-e houses, etc. 

All who contemplate building-, or improvmg homes or structures 
of any kind, have in this handsome work an almost endless series of 

the latest and best examples from which to make selections, thus saving time and money. 
P U BLlSH£D M ONTH LY S U BSCR I PTIONS $ 2 . 50 A Y £A R . S , N G L E  COPI ES 25 C E NTS. 

Fo� s�: a.t �ll
.
n�w

.
s �tr

a�g�ress M UN N  & CO . ,  P u bl ishers ,  36 1  B roadway ,  N ew York 

-- �--

Subscribers to the SCIENTIFIC AMERICAN and SClEN
TIFTC AMERI9:AN SUPPLEMENT; who wish to preserve 
their papers for binding, may obtain the Koch Patent 
File at the office of this paper. Heavy board sides, in
scription " Scientific American " and U Scientific Ameri
can Supplement " in gilt. Price $1.50, by mail, or $1.25 
at this office. Address 

M U N N  &. C O . , 36 1 B R OADWAY,  N £ w Y O R K  

MADE OF F INE  CLOTH IN ALL POPULAR 
qualin Fitand Wear io finest 
Not to be laundered ; when soiled reverie, then discard. 

LUXURIOUS and ECONOMICAL. 
��!� t�I�����A�!n!s���r:l��i����r�:'l:;!lif���\���� o
r five pairs o'C CUff'fl, naming the size and style. 

rror-Sample Coilar :a:ndpair oj Cuffs .ent /or 6 CENTS. 
REVERSIBLE COLLAR CO. 6 9  Milk St., Boston, Mass, 

,� TE ·LESCO P E�ND F O R C A T A L O G U E  
W. & D .  M O  G E Y.  

• B AY O N N E  ,C I T Y. N . eI  

Gi BRASS BAN D - . - Instruments, Drums, lJnifQnns, Eqllip' 
j ments foJ' l34nds ;lpd Drum Corps. Low· . 
/.wtt est prices ever quoted, . Fine C6ta.IOg. ,  400 � Il lustrations, mailed free " it. .. ves B:lnd 

11 usic & Instructions for Am�r Bands. 
LYON & HEALY. 33·35 Adams • Ch.eago. 

Dureh langjl1hrige Ge- • • Landbesi : Urn, Fabri-

��o
a
:!����!���:

t
n gn: �� SUD=RUSSLAND �e��::n je�:: Br�:��� 

gut bekannt, wunscbe ieh mit dem Wohnsitze in Od essa mei nem Gesehlifte (Tiefbohru n ternehmung und 
Vert rieb technischer Artike l )  grossere Ausdehnung zlf geben: Ieh suche Vertretungen leistllngsfahiger Hall ser, 
bin auch geneigt fur eigene Rechnung l eiQilt verkal lll iche Artikel zu ubernehmen, Fur Klein Motoren , land
wirlhschaftliehe Masehinen und Gerathe, Schrelbmfisehinen, Velocipede, Niihmaschinen , tech nische 
Neuhelten, und aIle Artikel, welcbe zur Filrderllng Ilnd Leitung von Wasser erforderlich sind, habe ieh ein 
gntes Absatzgebiet • .  

c. K_ SNAY, Tiefbohrtechniker, Simferopol (Krim). 

217 E. Main Street, Louisville. Ky. 

D I X O N 'S 69 1  
CYC L E  C H A I N  

G R A P H I T E  
l O S .  D I X O N  C R U C I B L E  

saves wear o f  chain, pre
vents rust and increases 
ease, speed and comfort. 

&" It w i l l  pay you to 
send 10 cents for sample. 

C O . .  J E RSEY C I T Y ,  N. J .  

BEST D RYI N G  M AC H I N E S 
for Grain, Sand, Clays, Fertilizers, Phos-
��;!��'C�!��6al���{C

e
. S: �\IJs:��'iC�:�� 

SCI. AM., Oct,ober 24, '96. 15 Years in opera
tion. Send fo-r 6th iUu,st1·af.ed catalOGue. 
�. E .  WI))l H );�L L , Hanniha l ,  IU o .  

METALLIC CARTRIDGES ! �!:�on �:� 
PAPER SHOT SHELLS ! ��:��i�� i�g:� 
General Manager or Superintendent. Address 
J N O .  B O D W E L L ,  Woodward Ave n u e ,  So. N o rwalk, C o n n .  

7,'weljth Edition Now Ready. 

THE SC I ENTI F IC  AM E R I CAN 

C Y C LO P E D � A  O F  
Rece ipts, Notes and Que ries 

1 2 , 5 0 0  R ECEIPTS. 708 PAG ES .  

Price,  $ 5 . 0 0  i n  C l oth ; $ 6 . 0 0  i n  Sheep ; $ 6 . 5 0  i n  H a l f  

T,�o�'� h����; 
been on the mar
ket for nearly 
six years, and 
the demand forit 
has been so g-rea t 
that twelve edi
tions have been 
called for. 

It  is entirely 
distinetfrom the 
ordinary receipt 
book i n  being 
thoroughly up 
to date. 

The work Illay 
be regarqed as 
the prodp"t of 
the studies and 
p r a c t i c a l  e¥� 
perjence of the 
abl"st "hemists 
and workers iIi 
all  parts of th!'! 

M o rocco , Postpaid.  

world ; th" information givI'ln being of the big-hest 
value, arranged and condensed in concise form, 
convenient for ready use. Almost every inquiry 
that can be thought of, relating to formulae used 
in the various manu facturi n g  i rirl m:;tries, will  here 
be found answered . 

Those w h o  are engaged in almost any brancb 
of industry wil l find in this book much that 
is of practica 1 value in tbeir respective cal'� 
i n g-s. Those who are in search of independent 
business or empl oyment, rel atIng to the home 
manufacture of salable articles, will  find in it 
hundreds of most e�celltilnt spggestjons. 

" 

ar Send for descriptive Circular, 

MUNN & C O . ,  Publishers, 
361 Broadway, New Yorl(. 
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O lt D I N A R Y  RA1'ES. 

I n si d e  PaRe, eReh i n se r t i o n  .. - 7' ;'i  cents Ii l i n e 
B uck l·ull'e . �nch insel,tion - - - - $ 1 . 0 0 a l i n e  

ratrFo·r some classes o f  Advertisements, Special a'rut 
H igher rates an requ'ired. 

The above are cbarges per agate Hne-about eight 
words per line. This notice shows the width of the line. 
a!ld is set in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
ment. as the letter press. Advertisements must be 
received at Publication Office as early as 'rhursday 
morning to appear in the following week's issue. 

(ribUnt � Bi(Vtlt 
Tested and True. 

T h e  J<:1l8ie.t It u n n i n e:  \V h e e l  i n  the World. 
� Sena for Gatalo9ue. 

THE B LACK MFG .  C O . ,  ERIE ,  PA. 

PHOTOGRAPHIC 
SIMPLICITY • 

Pocket Kodak. 

EASTMAN KODAK CO. 
BookIe! free at agendes 

or by mail. Rochester, N. Y. 

A M E R I CA N S C R E W  C O .  l' 
THE O�LV MAKER Oil' I' W O O D  SCREWS  which are entirely \ \ 

�&t�:t�: !a�)�o�.��u.,:;��)e:BT' O".�.�9�A�g If�'�I�90�D ' . Apr11 7 .  May t ,  \\ 1 ;  July I !J ,  "Jt. 
�'ACTORIES : PUOVIJ)BNCE. R. I. LE};DS, ENG

LAND. HAMILTON, ONT. , 
A G E�CIES ; 

New York, 94 Chamber- ;;It. Cbical!o. 19 Lake St. 
Baltimore, 14 W. (� erruan St. San Francisco. 23 Davis St. Pbi ladelpbia, 518 Commerce St. Boston, 36 Pearl St. 

df�� ('I"fIDIL 1P.r:�f:r"�� 
• . Y • C·H·BU Ly. a Co. IrYolI· HAVEAHDHil IT C HI CA 5 0 · , LL·U·S·A-

WATeR FOR uGUNTR'{ USE. 
T H E  D O M E S T I C P U M P . 

A woncJerful invention for Raising Water, 
The WINDMILL'S GREATES'l' RIVAL. For 
Country Homes, Hotels and Hummer Resorts. �:i]a���u�ee ��J
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.Milwaukee people. 
T H E  E R W I N  H Y DRAU L I C  MACH I N E R Y  C O  . . 
5 8  & 5 9  Loan & T r u st B l d g . ,  M i lwaukee,  W i s .  

�3};�. G l ass ; ���?c'�s.lIft����'::;��'i!"!rM::k'i� �
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The 
American 
Bel l Telephone 
Com pany, 

125  Milk Street, 
Boston, M ass. 

This Company owns 

Letters- Patent No. 463 , 5 69, 

granted to Emile B erliner 
N o vember 1 7, 1 89 1 ,  for 

a com bined T elegraph and 

Te lep hon e,  covering all 
forms of M i crophone 
T ransm itters or contact 
Telephones. 

J c itutific �mtricau. 

HAL F  A CEN T U R Y  OF CYCLES. -AN AN INVIGORATING i n tere!:lting h i story of the cycle from i rs  orillin up to the 
present t ime .  'l' he tlrst crank-dri ven bicycle. 'l'he 
. �  bone-shaker " Rnd its succeSt;ors. 'l'he tricycle. 'l'he 
modern wheel . Cycle bui lding a science. Points of Hll-

BATH 
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e
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CAN SUPPLEMENT, No. I U I '''! .  Price 10 cents. To be 
bad at this office and from all newsdeal ers. 

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

i� the best preservative of healtb, and the 
best batb of all for this purpcse is the 

I M PR O V E D  H O M E  T U R K O · R U SS I A N  . . 
FO L D I N G  B A T H  CAB I N E T .  

Portable-can be used In any room. !?.fa BJ:��inVe��a�tfl.
g
'§
n
ur�����

a
i�� 

rheumatism and colds, Insures a 
clear complexion. Prevents obesity. 

nr Send jor descriptive circular. 
C O . ,  1 2 1  White  Street, N e w  York City.  

l DECEMBER 26, 1 896. 
THE • • •  

CHARTER GASOLI N E  ENG I NE  
� is used for a lmost every 

. purpose powe .. is appl i e d  . to u n d e r  the s u n ,  and i s  
uneq ua led.  

. " '. Full particulars by addressing 
- CHARTER GAS E N G I N E  C O .  

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

P R I ESTMAN S A F ETY O I L  EN G I N E  
"...4. thoroughly successful commercial En

gine using a Sale OiI."�Franklin Institute 
No Extra Insurance. No 

���t�i:
o 

S��:: �c����
i
�t and Convenient. Chosen by Nine Governments. Used for 

nearly every purpose. 
PR I E S T MA N  II< CO . • l ncorp ' d .  
11 3 0 H o u r s f· lI l de:.,  I'H I J .A D E I , I' H I A , I'A . 

Tbis be
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r Horse 
\V E IIS'!'ER 2% actual horse power 

GAS ENGINE 
for ,;;: 1 'i ll .  less lOx <iiscount for cu.h. 
Built on iute .. cban�eable plan. Built 
of best material. Made ill l ots of 100 
t herp-fore we can make the

nE
rice. Rox-
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r
fg�g>���

t
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D jliluJ ai8. 
pr- Write jor Special Catalogue. 

W E BSTER M ' F ' G  C O . ,  
1074 West 15th Street, CHICAGO. 

P O W E R ? P O W E R ? ?  P O W E R ! ! !  
�'Ifty per cent. Increase at 

no additional expense. 
Victor Vapor Eng ine.  

Emphatically the Twentieth 
Century Gas Engine. 

Send stamp for cata�Qgue " A" 
Reliable agents wanted. 

T H O MAS KANE & C O .  J:augblin • fountain . Ptn. 6{-OO Wabash Ave .• Chicago. 

. . .  NEVER SLIPS NOR DRIPS ; • ' . The Chicago Gas & Gasol ine Engi ne Record ing Instruments. 
Pressure Gauges, Vacuum Gauges. Volt

meters, .A.mperemeters, Wattmeters, and 
Thermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days' trial. IlT' Send for Oircu
lars and Specim.en Chart. 

Price " The simplest "as and gasoline 
S 1 .  0 0 en"ine on tbe murket. H"s no 

equal for absolute, steady speed 
and durability. It is a dwarf 
in size aDd 8. Samson "in 
strength. Catalogue sent on 
application. 

The Bristol Company, Waterbury, Conn. 

MAKE OUR TUBE 

Best quality Hard Rubber Holder. Fitted witb finest 
quality 14k. Gold Pen. Guaranteed Satisfactory or man· 
ey refunded. ¥alled'upon receipt of price. O!'- Write 
jor Uatalogu. and Terms to Agents. Address 
LAU G H L I N  M A N U FACT U R I N G  CO., Detro i t ,  M ich . , U .S.A.  

of FIFTY CARBON STEEL 
Because a Tube like this of our 

Wblle WEIGHT FOR WEIQHT In a Bicycle our FIFT Y CARBON Steel will last so long 

and T W E N 1' Y - F I V E  C A R B O N  Steel will last only so lonl! . . . . .  
N O T E  T H E  F U L L  I M PORT O F  T H E  PARA L L E L  L I N E S .  

Tbe comparison wblch they Ilrapbically make Indicates tbe result o f  the prolonged Invest I "  ... 
tions of the most practical experts of thp- world .  . . 'rbat the t.ests in our own laboratorv corroborate these results is merely so much to Its credlt : 
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Send for ()ntnlo(JUe. T H E  P O P E  T U B E C O . , H A RTFORD,  C ON N .  

MANUFACTURED BY 
J. J .  Jli C l R ,II A N  (: 0 . •  

<18 "  A" South Clinton St., 
OHICAGO, lJ,L. 

ESTA B L I S H E D  1 845.  

The most popular Scientific Paper in the World 

A Book of Tools 

The.ScIENTI1n:C AME.lUCAN has been..issued 
every week oy the present PUOlltWtll'S rur a 
period of over fifty years. It is the only 
Journal published in this country which is 
devoted to a general treatment of th9 devel
opment of the sciences,  arts and manufact
ures. Each issue is embellished with nu
merous illustrations showing great engi
neering works, the most recent inventions 
in bicycles and motor carriages, new forms 
of machinery, photography, the latest addi
tions to the navy, new guns, locomotives, 
etc. , sixteen pages each week. Many of our 
patrons have bt>en on our subscription books 
for a period of thirty or forty years. and we 
often receive letters from old readers t;tat
lng that owing to a careful reading. of the 
paper since boyhood, they owe their buccess 
in life more to having had the SCIENTIFIC 
AMERICAN as their constant friend and com
panion than to any other one cause. 

The SCIENTIFIC AMERICAN should have a 
place in every dwelling, shop, office, sehool 
or library. Workmen , foremen, engineers, 
superintendents,  directors, presidents, offi
cials, merchants, farmers, teachers, law
yers, physicians, clergymen-people in 
every walk and profession in life, will de
rive satisfaction and benefit from a regular 
reading of the SCIENTIFIC AMERICAN. 

You want to know about Ham
mers or Nickel-Plating Outfits ? 
Then send for "A Book of Tools. " 

" A  BOOK OF 
TOOLS " 1s the 
most c o m p l e t e  

C at a l o g ue 
ever issued ; 
contains 550 
pages. over 2,mJ 

tllu"itrattons, prices are 
given. 

ar A copy of this book .••. ,!!'c._ :VU.'I'U:'U, 
address wpon 

<l.ddress Box � Adv. Dept. DETROIT. M1 C H .  

At I p '  BicVclt!s, W atches GUllI, Bnggies Hltme8!l1 rl G B Sewlbg 'Iachines Organa. Pianos Satel',Too18 

4 Scale8 of :"Ill varietiea :llld l�O other arti c l e8 
Lists free CHICAGO ScAr,x Co • ChlC:Igo 1I I .  

N I C K E L  
AND 

Electro·Plat ing  
Apparatus a n d  Material .  

T H E  
& Van W i n k l e  
Co., 

Newark. S • .  T .  
1116 Llberty.St., N. Y. 
3D &; 37 S. Canal St., 

Cbic/illo. 

A boon to bicYCJiBts. PI' Jvides 
an ample, safe and comfortable 
seat. Gives the best protection 
:�i�i:;:i

t
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to g:ve pp,rfect satisfaction after 
trial. Widtb 9 in., len�tb k in. 

P R I C E  $ ;j . O O .  � 1l!ustrated circulars j r  ••. 
Plat ing W k s . ,  430 Walnut  St . ,  P h i l a . ,  Pa. 

THE MODERN I C E  YACH'f. - BY 
Geo. W. Polk. A new and val uable paper. contain ing 
fu l l ,  practical directions and specifications for the con
�truction of the fastest and best kinds of Ice Yachts of 
t he l atest, most approved forms. I l lU8trated with en
flravin�s drawn to sca le. showing the form. posit ion. 
and arrfLnR'elL..ent of all the parts. - Contained in S{,I RN
TIFIC ArtfERICAN SUPPLKMENT. No. 624. Price 10 
cents. '1'0 be had at this office Hnd  01" al l newsdealers. 

J E SSOP'S RT E E LTHe\'�[r 
f O R  TOO LS, S AW S  E TC. 

WI!! J E S SOP '" SONS L: �  91 JOHN 5T. NEW YORK 

As an instructor for the young it is of 
peculiar advantage. Try it.-Subscribe for 
yourself-it will bring you valuable ideas ; 
subscribe for your sonS-It will make them 
manly and self-reliant ; subscribe for your 
workmen-it will please and assist their 
labor ; subscribe for your friends-it will 
be likely to give them a practical lift in life. 

A yearly subscription to the ScientifiC 
American is a most acceptable holiday gift 
to a son or a friend. 

N EW VOLU M E  CO M M ENCES JAN UARY 1 ST 
S U BSC R I PTION P R IC E ,  

$3.00 a year, or $ 1 .50 for six months. 

YOU GRIND ANYTH ING ? � Send your address for a free specimen 
copy. 

If so, send for our Circular of • 
M U N N  & C O . , P U BL I S H ERS,  

DjOCKTRADE E ER MILLSTON ES 36 1 B R OADWAY , N EW YOR K .  
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�l known PRINTING I NKS 

The SCIENTIFIC AMERICAN i s  printed witb CHAS. 
Cheap, Durable .  Never D ressed. STURTEVANT M ILL' CO B t 

ENEU J OHNSON &; CO.'S INK, Tenth and Lombard . ,  OS on. Ste.. Philadelphia, and 47 Rose St., opp. Duane. New York 
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