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TELElIETER SYSTEM. 

The uses to which the telemeter may be applied are 
s.o numerous and so varied as to render it impossible to 
describe them all in detail within the limits of a single 
newspaper article. Some of the more prominent uses to 
which this instrument is applied are the transmission 
to one or more distant points of the indications of ther
Inometers, barometers, and preflsure gauges; also for 
indicating at a distant point the height of water or oil 
in open or closed tanks, or the height of gas holders. 

To accomplish the transmission of these indications 
two. instruments are required, one for transmitting 
and the other for receiving and recording, the two in

. struments being connected by wires so as to form com· 
. plete electrical circuits, which are supplied with a cur
rent from a suitable open circuit battery. A number of 
receiving instruments may be used in the same circuit .. 

The telemeter system has been in practical operation 
for a number of years, proving itself to be accurate and 
reliable in all of its applications. It has recently been 
much simplified and improved, both mechanically and 
electrically. 

One of the uses to which the telemeter has been ap
plied is that of transmitting time from a master clock 
to a series of dials. In this particular application its 
merits have been shown to the best advantage .. As a 

Fig. 6.-TELE.THERMOMETER. 

time system, it has proved accurate and in every way 
desirable. 

The transmitting instrument is substantially the 
same for all uses, and t.he receiving instrument is, in 
part, a copy of the transmitter, with 
the addition in some cases of appara 
tus for making a permanent record. 
The receiver is also provided with an 
alarm for giving notice when the pre
scribed maximum or minimum indica
tion is reached. As indicated by the 
illustrations, the mechanism of the in
strument is very !Simple and of such a 
character as to require no attention 
after being placed in position for use. 

Without going minutely into detail, 
the operation of the apparatus may be 
briefly described as follows: 

The transmitter has a step·by-step 
motion, which is provided with two 
magnets, one for turning the step.by
step motion in one direction and the 
other for turning it in the opposite di
rection. These magnets are in sepa
rate local circuits, each of which is 
provided with an auxiliary armature 
and contact closer, so that when the 
cnrrent is supplied to the magnet its 
a r m  a t u l' e will be attracted, and 
through the medium of the pallets and 
motor wheel will rotate the index arbor. 
The transmitting instrument with the 
di8.i removed is represented in Fig. 1. 

The apparatus . thus described ap
pears. on the front of the. base' plate 
beneath the glass' of "the catie. The 
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Fig.2.-RECORDING RECEIVER. 

complete mechanism is here shown, with its electrical 
connections. The thermometer, pressure gauge, or 
other primary instrument whose indications are re
quired is placed back of the transmitting mechanil,m 
in such relation to the latter that the movements of 
its hand will close the circuit-controlling devices . 

. The receiver is provided with step·by-step mechan
ism like that of the transmitter, but the contact 
makers are omitted. Each magnet' of the receiver is 
connected by a line wire with the circuit closer of the 
corresponding magnet of the. transmitter, the latter 
acting as a relay for closing the circuit through the 
receiver, so that every impulse of either of the magnets 
of the transmitter is repeated by the' corresponding 
magnet of the receiver, thus turning the index arbor 
of the receiver synchronously with the index arbor of 
the transmitter. By this action of either of the mag· 
nets of the receiver the circuit is broken and the me· 
chanism of both transmitter and receiver is moved one 
step, and the inlltrllments are both ready for a new 
impulse in either direction from the primary instru
ment. 

When it is desired to preserve a record of the indi
cations of the receiving instrument, a toothed sector 
is attached to a shaft jOllrnaledin the frame of the 
instrument and arranged to be engaged by. a pinion 
on the index arbor. This toothed sector carries an 

Fig. I.-TELEMETER ISYSTEM-THl: TltAN:SMITTER. 
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arm provided at its free end �ith a pen which rests 
upon a graduated paper dial carried by a clock move· 
ment arranged in the lower part of the receiver case, 
as t!hown in Fig. 2. These graduated dials and the 
clocks to which they are attached are adapted to 
either daily or weekly records, as desired. A part of 
a day's record is shown in Fig. 3. The circuits are 
shown diagrammatically in Fig. 5. 

These are described as follows: 
a, hand carried by thermometer, and arranged to . 

give the initial contact. a', a", insulated spring-sup
ported contact points. a1, wire connecting contact 
point, a', to screw, 2, and magnet, M". a2, wire con
necting contact point, a", to screw, 1, and magnet, M' . 
1, 2, contact screw!! insulated from the base of the trans
mitter. 3, 4, contact springs fastened to initial arma
ture. 5, 6, light armatures connected together, pivoted 
between the plates of the transmitter, and normally 
held in the central position, so as to bear on the faces 
of their respective magnets. 7, 8, insula,ted cQntact 
screws. 9, 10, contact springs fasteIl€d to the driving 
armatures and electrically connected to the base of the 
transmitter . . 11, 12, armatures carried by the pallet 
lever for driving the machinery of theinstrUInent. 13, 
circuit-breaking lever connected electrically with. the 
plates of the instrument. 14; spring of the circuit 
breaker insulated from the base of the receiver and 
connected electrically to one pole of the battery, B_ 

Fig.7.-TELE·MANOMETER. 

15, lever for holding the pallets in the central position. 
16, pawl for holding the driving wheel, W, in itll nor
mal position. 17, 18, pins in the fork to act upon the 
incline of the lever, 15. W, driving wheel pivoted be
tween the plates and used in all inst.ruments. V, line 
connecting magnets, Ml and M', of the transmitter to 

the base of the receiver. L', line con
necting insulated part, 7, of transmit
ter with magnet No.3 of the receiver. 
LB, line connecting insulated' part 8 of 
transmitter with magnet No. 4 of the 
receiver. 4 B, line connecting the base 
of the transmitter with one pole of the 
battery, B. M', Me, magnets of inter
mediate receiver connected to lines 
connected with corresponding magnets 
of the receivers. The. operation ·of the 
apparatus is as follows: The hand, a, 
which is. always in connection .with 
the battery, moves and makes cOQtact 
with. the commutator point, a', thus 
closing the circuit. The current paS8es 
through the line, 4 B, thermometer 
hand, a, commutator, a", wire, a','and 
magnet, M', then from the tranllmitter 
through line, L', to the base of the re
ceiver; from thence through lever, 13, 
and spring, 14, to the battery. The 
light armature, 5, will be attracted by 
a feeble current, bringing the spring, 3, 
in contact with screw, 1, shunting the 
commutator, which will be moved 
away from its contact with the hand 
by the mechanism of the instrument� 
The armature, 11, being attracted by 
ma/1:net, M', brings jlie llpring, 9, in 
contact with thEH'Jdrew,<'.7,. dividing 

(Con/J(nued on page 66.) 
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James G. Blaine, Jr., son of the Secretary of State, is 
determined to become a practical railroad man, and is 
not afraid to.do any sort of work necessary to acquire 
actual knowledge of the business. Some time ago, he 
entered the Maine Central Railroad's machine shops at 
Waterville, under the immediate instruction of the 
most skilled mechanics in' the employ of tha.t great 
corporation. After mastering the business in its every 
detail, the young man has now made a new departure 
by entering the cab of a locomotive and commencing 
to .. fire." He has been given a position on the fast ex
press train between Bangor and Bar Harbor. 

The mercury was away up among the nineties when 
young BlaIne made his first appearance on the engine. 
He was dressed in the ordinary coarse blue drilled over
alls and jumper of a railroad fireman. His face had 
been changed by black coal dust and perspiration until 
his countenance was hardly recognizable. His hands 
were black and blistered, but he was sticking manfully 
to his task, and every one around the depot was crowd
ing to the forward end of the train to get a glimpse of 
him • 

This reminds us of the early career of young Mr. 
Gilbert Jones, one of the proprietors of the New York 
Times. In order to become practically acquainted with 
the construction and operation of machinery, he enlist
ed several years ago as a workman in the Novelty Iron 
Works of this city. At six o'clock every morning he 
donned his overalls aud left home carrying his dinner 
pail, trudged down to the East River, and performed 
his full day's work a.mong the other men. He was 
active. quick to learn, and was promoted to be boss of 
a gang employed to put on board and connect the 
machinery of steamships. The knowledge thus gained 
has always been of the greatest service to Mr. Jones. 
The mechanil',al department of the Times has for seve
ral years been under his personal supervision. It em
braces many costly and complicated printing machines. 
but by his intelligent direction all are made to run as 
smooth as clockwork. 

.. fe •• 
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In a large city there are besides many ways of utiliz

ing small power, such as would be afforded by water 
under reasonable pressure,<1lnd various kinds of manu
facture are better fostered by a quick and abundant 
flow than bya scant and intermittent one. 

All these disadvantages of an ineffectual gravity flUp' 
ply combine to make New York an expensive place for 
property owners. So far as the question of pumping 
is concerned, the tendency will be to make it still more 
so, since improvement is more general on high than on 
low levels and since the new structures are invariably 
several stories higher than the ones they replace. For 
this reason it canDot be claimed that the proportion of 
water pumped will remaiD at five-eighths of the deli
very. 

The fact that the new aqueduct has beeD built to 
withstaDd no pressure shows that the builders Dever 
dreamed of procuring water from aD elevated water
shed. So the most obvious sequel to this capacious 
coDduit is a Dumber of pumpiDg stations; but in the 
contemplation of such a temptiDg local job as this 
would be, the people are confroDted with the certain 
failure of the Croton watershed to aft'ord the volume 
demaDded aDd the daDger of the quality of the water 
growing inferior when the storage reaches three times 
its present volume. 

What the city will have to come to is aD auxiliary 
supply from aD elevated watershed. This is manifest 
destiny. and will shorten the road to imperial destiDY. 
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The year 1892 will be memorable as the four hun
dredth anDiversary of the discovery of America by 
Christopher Columbus. To fittiDgly celebrate the 
birth of the Dew land and its iDtroductioD to civiliza
tion. it has beeD decided to hold an exposition. New 
York has been selected as the site. The matter was 
definitely settled at a meeting held iD the GoverDor's 
room iD the City Hall of this city OD Thursday, July 
25th. It was called by Mayor GraDt, who issued per
sODal invitation to representatives of the commercial 
aDd business life of New York. requesting them to at
tend at his office for the purpose of cODsideriDg the 
adVisability of holding the contemplated expositioD. DogI In .. ar and 10 army . ••••••••• tl8 
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The Croton gravity system of 1837 has in reooDt years 
lost the greater part of its hydraulic pressure in conse
quence of the extension of service mains. The appar
ent diminishment of pressure has been greater than 
could be ascribed to this cause alone, and is accounted 
for by the general adoptioD of the elevator system. 

. 

The surface area made available, or which may be 
said to 1!-ave been added to ManhattaD Island, through 
the means of the elevator is one-third of the whole. or 
about 4,500 acres. The height of this DOD-terrestrial 
acquisition of the property OWDers may be put down as 
averaging 70 feet above the grouDd levels of the city. 

Accordingly. two features of importance
' 

in any 
scheme for an additional supply were to overcome the 
loss of head experieDced from friction aDd to reach the 
lofty modern city with water under a head of at least 
150 feet. The first of these requiremeDts was .met by 
the fallacious idea that if the aqueduct were doubled 
in size, the baffliDg effect of fr.iction would disappear. 
and the second, presumably because of its celestial as
pect, was defiantly ignored. 

Now, to what extent are the people doing the work 
of the municipal goverDmeDt? And what expenses are 
incurred through lack of provisioD in the new projeet 
for pleDty of water under adequate head' 

In the first place, the property oWDers are pumping 
five-eighths of the delivery, or more thaD 62,000,000 
gallons a day. To do this work. it is estimated, they 
have invested in pumps and machinery of various 
kinds about $6,000,000, aDd they are under aD' expense 
for labor and fuel of $15 per million gallons. A better 
coDception of what is thus done collectively will be 

The invitations, iD spite of the abseDce of many who 
were included in the list, were responded to by eDough 
to fill the room

-
to overfiowiDg. Some two bUDdred 

were present, the mayor presiding. The project was 
warmly received, aDd at ODce the mayor was elected 
permaneDt chairman of the committee. and Mr. Wil
liam McM. Speer permanent secretary. The Dame of 
the organization was selected. It is .. The Committee 
of the International ExpositioD." 

The question of organization of sub-committeell was 
discussed. and after a sufficieDt deliberation, four such 
bodies were established, one on permanent organiza
tioD, one on finance, one OD legislation, and one on 
sites and buildin�. The selectioD of the member. 
was by resolution put in the hands of the mayor. 

This marks the first step iD the work of establishing 
what should aDd will be the greatest exhibition in the 
history of the world. While the meeting was in pro
gre811 at the City Hall, the Chamber of Commerce of 
the city of New York held a separate meetiDg indors
iDg the project, and added the weight of their infiu
eDce to the movemeDt. 

It is unnecessary to mention the Dames of the par

ticipators. It is sufficieDt to say that at both meetiDgs 

commerce, official and political life, and the law were 

present in the persons of their leading members. The 
occasion will be a historical ODe, and the date of the 
holding of the two meetings will be a day to be 10Dg 
remembered iD view of the great results that will in
evitably follow within the next three years. 

.... ., 

had. when we say that·the volume of water daily raised Nl&ralea In Raln Water. 

by pumps is equivalent in weight to 260.000 tons. ODe of the stations of observation ,selected by the 
If the city had three pumping stations with stand authors is at Caracas (VeDezuela), in 10· 8' N. lat .• and 

pipes, this same volume of water could be, raised 100 at the elevation of 922 meten. The meaD temperature 
feet for eight dollars and a half per million gallons. 'is 21·S·, the rainfall is irregular. aDd tbe storms severe 
Whether the cost at preseDt if! greater or less than the aDd frequent. The observations extend over two 
above is of little pertineDce. The fact remaiDs that it years, aDd refer to 121 samples. The geDeral mean of 
is the duty of the city to furnish the water to all alike, Ditric acid was 2'28 m.grms. per liter. On one ocea
and Dot discriminate against the majority. sion it rose to 16'25 m.grms. , al'ld on another it was as 

Again, the deficieDcy of pressure operates iD a way to low as 0'20 m . grm. On the contrary, at Liebfrau�D
increase the expense of the Fire Department-the en- berg, in Alsace, BoussiDgault found a mean of only 0 '18 
gines having to supply the force that has been absorbed m.grm. Ditric acid per liter, and at RothalDsted Messrs. 
in friction; for as the tOWD expands both laterally aDd Lawes and Gilbert obtaiDed a meaD of 0'42 m.grm. :U 
vertically, the pressure grows more feeble, and, in a de- we compare the total quantity of DitriC a<,id thus 
gree proportional to the high buildiDgs. less available. brought down to the ground yearly. the differeDce ap
'fhe disadvaDtage of this state of thiDgs to the tax- '

pears still greater, as iD tropical countries the anDual 
payers is shown: by the high cost of maintenance of the depth of rain is generally greater than in tem perate 
Fire Department aDd the high rate' of iDcrease of the 'climates. At Caracas the rainfall is about 1 meter. 
same. The expenses for 1889 were $2,l86,048-&n in- The quantity of DitrogeD brought to the soil in the 
crease over preceding year of $159,551. state of Ditrate is 5'782 kilos. per hectare. while iD AI-

TheD, too, the actual loss of property .by fire is sace it is only 0'880 kilo. and at Rothamsted 0'880 kilo. 
greater than would be the case if there were suftlcient ID the IslaDd ReuDioD the meaD Ditric acid per liter of 
head to permit prompt application of streams. rain is 2'67 m.grms., or, takiDg the rainfall at fmeter. 

ADother result is the refusal of insurance. So at>- 6'98 kilos. of nitric Ditrogen per hectare. In such cli
parent is the inadequacy of the supply that $lllO,OOO,OOO mates the rainfall aloDe supplies a DitrogeDous ma
worth of, property in the city is now unprotected by DUring equal to about 50 kilos. of Ditrate of soda yearly. 
policies. -.4. Muntz and V. Marcano. . '  
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Execution of Criminals by Electricity. 

A murderer in New York named Kemmler has been 
sentenced to death, and his'l3xecution will be the first 
under the newly enacted law by which electricity is 
substituted for the rope, hanging being abolished. 
The lawyers for the condemned man are making strenu
ous efforts to save the criminal on the alleged ground 
that the new mode of causing death is experimental, is 
a failure, is simply a device for infiicting grievous bodily 
torture, not a legitimate mode of execution, and there
fore should not be applied or tried upon the body of 
their client. 

A reference commission has been authorized by the 
courts to examine witnesses and take the testimony of 
experts as to the probable value of the electrical ma
chines al;l instruments for destroying human life. Much 
evidence has been presented on behalf of the doomed 
man. Several experts have testified that the action of 
the proposed electrical current upon the human system 
was uncertain; that it might or might not kill; but in 
any case would produce the most excruciating pains. 
The expert witnesses for the State testify directly to 
the contrary. Among the latter Mr. Thomas A. Edi
son appeared. His evidence was clear and straight
forward. The following is an abstract: 

.. What is your calling or profession? "  
" Inventor, " briefiy replied the witness. 
" Have you devoted a great deal of attention to the 

subject of electricity 1" 
"Yes." 
" How long have you been engaged in the work of 

an inventor or electrician 1" 
"Twenty-six years." In reply to questions he said 

he was familiar with the variolls dynamos and their 
construction, and that they all generated either a con
tinuous or an alternating current. 

.. A continuous current," he said, "is one that fiows 
like water through a pipe. An alternating current is 
the same as if the same body of water was allowed to 
fiow through the pipe in one direction for a given time 
and then its direction reversed for a given time." 

The witness said he had been present when measure
ments were made in his laboratory to determine the re
sistance of human beings. Two hundred and fifty per
sons were measured, and their average resistance was 
1,000 ohms, the highest being 1,800 ohms and the lowest 
660. 

"Will you describe the method of the application 
of your tests? " Mr. Poste asked. 

" We took two battery jars about seven inches in dia
meter and ten inches high, and put in each jar a plate 
of copper. In the jar we put water with a 10 per cent 
'solution of caustic potash. The parties we measured 
plunged their hands into the liquid so that the ends of 
their fingers touched the bottom of the jars. After 
waiting thirty seconds the measurement was taken. 
No one could go above eight volts." 

"Where, in your opinion, is the major part of the re
sistance located? "  

" I  should say 15 per cent at the point of contact. 
The balance in the body." 

" What is the law that governs the passage of an elec
tric current, when several paths of varying resistance 
are offered to it ? " 

"It divides in proportion to the resistance encoun-
tered." 

. 

.. Please explain the burning effects sometimes pro
du�ed in the case of contact with an electric wire." 

"It is due to bad contact and the difference in resist
ance between the wire and the fiesh." 

" In your judgment can an artificial electric current 
be generated and applied in such a manner as to pro
duce death in human beings in every case 1" 

"Yes." 
" Instantly 1" 
" Yes." He advised placing the culprit's hands in a 

jar of water diluted with caustic potash and connect
ing the electrodes therewith, and he said 1,000 volts of 
alternating current would surely produce painless 
death instantaneously. He did not think so small a 
continuous current would, although by mechanically 
intermitting the continuous current it could be made 
very deadly. 

Mr. Cockran, attorney for the prisoner, in his cross
examination laid much stress upon Mr. Edison's views 
as to the resistance of human beings. 

" Did you make the experiments on men which you 
have mentioned with a view to ascertaining just how 
to measure the resistance of Kemmler and find out how 
men may differ in the matter of resistance?" asked Mr. 
Cockran. 

" I did. I made the experiments day before yester
day," Mr. Edison replied. 

., And you found out there were different degrees of 
resistance in different men 1'" 

"Yes; but that does not mean that the same c1!lrrent 
would not kill all t.he men." 

" What would be taa effect of the current on Kemm
ler in case the current was applied for five or six min
utes 1 Would he not be carbonized 1" 

"No; he would be mummyized. All the water in his 
body would evaporate in five or six minutes." 

With what he had found to be the average resistance 

'eitutifie J-mtrielu. 
of the human body, the witnesll said that 1,000 volts 
would give a man an ampere of current, which is ten 
times as much as any man needs to kill him. 

In reply to a question by the r _feree he said there 
was an alternating dynamo in London that generated 
a 10,000 volt current, and he considered it safe to dou
ble up dynamos to increase the current for use in exe
cutions. 

"This is your belief, not from knowledge?" Mr. 
Cockran asked. 

.. From belief. I never killed anybody," the witness 
quietly replied. 

••••• 
VI.U o£ American Workingmen to Pari •• 

On Wednesday, July 24, the American Working· 
men's Expedition, sent by the Scripps League, set sail 
for Europe, to visit the Paris exposition and incident
ally to inspect other features of interest in England as 
well as France. When the Centennial was in progress 
in this country, representative French workingmen 
visited it under the auspices of their government, 
and during the present year England has s!'nt 100 
men of this class to the Paris exposition. In order 
that America might not be behindhand, the Scripps 
League of American newspapers, including the News of 
Detroit, the Press of Cleveland, the Post of Cincinnati, 
the Ch1'onicle of St. Louis, the Echo and the Sunday 
News of Detroit, orgaIlizt'd this expedition. It includes 
some fifty representatives of many trades, among 
whom are four women. Their expenses are paid for 
them, and they are free each to study the progress of 
their own special technical art at the cost of the league. 
Thus they are at once a representation of American 
trades and a tribute to the progressive instincts and 
libe:rality of American journalists. 

-

A very neat pamphlet has been issued apropos of 
their visit. It descrihes the origin of the affair, the 
programme, with brief biographical notes and portraits 
of the tourists. They are in many cases Knights of 
Labor or figure in t.rades unions and workingmen's 
associations. This gives a character to the party 
which it would lack were the participants present 
only in individual capacities. Without flattery it may 
be said that this body of trades people is in every way, 
by appearance as well as by record, well fitted to pro· 
duce a favorable impression abroad, and to show how 
dignified are the positions to be attained by skilled 
manual workers in this country. 

.. .. , . 

The Morphia Fiend. 

Under this very suggestive heading, a writer in the 
Pall Mall (Jazette gives us a very graphic description 
of the morphia habit, which is appa.rently growing 
among the community at an alarming rate, and caus
ing devastation to body and soul in a degree which 
can only be estimated and realized by those who have 
the misfortune to witness its effects upon the unfortu
nate creatures addicted to its use. 

Imagine (says the writer) an instrument about the 
size of a pencil case, constructed somewhat after the 
model of a wasp's sting, and fitting into a tiny case 
which will go with ease in the muff, the waistcoat 
pocket, or the bosom of the dress. The instrument 
itself may be of gold, and the case may be fashioned 
like a jeweled scent bottle or other trinket, and hang 
suspended from a golden chatelaine with the most in
nocuous air. This is the injector, and a slight punctu
ation of the skin with the waspish point is sufficient to 
enahle the required quantity of the magic liquid to be 
discharged into the system. Nor is the term magic an 
exaggeration, for not more magical was the effect pro
duced by the pills which the travelers swallowed in 
the cave of Monte Cristo than that which results from 
the injection of morphia. It must be, however, ob
served here that there are three distinct stages of mor· 
phia absorption, all of them brief in duration, the last 
one briefest of all. 

During the first stage the results are purely pleasur· 
able, they bring a draught of fresh life into jaded limbs. 
The faculties receive a sudnen stimulus, the callous 
sense of pleasure is sensitive once more, the vision- of the 
world cast on the mental eye is drawn in rosy lines, 
the whole appreciation of things earthly is that of 
one who is prepared to drain the cup of life to the 
bottom and enjoy it to the full. The subject lives in 
a glamorous sense of vague happiness, her half-closed 
eyes reveal the state of exquisite las5itude which laps 
her limbs, she feels that her one enemy is exertion, 
she is too happy to trouble about auything, all that 
she asks is that her friends should be happy around 
her, even as she is happy. Her hold on eternity 
loosens as her desire for it decreases. "Why take 
thought for the morrow? " would run her new read
ing of the text, .. Sufficient for the day is the happi
ness thereof." 

In time, however, a change comes o'er the spirit of 
this rose· colored dream. Its continuity becomes broken 
by dreadful intervals of reaction, during which the vic
tim is oppressed by all the horrors of intense melan-

Ia Ice Water a Healthy Drink � choly and weakness, and from which relief can only be 

"In the.. opinien of the editor of the Sanitary Volun- obtained by continual repetition of the process of in

teer, the official organ of the New Hampshire board of jection. The haneful habit acquires a firmer hold by 

health, there is a great deal of sentiment and many
' counter-irritations. It is so easy to drive away the 

opinions regarding the use of ice water that vanish hlue devils that are making themselves apparent, to 

when the light of reason and experience is turned upon check the, reaction which has begun to set in, to change 

them. The fact is that ice water, drank slowly and in the dark shadows which are clouding over tht! vision 

moderate quantities, constitutes a healthful and in- of life into the rainbow hues of the morning, to trans

vigorating drink. There is no doubt that ice is a great form the victim of melancholy, the prospective suicide, 

sanitary agent, and every family ought to be provided into the laughing child of pleasure whose creed is 

with it during the warmer months of the year. It is that of the half-pagan Leo X., "Let us enjoy what God 

true that the inordinate use of ice water, or its use has given us." So easy-but only by constant use of 

under some special conditions and circumstances, is the fatal drug; and as the former slight injections have 

attended with great danger; so is the improper use of lost their power, larger doses of the stimulant must be 

any other drink or food. The assumption that iced launched into the system before the desired effect can 

water is dangerous, and that iced tea, or iced coffee, or be produced. 

iced lemonade is a harmless suhstitute, is simply a de- The result, however, of the increase of the quantity 

lusion. As the source of danger feared by some is the injected is to develop the feeling of lassitude until in 

degree of cold, we fail to see clearly how fiavor modi- time-such a brief period I-it completely overpowers 

fies the effect of temperature. There are individuals, the senses, and the victim becomes practicaUy lost to 

undoubtedly, who cannot drink ice water without in- the world. She lives in a rose-colored world of her 

jury, and who ought never to use it, but to a great own, in which happiness reigns supreme and which she 

majority of persons it is refreshing and healthful. Its would not leave if she could; for her re-entry into the 

use, temperatfl and discreet, is in no way to be con- life she has forsaken can only be accomplished by 

demned, which cannot be said of some of its substi- passing through a period of intense mental and 

tutes.-The Sanita1Y News. hodily torture. She knows that she is slowly dying, 

.... I • that she is slipping to extinction in a soulless, mechani

How to Lay Floors. 

After the joist has been jointed with the fore plane or 
jointer and spaced on the wall, then place stay lath 
near where the bridging should be. One man should 
sight the joist; straight while another man nails the 
stay lath:down (temporary, of course). The joist should 
be beveled up with straight edge at wall bearings. 
Now when the building is ready for floors we will cut 
one course of boards the length of building', then strike 
a line on the joist to straighten the first course by next 
laying the boards to the line, and with the g1'oove edge 
to the wall, and nail down on groove edge through 
board, also nail over the tongue at an angle of 65°. If 
there are any irregularities in the wall, support the 
starting courAe with some shingles where it is away 
from the wall, and after the floor is complete they can 
be taken out. Proceed with next course, drive up the 
board with a piece of hard wood laid against the 
tongue so as not to mar it, and nail over the tongue 
only as before. Continue so within six or eight inches of 
bridging line, then bridge the joist, take off stay lath, 
and proceed with flooring as before. By laying fioor up 
to the bridging line brings all joists up even, if there 
should be any sUght unevenness in them, and the 
bridging then holds them rigid.-A. Chip. 

cal w.ay, like a clock which inevitably runs down when 
its motive power is exhausted; but her appreciation of 
ab�tract ideas has become blurred; life has lost its 
meaning, death its terrors. }Jetter it is, she thinks, so 
far as she compares her condition at all, to fade slowly 
and happily out of life without a thought or a care to 
checker the last brief period of existence than to face 
the struggle by which alone she could be saved. In
deed, it is doubtful whether .. even if she could be kept 
by force from the use of the stimulant, she would not 
feel its loss so acutely that she would die in horrible 
agonies almost as quickly. 

By a curious perversion, therefore, of the original 
object, it has been reserved for modern science to bring 
into existence and use the dream of the ancient poets
the drug which conferred happiness uncheckered and 
unalloyed. Were it possible, however, to analyze the 
mental condition of the victim during the hours of re
action, it might be possible to realize also the tortures 
of the damned in the medilllval hell. 

.. I .... 
THE Supreme Court has repeatedly said that a man'lI 

right under his patent for an inv,ention is as absolute 
as under a patent for lands, and no one would say that 
one should lose the right to his house because some one 
else saw· fit to take possession of it against his wi1l. 
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TELElIETER · SYSTElI. 

(Continued from first page.) 

the current which passes through the line. I}, mag
nets, M6, of the intermediate inagnet, M", of the re
ceiver to the base of both instruments ; through the 
lever, 13, and spring, 14, to the battery. The armatur 
of the magnet, MS, is attracted, carrying the fork or 
pallets which propel the wheel , W, and also by means 
of the pin, 18, pushes lever, 15, so that it strikes the ad-

Fig. S.-PART OF A DAY'S RECORD. 

justable screw in the lever, 13, throwing it away from 
its contact with spring, 14, breaking the circuit and 
allowing the instruments to return to their normal 
position. 

In Fig. 6 is shown the a pplication of the tele-ther
mometer to a japanning oven. The thermometer spiral 
extends into the oven, and its shaft passes through a 
tube to a transmitting instrument attached to the 
outer surface of the oven wall. This tele-thermometer 
with :ordinary pipe fittings can be attached to any 
boiler tank or pipe to show the temperature of the 
liquid, gas, or steam contained therein. Wires leading 
out of the top of the instrument extend to a receiver 
at a distant station. 

In Fig. 7 is shown one of the important applica
tions of the telemeter. 'rhe transm itting steam gauge 
upon the boiler in the distant boiler house sends its 
Indications through the wires to the receiving instru
ment, where it indicates the boiler pressure and also 
makes a continuous and accurate record, the receiver 
being removed to a safe d istance from the boiler house, 
where the records will be out of danger of destruction 
by an explosion. should one occur. It will be noticed 
that in this, as in the other receiving instruments, 
an alarm bell is shown which is set in operatiQn by 
an extreme movement of the index in one direction or 
the other. 

A similar application of the telemeter is shown in 
Fig. 8. In this . case the transmitting instrument is 
connected with a gas holder, and the indications of the 
height of the gas holder are transmitted to the receiver 
at the distant station. Here, also, a record is made 
from which at any time the cubical contents of the 
holder may be determi ned .. 

In Fig. 9 is shown a tele-thermometer located in a 
mine, the receiver being a.bove ground ; and in Fig. 10 
is represented a water level indicator capableof giving 
the heIght of the water, in reservoirs, dams, and 
streams, and showing the rise and fall of tides at dis
tant points. This application of the telemeter will be 
readily understood from the illustrations. 

It is obvious that there are v,arious other uses to 
which these instruments· may be applied. For instance, 
they will prove of great value in connection with 

Fig. S.-TELEME TER APPLIED TO GAS HOLDER. 

meteorological instrume·nts, transmitting dynamo
;meters" speed indicators. etc. They may also be uti
lized to a.dvantage for indica.ting the height of water or 

. oil in boilers or tanks under pressure. They may also 
be employed .as deep-sea . thermometers and f()r indi
cating the temperature of the sea in the track of sea-

Jtitufifit �tuttitlu. 
going vessels, keeping a record of the temperature 
during their voyage. 

These instruments are manufactured by the Stand
ard TherJllOmeter Company, of Peabody, Mass. 

• , e o " 

The Ulle oC DoglI In War and In the Army. 

A recent paper read before the Royal United Service 
Institution of England was devoted to a subject which 
to a certain extent is a novel one, the employment of 
dogs for military purposes. While it is by no means 
difficult to cite instances from history of the utility of 

[AUGUST 3, 18&). 
ground is such that it can be employed. But the dog 
is to a great extent independent of the nature of the 
ground, and ca.n make rapid progress over fields and 
through forests where horse or bicycle would be seri
ously delayed. 

New- Labor LawlI In New- Yorl(. 

A new law provides that the salary of laborers em
ployed by the State or any officers of the State shall 
not be less than $2 a day or 25 cents an hour. In all 
cases where la.borers are employed on any public work 

dogs in the service of individual 
masters, in the averting of sur
prises, etc. , in similar emergencies, 
yet the systematic enrollment of the 
animal in the ranks of a modern 
army is to a great extent a novelty. 
The dog possesses qualitftls which, 
if properly directed, would give him 
much utility. His speed, small size, 
tendency to recognize a master, and 
capability of distinguishing between 
a friend and foe, are among these 
qualities. 

r.' 

As a sentry he could be employed 
to supplement the human soldier. 
The author of the paper we have 
alluded to considers that with a dog to help them, sen
tries need not be posted within 300 yards of eae.h other. 
The scent and acute powers of hearing of the dog, he 
considers, would cover efficiently such an interval. The 
role of sentry is an old one for the dog, as he figures as 
such in country houses evel:¥where. Turning from so 
obvious a use, his scouting powers may be found avail

Fig. 9.-TELE-THERMOMETER 
-A MINE. 

able. A body of 
men ad vancing in 
front of an army 
could, by the as
sistallce of trained 
dogs, e x a m i n e  
e v e  r y suspicious 
l o c a l i t y  t h a t  
might be the site 
of an ambuscade. 
The experience of 
hunters in beat
ing f o r  g a m  e 
shows h o w  tho
roughly g r o u n  d 
can be covered by 
these means. The 
finding 0 f t  h e 
larger and more 
conspicuous hu
man game would 
try the sagacity of 
the dog much less 
than would the 
discovery of an in
conspicuous game 
bird. It is sug
gested also that 
the m a i n  army 
could e m  p l o y  
them to advan
tage in reconnoi
tering 0 n t h e 
flanks and in the 
}·ear. 

When a message 
o r  u r g e n t  dis

patch was to be forwarded, the canine messenger could 
often be utilized. His speed and comparativel y small 
size · would render him a more difficult object to hit 
than the mounted soldier. The rapidity of convey
ance of the dispatch would be important. A dog has 
run 2 kilometers, nearly 174 miles, in 2 minutes and 
45 seconds, on an ordinary road. This exceeds any 
available means of transportation except a very good 
horse or steam. The ordinary trooper could not ride it 
at anything like that speed. 

Among the other services that of ammunition carrier 
has been suggested. The trouble in this case would be 
that the load would be light. It is at least one ad
ditional ser_vice. A reference to the record of the St. 
Bernard dog suggests the utility of the animal in such 
service as that of the Red Cross Society. He could be 
made' to scour the battlefield after an engagement, ren
dering. assistance in the discovery of the wounded and 
directing the relief parties to those needing their serv
ice. fMany wounded soldiers lying on the : outskirts of 
the field in isolated places might thus be fourid . . 

The subject has long attracted the attention of mili- · 
tary men. The French and Germans have. it is said, 
many dogs in training. On the Belgian frontiers the 
smugglers have used them for years to transport duti
able goods, and the custom house officers have their 
own corps of dogs to counteract the smugglers' opera
tions. They have, however, not yet been fully enlisted 
in the military service . .  It is not impossibie that they 
may yet · play an important ' part in war · opera-tions. 
The bicycle adds to the speed of a soldier where the 

Fig. 5.-DIAGRAM OF CIRCUITS. 

in this Sta.te, preference shall be given to citizens of 
New York Sta.te. Severa.l other so-called labor bills of 
importance beca.me laws. One provides that every 
union or association of working men or women adopt
ing a label. mark, name, brand, or device intended to 
designate the products of the labor of members of such 
union or association shall, in order to obtain the bene
fits of the act, file duplicate copies of such label, name, 
mark, brand, or device in the office of the Secretary ot 
State, who shall under his hand and Beal deliver to the 
party filing or registering the same a certified copy and 
a certificate , of the filing thereof, for which he shall 
receive a fee of $1. Another amends the revised stat
utes so as to extend the exemption of household furni
ture and working tools <wer districts from warrant and 
sale under execution. A third law exacts that all cor
porations · shall pay the salaries due their employes 
each:week up to within six days of the date of pay
ment, and also that it shall not be lawful to pay their 
employes in their own scrip, commonly known as 
" store orders. " The penalty for such offense sha.11 be 
not more than $50 nor less than $10. The complaint 
must be made within thirty days. 

• , e  I .  

Liquefied CarboniC A cid Gall. 

M. Gall has recently devised another method of pre
paring carbonic acid gas, which, in its liquefied and 
solid states, is now pretty largely used. The gas is ob
tained by burning coke, about 18 per cent of the pro
ducts of combustion being this gas. Any sul phuric 
acid is elimina.ted by wa.shing, and the whole is then 
passed through a solution of carbonate of sodium or 
potassi u m. The nitrogen and any oxygen there may 
be in the gases pass through the solution unchanged 
and are allowed to escape into the air. The carbonic 
acid, however, is retained in the solution, changing 
the mono into a bicarbonate. 'rhis solution is after
ward transferred to a boiler, where the bicar bonate is 
again reduced to the monocarbonate, the gas driven 
off is collected in a suitable receiver connected with 
the suction pipe of the compressing pump, while the 

Fig. lO, -TELE-HYDROBAROMETER. 

sodium carbonate is used over again to fix aoothel 
supply of the gas: The (lompression olthe gas is carried 
out in three cylinders, iIi the first of which it is raised 
to a pressure of 73'S lb. per square inch, iu the second 
to 367 lb. ; and in the third: to 883 lb. per square inch, 
under which pressure it liq uefies. 
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JoN IJlPBOVED BALING PUss. 

A portable hand baling press, dc!!igD"ld for use in the 
baling of cotton, wool, broom corn, hay, etc. , is. illull� 
trated herewith, and has been patented by Mr. Willard 
E. Walter. of Silver City, Idaho Ter. It is a bo;;:-like 
st.ructure mounted on a bed frame of sills united by 
heavy bolts, the side and end walls. also being connect
ed by bolts. To each of the side and end walls are 
also hinged doors. The end walls are slotted to pro· 
vidA for the passage of a double truss upon which is 
mounted a follower, ' an d  bet�een the ends of the see
tions of the truss are threaded shafts carrying double 
ratchet nuts that bear against wear sleeves extending 
upward between the sections. The lower ends of these 
threaded shafts are held by tbe bed plates, while 
brackets support their u pper ends, to each of which is 
hinged a threaded rod passing up between the end sec
tions of an upper dQuble truss connected to the press 
head, the ends of the rods having hand wheels and 
binding nuts. 

The double ratchets on each end of the press are pro
vided with lever heads pivotally connected with lever 
arms. 'l'o fill the baling chamber, the side doors and 
press head are thrown open, and the ratchet nuts at 
the ends turned down, when the follower may be low
ered nearly to the bott.om of the structure. When the 
press is filled with the material to be compressed, the 
press head, threaded rods, and side doors are moved to 
the position shown in the engraving. the lever heads 

WALTER'S BALING PRESS. 

being applied to the ratchet nuts and the end levers 
operated to force the follower upward till the material 
is sufficiently compressed, when the binding wires or 
cords are fastened in place. 

• •  1 • •  
AN IIIPROVED CULTIVATOR. 

The accompanying illustration represents a com· 
bined cultivator and harrow, for t.he general prepara
tion of land before pianting, and for use afterward in 
the general cultivation of all kind s  of crops. It has 
been patented by Mr. James Shoolbred, of Eastover, 
S. C. Fig. 1 shows the implement as a smoothing 
harrow, presenting an angle tooth at an angle of 450, 
with flanged feet, to ride roots. rocks, etc. , and Cllt 
through sod without dragging. T wo or more can be 
connected to a pole and used as a smoothing harrow, 
and then as separate culti vators, the center tooth 
being adapted to any attachment. In Fig. 3 the 
harrow is shown as a scarifier, with teeth at right 
angles and flanges at 45°, for cutting through old sods 
or for deep tillage, the pivoted draught beam being 
thrown to one side to show its capacity. Fig. 2 shows 
the implement as a grass rake or wire grass extractor, 
the teeth being thrown forwara, while Fig. 4 shows it 
as a CUltivator, which , by removing the center tooth, 
cultivates both sides of a row at once. In Fig. 5 the 
harrow is represented as a cultivator for an entire 
alley, adaptable to any width of row, the pivoting of 
the draught beam allowing it to be thrown at allY 

SHOOLBRED'S CULTIVATOR. 

angle or position to the line of draught, wherel>y the £8,500. The society proposes tp raise this sum by pub
fram� may be drawn along longitudina.lly to the line lic subscriptions, and to place it with theleast possible 
of the draught beam, or 'l.t right angles thereto, or at delay at the disposal of the Egyptian government., wh() 
any intermediate ,angle, for the purpose of securing a will thus be enabled to at once rescue the remains ot 
different action of the teeth. The frame for support- some twenty most important monuments, such as the 
ing the teeth is composed of a central beam and temples at Esneh, Luxor, and Karnak. The Egyptian 
pivoted wings, the teeth having cutting lower PQr.- government has given a further earnest of its desire to 
tions and angular shanks, whereby the teeth may be 
adjusted to change their action upon the land. The 
teeth are changeable to eight separate distinct posi
tions, affording opportunity for an indefinite number 
of combinations. 

.. . . . .. 
AN IMPROVED SEED PLANTER AND FERTILIZER 

DISTRmUTER. 

A pla.nter designed to drop the seed and fertilizer in 
holes any desired distance apart, adapted to drop two 
different kinds of seeds if desired, and in which the 
dropping device may be operated either automatically 
or by hand, is represented in the accompanying illus
tration, and forms the subj ect of two patents issued to 
Mr. Whitmon A. Holt, of Harrison, Me. A plow is 
held in the front end of the frame of the device, the 
driving wheel being in the rear, while a fertilizer 
hopper is held to tutn on the frame by the rotation of 
the driving wheel, and a seed box is held stationary 
on the frame at the . rear of the fertilizer hopper. A 
drop plate is held on the fertilizer hopper and operates 
under the seed box, a seat with apertures being secured 
on the main frame under the drop plate and fertilizer 
hopper, fixed arms held in the fertilizer hopper cover
ing up alternately the discharge openings in the bottom 
of the hopper. Combined with the hopper is the seed 
box, secured on the aper�ured fixed' seat, the drop 
plate held on the hopper projecting under the slotted 
bottom of the seed box, which is divided by a partition 
into two compartments, and rods connecting it with 
the hopper, cam wheels operating the rods, and these 
cam wheels being actuated by the main driving wheel. 
A rod connected with one side of the hopper Is pivotally 
connected with a lever for turning the hopper by hand. 
On the main plow is pivoted a mould board, and 
covering shovels are pivotally connected with the 
mould board at its end, with means for connecting the 
rear ends of the shovels with each other. 

. ' . ,  .. 
The Society Cor the Preserva&lon oC Ancient 

Egyp&ian Monuments. 
Egyptian archreology has unquel!tionably placed a 

plentiful supply of materials at the service of modern 
painters and writerl of historical romances, enabling 
them to impart a charm of realism into their'respect
ive presentations of the life, arts, and customs of �the 
Egyptians from the misty ages of Mena to the gorgeous 
periods of Cleopatra or to tbe times of Diocletian's im
placable persecutions. Still, it cannot be said that the 
science of Egyptian archreology is complete and to be 
developed no further. Un worked veins of information 
exist in the remains of palaCes, tombs, and temples 
erected in past times by a Thotmes, ' a Rameses, . or a 
Ptolemy along the banks of the Nile. For the pur
poses of completin g  natural .history, vestiges of ex
tinct evolutions or creations are eagerly rescued and 
carefully, preserved for successive investigators. The 
performance of a similar duty is surely ' due to Egyp
tian archreology, The sense, however, of such an ob
ligation has not acquired ' strength 'enough to provide 
the necessary protection in situ of the monumental 
relics of ancient Egypt, and the consequence is that 
their gradual destruction has been reduced to a system 
through the combined operations of natural causes 
and of depredatory Arabs, tourists, and curiosity 
mongers. 

To endeavor to arrest the progress of such irrepara
ble mischief the above named society has been re

HOLT'S SEED PLANTER AND FERTILIZER DISTRI
BUTER. 

do its utmost in the matter by undertaking to pro
vid e proper inspection and guardianship of the ruins 
ill future. 

AN IIIPROVED CULTIVATOR. 
The accompanying ill ustration represents a construc

tion styled by the inventor the " Texas Perfection Cul
tivator, " which is desi�ned to be adj usted laterally to 
any width and vertically to any desired beight. It is 
a patented invention of Mr. John C. Benthall,  of 
Schulenburg, Texas. The front cross bar consists of 
two spaced beams, near each end of which are metal 
boxes havi ng each a vertical groove in which a 
tube il/ perpendicularly held by an eyebolt provided 
with a lock nut, so that the position of the tubes with 
respect to the length of the beams may be readily 
changed as desired by sliding the blocks toward or . 
away from the center. Supported at their forward 
ends by rods carried upward through these tubes are 
two spaced longitudinal beam!!, these beams carrying. 
at the rear of the axle, on their inner and outer faces, 
vertically adjustable tubes, through each of which is 
passed the rod or standard of a share carrier, the lower 
end of which is curved, the blades being such as are 

3 

BENTHALL'S CULTIVATOR. 

cently formed. Sir Henry Layard. Mr. Flinders Petrie, usually employed in cultivators, as shown in Fig. s� 
Lord Wemys8, Sir William Gregory, Sir Frederick The top of each standard is provided with an arched 
Leighton, Mr, Le Page Renouf, Lord Wharncliffe, 1.ord or curved iron by which the t wo opposing standards 
Carlisle, Sir Colin Scott-Moncrieff, and General Brack- are adj ustably connected, as shown in Fig. 1, one iron 

enbury are leading members of its overlapping the other to form an arch, and each iron 
executive com�ittee. Mr. E. J . having a registering slot and bolts by which the two 
Poynter, R. A.,  IS honorable s?cr?- members are clamped together. The axle is arched, 
tary, and Mr. Bertram CurrIe IS , and consists of two transverse beams, on the rear face 
honorable treasur�r. I of which are adj ustable boxes, each carrying a vertical 

Both Lord Salisbury and the tube in which the vertical member of an angled spin
Egyptian government have warmly dIe is inserted, upon the horizontal member of which 
testified their appreciation of , the the drive wheels are loosely mounted. By this con
intentions of the society. The struction the distance apart of the drive wheels may 
Egyptian government, indeed, have be readily arranged to aCcommodate the aaj ustment,s 
taken the important step of causing of the machine, and in ..torking crops of considerable 
a careful survey to be made of height the axle arch may be conveniently raised as 
those ruined temples and palaces desired. When the machine is used as a walking 
which suffer more severely than cultivator; it is guided by carrying the handles either 
others from perennial infiltrations to the right or left ; and when employed as a riding 
of t.he N ile and from the destruc- cultivator, a lever is employed which is fulcrumed 
tiveness of human agencies. A fult upon the axle arch near one end and connected by a 
report has been drawn up by a link and rod with the opposite longitudinal beam. 
French engineer; Grand Bey, !!ond • , • , • 
the estimated cost of propping rna: If nqt already a subscriber, send 25 �ts 
sonry in imminent dailger of falling, 8ild.�ve a copy of �e ArChit

. 
ects ,'and .D. n0cl

of draining and clearing ' various ers ."Itditton of th�' " Scientific American" 
sites, and of fencing round groups Dl&iled to you. �r seeing a copy you " will 
of ruins, from Philie to Abydos, is want all the back ifumbers. 
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TO PAmS EXRIBITIOll. 

TBE LOCOMOTIVK KXHIBITB-THB ITALIAN SBCTION. 
PARIS, July 4. 

There are three Italian locomotives here, all diller
iog 10 their details of coostruction, while each detail 
has its counterpart in some one or other of the French 
or Belgian exhibits, and is, in the main, distinct from 
American or English practice. Beginning with one 
over which.hangB the signboar!l Strade Ferruta Merid
,io'lUi(l'olee Adriatica ltalia, it is a four-wheel coupled 

engine, has outside cyUn
'ders, say 20" X 26\ and a sin
gle guide bar, which is tbe 
only feature about it copied 
from America.n practice. 

The- construction of the 
crosshead is shown in Fig. 
1, in which the pieces re
presented by A and B are 
of brass, while the rest is of 
wrought iron. A feature 
on this engine that re
quires attention (because I 
find it on several 0 t h e  r 
engines. both E n g  I i  s h, 
F r e n c h, and Belgian) is 

.Fig. l.-CBOBBKEAD OF All that the eud of the piston 

ITALIAlI LOOO.OTIVE. rod is enlarged to form 
the cone that goes into 

the crosshead. This necessita.tes that there be a bush 
or sleeve fitting into the gland and being put in in 
,two halves, a construction for which I see no nenessity. 
The only object there can be is to strengthen the rod 
cross section through the keyway ; but piston rods do 
not break there if of good .material and if the taper 
of the rod end is correct, because, if there is not too 
much taper and the cones are well fitted, the friction 
of the surfaces will almost hold them together ; but if 
there is too much taper on the cones, the friction is 
diminished, more strain falls on the key and the metal 
on the s ides of the keyway, and breakage is likely to 
follow. The connecting rod end of the engine is:shown 
'in Fig. B, in which the usual order of things is reversed, 

Fig. 2. -COlIlIECTma-BOD Elm-ITALIAlf LOCOIOTIVE. 

since the bolt is put between the key and the brasses, 
necessitating that the bolt be slackened back each time 
the key is used, to adjust the brasses. 

Again, in order to let the strap pass up the rod as the 
key ill driven in, the bolt hole must be slotted either in 
the connecting steel end or in the strap. Hence the 
holding power of the bolt is confined to that of the 
nut; there being no grip of the circumferential surface 
of the bolt, as there is with a taper bolt filling and 
driven into its hole. We may now consider the key and 
gib arrangement, and it will be perceived that the 

, gib �xtends upward to provide a slot to receive a pin 
projecting from the key, the nut on this bolt locking 
the key to the gib, which is a very expensive form of 
construction. In 

' 

addition to this, DIo b 
however, t h e r e  i are the t w o' s e t  
screws also hold-

' ing the key and a 
, pin at the bottom, 
' so  'that, taken as 
, a  whole, we have 
a complicated as 
w e l l  a s  a n  un
handy : d e s i g n, 
without. any com
pensating advan
tages. T h e 0 i l  
cup of this rod re
quires a.lso atten- ..---r----,,---::--r--, 
tion, since it re
presents a con-
struction f 0 u n d , On many engines 
here • . The interior 
eQDaU'.uction ... I 
am InfPrmed,-BirD-
pi, a., siphon. such -' •• -eIL OUP UI8D'OJ( -tTAIrlAJr as . shown in my Am» �OB DGmKJ. 

previous article on the locomotives here. Side and 
plan ,views are given' in Fig. 8, in which a, b, c, d 
are four pin. or studs, through which pass the long 
split pins" e, I, which hold down tl).e cap or cover, g. 
At h is a circular projection forming a dish, 1' r, in the 
center of which is a. button or disk held up by a spring, 
80. that to put oil in the cup this button must be de
pressed. The object is, of course, so far as the button 
is concerned, to exclude the dust ; but the whole design 
is very expeusive and with no compensating advan
tages. 

The old form of oil cup, when forged solid on the rod, 

�-- - ';':;,-:-i 
I I , ' I I , " t  , , , I ' I " " I I  
\ 

' I I, I 
, _ / , , .... _ ,  
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Fig. 4.-SOLID OIL CUPS. 

is a.s in Fig. 4, . the objection to it being that it required 
turning inside and out, and to save some of this work 
EnKlish builders let the outside be square instead- 01 
round, which was easily done with the rest of the strap 
when on the planing 
and [s l o t t i n g  ma
chine, and involved 
no extra chuckings. 
The English, how
ever, use a round cap _---------�:"""�.-

glass of the water gauge. The dome top is provided 
with a spring balance, but a pop valve is provided lepa
rately. The boiler feed is by injectors situated under 
the foot plate. The, engine brakes are operated from a 
ha.nd screw, and act on one side of each wheel, only the 
force being applied to force the two wheels on one side 
of the engine apart. 

The (Jio�aftni Darco, No. 1,701, is an Italian engine 
designed this year, is a bogie engine with four wheel. 
coupled, and has outside cylinders, ordinary crosshead 
and guide bars. Her connecting rod is a combination 
of 8everal styles, as will be sean on reference to Fig. 6. 

Fig. 6.-COllllECTIlIG BOD Oll All ITALlAlI LOCO.OTIVE. 

The strap is held to the stub end by two bolts, as in 
ordinary English and some Americau practice j but a 
die" a, is introduced, which is a decided detriment, for 
a long experience of such dies taught me that they are 
very expensive to fit, very dimcult to make a good job 
of, and �t loose as soon as much dut.y is thrown upon 
them. They were first used on the Sharp-Roberts en
gines, but were soon discarded. 'l'he employment of a 
cap and collar for the wedge screw is also faulty, be
cause it weakens the strap and does not look mechani- ' 
nal. The rod is of similar design at the driving end. 
The valve gear has Orampton eccentrics (that is, ec
centrics driven from a retum crank arm) and Houch 
links, the .lide spindle being provided with a crosshead 
sliding in a guideway, the steam chest being at an 
angle of abont 40·. This engine has a haud screw brake 
gear, the brakes being released by weights. 

Another engine, whose sign reads " Omcina Me-ooanica 

that screws into the 
square cup, and' in 
place of the threads 
the I t a l i a. n s  and 
French p u t  o n  a. 
square cap with four 
pins and two split 
pins, which is more 
expensive a n d  n o 
better, since a cork Fig. '1.-COUPLmG BOD OF All ITALIAlf LOCIJ.OTIVE. 

or plug screwed into the oil hole of the round cap is j ust 
as good as the spring button of the square cup. There 
are no looomotives here with the American form of 
sight lubricators, nor with oil cups that screw in or are 
fastened on to the straps, except the solid grease feeder 
shown in my last letter. 

Another form of rod end is shown in Fig. 5, the promi-

:rig. 1.-cGUPLIlIG BOD mm-rULIU' LOCOKOTIVE. 

nent features being that the back brass, b, can, When 
the key is out, be moved back far enough to let the 
crank pin, c, pass through the slot in the rod, and thus 
�acilitating the putting on and taking 011 of the rod.
The method of securing the key is by meaus of a plate, 
p, provided with a slot, through which passes a bolt 
which screws into the key. This is a more expensive 
construction than two set screws without the plate 
woUld be, while ' it is certainly no better. 
, Ooming now to the eeCentric rods, they are of 

rought iron, with one.half of the strap forged solid 
on the rod, the st�p being brass-lined. 

The bOiler has one water gauge 'glass and three puge 
cocks, all three beiIt£. wi�n: ihe same range 81 the 

Miani Sil vestr� 1889, Milano, " has a bogie or truck, out
side cylinders, and is six-wheel coupled. 'The most 
notable thing about her is her coupling rod, a seCtion 
of which is shown in Fig. 7. I have not as yet been 
able to find an attendant at this engine, or I should 
have endeavored to discover the object of the second 
bolt (that at a) to the dou ble eye. I presume, how
ever, that it is to save wear at the joint, b, the tongue 
in the middle of joint, b, passing beyond a, and having 
a slotted hole to receive the bolt of a. To whatever 
extent the joint is made more rigid by this construntion 
the body of the rod will have to bend in going ronnd a 
curve. Hence there is no gain. 

The method of securing the key is a decidedly expen
sive one, besides involf'ing 'a good deal of trouble . in 
getting the key in or out. The bolts, be it observed, 
pass through a slot in the key. It may also be pointed 
out that the 'keys are not given as much taper as in 
either English or American practice. I have not 
deemed the dimensions of the engine, or the construc
tion of their boilers, etc. , of sumcient importance to 
warrant my giving 
these details ;  indeed, 
I look upon them, 
the French, and the 
Belgia.n locomotives, 
as in a state of transi
tion, not only so far 
as their general de
signs 'Me coneerned, 
but also with regard 
to the details. _ 

On some oflthe Bel
gian engines here the :rig . •• -.1. BQUABB BJlOD.TACK s m 0 k e s t  a c  k I s  

Oll A BELGIAlf LOCO.OTIVE. 
square, all in Fig. 8. 
Anything more unmechanical, as well as homely, it 
seems hard at first ' sight to imagine ; indeed, one 
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AUGUST 3, 1889.] J'titutifi t !mtritlu. 
hardly knows whether to laugh or to get mad at it, The engraved plates for printing bank notes are lates teeth from their first cutting to prevent fevers 
but as the days wear on, one gets used to it, although inked with the palm of the hand (for which there has and pain in children ; assists nature in the extension 
not reconciled to it. JOSHUA ROSE. not as yet been found any substitute), and if the plates of the jaws for the beautiful arrangement of the second 

.. , • , • are left soft, about sixteen thousand inkings wear out set, and preserves them in their natural whiteness, [SPECIAL CORRESPONDENCE OF THE SCIENTIFIC AMERlCAN.] the plate. Of course it would be out of the questiou entirely free from all scorbutic complaints. And when 
The Paris Exhibition. to harden these plates in the usual way, as the warp- thus put in order, and his directions followed (which 

THE UNITED STATES SECTION-GENERAL. ing alone would destroy them, but it is a fact that a are simple), he engages that the further care of a 
;PARIS, July 20, 1889. process of casehardening them " cold " has been dis- dentist,will be wholly unnecessary ; eases pain in teeth 

There are two exhibits in the American department covered and practiced by a t!killful mechanic in New without drawing ; stops bleeding in the gums, jaws, or 
or section that go far toward redeeming its general York city named Whitely. I am not prepared to say arteries ; lines and plumbs teeth with virgin gold, foil, 
dullness. One of these is the exhibit of the engraving that the term cold is strictly correct, although that is or leads. Fix�s gold roofs ana palates, and artificial 
and printing department at Washington, D. C. , around what is generally stated. I am of opinion, however, teeth of any quality, without injury to, and independ
which linger authors, editors, publishers, engravers, that a temperature of say about boiling point is em- ent of, the natural ones ; greatly assisting the pronun
printers, etc. , and a fair share of the general public ; ployed. The process iii! of course a dead secret and is ciation and the swallow, when injured by natural or 
and the other that of the Drake Co. , St. Paul, Minn. , on doubt purely chemical. The specimens I examined other defects. A room for the practice, with every 
whose exhibit consists of agatized woods from Chalce- were fairly well casehardened and had not been accommodation at his house, 'where may be had denti
dony Park, Arizona. This latter exhibit stands out heated enough to chang� their color in the least. The frices, tinctures, teeth and gum brushes, mastics, etc. , 
boldly in a glory and richness that draws the multi- casehardened plates will print about 50,000 or 60,000 warranted approved and - adapted to the various ages 
tude at once, and makes it somewhat difficul t  to in- impressions. The motions of a bank note printing and circumstances ; also chew-sticks, particularly use-
6pect it as one would like. The samples consist of sec- I machine may be very roughly described as follows : ful in cleansing the- fore teeth, and preserving a natural 
tions of trees, ranging from 2 feet 6 inches in diameter, A sliding table having 'rectil inear motion carries a and beautiful whiteness ; which medicine and chew
and say 2 feet high, down to pieces not more than 3 compounding table having similar motion, but in a sticks are to be sold wholesale and retail, that they 
inches in diameter. Next come table tops of various line at a right angle to that of the first. The length may be more extensively useful. 
diameters and disks suitable for ornamental work and of stroke and the speeds of these two tables may be " Dr. Flagg has a method to furnish those ladies and 
clock faces, tiles suitable for interior decoration, door varied at will, so that either of them may be made to gentlemen, or children, with artificial teeth, gold gums, 
knobs, paper weights, etc. Of course it is the larger have equal or unequal stroke in a given time. the range roofs, or palates, that are at a distance and cannot 
specimens that excite the most admiration, some table of combinations running into the thousands. The attend him personally. 
tops fetching from ,300 to $400. I hear of its being em- upper table carries the work-holding:chuck which may " Cash given for handsome and healthy live teeth, 
ployed for the decoration of mansions, especially for be an elliptical or any other kind of chuck suitable for at No. 47 Newburg Street, Boston (1796)." 
mantels, tiles for fireplaces, panels for over mantels, the class of wQrk in hand. The tool is mounted in a The document is ornamented in one corner by very 
and other similar applications, where great durability rest on a slide that spans the tables. formidable and antiquated instruments, while in the 
combined with elegance is a requisite. The number of change wheels for setting the combi- other are to be seen tooth brushes quite of the modern 

The geological interest in the exhibit arises from the nations for the table motions are bewilderingly nu- pattern. It has been preserved by a descendant of 
fact that it is fro� the largest deposit (if it may be so merous, and it requires a wonderful amount of skill to one who, as may be seep on the back, purchased a 
called) of silicified wood in the world, containing, it is work the machine. It took the English a good many brush and tincture from Josiah Flagg in the year 1800. 
said, a million tons, covering a thousand acres, one years to perceive or at least to acknowledge the su- -Boston Medical Journal, 1875. 
of the fallen tree trunks being visible for a hun- periority of the work of this engraving machine, but • ' • • • 
dred feet in length, and forty-five feet of it forming about six years ago an English firm bought from the SeDse of Smell In the Horae. 

a natural bridge. The geological interest in some of the maker in Newark, N. J. , a maehine for $8,000, but the The horse will leave musty hay untouched in bis bin, 
samples lies in their having the bark on intact and per- maker refused to deliver the machine until a man had no matter however hungry. He will not drink of water 
fect (which has hitherto been unknown) and in the re- been sent out to learn to work it, which after much dis- ' objectionable to his questioning sniffs or from a buc
markable brilliancy and beauty of the colorings, which cussion was done; but the man, who was an expert upon ket which some other odor makes offensive, however 
is proba.bly due to the exquisite polil!lh they take. The English machines, didn't want to be taught, but to be thirsty. His intelligent nostril will widen, quiver, 
colorings embrace <;Ivery imaginable shade of the yel- left alone with the machine. so as to show how foolish and query over the daintiest bit offered by the fairest 
lows, black, reds, grays, browns, white, and greens, it had been to bring him to the United States to learn of hands. A mare is never satisfied by either sight or 
combined in all sorts and manners of ways, not splashy how to use an engraving machine, So he was left alone whinny that her colt is really her own until she has 
as in marble, but sometimes blended, at others mottled with the machine for three weeks, after which time he certified the fact by means of her nose. Blind horses, 
or spotted , as it were ; while in yet others they seem to gave it up and meekly requested to be taught. The as a rule, will gallop wildly about a pasture without 
radiate in circular waves from the center, almost like work on these engraving machines must be of the very striking the surrounding fence. The sense of smell in
waved rays of colored sunlight. The specimens are highest order, better than for any other machine that forms them of its proximity. 
solid to the core and without blemish. Some of them is made of metal. A rather curious fact with reference Others will, when loosened from the stable, go direct
are small columns turned and polished ; but the great- to this section of the exhibition is that while every ly to the gate or bars opening to their accustomed 
est beauty is shown in the across-grain surfaces. The State in the Union' has appointed and has a commis- feeding grounds ; and when desiring to returD, after 
black specimens, I think, are what are called by the sioner here, only one State (Florida) has a State ex- hours of careless wandering, will distinguish the one 
West Indian aborigines tacuba posts, that is to say, hibit, the other commissioners having nothin" what- outlet and patiently await its opening. The odor of 
in many of the hard woods the outside of the trunk is ever to do. that particular part of the fence is their guide to it. 
a light color, while the core (which is not usually more The Florida exhibit consists of cotton, tobacco, resin, The horse in browsing, or while gathering herbage 
than about 8 or 10 inches in diameter) is dark, and in wood, and sponges, with some photos aDd a few other with his lip, is guided in its choice of proper food en
some cases a smoky black, just as the dark specimens unimportant items, occupying in all a small space of tirely by its nostrils. Blind horses do not make mis
here are. about 60 feet by 14 feet high. One thing that detracts takes in their diet. In the temple oftOlympus a bronze 

Mr. F. C. Hatch, who is in charge of the exhibit, says from the United States general section is that it does horse was exhibited, at the sight of which six real 
they never find any bark on these dark specimens, and not compare at all well in the matter of the general de- horses experienced the most violent emotions. ..:Elian 
this lends probability to the supposition that they are coration or ornamentation, upon which a good deal has judiciously observes that the most perfect art could 
tacubas or cores. There is one specimen attracting been spent in the general sections of other countries. not imitate nature suffiCiently well to produce so per
particular attention on account of its unusual degree The brass work exhibited by the Robertson Lamp fect an illusion. Like Pliny and Pausanias, he con�
of transparency in places, and in one of these places Co. , of New York, contains some excellent exhibits. and quently affirms that " in casting the statue a magician 
there is a coloring reminding one of the bloom on a there is no doubt that brass work for the housel},old is had thrown hippomanes upon it," which, by the odor 
well grown Hamburg grape or a luscious pium. A Rus- one of those things that is bound to increase very much of the plant, deceived the horses, and therein we have 
sian dealer gave recently $500 for a piece 28 inches in in the United States. Brass bedsteads are beautiful the secret of the miracle. The scent alone of a bnffalo 
diameter and 30 inches long, to be cut into table ·tops. and elegant, and just the class of work on which Amer- robe will cause many horses to evince lively terror, and 
Limb specimens are sold very freely at as low as $2, icans can bring self-acting machinery to bear so as to the floating scent of a railroad train will frighten some 
the English especially being purchasers. The material avoid expensive labor. long after the locomotive is out of sight and hearing.
is strong, of course. and exceedingly hard to cut and The Rookwood exhibit of art pottery, small as it is in Horse and Stable. 
polish, and hence the expensiveness . To cut through comparison to that in some of the foreign sections, is ------.. --..... ....... ,--.------
a 2 foot log takes thirty days, and wears the saw down quite up- in quality to any of them. In one point the THERE was an interesting exhibition recently at the 
from 6 inches to 2 inches wide. Corundu!ll and emery American sections surpass all others, and that is the naval proving ground at Annap01is of the Maxim 
used in connection with a chemical are applied to the visitor has no trouble in finding out anything he wants automatic machine gun, under the direction of Mr. 
saws. The polishing is done on a large iron disk ra- to know. One only has to show an interest and the at- Hudson Maxim, a brother of the inventor. The Army 
volving horizontally and supplied with emery and a tendants are alert, in a moment giving every detail of and Navy Registe1' says : Three guns were used, two 
chemical. Small pieces are polished embedded in plas- information. pointing out this, explaining that, and re- rifle caliber guns and a 1-pounder, caliber 37 milli
ter of Paris. Some of the small specimens are cameo ferring to the catalogues, whioh are far better got up meters. These guns were built in England, and are 
cut, and these are finding great favor as reminiscences than those of any other nation. JOSHUA ROSE. much more perfect than those which were exhibited to 
of the exhibition. _ , • , • our war and navy departments 80 year and a half ago, 

The exhibit of the Bureau of Engraving and ,Print- Dentistry ID 1 796. and at that time awakened so much interest. The 
ing naturally contains a great many examples of bank American dentists of the present day may, with j us- rifie caliber guns yield 700 to 750 shots per minute 
note work. and also engravings representing the heads tice, lay claim to a high reputation for skill and inge- respectively. The I-pounder yields nearly 400 shots 
of all the presidents, generals. admirals, and promi- nuity. The autograph letter of Washington, which per minute. Over 100,000 rounds of ammunition had 
nent officials and public men of the United States. The al;lpeared in the Journal of June 17, showed that con- bet!n purchased for this trial, and a large party was 
beauty of some of the engravings cannot be seen with- sider80ble enterprise was shown also by our dental present, including Commodore Sicard, chief of ord
out the aid of a magnifying glass. It seems a pity I forefathers. We have before us an interesting docu- nance. Two 6-pounder Maxim guns. built on the same 
that one of the engraving machines is not exhibited. I Illent which gives quite accurately the degree of pro- principle as the smaller guns, are expected here soon, 
but there are only three or four of them in existence, I tieiency which had been reached in dentistry toward and will be tried on the same grounds. One sellJi
believe, and all of them are kept in locked rooms and the close of the last century. It consists of an adver- automatic gun fires 60 shots per minute and the other. 
very zealously guarded all day and night. I am en- tisement issued by one Josiah Flagg, surgeon-dentist, which is fully automatic, will gh·e 150 shots per Illin
abled, however, to give an idea of their construc- who " informs the public that he practices in all the ute. It is probable that a company will soon be estab
tion and some interesting facts concerning them. The branches with improvements. i. e., transplants both litshed in this country for the manufacture of the 
depth of the lines of the border work say of a green- live and dead teeth with great conveniency, and gives Maxim guns. 
back is the one three-thousandth part of an inch deep, less pain than that heretofore practiced in Europe or 

� • ' • • • 
and the tool goes over the line thousands of times be- I America ; sews up hare-lips ; cures ulcers ; extrac� The best builders keep on file the Archi
fore it is cut to that depth. The tool-cutting edge is I teeth and stumps or roots with ea,se ; reinstates teeth tects and Builders Edition of the " Scientific 
formed by grinding three fiat facets at an angle of 45° \ and gums that are much depreciated by na.ture, care- I American." It enables a person about to bllild 

to tha center line of the tool. the cutting point thus lessness, acids, or corroding medicine ; fastens those to select from the �Dgravings tile style of ho1U8 
formed being a.t the extreme end or point of the ,tool. teeth that are loolle, uolnll wuted at the roots ; rep- liJuitina: his fancy aDd purse. 
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The San Diego Flume. 

This work is described in the Golden Era, . San 
Diego, Cal. 

The head of the system is in the Cuyamaca moun
tains, nearly 5,000 ft. above the sea. Here a reservoir 
is formed by a dam 35 ft. high and 720 ft. long, im
pounding about 3, 740 million galls. of water and cover-

. ing 900 acres. From the reservoir the water passes 
down a rocky ravine about 12 miles to the San Diego 
river, and just below this point of juncture with the 
river is a dam of solid masonry diverting the stream 
into the flume through regulating gates. This dam is 
400 ft. long and 35 ft. high, and cost $36,000. Behind 
this dam is another lake of considerable dimensions. 

From the head gates to the reservoir, 8 miles from 
the city of San Diego and 630 ft. above the city, is a 
distance of 35%, miles. This is the length of the dume 
proper. This flume is 6 ft. wide and 4 ft. high and is 
built of clear redwood plank 2 in. thick. At present 
but one tier of side planks is used, making the height 
16 in. The full capacity of this flume is ' 5,000 miner's 
in. daily, or 65,000, 000 galls., a quanti ty sufficient to 
irrigate 100,000 acres. The trestle work on this flume 
line is very substantially built, and the Los Coches 
trestle, one of the largest, is 65 ft. high in the deepest 
part of the valley and 1,774 ft. long ; the S weetwater 
trestle is 81 ft. high and 1,264 ft. long, and many others 
assume very considerable proportions. The total 
number of trestles is 315. The gradient throughout is 
4 ft. 9 in. per mile. In addition to the trestles a num
ber of tunnels had to be driven, 6 ft. square, or arched 
where the rock was bad. The longest tunnels are : 
Laukersheim, 1,900 ft. ; Los Coches, ' 3 13  ft. ; EI Monte, 
290 ft. ; Cape Horn, 700 ft. ; SOOlth FOl'k, 200 ft. ; Ander
ton, 270 ft. ; and Sand Creek, 430 ft. long. 

Besides supplying the city of San Diego, through 
the distribution system of the Coronado Water Co. , 
this water is to be utilized for irrigation purposes, the 
'surplus supply being sufficient for 40,000 acres. The 
present wa.tershed under control is set down at 150 
sq. miles, and other storage reservoirs will be con
structed as the need arises. One of these sites, near 
the La Mesa tract owned by the company, will im
pound 760,000,000 galls. of water, and the other has a 
eapacity of 1,250,000,000 gall�. 

Jtitufifit �mtrltau. 
the natural and the Leyden jar phenomena. In regard 
to protection . for a house, he expressed his opinion that 
a series of conductors crowning the roof in various di
rections and connected to copper wire conductors run
ning Ito the ground would be efficient. Copper wire 
one-fourth inch in diameter, he stated, would be the 
proper material. 

We are indebted for the original photographs from 
wbich our engravings were made to Mr. G. E. Davis, 
who is  an amateur photographer, residing at Dubuque, 
la. Much of the effect of the photos is lost in the cuts. 

. .  " . ..  
HOW TO PERFORATE GLA8S. 

To make a small hole in a plate of glass is a compara
tively simple matter. All that is required to do it is a 

PERFORATING GLASS. 

very ha:-d , sharp drill, some means for turning it, and 
a l ubricant, such as turpentine, for causing the drill 
to cut rapidly. A drill made in the usual form from 
steel wire and hardened by heating it until it is dark 
red and then plunging it in mercury, will be very 
hard, but not tough. Before the drill is heated it 
should be driven into a block of lead so that its point 
will just be inclosed by the lead, and after the drill 
has been hardened in the mercury its point should be 

THE LIGHTNING FLASH. inserted in the indentation in the lead, and the temper 
We illustrate in the accompanying cuts two very of the shank of the drill should be drawn over a lamp 

bea'ntiful examples of photographs of lightning flashes. or gas flame to a blue. The lead prevents the drill point 
For many years a radical misconception obtai ned as to from becoming heated sufficiently to draw the tem. 
the shape of a flash. It was represented very generally per, by conducting the heat away as fast as it arrives 
by the artist as of zigzag shape. This is seen in old at the point. When the shank of the drill becomes 
rema.ins of art in the representation of the thunderbolts blue to within a short distance of the lead, the drill; 
of Jupiter. Photography has done much to dissipate together with the lead, should be plunged into cool 
this erroneous view, but even without its aid the eye . water. 
could, if prepared, see that the conventional shape was The drill prepared in this way should be wet with 
incorrect. Thus in watching t.he discha.rge of a power- turpentine while in use to cause it to .. take hold." It 
ful induction coil or of a Holtz machine, a certain is advisable to drill , from · opposite sides of the. glass 
sinuoullity of outline can be recognized. whenever this il:l possible. The hole may be enlarged 

In - the engravings the same form is '  to - be , seen. by means of a sharp round ' flle wet with turpentine. 
Nothing of the zigzag appears, and 
there is a total absence of anythinlr 
approaching regularity. 0 n e c u t 
shows a discharge which is exceed
ingly curved, its curious path being 
traced out in relief against the 'dark 
sky, the reasons for its course being 
quite unknown. Prof. Lodge's char
acterizations of the eccentric nature 
and ways of the flash seem quite 
warranted. In the other cut ; two 
flashes are shown, which exhibit the 
branching effect now often caught 
upon the sensitive plate. 

The recent investigations by Profs. 
Herty and Lodge have done m uch to 
confuse as well as enlighten the mind 
upon this subject. The discharge of 
tbe Leyden jar can no longer be treat
ed as a simple action. On the con
trary, it is complex and consists of a 
series of oscillations, first in olie direc
tion and then in the other, lasting bnt 
an extremely short time, but in a 
small fraction of a second , beating 
back and forth many hundred times. 
Prof. Lodge, addressing himself· to 
the practical view of the subjeet, 
studied lightning rods and came to 
several , rather startling conclusions. 
He decided that iron was a better m a-
terial than copper, and that slight 

PHOTOGRAPHS OF LIGHTNING. 
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posite edges of the disk, and a thick bar of wood, 
wbich is bored at the center to receive the copper or 
brass tube, is placed upou the blocks and clamped 
firmly to the table. The glass plate is arranged so that 
its axis concides with that of the hole in the bar. The 
plate is  then clamped in place by gently inserting two 
wooden wedges between the wooden bar and the glass. 

Tbe tube by which tbe cutting is done is stopped by 
a wooden plug at the middle of its length, and in the 
upper part is i n serted a soft rubber stopper which 
rests upon the wooden plu g, also a piece of heavy rub
ber tubing which rests upon the stopper. In the 
rubber tube is inserted one end of a close-fitting metal 
shan k, the other end of which is fitted to an ordinary 
drill stock. This arrangement provides for a certain 
amount of flexibility in the connection between the 
tube and the drill stock. The tube is revolved by the 
gearing of the drill stock while it is supplied with a 
mixture of No. 4 emery and water or emery and tur
pentine. The pressure on the drill stock should be 
light, and the tube must be lifted frequently to allow 
a fresh supply of emery to reach the surface being cut. 
This device makes a hole in the glass in a short time. 

If a larger aperture is desired the glass is first d ri lled 
in the manner described, and enlarged by careful cut
ting with a diamond. 

• • • • •  
The Stove Trade. 

The annual convention of the National Association 
of Stove Manufacturers was held at Saratoga, N. Y., 
June 19. We take the following from the address of 
the president, Mr. Geo. H. Barbour : I bave reason to 
believe that the spring trade, which !las j ust passed, 
has been anything but satisfactory to .many of us. Un
der such conditions will it not, prove profitable to con
sider briefly the causes and see if we can point' out some 
of the remedies ? My first would be that merchants 
may have carried over a larger stock of cooking stoves 
and ranges from fall purchases than we may have esti
mated. 

Another, and perhaps the main, cause of a general 
shrinkage is the growing sale of gasoline stoves, for 
which we do not make sufficient allowance, and those 
of us who do not manufacture or sell this class of goods 
should take this into consideration. Allowing that 
the prices of pig iron have ruled low during the past 
six months, I do not consider this has any essential 
bearing upon the present condition of business ; a 
reduction of $5 per tou in the price of iron only re
duces the cost of a �OO pound stove fifty cents, and 
seventy-five cents on a 300 pound stove, and even this 
reduction is more than made up by your yearly outlay 
on patterns, additional ornamentations, etc. Who of 
us ten years ago would have thought stove manufac
turers would be using ornaments to adorn our stoves 
at a cost of one to two dollars ? But such are the facts 
to-day, besides largely increased expenses in various 
ways. ; In addition to this, the weather has been 
against general bu.siness. ; but be this l:los it may, what are 
the remedies ? I can offer but one, as this condition of 

things I have mentioned is liable to 
come up at any time. It is this : We, 
as man ufacturers, have got to watch 
our business all the more closely ,and 
endeavor to keep our production well 
in hand, so that if the demands de
crease, we will not find ourselves with 
large stocks on hand. 

I believe this subject of allowances 
has had a great deal to do in bringinJit 
about. disappointment to many of us 
when the results of the year's business 
have been. ascertained. We may some
tiJnes . conclude when some good cus
tomer . asks for a special five per cent 
discount or for an allowance of freight, 
with no cartage, etc. , to a llow it, but 
let us see what such decisions may cost 
qs in . our year's business. 

Suppose Mr. A. bas a business whose 
yearly sales average say $600,000. He 
is anxious . to largely increase his busi
ness, he wants to swell the volume up 
t.o $900,000, and concludes, as an expe
rit�ent, to . reduce his prices five per 
cent ; . just , see what this means ; if he 
showd , only sell $600,000 worth, it 
would eost him f30,OOO, and if he sold 
$900,000 .worth, $45,000. 

The first named amount means ten 
per cent on a capital of $300,000, and 
the second amount· fifteen per cent. 

imperfections or even breaks in its continuity did little 
harm. 

So radical a departure from the views hitherto held 
by scientists was not allowed to' pass unchallenged, and 
Mr. Preece and <:>thers have opposed them strenuously. 
At the recent meeting of the Society of Electrical En
gineers held in this city, Prof. H. A. Rowland, of Johns 
Hopkins UnIVersity, spoke against them. He expressed 
his doubt as to whether the discharge of a thnnder 

'Cloud ' was, as a rnle, oscillatory at · all, and thought 
that no comparison could properly be drawn between 

When larger holes are required these can not conve- Now, is there any member present who be lieves that 
niently be made with a drill. A copper or brass tube any stove manufacturer in this country could do busi
charged with emery and water or emery and turpen- ness many years on any such a basis ? I think not. 
tine, and rotated in contact with the glass, will soon N ow, just consider for a moment the reverse of this 
cut a hole a littIe larger than the tube. state of things, that on the above amount' of sales he 

Simple ways of guiding and revolving the tube are tries to get flve cent better prices ; see what a nice 
shown in the annexed ' engraving� The glass to be I pr

.

ofit it is of itself. 
drilled, which may be ' the plate of an electrical ma- ' • , . '  • 
chine for example, is placed upon ' a ·  table with a few 

I 
THE so-called antique oak is ordinary American oak 

thicknesses of . paper underneath its Center. Two sawed in a pecu
.
liar way and stained to look like the 

blocks are placed; on the table ' at diametrically op- oH English oak. 

© 1889 SCIENTIFIC AMERICAN, INC



AUGUST 3, I 889·J  
THE RETSOF SALT MINES A T  GREIGSVILLE, N .  Y. 

BY S. L. SHELDON; 
The Retsof salt mines are situated in the southern 

part of the town of York, Livin�ston County, N. Y. 
The name under which the works are conducted is 

The Retsof Mining Co. This company was formed in 
New York City, under the able management of Mr. 
J. W. Foster, after whom it was named, the name of 
the mine being the word " Foster" spelled backward. 

The �reat undertaking of channeling for salt was 
commenced in the fall of 1884. A whole million was 
expended to accomplish the work, which occupied 
about a year and a half. Now, however, these mines 
yield bountiful returns, being one of the best paying 
industries in the count ry. 

Five hundred tons are taken out daily and sent to 
all parts of our Union ; to the West, for salting cattle ; 
to the East, for making soda ash ; to Ne w York, for 
statuary ; and to many other places, for miscellaneous 
uses. 

The supply seems to be inexhaustible. It is  claimed 
that it will last for a thousand years. 

In the vicinity of the mines a whole village of 
wooden huts and houses have been constructed, also 
boarding houses, stores, and offices have turned the 
once desolate place into busy bustle. In the midst of 
all rises a huge tower, which is the head house or en
trance to the mines, and also serves as an elevator by 
which the salt is conducted into great ch utes and store 
houses. At the east of this tower are the boiler and 
engine rooms, where twelve boilers, with a capacity of 
nine hundred and sixty horse power, furnish the force 
to run the powerful machinery. To run the twenty 
foot drum on which the cable is wound requires three 
hundred horse power. To run the blower, crusher, air 
compressor, and electro-dynamo also requires powerful 
engine power. Two hu ndred men are employed about 
these mines. Most of these are Italians. 

At present the mines are reached only by one shaft, 
although the second shaft is down about two hundred 
feet. This entrance ill a vertical shaft, 16 by 20 feet and 
1, 185 feet deep. It is provided with t wo cages, drawn 
up and down by cables, and these are so arranged that 
when one is ascending, the other is descending. 

The sensation of descending into the mines is some
what peculiar. For the first five hundred feet the 
descent is natural , but for the remaining distance one 
seems to be ascending. The descent to the mines. 
which are about 1,085 feet deep, occupies about a half 
minute. 

At present the mines are located in the upper stra
tum. There are two strata of salt, the first about 9 
feet thick, the second, separated by 12 feet of rock, is 
about 60 feet thick. Excavation is commenced at the 
top. Then, of course, when the second stratum is be
ing worked, supports will be left at different points, so 
that there will be no 
danger. 

The mine, which has 
b e e n  worked a b o u t  
three years, p r e s e n  t s  
n:.ainly such an appear
ance as is seen in the 
dia/!ram , except the re
presentation of numer
ous cross cuts, now all 
the time being excavat
ed. The cross cuts re
presented ill the dia
gram are those through 
which the rail cars run. 

'� ... ' 

salt with air drills are filled with dynamite, which is 
exploded by electricity. Then the loose salt, on cars 
holding about four tons, is drawn to the shaft over a 
railroad by mules. At present eight mules are em
ployed in hauling the salt. They are kept in the mine 
all the time, either in the stables or in the barnyard. 
Nearly one hundred men are employed in the mine, 
either as foremen, mule drivers, miners, or their assist
ants. 

In the mine the air is quite p ure. This condition is 

A DIAGRAM OF THE INTERIOR OF THE MINE. 

obtained by drawing out the foul air and forcin g  fresh 
air in. The air is dry as well as the mine, and has a 
chloric smell and a saline taste. The temperature is 
about 60° Fahr. The most noticeable feature to a 
novice is its darkness and absolute stillness. It has a 
peculiar silence of its own. All  disturbances, elemental 
and otherwise, which prevail in the open air are un
known and unfelt. The nervous person can there feel 
secure from the feeling of alarm which a thunder storm 
excites. 

'.rhe miners use tallow candles to dispel the depress
ing darkness, the foremen, drivers, and shovelers use 
kp.rosene l amps, while the poor mules have to stumble 
around in the d ark. 

One of the strangest sights to a visitor is the black
smith's shop under ground. It , is a very convenient 
and important feature of the mine, however, and Vul
can has a busy time indeed shoeing mules and sharp
ening the miners' drills. 

The mine seems to be supplied with all modern con
veniences. Among them is a telephone where one can 
converse with the superintendent above, an air whistle 
used as a signal for com mencing and quitting work. 
There is also a system of pipes running to the different 
cham bers which supplies the drills with compressed air. 

The largest part of the salt taken out of the mines is 
of a dark gray color, and is claimed to be purer than 
that of a lighter color, being free of magnesia. Other 

Generous Gin Cor a Great Photographic Telescope. 

Dr. Ed ward C. Pickering, director of Harvard 
College observatory, sends us a circular stating that 
the astronomical observatory of Harvard College has 
received from Miss C. W. Bruce, of New York, a gift 
of $50,000, to be applied " to the construction of a photo
graphic telescope having an objective of about twenty
four inches aperture with a focal length of about eleven 
feet, and of the character described by the d irector of 
the observatory in his circular of November last ; also 
to secure its use under fa\"orable climatic conditions 
in such a way as in his judgment will best advance 
astronomical science. " 

This instrument will differ from other large tele
scopes in the construction of its object glass, which 
will be a com pound lens of the form used by photo
graphers and known as the portrait lens. The focal 
length of such a lens is very small compared with its 
d iameter, and m uch fainter stars can be photographed 
in consequence. The advantage is even greater in 
photographing nebulre or other faint surfaces. More
over, this form of lens will enable each photographic 
plate to cover an area several times as great as that 
which is covered by an instrument of the usual form. 
The time required to photograph the entire sky is re
duced in the same proportion. A telescope of the pro
posed form, h aving an aperture of eight inches, has 
been in constant use in Cambridge for the last four 
years, and is now in Peru photographing the southern 
stars. It has proved useful .for a great variety of 
researches. Stars have been photographed with it too 
faint to be visible in the fifteen inch refractor of the 
observatory. Its short focal length enables it to photo
graph as faint stars as any which can be taken with 
an excellent photographic telescope having an aper
ture of thirteen inches. Tho eight inch telescope will 
photograph stars about two magnitUdes fainter than 
can be taken with a similar instrument having an apf'r
ture of four inches. A corresponding advantage is 
anticipated from the increase of the aperture to twenty
four inches. Each photograph will be thirteen inches 
on a side, and will cover a portion of the sky fi ve 
degrees square, on, a scale of one minute to a milli
meter. The dimensions will be the same as those of the 
standard charts of Chacornac and Peters. The entire 
sky would be depicted upon about two thousand such 
charts. 

It is very important that the best possible location 
should be found for such an instrument. In Europe 
and in the eastern portions of the United States, where 
nine-tenths of the principal observatories of the world 
are situated, it is cloudy for a large portion of the year. 
Great advantages are expp.cted from a location where 
clouds and haze are seldom seen. 

This generous gift offers an opportunity for useful 
work such as seldom occurs. It is expected that the 

B r u c e photographic 
telescope will exert an 
important i n fl  u e n c  e 
upon a s t r o n o m i c a l  
science by t h e  I a r g e 
amount of material it 
will furnish. 

• • •  
Progl'ess of" the Metric 

System. 

The main gangway 
extends due east about 
a quarter of a mile. 
This is about nine feet 
high and from four to 
e i g h t  y a r d  s w i d e. 
Leading off on either 
side there are 25 cham
bers at right angles to 
the /!angway, on the 
north 13, on the south 
12. These chambers ex
tend about 30 rods on 
either side the gangway 
and are nearly as large 
as the gangway. The 
chambers, as buildings 
of a city, are designat
ed with e ven numbers 
on the one side and odd THE RETSOF SALT MINE, NEW YORK STATE. 

At a recent meeting 
of the French Academy 
of Sciences, M. De Ma
larce, speaking of the 
extension of the metric 
system of weights and 
measures, gave some 
interesting figures. In 
1887 the a g g r e g a t e 
population of the coun
tries in whicll the me
tric system was com
pulsory was over 302,-
000,000, being an in
crease of 53,000,000 in 
ten years. In 1887, in 
countries with a popu
lation of close on 97,000,-
000, the use of the sys
tem was optional ; and 
the countries where the 
metric system is legally 
admitted in principle 
and partially applied (as 
in Russia, Turkey, and 
British India) had, i n  numbers o n  the other. 

The shaft ·  enters the mine at the west of the main 
gangway, while a little to the north there is an air 
shaft in construction. Situated in No. 2 are the mule 
stables, :which can 'accommodate 15 or 20 mules. In No. 
6 is the blacksmith's shop. As this stratum is undu
lating and slopes toward the west, so also does the 
mine. It is calculated that half as much salt will be 
left in the pillars as there is taken out, i. e. , one-third 
of the salt will be left for support. , 

The process of loosening the rock salt from its firm 
bed is accomplished by blasting. Holes made into the 

portions of salt are of a. reddish cast, while occasionally 
clear crystals the size of a m an's hand are obtained. 
These crystals are found next to the rock, and are 
fastened so tightly to it that they are usually destroyed 
in separation. The crystal salt is chiefly found on the 
north side of the mine . 

1887, a population of 395,000,000, being an increase of 
54,000,000 in ten years. The increase is due to the 
growth of population in countries which had already 
adopted the system and to its adoption by new coun
tries. The systems of China, Japan, and Mexico are 
decimal, but not metric. The metric system is thus 

• , .  I .. legalI.y recognized by 794,000,000 of people, and the 
Persons contemplating building will find it three last named countries have a population of about 

to their advantage to subscribe for the Archi- 474,000,000. So that only about 42,000,000 of inhabi
tects and Builders Edition of the " Scientific- tants of · the civilized world have systems which are 
American." $2.50 a year. Sing!'e copies 25C. neither metr..ic nor decimal. 
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I-tit.tifte l.t'i'll. 

8IJ[l'LE SCIENTIFIC EXPZlWDlI'H. ride formed by the combination of the vapOrs of the 
EXPERIMENTS WITH EGGS. two chemicals. 

Some of the phenomena of fluid friction may be 4n effective way to show the same experiment to a 
beantifully sho wn by very simple experiments devised class is to blow across the mouths of two bottles con
by Sir William Thomson. '.rhe materials nece8l!ary are taining stroug ammonia and hydrochloric acid, and 
two eggs-one raw, the other hard boiled ; two rubber placed in line with the lips. A large room may thus 
bands of such a size as to clasp an egg flrmly when be ruled with dense fumes in a few minutes. A. B. P. 
slipped on length wise ; two thin ste�l wires, about the • • •  , • 
size of those sometimes used as E strings on guitars ; , ... he naklnc oC DiamODU. 

and a mirror or a large plate, or other smooth surface, The practical production of the diamond by artificial 
w i t  h a. 1 e d g e means has been the theme of a great deal of thought 
around it to pre- and a good many experiments, but up to this time it 
vent the eggs roll- has eluded all the e1l0rts of the experimenters, though 
ing 011. carbon crystals closely approacl1ing the gem have more 

From a gas fix- than once been secured, while many persons still think 
ture, or other con- it is merely a matter of time, and not a long one at 
venient support, that, when this secret will have been wrenched from 
the two wires are nature. In some receut experiments .on the effect of 
hung, and to the high temperature and pressure on carbon, by C. A. 
lower end of each Parsons (Journal of Chemical Society), carbon rods 
one is fastened one were surrounded by benzine, paraffin, treacle, chloride 
of t h e  r u b  b e r or bisulphide of carbon, and submitted to great pressure 
loops. Into these in a hydraulic press, the rods being meantime heated 
loops the eggs are by passing an electric current through them. In some 
slipped,with their cases a considerable amount of gas was evolved, and a 
long axes'vertical, soft, friable deposit of carbon produced. In no case 
as shown in the was the density of the .carbon increased. When the 
figure. Grasping rod was surrounded with silica the latter fused, and the 
one egg in the fin- rod was largely converted into graphite ; the same Oc
gers of each hand, curred with hydrated alumina in lime or magnesia, 
they are gently the rod being rapidly destroyed with evolution of gas. 
turned 0 n c e or With layers of coke, lime. and silica, the rod was 
twice round and rapidly corroded, and was found after the experiment 

then let go. The eggs show a surprising di1lerence to be coated with a coke-like la.yer of great hardness, 
in behavior. The boiled egg keeps twisting to and sufficient to scratch rock-crystal and ruby and to wear 
fro, after the manner of a torsion pendulum, while down the cut facets of a diamond. It resists the action 
the raw oue comes almost immediately to rest. The of a mixture of hydrofluoric and nitric acids. 
explanation is easy. The hard boiled egg, being .. . . I .. 
rigid throughout, turns as a whole, while the raw egg, Alf I.PROVED LIFTING lACK. 

being soft inside, has only its shell moved by the tor- The accompanying illustration represents a device 
sion of the wire, the contents remaining stationary, more particularly designed as a liftinj!' jack for car
because of their greater inertia. The shell is thus riages, which has been patented by Mr. J. Merritt 
made 'to rub to and fro on its contents, and being very Smith, of Greenwich, Conn., Fig. 1 being a perspective 
light, is soon brought to rest. and Fig. 3 a ver-

Sir William Thomson has used this experiment to J tical s e c  t i o n  a I 
illustrate one of the proofs that the interior of the eartb view. The verti-
is solid. If the earth consisted of a thin shell or crust cal s t a t  i o n  a r y 
of hard rocks surrounding a fluid or pasty nucleus, as post or standard 
has been until recently generally taught, he says that of the jack is a 
the observed swinging and swaying motions of the solid flat bar hav-
earth's axis in precession and nutation would be im- ing a vertical slot, 
possible. Any such motion would soon be stopped by in" one edge of 
interior friction. which is a tleries 

Place the eggs on the mirror or plate and, try by a of downwardly in-
sudden twist with the fingers to spin them on end like clining b r a  n c h 
tops. With the boiled egg one readily succeeds, but slots or pockets, 
the raw egg will h ardly make a single rotation before as shown In Fig. 
it falls on its side. The flnger twist has merely moved 2, the lower walls 
the shell, the inside remaining at rest. Professor Men- of these pockets 
denhall has remarked that this experiment furnishes a forming , rests or 
solution to Columbus' problem-how to make an egg supports for the 
stand on end : first boil the egg hard, and then spin it. fulcrum p i n  0 f 

The third experiment is the one that occasions great- the operating lev-
est surprise. The boiled egg is spun on its side on the er. The hollow 
glass, and the palm of the hand is then gently brought ' bar or case con-
down upon it for an instant. The rotation, of cOurse, stituting the lift-
stops at once. But when the same thing is tried with SMITH' S LIFTING lACK. ing upright of the 
the raw egg, as soon as the hand that stopa it is re- jack slides up and 
moved, its rotation begins again. In this case, when down this stationary post, and is connected by oppo
the shell is stopped, its fluid contents remain in motion, sitil side l inks with the curved inner upper end of the 
and, rubbing against it, set it in motion when the hand operating lever, the fulcrum pin of which is placed in 
is taken away. It astonishes one to find how long the any one of the notches or branch slots of the standard, 
egg may be held still before this e1lect stops ! according to the height the lifting upright is desired to 

SMOKING AN EMPTY PIPE. start from. The operating lever has a stop, iu the slot 
A neat adaptation of a familiar chemical experiment receiving the stationary post, 80 that when the lever is 

i s  n o w  b e i n g fully down, the side links connecting it with the lifting 
shown by travel- upright will be in an approximately vertical position, 
ing c o n  j u r e r s  . or so that the line of resistance may be a trifle on the 
The p e r f o r m e r inside, to prevent shifting of the fulcrum pin, thus 
c o m ·6 s lorwa,r4 making the jack automatically lock itself when raised. 
with a common • • • , .  
clay tobacco pipe Peanu' •• 
in each hand, and According to a cOI'respondent of the New York Even
a f t e r  exhibiting ing Post, 3,200,000 bushels of peanuts are consumed in 
them and blowing I this country every year. They come chiefly from Vir
through them one ginia and North Carolina, although Tennessee also 

at a time, to produces a small crop. " Peanuts are planted at corn
show that they planting time. Each kernel produces a running vine, 
a r e  e m  p t Y , I like crab grass, and each root produces about twenty 
p u t  s t h e  m pods. When ripe, the plow is run through the loamy 
III 0 u t h t 0 soil, on a dry day, j ust before frost. The nuts are 
mouth, as in I dried and shocked up like corn to keep dry before 
the figure, and : housing. When marketed, they go to a cleaner, where 
at 0 n c e pro- they are put through steam power machines and 
ceeds to draw polished, after which they are graded according to 
v 0 I u m e s 0 f size and -variety. This year there is but two-thirds of 
smoke f r o III a crop, and they are higher in price than since 1 884. 
t h e  m . T h e  I The crop begins to come into the market about the 
merest tyro in flrst of September. The Virginia nut is the largest 

chemistry will at .onoo rightly guess that one of the and flnest. The Wilmhigton is a smaller sort, and the 
'pipes is slightly moistened ' inside with hydrochloric Sp&nish nut, a still smaller variety, islone whose ker
acid and the other with ammonia, and that the clouds · nell , peel perfectly cl8llon, thus making it valuable for 
of smoke are werely fumes of the &a.lt &IIlIIlODium chlo- ooDfeoiioDery." 

[AUGUST 3. 1889· 
Alf DlPROVED WALL PAPER PROTECTOR. 

A hand device to hold against the · wall of a room 
when the base boards, door frames, etc. ,  are being 
washed, to prevent soiling the paper, and allow the 
cleaning to be done close up to it, is illustrated here
with, and has been patented by Mr. Frederick W. 
Woodhull, of Lincoln University, Chester County, Pa. 
The body of the protector, A, is preferably made of sheet 
metal, with its ends, b b, turned outward or back, and 
its longitudinal marginal portions, c c, preferably set 

WOODHULL'S WALL PAPER PROTECTOR. 

inclining outward from the face of the body. Two in
dentations, d d, are made in the bpdy from its back, 
forming partly spherical protuberances on its face, 
which rest on the paper to be protected, their form 
preventing inj ury, and giving the protector a slight 
pitch, so that its longitudinal margin will flt close to 
the wood work. Upon the b ack of the body and ex
tending its whole length is a handle, e; soldered or 
otherwise suitably attached. It is said that prepara
tions are being made to manufacture these protectors 
in large quantities. See business and personal column. 

. . . .. . 
Alf IJ[PROVED FENCE. 

The accompanying illustration represents a fence 
more especially designed for , inclosing cemetery lots, 
but also well adapted for use in connection with lawns, 
gardens, and pleasure grounds, etc. It forms the sub� 
ject of a patent issued to Mr. Henry E. Macrea, of 
lIudsoIl, N. Y. Fig. 4 represents a fence constructed 
according to this invention, Fig. 1 being a broken and 
partly sectional elevation showing the manner of con- ' 
necting the metal rods or tubes with the stone post. 
The post has tapering recesses or sockets of circular 
dovetail shape in its opposite sides, into which are 
inserted first one and then the other of two loosely 
fitting half sleeves encircling the rods or tubes, &8 
shown in Fig. 2, each half tlleeve rocking upon a pin 
or bolt passing transversely throllgh the rod or tube, 
such pin or bolt engaging with notches in the faces of 
the half sleeves. An outer flange or nut is made to fit 
the rod or tube freely, and also to receive the outer end 
portions of the half sleeves, when these portions are 
brought together, as shown in Fig. 1, whereby the 
inner end portions of the half sleeves are spread out
ward within the tapering I!ockets, forming locking 
devices. Fig. 3 shows a modified form of construction 
in which the outer flange or nut is screwed on to the 
half sleeves to hold the latter in locked position. This 
invention is also applicable to fences or railings in 
which metal uprights or rods are secured at their lower 

MACREA'S FENCE. 

ends in stone sills, or may be used in fences in which 
the posts or supports are of other material than stone. 

_ 4 • • • , 
THE usual thickness of veneers for furniture is from 

one-elghth to one-fortieth of an inch, but &8 a curiosity 
they are out as thin as 160 \0 an inoh. 
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UOBJrTLY PATDTBD IlIVBJRIO.L 

B .... oeenoc. 
FEED WATER HEATER AND C o  li

DBNSBB.-Jobn Wlllenbrink, New Richmond, Oblo. 
By tbls Invention the water supply pipe connecting 
with the pump dlscharglug into tbe boiler is made 'with 
a number of vertical pipes opening luto It, and connected 
with the exhaust pipe of the englue, the construction 
being simple 'and effectively utilizing tbe ,exhaust 
steam to beat the feed water. 

STEAM WHISTLE.-James R. Eldridge, 
Yarmouth, Nova Scotia, Canada. This invention pro
vides a .ound de,dector, consisting of a cuting, eltber 
solid or hollow, having a curved under surface, whereby' 
tbe sound waves Wlll be dellected horizontally over a 
large area. the device being of simple construction, and 
designed ,to be expeditiously attacbed to or detached 
from any form of whistle. 

SAFETY PILOT FOR LOCOMOTIVES.
Norman S. Mussey. New York City. ' This is an ap· 
paratus having telescoping air chambers and telescop
Ing tube., operated by steam or :compressed air, and 
attached to the front of the train by wblch It Ia pro
pelled, the apparatuB beinl( so arranged that In case of 
collision it will act as a collapsible cushioning buffer to 
remove the shock of collision from the train. 

Ballway AppUanee .. 
CAR COUPLING. - Edward E. Miller, 

Avenue City, Mo, The drawbar has a side openinll and 
the end of a borizontal trip lever projects into the link 
throat, there being combined therewith a vertical lever 
with a hook at its upper end and a horizontal hand 
lever fulcrumed to the end of the car. bavlng on Its 
Inner 8ide a loosely connected couplinlt pin, whereby 
cars may be automatically coupled, and golug between 
them for the purpose is avoided. 

CAR COUPLING._ - John M. Burden, 
Huntsville, Ky. Tbis i8 a device by which cars may be 
coupled by simply securing the coupling bar in one 
drawhead and forcing the cars together, wben the free 
end of tbe bar wlll enter the otber drawhead and be en· 
gaged. thereby, the invention coverinll various novel 
details of construction and combinations of parts. 

Mechanical. 

MECHANICAL MOVEMENT. -George W. 
Tbomas, Ogallala, Neb. A pltman con81stinJr of two 
grooved bars connected by .tb wltb each other Is 
combined with a gear wheel on a malu shaft meshing, 
Into the teetb, while crank dlala! engage by tbeir crank 
l>in8 the grooves in tbe bars of the pitman, the device 
being s]ll'cially intended for reversing motion and ap
plylnlt power in a direct manner throughout the length 
of the stroke. ' , 

WATER MOTOR. - Louis P. Santy, 
Clements, Kansas. ,This motor consists of two endless 
chains passlnll over drums located on opposite shores, 
witb bookets of special construction pivoted on the 
�halns and operated on by the fore.e of the water, and 
\8 especially adapted to he uBed uDder waterfalls, in the 
�urrents of streams. etc. 

LUBRICATOR FOR S P I N N I N G  M A
OHINBBY.-LaZarus B. Sanford and Tbomas Grisenth

' waite, Fall River, Mass. This Is a lubricator hinged on 
one of the links of tbe ttmsjon device,' and bas an aper
ture discharging into a concave recess formed on the 
In81de of the foot resting on the neck of _ the roll, thus 
supplylnll the nece88Bry lubricant to the top rolll while' 
cleanlug and clearing the rolls and forming a smooth 
round lap on the top clearer for mul8\!. ' ' 

Au:nco11oral. 

LISTER AND DRILL. - W i l l  i a m A. 
LoD/lhry, Odessa, Neb., Tbis is a combined machlue 
by wblcb the usnal subsoil plo,\ls dlapensed with, and 
tbe edlt8 of tbe trencb Is left at an angle Instead of per
pendicular, so that grass wUl not soon appear at the 
JOint of the tum of the furrow, there being combined 
with the Iistmg plow and drill concave and inwardly 
curved blades, adjustably secured to the Inside of the 
b\ould bOard. 

ROLLER COLTER. - Sidney Cook, Or
lando, Fla. ' Thi8 Is a plow colter to cut weeds, etc., in 
advance of ' the shaft, the colter head having rearwardli 
extending arms secured at their forward ends thereto. 
and the colter being jOuTnaled in the rear of these arms: 
wbile' wecd-depressing arms are secured to the colter 
bead and curved downward and rearward Dnder the 
colter arms • . 

REST FOR PACKING HATS.-James W. 
tleymour, Brooklyn. N. Y. This i8 a device in which 
bats may be expeditiously and conveniently pJaced, 
"nd, when packed, will ride Independently of each 
!)ther, consl.eting of opposed tubular columns havmg 
Ilpon one face transverse outwardly extending tongues, 
the deviCe not marrinlt or injuring tbe bats, and the 
hats being so held that the device may be upturned with
out danj\er of epllling �he contents. 

JOINT FOR FOLLOW SHELLS, ETC.� 
Lyman White, Waterbury, Conn. This is a joint for 
'such articles as house boilers. amm�n,\a , receIvers, soda 
tanks; etc., the opposing cylinder seCtion8 havl!)g their 
contignous ends turned Inward, in combination with an 
lnterior peripherally grooved tie ring and an exterior 
.locking ring, whereby a simple and durable joint may 
be conveuiently and expeditiously made. 

BOLDBRING CLAMP.-Henry , C. Atkin
son, Scottvllle, Ky. ThIs II a machine for use In solder
Ing together the sections to form eaves troughs, and 
also for soIdel"lng the sections C!f spouting, tbe, machine 
consistinll of a body piece with a groove In one side 
and In the other side a trough·lIke cavity with a atop, 
seat, or bearing, at one edge of the cavity, and a presser 
at the opposite edge, 

WINDOW SCREEN.-William J. Horton, 
Halifax, Nova Scotia, Canada. The lower end of the 
screen, of fabric or woven wire, Is nailed to the window 
sUI, and Its lateral edges are connected with and slide 
on rods llxed vertically on the Inner aides of the window 
frame, the upper edge of the screen being secured to the 
under side of a wooden cross bar detachably connected 
witb the sash, the screen being drawn out and stretched 
when the sash is l-alsed, and partially folded when the 
sash Is closed. 

SEWER PIPE . .:...John A. Missud, New 
Orleans, La. Tbis sewer pipe .is provided with a small 
supplementary pipe on its lower inner surface through· 
out its lengtb, sucb 8uppiementai pipe bemg cast In· 
tegral with the malu pipe, and provided with frequent 
perforations, whereby the main piPe may be effectively 
lIushed when desired to remove sediment. 

WASTE PIPE COUPLING. -William H. 
H. Davis, Pbiladelphia, Pa. This coupling conslat8 of 
a sectional or two-part malleable iron clamp plate, eacb 
part provided with a lug for the passagi, of a bOlt by 
wblcb It is held to the cnpped end of a water pipe fttting 
tbe taperinl( nozzle of an ordinary kitchen sluk, wash 
bOwl, etc., allowing easy connection or disconnection. 
with economy of time, labo� and material. 

BOOT OR SHOE LAST. - Arthur M. 
Leighton, Port TOWD&end, Washington Ter. Tbla last 
compriBes a heel piece, foot piece, and novel connectioDII 
between theBe parts, the foot piece belug pivoted be
tween itII ends, so that it can be turned end for end, 
aud belull shaped differently at ita opposite ends so It 
may ftt dI1!erent shaped shoes when adjusted to cor· 
respon(l therewitb. 

ADJUSTABLE LAsT.-Arthur M. Leigh
ton, Port TownBend, Washlugton Ter. Tbis invention 
covers an Improved adjustable cobbler's last, designed 
to be readily adjusted to closely fit any size of boot or 
sboe, whether with a pointed or wide toe, whUe it can 
be readily lengthened or shortened &8 desired, the last 
belug strong and simple In construction. 

WINDMILL POSTS. - Leonard J. M. 
Nehf, Sutton, Neb. Thill is an anchoring attachment 
by which such posts may be Ilrmly Ilxed In the ground 
without digging the large holes heretofore required, and 
conslats of two leg portions, with a yoke for holding 
their upper ends apart, th4/ legs having a pivotal boar· 
ing In the yoke, while a wedg.; is forced between the 
lower ends !>f the 'egs to Ipread them apart. 

GATE.-Amon W. Chilcott, Mattoon" 
Dl. Thla Is a gate adapted to be opened or closed with- ' 
out dl8monntlug from the horse or vehicle; and auto
matically looked lu eit.ber opened or closed posltlo!l, 
being a hinged gate with a lever pivotally connected to 
it at one end, a triangle hinged at Its baBe and pivotally 
connected at Its apex to the lever, witb a weillht on the 
projecting end ot the lever beyond the apex of the 
triangle. , 

CEMENT.-Carl Straub, Syracuse, N. 
Y. ThI8 is a special composition; in which Ia used such 
gypsum &I tound in Onondaga and Cayuga CountIes, ' 
N. Y., sulpburlc or muriatic acid being used therewith, 
and a retarder. auch : as glue or oil ,  with the calcined 
calcareous base -and silicate of potasb or natron. the 
materials beIng compounded in proportions and after 
the manner described. 

TmLL COUPLING JACK. - James M. 
Smith, Greenwich, Conn. In this jack the strap-like 
clamp is combined with a lever having a changeable 
fnlcrum to operate on the opposite sIde of the axle, a 
single movement of the lever serving to keep the jack 
to ita hold without a continued strain or pull, thus 
making the jack automatic, and affording IncreaBed 
facilities for adjustment, 

PIPE DAMPER. - Mark J. Liddell, 
Mount Pleasant, Micb. Tbla Is a damper applicable to 
the pipe or draught line of any stove, heater or furnace, 
and consl8ts of two plates pivoted at contiguous edges, 
with a latch device connected to the plate pivots and 
adapted to'hold the plates at any required adjustment, 
the device being simple, luexpensive, ' and efficient, af
fording perfect control of the draught. 

LADDER PLATFORM BRACKET.'-:"Lewis 
B. Laskey, Dover, N. H. This is a device which may be 
securely futened to the rounds on any part of a ladder, 
and Is deslgued to afford an easy anei ftrm footing for 
_lIB, painters, etc., or to facilitate the pickinlt of 
fruit, the device being readily placed on a ladder stand· 
Ing at auy angle, and so made that it can be folded up 
when not In use. 

FOLDING SOAP BOx. - I s a b e 1 1  a B. 
Jones, New York City. This a bOx for holding soap 
conveniently at the sIde of a pail or other vessol, and Is 
made with a body of eheet or cast metal or waterproof 
paper, to be inexpensive and neat-lookinlt, the body 
being open at one side and having a lower drip chamber, 
whUt> a soap tray is hinged to tbe body, and has a 
cbamber holdillg the drip when the tray Ia folded to the 
bOdy. ' 

' 

QUILTING , FRAME . .,-Uriah E. Miller, 
Heilig's Mill; N. - C. This 18 an attachment desIgned 
to be �diJ1 connected with and disconnected from a 
&ewing machine, while being easy to handle and effi· 
clent In operation, the inventiou covering various novel 
arrangements and combInations of parts. 

PHONOGRAM RECEIVING Box.-lIarry 
ELECTRIC HORSE DISCONNECTOR. - F. Searle, Brooklyn, N. Y. This Ia a bOx deSigned to 

Georgo A.. Coulter,' Omaba, Neb. Tbla Invention receive wax phonogram cyllnders, and adapted for 
'IlOvers av. apparatus for automatIcally releaslnr . 11_ ecmvenlently ltoring and llttlng the , phonogram' and 
,rom their stalls in the lire englne house by tbI! electric prevent it from being injured on il:ll delicate peripbery 
impulse on the ftre alarm , cil'cuU, and CODsiIIta in the wbbe bel. stored _lid tranepoJ1i!d. the � having a 
peculiar conskucti/)II ,ed &JTIIII&8IDIIIlt of tIM devle. cover aad a c\rcnlar olhet held concen� in the ,hN. 
for locking and opening the fia)1 dClOl'll ,and_ electr!1lB11, , 011 which � eyJinder ia p!.ced.: TIle cover loc:Jdnll tIM 
tripping and relealling them., qllnd_ ie p\ac8d on UMI �t. 

PERFORATING TOOL.-William Fallon, 
Newburg, N. Y. Tbla is a marking wbeel coDlllating of 
a dlak having a &eries of solid pins upon the perlpbery, 
and bavlug a rece88 in tbe outer end producing a cut
tinlt edge, the tool being pivoted lu a sbank havlug a 
shoulder piece swiveled to its upper end, wbereby pres· 
sure may be exerted without inconvenience to the 
operator. 

PHOTOGRAPHIC CAMERA.-Erastus B. 
Barker, New York City. Thls invention relates to maga
zine cameras in wblch a &eries of &ensitized plates are 
stored one m rear of the oth\lr for successive use, and 
provides for tbe ready adjustment of tbe plates to their 
places, releasing them after exposure and throwing 
tbem over Into the receiving box, wbile ligbt 18 effectu
ally excluded from tbe plates except at the time of ex 
posure to take the image. 

PHOTOGRAPHIC PAPER ROLL HOLDER. 
-Erastus B. Barker. 'Sew York City. Combined witb 
and detacbable from the bolder is a spring carrier 
made to form bearings for tbe ends of the roller. and to 
throw tension on the roller at its ends, with other novol 
features, whereby the paper may be conveniently rolled 
upon one roUer and unrolled from the other to make a 
series of successive exposures throughout the length of 
the sensitized strip. 

ALBUM.-Christian Jaeger, Ne w York 
City. This is a double-backed book in which tbe 
leaves are &ecured to the two backs to interlock and 
suPPort each other when tbe book is closed, the upper 
cover being by preference centrally and .lonl(itudinally 
divided, making an album not liable to get out of Shape, 
and In whicb tbere will be no undue strain upon the 
back. 
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SBVENTIi ANNUAL REPORT OF THE 
UNITED STATES GEOLOfUCAL SUR
VEY. J. W. Powell, Director. Wash
ington : Government Printing Oftlce. 
1888. 

Although this report only covers the work of the de
partment for the Ilscal year 1885-116, one feels amply 
compensated for the seeming delay In ita 'PUblication by 
the care and thorougbness everywhere manifest In the 
pages of this magnificent volume, with Its splendId 
maps and plates anel rich typography. In ita 1t80. 
graphic division the department has undertaken a to
pographic survey of the wbole country, of which but a 
llttle more tluin a:commencement has been uiade,but the 
work is eventually designed to be the basis for'a11 other 
maps. Among the principal papers in the volume are: 
. .  The Rock Scorings of the Great Ice Invasions," by T. 
C. Chamberlin; . .  Obsidian Cliff. Yellowstone National 
Park." by JOBeph P. Iddings; ., Geology of "the'. 
Vineyard," by Nathaniel S. Shaler; " Classlli.eattoa of 
the Early Cambrian and Pre-Cam brian Foruiatlona," 
by R. D. Irving; ..  Structure of tbe Trilwilc Formation 
of the Connecticut Valley," by WillIam Morria 'Davla; 
.. Sal.. Making Processes In the United Statea." by 
Tbomas M. Chatard; ': GeololtY of the Head of Cb_
peake Bay," by "T. J. M'GeE', with a valuable Teport on 
the .. Mineral Resources of the United States," by Mr. 
Albert Williams, Jr. A limited number of tbese 
volumes, and of other publications of tbe Sl1rvey. are 
kept for eale to the public, at their cost price, and ap
plications therefor should be addresBed to the Dlteotor 
of United States Geological Survey, Washmgton; D.C. 
DAUDET'S LA BELLE-NIVERNAISE. The 

story of a river barge and its crew. 
Edited by James Boielle, B.A., Senior 
French master in Dulwich College. 
Boston, U. S. A. : D. C. Heath & Co. 
publishers. Paper. Price 30 cents. 

This is one of Alphon&e Daudet's prettiest short 
stories, and pictures the life of a family living on the 
riVers and canals of France. Daudet's French is pecu
liar and full of idioms, and the editor has publilobed an 
appendix of explauatory notes and full translations of 
the idioms. The book Is Intended principally for the 
use of schools or collelt8s. 
DARWINISM. An exposition of the theory 

of natural selectIon. By Alfred Rus
sel Wallace. London and New York : 
Macmillan & Co. 1889. Pp. xiv, 494. 
With diagrams an,d illustrations. 
Price $1. 75. 

One of tbe m(!st prominent of the advanced Ichool of 
Darwinists presents In this work the RI'JIuments for 
the truth of the theory of evolution. The dellnitlon of 
species, as essential to the plan of the author, Ia� ftrst 
given. Th6n their struggle for existence among ani
mals and plants Ia dOOus&ed. The variabillty of apecies 
and chauges in animals, wild and domestic, with natural 
selection and the doctrine of the survival of tbe IIttest. 
come next in order. The work goes on In We way, 

, givmg an admirable exposition of ' the dlllIculties &I 
well &I of the more 8Il�sful pOrtions of the theory. 
The concluding chapter is devoted to man, and while 
the author accepts the doctrine of the evolution of 
man's bodily nature, he rejects It for the intellectnal, 
and advocates tbe hypothesis of a spiritual world. Tbls 
conclusion, coming from so pronounced a Darwlul8t, i. 
of special interest as indicatmg the limits now being 
Imposed by advanced thinkers upon evolution. , A por. 
trait of the author,forming tbe frontlsplece,is of interelt 
on account of his hill(h standing In the bIological world. 
ELECTRO·METALLURGY, PRACTICALLY 

' TREATED. By Alexander Watt. 
London : Crosby, ,Lockwood & Son. 
1889. Pp. x, 278. Price *1.40. 

The title and author'S name sufficIently vonch for 
the scope and quality of this book. To those who wlsb 
a thoroughly practical epitome of the art, and who do 
not feel dlapoBed to go into the detail of the larger 
manuals, Ws addition to Weale's &eries may be con
ftdently recommended. It is illustrated with a number 
of cuts which are applicable to its purpo&e and increa&e 
Its value. ' 

THERMODYNAMICS OF THE STEAM EN-
GINE AND OTHER BEAT ENGINES. 
By Cecil H. Peabody. New York : 
John Wiley & Son!!. 1889. Pp. xviii, 
470. 

Professor PeabOdy, of the Massachussetts Institute of 
Tecbnology, In his preface anuounces that he proposes 
to offer a text book for 8tudents. But the high charac· 
ter of the work, its plalD: and practical nature, aze lIuch 
as to make it of value to all who desire to Btudy the 
last Views on the great qup.stion of thermodynamics. 
Much of the"8pace Is devoted ro the more practibai con· 
sideraiIo�, III!� of actual tests, ' metb.ods of testing, etc., 
but the opening chapters give a good review of'the 
theory; utilizing the calculus where required; 
TWENTY ,YEARS WITH THE INDICATOR. 

By TholDas Pray, Jr. New York : 
John Wiley & Sons. Pp. 284. 8vo. 
Price _*2.50. -

This' is: the only book, we believe; that has ever been 
published dealing exclusively with the U&e of tbe indi
cator for the proper cBIcn!ation of tbe work done by tbe 
stea,m In 8team en�intis. ' It is a practical text book tor 
the engineer, wblle It has no ,complex formullll, and'ex
plains the su bjllCt in a manner to be readily understOod 
by any student or mechanic. It 11 fully lllnstrated, 
and contains rules as to the oost way of rnnnin2 steaIta 
engines to get tb.e most economical �Ult8, how to ad
just valves and valve motions correctly, how to com
pute powtir by plaDlmeter a,ld otller inllthQdS, etc., WIth 
ma:ny tables aud hbIts. The matter ot the book II,IUI 
been jIIIthered ,from the very wi,de personal experience 
of the author ever since the commencement of , ill!! 1I&e 
of'the indicator, and 1t is eminently adapted tq be of 
praetical service alike to, the engiue , oWJier , aDd , the 
worklug enJlineer. 
pr Au, of the abOve boola! inay be P1ltcbaeed thlOUg)l 
this office. Send for new, book catalogue just pab
lished. 

Addreu JrlvJQi '& Co,; 86i Broadw�y, N�w �ork, 
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Tlu charge fqr IlIaeriion u7Ukr thUl head is One Dollar 
a line for each insertl8n : alxlut eight worda to a line. 
Adverti8ements muat be reMved at Publication office 
aa early aa Tku1'8day morning to appear in next i88ue. 
Wanted-A thorough, scientillc. and practical 

starch maker. One acquainted with new methods of 
starch making preferred. Address The G. �'ox Starch 
Co .• CinCinnati. Ohio. 

For Sale-Fonndry and machine shops at Omaha, 
Nebraska. Completely equipped and in first class con
dition. A splendid opening for busluess in this line. 
Address, A. C. Troup, Omaha, Neb. 

Correspondence solicited with parties interested in 
patent Wall Paper Protector described on page 72. 

For the best Hoisting Engine for all kinds of work. 
address J. S. Mundy, Newark, N. J. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps. vacuum pumps. vacuum apparatnB� air 
pumps. acid b1owers, filter press pumps, etc. 

For the latest improved diamond prospecting drills, 
addre •• the M. C. Bullock Mfll. Co., Chicago. 111. 

--BaU Ji}ngine. --
Antomatic cut-off. Ball Engine Co., Erie, Pa. 

Presses '" Dies. Ferracute Mach. Co., Bridgeton, N. J 

The Holly Manufacturing Co., of Lockport, N. Y., 
will spnd their pamphlet, describing water works m .... 
chinery. and containing reports of tests. on application. 

Screw machines, milling machines, and drill presses. 
E. E. Garvin &; Co., J .... lght. and Can"l Streets, New York. 

Bubbtr Belting, aU sizes, 77J1i per cent from regular 
list. All kmds of Rubber Goods at low prices. John W. 
Buckley, 156 South Street. New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
BIPanders. R. Dudgeon. 24 Columbia St .. N e,! York. 

Safety Elevators, steam and belt power ; quick and 
smooth. The D. Frisbie Co . •  112 Liberty St .• New York. 

.. How to Keep Boilers Clean. " Send your address 
for free 96 p. book. Jas. C. Hotchkiss, 1:MJ Liberty St., N. Y. 

The best ()qfJ'ee roa�ters, coolers, sto11ers, separators, 
polishers. scouret8, a-lo8sinJ{ apparatus. milling and 
penberry machines ; also rice and macaroni machinery t 
are built by The Hungerford Co .• Broad and Front Sts .• 
N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom &; Son's Shafting 
Worke. Drinker St.. Philadelphia. Pa. 

Lathee for cutting irregular forms. Handle and spoke 
lathes. I. E. Merritt Co • •  Lockport. N. Y. 

Automatic taper lathes. Heading and box board ma
chines. Rollstone Machine Co .. Fitchburg, Mass. 

Jr"Send for new and complete catalogue of ScientIfic 
and other Booke for sale by Mann Iii Co., 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Na.es and Address must accompany all letters, 

or no attention will be paid thereto. This is for our 
information, and not for pnblication. 

Reference. to former articles or anewers should 
�ve date of paper and p� or number of question. 

Inq Dlrle. not answered III reasonable time should be repeated; correspondents will bear in mind t1tat 
some answers require not a little research, and, 
thongh we endeavor to reply to all1 either by letter 
or in this department, each mnst taKe his tum. 

Special W rl&Cen InfonDalion on matters of 
personal rather than general interest cannot be 
expected withont remuneration. 

Sclenlilic A.erlcan Supple. en'. referred 
to may be had at the office. Price 10 cents each. 

_ Bo ok. referred to promptly supplied on receipt of 
Prlce. 

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

r to the house. It is 1I11ed np to qnite an extent wltlt 
rust. Is there any means of cleaning out a portion or 
all this tnst and a1l0wing the water to run freely again? 
A. Unscrew the pipe and clean each piece with an iron 
rod. 

(1071) N. A. S. asks how many revolu
tions a worm would stand withont heating. How would 
it wear, and what kind of metal Is best for gearing' A. 
Worm gear is much nsed for light work. The turns 
required for heating depend npon the pressure, size, 
and speed of the worm. Hard gun metal or steel 
makes a goad worm to run on a cast iron wheel. 

(1072) G. W. B. , Jr. , asks how to polish 
deer horns. A. Scrub them with a brush and sand to 
take off the dirt and loose lIber, then polish with rouge 
and rotten stone and a cloth, and varnish with copsl 
varnish. 

(1073) J. :5. P. writes : If the moon re
volves on its axis once in 28.4 days, and the earth reo 
volves on its axis each 24 hours. why is it that we see 
only one side of the moon? A. The axis of the moon's 
rotation, of which you speak, is not within it, but is 
nearly coincident with the earth's axis. The moon 
rotates around the eartlt. 

(1074) E. C., Jr.-Coal tar and ground 
graphite thiImed with turpentine ·make an exce1leut  
paint for boiler fronts and pipes in boiler room. The 
steam pipes for heating should not be painted, or if re
quired, should only have a very thin coat of lampblack 
and linseed oil. Tin is nnfit for roofs of boiler houses. 
Slate is best. Yon can make a temporary covering on 
the tin roof with asphalt and gravel. This will not 
save the tin. which will soon give out entirely. The 
cheapest way 011t of your trouble is to take off the tin 
and slate the roof. 

(1075) J. L. M. asks : What to use to 
give tin a luster after it is dipped in the hot metal ; 
have been nsing sal ammoniac water, but it does not 
give as !1:ood luster as I wonld like. A. The luster on 
dipped tin work is made by tbe dipping process, and 
cannot be made by any chemical treatment afterward . 
The work may be polished with a brush aud wbitiug 
with good effect. To dip bright, the surface of the tin 
bath mnst be kept perfectly clean with powdered sal 
ammoniac and skimming. The temperature 1!hould 
also be exactly right for the best effect. 

(1076) J. A. B. asks : 1. How the wire 
solder is made that is sold by street venders and nsed 
by holding a candle under the tin where the leak is, and 
rubbing the solder over iU A. The solder is what is 
called bismuth solder in the trade. Made by mixing 
two parts tin, one part lead, one part bismuth. 2. De
scribe brlefiy how I could make a small battery for a 
door bell. A. See battery descri bed in SCIENTIFIC 
AMERICAN, December 17. 1881, and SCIENTIFIC AJlERI· 
CAN Sll'l'LEMENT. l{os. 157, 158, and 159. 

(1077) C. J. asks the best way of in
closing a ventilating fan. A. The blades should be 
very thin and light and inclo@ed at the periphery with 
a light band, same widtlt as blades, to which the 
blades should be fastened. At speed stated (100 revo· 
lutions a minute) the fan will deliver· about 2,500 cubic 
feet of air per minute witltout pressure, and will re
quire from 4 to 6 h. p. to run it. Everything in respect 
to power depends upon the weight aud make of the 
fan. Your description gives us but little information 
as to the construction of your fan. 

(1078) L. O. H.-The pressure or resist
ance of air at twenty miles an hour is two pounds per 
square foot. At ten miles per hour. half a ponnd per 
square foot; At the latter rate two square feet will 
make a resistance of one pound. 

(1079) W. G. M. asks : 1. How many 
feet of one inch pipe in the form of coils connected 
with a steam dome would be required to generate 
steam for a four horse power engine, wood fuel, and 
would you recommend such a boiler? A. It will re
quire 170 feet of one mch pipe as heating surface for a 
four horse power boiler. See article on pipe boilers, 
illustrated In SCIENTIFIC UERICAN Sll'l'LEJlENT, No. 

(1065) J. N. W. asks for a receipt for 702. We can recommend pipe boilers when properly 
making an ale yeast or refer me to a work where I could made. to give free circulation of water. 2. How to 
get it. A. Yeast collects as a solid precipitate during estimate the horse power of s�i1s Oll a windmill. A. 
bottom fermentation on the bottom of the fermenting The horse power of windmills is computed from the 
vat. In " Preparation of Malt and Fabrication of Beer, " pressure npon the vanes, due to velocity of the wind, 
which we can supply for $10, you will find the subject the angle of the vanes, and speed obtained, or by ap-
treated in much detail. plication of the Prony brake. 

(1066) M. V. asks : How much pressure (1080) E. P. asks : What kind of coal 
would be exerted in a cylinder 5 inches by 7 Inches (5 iguites the quickest and at the same time makes the 
inches deep and 7 inches diameter). the boiler to con· largest volume of blaze? A. Cannel coal. such as is 
tain 300 pounds to the square inch? A. The cylinder used for making gas, is th6 easiest and most inllam
would have a pressure of 11,550 pounds on each head, mabIe. 
16,500 pounds on the sides. (1081) M. & M. write : We think of 

(1067) C. R. P. asks : Would you kindly erecting a crossway over a river. The span is 300 ft. 
�ve me a receipt for making violin resin? A. For We have a wire rope 1 in. in diameter, long enongh to 
violin resin boil down Venice turpentine with a little cross twice; wonld it be advisable to stretch two strands 
water until a drop cooled on a piece of glass is of pro- and hang a walk nnder, or one strand and haug a car 
per consistency. During the boiling cold water must on it� We would like the walk if it would be safe. A. 
be added from time to time. When sufficiently thick Yon can make a very snbstantial foot bridge with the 
pour into cold water, knead welI, and when cold break double cable, by giving the cables a dellection of 20 ft. 
into pieces. Expose to sun nntll dry and transparent. from t1te level of the piers. Lash slats of pine about 

{1068) F. N. H.--It is against all sani- 4 ft. long to the top of the wire ropes. Put bracket 
stays every 10 or 15 feet for rail ropes. which may be tIlry rules and common sense to nse a well for a cess· % hemp rope. Place guy ropes enough to steady the pool if there are any wells in use in the neighborhood. bridJre from the effect of wind. The 1 in. wire rope, if One well as 1\ cesspool in a village where the neighbor- iu good order, is equal to a working strain of 6,000 lb. ing welIs are in nee for household pnrposes may start The distributed load, including weight of rope, slats, typhoid fever. The water circulates in the ground, and guys, and people, should not be over 4,000 lb. for the when tbe direction of the circulation is known, a deep 

cesspool may be safe on the leeward or down-stream bridge of .two ropes. 

side of the town. (1082) B. I. asks : Is the discovery of 
(1069) C. I. W. Co. ask the cheapest natural gas confined to any particular geological form-

ation? And it not, do you think that there Is any and best preparations for dipping the bottoms of sound reason why it may not exist in the neighborhood wooden fence poets in to preserve them. A. The best of Piedmont, Va. r A. The Piedmont region of Vir. is oil of tar or "creosote 011 heated to 2120, dipping the �nia. inclnding your Bedford County, is not within the POI!t long enough for thorongh surface saturation. geologlcal lleld of oil-bearing or gas.bearing rocks. The Coal tar or petroleum is the cheapest. Sulphate of new red sandstone belt, resting upon the primary and copper and sulphate of iron solution in water, used tilted gneiss, on its western edge, is conceded to be a boilillg hot, and chloride of zinc solntion in water, are barren belt in regard to 011 and gas. There is but little also good. Saturate by dipping in hot solution. doubt that the coal and gas lIelds have a very close 
(1070) F. A. McC. writes. : We have a . connection. The Triassic coal ·beds of central Virginia 

� hach iron pipe to run water from the bluff 800 feet and North Carolina may yet be fonnd an oil or gaa 

locality; but the fact that these coal beds belong to a 
later·geological period than those forming the great in
terior geolo�cal basin is much against any such ex. 
pectation. 

(1083) Barber writes for a receipt for 
brightening tin bath tnbs. Have tried various liquids, 
but cannot remove the brown color from the tin. A. 
If ground pumice, soap, and water will not do it, the 
stain Is due to the destruction of the tin, and your only 
remooy is new bath tubs. 

(1084) R C. H. asks : 1. How hard 
rubber is made, such as is nsed for making dranghting 
triangles. A. For India rubber manufacture. we refer 
yon to onr SUPPLEMENT, Nos. 249-251, and 252. 2. 
How transparent cellnloid is made. A. For celluloid see 
answer to query No. 996, In SCIENTIFIC UERICAN, 

June 13, 1889. 
(1085) G. B. P. asks : If a lady and 

gentleman meet on the street, who shonld bow 1lrst? 
A. In this part of the world the lady bows 1lrst. In 
other countries the gentleman bows lIrst. 

(1086) C. C. S. writes : How can I tan 
and remove the hair from a gopher or squirrel skin, to 
be need in the constrnction of the telephone described 
in the SCIENTIFIC AMERICAN, May 18, 1889, page 3071 
A. Treat it with lime water, or milk of hme, if the 1lrst 
Is too weak, and scrape. You must not tan it, but 
stretch it while wet over the frame. 

(1087) J. B. writes : 1. I am engaged in 
tanning business, and Uf!c lime for depilating. But it 
docs not give satisfaction, on account of corroding the 
wood. I have tried sulphide of sodium (4 per cent sol.), 
but it seems to evaporate before doing the work. 
Would like to know what I can use as a body, to pre· 
vent the sudden evaporation and not impair the 
strength of the sodium. A. You may mix milk of lime 
with it to keep up its strength. Sometimes it is mixed 
� lb. to the gallon of water, thickened with lime or 
pipe clay, and ' spread over the hides, which are then 
folded and left for some hours. It is a powerful agent, 
and liable in unskillful hands to do injury. 2. How 
long should the skins lie before pulling? A. Three or 
four hours should suffi�,e. 3. Ii the solution iudicated 
strong enough? A. Yon might nse it three times as 
strong. Allow � lb. to a bullock's hide, and pro rata 
for smaller skins. 

(1088) A. A. K. asks : Will you please 
tell me through yonr columns how many cubic feet. of 
hydrogen j!as is reqnired to lift one pound (16 oz.) ? A. 
About 14 cnbic feet. The greater tbe pressure to which 
It is subjected, the less it will lift. 

(1089) N. A. E. asks for the best process 
for staining a violin, one that has just been made, and 
has not been shellacked or stained ? A. The wood may 
be stained to suit with aqueous or alcoholic infusion of 
alocs. annatto, gamboge, turmeric or saffron for yellow; 
with Infnsion of dragon's blood or red sanders wood 
for reds. By mixtnre, any desired tint can be obtained. 
Perhaps t1te better way Is to extract t1te coloring matter 
with llIcohol and add it to the vamish, bearl� io mind 
that in this case each coat of varnish will intensify the 
color. The lirst method is said to give a painted effect 
to the work. 

(1090) J. P. E. asks : How can I pre
pare a bntton of lampblack to be placed in the circuit of 
a telephone transmitter, same as is used in some of the 
Edison transmitters r A. Press it in a die by hydranlic 
pressure. 

(1091) C. W. V. writes : I have some 
very line specimens of iron pryrites or " fool's gold," 
which are badly stnck up with shoemaker's wax. What 
can I nse to dissolve this off? A. Wash off with kero
sene oil, using a stiff brnsh. If this is inSUfficient, follow 
It with spirits of turpentine. 

(1092) C. A. S. writes : What are the 
materials used, and in what quantity, in making the 
preparation for sticky lIy paper? A. Melt by heat l Ib. 
resin with 3� oz. nnseed oil and 3J1i oz. molasses. Ap
ply while hot. 

(1093) F. W. S. asks : 1. For a formula 
for wbite ink, for writing on ordinary dark and black 
paper. A. For white ink, use qhinese white, rubbed 
up with gum arabic water. Or if for blue paper. nse a 
solution of oxalic acid (poison), using a gold or quill 
pen. The last is an excellent method of writing white 
on blue, and gives a permanent, ineffaceable record. 2. 
For making an ordinary dressing for buggy tops, etc. ? 
A. Neat's foot 011 is excellent, if only wanted as a 
dressing. A little turpentine and enough beeswax to 
give it the consistency of bntter when cold may be 
mixed with it by heat and stirring. One receipt for 
leather ointment reads as follows: Melt and mix yellow 
wax, oil of turpentine. olive oil, castor oil, of each 25 
parts, and pure boiled linseed oil 50 parts ; add wi th con
stant stirring 37� parts pure wood tar. 

(1094) W. S. asks : Can you give me 
the formula for the explosive used o n  tip o f  the 
ordinary parlor match? How is it prepared, and how 
put on ? A. Heat together on a water bath 3 parts red 
phosphorus, � of gum tragacanth, 3 of water, 2 of lIne 
sand, and 2 of binoxide of lead or of red lead. Dip the 
sticks lIrst into melted stearic acid. and then into 
above. When dry dip into a solution of gum benzoin 
4 parts in alcohol (400 B.) 10 parts. 

(1095) A. A. R asks : Why do we not 
feel the heat of t1te sun as much In light-colored 
clothing as in black or dark·colored ? A. The lighter 
colored clothing rellects more of the sun's heat than 
does the black or dark-colored. On the other hand, 
dark·colored clothing is the better radiator, and dis
poses more quickly of the heat of the body. 

(1096) W. A. R. asks : A process for 
welding iron and cast steel together? A. We know of 
nothing better than borax· and good management. 
Have the iron .sparklng hot. Steel bright cherry. 
Make the weld at lirst blow. 

[AUGUST 3, 1 889. 
of the rudder. 2. In a side-wheeler, which way should 
the reverse lever move, t1te same way as the boat 
moves, or the contrary ?  A. Reversing lever should 
move In the same direction t1tat the boat moves, if con
venient, otherwise to suit the necessities of construc
tion. 3. Can we increase the speed of a side-wheeler by 

· lightening her paddles and letting the engine run faster, 
having plenty of steam? A. The paddle wheels are the 
lIy wheels to the enlrine. Cannot say that lighteuing 
the wheels will give greater speed; better enlarge the 
wheels. 4. How deep shonld paddles dip, which are 18 
ft. diameter, make 25 reTolutlons per minute, on 100 ft. 
boat, and how far apart should the paddles be! A. 
Paddles shonld dip 1* feet. An 18 foot wheel should 
have 16 paddles. 

(1098) J. G. asks : How to make bees
wax about the hardness of sealing wax. Also how to 
color same red, brown, and blaek? A. It cannot be 
hardened. To color it. lIrst bleach n, then incorporate 
with It dry colors by heat and rubbing; carmine, burnt 
sienna, and lampblack may be used. To bleach it, roll 
or cut into thin shavings and expose to sun. 

(1099) S. asks : Will you kindly inform 
me how many pounds of water a dynamo, driven !by 
two horse power engine. will decompose in ten hours? 
A. It depends on t1te resistance of the decomposing ap_ 
paratns. Allowing two volts as the requisite intensity 
of current to cover tbis resistance and tbe electro. 
chemical decom·position coefficient of water. we obtain 
�'899 lb. avds. of water as the quantity that would be 
decomposed. 

(1100) P. C. S. asks what to apply to a 
refrigerator, that will prevent its scenting food placed 
therein? It is about six years old, but was lined 
throughout two years ago. A. Put box with quick
lime in it, and replace every few days as fast as it be
comes slaked. 

(11 01) G. L. B. asks : What power 
would one 5-16 in. stream of water have Impiuging 
against a lIat or covered surface under 150 in. pressure, 
aud what I'<'ACtionary power would two streams have 
nnder the same pressure in an apparatus like the Barker 
mill r A. Each stream or jet wonld be equal to 2� 
horse power. 

(1102) C. O. N. writes : 1. Suppose 
canned fruit, which it is desired to heat to a certain 
temperature, is placed in an oven, which will be the 
most effective, to heat from burning coal directly 
around the oven, or heat by steam let directly into the 
oven, and which is t1te most economical? A. We ad
vise steam heat properly applied. 2. Why may not a 
high metal shaft, properly iusulated, be ·  effective for 
gathering electricity ? Might not tbe Eiffel tower 
gather electricity in qnantities sufficient for lighting or 
running machinery? A. Any electricity thus collected 
would be too small in amonnt to be of any nse. 

(1103) W. S. asks : 1. Supposing you 
wanted a private telegraph line, would one wire be 
sufficient, ranning between the two places, or would: yotl 
have to have two to complete clrcnit? A, A single wire' . 
grounded at both ends Is perfectly· efficient. 2. Wouldt. ,  
it do to connect the lostrument of private line with " 
battery of another Instrttment so as to have the one 
battery work both of the IInesr If so, how could it Ml 
done? A. It is better to have a separate battery for 
each line. 3. Would it do to have the ground wire · of 
this private line connected with the ground WIre of the 
other line? A. Yes; if current in both lines was used. 
in same direction. 4. Conld yon give me any idea how 
to guard agai1lllt lightning without a switch board? A. 
Connect a metallic comb or toothed plate of metal with 
the ground. Have a similar plate close thereto with 
teeth facing teeth but not touching, aud connect the 
line to the second plate. 5. Does it strengthen a bat
tery auy by putting in it pieces of old zinc instead of 
blue vitriol? A. No; it exhausts its strength uselessly 
and interferes with its action. 

(1104) J. S .  S . ---:Nickel plating can be 
given the black oxidized appearance !>y dippinO( in a 
solutioD of platinum chloride, or by the sulphide of lead 
process, or by electro plating a thin covering of silver 
and then oxidizing the silver. Steel polished is cheap
est colored by heat, bnt can be plat..,d and the plating 
oxidized. See Techno Chemical Receipts, which we 
mail for $2. Also Workshop Receipts, 1st series, $2. 1 

(1105) A. H. B.-Long balls or shells 
lIred from rilled guns keep their axes parallel with the 
bore of the gun during their entire lIight. Anything 
that will make a difference In specillc gravity between 
the forward and rear end of a projectile will tend to 
keep \ts axis in the line of the trajectory, as is the case 
with the projectiles of the pneumatic gun, which move 
with their axes coincident with their trajectories during 
the whole conree of their lIi1lht. 

(1106) W. W. D. asks the best way of 
removing the slides or crooks from brass or plated 
horns when they have corroded and stuck. withont mar· 
ring the instrument or injuring the plating. A. Kero
sene 011 applied inside and ontside will SOOn penetrate 
and soften the gum, when the parts can be moved. 

(1107) R P. A. asks : Which travels the 
fastest-sight, light, sound, thought, or electricity r A. 
Light and electricity may be said to travel the fastest. 
Sight and thonght only travel in a metaphorical sense. 

(1108) J. R asks how cheap copper 
jewelry is prepared to appear like oxidized silver. A. 
Give it a thin coating of silver by simple immersion or 
by the hattery, and apply any desired oxidizing process, 
such as dipping in solution of sulphide of sodium. 

(1109) C. R-Sciatica cress is a name in
vented by Turner (an English herbalist of the 16th cen
tury) for a cruciferoU8 plant supposed, from his descrip
tion. to be a species of Lepidium (pepper grass). As 
for Solomon's seal, that is the popular name of several 
species of the genus PtJlllgonatum. 

(1110) H. F. asks (1) a good receipt for 
an insect polson,80mething that will really exterminate. 

(1097) F. R. W. asks : 1 .. In steamboats Have tried Paris green and a host of other things, but 
which way should the steering wheel move, the same as they do not seem to take hold of them. A. Use Persian 
.the rndder, or contrary ? A. Wheel should move the I powder, also try powdered borax, or decoction of poke 
same way as the liller, and oppoelte to the movemen root mixed witlt molasses. 2. How to treat sheets of 
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mica 1 0  I can reduce i t  t o  a fine powder. A .  Grind it 
in a mortar. 3. What is tbe dead ojl' yon refer to in 
your recipe for making roof paint with coal tar, A. It 
is a prodnct of coal tar distillation. Apply to a coal tar 
factory. 

(1111) A. M. C. asks what the process is 
for dyeing pearl hutton. the different fast colors so the 
dye will not rnb off. A. Wash with lukewarm .olution 
ot pota.h. then place in a .trong aqueous solution of 
the de.ired color and let them stand. with trequent stir· 
ring. in a warm place. To cause tbe color to penetrate, 
an immersion of two weeks may be needed. U.e the 
aniline colors. 

est in general repntation. 2. How is the .ize of a shot
gun determined, i. e., what regulates the size ot the 
bore. or is it arbitrary ? A. It i. based on the size of a 
spherical leaden bullet that would fit the hore. Tbus. 
a number 8 gun mean. that a spherical buUet of 8 to 
the pound would do thi.. Of conrse. on account of 
choke boring. etc . . the rule is not absolote. 3. It 
water power IS greater at night than iu daytime. a. 
some claim. might it not be due to the .un'. acting in 
a direction most favorable in the night? A. It is not 
greater ; therefore the need for a theory does not 
exist. 

(1123) C. T. M. asks : Which metal ex
(1112) F. F. S. asks (1) for good formulre pands mo.t, gold. silver. copper. bra ••• (](lrman silver. 

as cheap as practicable for colored chemical fire-red. aluminum. platinum, for the same change in tempera

white. green. A. M.ix 1 part ot oheUac with 4 parts of ture, A. For one degree Centigrade the following are 
nitrate. For green. use nitrate of barium. for red, nitrate coe1ncients of linear expansion: 
of .trontinm. for white with a violet tinge, u.e 3 parts Alnminum . . . . . . . . . . . . . . .  0'0000222 
chlorate of pota.h. In the first two mixtures a portion Silver. . . • . • • •  . • • • • • • • . . .  0'00001111 to 0'0000212 
of the nitrate may be replaced by chlorate of potasb. Nickel . . . . . . . . . . . . ,. . . . . . .  0'0000128 

2. Will not a rille ball.lIred perpendicnlarly.return witb Copper . • • •  , • • • . . . • • . • , . . .  0'0000167 to OilOOO178 
velocity and .trikinll force equal to that at the muzzle Zinc . • . . . . . • . . • . • •  • . • 0'0000220 to 0'000029\l 
of tbe gun at firing' A. It will not. owing to the reo Bras • . . . . . . . . • . . . . • • • . • . . 0'0000178 to 0'0000193 
ai.tance ot tbe air. In a vacnum it would. Platinum. . . .  . .  . . . . . . . .  OilOOOO88 

(1113) G. B. S. asks for a receipt for We can give no reliable figure for (](lrman silver, which 
making a liquid stenciling finid, both black and Is an alloy of copper, nickel. and zinc. 
white. A. Printer's or lithographer's ink tbinned (1124) F. T. asks : Can you cite me an 
witb turpentine may be nsed. Or try the follow- authority on well.; the construction. and how best to 
ing: a Rnb together 1 part lampblack and 2 parts keep, clean and sweet for drinking pnrposes, A. 
Prussian blue with a little glycerine. add 3 parts gum Cleanliness is the one role. The brick or stone lining 
arabic. Tbi. will he liable to be affected by moi.ture. .hould be smooth and tight and shonld . be carried a b. Di.solve 2 parts borax and 4 parts shellac in 36 parts foot or more above the ground. so as to exclude toads. 
water by boiling. di .. olve 2 parts gum arabic in 4 parts etc. If a pump is u.ed, tbe top should he covered with 
water. Filter first solntion and mix with the second. a heavy cover. a ftagstone being the best. This involves 
Stir iu indigo. or lampblack or both, until proper con· di1ncnlty of access; so It is well to have the cover in 
sistency i. attained. This is cheap and comparatively section. for easier removal. Occasionally when the 
permanent. water Is at its lowe.t it .honld be cleaned out. Lower 

(1114) D. M. K. writes : I have a box- a lighted candle into it betore de.cending so as to test 
wood flute which I wish to stain black like ebony. for carhonic acid gas. If tbe candle is extinguished a 
Wbat is the be.t stain to use' I want a stain that will descent into "'e well will be fatal. Milk of lime freshly 
not come off or crack a. shellac does. A. Boil 1 ponnd made may be thrown In along the walls until the gas 
logwood chips or dust in 4 quarts water. add a double disappears. 
handful walnut hu.ks. boil a second time lind remove (1125) H. M. writes for a receipt for 
the chiDS. add 1 pint vine�r and it i. ready for applica- making a good paste for pasting labels on wood. A. 
tion. Apply hot. and follow. after the wood has dried. Use fre.hly made solntion ot gnm tragacanth. Paste 
witb a hot .olution of copperas. 1. ounce to the quart. made from rye flonr and water sbonld answer every 

(1115) O. S. F. writes : I have a number pnrpose. Ju.t enough oil of cloves may he added to 
of coins which have lain embedded in the soil at give it a perfume; tbis last addition will check fermen· 
Jerusalem until a thick hard coating has heen formed tation. 
about them. ' Is there any acid. or preparation of any (1126) G. W. G. asks how a bolt of 
kind. that will soften this coating withont eating the Iigbtning i. formed in the clouds. What the tempera. 
bronze and injuring the coin? It is difllcnlt to cut the ture of rain clonds are. &ad their distance from sea 
coating with a knife. A. Yon mn.t experiment, •• the level and thei� comp08ltiClll, If it is nncomblned water 
nature of the .oil wonld make a difference In the treat- vapor. or if there _ _  mbined oxygen and hydro. 
ment. Try boiling with water. or heating with vinegar gen in them mlad bnt nncomblned. Clln yon inform 
or dilute snlphuric acid. me of an inet1tntion that would reco&nize .such In-

(1116) R. O. writes for a practical pro- qniries . I propose above and give me replie. ? A. 
cess for home use and in small quantity. for condensing Lightning is due to the disturbance of the electrical 
or preservi.ng skimmed milk. We bny wholesale at I; eqUilibrium. Its origin is unknown. Clouds are com
cents, flve gaUons pure. country railroad milk. CIlnBOt posed of little vesicle. of water: their temperatnre 
get leSll in the neigoorhood, or keep It over two days. . ad altitude �ari. The,secretary of the Smithsonian 

A.. Ulle an ice box for preservation of your .ilk. You Institution may be addressed for such information. Also 
cannot .nccessfnlly or practically cond_ it. Wuh the departments at Wasbington otten _wer qnerles In 
and .cald all receptscles to be used for it, ftd keep tlleir peculiar lines. We snggest ltudy and reading 
them clo.ely covered. Po .. ibly the milk has begun to on your own part. 
Boor before you get it. in which case yoor task will be (1127) H. D. C. ask_ : Could you ex
harder. A little bicarbonate of soda may be tried stirred plain to me the reason why the rim of • wheel gce. 
into it as a preservative. aronnd the hub, and al.o how I conld prove the same' 

(1117) .T • .T. asks how to split sheets of 
of paper when they are printed on both sides. A. Tbe 
paper i. firmly glued to two pieces of strong cloth one 
on each side. and i. allowed to dry. Then on pnlllng 
tbem apart the paper will .plit. The piece. are then 
removed hy soaking. Sometimes two pieces of glass. 
ware recommended instead of the cloth. Practice Is ne· 
ce8sory to determine the conditions for snccess, as re
gards quality and strength of glne and other detail •• 

(1118) A. D. asks how to remove oil 
paint .tain., varnish. and tar spots from different kind. 
of cloth. A. See answer to following query. Al.o see 
ScllCNTIPIC A)[ElUCAN SUPPLEJ!l1!:NT, No. 158. 

(1119) A Reader asks :  1. Will you 
please puhlish a formula for making sticky fly paper' 
A. We have recently pnbli.hed this. If raw Iin.eed oil 
3� onnces I. melted with resin 1 pound and molas.es 
3� onnces, a very gool! paper will be obtained. 2. 
Aloo how can I take grease spots ont of pantaloons. 
coat •• etc. ' A. U.e benzine or chloroform. First ap' 
ply it in a circle all around the spot without tonching the 
latter. then sponge off the spot with fresh benzin .. or 
chloroform. Never put It directly on the spot or you 
will produce a ring-shaped stain. 

(1120) W. D. asks in reference to pro
duction of cold: 1. What is the effect of nitrate of am· 
monla on Iron piping? A. It has but little effect in 
producin� rust or corrosion. 2. I. there any smell 
t!ierefrom or any gas generated' A. No. 8. Will tbi. 
• olution produce a lower temperature in a given space 
than can be ohtained from Ice and salt? A. Yes; if tbe 
water is cold to begin witb. 4. How long will tbi. so· 
lution last without replenishing? A. It depends on the 
demands made upon It.on the insnlatin� or non-conduct· 
ive nature of the vessel., and. on similar factors. 5. 
How mncb nitrat.e of ammonia would be required with 
4.00 gallons of waterY A. Abont 1,500 pounds. 

(1121) C. S. N. writes : I purchased 

A. For discn.sion of the " wagon wheel problem " and 
the .. squirrel problem " we refer you to SCllCNTlPIC 
AlIElUCAN SUPPLEJ!l1!:NT. No. 706. 

( 1 128) E. K. asks: What paste or mucilage 
.bonld I use to line a gnitar hox with plush r Some· 
thing that will not go tbroogh plo.h and hold well to 
wdQd. A. Use rye flonr paste (see query 1(28). adding 
to it abollt � the weight of the flonr of good glue. A. 
yonr paste is for immediate use. there is no need of 
adding alnm, gum d�rlne, or any preservative. 

TO INVENTORS. 
:'n experience of forty years. and the preparation of 

more than one hundred thousand applications for pa
tents at home and abroad. enable US to understand the 
laws and practice on both continents. and to possess un
equaled facilltle. for procuring patents everywhere. A 
.ynopsls of the Patent laws of the United States and all 
foreIgn countrle. may be had ou application. and persons 
contemp1atIUll the .ecnrinll of pateuts. either at home or 
.. broad, are Invited to write to thl. omce for prices, 
which are low. In accordance with the time. and our ex
tensive facilitles for conducting the bu.lness. Address 
MUNN &. CO .. olllce SCXENTIPIC AHmuCAN, S61 Broad
way. New York. 

INDEX OF INVENTIONS 
For which Letter. Patent o� the 

Vnlled 8tate. were Granted 

July 16, 1889, 
AND EACH 'BEARING THAT DATE. 

LSee note at end of 118t about copies of these patent •• ] 
sOlDe nitrate of ammonia and dlB801ved it in a small AgricuItural lmplement. wheeled. N. B. Spradley. '116.963 qnantity of water. but it did not make the water any Album . C. Jaeger . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40'7.074 
cooler. Can yoo tell me, through your paper. the Animal trap. H. J. Seymour . . . . . . . . . . . . . . . . . . .. . . . .  40'7.129 
reason? A. Yon probably did not use enongh nitrate Ax helve. E. Hall. Jr . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  400,899 
of ammonia. Use abont one·half tbe weight of the Axle. self-lubricating car. F. J. Seymour . . . . . . . . . .  40'7.268 
water. It cannot be introduced directly Into the water Bag. See Traveling bag. 
Intended for consnmption. BallDll press. J. H. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . 40'7.290 

Batteries, antomatlc cut-otr for .econdary. A. &. 
(1122) E • .T. F. asks : 1. Where, in the � Amory . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . .  400.981 

West. ie the bes� school for becoming a thoronllh Batteries, motive .. pparatus aud thne indicator 
machinist. and otber particulars about such school r A. for use with'secondary. J. T. Van Gestel. . . . . . .  406,9'15 

The University of Michigan. Ann Arbor, Mich .. has a Batt9l7. See Galvanic battery. Secondary bat-

fonr years' course In mechanical engineering. For tery. 
partieolars address the University, asking for catalogue Bed trame. ChOrltoo AI Scott . . . . . . . . . . . . . . .. . . . . . . . . 40'7.165 

and circnlan. Also address Pordne University. Bed fraQie, B. Q. Hopllina. ... , . . . . . . . . . . . . . . . . .. . ... . 407.208 
, 'Be!to aot.. lit. Tollador4' . . ,. , . . . .  . .  . . . . . . . . . . . . . . . . . .  406,973 

Lafayette, Ind •• and Ulliverslty of Notre Dame. Notte �;; 'See Brake bI .... 
Dame. Ind. The first named probably stand. the hlgh- Boller. See Steam boiler. 

Boiler, We Morrison . . .  0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  407.229 
Boller. F. L. Veerkamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4O'7.1W! 
Bottle .topper. R. Bloe.er . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.lb7 
Bottle stopper. J. W. Collins . . . . . . . . . . . . . . . . . . . . . . . .  40'7.169 
Box. See Card or ticket box. Cigar box. I,etter 

box. Phonollram recelvlnll box. Soap box. 
Stumnll box. 

Boxe •• wire band for. C. W. Evan .. . . . . . . . . . . . . . . . . .  400.898 
Bracket. See Holdlnll bracket. Ladder platform 

bracket. 
Brake. See Car brake. Railway brake. 
Brake block, J. A. Jewell . . . . . . . . . . . . . . . . . . . . . . . . .  407.075 
Brandlnll cbute. Lelnard &. Sheets . . . . • • • • . . . . . • . . . .  400.920 
Brick mould sanding machine. A. H. Newton ... . . .  407.' 00 
Brick, ornamental, J. C. Anderson . . . . . . . .  40'7,145 to 407,117 
Brush·and pad. hat. M. J. Sunderlin . . . . . . . .  , . . . .  40'7,261 
Bru.h, electriC. H. P. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . .  407.115 
Bucket, llrab. A. E. Brown . . . . . . . . . . . . . . . . . . . . . . . .. . . 40'7.162 
Bucket or tub, J. L. Krauser . . . . . . . . . . . . . . . . . . . . . . . . . 40'7.019 
Bulfer. A. W. Rollers . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  40'7,246 
Bull'er, F. Winslow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  407.270 
Bulfers, abrading covering for. A. W. Roger., 

407,245, 4O'7.247 to 407,249 
Buggy top rest, H. H, Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  407,049 
Burner. See Gas burner. Hay or straw burner. 

011 burner. Vapor burner. 
Camera. See PhotographiC camera. 
Camera attachment. O. L. MuDller . . . . . . . . . . . . . . . . . . 400,9M 
Can. See Milk delivery and .hlpplng can. 
Can liller, E. C. Sauls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407,262 
Can 1I1l1nll machine, G. L. Merrell . . . . . . . . . . . . . . . . . . . 400.926 
Clln opener. G. H. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,951 
Candle, A. F. Baumer . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  407,051 
Car, S. T. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'7,212 
Car brake, T. P. Randllll . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  407.083 
Car brake. C. V. Rote . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 406.958 
Car coupilnll, J. M. Burden . . . . . . . . . . . . . . . . . . . . . . . . .  4O'7,I6( 
Ca. coupllnll; C. W. Courtney . . . . . . . . . . . . . . . . . . . . . . . .  400,884 
Car coupllnll. L. E. Hunt . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  407.073 
Car coupllnll. T. Hyne .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'7,012 
Car coupliUll. C. Kunzler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.020 
Car couplinll, S. Loe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407,296 
Car coupling. E. E. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400,900 
Car couplinll. Morgan &. Beanblossom • . • • . • . . • . • . . .  400.933 
Car coupling, A. S. Neal . . . . . . . .  . . . . . . .  . . . . . . . .. . . .  407.231 
Car coupllnll. C. T. Thomp.on . . . . . . . . . . . . . . . . . . . . . .  4OO.97u 
Car coupllnll pins, device for operating, R. Gunn .. 40'7.070 
Car propelling appllratu •• W. Main . . . . . . . . . . . . . . . . . .  40'7.()94, 
Car seat, A. B. Macklin . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  407.022 
Car .llInal. railway, M. E. Campany . . . . . . . . . . . . . . . 40'7.278 
Cllr .tep and ' platform safety bar. J. C. �'. 

Schenck. . . . . . . . . . . . . . . .  . . . . . . . .  ... . . . . . . . . . .  • .. . .  406,960 
Car •• automatic coupling and valve controlllnil 

mechanism for tbe .team or air pipes of. J. D. 
B&IIg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 407.148 

Car., rellUlatlDll device for electriC railway. W. 
M. Schle.lnller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,961 

Cars. safety crank for hand. J. Murphy. Jr . . . . . . . . .  'Il6.935 
Card or ticket box. Stovel &. Corley . . . .  , . . . . . . • . . . . .  406,965 
Cllrdlnll cylinder cleaner. C. H. FOSS . . . . . . . . . . . . . . . .  40'7.189 
Carding eniline. G; &. E. Ashworth . . . . . . . . . . . . . . . . . .  406.985 
Carding machine feedlnll device. J. Batty . . . . .. . . . .  40'7.150 
Carding tnachlnes. top lIat cleaner for. C. H. 

Whitten. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . ... . 407,312 
Carpet fastener. H. W. Atwater . . . . . . . . . . . . . . . . . . . .  406,866 
Carpets or other fabrics. machine for cleaning 

and purifying. T. &. A. S. War.op . . . . . . . . . . . . . . .  40'7.309 
Carri8lle. chlld·s. M. M. Bear . . . . . . . . . . . . . . . . . . . . . . . . '116.872 
Cart. COlli. J; R. SalIle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'7.121 
Case. See'l'llreon hole case. Shlpplllll case. 
Cement. etc.. cotnp08ltlon of matter for. C. 

Straub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  407.135 
Chair. See Swlnlllnil chair. 
Cll/ar box. J. H. Horwitz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.009 
Cigar bunches. device for .lItting the end. of. m. 

Martyn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  40'7.097 
Cillar cutter. J. M. King. . . . . . . .  . . . . . .  . . . . . . . . . . . . . .  407.220 
Clasp. See Corset clasp. 
Clay grinding machine. D. Kennedy. Jr . . . . . . . . . . 407.219 
Cleaner. See Cardlnll cylinder cleaner. Type-

wrltlnll machine cleaner. 
Closet. See Water closet. 
Clothe. line .upport and holder. J. H. Garand . . . . . 40'7.193 
Cock. lIaUlle. D. H. Roberts. . . . . . . . . . . . . . .  . . . .  . .  . . . .  'II6.91i6 
Colllnil apparatu •• metal. F. Bracken . . . . . . . . . . . . . . .  40'7.277 
Coln ·operated machine. A. W. Roovers . . . . . . . . . . . .  407.039 
Coke oven, T. Bauer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.986 
�olter. roller. S. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407,062 
Comb. See Curry comb. 
Combination lock. J. F. Thompson . . . . . . . . . . . . . . . . . .  407,262 
Commutator brush holder. O. P. Loomis . . . . . . . . . . .  407.226 

Compound engine. sln)(le-actlng. J. H. Blickers-
holl' . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.184 

Conduit. underground. T. Wallace . . . . . . . . . . . . . . . . . .  406,978 
Converters. constrnctlng lead lined, J. Merriman. 400.927 
Cooler. See Water cooler. 
COpy holder. H. H. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'7.239 
Copy holder and illne Indicator. automatic. J. V. 

Berry. . .  . . . .  . . . . . .  . . . .  . . .  . . . . . .  . . .  . . . .  . . . . .  • . . . . . . . .  407 31' 

Corset clasp. A. H. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407,283 
Cotton lIln roller. R. Y. Kirkland . . . . . . . . . . . . . . . . . . . . 40'7.016 
Cotton gins. feedlDll mechanl.m for. V. Davis . . . . .  400.839 

Coupllnll. See Car coupling. Pipe coupling. Pole 
coupllnll. Thill coupling. 

Coupllnll. W. &. W. A. Wilcox . . . . . . . . . . . . . . . . . . . . . . .  407.046 

Cultivator. R . . Allstatter . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  407.278 
Cuitlvator and planter. W. C. McTyelre . . . . . . . . . . . .  40'7.029 
Cup. See Grea.e cop. 
Corry comb. J. Du Sbane . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.313 

Cut-oil', automatic. Clark &. Rice . . . . . . . . . . . . . . . . . . . .  406.877 

Cutter. See Clgllr cutter. Feed cutter. Meat 
cutter. 

Damper. pipe. M. J. Uddell . . . . . . . . . . . . . . . . . . . . . . . . .  407.082 
Decor .. tllllI ba.e metal •• glas •• etc •• with preclou • 

metal •• F. Roe .. ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.305 

Dial. teacher·s. A. M. Ed wards . . . . .  . . . . . .  . . .  . . . . .  . . .  407.183 
Dllle.ter. W. O. &. W. P. Crocker . . . . . . . . . . . . . . . . . . .  406,886 

Direct-acting engine, H. C. Serlleant . . . . . . . . . . . . . . .  40'7.268 
Door fastener. C. L. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'7.140 
Door fa.tenlnll. E. N. Warner . . . . . . . . . . . . . . . . . . . . . .  406.980 
Drawer pnll. C. F. Mo.man . . . . . . . . . . . . . . . . . . . . . . . .  407.027 
Dredi/ing machine. hydrllullc. J. H. Von Scbmldt. 407.044 

Dust pan. W. F. Spurllln . . . . . . . . . . . . . . . . . . . . . . ... . . .  407.133 

Electric circuit cut-out. W. S. Hill . . . . . . . . . . . . . . . . . .  400.906 
Electric cu�-out. Kimball &. Wlrt . . . . . . . . . . . . . . . . ... . 407.077 

Electric macblne. E. H. Bennett. Jr . . . . . . . . . . . . . . . .  407.154 

Electric macblne. dynall1o. N. Te.I.. . . . . .  . . . . .  . . .  . . .  406.968 
Electric motor. J. Buckley . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,874 

llilectrlc motor. G. W. Man.lleld . . . . . . . . . . . . . . . . . . . . .  406,922 
llilectrlc motor. L. G. Woolley . . . . . . . . . . . . . . . . . . . . . . .  407.272 
Electric motor r9llUI .. Uon. D. Higham . . . . . . . . . . . . . .  407.293 
llilectrlc motor r9llulator. Kelly &. Brangs . . . . .. . . . .  407.014 
Electric switch. T. F. Gaynor . . . . . . . . . . . . . . . . . . . . . .  406,897 
Electric wiring. F. R. Chinnock . . . . . . . . . . . . . . . . . . . . .  4OO.lI94 
Electrical circuits. antomatlo r9lIUlatlon of, W. 

W. Griscom . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407,006 

Electrical dl.trlbutlon by aecondary generators. 
R. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.294 

Electrical dlstrlbntlon. oyotem of. D. Higham.. . . 407.204 

Blectro-tber .. peutlc device. H. P. Pratt . . . . . . . . . . . . 407.116 
Elevator. See Water Eilevator. 
Blevator wells. device for operating doors for:. 

E. Nickerson . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. .. mr.1JD 

75 
Embossing, tilling, and backing-out machine, 

wood. W. W. Krut.ch . . . . . . . . . . .  , . . . . . . . . . . . . .. . .  ' 407.:123 
Engine. See Cardinll enlline. Compound engine. 

Direct-actinll enlline. Motor engine. 
llivaporator. W. & W. A. Wilcox . . . . . . . . . . . . . . . . . . . .  407.048 
Fllbric. See Sulpbur fabric. 
Feed cutter. D. Fre.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.896 
Feed cutter. M. VOice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '116.906 
Feed water for .team boller •• heating and purify-

Ing. V. H. McConnell . . . . . . . . . . . . . . . . . . . . . . . . . . 407.104 
Feed water heater and condenser. J. Wllienbrlck 407.1(1 
li'enee, J. T. Mayhew . . . . • • • • • • • • . . • . • . • • • • . • . . .  0 • • • •  406,9'.!5 
Fence machine. G. J. Cline . . . . . . . . . . . . . . . . . . . . . . . . . . .  4O'7.0til 
Fence machine. Hughe. &. William . . . . . . . . . . . . . . . . .  '116.912 
�'ertllizer. phosphatic. N. B. Powter . . . . . . . .  407.240. 40'7.241 
File holder. letter. L. F. Hurd . . . . . . . . . . . . . . . . . . .. . . .  407.011 
Filter. Parmenter &. Blackman . . . . . . . . . . . . . . . . . . . . .  407.112 
Filter pres •• F. Kleemann . . . . . . . . . . . . . . . . . . . . . . . . .. . .  407.221 
Filtering system and plant. J. RI�by . . . . . . . . . . . . . . . .  407.036 
Firearm. breech-Ioadinll. P. Mauser . . . . . . . . . . . . . . .  406.924 
�·Irearm. m8llazlne or repeatiDll. F. J. Petry . . . . . . .  407.238 
Fire escape. J. M. Glenn . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  407J96 
�'Ire eacape, J. F. Guthrie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'7.200 
Fireplace. J. H. Dozier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407;�1 
Fireman's hat. J. R. Hopkin . . . . . . . . . . . . . . . . . . . . . . . . . · 411f •• 
FJoor beam connectioD. T. Edwards, Sr . . . . . . . . . . . .  407,. 
Ifluid compressor. E. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.205 
Flu.bing device. soil or .ewer pipe. J. J. Wade . . . . 406.W1 
Frame. See Bed frame. Qulltlnll frame. 
�·ume •• relining. F. L. Bartlett . . . . . . . . . . . . . . . . . . . . . .  400.868 
Fnnnel. C. F. Sautter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.253 
Furnaoe. See Ga. furnace. Glas. furnace. Smoke 

and a-&8 consuming furnace. 
Furnace grate. O. P. &. G. O. Elterich . . . . . . . . . . . . . . .  40'7,1)02 
GaUlle. See Gas pres.ure gauge. Pressnre 

gaUlle. 
Gauge for marking .poutlnll'. L. S. Fletcher . . . .. . . .  40'7.283 
Galvanic battery. P. B. Delany . . . . . . . . . . . . . . . . . . . . . .  406,997 
Ga •• apparatu6 for scrubbing and washing. K. M. 

Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.026 
Ga. burner. C. J .  Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . .  401.291 
Gas burner, heating, S. Stewart . • . • • . . . . . . . . . . . . . . •  407,13' 
Gas from petroleum 011. apparatus for generat-

Inll. A. Weyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'7.267 
Gas furnace. R. S. Franz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.289 
Ga. mixer. W. S. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4Ir..237 
Ga. pres.ure lIauge and regulator. G. B. Fearnley 400.894 
G·a. trap and Sink • •  ewer. W. Wallace . . . . . . . . . . . . . .  400.979 
Gate. See Railway gate. 
Gate. A. W. Chilcott . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  407.1W 
Gate. C. L. Hudler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.010 
Generator. See Vlnellar lIeneJ'ator. 
Glas. furnace. A. Ferrari . . . . . . . . . . . . . . .  : . . . . . . . . . . .  407.187 
Glove fa.tener. E. J. Kraetzer . . . . . . . . . . . . . . . . . . . . .  407.291; 
Grain binder. J. A. Graham . . . . . .. . . . . . . . . . . . . . . . . . .  407.069 
Grain binder, W. M. Holme .. . . . . . . . . . . . . . . . . . . . . .  400.907 
Grain binders. needle arm for. W. M. Holmes . . . .  '116.908 
Grain scourer. A. Moore . . . . . . . . . . . . . . . .  0 • •  0 0  . . .. . . . .  406,931 
Grain separator. J. R. lIeynon . . . . . . . . . . . . . . . . . . . . .  407.00 
Grease cuP. Matte. &. Lewis . . . . . . . . . . . . . . . . . . . . . . . .  407,226 
GrlndlUll reaper cutters. tool for. C. H. MaUory . . .  407.023 
Guard. Bee Saw guard. 
Hand bold. P. F. Craft. . . . . . . .  . . . . . . .  . .  . . . . . . . . . . . .  406.1l95 
Handle for cane •• umbrellas, and para.ol •• A. 

Kes.ler . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.015 
Harrow and cultivator. combined, J. S. Hind .. . . . . 40'7.206 
Harrow tooth. F. Van Patten . . . . . . . . . . . . . . . . . . . . . . . . 407.188 
Harve.ter. H: F. tlrandall . . .  '. . . . . .  . .  . .  . . .  . .  . . . .  . . ... . 407.063 
Harve.ter. corn and cane. R. B. Robbins . . . . . . . . .  407.24 
Hasp fastener •• seallnll device for. W. A. First-. brook . . .  . . . . . .  . . . .  . . . .  . .. . . .  . . . . . . . . . .  . . . . . . . . . . . . .  406.896 
Hat bodle •• machine 'for settling an4 planking 

felt. J. &. O. Oldham' . :  .. . . . . . . . . . . . . . . . . . . . . . . . .. .  'II6.IM8' 
Hat .tay. S. T. Newman : . . . . . . . . . . . . . . . . . . . . .  407;108. 40'7.109 
Hay or straw burner. W. H. &. G. W. Harrl .. . . . . . .  407.203 
Hay rake. hor.e. H. A. Alden . . . . . . . . . . . . . . . . . . . . ... . 406.864 
Heater. See Feed water heater. Water clrculat-

Ing heater. 
Heater. C. R. Nel.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.107 
Heating apparatus • •  team. H. Parson .. . . . . . . . . . . .  400.950 
Hinge. S. Blrd.all . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.988 
HOll trap. S. LolI'er .. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 40'1,08 
Holdback. vehicle. J. R. McAII.ter . . . . . . . . . . . . . . . . .  406.93 
Holder. See Commutator bru.h holder. Copy 

holder. File holder. Nipple holder. Paper 
holder. Photollraphlc paper roll holder. Whip 
and rein holder. 

Holding bracket. W. F. Spurgin . . . . . . . . . . . . . . . . . . . . .  407.102 
Hook. See Snap hook. 
Hor.e checking device. P. A. Bowen . . . . . . . . . . . . . . .  40'7.054 
Horse detacher. G. C. Frisbie. . . . . . .  . .  . . . . . . . . . . . .  407.191 
Hor.e rake. J ohn.on & Stark.. . . . . . . . . . . . . . . . . . . . . . .  407.215 
Horse.' feet. device to prevent Interference of, 

C. F. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 407.11 
Hose. pipes, eto., couplinll for. G. A. &. D. R. Sted-

man . . . .  : . . . . . . . .  . . . .  . . . .  . . . . . .  . . . . . . .  . . .  . . . . . . . . .  . . .  406.964 
Hose re.t or support. lire. C. R. Robin.on . . . . . . . . . .  407.118 
HydrauliC jack. F. I. Joyce . . . . . . . . . . . . . . . . . . . . . . . . . .  407.211 
Ice cream freezer. E. L. Drake . . . . . . . . . . . . . . . . . . . . . . 4Ui.064 
Injector. J. R. Goehring . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  407;197 
Iron. See Sad iron. 
Iron Into malleable iron or .teel. convertIng 

crude. G. L. Robert. . . . . . . . . . . . . . . .  . . . . . . . .  . . .  . . .  40'7.i1 
Jllck. See Hydraulic jack. Lifting jack. Thill 

coupllnll jack. 
Joint. See Rail jOint. 
Jute .lIvering machines. makinll rollers for. H. P. 

Garland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'7.194 
Kolfe. See Pocket knife. 
Knlttinll macblnes. needle picking tool for. R. W. 

Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.126. 40'7.125 
Ladder platform bracket,. L. B. Laskey. . . . . . . . . . . .  40'7.079 
y,amp. A. Annibale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.983 
Lamp. W. Benner. :  . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.1b3 
Lamp extlnguisber. W. Notley . . . . . . . . . . . . . . . . . . . . .  407.232 
Lamp. standard. J. C. Miller . . . . . . . . . . . . . . . . . . . . . . . . .  407,100 
La.t. adju.table. A. M. Lelgbton . . . . . . . . . . . . . . . .. . . 40'7 •. 080 
Laot. boot or .hoe, A. M. Leighton . . . . . . . . . . . .. . . . .  40'7.081 
Latch. P. May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'7.227 
Latcb. E. R. Wethered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.268 
Laundry machine. A. R. Gu.taf.on . . . . . . . . . . . . . . . . .  40'7.199 
Leather cleaning machine. H. A. Webster . . . . . . .. .  40'7.310 
I,eather. dres.lng. W. iii. Harter . . . . . . . . . . . . . . . . . . . .  406.�J 
Letter box. E.;M. Noble . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  4O'7.l!O8' 

Lifter for jar •• bottles. or other articles. C. F. 
Sautter . . .  . .  . .  . .  . . .  . .  . . . .  . . . . .  . .  . . . . .  . .  . . .  . . . . . . . .  407,2M 

Liftlnll' jack. L. J. Crecellu . . . . . . . . . . . . . . . . . . .  40'7.173. 407.174 
I,llIhUng sy.tem. J. H. Hunter . . . . . . . . . . . . . . . . . . . . . .  407.210 
Liquids at dlll'erent bolllnil point •• apparatus for 

.eparatlnll. L. E. A. Pranlley . . . . . . . . . . . . . . . . . . . .  407.114 
Lister and drill. combined. W. A. LOullbry . . . . . . . .  40'7.084 
Lock. See Combination lock. Nut lock. 
Locomotives. exhanst mumer for. A. S. Vogt .. . . . .  40'7.1:19 
Loom .huttle. F. J. Hall.. . . . . . . . . . . . . . . . . . . . . . . .. . . . . 4O'l.!O1 
Loom temple. J. E. Prest . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40'7.032 
Leotn weft .top mecbanlsm. Pater.on &. BrOOk .. .. 40'7.238 
Looms. beddle frame for. Ladd &. Muir. . . . . . . . . . .  40'1.078 
Lubricant. W. J. Corder . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,883 
Lubricator. See Spinning macblnery lobrlcator. 
M8lInetlc separator. G. Conkling Ir) . . . . . . . . . . .. . . . . . 11.012 
Mall b8ll rack and dlstrlbutlnll table. S. Strange • •  ' 4G11._ 
Mantel for stoves. O. P. &. G. O. Elterlch . . . . . . . . ... . �,OOd 
M .. rker, corn row. B. T. Boatman . . . . .. . . . . . . . . . . . ... . 407.168 
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lleaaare, lumber, A. Cruil<8ban1< . . . . . . . . . . . . . .. . ... .  401',1'111 ::!ewer .plpe, J. A..lllilIsuO. ,  . . . . . .  · . . . . . . . . . ... . . .  , . . .  , 401',1111 
Meat outter. �r & Ternes . . . . . . . . . . . . . . . .  � . .  4111Jl58 8eViDjf 1IHIObIDe,.B. B. Fetel . . . . . . . . . . . . . .. . .  , ..... . 4O'l,l88 , 
lleebanlClal movement, G. W. Thomas . . . . . . . ... . . .  4O'l,188 8ewm..machtne feed1njf device, lI. Maroll .. . . . . . . . 401,1118' 
lIetal barB or rail .. manufacture ot. Norton & Sawillll machIne 1II0to, . ... . ... BrosIUB . . . . . . . . . . . . . .  401,0&8 

BOdK80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . .  408,IN6 Sewm. machine • .traw braid, I'd. Marell . . . . . . . ... .. . 4OI';IITl 
Metal. ornamentlllll 8nrfacea with molten, W. B. Sheet metal maklnll apParatUB, Norton & BOdll-

GJueware, T. W. Kellor . . . . . . . . . . . . . . .. . . . . . .. . . . . . . .  It.JI!II 
Bouse, exterior of a ooliiltri', A. LaQrolx, Jr' • • • •  � .. , lI,SIr 
SPOOn or forti: hAndle, W� BoIIere . . . .  ' . . . . . . . . .  , . . . .  ; JB,IU 
Spoon, fork. or other table' utenatl, .. Co llooN, 

JUlII. 19.m. 
- Illarehall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  (06,llIS IOn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 4II8,IMIi 

TRADE MARKS� lI eta hnrfaoea. decoratillll, N. C. Duncombe . . . . . .  4OR.9!lII Sh8!t. l\letaJ .��are, Orr & Brown . . . .  � . . . . . . . . . .  401,111 . . . , 
Metala with zinc or other metal .. apparatus for ShlpPIIIII OII88,. B, II. Thomp80n . . . . . . . . . . . . . . . . . . . . . 401.l3'l �r, ... & P. Balts Bre"'l111 CompaUy . . .  ; . . . . . . . . . .  � If\,8U  

ooatlnjf. F. W. Ko:lller . . . . . . . . . . . . . . . . . . . . . . . . . . .  407,2"l.! Shoe uppers. machine for cuttlllll. T. Brtnlnl .. . . . .  4OI,lli11 Bru8hes, L. A. B. Robert . . . . . . . . . . . . . .. . . . . . . . . . . . .  ; . .  18,808 
Microscope, S. Frost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401.192 Show card, J. W, DI!<"les . . . .  , . . . . . . . . . . . . . .. . . . . . . . . .  401,282 Chemloais and dl'Ull8 to prOdnce lwti"e 81rect8. 
MUk dellvel'7 and abipplng oan, Hinman & Shlltter ta.tel!IIr, .A •. Van Wle . . . . . . . . . . . . . . . . . . . . . . .  4OI.aos Doctor TbOrpe MediCine Company . . . . . . . . . . . . .  1/l,8l\1 

MoCracken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4OI.'IJJ1 Shutter .",,,rkar •. P • .  a . .  Royer . . . . . . . . . . .. . . . . . . . . . . . .  401,119 l!'Iy paper, otlcky. National Fir Paper Company; . . . 16,828 
11111. See Rolllnjf milL S\jfn,.l. See Car. alR1laL Time .\jfnal. Food for cattle. spiced. T. Myere. . . . . . . . . . . . . . . . . . . .  18,1D8 
MUlatone. C . ... Potter . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  406,1IM 8\l(nallnl apparatus, G. F. MillIken . . . . . . . . . . . . . . . . .  401'.101 MedIcal be .. el'RKes from the soda fonntalo and 
Jlotor. . See Blectrlc motor. Sawlllll machine 8\l(nalinK apparatu •• t1'll.ln. M. B • .  Campany . • • • . • . •  401.:rt9 tonics for the atomach and for the ner.-ons ay .. 

motor. Water motor. SkelplnK' or tube . weldlol. apparatus lor, J. A. tem. B. W. Healy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,823 
IIotor eOlllDe worked by the combustion of spray Simpson . .. . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4OI.;106 MedlCioal preparation In the form of paatlla for 

of petroleum, N. A. Otto . . . . . . . . . . . . . . . . . . . . . . . .  4111.234 Sleigh. W, D. Rumsey .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  401.120 corloll uterine diaeaaes. W. A. France . . . . . . . . . . . l8,821 
Jlo.-ament oure apparatu •• H. L. Hopkins . . . . . . . . .  407,t111 SlelKh. bob. G. A •. Baln . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . .  .' 408,86'l MediCine In the nature of a alrup tor oertaIn d1a-
Mower. lawn, L. S. Brown . . . . . . . . . . . . . . . . . . . . . . . . .. . .  401.163 Smoke and gas consumlllll furuace. 4. FlcI<ett . . . .  401'._ 8&8es named .• D. W. Saxe . . .  : . . " . . . . . . . . .  ' . . .  , .. . . .  16,882 
lIu.lo rack. knockdown. J. A. Lohagen . . . . . . . . . . . . 406,921 Smoke oonsumlng apparatus. Mobn & Y eIles •• � • •  

·
• 407.181 MediCine to cure rheumatism. liquid, C. Wertheim ' 16,886 

lluaiosl ln.truments, touch l'8I(1ll .. tlnll de"lce for, Snap hook. C. A. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.000 lIedtclnes for stomach and bowel dl:lllOoltl88, A. J. 
W. H. lYe .. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 406,918 Soap box. folding, L B. Jones . . . . . . . . . . . . . . . . . . .  _ . .  401,t116 .Ranl<1n . . . . . . . . . . . . . . . . . . . .  ; . : . : . . . .. .  ; ;  . .  ·, '." . .. . . . . .  , 16,830 

RIpple holder, H. D. Barmer . . . . . . . . . . . . . . . . . . . . . . . .  407,292 Soap. machine 10r stamping and mollldlnll. Co P. MediCines of hl.togenetlo cbaracter . .. . B. Jordan .. 16,824 
Nut locl<, A. J .  Perl'7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406,958 Oldh .. m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  401,288 MediCines to prevent unnatural accumnlatlon of . 
Oil burner. Injector. W. N. Ed80n . . . . . . . . . . . . . . . . . . .  407,0&6 Soldering machine, can, W. D. Brooks . . . . . . . . .. . . . .  407,161 ·Ilesb, F. Potter . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .. . . .  .16.1a9 
Oila, rellnlnll". J. A. Dubbs . . . . . . . . . . . . . . . . . . . . . . . . .. . . 407.192 Sole ,.ad .h.eel trimmer. C. H. Trasl< . . . . . . . . . . 406,9i4. 407,263 Mineral water, Apollinarla Company . . .. . . . . . . . . . . . . . l8,818 
Ordnance, operatlnll. A. C. Koerner. . . . . . . . . . . . . . . .  401.018 Splnnlull machlnel'7 lnbrlcator. SanfOrd & Grt.en- Mmeral water. Its salts. and compounds oontalnlllll 
Ores. .meltillll. F. L. Bartlett . . . . . . . . . . . . . . . .. . . . . . . .  406,8'/0 thwaite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . 401.122 the aame. natural. Apolllnar\s Company. 
Ol'llan pedal, G. L. Fo.ter . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 401,00; SprlDll. See W8I(0n bolster .prlng. 16,800 to 111.812 
O"en. bal<lIIII, C. F. Hubbard . . . . . . . . . . . . . . . . . . . . . . . .  406,910 Square. le"el. pf<!traetor, etc •• combined, C. Bna- Paints and "arnl.hes • . mll:ed, Baum & Co'." ' ' ' ' ' ' ' '  l/I,8l6 
Oven, cooklllll. C. F. Bubbard . . . . . . . . . . . . . . . . . . . . . .  4Il6,911 mlnger .. . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 40'1.286 Paper. writing and printlull. C. L. 8seKer . . . . . . .. . . . .  16,883 
Pan. See Dnst pan. Squirrel poisoning machine, W. J. Boward • • • • . . . .  406,900 Parasol. and umbreU .... F. Revel Pere et .·iI •. . . . . .  16,881 
Paper bill! machine. F. M. McCulla . . . . . . . . . . .. . . . .  401,000 Stack. reduCinll, C. J .• . Hames . .. . . . . . . . . . . . . . . . . . . . . . : 407."" . Pills, dy.pepsl&, J. A. Deane . . . . . . . . . .  : . . . . . . . . .  _ . . .  ; 18,817 
Paper hanl{lnllB. composItion for tbe treatment Stair rod iieci",�r, � . .RuSh . .  : . , • • • . . . . . . .  , . •  : . •  : . . . . .  406,959 Remedy for rheumatiam and lI:out, B. G. JlcBw:yny 111.827 

of. N. W. Helme et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4OI'.oos StapJlDJr machine, E. P. Donnell . . . . . . . . . . . . . . . . . .  0I0I.801 Remedy for rheumatism and· liI<e dl_, J. A. 
Paper holder and outter with printing attach- Steam bolier; P: ' Rohan . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  407.251 SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 16,IIM 

ment. McRae & Baker . . . . . . . . . . . . . . . . . . . .. . . . . . . .  401.105 staani bOiler. A. Stlrlinll . .  : . . . . . . . . . . . . . . . . . . . . .... . . .  401,200 Specillo. for rhenmatlc, neu�. and aerofaloul . 
Pedala, atop for. S. T. White . . . . . . . . . . . . . . . . . . . .  , . . .  401,269 Steam or water trap; H. F. Leland . . .  � . . . . . . . . . . . . . .  401.224 dl80rders and their related dlseues, 8. Frenoh. l6.II22 
PenCil .harpener • •  Iate. B. Bambujer . . . . . . . . . . . . . .  406,900 Steam trap. C� A: Carleton . . . : .  � . . . . . . . . . . . . . . . . . . . . .  Gl,875 Tonlo and .tlmnlant. a olean.er and purifier. and .. 
Perforating tool. W. FaUon . . . . . .  , . . . . . . . . . . . . . .. . . . .  401,068 Steei. manllfaOture of, T; S. Blair. J r . . . . . .  : . . . . . . . .  40'1.156 balm for the akin, C. B. Draper. . . . .  . . . . . . . .  . . . . . .  16,819 
Petroleum distillates, porlfylng and de .. olatill... Stopper. ' eee Bottle stopper. . . . Wall finishes. plastlo compounds, and cement, J. 

Ing. H. R. Anlfll ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401.2'14 Stor.e .ernee apparatiui. N. ·New:mao . . . . . . . . . . . . . . .  406,94� B. Klng'& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  l6,825 
PhonOllram recel"InK bol:. H. F. Searle . . . . . . . . . .  : .  407.12'l Sto"e. COoking, V. M. Barrett . . . . . . . . . . . . . . . . . . . . .. . .  407.149 Waterproof compounds for pulley belts. J • . H. 
Photoln'aphlc camera. B. B •. Barker . . . . .. . . . . . . . . . . . .  407.2'l5 Sto .. e. heatlDjf. O. P. & ·G. O. Blterlch . . . . . . . . . . . . . .  401.001 Faulkner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  ' 18,1m 
Photoln'aphlc paper roll holder. B. B. Barker . . . . . . . 4OI,\l1iO Stove, heailng. B. W. Rider . . . . . . . . . . . . .  : . . . . . . ... . . .  406,1l55 Yellow fe .. er. preparation. for the core oil W. Con-
PI .. no action • •  hlftlnll. C. M. Richard . . . . . . . . . . . . . . . 401.006 Sto"e. I .. mp. J .  W. Broer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .00,9111 dory . . . .  .; . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . .  : l6,818 
Pick. J. T. Boen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401,068 Sto .. es or lamps for burnlnll oil. feeder for. F. S. 
PIKeD!! hole oase, D. C. Meeh .. n . . . . . . . . . . . . .  , . . .  , . .  4OI,D118 Moore . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . .  ; . .  : . . . . . . .  406,91\2 
PigQleot. appall!<tuj for tbe manufacture of. F. Stu:llloK box. L. D. Copeland . . . . . . . . . . . . . . . . . . . . . . . . .  406,882 

L. Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401,8'11 Sulphur fabric, B. P. Weldlll . . . . . . . . . . . . . . . . . . . . . . . 407.311 
P\jfments. mannfacturinK. F. L. Bartlett . . . . . . . . . .  4116.889 Swloglng chair' or hammock. H. W. Messer . . . . . . . .  407.000 
Pillow .ham holders, combined bracl<et and clamp Switch. See Blectrlc .wltcb. Railway .wltoh. 

for. T9D!pklos & Whittingham: . . . . . . . . . . . .  ; . . .  4OI,81l7 Tao liquor, apparatns for heatlog. O. Jj'. Carley . . . .  401'.281 
Pipe. Sell Sewer pipe. Tan liq uor. heatlnlr. 0 .. 1'. Carley. .  . .  . . . . . . . . ... . . . . 407.280 

. PIpe bender, B. L. Bn.rgoln . . . . . . . . . . . . . . . . . . . . . . . . . .  406,992 Tel8llraph. automatic; F. Ande .. on . . . . . . . . . . . . . . . . 406,992 
Pi,", OOUP,lnll. B. BecI< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401.151 TelephoniC apparatuli, N. s. Fl8it . . . . . . .  � . . . . . . . . . . . . 4OI.DlN 
PIpe coupllog. wa.te, W. H. B. Da .. I.. . . . . . . . . . . .  406,888 Thlll coupllllll. T. Brln80n: . . . . . . . . . . . . . . . . . . . . . . . . . .  407.1111 
Pipes or tubes for conpllnll. preparing • .r. Robert- Thill oouplm. jacl<. J. �. Smith . . . . . . . . . . . . . . . ... . . .  4111.191 

8OU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  401.038 Thloparatoluldlne. W. Piltzlllller . . . . . . . . . . . . . .. . . .. . .  406,\152 
Planter. J. C. LlOyd . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  401'.021 Time signal. N. H. BorKfeldt . . . . . . . . . . . . . . . . . . . . . . . 406,11&9 
Planter. check row corn. D. B. Dillon . . . . . . . . . . . . . .  407.1'l11 Tire liender. I. L. Anwerter . . . . . . . . . . . . . . . . . . . . . . . .  406JI84 
Planter, corn, G. J. Cline . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  4OI.lIl8 Tobacco Pouch. C. L. Nesler . . . . . . . . . . . . . . . . . . . . . . . . . 406,941 
Planter,'aeed, A. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.962 Tobollllan; i .. a. McLaren. Jr . . . .  : . . . . . . . . . . . . . . . . . . .  406.IrI9 
Piaatlc compound; A. T. Woodward . . .. . . . . . . . . . . . .  4OI,ti1 ToboKgBn. C088tiog. C. H. Bmeroon . . . . . . . . . . . . . . .  400,II92 
Plow. C. Co Smalley . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 407.2IiII Tool. comblnatloo. Carter & Koepke . . . . . . . . . . . . ... . 406.\193 
pOcket knIfe, W. Brede: . . . . . . . . . . . . . .  , ... . : . . . . . .  � ... .  4O'i,005 Tool holder; ·F. ·Muller. : . . . . . . . . . . . . .. . ; .. . . . . . . . .. . . 4t11.� 
Pole cOuPllnll. oarrlal(e, Klots & KDaoIi.ei: . . : . . . . . .  401.017 Towel racl<. T. M. DIl . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . ... . 406.\188 
PortfOliO, A. Bdwards . . . . . . .  : . . . . . : . . . .. , . : . . .  ; . . . . . .  4O'l,284 Tny. C. Woblto . . . . .. . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . .. . .  401,142 
Po1lJIir, tran.m1ttllig. W. Main . . . . . . . . . . .  : . . . . . . . .. . . .. IiIu '  Toy. automatlo pneumatlo Inst1uctOr. J. Sayberth 401'.1211 
Power transmltUIIII eonnectlou for .. ehicles, W. I'racl< .weeper. electriC. W: B. KnIKht • . •  : . •  : • •  ; . • •  4011.917 

MaIn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 401,086 Trap. See Animal trap. Gas trap. Hog trap. 
Power tranamlttlllll devioe. W. Maln. . ·Steam or water trap. ' 

. . 
. '  ' .  . ' 407.c&. 4lfiiift. 401 •• 40'1.000. to 4Ui.llll2 Tra .. eIing bag; a: w. StrBiian . . . . . . . . . . . · . . . . . . . . . . .  4OI,Od 

Prea.. See Ballnjf 'P1'88& Filter press. Trimmer. See Sole and heel trimmer. 
Prenure lI:aDlle and .&tety "al"e. oomblned, J. D. Tru9k anll, cattier • . combloed, F. P.·Keller . . . .... . . . 40'1,2l8 

Bowman . . . � . . . . . . . .  · . . . . . . . . . . . . . . . . . ; . . . . . . . . . . .. . .  406.-"lI\l Truck for carrying brick pallets. J. a. Cra"en . . . . .  406,8Il5 
Prlutlog",achlne, J. R. Raokln . . . . . . . . . . : . . . . . . . . . .  401.034 Trunk tray aod co .. er. S. H. D .. "enpert . . . . . . . . . . . .  401.1'18 
Prlnt!njf machine • •  top cylinder, C. B. Cottrell . . • •  401,1'12 Tubes or pipes. coupllnjf. J. Robertson . . . . . . . .. . . . .  407.1'1M 
PropelllnK and YeotilatioK ships, l1evioe for. F. TIlJI. hame; B'. P. Jen.eo . . . . . . . . . . . . . . . . . . .  : . .  : . . : . . .  407.018 

John80u . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  ; . . . .  4Oi'.214 Typewriting machloe. I. B. DOdson . . . . . . . . . : . . . . . . .  4O'l.ll!O 
Protector. See Wall psper proteCior. Typewrltlug machlne. W. B. E11ln1l . . . . . . . . . .. . . . . : .  401,186 
Pulp eD,rln8a, roll for Jordan. E. W. Bartou . . . . ... . 407.2'16 Ty�wrltiojf machine cleaner"A. T. Brown . . . .. . . .  408,8'lIl 
Punch. J •. B. Qulon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . .  401'.242 Umbrella ruoner. Jo.eph. " O·Nelll . . . . . . . . . . . .. . . .  401',216 
Punch anll. shears, combloed. J. Clark . . . . . . . . . . . . . .  401.l8'1 Val"e. W. & W. A. Wilcox . . . . . . . . . . . . . . . . . . . . ... . .  4OIJ)1.7 
Queen rearing cbamber. G. J •• Tinker . . . . . . . . . . . . . .  406.!1i'2 Val"e. balanced. W. ·r. Reaser . . . . . . . . . . . . . . . . . . . . . . 407,8IK 
Quiltloll frame. U. B. Miller . . . . . . . . . . . . . . . . . . . . . . . .  406,WII VaI .. e jfear. G. H. Hel .. ey . . . . . . . . . . . . . . , . . . . . . . . . . . . .  406,110& 
Rack.. See MaU ball[ rack.. MusIc rack. Towel Val .. e gear. D. W. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401.l1li1 

rack.. Vapor buruer. G. S. Grlmston . . . . . . . . . . . . . . . . . . . .... . 407.188 
RaIl jolnt, lIf. C. Nlles . . . . . . . . . . . . . . . . . . . . . . . . .  4OI,301. 4OI,11r.1 Vehicle prOpulalon. W. liIaln . . . . . . . . . . . . . . . . . . . . . . .  (111_ 
Railway llra!te. cable. O. Cope . . . . . . . . . . . . . . . . . . . . .. . . 407,171 Vehicle propulsion by electrlo motors, W. Main • . 4OI,11l9 
Railway cro88lnll8. danller .IKnal for, A. J. Vehicle. two-wheeled. w. Lauria. ,: . . . . . . . . . . . . . . .  406.919 

Rai:':�:�;;:�:·D:J;j�i;i ·:·:·:· ·:·:·.' ·:·:·:.'::::;:.: :·: : : ::: ��':�r�:::��S�!:;;;:iLH:H��::::: : : : :: 
Railway !!:o,te, ·MoDoo.Blci & Brent" ,  , . "  . . : . . , . " . : 406,1138 Viae. C. H. Robln80n . . : . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  406,IJIi'l 
Railway r .. ns • .  apparatUB for manufactunng. Nor- Wagon bolster .prlng. Cole & Dillmann • . • • • . . • . • • .  406,8'l11 

to.n &. Rodir80n . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .  406,944 Wall paper protector. F. W. WoodhnlL . . . . . . . . . . . .  401.143 RaIlway .wltch. poeumatlo .treat, W. L. Jud80n : . 4oIi,1II5 Wasblnll machine. G. M. Becl< . . . . .  ' . .  � . . . . . . . . . . . . .  401'.162 
&11,,&, 8y.i8ins. electriC heatlnll apparatUB tor, WashlilJl macliine. ... L. Knoll . . . . . . . . . . . . . . . . . . . . . . .  406,918 

M. W. Dowey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406.soo WasliiDg m..chlne, D. D. Sb8.lIlion : . . . .  ; . . . . . . . . . . . .  40'1,130 
Railway train .. safety pilot for. N. S. Musaey .. . . . .  401,108 Wa.hIDjf DuumIne, G. M. Miller . . . . . . . . . . . . . . . . . . . . .  4O'l,_ 
Railways, traction lIr1pper for cable. M. A. Watob.;"stem windlllll and .ettlojf. H. Rempe . . . . . .  401,243 . .  Mlchales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406,928 WatcheS. box for repeatlolr. H. Sandoz . . . . . . . . . . . .  407.D'O 
Rake. See Bay rake. Horse rake. Water Circulatlnll heater,' iii. Ha"ey . . . . . . . . . . . . . . .  406,1102 
&od formlllll machloe, F. P. Arnold . . . . . . . . . . .. . .  406,885 Water CloSet. W.· Scott . . . . . . . . . . . . . . .  � . . .. .  : . . . . . . . . .  407J)1.1 
RefrlKeratlog apparatus. F. A. Walln . . . . . . . . . . . . . 401.045 Water coOler. M. 8. FoYe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  401,100 
Refrill8rator. G. W. Bolli . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407.059 Water ele"atlng apparatu .. N. A. Conklin . . . . . . . . . 406.&80 
Reirolator. See Electric motor relflllator. Water elevator and carrier. W. 8. Talley. . . . . . . . 406,118'1 
Retort !tir dl.tllling wood and mal<10II charooal, Waterfalls. apParatUs for .utlllam. the force of, 8. 

1)'. S. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401,166 H. Bamllton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4OI,1lt11 RIng. See Yoke ring. Water motor. F. John80n . .  , . . . . . . .. . . . . . . . . . . . . . . . . .  401.2l3 Rock drill auppert, B. C. Sergeant . . . . . . . . . . . .. . . . .  407.267 Water motor, L. P. Santy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 401.123 
Roller. See Cotton llin roller. Waterproof oomposiUon for pipe jOints. etc.. 
Rolllnllmlli plaDt, 1'; H. Daniels . . . . . . . . . . . . . . . . . . .  : 407.1'17 non-conduCtlve aud elastic. B. O"erlack . . . .. . .  406,949 
Rol]lna mni; winl roo. F. H. DaDlei . . . . . . . . . . . . .. . . .  4OI.1V6 Waterprooflnll ie:rlile materials. composltion for. aonm. .heet metal from fluid metal. apparatus J. Weltl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . •  , . . .  401.264; 407,280 

fOr:B. Norton . .  : . . . . . . . . . . . . . . . . . , . .  ; . . . . . . . . . . . . .  406,IK7 Water purif:y\nlr apparatus. H. Roeske . . . . . . .  : . . . .  407,2lO Rooflnll sheet, C. M. Garrison . . . .  . . . . . . . . . . . . .. . . . . . .  407.1\15 WeldlDjf compound, Cutbirth & Summera . . . . .. . .. . . 408,88'1 Rubber coats. pocl<et fo�, H. J. Miller . . . . . . . . . . . . .  401,024 Well drllllnll tool. H. H. MoLane . . . . . : . . . . . . . . . . .. , 401'.028 Rnllber yulcanizlolr appar .. tu •• L. K. SCottord • • • •  407,256 Wells. apparatus for drilling arid pumplnir oQ or Raier. W. J .  WrlJiht. . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4t11.144. oth·�r; lIl. Harold . . . .  : . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . .  407,202 Ruling machine paper. W. McNab . . . . . . . . . . . . . . . . . .  0106.940 Well •• compressed ' alr and steam apparatus for Sad Iron. NlcI<eraon & Bolman . .  : . . . . . . . . . . . . . . . . . . .  406.949 .Inklllll. B. K. Goodrich . . . . . . . . . . . . . . . . . . . . . . . . . . 406.8118 Sale slip. T. J. A. Macdonald . . . . . . . . . . . . . . . . . . . . . . . . WI,299 Wheel. See Vehicle wheeL 

A printed c.p)' of the .pec1llcatlon and drawillll of 
any patent In the foregolOll 'lIst will be furnl.hed tram 
thl. o:IIIce for 25 cents. In ordering pleaae state the 
name and number of the patent deaIred, and remit to 
Munn & CO •• 3Gl Briladway. New YOl'L 

Can ... ' .... Patenc. may now be� obta\ned by the 
In"ento .. for any of the Inventl .... "amed In the fore-
1I0lnll: liat, pro"lded they are almple, at a oost of t40 
each. U complicated the oost 'wlll be a little more. . For 
full InItruction. addftu MUDD & Co., 361 Brilad1ray. 
New York.. Other loreJp. patents DlQ alao be obtaipd. 

Patent Foot ' Power 'Machinery 
. Complete Outfits. 

WoOd or Metal workers without .team . 
""wer. can sncc8f!�fuiJy compete with 
the Ita\'i .hO,. Wi U5W!. our New 
l.:��� m'!!t 1!]J:"ed f�:=:.::ir� 
.hop u.e . ..  180 for Industrial Sc� 
Home Tralnlnl(" etc. C.talogD

C
e .. -

Seneca . ... lIs Mf8:·I · NO.", 695 Water Street. Seneca 11'11 s. • • •  

For DelOOl�tl."e.1 
Surgical. 

po.e.. From . H 
er. From · tH . 

CatalOllJ8 On 

E D I S O N  
BamH., 

LAM P CO: 
N. S. 

-------------. 

o o o 

B IT fl.:\::�· 8o�abar:'n:r�u8a'l.I�=.·':�� 
Patteru work ... � Inch. 00 cents. set tUn 
mailed tree. Bridgeport Gun Implement . Co •• 17 Maiden LaDe. New York. 

0 0  0 

Coutorsink & Drill Combinod 
.N r� " r __ ---::------ - �--

The Couuterelnk following the Drill, the job Is Ilnlah
ed at one operation. ' sl&viIIII the adjUBtinS of tools and 
work twloe; lIIade by . 
Wiley & Itu •• ell Mfll:. Co., Greenlleld, Mll�' 

GRAPHOPHO�E AND PHONOGRAPH. 
-An Interesting account of tbe Edl80n. Bell. and Tain. =:P=f:� f3!::rT�I���! ���u:�C tl=: 
('ontalned In 8c1BNTD'IC AMBRIOAN SUPPLBJ["NT� No. 869. Price 10 cents. To be had at this 0:lil08 and D'Om 
all neWsdealers. . 

ID· "-"'1 
m llDlIlBmIr .... c .. c 

HAM'MER$ _1IT ...rAl. !I!<DC!DIIt . �� ' . ' 
Branch 0:lIl08 and Factol'7, 2OO, D & :m Center St:. N. Y. 

REDUCING ACTION OF HYDRO
f::u!l�!eb:rtft'�� � ':=':f��c:1r=e

:t 
tile presenoe of ' platinum OB the reduCiIlll actlon'of by' 
droaeu. Contained In SClBNTlnC AlIlBllIC4N SUPPI.B
IIrDT,'No. 668. Prioe 10 cents. To be'had at thl. o:lllce 
and fiom all newadeaJere. 

PLANING AND MATCHING MACHll\IKe. 
. !!! � 
"' !zI tII $� � 5� S !. l'I 
... � iJ  J"h' !'l ' 8 
o<t : 

Speo\al Jlachlnes for Car Work. and the latellt \mpio .. i14 
Wood WOI'I<Ing Macbln8l'7 of 8Jl l<1Dds. . . ,  

PETROLEUM BOAT . . DESCRIPTION 
of �\'!troleum motor deviiad I!:y Mr; LenOir for the 
�§Oijj�J�C m::���� �::A=�. � 
Price 10 cents. To' be had ' ." thia o:IIIce and from all 
newadealere. . ' . 

· OTTO .AI ENIII EI. 
GTeI' 11:5,000 Sold. 

Horloontal . . . . . .  Otto . . .  Gas Boglnes. 
Vertical . . . . . . . .  ; Otto . . . .  Gas BOIIIn'88. 
Twin Cylinder . .  Otto . . . .  Gas Enjrines. 
Combined • • • • • . .  Otto . . { �-.; Jn�::Se:s 
Comblned . . . . . . .  OLto . . { =�.::g. 

OTTO GAS ENGINE  WORKS, 
CBICAG�, . PHIL.lDBLPBU. 
Jfe"r. rerk Allenc,., · . '  
. " . . t� Ve.ey Street. . - , . . i 

HARGREAVES' ·· THERMO - MOTO&� 
Full de8CrlptiOD of·tbJ8 new ap_tua . and  �On 
of the theol'7 upon willch it Ilj -baaed. Dlulltl:lited with 
6 flgnres. Contained In SC1I:l1'TIJ'IC AlIlBQJOA.li Sup. 
PL_J:�T. No. 633. Price 10 _ts. To be had at this 
oIlloe and from all newad!llll8l'!l- . . 

. .  

V..A.Br DUZIiCR· 
S ENCIN.E BOI LER.  NO COAL'. NO 'ENG I N EER. . 
� ' WAXBiJ BBNX 

' or �NSUBANC&· , 
INSTANTLY STARTED.; 
DURABLE. ' RELIAflLE, 

SAFE fln� ECO!lDMICAt. 
tor description 'and prices. 

Yan Duzen GaS EngIne CO'I 
68 E. 2nd St., CINCINNAn. 0. 

Sash balaoce, A. W. BiddIe. . . .  . . . . . . . . . . . . . . . . . . . . .  406,98'1 Wblp and rein holder, J. L. Cavanaugp . . : . . . . . . . .  408.8'16 
Sash fastener. B. B. Beben . . . . . . . . . . . . . . . . . . . . . . . . . 4OR.900 . Whistle . ... R. Bldridge . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . 4OI,fH( Satchel attaohment, lady'", H. S. Craus • • • . . • • . • • . .  400,I10O Windmill posts. anchor attachment for. L. J. M. lWL W AI AND ' STEAM. FIT'l'ERS' SUPPLIES . . __ �_...:..........; _ __'__"�__'_'___"_ Rue's Little Sf.at IDJectoi-. Saw lfIlard. band, A. P. Hyde . . . . . . . . . . . . . . . . . . .. . . .  401.211 Nchf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  401',106 8cale., automatic welllhing. J. Conmee . . . . . . . . . . . .  4t11,I70 Wludlllll 'tbread or :yarn upon bobblne, machine 

S8cieeore' ':h' .!� Wmac' Ind
h

o
ln

w
e·':O

r
r
ee

sl
n
O·tti· n�. J. A. Bid-elI •• " "', .1" 

Jo;.; B. S8uodere . . .
.
. . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . 401,121 

" -- .' - " .... . ... WI�dow.screen. A. H. Cleaveland . . . . . . . . . . . . . . . . . .  406.8'18 
Soourer. See Gralo &COurer. Window., acreen·&ttachment·for. W. J. Borton: . .  407i1/2 
seal for' mail pack8l(es. etc.. B. J. Brooa . . . . . . . . . .  407.fII'il Wrappers for bOttles. eto., machine for manufac-
s8amIIlK; trimming. and o"ereeanilllll machine, torlllll. Tbomp80n & WII80n. : . . . . . . . . .  , . . . .. . . . . .  406,\111 . 

oomblned. B. H. Fete! . . . . . . . . . . . . . . . . . . . ... . . . . .  401,288 Yoke rllll. neck. W. B. John80n . . . . . .. . . . . . . . . . . . .  4Ii8,9l4 
. e.t. See Car _to 
8eeder and harrow, combined. J. B. Coon . . . .  : . . . . .  0106.881 
Secondary battel'7, I. Kltaee . . . . . . . . . . . . . . . . . . . . .. . . .  406JIl6 
Secondary battery. Co H. Thompson . . . . . . . . . j ;  . . . 4OII,88B 
�. See Grain aeparator. Jlllllnetic 88 ..... . ' :n.&or • .  �, L. A. palmar . . . . . . . � . . . . . . . . . . . . . . .... . . . . .. 

DESIGNS. 

Carp8t, LaIilrnd & Ro�rtilon .. • • • . • . • • • • • . • • • • • • • •.• • •  ltj2IIII 
G� .urta. om...uwton of IIQet, � .  • 

)lal\ojlh . . . . . . . � . . .. : . . . .. . . ;.; . . . . ; ;. ; . . : . , . .  ,_ . .  , .. 

SCREW J,ACKS, STURTBV ANT :aLOWBRS.· &0. 
JOHN S. URQUHART, 48 COl'lI."t St., N. Y. Stor,ed, E ne.rgy 

ACCU. ULATO II '��legt:O j��l:fo::'d 

BLECTRICAL AVVUMULATOR COMPA.NY 
. :N .. . " .... �aJ' .. : New York Clli • •  

© 1889 SCIENTIFIC AMERICAN, INC
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Rose's Me' chanl·cal 'Works' N _E W yO_RK B E L T I N C A_N D PACKI N C 0_0. p
r
Jr:=I:/:�·.!:��:li"!rf,

n
,,!�y.\�:t!'!�l::lf. 

. -BUREAU OF YARDS AND DOCKS, N"vy Department. 
1 15  PARK ROW, New York. �U:: ge����31!!'j.�':,t��

e
�0¥

r
�f��':; l�

c
�tI�':r '}.'��i 1lI0DBRN STBA.lII ENGINBS. 

The · Paris Expositioo--I l lustrated. 
The 8cIENTIlI'IC A](BRICAN SUPPLEMEMT will for 

some months to oome oontaln illustrations of the build
ings and the most Interesting objects to be seen at the 
1f.'"�\K:��.!lI�.F":�\�'h

n
�8f

n
:�:;lfi�

I
��!

e
:;���"ffo 

AMERICAN SUPPLEMENT 11'111 add an Interesting and 
usefnl feature to the publication. and 8ubscrlbers to the 
regular edition of the SCIENTIFIC AMERICAN. who are 
not patrons of tbe SCIENTIFIC AMERICAN SUPPLEM1I:NT. 
are advised to have their name enrolled on tbe SUPPLE
MENT sub.crlptlon 118t aL once, so &8 to secure all the 
illustrated expo.ltion numbers for preservation. Price, 
�ear. f2.50 for Ilx montb.. Newa lllEents everywhere 

iU
e
d��

c
����:; 'll6,m::;'':l:,,��lif�York. 

BARREL, KEG, 
Hogshead , 

AIm 
STAVE IIACJDINDY. 

for WublnJrton Navy Yard." 11'111 be rece'ved at this 
OLDEST and LARGBST Manufacturers In the United States of Bnreau, nntil l2 M •• on Tuesday. August 6. 1889. and pub-

I IICIY(OP8ned Immediately tbereafter. Specifications and VULCANIZED RUBBER :p: A "DRIOS blank form. of propo.als 11'111 be furnl.bed upon a!,'pli-AD cation to the Commandant of tbe Wasbington Navy For llIechanlcal Purpo_. 
la�rgful��g:::i�J�"ci':'l��

y 
c���r�c� ��'IJ'ir�� �:::-h��: R U B B E·R B E LT I N C reserved to relect any or all r,roposal. n9t deemed ad-

, vantageous to he Go
rf.

r
��w Hr¥��'bh'tr:f d=,.. 

Packi ng, .Hose, 

OIL WELL SUPPLY CO. Ltd. 
9 1  &; 9� WATER STREBTi 

Pln.burah, !'a • •  
Manufacturers of everytblng needed for 
.A.:El.Tma:E.A.K "VI7m:z:.:z:.. 

tor either Gas. Oil. Water. or Minerai 
Te.ts. Boilers. Engjnes. Pipe. 1'lrg=���ro�'!.�I�';,�. . . 1i!t�. liBts and dlsoount sheets 1 on reonest. 

PAINT YOUR ROOFS 
With Dison's �Illca-Graphlte Paint. It 11'111 
cover two or t.hree times more surface and last four or 
five time. longer than Rny other paint. Not a1l'ected 
by heat or cold or acids. Send for circular. 

EVEN THE BROWNIES Mill PHOTOGRAPHS 
WE M A K E  ALL K I N DS O F  

PHOTOGRAPH IC OUTF ITS FOR AMATEURSI 
Bend Cor o u r  New Illustrated Catalo�ue and 

copy of Modern Photography. 

ROCH ESTER OPTICA'L CO. ,  
1 8  AQU EDUCT ST., ROCH ESTER, N .  Y. 

DRY AIR REFRIGERATING MACHINE. 
Description of Hall's Imprond horisontal dry air retrIg
erator. designed to deliver about 10.000 cubic feet Of 
cold air per fioar, when running at a speed of 100 revoln-���sJr���:' ��oca&.'t�� ���d�(t��:::: 
showing plan BUd side elevation of the apparalluB. and 
diagrams illustrative of Its performance. Contained In 
SCIENTJlI'IC AMBRIOAN SUPPLEMENT. No. lISS. Price 
10 centa. to be had .. thiB o1IIce and from all new .. 
dealers. 

proPoRnla for Const.rnctlon 01 Abutment of 
IJam No. 1 ,  Cumberland Rlver.-IllNGINEER 

OFFICE. U. S. ARMY. Nashville, Tenn . •  July 5. 1889.
Sealed proposal •• In triplicate, will be received at tbl. 
r,:

c
�oWe�!d��·�;,iv'i�T�:Yf�UWo���J�n.'��!g�g: 

.tmctlon of Stone Abutment at Dam No. 1. Cumberland 
River. near Nashville. Tennessee. Bldde .... are Invited to be present at opening of the bids. The United State. ��:�I:::'nt�� :;'���;.:' i�ei��t'!,'f t,

n
�h'::ll�::rgl'g�j,J'e�: 

approved February 26. 1885. and February 23, 1887. vol. 2S, 
���lfI�ii�s

d 
a��' b�r"fci'n!�4, f�:�����sa'! ��{I!:'e 

furnished 0'!r�'W�I�ftl:'M�IU.�f.�co!. of Engineers. 

ARCHITECTURAL . BOOIS. 
Useful ,  Beautifu l ,  and Cheap. 

To any person about to ereet a dwell\ng house O Y  sta
ble, either In the oountry or city. or any builder wI.hlng 
to examine the late.t and best plans for a churcb. Bchool 
house. club house, or any other public building of high 
or low cost, should procure a complete Bet of the ARoHI
TECTS' AND BUILDERS' EDITION of tbp. SCIENTIFIO 
bElIICAN. 

The Information the.e voluineB oontaln renders tbe 
work almost Indispensable to tbe architect and bui lder. 
and to person. about to build for themselves tbey 11'111 
lind tbe work sogge.tI ve and most usefuI. They oontain 
oolored plates of the elevation. plan. and detail draw
Ings of almost every cl ...... of buIldln\!. wltb .peclflca
tlon aold approximate cost. 

Four bound volumes are now ready and may b
e
'ob

talned. by 10811. direct frrom the publishers or from any 
new.dealer. PrIce. '2.00 a volnme. Stitched In paper 
oovers. SubSCription price. per annum, f2.00. Address 
and remit to 

. 

MUNN & CO., Publishers, 
36 1 Broadway. New York. 

T H E BOOKWA L T E R  ST E E L A N D I R O N  CO. 
Over �_�etles manu- I. now prepared to grant licenses under the Bookwalter. Robert, and other patents owned bT It. Parties desiring _urcd by lIcen.e. to operate under these patents 11'111 please state. In their application. for what purpo8e they desIgn using 

The CUSHMAN Patent 
3 Pinion Geared Scroll Chnck" with tbelr latest Improvements 
are unexcelled. Ma.de in all Riles 
from 2� Inch to 12 inch diameter. 
and are sold by the trade aU over the world. E. &; B. HOLDS, the process, whether for steel castlngl. for Ingots of dead BOft steel. for toolJlteel. or for ordnance purposes. 

CIIamIerIDc. HowellDa, lIIld CniodDg. BUFFALO. li. T. 5"0. 18 Oor"t1a.:n.d:t S"tree"t, Ne� York.. 
)I anufactured by _ 

The ()usbmnn (lhnck Co., 
Hal'Uord, Conn. 

V/ O R !(  I tl G M O D  E L S \.:'. L I G H T  I'IIACH I NERY .  I NV E N T I O N S  DEVE L O P E D .  S e n d  fo l' M ode l  C l rclf l a r. J o n e s  B,.o�� .  E C o  .. C i n · i i .  O .  
� ENSSEI,AER POI,¥TECHNIC IN IiITI-
nurifla �V,J�J;!3�tU� 'N� ::= r..�'.1s: The n8l<l.ter for 1889 oontaln. list ot gradnates for 64. years. with their position. ; WBO oour.e of study. reCIUlrements for admissIon. expeilse8, etc. Candidates 
living at a diatance may be examined at their homes. 
AddreSs DAVID M. :�REBNB. Director. 

VOLNEY lV. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEV ATonS 

PltO V l D K l'I V E. It. I .  - ---. .:.:...:--���----
ADVICE TO YOUNG MECHANICAL 
Bnglneers.-Addretls by Prof. Perry. to his students at �'itFI�r!�r -gc�����:Ir:n:n=¥:.

r �m.es:n�!':.� 
graving. Contained In SCIENTU'IO AMERICAN StTPPLB
KENT. NO. 88 1 .  Price 10 cents. To be had at thiB 011100 
and from all neWsdealers, 

:atI: C>TC>::E'I.&. 
The most eftIcient and economi
cal means of obtaining from one-
:�:���e:'o�:s�ty�erd�� 
tbe greatest amount of work with 
tbe use of the smallest otream 

�'::,f;,n"���f'��e:..lW: PrInting Presses. Elevators. 
Cburch Organs, Co:lfee Mill •• 
8ewing Machines, Lathes. Den
tal Contrivances. and In fa.cl. 
any piece of lIlechanlsm. 

BlnahaDltou Hydr.ulic 
Street, Bluahamton, N. Y. 

T
HE PEN NA. DIAMOND DRILL & MFG.  CO.  
IIJRDS UORO, PA.,  Bnllders of High C1 .... 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls GrQund and Grooved. 

Shepard'8 New $60 Screw· Cutting Foot Lathe 
Foot and Power Lathes, Drill 

���:'''CI.�����J::d..!I�.
t
�:I�i 

D
��i.�� �J!f.ersi!\teo on 

payment. 
!lend for catalogue of Outfits 

for Amateurs or A rtlyns. 

::al.", .. 
Addre 

.. H1J':i:A'¥ I':PARD, 

134 Bast lid i/treett 
. Clnclnuati, Oalo. 

IRON ORES OF THE UNITED STATES. 
-A paper by John Birklnblnel glvl� an exh.nstlve ao
oount of all the iron ores of Llie Ulilted States. describ
Ing tbelr characterl.tics and mode of occurrenoe. and 
allowing their eoonomlc Importance. Contained In @CI
ENTIJ'lC AMEIIICAN SUPPLB'IENT. No. 868. PrIce 10 
cent.. To be had at thh! office and from ail news
dealers. 

2 to (0 H. P. The MOTOR of 19th ,rENTURY. 

!! 
wc.::.�.���·�: 1;: ��NtgWoif�' 
No Fire ! No Steam ! No Ashes l 
No Gauges ! No Enldneer ! A per
fectly safe Motor for all pla.<le. and 

_ r':::-f��
e
���g

f 2r"�:�u,t,� 
power. For circulars. etc., addre8s 

Boo....,., BelJabW17. Charter Gas Engine Co. 
81_pDell7, 8ar.'7. P. O. Box 148. Sterllna, Ill. 

THE M ICRO - ORGANISMS OF AIR 
and Water. By Percy F. Frankland.-An acconnt of a series of observation. made to trace the seasonal variations In the number of mlcro·orlmniBms In the air and water. Wltb 3 fillures of apparatus. Contained In SCI
ENTIli'IC AMEltlCAN I!UPPLEM ENT. NO. 663. Price 10 
cents. To be had at this office and from all new.de1lIers. 

ELECTR ICAL ENG INEE RS Send to American Watch Tool Co., Wal
tham. Ma •••• for clt:Cular of No. 8 Bench Lathe. 
A Screw Cutting Lathe � In. by 7 In. owing. 

SUPERFICIA� TENSION. -A PAPER NOTES ON TECHNICAL EDUCA-
hy M. Van der Menlbrl1l!ghe, 8%PIa1n1ng the action of tlon.-A puper by Dr. R. H. Tburston, In whicb the au
the surface tension of liquids npon fioatlng bodies by thor dl.cusles the reason end purpose of technical ed
a few simple experiments and the action of 011 uPon ueatlon. and Its value In the development of j;be powers 
waves . Wltb 6 figures. Contained In SCIENTIFrcAMBRI- of the masses of the people. and Lbe dem",lnlr of tbe 
CAN SUPPLEME"T No 662 PrIce 10 cents To be �test po •• lble prosperity Of the nation. ' �ontalned 

75 00 to 250 00 A MONTH can be made 
had at tbls office'an'd from all neWBdealers. · jrl�\�N�:l� �:B�

C
� a�UrJ�Eo�:eT'a�oiro��h 

.- .- working for us. Agents pre
ferred who can furnish a horse and give their wbole 
time to tbe busmes.. Spare moments may be prOfitably 
employed also. A few vacancies In town. and cltle. 
B. F. JOHNSON &; CO •• lOOl .Maln St • •  Richmond. Va. 

N.B.-PUase stat. aoe and b'Urine8II � N_ mma abo'Ut _Wig stamp for ,"<ply. B. l!'. J. d: CO. 

SALMON FISH ERIES OF THE CO. 
lumbla Rlver.-Abstraet of a report made t� the Secretary of War lIy lllajor W. A. Jones, U.S.A .  Description 
of the T&r!on. kinds of Salmon that are found In the river. method. of taking the fi.h. methods of marketing. Btat1stl08, with 11 engr&VIDl!8. Contained In SCII<NTIli'JC 
AMERIOAN SUPPLUENT. Nos. 8,.,. and 8,.S. Price 10 
cents. To be had at thl. o1IIce and from all newsdealers. 

KEEP COOL ! 
CLA ltK'S 

Light - Running Ventilating 
::B" .A.:N"&. 

Adaf::W�:e�;
tN::�m�.nry-

Catalogne free. 
GEO. P. CLARK, 

Box L, Windsor Locks. Conn. 

AN E W C A T A L O C UE VALU ABLE PAPE R S  
Contained In SCIRNTII'IO AJiBRIOAN SUPPLBIIIBNT. Bent free of .ha� to any addresa. 

MUNN &; C O . ,  381 Brondway, New York. 

ROCK BREAKERS ABD ORE CRUSHERS 
. '  � We mannfacture ' and Inpply at short notice and lowest rates. Stone and Ore Oroshers. oon� 

·talnIDl! ·the Invention described In Letters Patent I .. ued to BII W. Blake. June lli, l868, to"Ill with ·N.w :AIm VALUABLlf' IMPBOvDlENT8, for which Letters Patent were _ted MaT' 11th and .IuIy - 211t.� l88O, to lIlr. S. L. lIlarsden • . All Cruabers ""pplted bT u. are OOD
Btnlete4 ander� BDpenntendence of Mr. lIlarscIen, who, for the � _ears, has been ---... w1t.h �!,-mlmufaeture of Blab Oraaben In tIdi GOIIDV, and . •  A.t.1l ftUlfDR Y ... .. "()Bm.·OO" , · ........ 1tI._ " ONIA tl8IOI. COPKLAND • BACON. Ap.ttI, !Caw YO&x. aM PIlILADaLPBlA. . 

newsdealers. 

T� Scientif ic Amertcan 
PUBLICATIONS FOR 1 889. 

Tbe prices of the dllferent publications In the United 
States. Canada. and MexiCO are as follows ; 

RATES BY MAIL. 
The Scientific American (weekly). one yellr 13.00 
The Scientific American Supplement (weekly). one 

year. • • . • . • • . . • D.OO 
The Scientific American. Export EdItion (monthly) 

one year. . . . . • . . • . 6.00 
The Scientific American. Architects and BuIlders . Bditlon (monthly). one year. . • . . • 2.fiI) 

COlllBINBD RATBS. 
The SeI;tntl American and Supplement. . • '7.00 
The Sclen� c American and ArohitectB and Build-

ers on, . . . . . . . . .  1>.00 
The 8cidlfic American. Supplement. and Archl- . 

tectB and Builders Bdltlon, . • • • • 9.00 � Rates for SfaJ Months. TIna Inclndes JI(l8tIIp, which we pay. RemIt by poatal 
or ..... moneT order, or draft to ord� of , 

.UNN • CO •• 381 Bnadwa)'. N_ YedI. 
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I .... de Palte. 'each ID_rllon - - - 7li cente a line. 
Back .PlIlre. each 1 •• ertioD - . - 81 .00, a line. 

The above are charges JM!r i.g .. te ltne-about eight 
words per1ine. 'l'hla notice shOws the, width of the line,' 
and 'Is set in ligate type. Engravings may' head adver-" 
tlsements at tlie same rate per agate line; by meliBUre
ment. a.s the letter press. AdvertisementB mnst be 
received at publication omce a.s early a.s Thursday mom-
Ing to appear in nen 18sne. " 

P E N B E RTHY I M P ROVE D  
AUTOMATIC INJECTOR, 

Why 31.000 have been sold In two years. 
Because they cost less than others and do 
eqUalb'e':.'d'·as L�!ll� f:!s:,� th�:s!�: and require no watching. WlIl llft 

througli hot pipes, work from 25 to 
100 lb.. pressure. Parts removable 
without disconnecting. al80 inter
chanlleable. Send for pa.mphlet. 
Penberthy Injector Co . •  Detroit. M ich. 

THE EIFFEL TOWER. -AN EXCEL · 
lent engravtna of the l!l\Jfel one thousand-feet-hlgh 
tower. whIch was opened to the public .. few d .. ys allO. and which I. to form a part of tlie �'rench ExPosition 
attrac�ons .. may be found. wltb descrlptlon .. ln the SCI
ltNT'Ji'IC AMERIOAN SUPPLEMENT. No. 1i;)4. To be 
had ' from uewsdealers or at this omce. Price 10 cent •. 

T H E  O N LY P R ACTICAL 
Low- Priced Typewriter 

First·Class, Rapid, Durable, Business 
W Oll LD T Y PEW RITE R, 44 charac

ters, $ 1 0 ; 7 7  characters, $ 1  D. 
Cata.loJl(ue fr_ , 'l':ypewriter Dept .. PO PE MFG. co .• Boston, New Yorlt, ehloago; . 

THE PHONOGRAPlI.-A DETAILED 
description at the new and tmp.!'O'Ved form of, the pbo
nograph jnot bronght ont by llldison. With 8 engrav
lnltS . , Cont .. lned in 8cIENTIJi'IO AMERIOAN SUPPLE
MENT, No. 632. PrIce 10 cent&.' '1'0 be bad at this 
omce and from all newsdealers. 

, 
R I D E CY C LES ! THOIPSOff IM��!�t�rJ!!I���TOR 

VICTORS ARE BEST l 

BIcycles, Tricycles, and Safeties. 
Send for free Illustrated 

Catalogue. 
Oveman Wheel Co.. Makers, 

BOSTON. MASS. 

THE COPY ING PAlJ,-HOW TO MAKE 
and.how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad. and also the aniline iuk 
by which the ��eB are made ; how to apply the written ��Jh� �i.���to A=gA���:��:N!:,t�& 
431!1. Price 10 cents. For sale at this omce and by all 
newadealers in all parts of ilie country. 

American Ste�m Ganie Co. 
2,OOO I N  USE. 

, Adopted by the U. S. Navy 
on all the Jl(overnment 

cruisers and gun
boats to be built. 

Also Manufactnrers of 

P O P  SAFETY 
VALVES, ' 

STEA.M PBES8VBE GA.VGES, ETC. 

TH E  KODAK CAMERA 84 Chardo� Stree� Boston, MasBo 

Steam! Steam! 
LI-!lJ���l::';" :U'�i�� 

Bendo:��tfh:f� 
tov,,:gc�� ����. Ca-
mer.., ln h an d s o m e  
s o l e - l e a t h e r  case. 
loaded'for lOO picture •• see SCL AM .• Sept. lD, '88. 

, 
Price, 8!1Ii.oo. Reloadinll" 8�.00. 

The Eastman Dry Plate " Film Co. 
Roche.ter, ... Y. I I B Oxford 8t., London. 

Send f<w COfJII of Kodak Pftmff 'WUA KotJal< P/iotof1raf/IL 
SUMMER COOK" •• . 

• f'orr�':::tI <ig�:hg�;'E;. � �'r'
h

t 
,The Arnold Automatic Steam ' Cooker. 

A noveHnventton of gieat lPerlt, ,In 
which an!/bOdlil can cook a whole meal 
over one flame without attention <Jr 
dannr of 8pOlilng. Prloes

a 
IUO to t6. 

Calfee Cook�s. Urns. an MllIt Ster-
lIlzers on same princIple. . 

Wllmot ' Calltie & (lo., 
Roebellter. N. Y. 

INVENTORS and otners deslrlllJ new article8manufac� 
tured and Introduced. addre .. P. O. Box 86. Cleveland, O. 

We make a Specially � 
Hard 'Rubber Pump Valves 

For Hot w .. ter. OUs. and AcidS. 
also for very high pressures. . 

O:-�':ft'i�� ��'g.r..v:fJ:aa.ss��R 
like C11t. ' ' { Tl .Joh. 81 .. e"t, New York. 101i Mllk IItreet, Boeton. 81 l'II orth lith IItreet, Pldla. BR 0 S. 64. De8rbol'll IItreet, Chic ..... 

Qual ity H igher, ,Price L.ower. ' 
. For Strictly,Ca.sh. Complete Fixtures, except, 8tIick. 

2-Horse Eureka Boiler and Engine, • $ 1 35 
4- " " " " " .' '. 2 1 0  
Other Sli. aW: PPAyif i,D iON.: prices. I Drawer 1i8. E l ,M l ltA , N. Y. 

VULCABE'STON· 
ELECTlII041.· TUB1N9 

, CompC$ed;qt;)\abe.tos, oom�ned with water and , aoid-p ..... f mat8�ial., compressed , and , vu loanized " F'O R , EU:CT RICAL PU RPOSES. ' _ SWITCH BOARDS; ARMATURE SLEEVES, BATTERyCELLS, INSULATING W ASHERS, INSULATIX.J , , }>A:BT8 FOR ARc LlG�'l's • .I�C�1?ESCENT LIGHT8, MOTORS, CHANDELIERS; DYNAMOS, &c. - Special styles and sbapes to order. Prices on application. 
:&:. "IlV. JOBDr& lIWE.A.N'UF.A.orv�G- OO:JWlP.A.1'I'Y • OLE IIAIiIUFAOTURER8 0,. . . . .  , 

H. W� JOMW ' �B 1IfilIlHHwcI, 8�, :BuUtUrlo Felts, �oj' Patnts " .LCqorid Pat.ts, � �JIIn1I. ... ' , 
8'1 MA..IDEN LAlf:B. NEW YORK. "lIIVAGO. PHILAD:BLPHIA. ,:r.oJ!JD()N. 

AN N,OU NC E M ENT ! 
Improved methods an.d special tools'make It possible for'ua to manufacture- Ele¥ators . . to 'be operated from 

1I�1i��:�l:!n'He�fJ��elia����'itd ��bje Elevator. which ha.s stood the test of 37 ye .... • use. shonld .. pply to us for an estimate. ' ' 
, All onr Elevator machinery I. made of the very best materials. and by skilled workmen. ' , 

Also manufacturers Of Hydraulic Pa.ssenger and 

Dn QD jr;' ;1 ; .. ; :' � 1\ '  �-
rc. _ 1.  �', : � �  -.J C1 

, � - � 
'- .  

, , 
Freight Elevator!. ' ' , T H E A R M IT R O'N'I  M F I C O  OTIS BROTHEltS & CO., 

• • 3S 'Pal'k Row. Ne,w York. TO BUSINESS MEN. BRIDCEPORT, CON N. ' WATCH CLEANING AND REPAIR-".lTD, Q.IS jJ]) 8TBUI nnEIS' 'fOOLS. lng.-A valn .. ble and practlcal paper, full 01 u8e101 sug

Steek .. and Diee for Pipe, aud Brallll Pipe, 
Wrench ..... Pipe Viaes, Pipe Cutterl!, etc. 

CataJogues sent free on appllcatlon. 
","UST OUT I 

ALU M I N U M - ITEEL  HACK lAW. 
Frame and 1 doz. blades, $2 ; Blades per do ....  II-inch. ,1, rr.rEa:l8l"lr�fj�. Prl�.,HarJJ�-IVfn1t��· O .  

, New catalogue 01 1tlngineers' Specialties. 

PA T E N T'S. 
O:;�o?i�ug��c I,:����

on 
..=.ltn�: g,u��: 

amine Improvements, ,and to act as Solioltors of Patents 
10r Inventors. ' 

In this llne of business they have, bad JO'I1Ju-two vea"'" 
�. and now have 1tntquaied faCIUtieB for ' the 
preparation of Patent Drawings. tlpeclfloatlons, and the G:='U&':,� .!."IU�:��"J.':nrr't��

t
�t,:'ss\�r.Pu�� fg.: t:: a:.�%!fs��f;=.

a
��:�!�:rir:.

t
�.fJ''iie��l: 

on lnfr�ements of Patents. All business Il1trnsted to 
them Is done with speclsl care and promptness, on very 
reasonable terms. u:..t.:"&\,lrnl��a= ��o��

a
�re�� :�thC:�°l:: � 

core them ; directions concerning Labels, copyrlg¥:.ts, 

gestions. Conta.lned In SOIENTIJl'IO AMERICAN SUPPLBMENT. No. 664. Prloe 10 cents. To be bad at thIs omce and frol/l all newsdealers. 

I r� �� / "< � - "' � -,- . I,,�� 
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THBAMmI�AIBBLL mBPImn ��. 
95 M I LK ST. , BOSTON ,  MASS. 

This COIppany owns the Letters Patent 
granted to Alexa.nder Graham Bell. March 
7th. 18'76. No. 174,465, and January 30th, 
1877, No. 186,787. ' 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the rig�t se�ured to this Company 
by the above patents. and renders eaeh 
individual user of telephones not furnish
ed by it or its licensees responsible for sneb 
unlawful use, and all the consequenoe. 
thereof. and liable to suit tht'refor. 

__ -=- =;�_ -_ -__ _ -= � _ _  -=- /"" I> 

The v .. lue of the SClBNTIJ:IC AMERICAN a.s an adver
tising medium cannot be ovel'88tlmated. Its olronlatlon 
Is many times @Teater tban that of any slmllar journal 
now pubUshed. , It goes InW a11,the States and Territo
ries. and i8 read In all the prlnolpal librarles and reading 
rooms of the world. A business man wants, somethlng 
:..�r:r�

h
s�!" :=t!'�i�::t:.m

e
J1�I�

n
h� '1':�n::w� 

advertlses lu the SOIJliNTI1i'10 AMERIOAN. And do not 
�����tl�:.

vert��lor�:���:�'i� ��c�'k��:: 
selectln.l! a II:. of publlcatlons In , wll.on yun decIde l� Is 
for your interest to ad\'ertise. Thls ls treoruently , done. 
for tile reason taat tne agen� 

�
ets a Isrger eommlssion 

��:::. tlh'!.P�c'1.����.J:�la�n than Is �ow-� rates see top' of flrst column of thIs page. or ad-
MVN!f & CO •• PabUehe1'8, 

361 BroadwaJ'. !few Y ork. 

2nd '� MACtflNERY n 
N. Y. Ma04'Y'Depot, Brld/le !!tore 1ll. Frankfort St., N.Y. 

P I P E C,O V E R I N G S  
Made entirely 0' A SBESTOS. 

Absolutely l'ire Proof. 
=���=�!f�':s.R

e
ii��r:· ��

f
l��g�!l�

n
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tents; etc; 
BllAIDED ' p-.leIlDG, MIU. BO.lJU), smitHING, _nT, FIBRE AND SPItlIALTIES. 

We also send. Jru of charge. a Synopsis of FOrell!n Pa
tent. Laws. showln.l!� the cost .. nd method of oecurln.g 
"tents In all the principal countries of the world. 

CB.A.LI_:-.:a. ___ :PB:JI8'gB 00 .. ' :rOOT ' B. BT:&: 8T., _. Y. ' 
BRANCH'S. Phll", 24 Strawberry St. Chloa.o, �8e E. Lake St. Pltts,bur., 4 1 4  Lewl. Bloo ... 

lIIV,NN ', oil: (lO., Soilcl&or. or, Paten"; '. : 8Il1 Broadway, New York. ; 
BRANCH OJ'FICES.-No. 6J2 and 624 F �' Pao' . 

IItIc BuUcllD8, Dear 'l't.h S� WIIIhlnIIton. D. Co ' , ' , ' , ' CLI T L E R  n l-:-' S K B E S T I N  I H E W9 R L O ,  
/ , U L'lA � "� � �I � :- � R : :: O " � 

[AUGUST 3, 1889. 

wOaKtNa M ODELl �:C:In���= 
or wood.·made',to order by MAB9N '" 'BAUCH, successors 
to J. B. Werner, 62 Centre Street, New York. ' 

PATKNT � 
JACKET KETTLE S ,  

Plam or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

HAND, BURR '" CO .• 
614 and 616 Market tit •• Philadelphia. Pa. ' ' 

Scientific B� Catalogue 
RECENTLY P V BLlSHED. 

Our new catalogue containing over 100 pages. Includ
Ing works au more than fifty dUferent subJects. WlIl be 
mailed tree to any address au application. 

MUN N  & (l0 • •  PUbllsher. Scientiflc American, 
361 Broadway. N ew York. 

lanlty H:TR rmICll 
Expose a n , l m m en se 

Heated S u rface. 
Extract all the Heat from 

the Gases. �'urn\Sh Pure 
Warm Air In abundance. 
Flfteeu Years of Test. 

Universally Satisfactory,. 
Send for If Our Fumace Book." 

Abram COl Ston 
IlANUJi'AOTURERB. 

PhlladelDhia and New Vork. 
KEY IEATINI lli achillea B lld 2 0 "  1)0- 1 1 18. 

w. P. DAVIS, Bochester. N . Y. 

T :B: E  

J t itutifit Jmtri tau 
ESTABLJSHED 11!l46. 

Tbe MOlt Popalar SeleutUie Paper III the World. 

Onl" I3.00 a l!1't-j:''t;'!:��V;:.�all'e. Weekly. 

Thill widely cl rcul .l Ied and splendidly .tllUlltrated 
paper Is published weekly. Every number contains six
teen pages of useful lnfolmatlon and a la.rge number of 
original engravings of new Inventions and discoveries. 
representing Engineering Works. Steam M achinery. 
New Inventions. Noveltie. In Mechanlcs, Mauufactures. 
Chemls

t
ry. l£lectrlolty. Telegraphy.P,botography, Archi

tecture. Agriculture. Hortlonlture; Ndiur8J HI8t.ory, eto. 
Complete List of Patents each week. 
, Ternlll or SotbllCrlption.-one copy of the SCIEN

TlJi'IC A"BmCAN, �Ill be sent for 0tIB fIOllf'-62 numbers
postage prepRld. to any subscriber hi the United States 
or Canada, on receipt of tbl'l!e dol inI'. by the pub
lishers ; six months. 'l.60 ; three montha. '1.00 • 
. Clu�".-SpeQl8J rate. for several name •• and to Post 
Masters. Write for partlco""'. 

The sil:f8llt way tttremit Is by Postal Order. nraq. or 
EZpres8 Mon�'Order. Money' Careinily Placed ' lnalde 
Of envelopes. securely .ealed, and correctl1' addreo8ed, 
seldom goes astray. but Is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay. 
abla to 

l)v.t'O'NN &; COo. 
36 1 B roadway. N ew York. 

• 
T EE m  

Scientific American Sup�lement. 
ThiS ' Is a separate and distinct pub�tJOD from 

THB SCII:NTIJi'IO A ... lCA N. but Is unUonD thsmnfltb 
lri 81se. every number oolltalnlnll' sixteen lara'6; ....... -full 
of elll!1'llvbll!s. many of wblch are taken froin fo",gu 
papers, and accompanied with translated descriptions. 
,THE SCIENTifiC AMERlllAN SUPPL_"NT 18 published 
'''Weekly, and Include. II very wide range of oonteDts. It 
presents the most _t papers by eminent writers In 
all the 'jWinclpal departments of Science and the 
Use1nl Arts. embracing Biology. Geclogy, Mineralogy. 
Natural History, �raphy, Archlllology. Astronomy. 
Chemistry. Bleetrloltj, LIght. Heat, M�ca1 Engi
neering. Steam and Ra.Ilway Engineering. Mining. 
Ship BUilding, Marine Engineering. Photogrllphy, 
Technology. Mannfacturlug Industrlel, Sanltary En
gineering. A8rlonlture. Hortlcultu1'e, Domestlo Econo
my, BIOIIrBPhy, Medicine. etc. A va.st &m<mllt of fr.esh 
aDd valuable Information obtainable in no other pub
lication. 

The moot iJllfJ6f'!Gnt En{Iineeriflll W<wIcB, II echnnlsms. 
and Manufaotures at home and abrO&d are llIustrated 
and described In tbe SUPPLEllBNT. 

Price for the SUPPLEMIINT for the United States and 
Canada, $5.00 a year. or one copy of tbe 8cIENTllI'IC AM.
BRICAN and one copy of the SUPPLEMmNT, both mailed 
for one year for .,.00. SIngle copies 10 cents. Address 
and remit by poata.1 order, express money order. or check. 

MUNN & Co •• 361 B"eadwa)', If. Y •• 
Poblishers SCIEWTll'Ul AMEltICAN. 

• 

Euilciing , Edition. 
THE 8oIlINTDn:o AMERICAN ARCHITECTS' :AND 

BUILDBBB' EDlTlON Is 18sued monthly. 12.10 a year. 
Single copies. 25 cents. Forty lnl'ge quarto pages, equal 
to about two hQJldred ordinary bOok JIIIII88 ; fOrlllWlr a 
large and splendid Mall'azlne of Anllitec'are, i'ioh. 
Iy adorned with elegant plAtes '" ...,... and With other 
flne engravings ; Uiustratlng the mOilt interestln8 ex
amples of modem Architectural Construction and 
allied subjects. 

A special feature Is the pre8entatIOn In each Dumber 
of a variety of the late8t and be.t p .... for private real
depce • • city and country. Including those of very mod
erate cost as well a.s the more expensive. DrsWinIlB' ID 
perspective and in oolor are given. togetber with 1011 
Plans, Speciflcatlons; Sheets of Details. Estimates, etc. 

The elepnce and cheapness of this JIlllIUIlficent worll 
have won for It the Larll'e.' Cb'culatlon of an] 
Archl�ec,ural publioatlon In the world. Sold by all 
ne�sdealers. 12.10 a year. Remit to' 

MUNN & CO., Publishers, 
361 Broadway, New York 

PRllVTDTG IlVK5. 
T' BE " 8eieD&Ul.c American " i8 1lriDted  witlI ,  QB.U BN1IU JOBNSOl{ " co. 'S ImL 'I'eIlth _ Loa 
bard Sts .. PbUa.,1IoIld 47 Rose St., opp. Dlllllle St., N. 1 
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